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MepiAnyn

Toipoyiavvng lwavvng
2011

[NpocdlopioudC OEIKTWYV BepUIKAC Kal udaTIKAC KATATTOVNONC KAAAIEPYEIWV VIO TN

Olaxeipion ToU PIKPOKAINATOC Kal TNS pdsuonc oTo BEPUOKNATTIO

AidakTopikr Alatpipr, MavemoTApio @sooaliag, N. lwvia Mayvnaoiag

ApPIBUOG TTPOKATAPKTIKWY CENIBWV: XXViii
2UVOAIKOG apIBuog oeAidwy TnG dIaTpIBAG: 243
ApIBubg Tivakwy: 11

ApIBPOG elkOVWY: 104

ApIBuSGS BIBAIOYPOPIKWY TTOPATTOPTTWY: 281

H atroteAeopaTikr) dpdeuon cuvTeAEi TNV TTOOOTIKA Kal TTOIOTIKA BEATIOTOTTOINON TNG
TTAPAYWYNG EVW TAUTOXPOVA CUMBAAEI TNV PEIWON Twy €I0pO0WV O0TNV KAAAIEpyEIa
KAl TwV avemmluuntwy ekpowyv atmo autr. H diaxeipion tng dpdeuong oxeTiCeTal e
TOV KaBopiopd TNG ouxvOTNTAG Kal TG d6oNng TTou PE T ogipd Toug BaacifovTal oTnv
EKTIUNON TWV AVAYKWY TwV KAAAIEPYEIWV OE vEPO Kal 0Tn duvaTtdTnTa GUYKPATNONG
uypaciag amdé 1o UTOOTPpWHA, MWTTopei O va uAotroinBei pe upia oeipd oTrd
TTPOOEYYIOEIG (XEIPOVOKTIKA, HE XPOVIKO TIPOYPAMUATIONO, ME Xpron aiobnthpwv
KOK). 270 TTAQiclo autd 101aiTEPO e€vOIAPEPOV QTTO TTPOKTIKY) ATTOWn £XOUV Ol
eQapuoyég TTou PBaciovial o€ MPETPACEIC ATTAWV aIcONTAPWY OTTWG AUTOI TTOoU
METPOUV TNV £vTaaon TNG NAIOKNAG aKTIVOBOAIGG Kal auToi TTou JETPOUV TNV uypaacia GTo
uTTéoTpWHA. Ouwg o¢ Kayia atrd TIG TTEPITITWOEIC auTég dev AapBdvetal uttéwn n
KATdoTaon TNG KAAAIEPYEIOG Kal yia TO AOYyO auTtd TO €PEUVNTIKO evOIAPEPOV EXEI
oTpagei otn dlgpelvnon Twv OuvaTOTATWY dlaxeipiong TnG Aapdeuong ME Xpnon
AUECWY PETPNOEWY QUTIKWYV TTAPANETPWV.

To TTpwTo aTd TO KUPIG PEPN TNG Trapoucag OlaTpIBAS agopd afloAdynon diag
OeIPAC UQIOTAPEVWY Kal VEWV OEIKTWV UDATIKAG KATACTAONG TOU @QUTOU TTOU
BaoiCovtal oe dcdopéva TTou TTpoépxovTal ammd avakAaon akTivoBoAiag amd v
KaANIEQYEIQ, PE OKOTTO TOV EVTOTTIOMO AUTWY TTOU MTTOPOUV va €XOUV TTPOKTIKN
epappoyry otnv dlaxeipion TG Aapdeuong oe OepuokNTIOKEG KoAAiEpyeieg. Ta
TTEIPAPATA aPOPOUCaV AOXAVOKOMIKEG Kal AVOOKOUIKEG KOANIEPYEIEG KAI OUYKEKPIMEVD
Céputrepa kal poka. H pérpnon tng avakAaong amo TNV QUAAIKA ETTIQAVEI £YIVE PE

XPNon opnTou TTOAUQOCHOTIKOU padIOPETPOU TTOU HETPOUCE OE 8 OTEVEG PACHUATIKEG
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TEPIOYES YUPW aTTd Ta PAKN Kuuatog 460, 510, 560, 610, 660, 710, 760 kar 810nm
EVW VIO TNV Peiwon Twy BopuBwv (TT.X. OKIEG TTEPIBAANOVTOG) XpNOIUOTTOINBNKE €10IKA
TEXVIKA  (em@dveia  avagopds). TMapdAAnAa  kaTtaypdgovrav pia oeipd  atrd
TTOPANETPOUG TOU EVAEPIOU TTEPIBAANOVTOG, TOU UTTOOTPWHATOS KAl TNG KAANIEPYEIQG.
270 TTAQICIO TOU TTEIPANOTOG PE CEPPTTEPA QEIOAOYRBNKE APXIKA N CUOXETION Miog
oclpdg amdé ouvduaopoUlg TNG avakAaong o€ did@opa WPAKN KUPATOG HE YEVIKG
aTTOOEKTOUG OEiKTEG UBATIKAG KATAOTAONG OTTWG N OTOUATIKY aywylhotnTa (gs), o
0eikTNG BepUIKAG KaTaTTovNong TnG KaAAiEpyelag (CWSI) Kok aAAG Kal TTapapETPOUG
Tou udaTikoU I100fuyiou OTTWG TO KATOYKO TTEPIEXOMEVO TOU UTTOOTPWHOTOG O€
uypacia (B) kai n egatuicodiatvor] (ET). ZTnv Ouvéxela Twv PETPROEwyY, d00NnKe
£ueaacn oTnv agloAdynon oUVBETWY QACHATIKWY OEIKTWVY Kal BpéBnke 6TI opicuévol
amdé  auTtoug TTaPOoUCIAdouV  IKAVOTTOINTIKA  OTTOKPION W¢ TIPOG Thv  udATIKA
Katatrévnon. EvOEIKTIKA ava@EpeTal 0TI EVIOTTIOTNKAV KAAEG CUOXETIOEIG JETALU TOU
oeiktn sPRI = (R560 - R510)/(R560 + R510) kai Tng gs, Tou sPRI kal Tou 8, kabwg
kal Tou Oeiktn NDRB1=(R710- R460)/( R710+ R460) ka1 Tou CWSI oe didgopa
eTTiTTeda UDATIKAG METAXEIPIONG TNG KOAAIEPYEIAG.

2710 Treipapa pe poka PpéOnke cuoxETion petatu sNDVI2=(R810 — R560)/(R810 +
R560) kai 6 kabwg kai petagu sPRI kar CWSI. ®aivetal yaAiota 0TI YEVIKA 600 N
udaTikA Katatrévnon augdveral, o sPRI eAattwveTal.

Ta amoteAéopata €0€iEav OTI UTTAPXEI OXEon METAEU OlaBeciudTNTAG VEPOU KOl
UBATIKAG KATACTAONG KAl QACHATIKWY OEIKTWY avAKAAONG OTNV TTEPIOXH TOU OpaTOU
Kal yia TIG OU0 KaAAIEpyeleg TTOU PEAETABNKav. H UTTapén onuavTikwy diagopwy oTa
@AouaTa avakAaong POvo PETACU apdOEUOUEVWV KAl IOXUPG KATATTOVOUNEVWY QUTWV
odnyei o10 cupmépacpa OTI n avdkAacn o©To opatd TMmlavoTata UTTopEl va
XpnoigotroinBei yia Tov eviomopo udaTikAg Katatrévnong Pévo étav auTh kabioTtaral
évrtovn. MNapouoleg ammdYelg £xouv eKQpacTei Kal atrd AAAOUG EpeUVNTEG.

2€ KGBe TEPITITWON N agloTroinon TTOAUQACHATIKWY QUTIKWYVY OEIKTWY ATTOTEAE £va
utTooXOuEvo TTeEdio €peuvag kaBwg Ba PtTopouce va odnyroel O¢ AUECEC Kal
QVTITTIPOOWTTEUTIKEG  PEBOdOUG vyia Tnv  ekTiynon Tng udaTmikAG KatdoTaong
Bepuoknmiakwy KaAAigpyeiwv. Otav €va TuTKO OUCTNUA QUTOUATOU  €AEyXOU
apdeuong XPNOIMOTIOIET WG €i0000 TO XPOVIKO OAOKARPWUA TNG NAIGKAS aKTIVOBOAIag
TTOU METPIETAI PE €va TTUPAVOPETPO TOTTOBETNUEVO EKTOG TOu BepuoknTriou, dev
AapBavel uttéwn Tou TNV KatdoTtaon TnG KaAMNiEpyeiag. MBavoTata, oto yEAAOV va
TpoKUWEl €va cUOTNUO TTOU va JTTopel va PBaoiotei oe pia TTapdéuola apxni
Aeitoupyiag, OAG  va  EKTIMG  TIG  TIPAYUATIKEG AVAYKEG TNG  KOANEPyEIAG

OAOKANPWVOVTAG TNV AVOKAWUEVN aKTIVOBOAIa avTi yia TNV TTPOCTTITITOUCA.
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To delTepo KUPIO PEPOG TNG e€pyaciag oxeTiCetal he TV agloAdynon aiobntripwv
UBATIKAG KATAOTAONG TOU UTTOOTPpWHATOS (METpnong dlaBéoiung uypaoiag Kal
NAEKTPIKAG ayWYINOTNTAG) 600 a@opd TNV AgIoTToiNoT TOUG YIa AUTOPATO KaBopIouo
TWV TTOPAPETPWY TOU TTPOYPAUPOTOG Apdeucng Ot UDPOTTIOVIKEG BEPUOKNTTIOKES
KOANIEPYEIEG KOl OUYKEKPIUEVA O€ KOANEPYEID TOPATAG. AKOUN MEAETABNKE n
ouvatoéTNTa CUVOUACHOU TOUG HE TOUG TIOIO KOIVOUG TPOTTOUG OdlaxeEipiong ng
apdeucng 0€ AUTEG: TO XPOVIKO TTPOYPAUMATIONO KAl TOV €AEYX0 HECW OAOKANPWONG
TIPOOTITITOUCAG  eVEPYEIOG NAIOKAG  aKTIVOBOAIaG. KaTtaypd@ovtav Ol OXETIKEG
TaPAUETPOI OTO UTTOOTPWHA ME Mia oeipd aioBntipwv (Delta T ThetaProbe,
Decagon Devices EC5 kal 10HS kai Grodan WCM-Control) evw mTapdAAnAa yivoTav
METPNON Kal Piag o€1pdg atrd TTapAPETPOUG TOU EvaéPIOU TTEPIBAAAOVTOG.

To Baoikd cuutrépacua ATav 0TI TO PEYOAUTEPO TTPORANHA OG0 aPopdA TNV EQApUOYR
alocOnTpwy PETPNONG Uypaciag OTO UTTOOTPWHA €ival N PETABANTOTNTA TWV
METPIOEWV N oTToia eEapTdTal atrd TN Béon PETPnong evidg Tou BepuoknTTiou, aTTd T
Béon péTPNONG OTO UTTOOTPWHA (TTAVW, TTAAI KOK) 000 Kal atmd Tov OYKO deiyhaTog
METPNONG Tou K&Be aioBnTpa. MBavéTtata dev eival oI aloBnTAPEG TO PEYaAUTEPO
TPOBANUa (edv Kal oiyoupa WTTOPOUV va yivouv BeATiwoelg 600 agopd Ta
KATOOKEUQOTIKA TOUG XapakKTNPIOTIKG), aAAd pia ocipd oTrd AAAeg aiTieg (apdeuTikd
ouoTnua, TTPéypaupa apdeuong Kok) TTou gival UTTEUBUVEG YIa TIG QTTOKAICEIC TTOU
TTapatnpouvTal.

Aokipyég TTOU  agopoucav Tov ouvduacud oucoTApaTtog dGpdeuong HE  XpHon
oAokApwong €CwTePIKAG NAIGKNG aKTIVOBOAIAG yia Tov KaBopIoPO TNG OuxvoTnTOg
apdeuong kal aioBnTApa €DBOQPIKAG uypaciag (TOTToBeTnUéVOU O€ TTPOCEKTIKA
ETTIAEYUEVO XAPOAKTNPIOTIKO ONUEI0 TOU UTTOOTPWHATOG) Yia KaBopiopd Tng d6ong
apdeuong kal TNG TBavAg VUXTEPIVAS Gpdeuang ATav eMITUXNUEVES. AKOUN N xprnon
aIoONTAPWY uypaaciag yia TTapaywyr] nUAaTwy Kivouvou OTav n uypacia TTEPTEI KATW
ammo KATroI0 TTpokaBbopicuévo eTTiTiedo Ba £mmpette AON va CUCTAvETAlI Ot KABE
eQapuoyr autopatou eAéyxou. Evdiagépov Ba eixe va a&lohoynBolv ot eTmiTredo
Tapaywyng Kal armoTeAeopaTikdTNTag Xpriong vepou (yia OAn Tn Oidpkeia NG
KAAAIEPYNTIKAG TTEPIGOOU) BIAPOPES EVOANOKTIKEG OXETIKA HE TNV XPoN a1odnTipwv
TTOPAUETPWY OTO UTTOCTPWA Yia dlaxeipion TNG dpdeuong.

TéNog pia oeipd ammd TapdAAnAa atroTeAéopaTa TTPOEKUYAY OTO TTAQICIO TNG
010aKTOPIKAG O1aTPIRAG, OTTWG ALIOAOYNOEIG OXETIKA PE XPrion MEBOdWV EKTiUNONg
€€aTpIo0dI0TTVOAG OTO BEPUOKATTIO, a&IOAGYNON TTPOYPAUUATWY APdeucng, OXEOEIG
uTTOAOYIOUOU O¢€ikTn QUAAIKAG €TIQPAVEIAG Kal ox€oelg BaBuovounong aiobntripwy

METPNONG UYPACIag UTTOOTPWHATOG.
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Euxapiothpia

EuxapioTtwy 6Aoug 600U Jou CUPTTapaoTadnkav o autd To SUOKOAO £pyo Kal TTAVW
a1Té OAOUG TNV OIKOYEVEIA [ou.

Tnv ouluyo pou BaaiAikr ®paykdkn xwpeig TRV ayaTrn Kal TNV auépioTn UTTOOTHPIEN
TNG oTroiag TiTroTe dev Ba Atav duvaTd Kal Ta TTAIBIA Yag Zogia Kal Apn yia TNV
gUTUXiO e TNV oTToia yepifouv TNV Cwn Pou, divovtdg Tng vénua. Toug yoveig pou
Nautrpo kai Méta, kai Tnv adeAgr pou Mapiw yia éoa éxouv KAavel Kal ouvexi¢ouv va
KAvouv yia péva.

Toug KaBnyntég pou, kal Tavw ammd 6Aoug Toug K.K. Kitta KwvoTtavtivo, Zappa
AnunTpio kai MNatraddkn Mewpylo yia éoa pou didagav. Tov Emikoupo KaBnyntr Tou
M.©. k. Karoouha Nik6Aao yia Tnv ouveX Kal cofapry UTTOOTAPIEN TTOU HOU
TTPOCEPEPE.

Toug ouvadérpoug pou oto TEI Hmeipou kai kupiwg Tov AvammAnpwtr Kadnynth K.

IkiCa Mewpylo yia TNV EUTTPAKTN CUPTTAPACTACT OTAV TTPOCTTABEIA [OoU.
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KepdAaio 1 - Eicaywyn

OsepuoknNImIaKkES KAAAIEPYEIES

H éktaon Twv BepPOKNTTIOKWY KAAAIEPYEIWV QUEAVETAI CUOTNHATIKA Pe TNV TTédPodo
TOou XpOvou oTnv TTEPIoX TG Meooyeiou pia Kal aTTOTEAE TNV TTAEOV TTAPAYWYIKA
Hop®r TTPWTOYEVOUG aypoTIKAG TTapaywyhg. ZTnv EANGda TrepioodTepa amd 56.000
oTpéupata KaAuTrrovtal atmmd TreplocoTepeg ammd 10.000 OepuoKNTTIOKEG HOVADES
O0tTou atracXoAouvTal oxeddv 25.000 epydreg. H éktaon auti augdvetal Xpovo e TO
XPOvo He éva pubud mepitrou 1.500 oTtpépuata / €1o¢ (EZYE, 2011). Opicuévol atrd
TOUg Adyoug TTou odnyoUv Og auTH Tn ouvexn auénon eival ol akdAoubol: (i) akpaieg
KAl atTPOBAETITEG KAIUATIKEG CUVOAKEG WG ATTOTEAEOHUA TNG KAIMOTIKAG aAayng, (ii)
MEIWMEVN DIABECINOTNTA VEPOU, TTOU ATTOTEAEI IBIAITEPA KPIOIWO CNUEI0 KUpiWG yia TNV
mepIoxn NG Meooyeiou, (i) poAuvon Tou TTEPIBAAAOVTOG Kal TTPOBAAUOTA TTOIOTNTAG
Kal ao@AaAeiag Tpo@ipwy  Kal (iv) KavotnTa Twv BEgPPOKNTTIWY VO  TTAPEXOUV
TTapaywyr UYPnAig ToidTnNTag KaBoAn Tn SIAPKEIQ TOU £TOUG.

H d&pdeuon armoteAei pia ammd TG onUAvVTIKOTEPEG KAANIEPYNTIKEG @QPOVTIOEG OTA
BepuoknTia. O1 OXETIKEG TTPOKTIKEG TTOU aKOAouBoUvTal aTnv TTEPIOXN TNG Meooyeiou
Baoifovtal akoun o€ pPeyAAO TTOOOCTO OTNV EUTIEIpIO TWV  KAANIEQYNTWY  HE
OTTOTEAEOPO VO KATAYPAQPOVTAlI HEYAAEG OIAKUUAVOEIG OTn TTooOTNTA vEPOU TTou
xpnoigotroigital. H mmpoBAnuatikn diaxeipion Twv apdeuocwv dev odnyei pévo o€
KATaOTTATAANCN TOU TTOAUTIMOU QUOIKOU TTOPOU TTOU OVOMAdeTal vepd aAAG Kkail Tnv
emMPBApuvon TWV OIKOCUCTNUATWY PE AITdouata éow TnG atmopporg Kabwg kal Tnv
KOKI OIKOVOMIKN] aTrédoon Twv KaAANgpyeiwv (augnon katavaAwong evépyeliag,
aug¢non TpoBAnuaTwyY atd aoBéveieg Kok). O OTTOTEAEOUATIKOG £AEYXOG TWV
apdeUoewyv OTIC BePUOKNTTIAKEG KAANIEPYEIEG BEATIOTOTTOIEI TNV TTOCOTNTA KAl TNV
ToIOTNTA TNG TTAPAYWYNS EVW MEIWVEI OTO €AAXIOTO TIC €10000UG GTO OUCTNMO

KaAANIEPYEIQG.

AVAYKeC BEpUOKNTTIAKWY KAAAIEPYEIWY O VEPO

Ta @uTa atraitoUv €TTAPKI TTOCOTNTA vEPOU WOTE va eTTITeUXOei BEATIOTN avaTTTuén,
TTapaywyr Kal TToidTnNTa KAPTTWV. To vepd eEa0@aAIel Eva EYAAO EUPOG AEITOUPYILV
TWV QUTIKWYV opyaviopwy (Jolliet, 1999) kabwg:

e atoTeAei TEPITTOU TO 70% €WG 95% TOU VWTTOU TOUg BAPOUG Kal Toug divel TO

OXAHa Kal TNV atrapaitnTn akapyia,
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e ¥pnoigotroigital wg Méoco dIGAuong kal TTNYAG 1IOVTWY, €ival TO HPECO
METOQOPAG TWV BPETITIKWV OTOIXEIWV aATTO TO £80QO¢ OTO QUTO Kal Eival
ATTOPAITNTO OE TTOAAEG BIOXNMIKES AVTIOPATEIS, EVW)

e AOYW TNG MEYAANG TOou €IBIKAG BepudTnTag, 10 veEPO WUXEI T QUAAQ Kal
TTPOAABAavel TNV UTTEPBEPUAVOT] TOUG.

To vepd clo€pyeTal OTA QUTE PEOW TOU PICIKOU CUOTAUATOG KAl EEEPXETAl WG
USPATHOG HEOW TWV QUAAWY, £TCI N CUYKEVTPWON TOU vEPOU OTA QUTA eCapTATal ATTO
OU0 KUPIOUG TTAPAYOVTEG:

e TN dI1aBeCINOTNTA TOU VEPOU OTO UTTOCTPWHA KAl TRV ATTOPPOPNCT| TOU aTTO TIG
piCeg Kal

e TOV pUBUOS €EATUIONG TOU VEPOU aTTO Ta UAAQ, dnAadr| Tn diaTtTvon.

EtTopévwg €dv otoxeUoupe otnv oAokAnpwpévn diaxeipion Tng UdATIKNG KatdoTaong
TWV QUTWV OTO XWPO TOU BepuoknTTiou (€iTE TTPOKEITAI YIA TTAPAYWYIKEG KAANIEPYEIEG,
€iTE VIO QUTEUCEIG EVTAYUEVEG O €pya TTPACIVOU TT.X. BEPUOKATTIA BOTAVIKWY KATTWV)
BewpnTikd Ba TTPETTEI EKTOG ATTO TOV TTPOYPAUMOTIONS TNG Apdeucng va eAEYXOUME
KAl TOUG KUPIOTEPOUG TTAPAYOVTEG TTOU ETTNPEACOUV TO EVAEPIO ECWTEPIKO TTEPIBAAAOV
TOU BEPOKNTTIOU KAl JECW QUTWYV TNV £CATUICOBIATTVON.

2e TrepimTwon doTtoxng diaxeipiong TpokaAsital udatik Katammdévnon n  oTToia
eTNpPeddel aueca T AIroupyia Kal TRV avamTuén Twv QUTWYV. MNa va ammo@euxBei n
udaTIKA KATATTOVNON ATTAITEITAlI N €QAapPOoyA KATTOIOG OTPATNYIKAG YIA TOV €AEYXO TWV
OPOEUTIKWYV YEYOVOTWY. Z€ AUTO TO TTAQICIO £XOUV AvaTITUXBEi aTTO QTTAEG EUTTEIPIKEG

TIPOKTIKEG £WG TTOAUTTAOKG CUCTHPATA SlaXEipIonG.

2uornuara eAéyxou apdsuong

Mépa atd Tov aTTAG UTTOAOYIOTIKG TTPOYPOMUATIONO TWY APBEUTIKWY YEYOVOTWY Kal
TNV EUTTEIPIKN PUBMION TOU CUCTAPATOG KATA TNV £QAPHOYN TwV TTPOYPAUMATWY, OF
TEPITITWOEIC  PEATIWPEVWY  OUCTNUATWY  XpnoldoTroloUvTal  evOEeiEelc  TTou
onuatodotolv TNV €vapén Tng dapdeucng o€ ouvduaoud MPE UTTOAOYIGUO TG
apdeUTIKG ddong. 'ETal yia TTapddelyua:
o n &voelln TeEVOIOMETPWY N GAAWV aioBnmpwy PETPNONG TNG €OAQPIKNAG
uypaaciag Ptropei va onuatodoTioel TN £vapén kai Tnv AAEn tng dpdeuang,
e n uttoAoyiopévn B0 Apdeucng UTTOPEI va XopnyeEital avd diacThuaTa TTou
kaBopiovTal armd 10 XPOVIKO OAOKApwua TNG OAIKNAG akTIVOBoAiag (EvEpyeia)
TToU OEXETAI N KAANIEPYEID 1) TNG ATTWAEIOG VEPOU aTTd auTh (E€aTUICOdIOTTVOR)
OTTWG uttoAoyiCeTal ammd ouvduaopo TTEPIBAANOVTIKWY Bedopévwy (NAIAK

aKkTIVOBOAia, EAAEINa TTIEONG KOPETUOU KOK) Kal
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e n YETPNON aTTO ATTOOTACT XOPAKTNPIOTIKWY TWV QUTWV OTTWG N Bgpuokpaacia
KAl N avAKAQON PTTOPOUV VA dWOOUV EVOEIEN OXETIKA HE TO ETTITTEDO UDATIKNG
KataTtrévnong.

Ta xpnoIdoTToIoUPEVA CUCTANOTA EAEyXOU Apdeuong, HTTOPOUV VO XWPIOTOUV o€ U0
Baoikég KaTnyopieg:

e CQUOTAUATA XWPIG avaTpo@odoTnon (open loop) kai

e guoTAUATA UE avaTpo@odoTnon (closed loop - feedback).
2TV TTPpWTN Katnyopia agou onuatodotnBei n évapén Tou apdeuTikKoU YEYOVOTOG
ammAd TTapéxeTal n TTPOKABOPICKEVN TTOOOTNTA VEPOU XWPIC TO OTTOTEAEOUA TNG
ETTEPPAONG VO CUHMPETEXEI OTOV €AeyXO TNG Sladikagiag. ZTnv deUTEPN TTEPITITWON TO
ouoTnUa eAéyxel To Xpovo Apdeuong XPENOIUOTTOIWVTAG KATTOI0 ATTOTEAEOUO TNG
eTEPPAONG TT.X. TO TTOCOCTO GTTOPPONG 1 TNV augnon Tng uypaciag Tou £0GPOUG.
TéNog uttdpyouv kal cucThpata pe TPOPRAswn (feed forward) tmou TrpooTraBouv va
TTPoBAEWouV TNV UBATIKF KATACTACN TOU QUTOU WOTE VO ATTOQACIoOUV OXETIKA WE TO
TTPOypappa dpdeucng.
2€ ONEG TIG TTEPITTTWOEIG OTTAITEITAI KATTOIOG ATTAOG 1] CUVOUAOTIKOG «OEIKTNG» YIa TNV
ékppaon TNG udatikAg kKatdotaong Tou @utou. O «Oeiktng» auTdg OTNV TTIO
TETUXNUEVN €KQPaCT) Tou Ba ptmopouce va atroTeAel Baon yia 1o oUVOAO Twv
evepyelwv eAéyxou Tou ouoTtriipatog (on-off, feedback, feed forward).
H avamruén véwv BeATiwpévwy cuoTnudTwy dlaxeipiong Tng dpdeuong TTEPa Ao TNV
augnuévn TTaPaywyIKOTNTA €XEI OTIG MEPES MAG KAI Mid AKOWN GNUAVTIKA CuvIOTWodA,
QuTA TNG TTPOOTACIaG Tou TTEPIBAAAOVTOG PECW TNG QAVOPEVOPEVNG HEIWONG TNG
TTO0OTNTAG VEPOU TTOU ATTOPPEEl OTTO TO BEPPOKATTIIO KAl €TTIBAPUVEl TO TTEPIBAAAOV

(apoU cuvABwg TTEPIEXEI AITTACHATA KAl QUTOPAPHAKA).

Avrikeipgvo Kai doun tng epyaociag

To ouvoAo oXedOV TwV PETPACEWYV -KaAI EV CUVETTEIO TWV TTAPAYOUEVWYV DEIKTWV- TTOU
XpnolhoTTolouvTal CAPEPT YIa TN dlaxeipion TNG Apdeuong o€ QUTEUOEIS UTTO KAAUWN
£XOUV WG PaaIKG PEIOVEKTAMATA £va ] TTEPICOOTEPA aTTO Ta aKOAouBa:

e UEYAAN XPOVIKA uoTEPNON 000 APopPd TOV EVTOTTIOUO TNG KATATTOVNONG,

e EPpeON QUON TNG HETPNONG,

o afeBaidTNTA GXETIKA PE TO KATA TTOCO €ival AVTITTIPOCGWTTEUTIKO TO ATTOTEAEGHA

eEQITIAG TWV ONUEIOKWY PETPHOEWY,
e avdaykn yia eTa@r Twv aioBnNTAPWYV YE KATTOIO TUMKG TOU QUTOU,
e avdAykn yia KATaoTPO®r THAPATOG 1) GUVOAOU TOU QuUTOU,

e  TTOAUTTAOKOTNTA EQAPMOYNG,
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e UWNAS KOOTOG £EOTTAICOU Kal AYNG HETPROEWY,

e OUOKOAiEG OTNV autopaToTroinon Tng dladikaoiag AYng YETPACEWY,

e OUOKOAIa 0Tn CUPBATOTNTA PE VEEG TEXVIKEG KAANIEPYEIAG OTTwG N udpoTrovia
O€ UTTOOTPWHATA.

Me Bdon autd Ta dedopéva cupTTEpaivoupe OTI evw N dlaxeipion Tng dpdsuong Ba
MTTOpOUCE va XOpakTnpioTel wg éva wplyo Tmedio €peuvag -TTOAAG atmd  Ta
QTTOTEAEOPATA TNG OTTOIAG €XOUV NON EQPAPUOCTEI OTNV TTAPAYWYI]- VEEG TTPOOTITIKEG
£€peuvag £Xouv dnuIoupynBei OXETIKA Pe TN XPrRon HeBddwV TTou PETpoUV TNV UBATIKA
KaTAoTaON TWV PUTWYV KAl ITTOPOUV va XPNOIYOTIOINBOUV G TTPAKTIKO £TTITTEQO YA TN
dlaxeipion TG dpdeuong. 181AITEPO evBIAPEPOV TTAPOUCIACEl N ETTIOTNUOVIKA £PEUVA
ME OTOXO TNV avaTITUEN HEBOBdWY TToU Ba XpNaIPoTToloUV AICONTAPEG 01 OTToioI dEV Ba
£pyovTal o€ TTagr Kal 6ev Ba KaTaoTpEPouV TNV KaAAIEpyEIa, Ba gival 0IKovouIKoi, Ba
gival e0koAol oTn xprion, Ba ek@pddouv TNV UBATIKI KATACTAON TOU GUVOAOU TNG
KAAAIEPYEIAG KAl QUOIKA Ol PETPAOEIS TOUG Ba PETOUCIWVOVTAl o€ OEikTeEG TTou Ba
ek@palouv aueaa Tnv udaTikh KATAoTaon TwV QUTWV.

Méoa o€ autd TOo TTAQICIO Ol «OTITIKEG WEBODOI» (OUCIAOTIKA TNAETTIOKOTTION TNG
KaAAIEpyEIag Kal avdAuon TNG OVOKAWMPEVNG Kal EKTTEUTTOMEVNG aKTIVOPBOAIag o€
OIAPOPES TTEPIOXES TOU PACOTOS TNG NAEKTPONAYVNTIKNAG AKTIVOBOAIQG) éxouv peydAn
meavoTnTa va PTTopolv va XpnoidoTtroinbouyv yia Tnv Kataypa@r] TG udaTikAg aAAd
KAl TNG YEVIKOTEPNG QUOIOAOYIKAG KATAOTAONG TTAPAYWYIKWY KOAAMEPYEIWV EVW
TTANPOUV oxedOV TO OUVOAO Twv ATTAITACEWV TToU ava@épdnkav. EmTopévwg edv
MEAETNBEi n @acpaTmik amokpion (EKTTOPTIA — avdAkAaon akTivoBoAiag) Twv
KaAAIEpYEIWY 0€ OUVOAKEG UBATIKAG Kartamovnong eivar mlavd va Bpebouv
OUOXETIOEIG TTOU Ba xpnaiyotroinBouyv yia otnv TTPAEn yia Tn diaxeipion Tng apdeuong
Kal AAwv Aeimoupyiwv (1Idlaitepa cuoTnudTtwy Opociopol) TTou emnpedlouv TO
mePIBAGAANOV TOU BeppoknTTiou.

Baoikdg okotrdg diatpirig autrg gival n avamtugn deikTwy udaTiKhG KaTdoTaong Tou
@uTOU TToU Ba PTTOPOUV va XPnoIdoTToinBouy yia Tn dlaxeipion TN Apdeucng wg HIOG
KAAAEPYNTIKAG €pyaoiag TTou €TTNPedleTal attd TO OUVOAO TWV TTAPAYOVTWY TOU
MIKPOKAIJaTOG TOu BeppoknTriou. ZT10 TTAGiCIO auTo:

e yivetal afloAdynon diag Oe€Ipdc UPICTAPEVWY Kal VEWV OEIKTWY UDATIKAG
KatdoTtaong Tou QutoU TTou Bacifovral o dedopéva TTou TTPOEPXOVTAl OTTO
avakAaaon akTivoBoAiag atrd Tnv KaAAIEPYEIQ, JE OKOTTO TOV EVTOTTIONO QUTWV
TTOU MTTOPOUV VA €XOUV TIPAKTIKA €QAPMOYN YIO TV QAUTOUGTOTTOINMEVN

diaxeipion TG dpdeuong o€ BEPUOKNTTIAKEG KOANIEPYEIEG,
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e [eEAETATAl N ATTOKPION UQPIOTAPEVWY QI0BNTAPWY TTou OXeTiCovTal PE ThV
udaTIKfi KATAOTAON TOU UTTOOTPWHOTOG Of€ OUVBNRKEG UBPOTTOVIKWYV
KAANIEPYEIWV OTO BEPPOKATTIO KAl

e yivetal ava@opd otn duvatdtnTa autdpaTou eAEyXOou Tng Apdeuong HEOW
METPNONG TTAPAPETPWY TOU evaépiou TTEPIBAANOVTOG Kal TOU PICOCTPWHLOTOG
oe Bepuoknma TTou evidooovtal o€ épya Tpdoivou (TT.X. O€ POTAVIKOUG

KATTOUG).
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KepdAaio 2 - OswpnTik avdAuon

Yoarikéc oxéosig

To vepod atroTeAei évav atmd Toug onUAVTIKOTEPOUG TTAPAYOVTEG IO TRV AVATITUEN Kal
TNV TTOPAYWYIKOTATA TwV QUTWYV. To veEPd OUCIOOTIKA «pPEEl» PEOW TOU QUTOU —TO
OTT0i0 XpNOoIPoTToIEl AlyOTEPO TOU 2% TNG TTOCOTNTAG TTOU BIAKIVEITAI- ATTO TO £D0POG
Tpog TNV aTtuéogaipa. MNa TV TEPIYPAP QUTAG TNG Kivnong Tou vepoU EXEl
avaTITuXBei n TTPoCéyyion TOU CUVEXOUG «UTTOOTPWHA — QUTO — aTOo@aIpa» (SPAC:
soil — plant — atmosphere continuum). Bagikoi TTapayovTeg NG porg atroteAolv n
AEITOUpYia TOU UTTOOTPWHATOG WG deEAUEVAG ATTOBKEUONG VEPOU, Ol AVTIOTACEIG TOU
UTTOOTPWHATOG, TOU QUTOU Kal TNG ATHOO@AIPAG OTNV Kivnon Tou vepou TTPOG TNV
aTHOC@aIpa  KaBWGS Kal ol BaCIKEG KIvATAPIEG KAIMATIKEG Ouvapelis (N nAlaknA

akTivoBoAia (Rs) kail To éAAelppa TTieong kopeouou (VPD)).

e ard Cawves
LI Trwean steatec

a0

w

Eikova 1 ZXnuaTikf a1reikOvIion TnG Kivnong Tou vepou oTa utd (Darling, 2008)
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H pon emmituyxdvetal péow diagopwv oT1o udaTiké duvapikd (water potential) To oTToio
kaBopiel TNV OAn diadikacia. To udaTikd duvapikd ekepdadel TN AavBdvouoa evépyela
TOU veEPOU O€ Ooxéon WE TO ATTIOVIOWEVO vePd UTTO Ccuvlnkeg avagopds (standard
conditions)’. Me Tov TPATIO QUTO TTOCOTIKOTIOIET TNV TAGN Tou vepPoU va KIvnOsi aTrd
éva onueio TTpog éva AAAo Adyw @aivopévwy OTTwG n 6ouwon, n Bapdtnta, n
MNXavikr Trieon kar o1 €mdpdocig TTAEYUNaTOS UANG (matrix effects) omwg eivar n
eTQavelaki Tdon Kal ol duvdapelig ouvoxng. To udatikd duvapikd ekQpaleTal o€
Movadeg Trieong kal cupPoAifeTal pe 1O ypdupa W. To amoviopévo vepd utrd
ouvOnkeg avagopdg Bewpeital Ot £xel udaTIKG duvapikéd ico pe 0. H didAuon ouciwv
O€ aUTO PEIWVEI TO BUVAMIKO TOU evw N avénon Tng Trieong 1o auédvel. Edv uttdpxel
eAeUBepn 0066, TO vepd Ba KivnBei atrd onueia PeyaAuTePOU BUVANIKOU TTPOG OnuEia
ME MIKPOTEPO —TTPAYUA TTOU CUMBaivEl KAl EVTOG TWV QUTIKWYV 10TWV-. H Kivnon autn
TIPETTEl 0 KAOE TTEPITITWON VO UTTEPKEPATEI Jia oeIpd aTTd AVTIOTACEIG KAl EKQPAZETAl

atro 1n yevikn egiowaon (Loéfkvist, 2010):

AY Eiowon 1 YmwoAoyiopdg pong vepol oTo

R UTTéoTPWHA

Qw €ival n por) Tou vepou,
AW givai n diagopd oto udaTikd SUVAUIKO Kal

R eival o1 avTioTdoeig katd 1 diadpopr)

To oAIké udaTiké duvapikd Twv QUTIKWYV 1IoTwv (W,) KaBopilel TeEAIKE Tnv dielBuvan
Kal TN gopd Kal cUBAGAEl oTnv €viaon NG POAG Tou vEPOU, Kal XPNOIUOTIOIEITAl WG
0¢eikTnNG TNG udaTIKAG KatdoTaong Tou QuTou. To duvauikd autd pTTopEl va BewpnBei

w¢ GBpoloua TPIWV Bacikwy eTTIHEPOUS duvauikwy (Slatyer, 1967):

! Mpoéketar yia cuykekpIgéva Ceuyn TIHWV BepuoKPACIag Kal TTECNG TTOU XPNOIKJOTToIoUVTal
OTO TTAQICIO TTEIPOAUOTIKWY WETPACEWY OTIG QUOIKEG ETTIOTANEG PE OTOXO va givar duvarh n
oUyYKpION METOEU OIAQOPETIKWV OUVOAWV Oedopévwy. Ta 1Mo KOV XPnOIKOTToIoUhEVa
TPOTUTTG ouvBnNKWwv avagopdg eivar autd Tng International Union of Pure and Applied
Chemistry (IUPAC) kai Tou National Institute of Standards and Technology (NIST). H
TpE€xouoa £kdoan Tou TTpoTuTTou TG IUPAC eivar: Bepuokpaaia 0°C (273,15 K) kai ammoAuTn
mieon 100 kPa (0,986 atm), evw oUpg@wva pe 1o NIST: Beppokpacia 20°C (293.15 K) kai
atréAuTn Trieon 101,325 kPa (1 atm).
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VY, =Y +¥, +¥, E¢iowon 2 Y3aTiké Suvapiké’

o1ToU (6Aeg o1 TTooOTNTEG O€ KPa):

W; gival TO OCPWTIKOG QUVAMIKO (OCUWTIKN TTECH TWV KUTTAPWYV) TTOU OPEiAeTal
OTO CUOTATIKA TTOU €ival dIaAUPEVA OTO VEPS TWV KUTTAPWY KA £XEI APVNTIKES
TINEG,

Y, eival 10 duvapiké OTTAPYNG I TTiEONG TTOU O@EIAETAl OTNV AVATITUSN
UdPOOTATIKA TTIEONG OTA TOIXWHATA TWV KUTTAPWY Kal €XEl oUVBWG BETIKEG
TIMEG YIOQ TA KUTTAPA (EKTOG ATTO aUTA TOu EUAOU) Kal

W, gival T0 duvapikd TTAEYHATOG TTOU OQEIAeTal OTNV €AeUBEPN evépyela Tou
vepoU AOGyw Tng Béong Tou OTa eVvOIAUETT TWwV KOAOEIdWY OOPWY Tou

KUTTOTTAGOMATOG KOl £XEI APVNTIKEG TIMEG.

0.00

—&— species A

-0.25 .
Q O species B

1

]

-0.50

-0.75

-1.00

-1.25 -

-1.50 -

Leaf water potential, MPa

-1.75

_200 1 1 1 1 1 1 | 1
4 6 8 10 12 14 16 18 20

Hour of day

Eikéva 2 Hueprioia diakiupavon udaTtikoU duvapikou @UAAoU yia U0 S1a@opeTIKA €idn
QPUTWV KaTd Tn OIAPKEION Miag TUTTIKAG KOAOKAIPIVAIG NUEPAG OTNV TTEPIOXN TNG
Meooyeiou (Salleo kai Nardini, 2003)

To udaTtikd duvapikd uTTopei va peTpnBei oe didpopoug TUTTOUG QUTIKOU 1I0TOU. ZTa
TEPIOTOTEPA PUTA TO UDATIKO OUVANIKO TwV QUAAWYV 1 Twv PAACTWYV akoAouBei évav
NUEPNOIO KUKAO HEIWONG KAl ETTAVOQOPAG O OTToiog OQeiAeTal 0 aAAayég OTa

XopaKTNPIoTIK& Tou SPAC (Eikéva 2). Y6 kavovikég ouvenkeg (uéco VPD kai Oyl

2 Mia TEPITOOTEPO OAOKANPWUEVN £KPPAcT Tou udaTikoU duvapikoU TrepIAapBavel kai Ta: W:

016pBwaon avagopdg, Wr: duvapiko dicAupévwy ouaiwv kal Wv duvapiko uypaciag.
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TTEPIOPIOTIKA uypacia utrooTpwuatog) 1o W peiwvetal Katd 1 dIAPKEIN TG NUEPAS
@OdAavovTag oc €va eAAXIOTO TIC TTPWTEG ATTOYEUMOATIVEG WPEG KAl OTNV CUVEXEI
ETTAVOKAUTITEl POAVOVTAG Ot éva péyioTo Aiyo Trpiv Tnv auyn (Eikéva 2)°.

Mia padnuatik ék@pacn Tou UudaTIKOU OUVAUIKOU Twv QUAAWY (Wies) €ivarl n
akdAouBn (Hinckley k.a., 1978; Riggs k.a., 1991):

7y ESiowon 3 Ydarikd duvapikd @UAAou

\Pleaf = \Psoil - ( VPD J
Viear

OTTOU:
Wieat, Wsoil TO UBATIKO SUVAUIKO TOU QUAAOU Kal Tou £6d@oug avTioToixa (kPa)
VPD 710 éMAelpua TTrieong kopeopou (kPa)
Meaf n avtioTaon Tou QUAAOU GTNV Kivnon Tou vepou (s m™)
[ n avriotaon oTnv Kivnon Tou vepoU KaTtd Tn diadpour) amd TO

UTTOOTPWHA £wS To PUAAO (soil to leaf) (s m™)

EKTiunon avaykwy Twyv QUTWV OE VEPO — UdATIKN KATATTOVNON

O BéATIOTOG TTPOYPAUMATIONOS TNG APBEUCNG CUVTEAEI OTOV ETTAPKNA £QOBIACHS TWV
QUTWV MPE vEPO Kal BPETTTIKG CUOTATIKA, TNV ATTOQUY OUVONKWY KaTatmrévnong Kai
TNV PeyAAn atroteAeopaTikdTnTa Xpriong vepou (Raviv kai Blom, 2001). H diaxeipion
NG apdeuong agopd Tov KABOPIOPO TNG ouxvoTNTAg Kal TnG OIAPKEING Twv
apOEUTIKWY yeyovoTwy. [BlaiTepn onuacia oTo TTAQICIO QUTO £XEl N EKTIUNON Twv
QVAYKWY TWV QUTWV O€ VEPO.

Omrwg eival yvwoTd n GuvoAikr) TToooTNTa vePOU TTou MeTaBaivel oTnv atudoeaipa
atro TN QUTIKA Pala Kal To uTTéoTpwa (e€aTtuicodiartvor]) cupBAAEl oTnV eKTiUNON
TNG TTOCOTNTAG TOU VEPOU TTOU TTPETTEI va 600l GTO UTTOOTPWHG PECW TOU apdEUTIKOU
OUCTAMOTOG. ZTNV EKTINNON auTh TTPETTEI va AngBoUv akdOun utméwn Hia ceipd aTmo
AANOI TTAPAYOVTEG UE CNUAVTIKOTEPO TNV ATTOTEAECUATIKOTATA XPONG TOU VEPOU.

Ooo agopd Tnv e€atuicodiatrvory AOyw Tou OTI OTIG TTEPIOCCOTEPES TTEPITITWOEIC eV
uttdpxel  duvatétnTa  duecou  TTPOCdIoPIoUOU, €xouv avatTuxBei  didgopa
UTTOAOYIOTIKA HOVTEAD  EKTIUNCAG TNG —ATTO  EUTTEIPIKA-OTATIOTIKA MOVTEAD  €WG
TTOAUTTAOKEG OXEOEIG ME IOXUPO QUOIKO UTTOBaBpo-. ZTnv €TTOXN MAG, YIO TOV

uttoAoyIouod NG €6aTMICOdIATTIVOAG  XPNOIMOTIoIEiITal  KAaTtd  KUPIoO  Adyo  pia

3 Tnv auyn 10 SUVAPIKO £xel TNV PEYOAUTEPN TIPNA (MIKPOTEPN APVNTIKI TIKMF OUCIACTIKA) KOl N
TIUA TOU auTh PTTopEi va BewpnBei pia Aoyikr) ekTipnon TnG TINAG Tou udaTikoU duvauikoU Tou
edagoug (Blad kai Walter-Shea, 2008).
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TUTTOTTOINUEVN KOl KOIVG OTTodekTh peBodoloyia (Allen k.a., 1998)* n otroia atnpiletal
oTIG akOAouBeg TTpouTTroBéoeig (Pittenger kail Shaw, 2004):
= OuveXNG ETTAPKEIO APOEUONG XWPIG TTEPIOPICUOUG OTNnV dlaB£aiun uypaoia Tou
UTTOOTPWHATOG,
= £VTOVN KAl UYING aVATTTUEN TWV QUTWY,
= OXNMOTIONOG OPOIGHOPPNG —TTPOKTIKA OUVEXOUG- KAAUWNG TTOU WTTOPEI va
BewpnOBei 0TI AeIToupyei wg Eva PeydAo QUAAO,
= KOANEpyEIa Pe OKOTTO TNV BEATIOTN TTApAyWYr] KAl
" ATTAITAOEIG O€ VEPS O€ YPAUUIKA avaloyia pe Tov puBud tng ET,.
H 1mpocéyyion auth cival ammoTéAeopa TG evepyelakng peBOdou Penman-Monteith
(Allen k.a., 1998) cUu@WVA WE TNV OTTOIO N eKTiUNON TNG £€ATUICOBIATIVOAG (TTOU
avTioToixei otn ponl AavBdvouoag Bepuodtntag eEdTtuiong AET) PBaociletar oTtov
UTTOAOYIOUO TwV TTAPAYOVTWY TOU €evepPyEIakoU 1o0Cuyiou OTTWG eKQPAdeTal oTnV

akOAoubn oxéon:

E€iowon 4 Evepyelako 1c0ol0yio
R.=AET+H+G s b Py ZV'
e§aTpioodiaTmvong

otou n &iaBéoiun kabapn evépyeia TNG akTivoBoAiag (R, - net radiant energy)
MoipddleTal PeTagUu TnNG pong Beppotntag oto £dagog (G - soil heat flux) kair Twv
OTHMOCQAIPIKWY  ETTAYWYIKWY powv (porl aiobnmg Bepudtntag H kar  pon
AavBdvouaoag BepudTnTag €EATUIONGS AET).

H avdAuon Twv Tapayoviwy Tng Bacikhig autAg oxéong odnyei atn dIauNOpPwaon Jiag
efiowong uttoAoyiopou Tng egartpicodiarvong (Allen k.a., 1998, Allen k.a., 2011aq,
Allen k.a., 2011B):

e, —e
AR, -G)+p,c, (e.=e) E¢iowon 5 YroAoyiopég
r
AET = 4 e§aTpioodiaTmvong
r
A+y(1+-%) (Penman-Monteith)
r

oTTOoU:
A n AaveBdavouoa BepudtnTa e€aTpiong (MJ kg™,
ET n duvnTikA e€atpicodiamvor TNS kaAAigpyeiag (mm th),

*Ta TNV exTignon Tng ET, ammaitouvTal peTewpoAoyikd dedopéva 0TTwg n kabapr] akTivoBoAia,
n Bepuokpaacia, n uypagia, n TaxUuTNTa TOU OVEPOU. AUTA PETPIOUVTAl PE TTOAWYV €10WV
a100nTPeG. XaunAou kéaToug Kal PIKpoU peyéBoug aiobntrpeg yia Tnv pétpnon T, RH kai
PAR (Photosynthetically Active Radiation) BaciCovrai otnv acUpuatn TexvoAoyia RFID.
Tétolol Ba ptmopolcav va eykataoTaBouv g€ éva TTAPKO VIO T CUVEXT KATAypaQr] OXETIKWV

OedOHEVWIV.
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Rn n kaBapr akTivoBoAia oTo emiTedo TG kaAiépyeiag (MJ m? t™h),

G n porj BepudTNTAC TTPOG TO £8aPog (MJ m? th),

Cp n €1dIKA BepudTTa aépa uTTé oTabepn Tricon (MJ kg™ °C™),

Pa n péon TukveTnTa Tou aépa (kg m™),

A N kAion TS kapuTTUANG Trieong udpaTuwy (kPa °C™),

Y N WUXpOopETPIKA oTaBepd (kPa °C™),

€s-€4 To éAAelyua KopeopoU udpatuwy Tou aépa (VPD), es n Trieon
udpaThwy oTo Kopeoud (yia Bepuokpacia agpa) (kPa) kal e, n Trieon
udpaTuwy (yia Beppokpacia aépa) (kPa),

s, Ta N avriotaon em@dveiag Tou QUANoU (1] avtioTaon QUAAoOU)  Kal n

agpodUVaIKA avTioTaon TS kaANigpyeiag (s m™),

H peBodoloyia autry oToxelel OTnNV €KTIKNON TNG €CATUICOBIATIVONG VIO YEWPYIKEG
KOANIEPYEIEG. Z€ TTPAKTIKEG €QAPHOYES UTTOAOYICeTal N €€ATHICOBIATIVO ava@Opdag
TTOU QVAQEPETAI O OUYKEKPIUEVN QUTIKH ETTIPAVEIR avaAPOPAG, ATTOTEAWVTAS £TOI
OUCIOOTIKA €va  OUVOETO KAIMOTIKO TTapdyovta. TNV CUVEXEId N OuvnTIKh
e€aTuioodiaTTvon eKTIHATAl TTOAOTTAQCIAZOVTAG TNV EEATUICOBIOTTVON AVOQOPAG ME
KAaTAAANAOUG QUTIKOUG OUVTEAECTEG TTOU €EAPTWVTAl OGTTO TO €id0¢ Kal To OTAdIO
avdaTTuéng Tou @UTOU KOBWS Kal TNV KAAMEPYNTIKA TEXVIKA TTou akoAouBeitar®.
MdAioTa yia Tnv dleukdAUVON TNG XPNong TNG HEBOBoU €xel avatrTuxBEi Kal OXETIKO
Aoyiopiké (CROPWAT) amd tov FAO (Eikéva 3; FAO, 2008). H mrpootrdbeia yia
onuioupyia véwv Kal yia PeAtiwon TnG akpifeiag  TTpooapuoy Ot €I0IKEG
TTEPITITWOEIS TWV UPICTAUEVWY HEBOdWY BpiokeTal oe ouvexn €EEAIEN. ZnNUAVTIKN
£€peuva €xel yivel Kal 600 agopd Tn xprion NG MeBddou Twv Allen k.a. (1998) yia utrd
KAAuWwn KaANIEpyeleg, o€ yevikeupévo emTiTredo (Stanghellini, 1987; Prenger k.a., 2002;
Donatelli k.a., 2006) aAA& kai yia Tnv €10IKr TEPITTTWON Twv BepuoknTiwv OTNV
mepioxy ¢S Meooyeiou (Orgaz, 2005; Mpusia, 2006; Katsoulas k.a., 2006;
Thompson k.a., 2007).

® $10 OXETIKO 00nyo6 Tou FAO (Allen k.a., 1998) mrepiAauBdavovTal QuTikoi ouvTeAEOTEG K, yia

TTOAAG KOAAIEpYOUEVA QUTA.

11

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 19:34:51 EEST - 18.119.119.204



E3 CropWat 4 Windows !EH
File InputData Schedule Tables Graphs SaveReport Options Window Help
= |52 A IEAE A= EN S
NEEOEDIENEENEEEE R
b NEL|
T
Chmale Climate Data Graph H
L Reference EvapoTranzpiration [mm/d]
Rainfall Items
Crop -
Cropping Patter g Avg. Temp.
Soil 7 i
Scheduling Crits [ 7
Can Calculate k [
- | i
E— 5 74 Air Humidity
™ The followi ~
Regquirement 4 - .
_ Climate O — Wind Speed
- Crop data 3 «
> Daily Sunshine
™ The followi v
- Climate O 1 ETo
- Crop data ¥ Show ETo
- Soil data 1 2 3 4'5 6 7 8 9 10 11 12 Distribution
- Schedulin Month
Bedraw Print___
[ |

Eikéva 3 CROPWAT, mpoypappa yia Tov utroAoyioud e§atpicodiatrvong (FAO, 2008)

H amoteAeopatikétnTa NG Apdeuong (Irrigation Efficiency - E;) ammoteAei yétpo tng
TOooOTNTAG TOU VEPOU TIOU  XpnoidoTroiEital  w@éAiya  amd  1a Qutd. H
OTTOTEAECPATIKOTNTA TTPOKUTITEI OTTO PETPNOEIS KOl EKTIMACEIS TWV XAPOKTNPIOTIKWY
Tou OpdeuUTIKOU OUOTAMATOG KOBWG Kal Twv TIPOKTIKWY  dlaxeipiong Trou
akoAouBouvtal. Mia atmAfl ék@pacn TnNG aTmoTeAEOUATIKOTNTAG €ival 0 AGyog TG
TTOCOTNTAG TOU VEPOU TTOU XPNOIMOTIOIEITAlI aTTd TA QUTA WG TTPOG TNV TTOGOTATA TOU

vEPOU TTOU £QapuoleTal (Smajstrla k.a., 1991)%:

® 3¢ YEWPYIKEG EQPAPUOYEG yIa TN OUYKPION TNG ATTOTEAECHATIKOTNTOG APOEUTIKWY OIKTUWV
xpnoigotroiouvTal ol dcikteg WUE kai IWUE, duwg kai o1 U0 auTtoi SeikTeg ouvdEovTal JE TNV
TTAPAYWYIKOTNTA TWV QUTWV. ZUuewva pe Tov Howell (2002) n WUE (Water Use Efficiency oe
kg'm™®) ekppdletal we n Tapaywyn (Y o€ g'm™) avd povada e€atuicodiarvon (ET o mm).
H IWUE (Irrigation Water Use Efficiency o kg'm™) opietai ion pe (Y-Yd)/IRR étou Yd n
TTapaywyn ammé TuRuata TTou dev apdevovTal (o€ g-m'z) kal IRR n epapuoldéuevn mmoocdTNTA
vepoU (mm). Zopewva pe dAoug n IWUE utroloyiletal av SicipéCOUE TNV TTAPAYwWYr] JE TNV
TTO0OTNTA TOU VEPOU Apdeuong evw N WUE av Tnv dIaip€COUNE UE TN OUVONIKK TTO0OTNTA

vepoU TTou epapuoleTal (Gpdeuon Kal BpoxoTTwon).
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Eiowon 6 ATroTeAeoATIKOTNTA XPHONG
Euse = 100 X Wu / Wd vapoo

OTTOU:
Euwse N ATTOTEAEOUATIKOTNTA XPHONG vEPOU,
W, T0 VEPO XPNOIPOTIOEITal WEAIYa’ Kal

Wy TO VEPO TTOU PETAPEPETAI GTNV TTEPIOXH TTOU apdeUETAl.

OewpnTIKA AoITTOV Ba ptropouce KATTOI0G e PBAon UTTOAOYIOTIKG MOVTEAG Kal
AapBdavovTtag utTdown To PIKPOKAIWA, To €i00¢ Tou QUTOU, TNV CNTOUUEVN ATTOPPON KAl
TIG 1ID10TNTEG TOU UTTOOTPWHATOG KAl TNV OTTOTEAEOUATIKOTNTA va KATapTioel éva
TTPOYPAPHa Apdeuong. TNV TTPAYUATIKOTNTA Ol IBIAITEPEG CUVONKEG TTOU ETTIKPATOUV
oc KABe KAANEpyEId €XOUV WG OUVETTEID O TIPOYPOUMATIONOG va TIPETTEl va
avaBewpeital ouvexwg (ouvAbwg péow Sokipwyv trial-error) woTe va PTTOPEi va
QVTOTTOKPIOEi TNV TpEXoUoa KABE Popd KATAOTAON.

Otav n epapuoyh evog TTpoypdpuaTog apdeuong Oev eTmITuyxdvel TNV KAAUWn Twv
QVAYKWY TWV QUTWV o€ vepd TOTE auTd apyd A ypriyopa Ba BpeBouv uttd KaBEOTWG
udaTIKAG KaTamovnong. H udaTikr katamovnon (water stress | water deficit stress)
gival pia katdotaon OTTOU TO TTEPIEXOMEVO OTO QUTO vePO BpiokeTal KATW atrd Tn
BEATIOTN TIUA ME aTmoTEAEOUa va €TnpEeAlovTal 01 QUOIOAOYIKEG AEITOUPYIEC Kal N
avaTTué Tou. APECO OTTOTEAEOHA TNG USATIKAG KATATIOVNONG €ival n Peiwan TG
otouaTikAg aywyiuétntag (Liang k.a., 1997; Cornic, 2000; Lawlor & Tezara, 2009)
Kal Tou puBpou @wtoolvBeong (Chaves k.a., 2002; Sarlikioti k.a., 2010).
MeootrpdBeoua n avénon Twv KUTTAPWY, N YOVIUOTIoiNon Kal n Kaptrédeon
eTnpeddovTtal TTOAU TTI0 évTova atro KABe AAAn diepyaaia étav 1o QuTO BpiokeTal uTTd

ouvBnkeg udatikAg katamovnong (MixeAdkng, 1988).

MéBoodor eAéyxou TS udATIKNS KATAOTAONS TWV QUTWV

H diadikacia Tng ouvexoUg TIPOOTIABEIag TIPOCGPUOYNG TOU TTPOYPAUUATOG
Gpdeuong OTIG TIPAYMATIKEG ATTAITACEIS TNG KAAAIEpyEIag utToonBeital -kal o€ TTOAAEG
TEPITITWOEIG MTTOPEl  va auTopaTotToinNdei- pe T xPnon €I0IKWY OCUCKEUWV

(a1oBNTAPWV) PETPNONG HETABANTWY Tou SPAC.

H weéhiun xprion €xel TTOAEG €vvoieg TT.X. XPRON atmo Ta QUTA WOTE VA ETITEAOUV TOV
emfnTouhevo OKOTTO (avAaTTuén, €UQAVION KOK), OTTOPAKpuUvOon OAdTwv, TTpooTacia atmo
TTAYETO KOK O€ avTIOIAOTOAN JE TNV KN WQENIUN XPHoN TToU gival eEATUION KOTA TNV EQAPUOYA,

aTTOPPON Kal oTPAyyion KATw atrod To evepyo pidéoTpwia (Dukes, 2000).
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Eikéva 4 XpAon TEVOIOUETPWY OCUVOEUEVWV OE QUTOUATOTTOINMEVO OUCTNHA YIO Th
Silaxeipion umrodpdeuong XPnoIPoTToloUV 0 YAAOTPIKESG KAANEPYEIEG HE UTTOOTPWHA
eha@poémrerpa kai utrodpdeuon (POPRURA, 2008)

Mia 1TOAU aTTA} TTpocéyyion eAéyxou Tng dpdeucong PacifeTal oTov €AeyXo TNG
ammoppong. O1 Stanghellini kai Van Meurs (1992) aioAdynoav Tov &€ikTn autd wg
1I01aiTepa agIémoTOo.
MNa TTOANG eutropIKG cuoTAuaTa O O€iKTNG e€Aéyxou eival n €voelitn aiobntripwyv
METPNONG TTAPAUETPWY TOU UTTOCTPWHATOG (£0a@0og 1 GAAO) OTTWG gival:

e TO UBATIKO duvapiké Tou £dd@oucg (soil matric potential - SMP)

e n dlaBéoiun vypaacia (available soil water content - AWC) kai

e N NAEKTPIKA aywyIhoTNTa Tou £da@IKOU vepPOU (soil water electric conductivity

— SEC)

O mo d&iadedouévog aiobntipag HETPNONG Tou udaTtikoUu OuvapikoU eival TO
TEVOI6pETPO® (EIKOva 4). H xpAion Tou akdun Kal o€ USPOTTOVIKEC KOAANIEPYEIEC EXEl
non pakpd iotopia (Lieth kair Oki, 2007). Z& autd 1O TTAQiCIO AvaTITUXONKE ATTO TOUG
Michels kai Feyen (1984) éva povréAo udaTtikoU iooluyiou yia BeATioTOTIOINON
XPNONG TEVOIOUETPWY O BEPUOKNTTIAKN KAAAIEPYEIQ TOPATAG, EVW TTPOCTTIABEIQ YIO
eupeon TWV KATAANAWY TIHWV €AEYXOU YIO TA TEVOIOUETPA EYIVE KAl ATTO TOUG
Testezlaf k.a. (1997) kai Lieth kar Oki (2007). Z10 10 yeVIKO TTAQICIO (METPWVTAG

OMWG TINEG aTov GAAO GEova Tou OlaypAUUATOS TNG XOPOKTNPIOTIKAG KAUTTUANG

80 O€iKTNG aUTOG €ival EUPECOG KaBWG EKPPACel TO udATIKO SUVAMIKO TOU UTTOOTPWHATOG KOl

Ox1 autd TNG KOANIEPYEIQG.
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uypaaciag) KivouvTal Kai ol alo8nNTAPEG NETPNONG UYPOCiag 0TO UTTOOTPWHA (£8a¢og 1
GANO). MdAioTa oxeTikoi aloBNTAPEG €XOUV BN €QAPUOOTEI €DW Kal XPOvia o€
Tapaywyikég ouvOnikes (Grodan, 2010).

AMNOI gpeuvnTEG OUVEIBNTOTTOIWVTAG TV avAyKn yia dueceg evdeitelg TG udaTIKAG
KATAOoTOONG TNG KAAAIEpYEIOG ouvduaoav Tnv TTPooTrddsia dnuioupyiag BEATIOTWY
UBATIKWY OUVBNKWYV OTO UTTOOTPWHA WE aioBNTAPES PETPNONG TNG BIATTVONRG ATTO TA
QUAa (Hettiaratchi kai Ahmed, 1991; Thompson K.a., 2007). H xpAon HeTprRocwy
TNG €€ATUICOBIATIVOAG KE €UaioBNTOUG AUCIPETPIKOUG CuyoUg akpIBEiag pPe oKoTro va
QTTOTEAECOUV TUAMA TOU OUCTAMATOG €AEyxou €xel ueAeTnOei oe BABog ammd Toug
Meijer k.a. (1985). Oi Stanghellini kai Van Meurs (1992) Bewpnoav Tnv
ecaTuioodiativor] wg  Pacikd  Ogiktn TG KaTdoTaong TG  KaAANEpyeElag  Kal
TpooTrddnoayv, opifoviag emBuunTtd emmieda  egaTtuiocodiativong  (avti  yia
Bepuokpaciag Kal uypaoiag), va eAéytouv TIC PACIKEG TTAPAPETPOUG  TOU
TePIBAANOVTOG TOU BepuoKnTTioU.

Meiwon Tng €€aTuicodiaTvong TTPOKaAEi EAATTWON TNG duvaTdTNTAg WUXPAVONGS TNG
QUAAIKAG em@dvelag pe atroTéAeoua va augdvetal n Beppokpacia Tng. ‘Etol n
olapopd Bepuokpaciag aépa Kal €MQAvEIAS Kal akOun KaAutepa n diagopd Tng
Bepuokpaaiag TNG QUAANIKNAG ETTIPAVEING ATTO Wia ApIoTn yia TIG OeOOUEVEG GUVONKEG
TIUA Ba PTTOPOUCE va XPNOIYOTIOINBEI — CUOXETIOTEI e TO UBATIKO TTEPIEXOUEVO KAl
TNV udatik katamovnon. O1 Jackson k.a. (1981) sicfiyayav yia TpwTtn @opd Tnv
évvoia Tou OcikTn udaTikAg katatmrévnong (CWSI - Crop Water Stress Index) trou
Baoiletal oTig YETABOAEG TNG Bepuokpaciag Twv QUAAwY o€ oxéon PE TNV udaTIKN

TOUGg KatdoTaon.

CWS]I = T, c T, m Egiowon 7 Aeiktng udaTIKNAG

KaTtamréovnong kaAAiépyeiag

M m
oTToU:
T, n Bgpuokpaacia NS kKOPNGS TS KaAAiépyeiag (°C)
Tm n €Aaxiotn OBepuokpacia OTToU MPTTOPEl va @TAcEl n KOPN TG
kKaAAiépyeiag (°C) kal
Tw n Meéyiotn Oeppokpacia OTou pTmopei va @TACEl N KOUN NG

kaAAiépyelag (°C)
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Eikéva 5 O1 avdmrTuén mToAU uynAwv BepUOKPACIWY TTPOKAAECE KAWIHO OTO @UAAO

{épuTTEPOAG TO OTrOio £X€I KAAUQBEi amd BadeAivn woTte va avaoTaAei n e§aTyion

C (Te-Ta)yoper timit

(Tc-Ta)

A

Tec—Ta (°C)

(Te-Ta)gmer timit
CWSI| = BA / CA

\Vapor pressure deficit (kPa)

Eikova 6 Epmeipikil péBodog umoloyiopou Ttou CWSI (Kacira et al. 2005) [Tc:

Oepuokpacia @UAAOU Kal Ta: Oeppokpacia aépa]

O Idso k.a. (1981) kaBwg kai o Jones (1999 kai 2004) mpoTEIVAV BIGPOPES
EKQPAoeIG Tou O€ikTn auTtou. MNa Tnv eKTinon Twv BePUOKPACIOKWY OpPiwV TTou
XpnolgoTtroloUvTal oTo OeikTn €XEl Yivel EKTEVAG epeuvnTiK TTpooTrdBeia. O Jones
(1999) dokipaoe TN xpron evog un-diatrvéovtog (KaAupuévou e BadeAivn - Eikdva 5)

Kal €vOg uypoU @UANOU (pekaopévou pE vePO) yia Tnv €0peon TIG MEYIOTNG Kal
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eNGxioTNG Beppokpaciag @UAAOU avTioTOIXA ME OKOTTO va ATTEUTTIAAKE] ATmd TNV
avaykn yia BewpnTikd UTTOAOYIONO TwV TIMWV auTwy. ATTAOUCTEUNEVN TTPOCEYYION
UTTOAOYIOUOU Tou B€ikTn avagépouv Kal ol Kacira k.a. (2005) (Eikéva 6). O1 Granta
K.a. (2006) ap@ioBrnTnoav Tnv otaBepdTnTa TG HEBGOOU e Ta QUAAD avapopdg Kal
oupTTEPavaV OTI gival KAAUTEPO OI aKpaieg Bepuokpacieg KOUNG va utroAoyidovTal
MEOW €EI0WOEWV EVEPYEIOG XPNOIUOTTOIWVTAG HETPHOEIG TOU TTEPIBAAAOVTOG.

2XEOEIC YIA TOV UTTOAOYIOHO TWV Tmin KAl Thax  MEOW KAIPATIKWY  dedOPEVWIV

TTapaTtiBevral amo Toug Katsoulas k.a. (2001) kai (2002):

+(1/ga +1/gM)Rn,int/pCp _VPD/]/

T =T, 1+5/y+g.lg, ESiowon 8 Oepuokpacioakd
6p1a @UAAIKAG eTTIQAvEIag
Rn int
Tmax = 7—; + -
8.PC,
OTTOU:

T n Bepuokpacia aépa (°C)
Rnhint N KaBapn amoppo@olpevn akTivoBoAia atrd 1o gutd = Rymmévw atmd 1o
@UTS - R, KATW o116 T0 PUTS (W m?)

n TTUKvoTNTa Tou aépa (kg-m™>)

©°

Cp n €ISIKA BepudTTA TOu aépa uttd oTaBepn Tricon (J kg™ K™?)

0 n KAion NG KAPTTUANG KopeopoU udpaTuwy oTn Beppokpacia Ti (kPa
K™)

Oa XOVOPIKA agpoduvapikn aywyiuétnta® (mm s™)

OMm MEYIOTN aywyIHOTNTA QUTOKAAUWNG

% WUXPOUETPIK oTaBepd (kPa K™)

VPD éA\eippa mrieong kopeapoU udpatuwy (kPa)

21NV TTPooTrddeia va cUuPBAAEl OTNV TTPAKTIKA AVTIMETWITION AuTOU TOU TTPORAAMATOC
o Widmoser (2010) dnuocicuce diaypduuata amd Ta OTToia PTTOPEl va eKTIMNBOUV
AuECO Ol PEYIOTEG Kal EAAXIOTEG TIMEG Bepuokpaaiag TG QuUTOKAAuwNng Pe Bdon Tn
Bepuokpaaia QUAAOU, TNV OXETIKA uypadia agpa, TNV Kabapry akTivoBoAia TTavw Kal
KATw atd 1o €mimedo TNG QUTOKAAUWNG KAl TOUG COUVTEAECTEG ETTIQAVEIAKAG KAl

agpoduvapikig avriotaong (Eikova 7).

o Ev16g TOU BEgpuoKNTIiou XPNOIUMOTIOIEITAI N AYWYILOTNTA KOl EKTOG N QvTiOTACHN OTn YETAPOPA
udpatpwy. MapoAo TTou civar avTioTpopa To KabBéva €xel KOAUTEPN TTPOCAPUOYT OTO €VTOG -

eKTOG.
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Eikéva 7 Aldypoappa evTiommiopoU eAAXIOTNG KAl HEYIOTNG BEPUOKPATIiag QUTOKAAUYNG
(widmoser, 2010)

H duvatotnta xpriong tou CWSI yia tn diaxeipion Tng dpdeuong £gpBace Kal o€
ETTITTEdQ TTPAKTIKA €Qapudoiywy TTpotdccwy. O1 Prenger k.a. (2005) trapouciacav
éva ouoTnua eAéyxou Tng Gpdeucng pe avaTpo@odOTnon o€ BEPUOKATIIO TO OTT0IO
Baoiletal oe uyeTpriocig uttépuBpng BepuopeTpiag aAAd dev pttopei va Ee@uyel atmd
TNV avaykn PETPNONG Kal TNG €€ATUICOBIATTVONG YIa TOV UTTOAOYIOUO TNG TTOCOTNTAG
vepoU TTou TTPETTEI va xopnynBei. AiCel va avagepBei 611 0 Jones (1999) katéAnge o1
oe uypd KkAiyata (3 TepIBAAAovTa) o1 TINEG Tou OeikTn aAAGlouv  ypriyopa
eTnpealéueveg atrd TToIKiAeG TTEPIBAAAOVTIKES TTapaUETPOUG vy 0 KatooUAag (2002)
TTOU HJEAETNOE TO OEiKTN O BEPUOKNTTIOKEG KAAAIEPYEIEC CUPTTEPAVE OTI OI UWNAEQ
TIMEG TTOU TTAipVEl 0 OEIKTNG VWPIC TO TTPWI KAl apyd To aTTOyEUUA OPEIAOVTAl KUPIWG
oTa XapnAda etmitreda NAIGKAS akTivoBoAiag Kai dev TTPETTEI va AauBdavovTal uttéyn yia
TOV TTPOCBIoPIoUS TOU ETTITTEOOU TNG UDATIKAG KATATTOVNONG TNG KAAAIEPYEIQG.

To 1994 dnuooicutnke atd Toug Stanghellini kai De Lorenzi pia afloAdynon TTou
aT1rodeIkvUEl OTI O EVTOTTIONOG UBATIKAG KaTATTOVNONG PE BAon deikTeg TTOU BaaifovTal
oTn Bepuokpacia KOUNG eival TTEPICOOTEPO OKPIBAG aATTO TN METPNON EAAEIUPATOG
uypooiag UTTOOTPWHOTOG. 2T AOYIKH auTh avamTuxOnkav pia oeipd o1rd OEiKTEG
O0TTwg o1 Sl - Stress index (Vidal k.a., 1994), WDI - Water Deficit Index (Moran «.a.

1994). MNapoAa autd £xel atrodeIxBei 0TI N BepPIKA KATAOTAON TOU QUTOU BEV €ival TO
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atmmOAUTO GUECO METPO TOU TTEPIEXOMEVOU O€ veEPO MIa Kal TTOAAG €idn Oeixvouv
ONUAdIa PEIWPEVNG ECATHICODIATIVONRG XWPIG va £XOUV PEIWON TOU TTEPIEXOPEVOU OF
auTa vepou (Ceccato k.a. 2001).

To oAIkKG udaTIkKG BUVANIKO TWV QUAAWY (Wieqr) €ival yvwoTd 0TI atroTeAei évav dueco
0¢eikTn TNG LBATIKKAG KATAOTAONG TOU QUTOU. TO W epr HETPATOI E BUO KUPIOUG TPOTTOUG
(Taiz ka1 Zeiger, 2006): Tov BdAauo Tieong Kal T0 YuxpoueTpo. O BdAauog TTieong
(pressure bomb 1} pressure chamber) €ival yia cuokeur] eUKOAN 0T AsITOUpYia TTOU
oivel Tn oTmiypiaia TIUA Tou Wieer 0€ éva KOPuéVo QUAAO. DUANa A Kal OASKANpPOI
BAaoToi kAcivovTal og BaAapo étmou auédvetal Babuiaia n TTieon éwg étou aTTd TNV
TOMN apxioel va egu@avidetal XUPNOG, Tn oTIyuR ekeivn n Trieon eival ion pe Wieqr
MelovekTiuata TG HeEBOdoU atroTeAolVv Ta akoAouBa: OxI Ouvexeic WETPROEIG,
ONMEIOKEG MPETPNOEIG, KATOOTPOYIKN PETPNON, OUCKOAN n OUYKpIon Kol TEAOG Ol
METPAOEIC TTPETTEI va yivovTal vwpeig TO TTPpwi TIpIV TO0 Wi ETTNPEQOTEI ATTO TNV
eCaTUIOTIKA {ATNON TNG ATHOO@AIPAS. To WUXPOUETPO Pe Bepuolelyn UTTOPED va
OWoel ouvexeic HETPAOEIS yIa TNV KTIUNON ToU Wier XWPIG VO aTTaITEl ATTOCTIACN TOU
QUAAou atré Tn B€on Tou. H Acitoupyia Tou otnpietal oTnv eKTipnon Tou udaTikou

ouvapikou W,, ye Baon T Beppoduvapikh oxéon:

RT e Eiowon 9 Oeppoduvaliki oxéon

‘P,eaf =iy = UTTOAOYIOHMOU USATIKOU SUVAMIKOU
V P .

o QUAAWV

OTTOU:
R n TTaykéopia 6Tabepd Twv agpiwv (8,3144 J MT™H)
V UEPIKOG popIakdS dykog vepoU = 17,984 cm® M aToug 20°C
€4 N TTieon udpaTtuwy otn 6edouévn Bepuokpaaia (kPa)
P, n Trieon Twv KOpEOUEVWY ATUWY OTRV aTHoo@aIpIKA TTieon (kPa)
Taps N ATTOAUTN BepuoKpaaia og °K
Emeidf RH=100(eJ/e,), yia Tov uttoAoyioud Tou W, atraireital n yérpnon mng
OXETIKAG uypaaoiag kai TnG Bepuokpaaiag Twv QUAAwWYV. H cuokeun yeTpd autd

Kal aTTd €101KOUG BABUOVOUNMEVES KAUTTUAES PBPIOKETAI TO Weqr.

O Katerji (1988) pyeAéTnoe dia@opoug SeiKTEG UDBATIKAG KATAOTACNG 0€ BEPUOKNTTIOK
KaAAiEpyela Topdtag oTtnv lMopTtoyaAia kai katéAnge oTo OTI TO UBOTIKO OUVAMIKO
(water potential) kai n oTopaTiKA aywyiuéTnTa (stomatal conductance) Twv QUAAwY
givar Ta MO euaiobnta kpitApia 600 A@OpPAG TOV EVIOTIOMO TNG UdATIKAG

KaTatmmovnong. AkOun evdia@EpovTa -uttd 6pous- yia Tov idlo oKoTTO BpAKE OTI gival
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KATTOIO JIKPOKAIUATIKA XOPAKTNPIOTIKA OTTWG N BepuoKpaadia Kal n pory agpiwv atmmod
TNV em@aveia TG KaAAiEpyelag. Or Salleo Kar Nardini (2003) avérmtugav Tov O€ikTn
WSIV (Water Stress Impact on Vegetation), o o1roiog Bacietal 0To OAOKApWHUA TWV
NUEPNOIWY SIAKUPAVOEWY TOU UdATIKOU dUVANIKOU TwV QUAAWY. MeTd atrd evoelexn
MEAETN TwV SIOPOPETIKWYV EVAAAOKTIKWY, 0 Jones (2004B) KatéAn&e OTI n OTOUATIKN
AywyIuoTNTa €ival KaAUTEPOG O€iKTNG TWV avTIOPACEwY TOU @QUTOU Of OUVOAKES
Meiwong TG d108£01UNG UypPaciag UTTOOTPWHATOG OE OXECN WE TO USATIKO SUVAUIKO.
H pétpnon tou udatikou duvauikou OTTwg avaeépnke yivetal ye B&dAauo TTieong o
0TT0i0G OUWG gival aTraITNTIKGG 600 aYopd TN Xprion kKal dev PtTopei va ouvoedei
eUKOAa 0€ éva QUTOMATOTTOINKEVO OUCTAPA TO OTToi0 Ba divel TTPAKTIKA CUVEXEIG
TIEG. Tlapduiol avaoTaATIKOI TTapdyovTeG I0XUOUV Kal yIa TO TTOPOUETPO (porometer)
TTOU YETPA TNV OTOPATIKA aywyIuotnTa.

Me 1n Aoyikr} 611 n diaxeipion NG apdeuong gival Pia TTOAUCUVOETN Sladikaoia £Xouv
avaTTuxBei éutreipa cuotiuata (ES - expert systems) pe okotmmd v evowudTwaon
TNG EPTTEIPIAg Twv EIBIKWY YIa TO XEIPIOUO TOU OUCTAPATOG KATW ammd dId@popeg
kataoTaoelg (Mohan, 1996). O1 Lee kai Shin (1998) rpoctidBnoav va avarmTugouv
éva ouotnua  eAéyxou dapdeuong yia Toudta Oepuokntriou  Baciopévo o€
«BiomrAnpo@opicc». Métpnoav PIKPOUETABOAEG OTn DIAPETPO WioXWY TwvV QUAAWY ME
MeTPNTEG dlauéTpou BAaoToU (stem diameter sensor - strain gauges) kal katéAngav
OTI auTéG avtavakAouv Tnv UudaTiKh KaTaoTaon Tou @utoU Kal pTTopouv  va
atmmoTeAéoouv KpITAPIO yia Tnv évapén tng apdeuong (yia TOV UTTOAOYIONO TNG
QTTAITOUPEVNG TTOOOTNTAG VEPOU XPNOIKOTIOIOUV UTTOAOYIONO TNG €EATUICOdIATTVONG).
2Tnv idla kateuBuvon €Xouv Yivel PEAETEG OXETIKG MWE TN XPAON TOAUTTAOKWYV
OUCTNHATWY (CUVOUACHOG aIoBNTAPWY) TTOU €KPPACOUV QUTO TTOU QVAQEPETAl WG
phytomonitoring 61mou yia Tov éAeyxo TG Gpdeucng JETPOUVTAI OE TTPAYHATIKO XPOvo
Mia oeipd atmmd petaBAnTég (BIGUETPOC KOPUOU, BAACTWY Kal KapTrou, Bepuokpacia
@UAAOU, TaxUTNTa PONG XUMWY, Uypadia UTTOOTPWHATOG KOl MIKPOKAIMATIKG dedopéva
(Gurovich kai Gratacos, 2002). Napduolia epyaaia €XEl YiVel YO OTTWPWVES ATTO TOUG
Ton k.a. 2001. H Exarchou (2006) ue okomd Tnv €Upeon TNG akpifoug TToadTNTOG
vepoU TTou atraitei N KaAMEpyela, gETpnae TNV avtaAlayr] agpiwv (Evraon dIatvong
Kal QwTooUvOEONG) O€ TOPATA KAl ayyoupl atrd HEMOVWHEVA QUAAA Tou @uToU.
KatéAnge oOm otov aAyopiBuo diaxeipiong g apdeuong eivalr armapaitnto va
eviayxBouv kal yovtéAa avdamTuéng tng KaAAiEpyeiag (plant growth and development
models) woTe auTdg va €ival aTTOTEAEOUATIKOG.

H avdykn yia avdmtugn piag pebBddou Tmou Ba xpnoigoTrolei wg €icodo evdeitelg TTou
Ba ptTopouv va evraxbouv e éva auTOUATOTTOINUEVO OUCTNUA Kal Ba atrodidouv

dueca TV eikéva NG UdATIKAG KATAOTAONG  IKAVOTTOINTIKOU  Ogiyuatog TNng
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KaANIEpYEIOG TTapApPéVEl OTIG NUEPEG MOG evepyr. H xprion @acuatikwv peBddwv
MeAeTATal €dw Kal apkeTd xpovia (Sellers, 1985; Penilielas k.a. 1994; Ceccato K.q.
2001) kal n TEPITTTWON VA OTTOKOAUPOE N QACPATIKA UTTOYPa®Pr) TNG UBATIKAG
Katatrévnong €xel JeyadAn mlavétnTa va cupBei. O1 TTepIocOTEPES ATTO TIG HETPNOEIG
KABWG Kal o1 OXETIKOI OEIKTEG TTOU XpNOIPoTToloUvVTal Yia Tn dlaxeipion NG dpdeuong
avagépovTal oTa dpBpa avaockotnong Twv Jones (2004), Prenger k.a. (2005) kai
Jones ka1 Schofield (2008) kai cuvowiCovTal otnv cuvéxela (Mivakag 1). MapdAo TTou
Exel yivel peydAn TTpdodog 600 agopd TNV PeEATIOTOTTOINCN TNGg GpPdeucng OTO
BepuUOKATIO Pe BAON KAIUATIKEG KAl AAAEG TTAPANETPOUG TOU TTEPIBAANOVTOG TWwV
QuTtwv (Marcelis K.a., 2006), povo Aiyeg péBodoI XpNOILOTTOIOUV APECOUG QUTIKOUG

QUOIOAOYIKOUG DEIKTEG.

Mivakag 1 O1 diId@opeg TPOOEYYiIoEIG NETPNONG TNG UDATIKNAG KATACTAONG TWV QUTWV

KOl Ol AVTiOTOIXOI SEIKTEG.

Mpooéyyion MAgovekTApaTta  MeglovekTRpaTa MeTpAOEIG, ATTAITOUMEVOG

€EOTTAIOOG KOl OXETIKOI SEIKTEG
Mérpnon edagikinc vuypaaiag (Soil water measurement)

Y®aTIKO EUkoAo va H avopoiopoppia | Opyava pérpnong:
OuvapIké JeTPNOEi TNV Tou £0dPOoUg = TevoidueTpo (tensiometer)
€d0a@oug (soil | TTpagn, apketd amaitei Tn xprion | = WYuxpouetpo (psychrometer)
water aKpIBEg, divel TTOAMWV
potential) €voeItn Kal yia To | aioBnTApwy WoTe
Edagikn 600 vePO Va UTTAPXEI Opyava pérpnong:
uypaacia (Sail TTpéTel va ©0B¢ei, | avTITTPOCWTTEUTIK | =  Gravimetric,capacitance/TDR
water content) | TTOMG egtmopIKa | A €IKGva TNG = Neutron probe
ouoThuaTta éxouv | KaraoTtaong. Ol = Thermal and elecrical
QavoTTTUXOEi, a100nTrpeg dev conductivity measuring devices
UTTAPXEl METPOUV auvhBwg
duvardtnta TNV UBATIKN

QUTOPATOTTINGNG.

KatdoTaon OTo
eTiTedo Twv
piICwv (n otroia
eCaprdral atrd
TOoV puBuod
gcaTuicodiaTvon
9).

Ydarikd 100{Uyia uTTooTPWUATOS

soil water balance

calculations)

EuUkoAa va
£QapPUOaTOUV.

Oxi1 1600 akpIfn
600 n dueon
uétpnon,
aTTaITouv
akpifeig
EKTIUAOCEIG TNG
gcaTuicodiatvon
G.

Ta opdAuara
gival aBpoIoTIKA
ETTOPEVWIG
ATTAITEITAI OUXVA

puduion.
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Mpooéyyion

MAgovekTApaTa

MelovekTRApOTO

MeTpAOEIG, ATTAITOUPEVOG

€E0TMAIOOG Kl OXETIKOI BEIKTEG

Métpnon Opyava péTpnong:
ATTOPPONG = MapoxoueTpo A Cuyog
Acikreg:
Leaching factor

Karaypaen karamrévnong eurwy (plant ‘stress’ sensing)

H avtidpaon Twv
PUTWV PETPATAI
dueoa,
Aappévouv
uTTOWN TOUG TIG
EMOPACEIG TOU
TEPIBAANOVTOG

evikd dev divouv
TTANnpoopia
OXETIKA UE TO
OO0 vEPD
TTPETTEI VA
xopnyneei,
XpPeIdgeTal
1010iTEPN
TIPOCOXI OThV
ETMIAOYHA TWV
TIHWV EAEYXOU
(thresholds),
epapuélovTal
AKOMN KUPiwg o€
EPEUVNTIKO
emmimedo.

YdaTikn
KardoTaon
1I0TWV (tissue
water status)

H udartikni
KaTtdoTaon Twv
QUAAWV
Bewpeital atrd
TTOAOUG WG TO
TIA0OV KATGAANAO
METPO TTOAAWOV
(PUGIOAOYIKWV
O1adIKaCIWV.

OAa Ta peyédn
TTOU PETPOUVTAI
UTTOKEIVTAI OE
OMOIOCTATIKA
pUBuIoN Kal
ETTOUEVWG OEV
gival TToAU
guaiobnTa o¢
aAAayég TNG
udaTIKNAG
KaTtdoTaong
(1o0udpIKA QUTA).
Ta pey€dn TTOU
METPOUVTaI €ival
KaTd Kavova
guaiobnTa oTIg
TTEPIBAANOVTIKEG
OUVOnKEG.

OpaTti
uapavon
(visible wilting)

EUkoAn otov
EVTOTTIOMO.

Aev gival akpiPBAG.

2uvnBwg éxel
€TTEADEI A0N
Meiwon TG
TTapaywyng mpiv
EUPaVIOTOUV TA
opard
CUNUTITWHOTA.
AUokoAn n
auTouaTOTTOINCN.

Yoarikd
OUVaUIKO
QuTOoU (Water
potential)

Eupéwg
QATTOOEKTH) TEXVIKI)
avapopdag.
XpAoIUN Kupiwg
yIQ €KTiHNON TOU
udarTikou
OUVaUIKOU TWV
dioxwv (stem

Apyn kai
181aiTepa
ATTAITNTIKA O€
epyaoia. Aev
MTTOPEI Va
QUTOPOTOTTOINBEI.

Opyava pérpnong:
» Pressure chamber

Acikreg:

= PMS (Plant Moisture Stress)

= LWP (LEAF WATER
POTENTIAL)
= SWP (STEM WATER
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water potential - POTENTIAL)
SWP).
Yuyxpouerpo | AKpIBEg ATtraitei akpi6 Opyava péTpnong:
(psychrometer | Bepuoduvapikéd €EOTTAIONO Kal = Psychrometer
METPO TNG 1010ITEPEG
udaTIKNG IKavOTNTEG YIa va
KaTrdoTaong. XPNoIJoTTOoINGE.
Mrtropei va
QUTOPOTOTTOINBEI.
Mepiexduevo | O1 ahAayég oTo E¢omrAiouég Opyava pérpnong:
IOTWV O€ VEPO | UBATIKO YEVIKA = Leaf thickness [y - or B-ray
(tissue water | TreplEXOUEVO TWV | TTOAUTTAOKOG 1 thickness sensors]
content) | 10TWV gival aKpIR6G. = Fruit or stem diameter (stem
EUKOAOTEPO VA H pétpnon tou diameter sensor strain gauges)
METPNBOUV Kal va | TTAXOUG TWV
auTopaToTroinBou | @UAAwY Acikreg:
v o€ oxéon pe Tig | emnpedletal atd | RWC (Relative Water Content)
METPAOEIG TOU TNV TTAEUPIKN Eival yérpo Tng udaTikng
udaTikou ouppikvwan. KaTtdoTaong Tou guToU UTTO TNV
duvapikou. £vV0Ia TNG PUGCIOAOYIKNG
To TrepIEXOUEVO OUVETTEIOG TOU UdATIKOU
oXeTiCeTQN €AAEIUPATOG TWV 10TWV.
ouvnBwg o QOuaiaoTika givalr o Adyog Tou
dueoca pe TNV udaTIKOU TTEPIEXOMEVOU EVOG
PUCIOAOYIKA QUAAIKOU BegiyhaTog wg TTPOG TO
Aeiroupyia Trapd MEYIOTO duvaTd UBATIKO
JE TO GUVOAIKO TTEPIEXOMEVO TTOU O 10TOG UTTOPEI
udaTIKO va éxel otav gival o€ atrapyn. O
OuvapuIko. TIEG TOU KIvouvTal atrd 98% atnv
otrapyn €wg 40% o€ oxedodv
Zepauéva QUAAQ. ZTa
TTEPIOTOTEPA QPUTIKA €i0ON N TUTTIKN
TIuA Tou RWC 110U UTTOdnAWVEI
Mapavaon gival petagu 60-70%.
O &¢ikTng ptTopei va utToAOyIoTEI
amd TN oxéon;
RWC = ((field wt - oven dry wt)/
(turgid wt-oven dry wt)) * 100
(Turner, 1981).
Métpnon | Metpd n Eival katdAAnAn | Opyava pérpnong:
TmiEoNG | CUVICTWOA TNG MOVO yia = Pressure chamber
(pressure | Trieong Tou TTEIPAUATIKG A
probe) | udartikou £PYAOTNPIOKA Acikreg:
Ouvapikou TTou ouoTANATA. WSIV (Water stress impact on
aTToTEAEI TNV vegetation)
KivnTApIo duvapn Salleo ka1 Nardini (2003)
yla TN pon JEow
TOU
EuAeyxupaTog.
>mnAaiwon | Mapouoidlel H ouxvétnta tng | Opyava pérpnong:
EuAeyxupaTog | euaioBnaoia og eCaptartal atrd = Acoustic sensor
(xylem | augavopuevn TNV TTpoigTOopia
cavitation) | udaTIKn ™g
Karamovnon. Karamrovnong.
H KautTuAn
oTnAdiwong-
udaTIKNG
KardoTaong
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TTAPOUCIACeEl
uoTéEPNON —lE TIG
TTEPIOOOTEPES
OTTNAQILCEIG VA
oupBaivouv katd
v gnpavon-
ETTOUEVWIG OEV
MTTOPET Va
XpPnoiyotroinoei
wg évoeitn
ETTITUXNMEVNG
€VUdATWONG.

€E0TMAIOOG Kl OXETIKOI BEIKTEG

Qduaoioloyikég
OTTOKPIOEIG
(physiologica
| responses)

MepioodTEPO
guaiodnTeg atmod
TIG METPACEIG
udaTIKNG
KatdoTaong
10TWV (KUpiwg
QUAWV)

E€ommAiouég
YEVIKA
TTOAUTTAOKOG 1
aKpIBOG.
XpeladeTal
1010iTEPN
TIPOCOXI OTNV
ETMIAOYHA TWV
TIMWV EAEYXOU
(control
thresholds).

2TOMATIKNA
AyWwyIuoTNnTa
(stomatal
conductance)

MoAU akpiBEg,
6pyavo
avaQopdag yia TIG
EPEUVNTIKEG
gpyaaieg

ATrautei TTOAU
epyacia,
ETTOUEVWG OEV
gival KatTadAAnAo
YIO EUTTOPIKES
EQPAPUOYEG.
AUokoAn n
auTouaToTToiNGN
(BpiokovTal o€
€EENIEN KATTOIEG
TIPOCTTABEIEG).

H petaBAnréTnra
atd QUAAO o€
@UAAO aTraiTei
TTOAAEG METPAOEIG
WoTE Va
UTTApYOUV
agiomoTa
Oedopéva.

Opyava pérpnong:
= Porometer

AcikTeg:
2TOPATIK aywyiuéTnTa

O¢epuIKA
Kataypaen
(thermal
sensing)

Mrtropei va
Xpnoiyotroinoei
Kal €€
QTTOOTACEWG.

2€ OUVOUQGONO e
avAaAuon €IKOVOG
(imaging) popei
va
XpnoiJotroinoei
yia peydaAn
£KTOON
KaANIEpYEIQG.
Ytrdpyxouv Kai
Ponva
BepuoduETpQ.

H Bepuokpaaia
NG KoUNg
emnpealeTal atrd
TTEPIBAANOVTIKEG
OuvOAKeS OAAG
Kal atmo To
avolyua tTwv
oTOoMaTIWV,
ETTOPEVWG OTTAITEI
pUBuION (pE TN
XPNon uypng Kai
&npng emoeadveiag
avagopag)

H petaBAntoéTnra
atro QUANO o€

Opyava péTpnong:

= |nfrared thermometer

= Thermal infrared imaging
sensors

= Thermal camera

Acikreg:

SDD (Stress Degree Day)
YTmoAoyiCetal ye Baon Tn oxéon:
SDD=(T,-T,), 610U T, KQI T, €ival
Ol TIUEG TO PECTMEPI TNG NUEPAG |
Twv BepPOKPACIWIV TNG KOUNG Kal
Tou aépa ot °C avtioTtoixa. ‘Exel
TO TTAEOVEKTNUA OTI aTTQITE TTOAU
atTAéG YETPAOEIG.

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 19:34:51 EEST - 18.119.119.204

24




Mpooéyyion MAeovekTpata  MelovekThpaTa MeTprOEIG, ATAITOUUEVOG

€E0TMAIOOG Kl OXETIKOI BEIKTEG

QUANO aTTauTei TSD (Temperature Stress Day)

TIOAAEG peTpAoelG | YTToAoyiCetal pe Bdon Tn oxéon:
woTe va TSD = (Tc-Tew)i, ©nAadr pe TN
UTTApYOUV dlagpopd METOEU ™G
agiomoTa Bepuokpaciag Tng KéUNG TNG UTTO
dedopéva. MEAETN KaANEpyelag (Te) Kol Kai

™G avTioToixng Bepuokpaciag
(Tew) €vOG KaA&  apdeuduevou
@uToU ot °C. MNa Tov uttoAoyIoPO
TOU araITeital va UuTtdpxel TO
OIdypauha  BEPUOKPACIWNY  TNG
avTioTOIXNG KAAG  apdeudpevng
KaAAiépyelag (oTn péyioTn ET).

CWSI (Crop Water Stress Index)
Ymapyouv diagopes péBodol yia
Tov uTtoAoyiopd Tou Oeiktn. H
avoAuTIK TTpooéyyion (Jackson
K.a., 1981) oUpewva pe TNV
oTToia 0 BEIKTNG ICoUTAI JE:

CwSI = ﬁ oTTOU:

M tm
T. n Bepuokpaacia TNG KOUNG NG
KaAiépyelag og °C, utroloyiletal
pe Ta katdAAnAa aioOnTApia (T1.X.
Beppogeuyn),
Tm n €Adxiotn Bepuokpaacia
Otrou pTtropei va @Téoel n KOun
NS KaANiépyeiag o€ °C Kal
Twm n Méyiotn Bepuokpaacia
otrou ptropei va @Téoel n KOun
NG KaANiépyelag og °C
H euteaipiky TTpocéyyion  TTou
TEPIYPAPETal amd Toug ldso K.a.
(1981) ka1 n atrAoTroiNuévn oxEon
Twv Katerji k.a. (1988) cuuewva

ue Tnv omoia: CWSI :l—ﬂ
PET

o6mou ET eival n mpayuatikn Kai
PET n duvnrikA e€atpicodiaTvor).
AKOUN €VAANOKTIKEG HOPYEG TOU
O¢iktn £xouv dobei atrd Tov Jones
(1999):

12=T\-Twet / Tary=Twet

|3:T)\'Twet / Tdry-T)\

|4=Td,y-T)\/ T)\'Twet
Omou T, n BOepuokpacia TOU
QUAou, Tgy, n Bepuokpacia pn
dIaTTVEOVTOG QUAAOU KAl Tyer N
Bepuokpacia uypoU @UAAoU. ATTO
autoug o 14 éxel eubeia avahoyia
ME TNV OTOPATIKN QyWYINOTATA.

Otav o 0Oeiktng Traipvel TIPEG
Kovtd oto 0 T1a @utd E€ival
ETTAPKWG OPOEUBUEVA, EVW TIUEG
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Kovtd oto 1 utrodnAwvouv QuTd
o€ udaTIKG OTPEG.

lNna Ttov utroloyiopd Tou OeiKTn
eEKTOC amd TOV TNV apXIKA
TTpoTEIVOEVn  dladikaaia  €xouv
TTPOTAOEI d1dpopeg
ATTAOUCTEUNEVEG TTPOCEYYioEIg
(Kacira, 2005).

Water Deficit Index (WDI)

‘Eva €idog CWsSI TTOU
uttoAoyileTal  ypa@IKG  (TpaTTédio
WDI), AapBdvovTtag utréywn Kai 10
TToo00TO KAAUWNG TOU €6A@OUG
amré v kKaAMépyela (Moran k.a.,
1994)

MoAugacuarik
N Karaypaen
(multispectral

sensing)

‘Opyava pétpnong

=  MultiSpectral sensors

= HyperSpectral remote sensing
imagers

= Digital camera

Agikrec™:

Acik1ec RGB

daopartikoi Adyol ye Bdon
QwToypagiec RGB (Murase et.
al., 1995; Zakaluk and Sri Ranjan,
2007; Zakaluk and Sri Ranjan,
2008)

RVI (Ratio Vegetation Index) A
SR (Simple Ratio)

YTtroAoyieTal ye BGon Tn oxéon:
RVI A SR =NIR/RED A VIS
6trou NIR, RED kai VIS €ivai n
avakAaon oTo KovTIvo uTTEpuBpo,
OTO KOKKIVO KaI OTO 0paTo TUAUA
Tou @daouarog (Sellers, 1985)

WBI (Water Band Index)
YTtroAoyieTal ye Baon Tn oxéon:
WBI = R970/R902, Ta 970
eMAEXONKav €TTEION BpiokovTav
aTnV TIEPIOXN aTToppPOPnONG aTTd
1O vEPO, evw Ta 900 wg Tiun

19 H diagpopd peTagu MultiSpectral kai HyperSpectral Bpioketar oTo 0TI vy Ta Opyava TTOU

AVAKOUV OTNV TTPWTN KATNyopia PJETPOUV O€ OPICUEVEG OIOKPITEG KAl OTEVEG TTEPIOXEG MNKWV

KUpaTog (ouvhRBwg £wg 8), Ta Gpyava TToU avikouv oTnv OeUTEPN KATNyopia KaTaypd@ouv

TTOAAEG OTEVEG TTEPIOXEG TOU PACHATOG (TTOANEG PopEG TTAVW aTtrd 200).

1 >1nv BiBAIoypagia avagépovtal OEKAdEG PACUATIKOI OEiKTEG. ZTOV TTivaka TTEpIAauBavovTal

MOvOo 6001 £xouv agloAoynBei OXETIKA pe T duvatoTNTA XPAONG TOUG wg OEiKTEG UdATIKAG

KardoTaong.
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€E0TMAIOOG Kl OXETIKOI BEIKTEG
avagopdg (Penuelas k.a., 1993)

RRI — (Relative Reflectance
Index)

O Abyog BeIKTWV avakAaong oTo
KovTIvVO uttépuBpo (NIR) kal oTnv
PWTOOUVOETIKA EvEPYR TTEPIOXN
Tou @doparog (PR) piag
kKaAAiEpyelag (Rla) Tpog Tnv
avakAaon Tng idlag KaAIEpyeiag
o€ ouvBnikeg avagopdg (RIr)
(Mogensen et al., 1997)

Anirmin KA Adnigmin

YTtroAoyifovTal wg To EAGXIOTO TNG
TTPWTNG TTAPAYWYOU OThV
mepioxr NIR kal To yAkog
KUPOTOG TTOU AVTIOTOIXEI O€ QUTO
T0 eAdxioTo avtioToixa (Penuelas
K.a., 1993)

NDVI (Normalized Difference
Vegetation Index)

YTtroAoyiceTal ye BGon Tn oxEon:
NVDI = (Rnir — Rrep) / (Rair +
RRED)

n emAoyr Twv Ryr Kal Rgep
dlapépel atrd PEAETNTA O€
HeAeTNTA™ (ZUHQWVA PE TNV
apyxlIkr €ékdoon Tou OeikTn (Rouse
K.a. 1973) Ryr=790nm Kai
RRED=670nm)

Ma TIG TTEPITITWOEIG TTOU N
KaAAIEpyela Oev KOAUTITEI TTARPWG
TO £00QOG £XEI TTPOTABEI N HopPYPN
(Huete, 1988):

SAVI (soil-adjusted vegetation
index)=(Rnir - Rrep / (Rnir - Rrep
+ L)) (1+L)

Otmou L o &¢tikting ©16pbwong
€0AGQOUG, O OToiog  CuvnBwg
Traipvel TINEG yUpw oTo 0,5

Eidikég pop@ég Tou NDVI ptropei
va BewpnBouv or:

PRI (Physiological Reflectance
Index) = (Rsso — Rs30) / (Rsso +

12 TuTTKEG TTEPIOXEG PACUATOG TTOU XpPNoIhoTrolouvTal yia TIG hETproelg eival n 0,58 — 0,68
microns yia 170 opatd kai n 0.725 - 1.0 microns yia 10 KovTivd utrépuBpo O NDVI piag
TTEPIOXNG TTOU KOAUTITETOI ammd BAGoTnon Tummikd Traipvel Tiyég amd 0,1 €wg 1, pe TIg
MEYOAUTEPEG TIMEG VO OUVOEOVTAl PE UWNAOTEPEG TTUKVOTNTEG Kal EVTOVOTEPO TTIPACIVO
XpwuaTiouod Tng BAdoTnong (Rouse k.a., 1973; NOAA, 2009)
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Rs30) (Gamon k.a., 1992;
Penielas k.a., 1994)

NPCI (Normalized Pigment
Chlorophyll ratio Index) = (Reso —
Ra30) / (Reso + Raso) (Pendelas
K.a., 1994)

NDNG (Normalized difference
based on NIR and green
reflectance) = (R7go — Rss0) / (R790
+ Rss0) (EI-Shikha k.a., 2007)

%0S (percent overshoot)
MoooaTo PEYIoTNG EKTTOPTTAG
akTIVOBoAiag atd Ta gutd
(fluorescent) perd ammé alayn
OTO QWTIONO OE OXEON WE TNV
EKTTOUTTA 0€ O0TABEPT KATAOTAON
(steady-state)

Rfd (ratio of fluorescence
decrease)

NbGYOG pgiwong TNG EKTTOUTTAG
akTIVOBoAiag atd Ta utd
(fluorescent) perd ammé aAayn
OTO QWTIONO OE OXEDN WE TNV
EKTTOUTTA 0€ OTOBEPN KATAOTAON
(steady-state)

O1 800 auToi BEIKTEG £XOUV TO
MEIOVEKTNMA OTI BeV QaiveTal va
£€XOUV XPNOTIKOTATA TTAPE HOVO
o€ €10IKEG OUVONKEG EpyaaTnpiou.

SAVI (Soil adjusted vegetation
index)

MpotdBnke atméu Tov Huete
(1988) ka1 opiCeTal Wg:

SAVI = [(R800 — R680)/ (R800 +
R680 + L)] (1+L)

otrou L o TrapayovTag pubuiong
yla TN heiwon Tou BopuBou
ONPATOG TTOU TTPOKAAEITAI ATTO TO
£€da@og (L=0,5 av dev uttdpyel
GAAN TTANpogopia).

T; kai CI (colour index)
2TATIOTIKOG EVTOTTIONOG B10QOopAs
OTO XPWHA PETAEU KAANIEPYEIWV
(1T.X. UTTO KATATTOVNON KOl
kavovikn) (Bacci k.a., 1998)

Tp (Time to peak)

Xpovikr d1dpKela atrd TN OTIVUNA
aAAayAg oTo WTIOPS OE oxéon
ME TNV aTaBEPN KATAOTOON
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(steady-state) £wg TNV €uPAvion
TNG MEYIOTNG EKTTOUTTNG
aKTIVOBOAiag atd Ta guTd
(fluorescent). Metpiétan pe
emTuxia ue Tn relative referencing
method (RRM) pe xprion
akTivoBoAiag UV (Norikane kai
Kurata, 2001).

MSI (Moisture Stress Index)
ovopddetal kal Sl (Simple Ratio)
YTtroAoyiceTal ye Baon Tn oxéon:
MSI = Ry00/Rs20 (Hunt kai Roch,
1989; Ceccato k.a. 2001)

TPCA (Top projected canopy
area) (Kacira kai Ling 2001) a1mé
avAaAuon EIKOVWY GuTOYPOPIWV
kdtowng (machine vision) aAA&
MOVO yIa QUTA TTOU QaivovTal
€UKOAa a1ré TTavw (6x1 TTOAU
WnAQ).

VCI - (Vegetation Condition
Index)

Mia TrapaAAayr Tou deiktn NDVI
eival 0 VCI o otroiog atroTeAei éva
XPAOIUO EpyaAgio yia TNV
TTapakoAouBnon Tng emidpaong
TWwV TTEPIBAANOVTIKWY CUVONKWYV
oTtn BAdoTnon. O VCI mrpotdbnke
até Tov Kogan (1990 kai 1997)
Kal opiCeTal atro Tn oxéon;:
VCI=100*( (NDVI-
NDVImin)/(NDVImax — NDVImin))
H eAdyiotn Kai éyioTn Tiun
a@opoUlV atrOAUTA AKPAIESG TINEG
yia 6edouévo Xpoviké didaTnua.

Mérpnon ponig
XUMWV (sap-
flow sensors)

Eival TToAU
guaiobnrol

Mapéxouv pévo
EUMETES
EKTINAOEIG TWV
aAAaywv TnG
aywyipoTnTag,
AOyw TOU OTI N
por e€apTtaTal o€
MeyaAo Babuod
aTré TIg
ATHOOQAIPIKEG
OUVOAKEG.
ATtrautei
TTOAUTTAOKQ
opyava Kal
UWNAR TEXVIKA
KatapTion.
ATtraitei puBuion
yla KGBe
EeXxwpPIOTO QUTO

Sap-flow sensor
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€EOTTAIONOG KOl OXETIKOI SEIKTEG
Kal yia TovV
OPIOHO TWV TIHWV
eAéyxou (control
thresholds).
PuBuog MBavérara o mo | Atraitei €101k
avdarmruéng guaiobnTog €EOTTAIONG TTOAU
(growth rate) ocikTng udaTikAG | euaiocbnTo o
Karamévnong oT1Toi0g gival
aKpIBoG.

Merpnosic mapauérpwyv udaTiKwv OEIKTWY ATTO ATTOOTACN KAl
avamruén véwv SeIkTwyv 1rou Bacoifovral ornv duvarornta aurtn

H kataypa@r TnG NAEKTPOPAYVNTIKAG EVEPYEIOG TTOU AVAKAATAI 1) EKTTEUTIETAI ATTO Hia
EKTETAMEVN ETTIQAVEIQ PMECW EVOEPIWV QIOBNTAPWY TTEPIYPAPETAI UE TOV YEVIKO 6pO
TNAETIOKOTION  (remote  sensing). ApPKETEG  epyacieg  TTpooTrddnoav  va
TTOOOTIKOTTOINOOUV TNV UBATIKA KOTATTOVNON ME XPNON TEXVIKWY TNAETTIOKOTINONG
(Bowman, 1989; Penuelas k.a.,1993; Bausch, 1995).

To Baoikd BApa otn diadikacia AvATITUENG AEITOUPYIKWY TEXVIKWY HE OKOTTO TNV
eKTiunon TNG udATIKAG KATAOTAONG KAAAIEPYEIWY PE XpAon “TnAemokdmong” gival va
uTTdpxel EekABapn Atmown OXETIKA YE TO TTOU PTTOPEI va BacioTei n duvatdTnTa auTh,
woTe va yeAetnBei n agia Tng (Knipling, 1970; Sellers, 1985).

Otav 10 NAIAKS QWG TTPOCTTITITEI O Mia QUANIKA €TTIPAvEIa, Eva HEPOG TOu avakAdTal
(reflected), éva aAAo pEpog diattepvd (transmitted) Ta @UAAG kal éva TpiTo PEPOG
atmmoppo@artal (absorbed) ammd Ta QUAAa. To pépog TTou atroppoPdTtal akoAouBei Eva
ammd  TOUG aKOAouBoug avTaywvioTIKoug ©Opdupoug: (a) xpnoidoTroiEiTal o€
QWTOXNMIKEG Olepyaoieg, (B) ammopakpuveTal PeE TN pop@n Bepudtntag 1 (y)
ETTAVEKTTEPTTIETAI PE TN HOPPH GwTOG (chlorophyll fluorescence) (Lofkvist, 2010).
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STRESSES RESPONSES SENSORS
Abiotic stresses Stomatal closure
- drought Freezing Thermal
e va“n[ty F’E‘Splfatll:lrl . Tempmmm
~ flooding Photosynthesis inhibn * dynamics
-~ UVfhigh light C-fixation * spatial
~frost electron transport Spectrzl re:l‘lectance
. . ¢ Visual patterning
heat stress Altered chl content ¢ Indices (NDVL Red
— poliutant Other pigments edge, PRI, etc.)
- mineral de- Altered biochemistry Fluorescence
ficlencyftoxi -
e.g. free radicals * Chlorophyll
Biotic stresses Altered growth, LAl * Other fluorescence
Multiangular
- disease Leaf angle etc
inaate Other (MRI, TL, etc.)

Eikéva 8 Katatrovioeig, avTidpdoeli§ TWV QUTWYV KAl aloONTAPES TNAETTIOKOTTIONG TTOU

HITOpPOUV VO KaTaypdayouv Ta oxXeTIKG onpara (Jones kai Schofield, 2008).

Oco agopd TNV udATIKA KATATTOVNON OI TTIO XAPOKTNPIOTIKES AVTIOPACEIG TWY QUTWV
oxetiCovrar pe KAgioluo oTopaTiwv, peEiwon pubpolu  QwToouvBeong, deiwon
avaTTuéng Kal Trapaywyng, pdpavon QUAAwWV Kal aTTWAEId XPWOTIKWY OTTWG N
XAWPOQUAAN (Leinonen k.a., 2006; Jones kai Schofield, 2008). Otav Ta cTopdTia dev
€ival APKETA AVOIKTA O PUBPOG pwTooUVOEONG PeEIVETaI Kal padli Kal n TTapaywyn
Movdadwyv Tou wToouvBeTIkoU cuaTruatog Il (PSII) (Chaves k.a., 2002). Akéun, wg
QTTOTEAECA TNV PEIWPEVNGS atToppdPnong CO,, HEYAAO PEPOG TNG NAIOKAG EVEPYEIQG
TTOU aTtoppo@datal amd Ta QUAAa Oev uTTopei va XpnoligoTroindei yia Tnv  pon
NAEKTPOViwV aTO TTAQICIO TNG PWTOCUVOEDNG Kal HeTaTPETTETAI 0 BepudTnTa (Krause
& Weis, 1991; Baker & Rosenqvist, 2004). AKOun €xouv ava@epOei PeETABOAEG aTNnV
EKTTOUTTA  akTIivoBoAiag- @Bopioud TG xAwpo@UAANG (fluorescence) Adyw Tng
udaTikAG katamévnong (Baker & Ort, 1992; Lichtenthaler & Babani, 2000). ‘E1ol
AoItrév eival koiva atrodektd OTI aAAayéC oTnv @QuaIoAoyia Tou @utoU eaitiag
UdATIKAG KATATIOVNONG OUVOEOVTal PE aAAayéC oTnv avakAaon oe didgopa PRKN
kUpatog (Pinter k.a., 2003). Ouwg éva peydro TpoRANua Bpioketal akpiBwe oTo OTI
Baoikd dev kataypdeeTal n idia N Katammoévnon aAAd n avTidpacn Tou QUTOU CGE auTh.
MNa TTopddelyha PTTOPOUPE VO PEAETACOUMPE TO AVOIYUO TwV OTOMATIWV atmmd Tnv
ETTIOPAON TTOU £X0UV OTNV BepuoKpacia Tou UAAOU aAAG O€ KABE TTEPITITWON TTPETTEI
va €XOUME KaTA vou OTI n avridpaon auTr] UTTopEi va TTpokUWel amo pia oeipd
OI@OPETIKWY  KOTATTOVACEWY (UBATIKH KOTATTIOVNON, UWNA aAatdétnta  vepou,

TTPooBOA amd HPUKNTEG KOK). H TTOAUTTAOKOTNTO TNG KATAOTOONG QAivETAl OTNV
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Eikéva 8 61Tou TTapoucidgovtal dId@opa €idn KATATTOVACEWY, Ol TUTTIKEG aVTIOPACEIG
TWV QUTWV Kal Ol AiIoBNTAPES TNAETTIOKOTTIONG TTOU ITTOPOUV VA KATAYPAWOUV OXETIKA

onuara.

Extroptrl akTivooAiag amrd Ta uUTA oTNV TTEPIOXT TOU OpaTOU

H ektTepTTOMEVN ATTO TA PUTA EVEPYEID OTNV TTEPIOXH TOU opaTtoU aTtrodideTal UE TOV
6po epBopioudg (plant fluorescence i chlorophyll fluorescence, F). H digpyaoia auth
QVNKEl OTOUG PNXavioPoug atropdkpuvong Tepicociag evépyelag amo Ta gutd. H
EVTaON TNG €ival PIKPR KAl TTOAAEG POPEG VIO va PETPNOET TTPETTEI Pia EEWTEPIKA TTNYA
evépyelag T.X. évag TTaAPOG laser A pia aktiva UV-A dieyeipel TO QUTO WOTE va
odnynBei oe ekmTouT akTIvOBoAiag. Edv dev yxpnoiuyotoinBei eEwTtepikr TNyRA
OTIydIgiag evepyoTroinong, n akTivoBoAia autoU Tou TUTTOU TTOU EKTTEPTIETAI UTTO
oTa0ep0 QWTIONOS (6TTWG cupBaivel UTTG YUOCIOAOYIKEG OUVOAKEG O€ KABE KaANIEPYEIQ)
gival yvwoT pe 10 O0po steady-state fluorescence (Fs). Ta JAKN KUOPATOG TTOU
oxeTiCovtal Katd KUPIO AGYOo PeE TRV EKTTOPTTA auTh ammd éva Tpdaivo @UAAO OTav
OleyeipeTal ammd akTivoBoAia UV-A cival Ta 440, 520, 690 kai 740 nm peAeTABNKav o€
BaBog amd Toug Lichtenthaler kal Miehé (1997) kai Toug Buschmann k.a. (2000). Oi
KOPUQPEG OTNV TTEPIOXN TOU KOKKIVOU KOl TOU HAKPIVOU-KOKKIVOU OXETICOVTAI KUPIWG HE
TNV EKTTOUTTA TNG XAWPOQUAANG-a Kal KAT ETTEKTOCON ME TNV QPWTOOUVOETIKN
oladikacia. H exmTouTy OoTa PIKPOTEPA WAKN KUPATOG OUVOEETAN KUpPiwg HE GAAa
ouoTaTIKG OTTWG o1 PaivoAeg. MeTpAoeIg eKTTOUTING aKTIVOBOAIag oe didgopa Pnkn
KUJaTog (OTnV TTEPIOXN Tou opaTtou) @utwv Topdtag (Norikane kair Kurata, 2001;
Kacira k.a., 2005), éxouv &¢icel HETPIO ATTOTEAECUOTO WG TTPOG TN CUCOXETION HE TOV
TTPOWPO evTOTIONS TNG UdATIKAG KATATTOVNoNG. OAEC 01 OXETIKEG DOKIMES EXOUV YiVEl
0€ OUVBNKEG TTPOCOMOIWONG TWV TTPAYMATIKWY cuvlnkwv o€ epyaoTrpia. Agiel o¢
va onueiwBei Om otnv gpyacia Toug ol Norikane kai Kurata (2001), Bprikav 611 oI
AOyOl TIHWV eKTTOPTTAG 0 dId@opa unkn kupatog (440/530, 440/685, 440/740,
530/685, 530/740 kai 685/740) dev £deifav KAl GUOXETION 0 aAAayEC TNG UBATIKNG
KatdoTaong Tou @utou. AvtiBeta n Sarlikioti k.a. (2010a) evidTmOav CUGXETIOEIC TNG
EKTTOUTTAG QUTAG YE TNV UDATIKI KATATIOVNON.

21NV TPAEn 10 PEYEBOG TNG EKTTOPTIAG TTapouaialel OUOKOAieG aTnv aglotroinon wg
oNua Mo Kal  €EapTATal ONUAVTIKA atmd Tov QWTIONO KAl TO €Upog Twv

KOTAOKEUQOTIKWY XAPAKTNPIOTIKWY Twv @UAAwV (Jones kai Schofield, 2008).
ExtropTr) 0eppikig akTivoBoAiag atrd Ta QuTd
H «kataypagry TG Oepuikng akTivoBoAiag artroteAei  Baoikd epyaAeio NG

€€’aTO0TACE WG NEAETNG TNG UBATIKAG KOTAOTAONG TWV QUTWYV. H €vtaon Tng BEpUIKAG
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OKTIVOBOAIOG TTOU eKTTEUTTETAI OTTO Hia KOANIEPYEIQ OXETICETAI PE TN BEpPOKpATia TwWV
QUAWV n oTroia Pe TN o€Ipd TNG e€apTdTtal dueca aTrd 10 PUBUO EATHICOBIATTVONG
(ouvTeAei 0TO SPOCICUO TWV UAAWYV) O OTTOIOG EAEYXETAI OTTO TOV AVOIYUA 1 KAEIOIWO
TWV oTopaTiwy. To Bacikd TTPOPANUA PE TN XPAON TNS BEPUIKNAG KATAYPAPAS gival OTI
n Beppokpacia Tou QUANoU (TI) e€apTdTal pEow evoG TTOAUTTAOKOU TPOTTOU HE TNV
Bepuokpacia Tou aépa (Ta), To ENAeIpa TTieong kopeopou (VPD), Tnv Taxdtnta Tou
agpa (u) kar Tnv kaBapr axkTivopBoAia (R,) TTou atmroppo@drtal. AldQopeg £EI0WOEIG
EVEPYEIOG TTPOTEIVOVTAI YIa TOV UTTOAOYIONS TNG Beppokpaaciag @UANOU, Wi XpnoTIKN

ékgpaon (E€¢iowon 10) mapoucidleTal atrd Toug Leinonen k.a. (2006).

ESiowon 10
Alagpopd
Ty - Ta = [rur(ra + 1s)YRni - PCprur(€s - €a)l/ [PCplY(ra + Is) + Arug]] Beppokpaciag
@UAAoU -
agpa
OTTOU:
I n avrtiotaon em@Aveiag Tou QUAANou (f avtiotacn @UANou) oTn
didyuon udpatuwv (s m™) n oroia éxel WS Paciké TTapdyovia TNV
OXETIKA OTOMATIKN avTioTaon
P n péon TukveTnTa Tou aépa (kg m™>)

Cp n €1SIKA BepudTTA aépa uTTé oTabepn Ticon (J kg™ °C™?)

hR n avriotacn otV METaQopd evépyelag WEOw OepudTnTag  Kal
akTivoBoAiag (s m™)

A N KAion TN KAUTTUANG Trieong udpatuwy (Pa °C™)

T, Ta o1 Bepuokpaaieg UAAoU kal aépa avTioToixa (°C)

€s - €5 TO EAAEIUPO KOPECHOU USPATUWY TOU Qépa, €s N TTieon udpaTuwy OTo
Kopeouo (yia Bepuokpacia agpa) (Pa) kal e; n TTieon udpaTuwy (yia
Bepuokpaacia aépa) (Pa),

% N WUXPOUETPIKA oTaBepd (Pa °C™h)

Rui n 1060epun kadapr] akTivoBoiia (W m?), 3nAadr n akTivoBoAia Trou
Ba atmmoppo@idvTav ammd éva QUAAO €dv autd cixe Tn Bepuokpacia
agpa.

la N agPOBUVAIK avTioTaon oTn didxuon udpatuwy (s m™)

O Jones (1999) o&okiyaoe Tnv Xxpron utépuBpng Bepupopétpnong (infrared

thermometry) yia Tnv €KTiNON TNG OTOMATIKAG AyWYIUOTNTAG YE OKOTTO Tn dlaxeipion
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NG apdeuong. O1 evdeiEeIg XpnolyoTrolouvTay yia Tov uttoAoyiopd Tou CWSI. H Béon
TOU gival OTI TTAPOAO TTOU 0 OEiKTNG UBATIKAG KATATTOVNONG ATTOTEAEI XPAOIUN £vOEIEn
yla Tnv avaykn dpdsuong dev PTTopEi va dWael TTANPOPopia OXETIKA PE To TTOOO0 vePO

Xpeldgetal  TTéTE AKPIBWG TTPETTEI AUTO va doB¢i (timing).

AvakAaon akTivoBoAiag atré Ta Qutda

H avdkAaon atmd pia QUTIKA €TTIQAvEIR €TTNPEAZETAl ATTO TO CUVOAO TWV QUOIKWY,
BioAoyikwyv, UdpPOAOYIKWY KAl  AoITTWV  18I0TATWY  TNG. Ta  dedopéva  TTou
OUYKEVTPWVOVTAI MTTOPOUV OTNV OUVEXEID VA UTTOOTOUV ETTEEEpyacia kal va
EPMUNVEUTOUV PE OKOTTO TNV €EayWYNR XPNOINWY CUUTTEPOAOHATWY UOVO €AV uiocTaTal
Mia BepeAilydng kaTavonon TG OXEoNG METAEU QUOIKWY CWHATWY Kal EVEPYEIOG OO0
a@opPAa TNV UTTO YEAETN ETTIPAVEIQ.

H yvwon Tou TpoTTOU PE TOV 0TT0i0 N NAIaKR akTivoBoAia (Eikéva 9) aAAnAemdpd pe
Mia @UAAIKA €TTIQAVEIQ gival aTTapaiTnTn WOTE VA PUTTOPOUUE VO KATAVOROOUKE Kal va
emmegepyacTouue dedouéva avakAaong atrd auth. Ze Mia QUAAIKA emi@dveia n
QVOKAQOTIKOTNTO €KTOG ATTO TA  XAPAKTAPIOTIKA TWV HPEUOVWHEVWY  QUAAWY
KaBopileTal amd TNV QVOMOIOMOPYIa TNG TTPOCTITITOUCAG OKTIVOBOAIAg, TNV Hopen
TWV QUTWYV, TO TTPOCAVATOANIGHS Kal TNV KAion TNG €mM@AVEING, TIG OKIACEIS KAl TNV

avakAaon atré 1o epIBdANov-uTtoRabpo (Sellers, 1985).

4

3
SOLAR
RADIATION
RADIATION
FROM OBJFCTS
: AT ROOM
it TEMPERATURE

WAVELENGTH (um)

RELATIVE ENERGY

0.3 05 2 S

300 1500 | 2000 5000 (him)

s R R —
UV  VISIBLE SOLAR LONG WAVE INFRARED

SPECTRUM INFRARED
I SOLAR RADIATION
(SHORT WAVE)

Eikova 9 To pdopa TnG nAIakAg akTivoBoAiag

O1 aioOnTpeg PHETPNONG TNG avAKAOONG TTOU TOTTOBETOUVTAI TTAVW OTTO Hia QUAAIKN

emM@Avela AauBavouv TTPOPAVWS TO OUVOAO TNG akTIVOBOAIOG TTou avakAdTal Kal
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EKTTEPTTETAI UTTO OAeG auTéG TIG e€mdpdoelc Kal KOs ouvduaoudg @utou —
KAANIEPYNTIKAG TEXVIKAG UTTOPEI VA €XEI Mia XOPAKTNPIOTIKA UTTOYPOQI] TTOU ETTITPETTEI
TNV avayvwplior Tou (Eikéva 10). NMapduoieg uTToypagEg EXouv NdN avayvwpIoTei yia

KATTOIEG KATAOTACEIG KATATTOVNONG (QOBEVEIEG, TPOPOTTEVIEG KOK).

Eikova 10 @DaopaTikég utTToypa@ég avdkAaong a1rd oTeyvo Yupvo é5a@og, TTpdoivn
BAdoTnon kai kaBapd vepd (Smith, 2000B)

Oco a@opd TOUG aIOBNTAPEG TIOU XPNOIJOTToIoUVTal yia Tnv HETPNON TNG
avaKkAaoTIKOTNTAG Xwpilovtal ot TpelS PBacikég katnyopieg (Ceccato k.a., 2001)
avaAoya pe To JAKOG KUUATOG:
= 400-2500nm, opaTtd £wg uTTéEPUBPO YaunAoUu urKoug Kuuartog (visible to
shortwave infrared), €xel xpnolgotroinBei yia TTANPoQopia OXETIKA JE
Bioguoikég TTapapéTpoug TG BAAoTNONG OTTWG TTEPIEXOMEVO OE XAWPOPUAAN,
O€iKTNG QUAAIKAG ETIPAVEIOG KAl TTEPIEKTIKOTNTA € VEPO.
= 6-15um, Bepuikd uttépuBpo (thermal infrared). Aivel TTAnpo@opieg OXETIKA HE
TN Oepuoduvalikny KAatdoTaon TNG KAAMEPYEIOS KAl €XEl XpNOIJoTToINBE yia
TNV eKTiNoN €€aTuicodIaTvong.
= 0,1-100cm pavtdp (radar). Aivel TTANPOPOPIEG OXETIKA ME T OINAEKTPIKA
oTaBepd n oTroia PTTOPEI va GUVOEDEI e TO TTEPIEXOUEVO O€ VEPOD.
2 KGBe TTEPITITWON OI AICONTAPEG HETPOUV TO CUVOUAOUEVO ATTOTEAEOUA avAKAOONG
KOl EKTTOUTING AKTIVOBOAIOG OTTO TNV UTTO HEAETN €TTIQAVEIA, OTTAA N EKTTOUTTA €ival

MIKPP o€ oX€on pe avakAaon Otav n eQAvVEIR QWTICETAI ATTO TOV AAIO.
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AKOuN agiCel va onuelwBei OTI evy OAEG O ava@opES aopouv TTOoOO0TA avakAaong,
Ol TIUEG QUTEG Oev AVTIKATOTITPICOUV APECO TNV KATAVOUA TNG €VEPYEIAG TTOU
TIPAYHMOTIKA avakAdTal atrd £va QUAAO dia Kal n €vTaon ThG TTPOCTTITITOUCAS NAIOKNG

akTIVoBoAiag dev gival opoiduop®n o€ GAo TO Aoud.

AvakAaon atré pegovwpéva @UAAa

Amé v mpooTriTrtouca (incident) oto @UAANO akTIVOPBOAIa éva UEpog avakAdTal
(reflectance) evw 10 UTTOAOITTO €iTE aTTOppPOPATAl (absorption) eite agou uTtrooTei
01dBAacn (refraction), dipxetal amd 1O QUANO (transmittance). O1 TpeEIG QUTEG
ouvIOTWOoEeG OxeTiCovtal Aueca  Kal  TTPETTEl va  Aaupdavovtal  uttoywn  oTav
TTPOOTTAB0UNE VA AEIOAOYACOUE TIG QUOIKES KAl QUOIOAOYIKEG BAOEIG TG avakAaong
aT1To TO QUAAO.

2tnv Eikéva 11 tapoucidlovral (% TnG evEPYEIOG TTOU TTPOOCTIITITEI OTO QUAAO
OUVOPTACEI TOU PAKOUG KUPATOG) Ta TUTTIKA @AacuaTa avakAaong, atroppd@nong Kai

O1€Aeuong nAiaknG akTivoBoAiag atrd @UAAo (Knipling, 1970).

AiéAeuon

Atroppdenon Atroppoenon
(XAwpOPUAAN) (vepo)

AvdakAaon

Eikéva 11 AvdkAaon, amoppoenon kai diEAeuon nAiakng aktivofoAiag amd @UAAo
Katrvou (400-2700nm - 0,4-2,7u) (Knipling, 1970)

To @dopa TG OIEAeuUcnG €xel TO idI0 OXAMO ME auTd TNG AVAKAOONG €vw N
aTroppOPnon cival n dlapopd avakAaong Kal diEAeuong. 'Eva HEPHOVWHEVO QUANO €XEI
XOounA avakAaon otnv  Tepioxy Tou opatou (400-700nm), Adyw 10XUPNAG
atroppOPnoNnG ato TN XAWPOPUAAN, OXETIKA uwnAfl avakAaon oTo KovTIvo uTTéEpuBpo
(700-1300nm), Aéyw O&idxuong (scattering) oto eowTePIkd Tou QUAAOU (Eikdva 12)
Kal TTPOKTIKA PNOEVIKr) atroppoéenon (absorption) - oxeTikd xaunAry avdkAaon oTo

uttépuBpo (>1300nm) Adyw 10XUPAG aTTopPOPNONG aTTO TO VEPO TTOU BPICKETAI HECT
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OTO QUANO. ZTO UTTEPIOEG KAl OTO Hakpu utépuBpo (<400nm kai >2700nm

avTioToIxa) n avakAaon €ival OXETIKG opoIdpop@n Kal XapnAnf (Trepitrou 5%).

Eikéva 12 Topn TutmikoU @UAAouU 1Tou deixvel Toug Spopoug TTou akoAouBoUv Ta pépia

TOU vePOU KaTtd Tn oTopatiki diatrvon (KapdrtayAng, 1992)

Eikova 13 AvdkAaon amré Aeuké kail Trpdoivo TUAMA @UAAou yepavioU (400-1200nm —
0,4-1,2 p) (Knipling, 1970)

H €Enynon Tng pop®ng Tou TUTTIKOU @AouaTtog avdakAaong divetar avd Treploxn
MAKOUG KUPOTOG OTNV CUVEXEID:
=  3Tnv Teploxn Tou opatou (400-700nm) n 1oxupr amoppdéenon NG
TIPOOTITITOUCAG  AKTIVOBOAIOG O@eiAeTal OTIC  XPWOTIKEG TOU  QUAAOU
(pigments) Tou @QUAAOU KUpPiwWG XAWPOPUAAEG aAAG KOl KAPWTEVOEION,
EavBopuAAeg, avBokuaviveg (Knipling, 1970; Sellers, 1985). Autd yivetal
€UKOAQ avTIANTITO OTO PACUA AVAKAQONG EVOG TUNPATOG PUAANOU TTOU OEV EXEI
XAWPOPUAAN (Aeukd) o€ oxéon e €va TTou €xel (Eikova 13). Akdun Ta uwnAd
ETTITTEDA TNG AVAKAACONG OTO 0paTd ATTO ALUKA KAl a@udATWHEVA QUAAC

odnyouv oTo cupTTépacua OTI N aAANAeTTIdOpacn TG akTivoBoAiag o€ autd Ta
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MAKN  KOpatog Me TR OOuA Tou @UAAOU dev  dla@Epouv  aTTd TNV
aAAnAeTTidOpaon pe TNV evépyeia oto KovTivo uttéEpuBpo (Knipling, 1970).

=  Hioxupfy avdkAaon atmd 1a @UAAA oTo KovTIvé uttépuBpo (700-1300nm) £xel
Qavei OTI oQeiAeTal OTNV €0WTEPIKY KUTTAPIKA Oopr} Toug. To Kepi oTnv
epuuevida Tou @QUANoU cival oxedov didpavo oTnV opaTh Kal uTtéEpudpn
akTIVOBoAia kal eAAaxIoTn atmd TNV NAIGKH akTIVOBOAIQ TTOU TTPOCTTITITEl OTO
QUANO avakAdTal atreuBeiag atod Tnv eEwTEPIKA Tou emmiPaveld. H akTivoBoAia
OlaxéeTal (diffused) kai diaoTreipeTal (scattered) péow TG €mMOEPUIdAG OTA
KUTTAPO TOU JECOQPUAAOU KOl GEPOPOPOUG XWPOUG OTO ECWTEPIKO Tou. EKEi n
akTIVOBoAia uTttokeital oe €mITTAéov  OIAXUON KOl UTTOKEITAI  TTOAAATTAEG
avoKAGOEIG Kal  QIaBAAoEIC TTOU  o@eilovTal OTa  XAPOKTNPIOTIKA  TNG
KOTOOKEUAG KUTTAPWY Kal I0TWV KOl KUPIWG Twv OSIEM@avEIwV'® peTatl
KUTAPPIKWY  TOIXWHATWY KAl aépa, TTPWTOTTAGCHATOS KAl KUTTOPIKWYV
TOIXWHATWY, XAWPOTTAACTWYV KAl TTPWTOTTAGCHOTOS KOl XAWPOTTAACTWY KAl
KUTTAPIKWY TOIXWHATWY (Grant, 1987). O1 didtagn Twv SIETTIPAVEIWY AUTWV
OTO XWPO aAAACel Katd TNV EENIEN TOU UBATIKOU EAAEINATOG WG CUVETTEIA TNG
ATTWAEIEG TNG KUTTAPIKAG Trieong omapyng (Penuelas k.a., 1993). ApeAntéa
TToooTNTA ATTO TNV UTTEPUBPN atmmoppo@dTtal ECwTEPIKA Kal TTepiTTou 40-60%
QUTAG @elyel TTPOG Ta TTAVW MECW TNG EmMQAvEIAS TTPOCTITWONG (TTAVW
ETTIPAVEIQ TOU QUAAOU) KaIl XapaKTNPifeTal WG avOKAWMPEVN AKTIVOBOAIO evw
TO UTTOAOITTO Trnyaivel TTPOG Ta KATW, Trepvael péoa atmmd @UAAO  Kal
XapakTnpietal wg diepxopevn akTivoBoAia. AuTdg 0 eCWTEPIKOG INXAVIOUOG
dlacTropdg euBuveTal yia TNV opoIdTNTA OTO QACHa avakAaong kal diEAeuong.
Akéun €xer amodeixBei (Eikdva 13) 611 n XAwPOo@UAAN dev emnpeddlel Tnv
avakAaon oto utrépuBpo (Knipling, 1970).

»  Ta uynAda emimeda utrépubpng (TTadvw ammd 1300nm) avdkAaong atmmd Acukd
Kal agudatwpéva @UANa  (Eikova 13 kar Eikéva 14) odnyouv oTO
ouptTépacpa OTi n aAAnAettidpaon Tng akTivoBoAiag o€ autd Ta WAKN
KUMOTOG JE TN OOoM Tou QUAAOU dev dlagépouv atrd Tnv aAAnAetTidpaon He
TNV evépyela oTo KovTivo uttépuBpo (Knipling, 1970). AAG n TTapoucia vepou
€XEl WG ATTOTEAECUA TNV ATTOPPOYPNCN MEYAAOU TUAWATOG atrd TNV EVEPYEIQ
NG OKTIVOBOAIQG O€ aQuTr] TNV TIEPIOXN TOU (QACHOTOG KUpPiwg OTO PECO
utrépuBpo (MIR: 1,3-3,0um) (Bauer, 1985; Grant, 1987).

13 ymapyouv O1aPOpPEG PETAEU Twv deIKTWV d1aBAaong peTagu aépa (1,0) kal evudaTwWUEVWY

KUTTOPIKWY Torxwpatwy (1,4) (Knipling, 1970).
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= TéNog agiCel va avaeepBei OTI UTTAPYXOUV aKOUN TTEPIOXEG atToppdPnong
(AiydTepo 10xUpég) ota 760, 960, 1450, 1940 kai 2950 nm Adyw Twv dECUWV
udpoydvou — ofuydvou Tou vepou (Penuelas k.a., 1993).
H Bewpia yia Tov eowTepIkG Pnxaviopd avakAaong sival oxeTika 1oxupt). H dpaoTikn
MEiwon TNG avaKAAONG OTO KOVTIVO UTTEPUBPO £vOG UAAOU TTOU €XEI KOPEDTE HE vEPD
utrooTnpiel Tnv TTpooéyyion auth (Eikéva 14). To vepd avTiKaBIoTd Tov aépa OTOUG
aEPOPOPOUG XWPEOUG KAl oXNMaTiCel pia ouvexn uypr @Aaon eviog Tou QUAAoU, £T0I
aipovtal o1 dlo@opéc oToug OcikTeg OIABAaong HETAU €TTIQAVEIWLWV OIETTAPAS HE

ATTOTEAEOPA VA QUEAVETAI N Aueon PMETAdOON €IG BApog TnNG didxuong.

Eikéva 14 H emidpaon Tou KOPECHOU TWV HMECOKUTTAPIWV XWPWV ME VEPO OTNV
@aopaTtiki avadkAaon @UAAwV @acoAiou (Knipling, 1970)

To yeyovog 6T oI XAWPOPUAAES Kal TO vEPO OTO QUAAO TTOU BEV £XEI KOPETTEI UE VEPD
ATTOPPOPOUV TO PEYOAUTEPO PEPOG TNG TTPOCTIITITOUCAS EVEPYEIOG OTO 0PATO KAl GTO
uTTEPUBPO uTTOPEl €TTIONG va XPNOIKOTTOINBEl WG atmodeign yia Tov €0WTEPIKO
MNxavioud €meidn n akTivoBoAia TTpétel va €10€ABeI 0TO QUAAO WOTE va PTTOPEI va
ammoppoPnBei. MeAéTn GAAWV BewpnTIKWV POVTEAWY 0dNyei OTO CUPTTEPACHA OTI
GAAN pia onuavTikg TTAPAUETPOS OTOV KaBopIoud Tou eTTITTESOU TNG avAakAaong eival
0 OpPIBUOG TNG OUVOAIKAG £KTAONG TWV ETTIQAVEIWV ETTAPNG QéPA — KUTTAPIKWV
TOIXWMATWY Kal OX1 0 OYKOG TOU XWPEOU aépa eVTOG TO QUAAO. 'ETOI TO DPUPAKTOEIDEG
TTapEyxuua Trailel e€icou anuavTikd PpOAO PE TO OTTOYYWOEG OTNV E0WTEPIKN didxuon

NG akTivoPBoAiag (Knipling, 1970).

AvdkAaon atrd QUAAIKEG ETTIQAVEIEG

O1 avakAQOoTIKEG 1IB1I0TNTEG TWV EEXWPIOTWV QUAAWV gival TTpo@avwg n BAacn yia Tnv
Karavonon g avakAaong ato pia TTpayuaTtik QUAANIKA €TTIQAvEIA. YTTAPXOUV OUWG
TG00 TTOOOTIKEG OO0 KAl TTOIOTIKEG BIOPOPESG OTA PACHATA TTou AapBdavovTal aTrd TIg

OU0 QUTEG TTEPITITWOEIG. 2€ TTOOOOTIAIa BAon N avakAaon atmmd pia QUAAIKA ETTIQAvEIX
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€ival onUAvTIKA PIKPOTEPN atTd auTh VO QUAANOU e€aiTiag TIG YeVIKOTEPNG AUPBAUVONG
TNG akTIVOBOAIag Adyw SlaKupdvoewy OTNV Yywvid QWTICUOU, OTOV TTPOCAVATONIOUS
Kal TNV KAion Tou @UAAoOU, OTnV TTapoudia OKIAoEwWV Kal TNV avdkAacn armd un-
QUAAIKEG €TTIQAVEIEG TTOU BpicKovTal OTO UTTORABPO (TT.X. TO £5APOG).

H avdkAaon oto opatd Kal To UTTEPUBPO atrd pia axedOv auvexr Kal TTUKVA QUAAIKA
em@avela utropei va gival oto emimedo Tou 3-5% kalr 35% avrtioToixa evw ol
QVTIOTOIXEG TIMEG yIa Eva @UAAO gival Trepitrou 10 kal 50%. H pikpdtepn peiwon otnv
uTTEPUBPN TTEPIOXN OQEIAETAI OTOV PUBUICTIKG TTaPAyoVTa ThG UTTEPUBPNG avAaKAaoNG
(compensating factor). NMoAAj atrd Tnv TTpooTTiTTTouca UTTEPUBPN akTIvOBoAia TTepvd
atrd Ta TTAVW QUAAA, avakAATal atmd Ta TTOPAKATW OTPWHATA KOl TTEPVWVTAG TTAAI
amd Ta TTAVW QUAAG evioxUel TNV OUVOAIKA avdkAacon Tng QUAAIKAG €TTIQAVEING
(Eikova 15).

H oxéon petagl Tou @ACUOTOS avAKAQONG Kal TOU TTEPIEXOUEVOU TOU QUAAOU O€ vePD
MEAETABNKE yia TTOAG QUTIKA €idn Kal N €peuva EVTOTTIOTNKE KATA KUPIO AOyO OThv
TTEPIOXN TOU KovTIVOU uttépuBpou (Gausman k.a., 1971; Danson k.a., 1992; Danson
& Aldakheel, 2000). H avakAaon ota 1400 kai 1900 nm £8€i1Ee va avTaTTOKPIVETAI
dueca oTnv TTooOTNTA VEPOU TTOU TTEPIEXETAI OTOUG QUTIKOUG I0ToUG (Penuelas k.a.,
1997; Ceccato k.a., 2001). O1 Graeff & Claupein (2007) ¢dci€av OTI N avakAaon oTa
MAKN KOpatog 5107g9, 540750, 4901300 and 5401300 NM PTTOPEI €TTIONG VA ATTOTEAECEI
éva O¢ikTn TNG UdATIKAG KATAOTAONG TOU QUTOU (OI TIHEG avapépovTal OTO OUVOUACUO
Twv OUO OIaQOPETIKWY QIATpWY avakAaong TIoU  XpnoiyoTroinénkav o€  KAbe
mepiTTwon). ATé Tnv AAAN Ouwg, N avakhaon oTo UTTEPUBPO eTTNPEAlETAI ONUAVTIKA
Qo TNV HOP®NH TOU QUTOU, TNV TTUKVOTNTA @QUTEUONG KAl T HopP®r] Tou @QUAAOU,

TapdyovTeg TTou auEdvouv Tnv apeBaidtnta TG KaBe ekTipnong (Elachi, 1987).
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Eikéva 15 Eikéveg amd aiodntipa RGB-opatd (apioTepd) Kol OTO KOVTIVO UTTEPpUBpPO-
800nm (&€&1d) yia éva @UAAo TAdTavou (Platanus acerifolia) To otroio éxe1 Toro0eTnOei
TAVW atrd éva JIKPOTEPO QUAAO (TTdvw ogipd) Kai yia dixpwHo @UAAo Kicoou (Hedera

helix L.) (kdTtw ogipd) (Lenk k.a. 2007)

OewpnTIKEG TTPOCEYYIOEIG €xouv Oeitel OTI N @aouaTikr avakAaon Kal JeTadoon Hiag
QUAAIKAG emTipdveiag gival cuvapTtnon (Eikova 16):

®  TNG OUVOAIKAG QUAAIKNG ETTIPAVEIAG,

= gvOG ouvTeAeOTA ammoppdPnong,

= gvOG ouvTeAEOTAG BIAXUONG Kal

= TnG avakAaong Tou uttéRabpou.
O1 ouvTeAeoTéG OXEeTICOVTAI PE TN YEWMETPIA TNG ETTIPAVEIOG KAl TIG OTITIKEG 1810TNTEG
TOU QUAAOU.
H Baoikn apxn yia TNV avayvwpion cuvonKwy KaTatrovnong Miag KaAAIEpyEIag HEow
aiobntpwy PETPNONG TNG avdakAaong o@eiAeTal Kupiwg Oyl oTa avakAAoTIKA
XOAPOAKTNPIOTIKA TwV QUAAWV aAAG OTn pegiwon TNG OUVOAIKNG QUAANIKAG ETTIQAVEIAG
TToU ekTiBeTal oTov aiodntpa (Knipling, 1970). Auth n aAAayn UTTOopEi va o@eieTal o€
MEiwon TNG QUAAIKNAG eTiQAveiag A/kal aAAayry oTov TTpocavaTtoAiIopd — KAion g
EMQAVEING. Z€ QUTEG TIG TTEPITITWOEIG N AVAKAACN OTO UTTEPUBPO TEIVEI VO PEILVETAI
OXETIKA €VTOVOTEPA O€ OXEon ME TNV avakAaon oTto opatd Adyw ueiwong otnv
uttépuBpn evioxuon (Ta @UAAa gival oxeTikad didpava oto utrépubpo (Eikéva 15) pe

atmmoTéAeopa TTOANG €TTAAANAQ QUAAIKG €TTITTEOQ VO OUVEICQPEPOUV OTNV GUVOAIKN
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avakAaon oTto uttépubpo Kal Adyw augnong ng €kBeong Tou TTEPIBAAAOVTOG (TT.X.

£0APouG) TTou KpUBovTav atrd Ta GUAAQ).

Eikéva 16 ®dopa avdkAaong amrd QUTIKEG ETTIPAVEIEG SINPOPETIKOU TUTTOU KABWG Kal

a1ré @UAAa utré pdpavon (Smith, 2001a)

AVAKAQOTIKOTNTO KOl USATIKF KATAOTOON QUAAOU Kal QUAAIKAG
EMIQAVEING

H udartikr) katammévnon cival évag amd Toug Mo KOIVOUG TTEPIOPIOTIKOUG TTAPAYOVTEG
NG avaTTUENG KAl TNG TTapaywyrng 1600 o€ auto@ur] 600 Kal KaAAiEpyouueva QuTa
(Boyer, 1982; Howell kai Musick, 1984). ‘'ETol n avaTTTuén TEXVIKWV PE OKOTTO TNV 000
TO duvaTéOV aKPIBECTEPN EKTIUNOTN TWV CUPTITWHATWY UBATIKAG KATATIOVNONG O€¢ £va
QUTIKO TTANBUCHO XPENOIYOTIOIWVTAG METPACEIS QACHATIKAG avakAaong eival évag
ONMAVTIKOG EPEUVNTIKOG OTOXOG TNG TNAETTIOKOTTIONG (Kanamasu k.a., 1985; Jackson,
1986; Cohen, 1991).

H udaTtiki katdoTtaon Tou QuToU oUVABWG ekppadeTal Ye pia oeipd deikTwy (Mivakag
1) pe MO XaPOKTNPIOTIKOUG TO OXETIKO Trepiexouevo oe vepd (RWC), 1o udarikd
OUVaUIKO 1} opiopévoug TTapdayovTeg Tou (W, Trieon oTrapyng, OOPWTIKO SUVAUIKO), TN
diatrvor] Kai 10 puBpd ewTtoouvBeons. O1 eKPPACEIS aUTEG TTAPEXOUV PECA YIa TNV
agloAdynon Twv OedoPEVWV 0 OPOUG TOOO OXETIKAG TTOCOTNTAG VEPOU OTA PUTA OCO
Kal gvepyelakoU 1ooluyiou (Pendelas k.a., 1994). H pétpnon Twv OEIKTWV AUTWV

aQOPA ATTOKAEIOTIKA PHEPOVWHEVA QUAAQ i BAaoTOUG. AKOUN Kal GV XpNOIYOTTOINOEi
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TTARBOG TETOIWYV ONUEIAKWY HPETPACEWY, N avaywyr o€ OUVOAIKA QUTA i QUTIKOUG
TANBuopoUg TTapouciddel TTpopAfuata (Meyer k.a., 1985), kal yia 10 Adyo autd ol
OXETIKEG MEAETEG yIA TOV €VTOTTIONS TNG UBATIKAG KATAOTACNG TWV QUTWV aQOopoUuvV
MIKPEG XWPIKES KAiMakeg (Jarvis kal McNaughton, 1985). O T1replopioog auTtdg
odnynoe oOTnv avdaykn £peuvag yia avdatrTugn Hn KOTAOTPETTTIKWY, YPAYOPWYV Kal
QTTOTEAEOPATIKWY  PEBOOdWV  yia TNV  agloAdynon TnNG QUOIOAOYIKAG  UBATIKAG
KataoTaong piag oAdkAnpng kaAAiépyeiag (Penlielas k.a., 1993).

H kataypa®ry Tng BepuIKAG aKTIVOBOAIOG TTOU eKTTEUTTETAI ATTO Mia KOAMIEpyElD —
(putoKGAUYWN) HTTOEEI va EeTTepAoEl TTOAAG aTtd Ta TTpoava@epBEvTa TTPORAAHATA
(Pendelas k.a., 1992). Oco 10 vepd TTEPIOPICETAI OTOUG QUTIKOUG I0TOUG, N SIaTTVON
MEIWVETAI Kal n Bepuokpacia QUAAWY au&dvetal TTdvw atmd Tn Bepuokpacia agpa
AOYWw TnG akTivoBoAiag Tou atroppo@dtal atmd Ta QUAAA. ‘ETol n utrépuBpn
BepuopéTpnon UTTOPEl va XPNoIKMOTToINBE yia TNV eKTiNoN TNG udaTiKhG KaTdoTaong
(Jackson k.a., 1981). AAG uttdpyouv kal GAAoI TPOTTOI EKTIMNONG TNG UBATIKAG
KATdoTaong Tou QuToU atrd atréoTtacn. H idia n peiwon Tou TTepIEXOUEVOU OE vEPO
KaBwg Kal QUOIOAOYIKEG avTIOPACEIS TWV QUTWV TTou OXeTiCovtal pe TNV udATIKN
Katatrévnon O6mwg aAlayr TpocavatoAiopoUu (KAion - ouoTpo®r Twv QUAAWV)
QVIKOUV 0¢€ pia Katnyopia avTidpAdoewy e OKOTIO TNV Peiwan Tng £€kBeong oTov HAIo
TToU £Xouv APECO QVTIKTUTTO OTNV METPOUNEVN avakAaon amd dia QUTIKA €m@Aveia
OTO OpaTO KAl TO KOVTIVO-UTTEPUBPO TUAMA TOU QACHOTOG NAEKTPOMAYVNTIKAG
akTivoBoAiag (Sellers, 1985; Moran k.a. 1989; Penilelas k.a., 1992; Ceccato k.a.,
2001; Jones kai Schofield, 2008). Zupg@wva e Toug Cure K.a. (1989) kar Moran K.a.
(1989), Ta TpwTa onuadia udaTIKAG KATATTOVNONG TTOU JTTOPEI va Kataypa@ouv atrd
aloOntpeg avakAaong Oev oxetiCovial 1000 oTnv aAAayfl oTa avakAaoTIKG
XOPAKTNPIOTIKA Twv aveCdptnTwyv @QUAAwWvV aAAG oTnv  deiwon TG QUAAIKAG
EMQPAVEIQG TIOU €KTIBETAl OToug aioBNTpPeS. Ta EOWTEPIKA Kal  EEWTEPIKA
OUNTITWHATA TNG UudATIKAG KATOTTOVNONG Ola@Eépouv METAEU Twv €10Wv aAAG pia
eTidpaon OciXvel va gival Koivr) o€ OAa Ta €idn: N avakAaon Tou QUAAOU aAAAlEl —lE
OIGPOPOUG TPOTTOUG Kal OIAPOPEG OXECEIG- OTAV AVATITUCOETAlI UOATIKO EAAEIMUC
(Knipling, 1970; Sellers, 1985). Otmrwcg £xel AON ava@epBEei TPEIC PACUATIKEG TTEPIOXES
gival 1010iTEPa  XPNOIMEG YIa TOV €VTOTNIOMO TnG UOQTIKAG KATATTOVNONG O€
KOAAIEPYEIEG. 2TO opaTd (OTNV TTEPIOXT Twv 500-600nmM), oTO KOVTIVO UTTEPUBPO (NIR:
0,7-1,3um) kai oto péoo umépubpo (MIR: 1,3-3,0um). [Meploxég atroppOPnong
(ANiyoTEPO 10XUPEG) £x0UV evTommiaTei oTa 760, 960, 1450, 1940 kai 2950 nm.

2mv BiBAoypagia avagépetal €va TTAABOG amrd TTPpooTTabeie ouvdeong TnG
avakAaong pe tnv udaTikh katarrévnon. H avdkAaon oT1o uttépuBpo QUAAwWV TTou

agudatwvovTtal Bpédnke GANeg @opég va augavetal  (Knipling, 1970; Gaussman,
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1974; Jones kai Schofield, 2008), dAAeg va peiwveTal (Jackson kai Ezra, 1985) kai
GAAeG va pnv TTapouciddel onuavTikég dilagopég (Labovitz k.a. 1984), avdioya pe 10
€id0og ToUu QUTOU Kal To €id0OG TNG KATATTOVNONG (a0B€veleg, TTPOOROAEG aTTd évTouq,
TPOYOTTEViEG, UBATIKA KATATTOVNON, aAATOTNTA KOK). 2Uu@wva e Tov Knipling (1970)
n augnon egnyeital €TTEId TTAPOAO TTOU O ECWTEPIKOG OYKOG TOU PUAAOU HEIWVETAI Ol
agPOPOPOI XWPOI TTAPAPEVOUV UETAEU TWV TOIXWHATWY KAl PUTTOPEl TO YEyEBOG TwV
ETTIPAVEIWY BIETTAPAGS VA au&dvel KaBWG YEITOVIKA KUTTapa Xwpifovtal Kal To wvtavd
TTEPIEXOMEVO TWV KUTTAPWY CUPPIKVWVETAI KAl OTTOPMOKPUVETAl aTTd TA TOIXWMATA.
AKOUN N O ETTAVATTPOCAVOTONIOHOG TWV KUTTAPIKWY TOIXWHATWY Kal N atmoddkpuvon
TOU veEPOU aTTd TIG ETTIPAVEIEG TWV TOIXWHATWY PECA OTO PIKPOIVWOEG BIKTUO PTTOPET
va augdvel TV IKavotnTd Toug yia didxuon ThG aKTIVOPBOAIag kal €101 va oupBdaiouv
otnv avénon Tng avakhaong atrd 10 QUANo. OTav TTapdyovieg OTTwG AcBEVEIES N
QUOIOAOYIKEG KATATTOVHOEIG —OUNTTEPIAGUBavOUEVNG Kal TNG UBATIKAG KATATTOVNONG-
eTNPedlouv Aueoa TIG AvOKAAOTIKEG 1IO1IOTNTEG TWV QUAAWYV, OI TTEPICOOTEPO EUPAVEIG
apxIkEG aAAayég ouvnBwg oupBaivouv oTnv OpaTh TTEPIOXT TOU GACHATOG TTAPA OTNV
uttépuBpn Adyw TNG euaioBnoiag TNG XAWPOPUAANG OTIC QUOIONOYIKEG OIOTAPAXEG.
KaBwg n XAwpPo@UAAN ek@UAICeTal Kal aTTOpPOoPa AIyOTEPO ATTOTEAEGUATIKA TO QWG N
avakAaon oTto opatd aufavetal. Ztnv Eikéva 17 (Knipling, 1970) mrapouaciddetal n
avakAaon atd dUo QUAAG pacoAioU, pe SIaQOPETIKN uypacia (TTARpwS evudaTwuévo
-100% uypaoia kar oxedov apudatwpévo 10% uypaoia). H diagopd eival peydAn
otnVv Teploxn Tou uttépuBpou (>1300vu) Adyw TnNG PEiwaNng TnG amoppdPnong TTou
TTpoKaAciTal atrd TNV €AAEIPn vepoU OTO a@udaTwHEVO QUAAO. Evdiagépov Spwg

TTapouciddel Kai n diagopd oTig TTEpIoxég Twv 500 kar 800nm.

Eikova 17 H emidpaon tng aguddrwong Tou @UAAouU oTnv avdkAaon amd @UAAa

@acoAiol (100% - TARpwg evudatwuévo @UAA0) (Knipling, 1970)

Zuppwva pe Tov Sellers (1985), n Aeimroupyik oxéon NG @wTooUVOEONG HE TNV

avTioTaon QUTIKAG ETTIPAVEIQG OTNV Kivnon Tou vepou (re) Kal KAT& CUVETTEIQ UE TOV
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puBud diatrvong (Eikéva 18) emitpémrel T utrdBeon 6T TTOAUQACUATIKA Oedopéva
avakAaong Ba ptropolcav va XPENOoIYoTToinBoUlv yia TNV €KTiNNon Tng uddaTikAg
KATAOTOONG TWV QUTWYV. X& KABE TTEPITITWON OUWG O CUYYPAQEASG CNUEIVEL OTI
onPavTIK& TTPoBAARuaTa PTTopei va TTPokAnBouv atmd Toug BopURouUg TwV PETPAOEWV

(avakAaon Aoyw avBéwv, OKIAoEWY, A0BEVEIWV KOK).
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Eikéva 18 Zxéon peTal wTtoouvOeong Kal avriotaong otn diamrvon yia KaAAiépyegia
apapociTou (Sellers, 1985)

Emeid) n nAiok akTivoBoAia peTaBAAAETal PE TO XPOVO Kal TIC ATHMOOQAIPIKES
OUVBNKeg, N avakAaon o€ éva YAKOG KUPATOG gival XpoIhn MOVO yia TOV EVTOTTIOHUO
TTEPIOXWV TOU QACHATOG TTOU OXETICovTal Pe Tnv udartikh KatdoTtaon kai oxl yia To
XOPAKTNPIONO piag @uTtikng emmi@aveiag (Hatfield k.a., 1985). To mpoBAnua autd
MTTOPEl va EetTepacTei Pe To ouvouaoud dedopévwy aTrd dUO 1 TTEPICTOTEPO MNKN
KUJaTOG oxnuaTiCovIag Ye Tov TPOTTO auTd QUTIKOUG QOOUATIKOUG O€ikTeg (Jackson
kal Huete, 1991; Sarlikioti k.a., 2010 ka1 2011).

ZUupwva pe Toug Thenkabail k.a. (2000) n avdkAaon oTnv TTEPIOX] TOU PACHATOG
peTagu 300 kar 1050nm  Trapéxel onuavTikoug O€iKTEG yia TNV KATaypaon
PUOIOAOYIKWV IDIOTATWY TWV QUTWYV KAl KUPIWG Tou BEiKTN QUAAIKAG ETTIQAVEIAG, TOU
TT0O000TOU KGAUWNG Tou £dA@ouUg, TNG Blopdlag Kal Tou vwTToU Kal Enpou Bdapoug. Ol
Zalaluk kai Sri Ranjan (2007 and 2008) katnyopiotroincav TIG BACIKEG MOPPES
QPACUATIKWY OEIKTWV TTOU XPNOIYOTTOIoUVTAl Kal YyIa TNV €KTiuNon TG uddaTiKAG

Karatrévnong:
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= ol ammAoi Adyol (simple ratio - SR) €ival To TTNAiKo TG avAdkAaong o€ dUO PAKN
KUpaTog,

= ol Kavovikotroinuéveg dlagopég (normalized difference vegetation indices
NDVI) utroAoyiCovTal diaipwvTtag TNV diagopd otnv avdkAaon o€ dU0 Wrkn

KUJATOG YE TO ABPOICHA QUTWV.

R###nm R###nm o R$$$nm

R$$$nm R###nm + R$$$nm

ESiowon 11 Baoikég HOPPES PUOUATIKWYV PUTIKWV SEIKTWV

O Sellers (1985) mmapoucidlel evdeiteig 0TI 0 Simple Ratio (SR = NIR / RED n VIS
otrou NIR, RED kai VIS gival n avdkAaon oTo KovTivo UTTépuBpo, 6TO KOKKIVO KAl OTO
opaTd TUAMO TOU QACWOTOG) Ba PTTOPOUCE va dWaEl TTANPOYOPIa OXETIKA HE TNV
olatrvor]. Ze udaTika Katatmmovnuévn KaAAiEpyeia undIKAg TTapatnpenidnke peiwon NG
avakAaong 1600 o010 opatd KOKKIVO (IR) 600 Kkai oT1o KovTivéd utrépuBpo (NIR) (Moran
K.a., 1989). O1 Cure k.a. (1989) cuoxémioav Tnv Oepuokpacia aépa péoa OTO
QUAAwua, Tn diagopd Bepuokpaciag UANoU-aépa Kal TN Beppokpaaia UAAOU e TNV
avakAaon oTo opatd KOKKIVo (red, 620nm), oto kovTivé uttépuBpo (NIR, 850nm) kai
ue 10 Aoyo autwv (NIR/Red) kai Bprkav uywnAous cuvteAeoTég ouoxétiong (R
METOEU TwV QACHATIKWY WETPACEWV Kal TNG Beppokpaciag QUANOU (UECEG TIHEG
avAKAQONG O€ OX£0N WE HEOEG TIUEG BEpUOKPaTiag TO HECNUEPI OTAV EiXE avaTTTUXBEi
TTARPWG UBATIKA KaTatrévnon (e¢aipoloav nUEPES TTou ATAvV KovTa otnv dpdeuon)). H
METaXEipION TTOU PPICKOTAV UTTO €VTOVOTEPN USATIKF KOTATIOVNON E€iXE YEVIKA
MEYOAUTEPN avAKAaOn OTOo opatd KOKKIVO (620nm) kal HIKPOTEPN OTO KOVTIVO
uttépuBpo (850nm) e axéon Pe auTh TTou apdeudTav TTARPWGS. AKOUN KatéAngav ot
TO PEyeBOG Tou QuUTOU €xel peydAn emmidpacn otnv avdakAaon améd autd. O Carter
(1991) katéAnEe om To RWC cuoxetiCovrav éviova pe Tnv avAkAaon oTnv TrePIOXN
TOU @AouaTog yupw amd ta 480nm. O1 Riggs k.a. (1991) yeAétnoav v duvatdtnTa
xpnong Ttng avdkhaong orto NIR (1000-1300nm) vyia €VvIOTIONO  UBATIKAG
Karatrévnong o Kwvo@opa. Bprikav 6T dia@opoTroincn oTnv avakAdorn UTTapxEl
MOvVo OTav uTtdpXel TTOAU €vtovn udaTIKr Katatrévnon, 6T n dlagopoTToinan autr) dgv
aQopPAa TN HOPYPN TNG KAPTTUANG avakAaong aAAd 1o p€yeBOg TnNG kal KatéAn&av aTo

0TI N u€B0BOG auTth Bev UTTOPET va €XEI TTIPAKTIKA EQAPUOYH.
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O1 Hunt kai Rock (1989) a&ioAéynoav tn xprion tou MSI (Moisture Stress Index,
R1600/R820) ot oxéon pe tTnv MeTafoAr Tou RWC (Relative Water Content) kai
katéAnéav oto 61 N eAdxioTn aAAayr) Tou RWC T1Tou putropouce va avixveuBei atmmd Tov
MSI gival Tng T&&NS Tou 50%, yeyovog TTou Tov KABIOTA TTPAKTIKA PN XPROCIUO.
Eutrvedpevor ammo TiIg TpooTrdBeieg Tou Jones (1999), or Ben-Asher k.a. (1992),
epdpuocav uttépuBpn BOepuopetpia (infrared thermometry IRT) pe okomd Tnv
ekTiynon TG ET kai Tov uttoAoyiopd tou CWSI kal evidmmoav atrodeKTr) CUOXETION
pMeTagu CSWI kai ET kaBwg kal petagu CWSI kail g, (leaf water potential). To
oupTtTépacpud Toug ATav 0TI 0 ouvduaoudg IRT, CWSI kai ET yia tn diaxeipion &ev
MTTOPOUV VO QUEAOOUV TNV ATTOTEAEOHATIKOTNTA O€ APOEUCT JEYAANG OUXVOTNTAG.

O1 Penielas k.a. Trapouciooav 1o 1993 tov WBI (Water Band Index) = R970/R902
(Ta 970 emAéxOnkav emmeIdf BpiokovTav oTnv TTEPIOXN aTToppdPnong atrd 10 vePO,
evw 10 900 W¢ TIMA ava@opds) Kal TouG dyirmin KOl Adnirmin (O TTPWTOG €ival TO
eNdxIoTo TNG TTPWTNG Trapaywyou otnv Trepiox) NIR kal o deUTEPOG TO WAKOG
KUMATOG TTOU QVTIOTOIXEI 0€ auTO TO €AdxIoTo). Ta TreipduaTta Toug agopoucav
CépuTrepa, TITTEPIA KAl @ACOAId. ZTnV (épPTTEPa n avdakAaon oTnv Treploxh Twv 950-
970nm peiwvovTav KaBwg augdvoviav n udaTikp Katamévnon Kal o O&ikTng
akoAouBouoe Tnv alAayn autr] aAAd n €vdeiEn Atav 1IoXuph POvo otav n udaTiKA
katatrévnon Atav Adn €vrovn. O 8eikTNG dnirmin KOl AKOUN TTEPICCOTEPO O AdNiRmin
gixav €tmiong dueaon atmrékpion otnv PeTaBoAnl NG udaTikng katdoTtaong. H péyiotn
ammokpion divovtav atrd QUTA TToU £xavav £viova TNV €AACTIKOTNTA TwV KUTTAPIKWY
MepBpavwv Adyw udaTikAG Katatmévnong. Znueiwoav &¢ OTI o1 OEIKTEG AUTOI PTTOPEI
va gival xpAoigol otav dev UTTAPXOUV ONMAVTIKEG aAAayEG OTO O€ikTn QUAAIKAG
ETIPAVEIAG Kal Ta QUTA KAAUTITOUV TTARPWG TO £00(POG.

2uveyxiCovrav Tnv TTpocTidBeia agloAdynong @acuatikwy OeIKTwy ol Penlielas k.a.
(1994) ueAétnoav Tnv emidpacn TNG UBATIKAG KATACTAONG OTNV avAKAACTIKOTATA
QUAAwV nAioTpoTriwy Kkal Bprkav 611 o1 deikteg PRI (Physiological Reflectance Index)
= (Rsso — Rs30) / (Rsso + Rsazo) Kat NDVI = (Rgso — Rego) / (Reso + Reso) MEIWVOVTAI UTTO
ouveOnkeg udaTikng katamovnong. KatéAnfav om o PRI @aivetalr va €xel peydAn
OUCXETION ME TNV UBATIKA KatdoTaon Tou @UAAou. ‘Eva akdun onuavTiko eupnua ntav
OTI EVW Ol TTEPICTOTEPEG £WG TOTE PEAETEC aopouoav PeYAAa XPOVIKA dlaoThAuaTta

(a1ré nuépa Kal TTAvw), TO XPOVIKO EUPOG OTNV CUYKEKPIPEVN Epyaaia ATav 2 WPEG.
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Eikéva 19 Evromopog udartikig karamovnong pe xpron tou PRI (-0.09 emapkwg
apdeudpeva @utd, 0.09 @utd utré UdATIKA Kartatrévnon). To sPRI: gival o EKTIHWUEVOG
PRI yia pn-Katammovnuéva @uTd Omwg  umroAoyideTal MECW  PABNUATIKWYV

TTPOCOoUoIWNATWY (Zarco-Tejada et al., 2008)

O1 Zeiger k.a. (2002) eviémoav 6T 0 XAWPOTTAACTEG TWV KATAPPAKTIKWY KUTTAPWV
TWV oToMaTiWY dlgyEipovTal KUPiwG aTTd TNV GKTIVOBOAIQ GTnV TTEPIOXA TOU UTTAE, HE
TO PéyeBOG TOU avoiyMATOG Twv OTOPATIWY va gival avaAoyo TnNg €viaong Tng
akTIvoBoAiag TTou TTpooTriTel oTa QUAAa. O1 Thenot k.a. (2002) agioAdynoav éva
OeikTn pe pop@r) TTapodpoia he auth Tou PRI O &eiktng Toug uttoAoyioviav ammod Tn
oxéon (R531- R570) / (R531+R570) petpwvtag avdkAacn amd @UAAa oe duo
olapopeTikd @uTtd (Chenopodium quinoa (Willd.) kai Arbutus unedo (L.)) kai
OUOXETICOVTAG TIG JETPAOEIS ME TO UBATIKO duvapikd Tou @UAAou. O BeikTng Bpédnke
va auédveTal Je TNV auénon TG udaTIKrG KATaTTOvnoNng Kal TO CUPTIEpacua ATav Ot
MTTOpEl va xpnaoigoTroindei utrd TTEPIOPICHOUG YIa TNV €KTIUNGN TNG UdATIKAG
KATaoTooNG Twv QUTWV (0 TTOAU €viovn UBATIKA KOTATTOVNON TTApeRBOAEC TTOU
ogeilovTal oTnVv Papavon—OouIkr WETABOAR Tou QUANOU odnyolv ot alayég atnv
avakAaon Kkai €101 UTTopEi va xpnoipoTroindei pévo utrd PETpia udaTikh Katatrdévnon).
O1 Schlemmer k.a. (2005) Bprikav OTI ¢ QUANa KaAapTToKioU (Zea mays L.) 1O
OxeTIKO TrepiEXOuevo o€ vepd (RWC) eixe pia eviovoTtepn avtioTpo@ws avaloyn
oxéon ME TNV avakAagon oTnV TTEPIOXN TOU UTTAE O OXEON ME AUTA OTNV TTEPIOXN TOU

KOKkkIvou. O1 Zarco-Tejada et al. (2008) katéAn&av 611 0 PRI uTropei va atroteAéoel T
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Baon yia v avamrtugn peBodoloyiwy eKTINONG TNG UBATIKAG KATATTOVNONG Of€
Aeimoupyiké etitredo (Eikova 19).

Me tnv agloAdynon tou PRI aoxoAijbnkav kai ol Suarez k.a. (2009, a kai [3)
MEAETWVTAG ME TN XPAON XPOVOOEIpWY Tnv duvatétnta Xpnong Tou wg OEiKTn
EVTOTTIOMOU USATIKAG KATATTOVNONG 0 KAPTTOPOpa SEVOPaA KAl HEYAAEG KAANIEPYEIEG.
2710 010 TTACiOI0 avalATnoav TPOTTOUG €KTIMNONG TOu OEIKTN TTOU QVTIOTOIXEI O€
TAAPWG apdeudpeva QUTA -XPNOILOTIOIWVTAG HOVTEAQ UETAQOPAG €EVEPYEIAG WE
akTIVOPBoAia- pe Bdon TNV pop@poloyia Twv QUAAWY, TO TTEPIEXOUEVO O XAWPOPUAAN
Kal 1o O€iktn @UAIKAG emipaveiag (LAI). Ta atmroteAéopara €0iCav dIOPOPETIKN
ammokpion avdAoya pe TO €id0g TOU QUTOU, aAAG KaTEAngav OTI O¢ KATTOIEG
KaA\iépyeleg o PRI utropei va xpnoipgotroin®ei wg de€iktng évoeigng udarTikng
KataTtrévnong oAU TTpIv yivouv opaTd Ta onuddia autig. To 2010, or Sarlikioti k.q.,
ékavav pia €1 faBog TTapouaiacn Twv GUCIOAOYIKWY PNXAVIOHWY TTOU BIKAIOAOYOUV
TNV MEAETN TOUu PRI wg d¢eikTn eviommopoUu udaTtiKAG KATATTOVNONG Kal KATEANgav —
META ammd TmeipdpaTta TTou OieEnxBnoav péoa o€ BepUOKATTIO- OTI UTTOPEi va
XPNOIYOTTOINBEI AKOUN Kal yIa TOV EVIOTTIONO TTPOWENS UBATIKAG KATATTOVNONG aAAd
oe upnAd eTTiTeda évraong nAiakou wTdg (>700 pmol m™2s™).

O Ceccato k.a. (2001), avagépouv 6T N avakAaon oTto utrépuBbpo (SWIR shortwave
infrared 1400-2500nm) oe ouvduacud pe auth oTto KovTivo uttépuBpo (NIR) utTopei
VO XPNOIYOTToINBEl yia TNV EKTIMNON TNG TTEPIEKTIKOTNTAG TOU QUAAOU o€ vePO.
MdAioTa Bprkayv OT1 Ta prkn KOuatog 1530 kai 1720nm eival Ta TTAov KaTaAANAa yia
10 oKOoTTd autd. Ooo agopd Tn diagopotroinon yupw atméd 1a 500nm oe udaTiKA
Katatrovnuéva @UANa  Tovilouv OTI UTTAPXEl OXEon METAEU XAWPOQUAANG Kai
TTEpIEXOPEVOU O vePO aANG Oev gival €UKOAO va ammopovwdei KaBuwg o TpOTTog
METARBOANG TNG XAWPOQUAANG eEapTdtal atrd TO €idOg TOU QUTOU Kal MTTOPEi va
TIPOKAAEITAI KAl ATTO TPOPOTIEVIEG, A0BEVEIES, TOEIKOTNTEG, OUCTACN TNG ATMOCPAIPAG
KOK. Bprikav akoun o611 o MSI  éxel TTOAU KAl OUGXETION ME TO TTEPIEXOMEVO TOU
QUANOU oe vepd. Evoeiteic o1 atmAoi deikteg avakAaong oTnv utrépubpn TTEPIOXN
MTTOPOUV VA EVTOTTIOOUV BEPUOKPACIAKESG KAl UTTOBAAAOUEVES ATTO TO TTEPIEXOUEVO OE
vePO aAAQYEC GTNV EKTTOUTTH) UTTO OTaBEPO QWTIOUO Kal € auToU va divouv yprAyopEeS
EKTIMAOEIG TNG KATATTOVNONG £X0UV KaTaypa@ei atmd Toug Dobrowski k.a. (2005).

O1 Kacira kai Ling (2001) peAétnoav Tnv duvatdtnTa AVvATITUENG €VOG OUCTANATOG
eAEYXOU TNG KATAOTAONG TWV QUTWV OTTOU Kavévag aiobntrpag dev Ba epxdTav o€
eTaPn Pe Ta QuTA. 'ETO1 €KTOG a1Td OUMPBATIKOUG aIoBNTAPES PETPNONG TTAPAPETPWYV
TOoUu TTEPIBAAAOVTOG XpNOIPoTTOiNoav Kal uTtEpuBpn BepuopeTpia aAAG Kal EIKOVEG
oTnVv TePIoxXr Tou opartou. EkTdg Tou deikTn udATIKNG KATATTOVNONG XPNOIYOTToINcav

ka1 Tov TPCA (Top projected canopy area) yia Tov éAeyxo TnG UBATIKNG KATAOTOONG
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oTn AoyIKr} OTI TO €URAdOV TNG KATOWNG TWV QUTWYV EAATTWVETAI UTTO CUVONKEG
udaTIKAG Katatmévnong (AOyw YoAdpwong, CUCTPOPNG KAl TITWONG QUAAWV). ¢
Ouvéxela Tng épsuvag Toug oTo Tedio autd ol Kacira kail Ling (2002) rpootrddnoav
VQ EVTOTTIOOUV TIUEG TOU O€iKTN TTOU OeiXvouv apyOuevn udaTikh KATaTTdvnon WoTe va
MTTOPOUV va xpnoldotroinBoulv yia 1n dilaxeipion ¢ dpdeuong. Ta Treipduarta
agopoucav KaAAiépyela IutaTievg (New Guinea Impatiens) og €10IKO BGAQUO Kal N
TEXVIKA TOUG PTTOpoUoE va TTPOBAEWEl UdATIKY KATATTOVNON 1-2 NUEPES TTPIV QUTH
yivel avTIAnTITA amé opatd CUPTITWHATA (OPwG autd dev uTTopei va eAéyéel €va
oloTnUa TTou avapéveral va apdelel 5-10 @opég TNV nuépa OTTWG YiveTal TT.X. oThV
udpoTtrovia oe Meooyelakd KAiPa TO KAAOKaipl).

Ta TeAeutaia xpoévia n epeuvnTikl OpaACTNEIOTNTA OXETIKA ME Tn OuvatoTnTa
EQAPUOYNG BEIKTWY avakAaong Trapauével éviovn. Mia oxetikd mpdoaTtn epyacia
(Inoue and Penuelas, 2006) oxeTiké pe TNV KATAAANASGTNTA 1) OXI Tou PRI w¢ deiktn
UBATIKAG KATAOTAONG TWV QUTWYV, Tovilel 6Tl N euaicBnaoia Tou PRI 01O TTEPIEXOPEVO
Tou €8AQouUg ot vepd Oev PpioKeTal O TTPOKTIKA agiotTroijoiua eTmimeda otav n
uypacia tou €dagoug eival peyaAutepn amo 20-25 % (viv). Oi Eitela k.a. (2006)
onuoaicucav agloAdynon QaoPaTIKWV OEIKTWY 0€ TTITTEOO QUAAO Kal QUTOKAAUWNG
yIo eVTOTTIONO UBATIKAG KaTatmmovnong AsUkag. AfloAoyABnke pia oeipd atrd OeikTeg
oTTwg ™ MDWI (Maximum Difference Water Index), o Normalized Differential Water
Index (NDWI), o Red Edge Inflection Point (REIP), kai o Water Index (WI). Ta
atroTeAégPaTa OTI 01 BEIKTEG AUTOI dev ATTOTEAOUV BIWCIKN ETTIAOYT VIO TOV EVIOTTIONO
XaunAwv n péowv emmedwv udatikAg kartamrévnong. Oi El-Shikha k.a. (2007)
TTpooTTddnoav va diaxwpeicouv Ta CAUATA TTOU TTPOEPXOVTaV aTTd KaTtatrévnon Adyw
ENepng 0datog kai N. ZTn PeAETN TTou agopouce KAAAIEpyEIa UTTPOKOAOU OTOV
aypo, XPNOIYOTTOINBNKE ETTIVEIO KATAYPAPIKO QAVAKAAONG OE GCUYKEKPIMEVA HAKN
KUpatog 550, 670, 720kar 790nm kabwg Kal BepuIkAS uttépuBpng akTivopBoAiag. Ol
oeikteg RVI, NDVI, NDNG d¢ev ptropoucav va Eexwpioouv Ta dU0 €idn Katatrévnong
evw o 0¢eiktng WDI €8ive TTAnpo@opieg yia Tnv udarTikh KartaoTaon ave¢dptnTa atmod Ta
etmmireda N. O1 Antunez k.a. (2008) eviétmioav cuoxETion TNG avakAaong o€ diagopa
MAKN KOPaTOoG (OAAG Kupiwg oTnv TrEPIOXN Tou opaTtou, 490-700nm) pe 1o udaTIKO
ouvapikd Twv PBAacTwv oe O&vdpa kepaaids (Prunus avium L.). H etaipeia
KOTAOKEUNG  a10ONTpwV  QACUOTIKAG  Kataypaprs CropScan  (TTPOCWTTIKA
eTMIKoIVWVia, 2008) evioTTioe OTI OTNV TTEPIOXT METAEU KITPIVOU Kal KOKKIVOU (TTEPITTOU
560 - 710 nm) n avakAaon Teivel va aufdvetar kKaBwg aufdvetar n  udATIKN
Katatmrovnon (UAAIOTa 0 OPOUG XPWHATOG Ta GUAAD TTAipVOUV KAPE aTTOXPWON) EVW
OTn TIEPIOXN TOU KOVTIVOU UuTTépuBpou (TTEpiTTou Aiyo Tmavw amd 1ta 760 nm) n

avakAaon Teivel va eAatTwveTal KaBwg augdvetal n udatiki katamovnon. O1 Seelig
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K.a. (2009), a&iohéynoav Tov Ociktn NIRLWI (Near Infrared Leaf Water Index,
R1300/R1450) oe @utd pe OIOQOPETIKN IKAVOTNTA OCUWTIKAG pUBUIONG (UTTICEAI,
QaooAl kal faxapdTteutAo). Bprikav Ot 0 deikTng akoAouBei Tnv dloKUpavon Tou
OXETIKOU TTEpIEXOpévou o€ vepd (RWC) Kal JANIOTA PE YPAUMIKA OXEon 600 agopd TO
MTTICEN KAl TO @ACOAI Ta Ta {axapdTeuTtAa n oxéon dev gival YPAPMIKA EVW UTTAPXEI
kKal dlagopd @dong otnv atmékpion. O1 Koksal k.a. (2011) peAétnoav €1miong
CaxapOTeuTAa UE @OpPNTO PABIOPETPO Kal Bprkav OTI uttd udaTikr Katatrévnon, ol
TIMEG TNG avAkAaong oTnv TepIoxr atmod 650 éwg 720nm au&dvouv Kal atmd 720 £wg
1100nm peiwvovTal 0 OXECON ME ETTAPKWG apdeudueveg PeTaxelpioelg. Akéun n
avakAaon oTig TTEPIoXESG 650-720nm kai 720-1100nm £xel TTEPICOOTEPO KOVTIVEG TIMEG
METOEU TOUG O€ PETAXEIPIOEIG UTTO UBATIKN KATATTOVNON.

2710 TTAQiOI0 TNG epyaciag auTig, 1I01IAITEPO EVOIOPEPOV EXEI N EQAPHOYI KAl MEAETN
MEBOSWY TNAETTIOKOTTIONG PE OKOTTO TOV EVIOTTIONO PNKWVY KUPATOG TTOU PTTopolcav
VO XPNOIMOTTOINBoUV yIa TOV EVTOTTIOUO UBATIKAG KATATTOVNONG 0 KAAIEPYEIEG UTTO
KadAuywn. O1 Prenger k.a. (2004 kai 2005) avémTugav kal agloAdynocav ouoTruata
eAéyxou Gpdeuang TTou PETAEU TwV GAAwV XpnaiyoTroioloav Kal BEpUIKA aTTEIKOVION
NG KaAAIEpyelag. H emiAoyn BacioTnke oTnv dueon oxEon PETagU TNG BeppoKpaciag
QUANOU KOl TNG OTOWATIKAG aywyiuétnTag Tou  Bewpeital  ApioTog  O&ikTNG
eTTEPYXOPEVNG UBATIKAG Katamovnong. O Granta k.a. (2006) agioAéynocav Ttnv
ouvaToTNTa EKTINNONG TNG UBATIKAG KATATIOVNONG MECW BEPUIKAG ATTEIKOVIONG EVTOG
BepuoknTriou. ZupTtrépavay OTlI UTTAPXEI TTPOOTITIKA TTPAKTIKAG £Qapuoyh TNG neBddou
OpPKEI va ouvodeUETal ATTO [ia OEIpA PETPAOEWY TTAPAUETPWY ToU TTEPIBAAAOVTOG. Ol
Graeff kair Claupein (2007), xpnoldotroinocav TEXVIKEG TNAETIOKOTTIONG €VTOG
BepuoknTriou. O1 PHETPAOEIC yivovTav OE XPOVIKO €UPOG £RBOUADdAC UTTO EAEYXOUEVEG
OUVBNKES QWTICPOU Kal agopoucav WNAKN KopaTtog atd 380 £wg 1300nm. Ta unkn
KUupatog 490, 510, 540, 780, kai 1300 nm BpéOnke va ival va Ta TTIo KATdAAnAa yia
TNV TTEPIYPAPA TNG UBATIKAG KaTaoTaong aveEdptnta amod 1o oTddio avatrTugng.
I01aiTEPO  eVDIOPEPOV €XOUV Ol PACHATIKOI OEIKTEG OTnNV TrEPIoX Tou opartou. H
avakAaon oOTo opaTd MTTOpEi va XpnoigotroinBei wg £voeikn yia v udartikh
katdoTaon Tou guTou (Carter, 1991; Schlemmer k.a. 2005; Wheeler, 2006). Acikteg
mou Bacifovtal oe €ikdveg RGB €xouv xpnoigotroinBei amd 1ToANOUG epeuvnTéG
(Kanemasu 1974; Murase k.a, 1995; Gamon ka1 Surfas 1999; Gitelson k.a. 2002). Oi
Zalaluk kai Sri Ranjan (2007 and 2008) a&ioAdyncav tnv duvatodtnta XprRong Twv
eIKOVwv RGB piag KoIVAG wn@IaKAG @wTOoYPaPIKAG INXavig Twv 5-megapixel yia Tnv
€KTIMNON TOu UBATIKOU OUVOUIKOU TOU QUAAOU (Wiear) KOAAIEPYEIOG TTOTATAG OF
BeppoknTio. ETeidr) mepioocdTeEPN TTANPOPOPIa OXETIKA PE TN OXEON avakAaong Kai

(PUTOKOMIKNG KATAOTOONG UTTOPEI va €§axBei petd atmod emmegepyania Twyv €IKOVWY Kal
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UTTOAOYIOUO OXeTIKWV BeikTwv (Asrar et al. 1984; Jackson and Huete 1991)
Xpnoigotroinoav PovTtéAa veupwvikwy dIKTOwV (Artificial Neural Network - ANN) yia
TV avaAuon Twv €IKOVWV Kal KaTéAngav o€ Wia oeipd atmd BeTIKA atroTeAéopaTa 600

a@opd TNV TTPAKTIKA Xpron €ikévwv RGB yia ekTipnon Tou Wiegs.

XpAon d&IKTwV BePUIKNAG Kal UBATIKAG KATATTOVNONG KAAAIEPYEIWV
yla Tn dlaxEipion Tou HIKPOKAIHOTOG OTO OEPUOKNTTIO

TUTTIKG, OI KAIJATIKOI TTOPAYOVTEG OTO £OWTEPIKO €vOG BepuoknTtriou o€ eTmiredo
"HakpokAipaTog" (6TTwg cival n Bepuokpacia Kal n uypacia Tou aépa, N OUYKEVTPWON
Tou B10geIdiou Tou AvBpaKa KOK) eAEyXOVTAl XPNOIKMOTIOIVTAG HETPAOEIG ATTO £va N
TTEPIOOOTEPA ONMEI TTOU BEWPOUVTAl AVTITIPOCWTTEUTIKA TOU OUVOAIKOU OYKOU TOU
Beppokntriou. Opwg TO "MIKPOKAIiYA" oTnv  TTEPIOX) TNG  KAAMIEPYEIag  TTaidel
KaBopioTIkd poAo yia TIG diadikacieg aviaAlayng evépyelag Kal Haldag PMETagu QuUTWV
Kal aépa TTou Ta TTEPIBAAAEL. To "HIKpOKAINA" eTTnpedleTal X1 JOVO aTTd TIG CUVORKEG
TOU "HOKPOKAINaTOG" aAAG Kal aTtrd T QUGCIOAOYIKA KATAOTACH TWV QUTWV.

2TNV MO €MTUXNMEVN TOUG EK@Pacn ol OeikTeEG BEPUIKAG Kal USATIKN G KATATTOVNONG
TWV KAaANgpyEIwv —TTou AapBdvouv utmown 10 ouvduaoud Twv ouvlnkwv Tou
TEPIBAANOVTOG aAAG Kal TN QUOIOAOYIKA KATAoTaon Twv QUTWV- Ba ptropolcav va
XPNoiJoTtroiNBouv yia Tn yevikdTePn Slaxeipion pnxaviopwyv (6TTwg Ta avoiyuaTa
QEPICPOU A n KoupTiva oOKiaong) Kal Ouokeuwyv (O6TTwg Ta agpdBepua A N
udPOVEPWON) HE OKOTTO TOV EAEYXO TOU KAIUATOG €VTOG TOU BEpOKNTTiOU.

O1 Stanghellini kar Van Meurs (1992) peAétnoav T duvatotnta  eAEyxou
BepuoKkpaciag kKal uypaaoiag evidg Tou BepUOKNTTIoOU JEGW OPICHOU CNMEIWV puBuiIong
eCaTuiocodiativong o€ kaAAiEpyeia TopdTag. ‘Eva amAd povréAo uttoAoyiopoUu Tng
eCaTuiocodiativong (ue Paon Tnv Beppokpacia Kal TNV uypacia Tou agpa TTou
TEPIBAAAEI TNV KON TNG KAANIEPYEIOG KABWG Kal TNV €1I0€PXOMEVN NAIOKA akTIvoBoAia)
QvaoTPEPETAl YIO Tov UTToAoyioud (euywv Beppokpaciag Kal uypaciag Trou
avTIOTOIXOUV OTnv {ntoupevn e€atuioodiaTyvor Kal OTn METPOUMEVN aKTIVOROAIQ.
EmmAéov TTepiopiopoi (TT.X. €AAXIOTOTTIOINGN TWV avaykwv Bépuavong) ouvteAolv
oTtnv €mAoynA Tou {eUyoug TTou Ba eTmAeyei TEAIKGE. Ta amroTeAéoPATA TOUG ATAV ATTAG
evbappuvTikd armrodeikvioviag o1l oe €va BaBud n  xprRon Tou puBuou
€€aTpI00dI0TTVOAG (KOl TTPOPAVWG OTTOI0UdNTTOTE BEIKTN, BEPUIKOU, UBATIKOU KOK, TTOU
OUOXETICETOI PJE TO PUBPO aUTO) yia TN PUBNION BACIKWY TTAPAYOVTWY TOU EVAEPIOU
TePIBAAANovTOG gival duvartr). O Baille (1992) e&etddel TIg duvaTdTNTES AIOTTOINONG TNG
KATaypa@ng Tng UudaTIKrG KATAoTaonG NG KAANEPYEIAG 000 apopd TIG YEVIKOTEPEG

atToQdoelg dlaxeipiong Tou KAIMOTOG €viog Tou Oepuokntriou. OETEl EpWTAPOTA
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OXETIKA ME TO TrolEG Odlepyacieg TIPETTEl va TTapakoAouBouvTal, TIOIEG €ival Ol
KATAAANAEG BEoEIg TwV aI0BNTAPWY OTO TTAQICIO TOU OUVEXOUG UTTOOTPWHA-QUTO-
ATHOC®AIPA KABWG Kal TO TTWG PTTOPOUV va aglotroinBouv ol hueTproels. Eidikd Bapog
oivetal oToug aloOnTApeg uTTéEPUBPNG BepuopeTpiag (infrared thermometry - IRT) ol
oTToi0I TTApoUCialav KAAEG SUVATOTNTEG EQAPUOYNG YIA TOV EAeyXO TOU KAIUATOG.

O Baker (1995) tTapouciddel TIG TEXVIKEG DUOKOAIEG TTou TTapouaialovTal 600 agopd
TV TIPAKTIKN €QAPHOYR TwV HETPAOEWV BepUIKAG Kal udaTikiG Katdotaong Tng
KaANIEpYEIOG e OKOTTO TO OUVOAIKO €AeyXO TOU KAIMATOG OTO €0WTEPIKO TOU
BepuoknTriou. ExTevéoTepn cival n oxeTIKA avaokdtnon Twv Ehret k.a. (2001). Z10
TAQioI0 TNG e€pyaciag auTAg yiveTal ava@opd oTn duvatoTnTa £QAPUOYNS TwV
MEBOSWY TNAETTIOKOTTIONG (TTOU giXav epappooTei AdN Pe eTiTuXia oe ouvBAKeg aypou
ME XpOoVIKN guaiocOnaoia nuepwyv, yia dlaxeipion KAANIEPYEIWV e BAON QUOIOAOYIKOUG
0eikTeG OTTWG 0 OeikTNG QUAAIKNAG £TTIQAveIag) oTo TTEPIBAAAOV TOU BegpuoknTriou.
IS1aitepn Eupacn diveTal 0TV yia pia akdun @opd oTnv uTTépubpn Bep OPETPIA Kal TN
ouvatoTnTa aglommoinong oTo TTAQICIO €vOG CUCTAMATOG €AEyXOU TOU KAIMATOG TOU
BepuoknTriou. TMa Tapddeiyua, 10 EAAEIYUa TTiEONG KopeopoUu (evog PBacikou
Tapdyovta TnG €EATUICOBIATIVONG) TTOU KOTA Tn OuvhAdn TAKTIKN eKTIMATOI HEOW
METPIOEWV BePUOKPACIag Kal uypaciag Tou aépa, MTTOPEi va UTTOAOYIOTEN JE
MeyoAUTEPN akpiBeia oTo TTAQicI0 uTToAoyIopoU TnG €€aTuicodlaTmmvong €dv oTov
uttoAoyioud Tou An@Bei uttéwn n Oeppokpacia koéung. O1 Ehret k.a. (2001)
KataAfjyouv oTo OTI TBAvOTATA N PETPNON TNG CUVOAIKNG wTOOoUVOEGNG TOU QUTOU
£XEl TNV KOAUTEPN SUVAMIKA METAEU TWV KATAYPOAPWY PUCIOAOYIKWY TTAPANETPWY HE
OKOTTO TOV APECO EAEYXO TOU KAIPATOG Twy BepuoknTTiwy. Ze KABe TTePITITWON OPWG N
TIPOKTIK XPAOoN TETOlwv TTpooeyyiocewv Oev @aivoTav dueon. O Seginer (2002)
ouvdlaoe Tnv eiowon Penman-Monteith pe €va koivad XpnoiNOTIOIOUPEVO HOVTEAO
OEPICPOU PeE OKOTTO TNV TPORANWN Tou pubuolu Wigng oTo BEPUOKATIO WG
ouvapTnon TTapapéTpwy Tou TTEPIBAAAOVTOG Kal TNG KaAAIEpyEIag. AT Tn OTIYr TTou
n XPNoINOTNTa €vOG TETOIOU MOVTEAOU eCapTdtal oe MHeyGAo Pabud ammd TOoug
ouvteAeoTéEC Tou poviédou Penman-Monteith yia Tn ouykekpiyévn kdBe @opd
KaAAiépyela, o Seginer TTapriyaye ia o€ipd atmmd oXeTIKOUG GUVTEAEOTEG BaaI{OPEVOC
oe BiBAloypagika dedopéva. H gpyaoia auth katadukveiel EekdBapa TIG OUOKOAIES
eUpEONG QEIOTTIOTWY TIHWV VIO TOUG OUVTEAECTEG TTAPOUCIAOVTAG TNV QPVNTIKN
OUOXETION TTOU UTTAPXEl METAEU TNG akTIVOBOAIGG Kal Tou €AAEiPPaTOg TTiEONG
KopeooU.

210 GpBpo avaokotnong Twv Kacira k.a. (2005) TovieTtal n agia Tng Kataypa@ng Twv
OUVOUIKWY QaTTOKPICEWV TwV @QUTWV Kal TG aflotroinong autwv oTo TTAQicio

MovTéEAwV Slaxeipiong Tou KAipatog oTa BePUOKATTIO. ZTO TTAQICIO auTtd ava@épovTal
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oTn XPNon QAaouaTIKWV METPAOEWY (O0TO opartd, To KovTivd UuTtTépubpo Kal TO
UTTEPUBPO TUAMUA TOU QACHOTOG NAEKTPOUAYVNTIKAG OKTIVOBOAIQG) HE OKOTIO TnVv
ecaywyn TTANPoQopPIiag OXETIKA Pe TNV OTTOKPION TWV QUTWV KAl TTapabétouv pia
oclpd atmmd oxetikoug ocikteg (RVI, DVI, NDVI kok). H utépuBpn Bepuopetpia
£EAKOAOUBET va TTOPOUCIAZETAI OKOUN WG EVOIOPEPOUTA TEXVIKI VIO TOV UTTOAOYIOUO
ocikTwy (SDD, TSD, CWSI koK) TTou ptropouv va gicaxBolv og JovTéAa dlaxeipiong
TOou HIKpokAipaTog. O Blasco k.a. (2007) avémrtu¢av kal agloAdynocav cuoThuarta
eAéyxou TOU KAipaTOG (BeppoKpacia Kal uypacia) OTo ECWTEPIKO TOU BepuoknTTiou
Baoiopéva oe yeveTikoUg aAyépiBuoug TTou Bacifovtal oTnv KaTavaAwaon evépyeiag
Kal vepou.

MapdAho tmou TTOAAOI BEIKTEG BEPUIKNAG Kal UBATIKAG KaTatrovnong (61Twg o CWSI)
£XOUV Yivel yeVIKA atTodekToi w¢ TTOAUTIHA epyaAcia yia Tn diaxeipion Tng dpdeuong
OTO BEPUOKATTIO PE PEYAAEG duvaTOTNTEG VA €I0aXB0UV KAl 0€ EUTTOPIKA CUOTAUATO
olaxeipiong mapapétpwy TepIBadAovTog (Prenger k.a., 2005; Ben Asher k.a., 2008),
N MOvVN E€UTTOPIK XPAHON OXETIKOU OeikTn onuepa, eival n €vdeign Tou uttépuBpou
Bepuduetpou. Ta Oepuduetpa autd atroteAouv Ndn Bacikd eComAioud oTa
TEPIOCOTEPA DEPUOKNATTIO e OKOTTO TNV WETPNON TNG BEPUOKPOTIOg TWV QUTWY Kal
TWV UTTOOTPWHATWY HPE OKOTTO TNV ARWN aTTOQACEWY OXETIKA HE TO XEIPIOUO Twv
OuUoTNUATWY B€puavong aépa Kal UTTOOTPWHOTOG QVTIOTOIXA. ZXETIKO EUTTOPIKO
ouoTnua atoteAei To SmartCrop (SmartField, 2011, Eikéva 20). H texvoAoyia Tou
BaociCetar otnv Tatévia BIOTIC (Biologically Identified Optimal Temperature
Interactive Console). 2mv oucia xpnolgotolei éva umépuBpo  aioOnThpa
Bepuokpaciag yia va PETPA Tn Beppokpacia @UAAOU kal va avTIAaupaverar tnv
udaTIKf KaTammovnon o€ ouvduacoud e Tn Bepupokpacia Tou aépa. To ouoTnua
ouvduadeTal Kal Pe aiobnTipPeg €BAQIKNG Uypaciag Kal alioBntipeg avatTugng Tou

QUTOU WOTE VA €XEI MIA OUVOAIKN €IKOVA TOU oUVEXOUG £60POG-PUTO-0EPAG.
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Eikéva 20 To cvotnua SmartCrop (Smartfield, 2011)

Eikéva 21 To cuotnua CropView (Hortimax, 2011)

Akéun umdpyouv diabéciya KATToIO CUCTAPATA AAWNG €IKOVWY OTO XWPO Tou
BepuoknTriou (dnAadn uttd TNV gupeia £vvola avakAaong aTnv TTEPIOXN Tou opaTtou).
XapaKTnpIoTIKO gival To guotnua CropView Tng Hortimax (2011) To oTroio atroTeAgital
amd pia @WTOYPAQIK KAUEPO UWNANG avaAuong TToU CUVOEETAl HE UTTOAOYIOTH
eAéyxou Tou BepuoknTriou. To cUoTNUO KATAYPAPEl TNV KATAOTACT KAl TAV AvATITUEN
NG KaAANEpyelag O€  €IKOveG (Yevikd TIAGva  Kal  €OTIAOHEVA  O€  TIEPIOXEG
eVOIOQEPOVTOG) TTOU  UTTOPOUV  va  OUYKPIBoUv HE TO I0TOPIKO  dlakUuavong
TTAPAMETPWY TTOU A®OPOUV TO KAINO Kal TO UTTOOTPWHA PE OKOTIO Tnv utrofonrénon
AWYNG amo@AoewVv OXETIKA ME Tn pUBUION TwWV TTAPAUETPWY QUTWV ATTO TOV

OlaXEIPIOTH.
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AuvatdéTnTeg e@appOoyNg OEIKTWV  BepHIKAG KAl UDATIKAG
KATATTOVNONG KAAAIEPYEIWV

O1 TTI0 XapaKTNPIOTIKEG aVTIOPACEIG TWV QUTWYV 600 aPopd TNV UdATIKA KATATIOVNON
oxeTiCovtal pe  KAgiolyo  oTopaTiwy, peEiwon pubpou  @wToouvBeong, HEiwon
QVATITUENG Kal TTapaywyng, pdpavon @UAAWV Kal aTTWAEIR XPWOTIKWY OTTWG N
XAWPOQUAAN (Leinonen k.a., 2006; Jones kal Schofield, 2008). O1 BACIKEG TTEPIOXES
evOIOQEPOVTOG 600 aPopd TNV avalnTnon GACUATIKWY uttoypagwy (Mivakag 2) rou
oxeTiCovTal e KATaTovAoelg oploBetBnkav atrd Tn dekaeTia Tou 70 aTmd epeuvnTéG
TToU BacioTnkav oTnv PEAETN TWV QUOIOAOYIKWY AgiIToupylwy Twv euTtwv (Knipling,
1970) kal ouveyxiCouv va aglohoyouvtal £€wg onuepa (Sellers, 1985; Jones kai
Schofield, 2008). Am6 T1n Oe¢kactia Tou ‘90 n avdykn yia ypriyopa QvTIANTITEG
QTTOKPIoEIG 0TV UdATIKI KOTATTOVNON TTOU VA a@opoUlv OAOKANPEG KAANIEPYEIEG
£0TPEYE TO €VOIAPEPOV TWV EPEUVNTWV OTA QOPNTA TTOAUPACUATIKA PASIOUETPA HE
MEYAAN @aopatiki avdAuon (Gamon k.a., 1992; Penuelas k.a. 1993). Ta épyava
autd TTpocE@epav  vEEG BUVATOTNTEG €EETAONG TWV OUVAMIKWY  QUOCIOAOYIKWY
O1adIKACIWY TTOU CUMBaivVouV O€ IKAVOTTOINTIKEG XPOVIKEG KOl XWPIKES KAIMAKEG.

ZAMEPQ gival YeVIKA aTTOOEKTO OTI KABE EEXWPIOTOG PATHATIKOG QIoBNTAPAG TTAPEXEI
TTEPIOPICHEVN TTANPOQOpPIa pia Kal Kataypd@el aAAayég TTou oxeTiovral pe Aiyeg
avTidpdoeig Tou QuToU, 01 OTToieg atrd TNV GAAN TTAeupd JTTOpPEI va oxeTiCovTal ME
dlapdpwy €1dwv TTapdyovTeg katamovnong (Jones kai Schofield, 2008). Na 1o Adyo
auTd 0 ouvOuacoudg dUO A TTEPICCOTEPWY QIOBNTAPWY KaTAyPAPAS aKTIVOBOAIaG £XEl
MEYOAUTEPES TTIBaVOTNTEG Va 0dnyroel 6To {NToUuevo atToTéAeaua. MNa TTapddeiyua n
BepuIkn aTeikdvion ekPPAalel Kupiwg TIG alayég oTto pubud e€aTuicodiaTTvong TTou
ouvnBwcg TTpokaAcital atd aAAayEéG OTO AVOIyHa TwV OTOHATIWY, aAAG atrd Tnv AAAn
ol aANayEG OTO AVOIYMG TwY OTOMATIWV PTTOPEl €KTOG aTTd UdATIKA KaTaTTévnon va
TTpoKaAoUvTal Kal ammd AAAeG aiTieg OTTWG TTPOCROAEC aTTd PUKNTEG N MEYAAEG
OUYKEVTPWOEIGC aAdTwVv KOK. ETITTAéov  TTANpo@opia woTe va  EVTOTIOTEN TO
TPAYMATIKO aiTio Ba pTTopoUce va PpeBei amd €va aicbnmpa avdakAaongc.
MapadeiypaTta TETOIWV CUVOUGOUWY EXOUV ONMOCIEUTEI Ta TeAguTaia xpovia. Ol
Leinonen «kai Jones (2004) ouvduacav OepulikoUG aioONTAPEG ME METPNTEG
avakAaong, ol Lenk k.a. (2007) cuvdlacav HPETPNTEG avAKAAONG OTO opaTd Kal
ai00nTpeg ekmmouTm G (fluorescence), o1 Chaerle k.a., (2007) xpnoigotroincav
TTANpo@opia ammd aIodNTAPEG BepudTNTAG, AVAKAQONG KOI EKTTOMTIAG €V NN
aglohoyeital n duvatdTNTA QUTOPATOTTOINONG KOTAYPOPNG OEPUIKWY EIKOVWY Kal
METPAOEWV avAkAaong oTo opatd (i oTo €pubpd / utrépuBpo) yia TNV diaxeipion

ouoTnuaTtwy apdeuong (Leinonen kai Jones, 2004; Jones kai Schofield, 2008)
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agloAoyouv). ATTO Ta TTAPATTAVW Eival TTPOPAVEG OTI UTTAPXOUV PEYAAEG dUVATOTNTEG
OuUVOUOCHOU SIOPOPETIKWY TEXVOAOYIWV KATAYPAYPNG OaKTIVOBOAIAS yia Tn didyvwon

Kal TTOOOTIKOTTOINON KATATTOVACEWY TWV QUTWV.

Mivakag 2 Zuvoyn Twv BACIKOTEPWYV TTIBAVWV XPROEWV TTOAU-QUOHATIKAG KATAYPAPNS

yia ekTipnon udartikig karatmoévnong (Jones kai Schofield, 2008).

O¢epuoypagia AvdkAaon EktrouTn
(Thermography) (Reflectance) (Fluorescence)

Yoarikn karamovnon (Water stress)

AU&non Bepuokpaaiag AANNQYEG OTNV KOTAVOWN TNG AUEnNoN TNG EKTTOUTTAG OTO
(TTpwTApXIKN aTTOKPIoN ywviag KAiong Twv UAAwvV MTTAE Kai TO TTpdoIvo, Peiwaon
KUPIWS O€ I00UBPIKG TTOU PTTOPET Va Yivel NS XAWPOPUAANC F (Chl-F) ©
(isohydric) euté @ avTIANTITA HE KATAYPA®A atmd | i TNS WTOXNHIKAS

TTOANEC SIOQOPETIKEC ywviec | TTapaywyng ©
(multiangular sensing) ®

MeTaBoAA Tng avakAaong

(Meiwon N augnon avaloya pe

T0 €idoc Tou puToy) V)

@Jones, 2004; PCasa kai Jones, 2004; MCarter, 1993; ©Lichtenhaler ka1 Mieche,
1997; ©Mayer kai Genty, 1999

ZUupwva e TToAAEG evoeitelg (Schroeder, 2002; Sarlikioti, k.a., 2011), yia epapuoyn
o0edopévwv avdkAaong e PEYAAEG TBavOTNTEG ETMITUXIAG €ival n xprion Toug yia
avaTITUEN BEIKTWV EKTIMNONG TNG QUAAIKAG ETTIQAVEIAG TNG KAAANIEPYEIAG UE OKOTTO ThV
evTaén TNG o€ PMOVTEAA eKTIMNONG TNG £€aTIo0dIATTVONG KAAMIEPYEIaG. AuTO oxeTiCeTal
ME TNV udaTIK KaTatrévnon, apou aTrd Kalpd £xel atTodeIxBei o€ epyacieg GUOXETIONG
QUTIKWV AEITOUPYIWY Kal OIa8eaINOTNTAG VEPOU OTI N augnon Twv UAAWYV o€ PEyebog
aT1ToTeAE] TNV TTI0 €UaioONTN aTTd TIG AEITOUPYIEG TWV QUTWYV GTNV UDATIKN KATATTOVNON
EVW N OTOMATIKA aywyludétnTa Kal n €mTAXUvVon TG MApavong €ival OXETIKA TTOAU
AlyoTepo guaioBnTeg (Boyer, 1970; Hsiao, 1973; Bradford kai Hsiao, 1982; Sadras kai
Milroy, 1996).
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Merpriosic mapauérpwyv ummoorpwuarog (6, EC)

H uvypacia ota utTrTooTpWHATA USPOTTOVIOG

Ta utrooTpwuata udpoTToviag (TTopwdn CWHATA) CuykKpaTtolv uypacia Adyw
EAKTIKWV OUVAUEWY METAEU TNG ETTIPAVEIOG TNG OTEPEAG OUTIAG TOUG KAl TOU VEPOU
(duvauelig ouvaeeiag). H pulnon uttooTpWHOTOS (W) 1ooUTal UE TO METPO TWV
Ouvdpewy ouvdagelog avd povada ETTIPAVEING OTEPEWV TEPAXIBiWV (EKQPAETAI
ouvhBwg ot kPa, bar, cm, pF**, ko).

2€ KABe emmimmedo pulNong avTIOTOIXEI KAl pia TToodTNTA UYPACIiag TTOU WTTOPED va
ouykpatnBei atrd 10 UTTOOTPWHA. H TTEPIEKTIKOTNTA KATA OYKO O¢ uypaacia (6, % viv).
opifeTal WG n €KaTOOTIAIO avaAloyia PHETAEU TOU OYKOU TOU VEPOU TTOU TTEPIEXETAI OF

éva utmrooTpwpa (Vy) Kal Tou cuvOAIKoU GYKOU TOU UTTOOTPWHATOG (Vs):
V Eiocwon 12 MepiekTIKOTNTA KAT OYKO O€E

N

uypacia

To didypapua étTou TTapoucialovTtal Ta {euyn TIMWY PUCNONG-UypaaCiag ovopadeTal
XOPAKTNPIOTIKA KauTTUAN uypaciag (X.K.Y., moisture characteristic curve, pF-curve).
Ta QuUTA TTPETTEI VA UTTEPVIKACOUV TN HUCNON UTTOOTPWHATOG WOTE VA PTTOPECOUV VA
QTTOOTTACOUV VEPO aTTO QUTO KAl va TO XPNOIMOTIOINCOUV YIa TIG QUOIOAOYIKEG TOUG
Aeiroupyieg. Ymrapyxouv Kdmola emmimeda uypaciag TOU UTTOOTPWHATOS TTOU €XOuV
ISI0ITEPN ONUACIA YA TOV TTPOYPAUMATIONS Twy apdeloswy (Savvas, 2009)™:
= YdaroikavoTnta gutodoxeiou (6., container capacity), n otmoia 1coUTal JE TNV
MEYIOTN TTEPIEKTIKOTNTA (%) €VOG UTTOOTPWHOTOG OF UYPOOia 0€ OUVOAKES
aveuTtodioTng oTpdyyiong. ZupPBatikd n 6. AapBdveral ion Pe TNV
TTEPIEKTIKOTNTO TOU UTTOOTPWHOTOG o€ uypacia (ue Baon tnv X.K.Y.) o€
MOCnon 10 cm oTtAANG vepou (1 kPa). EvdeikTikd avagépetalr OT1 yia TOV
meTpoRauBaka kai Tov TTEPAITN N B, €ival oTa eTTiTTeda Tou 51% Kai Tou 33%
avTioToIxa.
=  EUkoAa OloBéaipo vepd (EAN, Easily Available Water- EAW) kaAeital n
Olapopd PETAEU TNG TTEPIEKTIKOTNTAG £VOG UTTOOTPWHATOG O€ uypacia ota 10

ka1 50 cm otAANG vepou (1 kail 5 kPa, avtioTtoixa). To vepd autd Ptropei va

4 1kPa = 0.01 bar = 10cm oTAANG vepou, pF = log™(-P) pe P og cm
50 TIMEG QUTEG £XOUV OPIOTEI WG ETTITTEDA AVAPOPAS YIA TA UTTOOTPWUATA UDPOTTOVIAG KAl O€
Kapia TTePITITwon dev 1I0XUoUV aKpIBWG yia KABe EexwpioTd UTTOOTPWHA udpoTroviag. MoAu

TTEPICOOTEPO OEV £XOUV £QAPUOYH O€ KOIVA £6AQ.
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avTtAnBei atrd Ta QUTA XWPIG va KATaVAAWBOoUV ONUAVTIKA TTOOA eVEPYEIQG.
EvOeIKTIKA ava@épeTal OTI yia Tov TIETPORAPBAKa kal Tov TTePAITn T0 EAN
gival oTa eTiTTeda Tou 46% (51%-5%) Kai Tou 7% (33%-26%) avTioToIXA.
= PuBuioTikA mTepiekTIKOTNTA vepou (PTIN, Water Buffering Capacity - WBC). H
lapopd PETAEU TNG TTEPIEKTIKOTNTAG VOGS UTTOOTPWUATOG € uypacia og 50
kai o 100 cm oTAANG vepou (5 kair 10 kPa, avrtiotoixa). EvVOEIKTIKG
avagEpeTal o1l yia Tov TreTpofduBaka kal Tov TePAITn 10 PIIN €ivar ota
eTTiTTEdQ TOU 2-3%.
MNa peyaAuTePES TIMEG PUCNONG, TO vePO gival atTd dUOKOAA £€wg KaBOAou diaBéaiuo
yia Ta @utd (ota 15.000 cm A 1500 kPa avTtioToixei 10 onueio péviung pdpavong,
TéPA aTTd TO OTTOI0 T PUTA £XOUV NBEVIKR duvaTdTNTa AvTAnong vepou).
2Uuowva pe Tov Raviv k.a., (2002), Ta UTTOOTPWHATA UBPOTTOVIAG £XOUV TTOAU
MIKPOTEPEG  dUvVaTOTNTEG AoKnong Ouvduewv TAéyuatog (matric forces) vyia
OuyKpdTnon vepoU o€ oxéon e To €0agog. ‘ETol Ta QuTtd TTOU avaTTuooovVTal O€
TéTOlIO TTOPpWON Méoa, o0€ KatdoTaon udartoikavotntag @utodoxeiou (conteiner
capacity) 1 kovta oe autr] datmravouv TTOAU AlyoTeEPN €VEPYEIQ YIa va TTAPOoUV VEPO
amd TO UTTOOTPWHA Ot oxéon Me Trapdpoleg ouvlBnkeg oTo £0a@gog. Kdbe
XOPAKTNPIOTIKA KAUTTUAN uypociag PTTOPEi vO KOTAOKEUAOTEI TTEIPAUATIKG KAl va
povTeAotToInBei (oxéon petagl h (cm, kPa kok) kai 8 (%, v/v). 'Eva yevikd atmodekTd
MovTéAO OTO oTToio TTpocapudlovTal TéTola dedopéva gival To akOAoubo (HovTEAO van

Genuchten atré: Savvas, 2009):

Se = ((9 — (9r )/(QS — Qr) Eiowon 13 MovtéAdo Van Genuchten
(1/n)-1)

Se:[l—l—(a-h)"](

To ouoTnua autd utropei va AuBei wg TTpog 8 (%, v/Iv) Kai €101 va TTPoKUYEI Jia oxéon
0=f(h), TTou &ivel TNV TTePIEXOUEVN Uypacia (6) wg ouvaptnon g pulnong (h oe cm).
Zeuyn Tiywv Se (effective saturation) kal h TTPOKUTITOUV OTTO YETPAOEIS HE GUOKEUEG

6Tw¢ 1o Sandbox (Eijkelkamp, Giesbeek, The Netherlands)®. Amé Ti¢ peTprioeIg

' To Sandbox gival pia PNXAVIKA CUCKEUR pérpnong Tng X.K.Y. (pF determination, ouvrBwg
yia TipEG pF 0 €wg 2 dnAadn yia pudnon amo 0 éwg 10kPa). AdiardpayTa deiypata £d0AG@oug
(KUAIVOpOI Uyoug 5cm Kkal Gykou 1000m3) TOTTOBETOUVTAI O€ OUOIOYEVH ETTIQAVEIQ GUPOU TTOU
£xel kopeaTei pe vepd. Mugnon (h), m.x. 0, 10, 50, 40, 80, 100 cm oTAANG vepoU, eRAAeTa
Bnuatikd karteBadovrag Tnv €AeUBepn oTAOUN veEPOU €VOG OUYKOIVWVOUVTOG doxEiou -TTou
KIVEITAI TTAVW O€ Wia OTAAN PHETPNONG- O QVTIOTOIXN OTTOOTACN ATTO TH MEON TWV BEIYMATWVY.

A@QoU a@eBolv yia KATTOI0O XPOVO va ICOPPOTIHIoCoUV 600 agopd Tnv Trieon Ta OciypaTta
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QUTEG PTTOPOUV -dE avAAUCH PN-YPOUMIKAG TTAAIVOPOUNONG- va BpeBolv ol TIHEG TWV
TTOPANETPWY A KAl N (TTAPAUETPOI TTOU EEAPTWVTAI ATTO TA QUOIKA XAPAKTNPICTIKG TOU
UTTOOTPWHOTOG). To 6, (saturated moisture) peTpATAl TTEIPAPATIKA (TT.X. ME TO
Sandbox) evw 10 6r (residual moisture) ekTINATAI (WG N UYPATIA TTOU AVTIOTOIXEI OTO
de/dh=0, ekei dnAad TOU n TIPWTN HMEPIKA TTAPAYWYOS TNG XAPAKTNPIOTIKAG
KAPTTUANG uypaciag wg TTpog h undeviletan).

Water suction (cm)

1 10 100 1000
L | | |
100
i - * Rockw ool
1 * '-_ —o— Perlite
* -- | Coir
—
>
~—
=
o
S
p=i
Q
=
o)
o
D ]
S o—6—eo——0
* * ¥ Kk ok *
0.1 1 10 100

Water suction (kPa)

Eikéva 22 XapaKTnpioTIKEG KAMTTUAEG uypaoiag (éwg To O6pI0 TNG PUBMICTIKAG
IKAVOTNTAG VEPOU) OPICUEVWYV TUTTIKWYV UTTOCTPWHATWY TrOU XPNOIJOTToIoUvVTal O€
KaAAIépyeleg EKTOG e5A@ouUG - e AoyapiBuikA kKAipaka otn pognon (Milks k.a. (1989a, B

Kal y) amré Savvas, 2009)

CuyiCovtal ka1 atmo Tnv ammwAeia Bapoug ammod PrAua oe Prpa (diagopd Bapoug) uttoloyileTal
TENIKA TO TTEPIEXOUEVO (B, %VIV) o€ vepO Kal eTTopévwg Ta Celyn B, h. Me 1 diadikaoia auth
KOTOOKEUAZETAlI N XAPAKTNPIOTIKI KAUTTUAN KatavadAwong (drying curve) Tmou gival Kai auTh
TTOU POG evOIOQEPEl aPoU e€EeTACOUPE TO TTWG OTEYVWVEI TO €00QOG PETALU apdeloewv (N
XOPOKTNPIOTIKA KAUTTUAN Uypavong (wetting curve) Ba gival dlaQopeTikr) AOyw TOU GaIVOUEVOU
TNG UCTEPNONG - N UYPOOia UTTOOTPWUATOG i pia dedopévn pucnon yia utréoTpwua TTou
OIaBpPEXETON Eival MIKPOTEPN OTTO QUTH YyIA TO id10 UTTOOTPWHA UTTO OTPAYYION - KOTavAAwon).

o KOUTTUAEG auTéG PTTOpOoUV va BewpnBolv wg yevikég pia kalr Bacifovial o€ yevika
BiBAIoypa@ika dedopéva Kal agopolv UTTOOTPWHATA TTOU KATaoKeuddovTal amd SIdpopoug

KATOOKEUAOTEG UE TIPWTEG UAEG ATTO BIAPOPEGS TTEPIOXEG TOU KOOHOU.
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MetaBoAnl Tnc O1aBéoiunc  uypadoioc oe oyxéon MPE TO  UYOC

UTTOOTPWMOTOC

O1 TTapaywyoi TTpétel va eTTIAEyouv Tov KAaTAAANAo cuvduaoud péoou kal doxeiou
woTe TEPA aTrd TO va TaIplddel To PéyeBog Tou puTodoxEiou OTO POTIBo avaTTuéng
Twv piIdwyv (Biran kai Eliassaf, 1980) va €ival kal eUKOAa SI0BECINES O ATTAPAITNTES
TOoOTNTEG VEPOU Kal aépa oTa QUTA oTa dldgopa oTddia avamTugng Toug. Ol
Bilderback kai Fonteno (1987) e¢étacav did@popa UTTOCTPWHATA KAl KATEANLAv OTO
o1l TO 610 NECO ag diGpopa PeyEOn uTtodoxeiou utTopei va dnuIoupyei dIaPOPETIKA
TTEPIEXOPEVO  VEPOU Kal aépa Tou  dlaTiBeviar oTa  QUTA. Xg  KATAOTOON
udaToIKaVOTNTAG PUTODOXEIOU (Ic0ppOoTTia PETE aTTd ApPdEUCN HE ETTAPKN TTOCOTNTA
vepoU Kal €AeUBepn oTpAyyIon) TO TTEPIEXOUEVO O€ vEPO OTO KATW MEPOG TOU
QuTodoxEiou BpiokeTal oTa €TITTESA TOU KOPECHOU Kal OTABIAKA HEIWVETAI TTPOG TNV
Kopuer) Tou gutodoyeiou (Raviv k.a., 2002; Gizas kai Savvas, 2007). ZUp@wva pe
Toug Bilderback kal Fonteno (1987) yia v e@appoyn TG QUOIKAG Tou £dd@oug aTnV
TTEPITITWON UTTOOTPWHATWY udpoTroviag o Qutodoxeia, TTPETTEI va An@Bouv uttoyn
Tpia aglwuara:

1. H Bdon tou @utodoxeiou dpa Pe TPOTTO TTAPOMOIO PE AUTO VOGS adIATTEPACTOU
edagikoUu opiCovra (Hillell, 1980). '‘Etol perd amd Tnv oTpdyyion NG
TTOoOTNTOG VEPOU TTOU OEV UTTOPEI va ouykpaTnBei atmd 1o uTrdéoTpWHa OTNV
Baon Tou @uTtodoxeciou Ba diapopPwBei évag uddTtivog opifovtag. H tdon
TAEyMOTOG (Matrix tension) oTo etmiTredo auto Ba eival ouclaoTIKA 0 (EAeUBepN
emQavela vepol). Amd T oTiyu Tou Ba  emiTeuxBei 1IcoppoTria (1O
UTTOOTPWHA £XEI CUYKPATHOEI OG0 vEPO PTTOPEI JETA aTTO £TTAPKA Apdeucn Kal
€AeUBepPN oTpdAyyion), N TAon ouykpATnoNng vepou (MUlnon o€ cm) o€ KAOe
onueio (Uwog) oto @uTtodoxeio Ba IcouTal PE TNV UDBPOCTATIKA TTiEON TTOU
avamrTuooetal Adyw TG dlagopds Uwoug (oe cm) amd 1 Pdon Tou
QuTodoxeiou (ouciaoTiKd e TO BApog TnG uddTtivng OTAANG avd povada
ETTIPAVEIAG).

2. A6 ™ X.K.Y. ymropei va Bpedei n 6 (% viv) ce didgopa uyn. To TuAPA TNG
X.K.Y. 1mou avtioToixei ammd 0 €wg KATTOIO CUYKEKPINEVO UWOG PECA OTO
QuTodOXEIO MTTOpPEl va xpnoiyoTroinBei yia Tov uTtoAoyioud (METG aTtrd
oAokAfpwaon kal dlaipeon pe TO UYWPOG auTd) TNG TTOCOOTIAIOG Uypaaciag oTo
@uTodOXEiIO £WG TO UYog TTou e&eTaleTal (Milks, 1986).

3. 'Eva €Upog Taccwv TTAEYUATOG UTTAPXEI OTNV KATAOTACT IooppoTriag. ATro O
ot Bdon £€wg TNV TIYA TIOU avTIoTOIXEl OTNV TAvw €M@AVEIQ TOU

UTTOOTPWHATOG. ATTO Tn OTIydr TTou n KAion Tng X.KY. aAAalel éviova, n
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ekTipnon TG 6 (% v/iv) TTpéTTel va yivetal o€ TTOAU MIKPG TuAdata Tdong
(Uwoug). O1 Bilderback kai Fonteno (1987) tmrpoTteivouv 1 xprion {wvwv oxl

HeYaAUTEPWV (WNAGTEPWV) aTTO 2Cm.

70
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Eikéva 23 Apiotepd, X.KY. (peTpocig Kal HABNMATIKO HOVTEAO) TECOAPWY TUTTWV
eAa@potreTpag 1TOU BlaPépouv OTo HEYyEBog TwV KOKKWV (Gizas kai Savvas, 2007).
Ae€1d, H TepIeKTIKOTNTA £VOG UTTOOTPWHATOG O€ Uuypacia HETARAAAETaI (EAATTWVETAI)
KaBwg augdver 10 UYog Tou (Savvas, 2009). O1 Tigég TTou Trapouciddovral
utroAoyifovral pe e@apuoyn Tou povréAdou Tng X.K.Y pe h ico pe To Owog amréd 1n Bdaon

TOU UTTOCTPWHATOG

ATé Tnv OTIyu TTOU €x€l aTToKaTaoTaBei 100ppoTTia Pe TNV OAOKANpwOn NG
oTpAyyiong, n MOlnon oe kABe onueio evidg Tou doxeiou Ba 1coUTal PE TNV
udPOCTATIKA TTiECN TTOU aoKeiTal Adyw TNG dlapopds UWPoug TNG CUYKEKPIKEVNGS BEONG
a1ro TN Bacn Tou doxeiou (duvauikd BapuTtntag, udPOCTATIKY TTiECN-PUCNON, £miTTed0
ava@opdg). YO TETOIEC GUVONAKEG N KATAVOMN TNG Uypaciag KaTd PAKOG Tou Uyoug
Tou Ooxeiou eivar n X.K.Y. TOU OuyKkekpigévou péoou. ETTopévwg n  TEAIKA
TTEPIEKTIKOTNTA EVOG UTTOOTPWHATOG O€ uypaaia PETABAGAAETAl KaBWGS augdvel To UYWOG

TOU KQI GUVETTWG £€apTaTal oTrd auTod (Eikéva 23)*.

8 Me o omrAd AGyia, o€ KATIOI0 UTTOOTPWHG, OF Uyog 7cm ato Tn BAcn Tou QuUTodOoxEioU
£XOUME pia aTrAn vepou Uwoug 7cm n oTroia «BEAEI va @UyEel TTPog Ta KATw» Adyw Baputnrag
Kal «yla va ouykpatnBei atn B€on TNG» KATI TTPETTEI va AOKAOEI TTAVW TNG pHu¢non 7cm. Auto
TO KATI €ival TO UTTOOTPWHA. AANG aoKWVTAG PUCNON 7cm, TO UTTOOTPWHA UTTOPEI va KPATAOEI
Mia opiopévn TToooTnTa vepou (6on avTioTtoixei ota 7cm otnv X.K.Y.). AvTioToixa aT1o eTmimedo
0 xwpig va aokeitar kaBOoAou dUvaun amod TO UTTOOTPWHA, auTO BPICKETAI OUCIOOTIKA OTA
ETTITTEDA TOU KOpEOHOU. ETTopévwg TO UTTOOTPpWUA UTTOPEI va aokroel atrd 0 £wg TTapa TToAU
MEYGAn pUCNon aAAG  ouykpatwvTiag OAo  kal  Aiyétepn uypacia. Xe KATAOTOON

udaToIKavoTNTAG (OUCIaOTIKA ICOPPOTTIO PETA OTTO ETTOPKN Apdeuan Kal EAeUBepn oTpdyyion —
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Eikéva 24 MetaBoAég oTnV uSATOXWPNTIKOTNTA TNG EAAPPOTTETPAG OE OCUVAPTNON HE TO
UPog TNG OTO QUTOdOXEiIO (OAOKARpWON Yyia @uTtodoxeia pe idlo eufadov eykdpoiag

TOUNAG o€ 6A0 TO UYOG Toug) (Savvas, 2009)

MNa va utToAoyIoTEN N HEON TTEPIEKTIKOTNTA O€ VEPO (UYpacia) TTOU aVTIOTOIXEI 0€ KABE
UWog péoa ato uTTOoTpwua (O6TTwS auTd eival TOoTTOBETNUEVO O «doXEio» TI.X. O€
odKoug 1 YAAOTpeG 1 o€ KavAAld 0TO BEPUOKATTIO UdPOTTOVIaS), OAOKANPWVETAI N
oxéon 6=f(h) amé 0 £€w¢ TO UYog doxeiou (UTTOOTPWHATOG) TTOU €LeTACETAI Kal
dlaipeital pe 10 UYWog autd (cm) (Gizas kai Savvas, 2007) (mr.x. 0-5cm, 0-10cm, O-
20cm koK) (ETTOMEVWG IoXUEI yia puTodOoXEia e iBI0 ERAdOV EYKAPTIAg TOUNG O OAO

TO UYog Toug)™.

n oucia Tng KardoTaong TTEPA aTo TN YEVIKN oUPPBacn OTI OTa UTTOOTPWHATA UDPOTTOVIOG
udaTolkavaTNnTa €ival n uypacia Tou avTioToiXei o€ pudnon 10cm oTAANG vepou-) kal £xovTag
Mia eAeUBepn emmi@Avela vepol oTn BAcn Tou, N «IcoppoTTiay £TIRAAEI TN CUYKPATNON O KABE
UYog UTTOOTPWHATOG, TOOOU VEPOU 600U TTPOBAETTETaI aTTO TO AVTIOTOIXO UWOg pugnong otnv
X.KY..

¥ Na onpeiwBei €dw 61 otV epyacia Twv Bilderback kai Fonteno (1987) egeradetal n
eMOPAON TNG YEWUETPIOG YeVIKA Kal OxI JOvo Tou Uwoug, dnAadr afiohoyouvTal dIaQopeg
OIaUOPPWOEIG BOXEIOU TT.X. KWVIKEG (KOAOUPOUG), avTiIOTPOPOUG KWVIKEG KOK, QVTIOET hE TNV
epyaoia Twv Gizas kal Savvas (2007) 61rou uttoAoyideTal n TTEPIEKTIKOTNTA O VEPO HE TO

Uyog ava povada mm@avelag doxeiou yia doxeia pe idia diatoun Kad'uyog.
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Mia ceipd atmé epyacieg BaoioTnke o€ AU TNV TTAPATAPNON, £TREBAILVOVTAG TNV
ox£on uypaoiag kal tyoug eutodoxeiou (Raviv K.a., 2002; Bougoul K.a., 2005; Gizas
ka1 Savvas, 2007; Owen kai Altland, 2008; Savvas, 2009; Al Naddaf k.a., 2011). X1ig
epyaciec autég TTapaTiBevial XapOKTNPIOTIKEG KAUTTUAEG uypaciag, PEAETAONKE n
O1aBe0INOTNTA UypaCiag oe OXEon ME TO UWOG @uTOdOXEiOU Kal avagépovTal
TIPOKTIKEG ETTEKTACEIS KAl TTPOPAAUATA TTOU MTTOPOUV va TTPoKAnBouv atd TO
@aivopevo autd. O1 eTaipgieg TTapaywyng UTTOCTPWHATWY agIoTToIouV \dN auth TNV
yvwon avatTtuooovTag dIaoTPWHEVA UTTOOTPWUATA (ETTOPEVWG €XEI Onpacia n
TTAeUpd TOTTOBETNONG) ME OKOTTO TNV OIATHPNON UYPOCiag OTa aTTOOEKTA ATTd TNV

udpoTrovia eTTiITTEdA Kal OTA AVWTEPA OTPWHATA TOUG UTTOOTPWHATOS (EIkdva 25).

Eikéva 25 Yypaoia o€ uTrooTpwpaTta TreTpopdappaka® (www.grodan.com)

MU{non kai udpauAikn aywyiudTnTa

Omtwg avagépbnke AdN, oTnv TTPAEN oI JETPACEIS UYPOCIiag UTTOCTPWHATOS YivovTal
OTO TTAQiCI0 TOU OTOXOU Yyia diatripnaon TNG Uypaciag UTTOOTPWHATOG EVTOG TWYV 0piwv
Tou EUkoAa AlaBéoiuou NepoU (EAN). BéBaia otnv €mmoxr] pag n mpooéyyion auth
OExeTal €TMIKPiIoEIS. ZUUpwva Pe Toug Raviv k.a., (2002) autd tTou evdia@Eépel OTnV
oucia gival N TTPAYMATIKA duvaToTNTa TWV PICWYV Va Pulrioouv vepd atrd To £00POg
XWPIC va Xpeidaletal va OatTavioouv HEYAAEC TTOOOTNTEG EVEPYEIOG AAAG Kal n
OuUVATOTNTA TOU UTTOOTPWHATOG VA aVATTANPWOEl Ta ETTITTEdA UYPATiag yUpw ATTO TIG
piCec. H pulnon amd T pifeg egaptdtar amd Tn OTIyMIdia KOTAOTOON TWV

ATHOOQAIPIKWY ouvOnNKwv (kaBopifouv Tnv e€atpicodiattvor) Kal Tnv diabeciudtnTa

20 YEVIKOG ayyANIKOG 0pog yia Tov TreTpofdaupaka eivar rockwoll, n Grodan xpnoipotrolei Tov

6po stonewooll WOTe va xapakTnpicel To €idog TTETPORAKBAKA TTOU TTAPAYEI.
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vepoU OTO UTTOOTPWUA, N OTToia hE TN O€Ipd TNG €§apTdTal ATTO TNV AvTioTACON TTOU
ouvavtd To vepd KATA Tn METOKiVNOY Tou atmd Tnv KUpia PAda Tou UTTOOTPWHOTOG
otnVv TrepIoxn SIETTAPAG UTTOOTPWHATOG — PICWYV Kal JECW TWV IOTWV TNG Pifag OTo
EUAéyxupa autig. H peiwon TG uypaciag oe pia TTEPIOX) TOU UTTOOTPWHOTOG
TIPOKAAEI Kivnon vepoUu atmd Tov OyKO ToU TO TTEPIBAAAEl WOTE va UTTApPEEl
avatrAfpwon Tou. H por] auti €¢aptdTtal amd Tn OTIyuiaia TIMA TG UBPAUAIKAG
aywyiuoTtntag (hydraulic conductivity) oTov OyKO TOU UTTOOTPWHATOG TTOU TTEPIBAAAEI
TIG pieg Kal TV KAion udpauAikou @opTtiou (hydraulic head gradient) petagu Tou

OYKOU auTOU TOU UTTOOTPWHATOG KAl TNG ETTIPAVEIAG TNG piCag:

d l// Egicwon 14 PoR vepouU o€ Tropwdeg péco

:—K -
g=-K(y) . )

ommou 10 q (L/T) €ivar n porj vepou péow TnNG TTEPIOXAG OIETTOPNG pilag —
UTTOOTPWHATOG, K(W) gival N udpauAiky aywyluoTnTa OE PN-KOPECHEVN KATtdoTaon, N
oTToia e€aPTATAI PN-YPAMMIKA aTTé TNV HUCNoN W 1 To TTEPIEXOUEVO OE uypaacia 6 Kal s
gival n diaoTaon evog dEova Trou deixvel o KABe dieuBuvon KaTtd Tnv TTPOCEYYIoN TOU
vepoU TIpog Tnv Trepioxny Olemapng pidag — uttooTpwuatog. Adyw Tng MNn-
YPOUUIKOTATAG TNG OXEONG METAEU UDBPAUAIKAG QyWYINOTNTAG KAl TTEPIEXOMEVOU OF
uypacia K(6) uia diagopd atmmd pia opiouévn TiUR Tou 6 TTPOKAAEl pia péTpia peiwaon
otnv K, evw pia Tapduola dia@opd atrd pia pIKpOTEEN TIUA Tou 6 TTPOKAAEi éviovn
Meiwon Tng K.

H oTiyuigia 1coppoTria Yetagly TG TTPAyPATIKAG Porg vepou atrd Tov OyKo Tou
UTTOOTPWHATOS TToUu TTEPIRAAAEI TIG pifeg Kal n duvnTIKA éviacn amooTracng (1TTou
eCapTdral Kupiwg amod TIGC ATHOO@AIPIKEG ouvOnkeg) kabopilel €dv n uypacia Tou
UTTOOTPWHATOG gival TEAIKA TTANpwS S1a8£aiun ota utd. Me TNV €Kppacn «TTARPWS
o1aBéaiun» o1 Raviv k.a. (2002) evvoouv 6TI TO vePO TTOU ATTOCTTATAI ATTO TNV TTEPIOXT
Tou yeItvidlel pe TIG pifeg utropei va avatrAnpwBei pe évav pubud avtioToixo Tng
ouvnTiKAG e€aTuicodiaTtvong. Edv autd dev ptropei va auuBei 16T N TpOoPodoaia Twv
piIlwv he vepd Ba TTeploploTei Adyw TNG pEIWPEVNG duvaTOTNTAC WETAKIVNONG vEPOU
TPOG TNV TeEpIoX Twv pilwv A de AGAa Adyia atmd TNV aywyiudtnTa Tou

UTTOOTPWHATOG GTNV PICOOPAIpA KAl YUpw aTrd auTh.

2 H e€iowon autr BaoiCetal otnv uTTéBeoN 6T N BapuTnTa £X€l apeANTEQ €TTiIOpACN OTNV Pon

VEPOU aTTd TO UTTOCTPWHA TTPOG TN pida KoVTé oTnv TTEpIoXn DIETTAPAG UTTOOTPWHOTOS Pilag.
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A B

Eikéva 26 X.K.Y. kol KOMTTOAEG USPOUAIKAG aywyigdtnTag Yia SUO UTTOCTPWHATA

udpoTroviag (Raviv K.a., 2002)

2mnv Eikéva 26 mapoucidlovral or X.K.Y. d00 UTTOOTPWHATWY O€ KATAOTAON
udaTOIKAVOTNTAG PUTODOXEIOU (I00PPOTTIA HETE APDdEUCN PE ETTAPKI TTOOOTNTA VEPOU
Kal eEAeUBepPn OTpdyyion). 210 SIAyPAUHATA €XOUV TTPOOTEDEI KAl O XOPAKTNPIOTIKEG
KAWTTUAEG UBPAUAIKAG aywyINoTnNTag WOTE va PTTopei va agloAoynBei n udpauliki
aywyiuotnta o€ KABe Uwog oT0 @uTodoxeio. Ta OUO UTTOOTPWHOTA £XOUV
OIAPOPETIKEG KAWTTUAEG uypaciag (To A €xel peyaAuTtepn duvatdTnNTa CUYKPATNONG
vepoU), OAA& kai Ta OUO XapakTnpifovial atmmd MPeYAAEG TIMEG UDPAUAIKAG
aywyiuétntag otov kopeopo (Kg). Opwg kabwg n polnon (ekepdletar oTa
olaypdupaTta wg Uwog amo 1n Bacn Tou gutodoxeiou) autdvel amd 0 ota 25¢cm  Kai
TO TTEPIEXOPEVO OE VEPO WEIWVETAI QVTIOTOIXA, N UBPAUAIKA aywyiudTnTa HEIWVETAI
Katd Tpia 6ekadikd yneia yia 1o uTTdaTpwa A Kal Katd Téooepa yia 1o B. Z1a 10cm
n 6 eivai 0,6 yia 10 A kai 0,19 yia 1o B. H udpauAiki aywyiuétnta givai avriotoixa 1,5
102 ka1 5,5 10° cm min™. O1 pIKPOTEPES TINEC USPAUAIKAS QyWYINATNTAC OTO TTAVW
MEPOG TOu puTOdOXEIOU BEIXVOouV OTI TO vePO cival eAdxioTa diaBéaiuo ekei TTapd 1o OTI
TO vepd aKOWUN Kal O€ ekeiva Ta UYn €ival eviog Twv opiwv Tou eUKoAa diaBéaipou
vepoU??. MEB0BOGC TToU VO EKTIUG TNV SIABECINOTNTA VEPOU HEOW APEONS METPNONS

Twv 6 kai K(B) otnv repioxn Twv piwyv dev uttdpxel (Raviv k.a., 2002).

2 H epIoxr Tou EUkoAa diaBéoipou vepou €xel opioTei CUPPBATIKG wg N dlagopd PeTagl Tng
TTEPIEKTIKOTNTAG VOGS UTTOOTPWHATOG o€ uypacia ata 10 kai 50 cm oTrANG vepou (1 kai 5 kPa,

avTioToIXQ).
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XpAon aiodntApwv METPNONG TTAPAMETPWY UTTOCTPWHATOG OTO
AQiclo Tng dlaxeipiong Apdeuong o UDPOTTOVIKEG KAOAAIEPYEIEG

2Upowva pe Tov Schroeder (2002) n KaAUTEPN TTPOCEYYIOT YIA TOV QUTOPATO EAEYXO
NG apdeuong €ival N XpAon METPACEWV Twv KATAAANAWY TTOPAPETPWY  TOU
UTTOOTPWHATOG (e6d@oug 1 dAAou). O Stadiot (2001) avagépel 0TI dIOTNPWVTAG
dlapopéc HETAEU uypaaoiag VUKTAG Kal NuéEPAG gival duvatd va odnynboulv Ta QuTd o€
Tapaywyik fA/kal augnTikh avamTugn. Ze TTPAKTIKO emmiTedo n TTPooTdbsia oTo
TTAQIOI0 £VOG ATTOTEAEOHUATIKOU TTPOYPANUATOG ApdEUONG CUVEXICEl VO ATTOOKOTIEI OTO
va  dlaTnEEiTal N TTEPIEKTIKOTNTA O€ UyPACia EVTOG TwWV OPiwv TOU eUKOAa dlaBéaiuou
vepoU (EAN). Ze autd 1o TTAgioio avd diaoTtiuara (ouxvotnta dpdeuong, TTou dev
gival otaBepr) otn dIdpKeEIa TG NUEPAg Kal e€apTtdTal atrd 10 pubusd ZNTNOoNg vepou
atmo Ta QUTA) TTapPEXETAI TTOOOTNTA VEPOU (BO0N Apdeucng, oTabepr TTou gapTdaTal
amd Ta XOPAKTNPIOTIKA TOU UTTOOTPWHATOC?) (OTE va WEVEI N Uypasia OTo
UTTOOTPWHA €VTOG TwV CNTOUUEVWY OPIWV KAl VA PTTOPOUV Ta QUTA va KAAUTITOUV TIG
QVAYKEG TOuG o€ vePO (e€aTuioodiatvor] — ET). AméAutn e€icwaon ET kal TocéTnTOG
vepoU dapdeuong Oev €ival TTPOKTIKA €QapuOOIun Kupiwg AOyw Tng autavouevng
aAaTtéTNTAG OTNV PIgdoQalpa. Ta QuUTA dev TTPOCAANBAVOUV OPICHEVA PN-aTTapaiTnTa
I6VTa Kal €101 O1Iya-O1ly& avoTrtuooeTal aAatotnTa. MNa va amo@euxBei auTd, Trepiooeia
TTOoOTNTA VEPOU TTPETTEI VO TTAPEXETAI HEOW TNG ApdEUONG WOTE va YivVETAI ATTOTTAUCN
TWV aAdTWV TTOU cucowpelovTal. Me Tov TpOTTO auTd Kal o1 pifeg dev ekTiBevVTAl O€
UTTEPPBOAIKA XAUNAG WOHWTIKG OUVAUIKO Kal To Wy TOu SIOAUPATOG €VTOG TOU
UTTOOTPWHATOG €ival KOVTA o€ auTtd Tou BpeTITIKoU SIGAUMATOG (VEPOU UTTO TN YEVIKA
évvoia) apdeuaong (Raviv k.a., 2002).

O1 mrepioadTeEPOl aIoONTAPEG PETPNONG TNG uypaciag OXeTICOuV KATTOIO NAEKTPIKO,
QUOIKO | XNMIKO QAIVOUEVO HE TNV TTOCOTNTA VEPOU OTO UTTOOTPWHA. H TTI0 atrAf
ekdoxn TETOIWV aioBNTipwv TIEPIAaUBAvEl éva TTOpwdEG CWHPG OTO OTToio €ival
evowpaTtwpéva OUo nAekTpddia (electrical conductance sensors). H nAekTpikA
QywyIOTATa HETAEU Twv NAeKTPOdiwv OxeTiCeTal pe Ta €TMTTEdA UYPACIag, aAAG
OuOTUXWG Kal he TNV NAeKTpIK aywyludtnta (EC) tou vepou. MNa 1o Adyo autd ol
a1Io00NTAPES auToU Tou TUTTOU €xOuv TTPORAARUATA £QPAPUOYAS O KAAAIEPYEIEG EKTOG

edagoug (1m.x. ot ouoTthpaTa udpoTroviag). Mapduoio TPORANUa -aAAd e TTOAU

% AMNG kal oo TIG dUVATOTNTEG TOU CUCTAUATOG TTAPACKEUNG dlahuparog. M.x. éva ocuoTnua
—OTTWG €ival N TUTTIKA TTEPITTITWON- TTOU TTAPACKEUAel dIdAupa TNV wpa TG CATNONG ATTAITE
KATTOI0 EAAXIOTO XpOvo (didpkeia Apdeucng) waoTe To dIGAUPa va oTabepoTtroindei eviog Twv
Tpodiaypapwy Tng ouvrtayng. AuTO TO TIPOPAnNPa dev UTTAPXEl OE€ OUCTAPOTO  TTOU

aTToBNKEUOUV BPETITIKO BIGAUMA Ot OeEANEVES OTTO TIG OTTOIEG YiveTal N apdeuon.
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MIKPOTEPO PBaBud- TTapatnpeital Kal o€ AAAEG TexvoAoyieg PETPNONG TNG £OQQPIKNAG
uypaciag ommwg T.X. aiodntpeg PETPNONG TNG 10XU0G avakAaong oTo Tredio Tou
Xpovou (TDR - time domain reflectometry) kai pétpnong tng 10xU0G avakAaong oTo
medio Twv ouxvoTATwY (FDR - frequency domain reflectometry). Ta tevoidpeTpa atmd
TNV AAAN TTAcupd dev emtnpedlovtal atmd TNV aAaToTNTA aAAG €XOUV UWNAOTEPEG
ATTAITAOEIS ouvTPENoNG. Edv cival yvwoTA N XapakTnpIoTIKA KAUTTUAN uypaaciag Tou
UTTOOTPWHOATOG HUTTOPEI N EVOEIEN TOU TEVOIOGUETPOU (UUCNON) VA PETATPATIEI OTNV
avTioToIXN Uypaadia. ZuvhBwg oTa aUTOPATA CUCTANATA EAEYXOU Apdeuong ouvdéeTal
évag T€Tolog aiodnTpag avd apdeuTiki ¢wvn (OTAon) Kal yia 7o Adyo autd n B8éon
TOU TTPETTEI VA €ivVAIl AVTITTIPOOWTTEUTIKA YIO OAN TNV TTEPIOXT] TTOU KOAUTTITEL. Z€ TTOAAEG
TEPITITWOEIG TA auTéuaTa CUoTHPATA gAéyxou dpdeucng ocuvdudlouv aloBnTipeg
TTOPANETPWY UTTOOTPWHATOG HE PETPHOEIG TTOPANETPWY TOU MIKPOKAILATOG r/Kal Twv
QUTWV OTO TTAQICIO TTOAUTTOPOUETPIKWY HOVTEAWY VIO TOV QUTOPATO €AEYXO TNG
apdeuong.

2€ KABe TrepiTTTwon 10 Bépa TNG avaTITuéng KAAUTEPWY aIcONTApWY Yia Tov £AEyXO
NG apdeuong Ye Baon TNV uypacia (i kKol GAAEG TTAPAPETPOUG) TOU UTTOOTPWHATOG
TTapapével avolkTd. Ze auTd 1o TTAaioIo dev Ba TTPETTEl va EEXVANE TTOTE OTI OGO TTOIO
TTOAUTTAOKN KQI ATTAITNTIKI) O€ CUVTAPNGON Kal YVWOEIG €ival Jia TTpocyyion 1600 TToI0

OUOKOAO gival va epapuoaTei o€ eupeia KAipaka otnv TTpaen.

Napadeiyyara eQapuoywyv kai aiodnTApwv via adpdeucon oe KAAAIEPYEIEG

EKTOC £6A@OUC

Ymapyouv did@opol TUTTOlI aiobnTipwyv PETPNONG TTAPANETPWY UTTOCTPWHATOG TTOU
MTTOpOUV va XpnoipotroinBoulyv yia To autéuato €Aeyxo Tng dpdeuong. H Mo gupeia
eQapuoyr agopd aiobntApeg TTou dueca i Euueca divouv TTANPOPOPIa OXETIKA HE TA
eTTiTeda uypaciag oto uméoTpwua. O Munioz-Carpena (2009) aAAG kai o Pardossi
K.a. (2009) oe Trpoéopata GpBpo avaokdTNong TTapaBETouv OAeC TIG TeAeuTaieg
e€eAieic OXeTIKA e TNV XpAoN aiodnTpwy uypaciag yia €dd@n Kal UTTOOTPWHATA.
2TV ouvexeia  yivetal  TTOAU  OUVOTITIKN  Trapouciacn  Twv  euplTepa
XPNOIMOTIOIOUMEVWY  TEXVOAOYIWV  TTOU  €XOuv  duvatoTATO  ATTOTEAECUATIKAG
EQPOPUOYNG Ot TTapaywylkég ouvBnkes (yia mapddeiyua Oev TTapoucidalovial n
MEBOBOG veTpoViwy, aIoBNTAPEG WETPNONG NAEKTPIKNAG aywyludtnTag, aiodnTtrpeg
BePMIKAG AyWYINOTNTAG, YUXPOUETPA EDAPOUG KOK).
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Aio0ntnpeg pérpnong raong - Tevoiouerpa (Tensiometer)

H xprion TevolopéTpwy gival pia péBodOG TTou £QapUOleTal £BW KAl DEKAETIEG YIA TOV
é\eyxo NG Aapdeuong oe KaAAEpyeleg oTto Xwua. (Lieth kar Oki, 2007; Murfoz-
Carpena, 2009; Pardossi K.a., 2009). To 1evOIOUETPO €ival Hia CUOKEUN TTOU PETPA
ouvapikd TAéydaTog (matric potential) 3 po¢non uypaciag (moisture tension).
ATtroteAeital ammd éva cwArnva Pe dia TTopwdn KEPAUIKN TATTA 0TO éva AKPO Kal éva
MeTPNTA TTieoNg oT1o dANO (PTTOpEi va divel Kal NAEKTPIKO onua). O cwAAvAG yepilel Pe
vepd Kal n OucoKkeuny o@payifeTal Kal TOTTOBeTEITAl OTO UTTOOTPWHA (0PICOVTIA,
KATakOpUPA 1 JE OTTOIBdNATIOTE Ywvia) £€T01 WOTE N KEPAMIKA TATTA va PPICKETAI OTO
BaBog TToUu evdIagEpEl.

AauBdvovTtag uttéyn Kal TNV OPOIoUOPYIa £QAPHOYAS TOU CUCTHHATOG OAAG Kal TIG
ATTOOTACEIG ATTO QUTA KAl OTOAAKTEG T TEVOIOUETPA TTPETTEI va TOTTOBETOUVTAI OF
XOPaAKTNPIOTIKA yia K&GBe Cwvn 1) oTdon apdeuong onueia. TEVOIOUETPA PE KEPAMIKES
Ta1TEG UWPNARG POAG avTidpoUuv ypriyopa o€ aAlAayég oTnv uypacia kal €10l gival
TEPIOTOTEPO KATAAANAQ yia uttooTpwpata udpoTroviag (Munoz-Carpena K.a., 2005).
Mia koivr] e@appoy Xpriong Twv TEVOIOUETPWY €ival n Xprjon Tou CrPATOG yia TNV
TTapeUTTOdIoN TNG Apdeucng v Oev TTECEI N UYPACia KATW aATTO €va OPICHPEVO GhEio.
Mia TTepIcoOTEPO TTOAUTTAOKN TTPOCEYYION a@opd dU0 onueia ava@opdgs: éva anueio
UWNANG pudnong TTou avTITTPOOWTTEUEI TO XAPNAS OpIo uypaciag Kal EVEPYOTTOIE TNV
apdeuon kal éva onueio XaunAng pulnong TTou avTITIPOOWTTEUEl TO UWNnAS 6plo
uypaaciag kal opifel Tov TEPUATIONO TNG Apdeuong (N TN CUuvEXIOH TNG yia KATTOIO
OPIoUEVO XPOVIKO DIACTNMA ETTITTAEOV WOTE va €MITEUXOEI Kal TO {NTOUPEVO TTOCOCTO
ammoppong). To CATNua eivarl 6T n €vraon diaBpoxAg Tou cuoTAuaTog Apdeucng
TPETTEl va €ival ApKETA XAPNAAR WOTE va UTTOPEI TO TEVOIOUETPO VA AKOAOUBEI TIg
aAAayéc OTnv uypacia Tou UTTOOTPWHOTOS (autd JTTOPEl va  €mMTEUXBEl  Kal
eQapuodlovTag TNV apdeucn Pe TTAAPOUG). TEAOG 0 €AeyXOG WE TEVOIOUETPO TTPETTEI VA
mepINaPBAvEl Kal pia o€lpd atmmd €IOOTTOINCEIG TTOU UTTOPEl va OxeTiCovTal ME
mpoBAAuaTa oTo ouoTnua apdeuong. lNa TTapddelyua o€ TTEPITITWON  TTOU
TTapouacialovtal TTOAU UPNAEG TINESG pulnong.

eVIKES TIMEG TWV OpPiWV aUTWV yia uTTooTpwuaTta eival Ta 1 kalr 5kPa. BEBaia yia kabe
uttéoTpwpa xpeldletal afloAdynon Kai avTioToixn puBuion Twv opiwv. ZUPPwVva JE
Toug Lieth kai Oki (2007) yio opiouéva UTTOOTPWHATA CUUTTEPIAGUBAVOUEVWY TOU
meTpoPBauBaka kar Tou TEPAITN Oev €xel amodelxBei kard OGO n Xprion Twv
TEVOIOUETPWY €ival atroteAeopaTikr). O KUpIog Adyog yia autd iowg OXETICETAl UE TO

MEYAAO TTOPWAES TWV UTTOOTPWHATWY autwv (> 80% ot oxéon he 1o oXedOV 50 Twv
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KOIVWYV £B00QUWIV) TTOU £XEI WG OTTOTEAECHUA TNV PETPIA ETTAPN METOEU UTTOOTPWHATOG
Kal kepapikAg Tatrag (Pardossi k.a., 2009).
2TA  TTAEOVEKTAPOTA TWV TEVOIOPETPWY ouykataAéyovTal Ta akdAouBa (Muhoz-
Carpena, 2009):

= Apueon pETPNON TNG {nToUuEVNG 1IB16TNTAG (TACN)

= [lepioxn deiyuatog o@alpiki pe DIGUETPO £wg Kal 10cm

= Agv emnpeddetal atrd TNV aAATdTNTA TOU UTTOOTPWHATOG

= AuvatotnTa cuvexWwy PMETPACEWY PE KaTaypa®r o€ datalogger

= ATAA Kal BnVA KaTaokeun Pe atrAoikEG avAyKeg OUVTAPNONG
Qg pelovekTApaTa avagEpovTal Ta akdAouBa (Munoz-Carpena, 2009):

= Mikpd €Upog pérpnong pudnong (< lbar)

= IXETIKA XOUNAGG Xpbvog atroKpIong

= AvdAykn yia ouvexn TTapakoAouBnaon woTe va yeidel Je vepd oTav XpelddeTal

AioOntnipec pérpnong OinAsktpikng xwpnrikornrag (Dielectric
Capacitance)

O1 péBodol uttoAoyiouoU TNG uypaciag OTa UTTOOTPWHATA PECW METPACEWV TNG
OINAEKTPIKAG XwpenTIKOTNTAG 1 TrepatdtnTag (dielectric capacitance 1 dielectric
permittivity) atrokToUv OAO KaIl TTEPICOOTEPEG EPAPUOYEG OTNV TTPAEN €TTEId £XOUV
TTOAU ypriyopn oTTOKpION evw UTTOPOUV TTAPAAANAG O OPICUEVEG TTEPITITWOEIG Va
METPAIOOUV Kal TNV aAaToTNTA-NAEKTPIKN aywyiudétnTa (EC) Tou utrooTpwuaTog (Lieth
kar Oki, 2007; Munoz-Carpena, 2009). H éupeon auti péBodog Baciletal otnv
METPNON TNG OINAEKTPIKAG XwPENTIKOTNTAG n oTtroia kabopilel Tnv TaxutnTa €VOG
NAEKTPOPaYVNTIKOU KUPATOG A TTOAROU PECW Tou £BA@ouGs. Mpogavwg 6Aa Ta UAIKG
TToU UTTdp)OouV OTO £€8agog eTnPedlouv TNV SINAEKTPIKA OTABEPA aAAd aTTd Tn OTIYMN
TTOU N TIMA TNG YIa TO vePO €ival TTOAU peyaAUTepn atrd Ta uTTOAoITTa UAIKG (81 yia To
veEPOD, 2-5 yia Ta £BOPIKA CWHATIOIa TwV TTEPICCOTEPWY £DAPWYV Kal 1 yia Tov aépa),
TO TTEPIEXOMEVO O€ vePO €uBUVETAl KUPIWG yia TNV TeEAIKA TNG Tiur. OAeg o1 uéBodol
METPNONG OINAEKTPIKNAG XWwPNTIKOTNTAG XPNOIUOTTOIOUV EUTTEIPIKA HWOVTEAQ yia Thv
EKTIUNON TOU TTEPIEXOMEVOU O€E VEPO PECW TNG WETPNONG TNG Tou orjpaTtog £€6dou. Ol
BaoikdTepeg amd autég eival o1 akdAoubeg (Pardossi k.a., 2009; Murioz-Carpena,
2009):

=  Métpnon TnG 10XUog avdkAaong oto Tedio Tou xpovou (Time domain

reflectometry - TDR)
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= Métpnon mediou ouxvotntag (Frequency domain - FD) pe dUo PBaOIKEG
TEXVIKEG: XwpNTIKOTNTA (Capacitance) kal érpnon g 10XU0¢ avakAaong oTo
medio Twv ouyvotTwy (Frequency Domain Reflectometry - FDR)
=  Métpnon eupoug avakAaong (Amplitude Domain Reflectometry - ADR)
2nueivetal 6T ol alcdntpeg FD kal TDR peTpolv pe KATAAANAEG TPOTTOTTOINGEIG KAl
Tdon TAéypaTog (W) (Pardossi K.a., 2009).
MéETpnon TnG 10XU0G avakAaong o1o Tedio Tou Xpovou (Time domain reflectometry -

TDR)
H 1exvikn TDR xpnoiyoTtroiei TrTapdAAnAa peTaAAikd oToixeia (odnyoug KUPATog) yia

Vo PeTa@EPEl €vav nAekTpouayvnTikG TTaAud oto uttéoTpwpa. O xpdvog Trou
XPeIddetal o TTAMIOG wOoTe va Kivnoei Katd PAKOG Twv odnywv KUPOTOG E€ival
ouvapTnon TNG BINAEKTPIKAG XwpeNTIKOTNTAG Tou £ddgoug (Dalton kal Poss, 1990).
Akoun n avdAuon Tou nAeKTPOUAYVNTIKOU TTOAPOU TTOU ETTIOTEQEI UTTOPEI va dWOEI
TTANPOPOPIES YIa TNV NAEKTPIK aywyihoTnTa Tou £ddgoug (Lieth kai Oki, 2007). Oi
MeTPNTEC TDR €xouv ouvABwe 2 1 TpeIg TTAPAAANAEG PETAANIKES QiXMEG 1 akideg e
pAkog amd 10 €wg 50cm, eival OXETIKA @BnNvoi Kal €Xouv PeYAAn avOekTIKOTNTO
KUpiwg AOyw TnG amAdTNTOG KATAOKEUNG Toug. OpIopéveg eVOAAOKTIKEG AUCEIG
mepIAapBAvouy  oTTEIPOEIdEIC 0ONYoUS KUPATOG WOTE va MEIwBei TO PAKOG Twv
peTpnTwv (Nissen K.a., 1998) kal evowudTwon Toug OE yuyiva OTOIXEio wWoTe va
METpOUV Ouvapiké TIAéypaTtog (Persson Kk.a., 2006). ZT1a TTAEOVEKTHMATA TWV
alIoOnTApWY auTwy cuykataAéyovTtal Ta akdAouBa (Murioz-Carpena, 2009):

»  AkpiBeia (0,01 m3 m®).

= Aev amaiteital ouvnBwg Baduovounon yia diapopeTikd 4a@n.

= Agv £X0OUV ONPAVTIKEG ATTAITAOEIG CUVTAPNONG.

= Aev ernpedlovTal ammd ouvhon emmimeda aAaTdTNTAG.

= Mrmopouv va PHETPOUV Kal TNV NAEKTPIKA aywyINoOTNTA.
210 pelovekTAuata avagépovtal (Muhoz-Carpena, 2009):

=  To OXETIKA NeYAAO KOOTOG.

= Mikpn mepioxn deiypatog (Tepittou 3cm akTiva yUupw atmd Toug odnyoug

KUuaTtog). BEBaia To TeAeuTaio pTTOPEi va gival Kal TTAEOVEKTNUA OE OPICHEVES
€£QUPUOYEG.

Métpnon Trediou  ouxvétntag  (Frequency Domain - FD): XwpnTikéTnTta

(Capacitance) kal Métpnon tn¢ 1oxUoc¢ avdkAaonc oT1o medio TwV OUXVOTATWY

(Frequency Domain Reflectometry - FDR)

O1 1exvikég FD eival mapouoieg pye v TDR. lMapdAa autd kabwg n TDR petpd
OAAQYEG OE XPOVIKA XOPOKTNPIOTIKA TOU NAEKTPOUAYVNTIKOU TTAAPOU KOBWG TagIBEUE!

KATd MPAKOG Twv odnywv Kupatog n FD avaAuel aAAayéG oTa XapakTnPIoTIKA
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ouxvoTnTag Tou TTaApouU (Lin, 2003). To tTAsovéKTNUa TNG TEXVoAoyiag FD oe oxéon
pe TNV TDR eival To 0TI YTTopEi va XpNoIoTToIEl TTOAU PIKPATEPA WrKN KUPaTog (<10
cm) kai To OTI atraITel TTOAU TTI0 atTAd nAekTpovikd (Pardossi k.a., 2009).
Mia pdala utrooTpwHAToG (TTEPIOXT OEIYHATOG) HE TIG HETAAAIKEG AIXUES i TTAGKES TOU
aloOnTApa TToU PpioKovTal JECA TOU PTTOPET va AsiIToupyhoel ws TTukvwTnS (Munoz-
Carpena, 2009). 'Eva TTOAJOOKOTTIO OUVOEETAI YE TA PETOAAIKA QuUTA OTOIXEIO TOU
aloOnTpa  dnUIoUPYWVTASG €va  KUKAwMA, ol aA\ayég OTnv  uypacia  Tou
UTTOOTPWHOTOG WTTOPOUV va avixveuBoUv MEOow Twv oAAaywv oTn ouxvoetnta
AeIToupyiag TOu KUKAWHATOG. ZTOUug aloBntApeg XwpentikdTNTag (capacitance) n
OINAEKTPIKA TTEPATOTNTA PBpioKeETOl PHEOW TNG METPNONG TOU XPOvo @OPTIoNG TOu
TTUKVWTA Tou  €xel OnuioupynBei. 2tou¢ aicbnmpeg FDR n ouyxvétnta Tou
TTOAUOOKOTTIOU  SIoTPEXEl €va €UPOG OUXVOTATWY HE OKOTTO Tnv €Upecn TnNG
ouxvOTNTAG OUVTOVIOUOU (ekei OTTOU TO €UPOG KUUATOG €ival TO PEYAAUTEPO) TTOU
QTTOTEAET HETPO TOU TTEPIEXOMEVOU O€ VEPO TOU UTTOOTPWHATOG.
270 TTAEOVEKTAHATA TWV AICONTAPWY aUTWVY cuyKaTaAéyovTtal Ta akdAouBa (Pardossi
K.a., 2009; Muhoz-Carpena, 2009):
»  AkpiBeia (20,01m® m®) katémv duwg Babuovéunong.
= Agv £X0OUV ONPAVTIKEG ATTAITAOEIG CUVTAPNONG.
=  Mrmopouv va xpnoiyotroinBouv Kal o€ uwnAd TTireda aAaTdTNTAG (EKEI TTOU
Ta TDR ammoTuyxavouv).
=  KaAUtepn avdAuon ammoé 1a TDR.
= Opiouévol T€ToI01 AIOONTPES (TTOU XPNOIMOTTOIOUV XAKNAEG oUXVOTNTEG) €ival
TTOAU @BnvoTEPOI aTTd Toug TDR.
210 pelovekTiuata avagépovtal (Munoz-Carpena, 2009):
= H Babuovoéunon eivail amapaitnta (Baas kai Straver, 2001; Morel kai Michel,
2004).
=  H uikp Tmepioxn) Oeciypatog. BéBaia 1O TeAeuTaio uTTOpEl va gival Kai
TTAEOVEKTNUA OE OPICUEVEG EQAPUOYEG.
=  Om é€xouv Tnv TAON va £xouv WeEYaAUTepn euaicbnoia oe Bepuokpaaoia,
QAIVOPEVN TTUKVOTNTA, TTEPIEXOMEVO O APYIAO Kal KEVA aépa O oxEon PE TA
TDR.
MéTtpnon eupoug avakAaong (Amplitude Domain Reflectometry - ADR)

H apxn Asimoupyiog Twv aiobntipwv autwv eival n akdAoudn (Murioz-Carpena,
2009). Otav é€va nAekTpopayvnTIKO KUpa TTou Tagldevel KATA PAKOG Miag YPOPUNG
METAdOONG OUVAVTNOEl €va ETTITTEDO OAAAYAG avTioTaong, PEPOG TNG EVEPYEIAG TOU
KUJATOG avaKAQTAl TTIOW TTPOG TOV PETAdOTN. TO aVOKAWUEVO KUPA AAANAETTIOPG ME

TO TTPOCTTITITOV KUPA TTOPAYWVTAG Jia TAon KAaTd PrKog TNG YPOauung yeTadoong. Av
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0 OUVOUOOUOG UTTOOTPWHATOG — AIXMWY aiodnTripa oploBeTolv TO £TTITTEdO0 aAAAYNG
avtioTaong, N HETPNOoN TNG dIaQopdg PeyéBous Twv dUo KUPdTwy divel TRV avTioTaon
UTTOOTPWHATOG — aAIoBNTAPA.

270 TTAEOVEKTAPATA TWV AIOONTAPWY AUTWY CUYKATaAéyovTal Ta akdAouBa (Muroz-
Carpena, 2009):

= AkpiBeia +0,05m®* m?3 Tou BeATIDVETAI OPWS KATOTIIV  BABUOVOUNONG
(20,01m* m’®).

= EmTpétTel yeTpocIg o€ TTOAU aAaToUuxa UTTOOTPWHATA (Ewg Kal 20dS/m)

= IXETIKA @ONVOI.

= Xwpig etTidpaon atrd TG ouvrnBeIg BEpUOKPATiEG.

210 pelovekTApaTa avagépovTal (Munoz-Carpena, 2009):

=  H uikpn Tmepioxn Oociypuatog. BéBaia 1O TeAeuTaio uTTopEl va gival Kai
TIAEOVEKTNUO OE OPICPEVEG EQAPUOYEG.

» H onupavtikf emmidpacn TToU €XOuv OTIG WETPAOEIC Ta Kevd aépa, Ta
TeTPadAKIa 1] YeVIKA peydAa TepdXIa OTO UTTOOTPWHA Kal n Kivnon vepou
oTnVv TePIOXN deiypaTod.

AMOI a100NTAPEC PETPNONG BINAEKTPIKAG XWPENTIKOTATAG

levikd €xouv avatrTuxBei diapopeg TTaparlayEég TG TexvoAoyiag auTig. AvagépovTal
(Munioz-Carpena, 2009) o1 aioBntipeg peradoong ¢dong (Phase Transmission -
Virrib) xpovikig emidpacong yetddoong (Time Domain Transmission — TDT).

[evikd ouptrepdopaTa  OXETIKA pe  Toug  aioBntApeg  péTpnong  SINAEKTPIKAG

XWPENTIKOTNTAG
H xprion Twv aiodnmpwyv TDR, FD kai ADR utropei va gival TTapduola Je auTh Twv

TevoloueTpwy (Murray K.a., 2004). Mmmopouv va avtiAngBolv 1600 To {npd onueio
ava@opdg TTou anuatodoTtei Tnv évapén TG apdeuong Kai €TTeIdr) £Xouv ypriyopn
QTTOKPION MTTOPOUV ETTIONG va €AEYEOUV Kal TOV TEPMATIONO QUTAG (ETTOMEVWG va
opioouv Tnv d60n). H peydAn diagopd ue Ta TEVOIOUETPA BpiokeTal OTO OTI JETPOUV
o€ dIaPopETIKOUG GEoveg TNG X.K.Y, Ta TEVOIONETPA PETPOUV pUlnon evw Ta TDR, FD
kal ADR Ttrepiexouevo ae uypaacia. Autd PTTopEi va gival TTpOBANPa 0€ UTTOOTPWHATA
e X.K.Y. he TTOAU ammoéToun METAPOAN uypaciag o€ HIKPO €Upog pulnong (0TTwg
IoXUel yia Tov TTETpoRAuBaka oTa TTPwTa cm pulnong) 6tou n akpifeia pETpnong
Tailel 1Id1aitepa cofapd Adyo.

AIcONTAPEG BINAEKTPIKAG XWPNTIKOTNTAG (1 TTEPATOTNTAG) YIa TN HETPNON €OAPIKNAG
uypaoiog 6TTwg o ML2 ThetaProbe tng Delta T ka1 o 10HS (A aképn kaAutepa o EC-
5 — Aoyw PIkpOTEPOU GYKOU ava@opdg) TnG Decagon €xouv Tnv duvaTtotnTa PETA OTTO
OXETIKA BaBuovounaon va xpnoiyotroinBouv yia Tov €Aeyxo dpdeuong o€ udPOTTOVIKA

ouotiuaTta (Nemali k.a., 2007; Miralles k.a., 2010). Opwg OXeTIKA TrEIPAPATO
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(Thompson k.a., 2007)** éxouv KataAi&el OTI N xpAon TETOIWY aIoONTAPWY Bev EXEl
TTAVTA  IKAVOTTOINTIKA oKpifela e¢aimiag BepdTwy TTOU  OXeTiCovial pe 1O BABog
PICOOTPWHATOG, TNV EKTIUNON TNG udaTOIKAVOTNTAG KAl TWV OpPiwv TOU €UKOAO
OlaBéaipou vepou, TNV BaBuovounaon Twy aiodnTipwyv aAAd Kal TNV akpiBeid TOug 0TO
€UpPOG TIHWV TTOU eVOIaépel. Ot idlol epeuvnTég (Thompson K.a., 2007) Bewpouv OTi oI
METPAOEISC TOU UdATIKOU SUVAMIKOU Tou £6AQOUG gival TTOAU TTIo akpIfeic 660 agopd
TOV TTPOYPAUMATIONS apdeUoewy 0€ AaXAVOKOUIKEG KAANIEPYEIEG EVTOG BEPUOKNTTIOU.

AMN\oI aio6nTpeC TTou oXeTiovTal YUE TNV UYPACic 0TO UTTOCTPWUA

O1 petprioeig GAAWV TTAPOUETPWY TTOU OXETICOVTAI UE TNV TTEPIEXOMEVN Uypaoia OTO
UTTOOTPWHAO  UTTOPOUV va a@Oopouv Tnv METPNon Twv elopowv (Gpdeucn) Kai
QTTOPPONAG TTOU UTTOPOUV VO CUVOUAOTOUV HE PETPAOEIS Yia utToAoyioud ET woTe va
Exoupe udaTikd 1I00QUyIa. 2TnV TTPAEN £xouv aglohoynBei cuoTAUATA TTOU OTOUATOUV
TNV apdeuon étav n amroppor| (leaching fraction) @Tdoel o€ KATTOIO TTPOKABOPICUEVO

TT0000TO TNG TTOCOTNTAG vEPOU TToU TTapéxeTal (Stanghellini kar Van Meurs, 1992).

Merproeic dAAwv mapauérpwyv oTo UITOOTPWUA

2€ OPIOHEVEG TTEPITITWOEIG O€ POVTEAQ dlaxeipiong TNG Apdeuong £Xouv eviaxBei Kai
METprioelg Bepuokpaciag Tou utrooTpwuartog (Stanghellini ki De Lorenzi, 1994).
Akbun €xouv avagepBei petprioelc Tng EC Tou vepol oTOo UTTOOTPWUA KOl OThV
atmmoppon (Lea-Cox K.a., 2009). Oi van lersel k.a. (2009) £éxouv petprioel Tnv EC oT0
O1dAupa Tou uTttooTpwuatog e aioBntipa SigmaProbe (Delta T devices, UK).
MapdAAnAa peTpoloav Kal TNV uypacia oTto ummOoTpwHa e aioBnmpeg EC-5
(Decagon, Pullman, WA). O1 Sanchez-Guerrero k.a. (2009) aioAdynoav €Aeyxo
apdeuong e OTOXO Tn dIATAPENON TNG NAEKTPIKAG AYyWYINOTNTAG GTNV ATIOPPON O€
oTaBepd emimeda (EC = 2.5 dSm™) v oTroia HETPOUCAV PE POPNTO AYWYIUOPETPO
(HI8733, Hanna Instruments, Germany) vwpig K&6e rpwi.

Mia GAAN TTpoTEIVOUEVN TEXVIKA €AEYXOU YyIa £QAPUOYR O€ UDPOTTOVIKA CUCTHUATA
gival n ouykpion TNG nNAeKTPIKAG aywyiuétntag (EC) tou BpemTikoU dSlaAUuatog
Gpdeuong kal auTthg Tou SIaAUPATOS aTToPPONG. ZuvhBwg n atroppon eival TNG Tagng
ToU 20% TOU e@apuolduevou Oykou vepoU kal N EC tou diaAlpaTog atropporg dev
TTPETTEl va Slapépel TTEpIoodTEPO atmd 1 dSm™ oe oxéon pe 1o didAupa ApdEUCTC.
Edv n EC mng atropponig ival yeyaAuTepn, auto deixvel avettapkr dpdeuon pia Kal Ta
QUTA XPNOIUOTTOIOUV YpPryopad VEPO KAl TA IOVTA OUYKEVTPWVOVTAlI OTO OIGAUMQ

atroppong (Hochmuth, 2001).

2 >nueIwveETal OTI N EpYaTia TOUG agopd KAANIEPYEIEG O€ £DAPOG.
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Y1rep Kail KATA TWV S10@OpWV TPOTTWV eAEYYOU HEOW AICONTAPWV

Ta udpaUAIKG TEVOIGUETPO QATTOKPIVOVTAI OTNV TACN CUYKPATNONG KAl E€TTOPEVWIG
METPOUV OKPIBWG TNV pulnon Tou TIPETEl va  KaTaBdAouv Ta QUTA yia va
QTTOOTTAC0UV VvEPO atmd To €Dagog. 'Exouv ueyaAuTepn avdAuon oe oTeyvoTepa
UTTOOTPWHATA KAl Ol JETPAOEIG TTOU divouv gival EAdXIoTa euaiobnTeg oToV TUTTO TOU
UTTOOTPWHATOG (dev  atraiteital Babuovounon yia KABe utTéOTpwUA) KAl OTnNV
aAatétnTa (Thompson k.a., 2007). ATTO Tnv GAAn éxouv TTEPIOCOTEPEG ATTAITHOEIG
ouvTAPNONG Kal o€ TTOAU Enpd £dden dev divouv akpieic petprioelg. O1 dinAeKTpIKOI
alodNTAPEG yia PETPNON TNG TAoNG TTAEyPaTOoS (W) €Xouv KaAuTtepn avdAuon o€
HEYBAEC TTEPIEKTIKOTNTEG O€ vePS (0,15 — 0,40 m® m™ fj kai PeyaAUTEPES yia TexvNTa
UTTOOTPWHATA PE HEYEAO TTOPWAEG), Kal dev ammaitouv TTOAU cuvtipnon. Ao Tnv
GAAN xperagovtal Babuovopnon yia KABe TUTTO UTTOOTPWHATOG KAl ETTNPEACOVTAI TTOAU
atmo TNV €AAEIYN OUOIOPOPYIAG Kal yia TO AOYO QuTO CUUTTEPIPEPOVTAI KOAUTEPA OF
opoloyev HEoa OTTWG N Guuog A o TreTpoPdaupakag (Pardossi k.a., 2009). AT Tnv
GAAN Ta TEVOIOUETPO £XOUV VEPO OTO E0WTEPIKO TOUG TO OTTOIO UTTO CUVBNKES IOXUPNAG
Tdong ouykpdtnong pTTopei va €¢EABel atmd To Opyavo (OTIG EQAPUOYESG UDpOTTOVIaG
OuwWG auTtd O¢ev gival eUKOAO va oupBei). ETTopévwg OTTOU avapéveTal va UTTAPXouV
IOXUPEG TETOIEG TACEIG TO Opyavo XPEIAZeTal cuxvh TTapakoAolBnan Kai cuvtApnon.
O1 a108NTAPES NAEKTPIKAG aywYINOTNTOG ival YEVIKA @BNvOTEPOI ATTO TA TEVOIOUETPA
Kal atmmaitolv Alyotepn @povtida. ATTO Tnv dAAn etnpeddovral onuavTikG amd Tnv
aAaTOTATA —aKOUN KAl O€ KAVOVIKEG CUYKEVTPWOEIG AITTACUATWY- KAl £€XOUV PEYAAO
XPOvVo atrékpIiong oTIG aAlayég TG uypaaciag. Emopévwg dev givalr katdAAnAol yia
XPNon o€ UTToCTPWUATA.

O1 a108nTPES BINAEKTPIKAG XWPENTIKOTNTAG €ival YEVIKA TTEPICOOTEPO TTOAUTTAOKOI 600
a@opd Ta nAekTpovIKd. MNa 10 Adyo autd KooTi(ouv ApKeETA TTEPIcOOTEPO. BéBala n
Tdon eival va yivovrar 6Ao kai TTo atrAoi kal @Onvoi kai €101 Bpiokouv OAo Kal
TTEPICTOTEPO EPAPHOYN OE TTAPAYWYIKEG eykaTaoTdoels. O aigbnthpeg autoi £xouv
MEYAAN eravaAnwiudtnTa aAAd n akpiBeid Toug dev gival TTOAU uwnAn (Kupiwg Adyw
OQOAPATWY BaBuovounong Kal  ETMidOPACNG  €ETEPOYEVEIAG TOU  UTTOCGTPWHATOG)
(Pardossi k.a., 2009).

Mevikd TTOANEG ammd TIG TexvOAoyiec aloBnTApwWY Uypaciag TTOU KATOOKEUGOTNKAV
apXIK& yia xprion oto £dagog, dev TETUXAV KAAA QTTOTEAEOUATA O€ UTTOCTPWHATA
KaAAiépyelag (Lea-Cox k.a., 2009). O Muroz-Carpena (2009) mrporteivel pia péBodo
emAoyng, PBaon Tng oToiag utroAoyidel éva TEAIKO O€iKTn XapakTnpIouou Tou

a1I00NTAPa PEOW TWV ATTAVIACEWYV OE Hia OEIpd EPWTACEWY TTOU AQOPOUV: TO EUPOG

75

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 19:34:51 EEST - 18.119.119.204



METPANOEWYV, TNV akKpiBela, TNV €TavOANYINOTNTA, TOV TPOTTO MHETAPOPAES TWwV

0edopuévwy, TIG ATTAITACEIG CUVTHPNONG KAl TTPOPAVWGS TO KOGTOG ayopdc.

2uurmrepaouara

H atroteAeopaTikr) dpdeuon CUVTEAEI OTNV TTOCOTIKI) KAl TTOIOTIKY BeEATIOTOTTOINON TNG
TTOPAYWYHG EVW TAUTOXPOVA CUMBAAEI OTNV PEIWON TwY €I0POWV O0TNV KAAAIEpyEIa
KAl TWV aVeTIBUUNTWY ekpowv atmd autr). H diaxeipion NG apdeuong oxeTideTal pe
TOV KABopIoPO TNG ouxvOTNTAG Kal TNG dO0oNG TToU JE TN O€IpA TOug BaacifovTal oTnv
EKTIUNON TWV AVOYKWY TwV KAAIEPYEIWV O VEPO KAl 0T dUVATOTNTA OUYKPATNONG
uypaaciag atrd 10 UTTOOTPWUA. Z€ TTPAKTIKO TTiTedo n diaxeipion NG dpdeucng oTa
Tapaywyiké BepUOKATTIA YiVETAI OUVHBWG PE Mia attd TIG akOAOUBEG TTPOCEYYIOEIG:
1. XpOoVIKOG TTPOYPaUMaTIoON6S
2. Extiynon €CatyicodiatvoAg  HEOW OUCOWPEUCNG  TTPOCTTITITOUCAG

EVEPYEIOG NAIOKAG aKTIVOBOAiag

MeTproeIg TTapauETPWY ATTooTPAYYIONG (OYKOog atroppong, EC)

MeTproeIg TTAPAUETPWY UTTOOTPWHATOG (uypaacia, Bepuokpaaia, EC)

MovTéAa ekTipnong €CaTuicodIaTVonG HE Xprion OcIpdg PETPAOEWY

ouvenkwv TTePIBAAAOVTOG
O XpovIKOG TTPOYPAUMATIONOS OTNV KOoAUTEPN TTEPITITWON KatapTifetal pe Pdon
TTANPOPOPIEG - UTTOAOYIOHOUG TTOU TTPOKUTITOUV atmd povTéAa €€aTUICOdIATTVONG -
OTTWG TO YEVIKA OTTOOEKTO OTIC NUEPES pag PoviéAo Penman-Monteith (Allen k.q,
1998, Allen k.a., 2011a, Allen k.a., 2011B)-. ATT6 TNV GAAN TTAcUPG Ol GUTOUATIOUOI
XPNOIJOTIoIOUV GUVNBWG METPNOEIG aiobntipwy TTou oxeTiovial Aueca PeE TNV
eCaTuiocodiativor] aAAG  Xwpig va  UETPOUVTAl QUOIOAOYIKEG TTAPAUETPOI  TNG
KaAAIEPYEIOG —TUTTIKO OXETIKO TTapddelyua atmoTeAei n nAlakr akTivopoAia (Stanhill &
Scholte, 1974; Lizarrara k.a., 2003; Katsoulas k.a., 2006)-. Ouywg n yevikA
OTTOTEAECUATIKOTNTA EQAPHOYNG TETOIWV TTPOCEYYIoEWY YIa TOV £AeyX0 TNG Gpdeucng
o€ BeppokAma Tapapével akdun uté oculntnon (Raviv k.a., 2002). MBavoi Adyol yia
auTtd oxeTiCovral Pe TIC MEYAAEC OIAKUMAVOEIC TNG QUAAIKAG emmipdvelag (T1.X. O€
0VvOOKOUIKEG KOAAIEPYEIEC WE TN OUAAOYN Twv avBiéwv), TIG emMOPACEIC eXBpwv Kal
aoBevelwv oTnv diatvor, TNV avamTuén aAatdétnTag oTo UTTOOTPWHG KOK. AKOUN Ol
€I0IKEG OUVONKEG €vTiOG Tou Oegpuokntriou (UWnAf OXETIKN uypacia, Bépuavon,
TEXVNTOG QWTIOPOG, OUyKEVTPpWON CO, KOK) Oev gival EUKOAO va CUTTEPIANPBOUV pE
MEYAAn akpiBeia, o€ amAd (Baille k.a., 1994) aAAG akOun Kal o€ TTOAUTTAOKA POVTEAQ
€€aTuIoodIaTTVOAG TTOU  avaTrTuxOnkav  €10IKa  yio  BepuoKNTTIOKEG  KAANIEPYEIEG
(Stanghellini, 1987; Prenger k.a., 2002; Donatelli k.a., 2006). lNa 10 Adyo autd TO

EPEUVNTIKO €VOIOQEPOV  OTPAPNKE OTNV  TIPOCEYYION TwV AUECWY METPROEWV
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TTOAATTAWY QUTIKWYV TTAPAPETPWY (TTpooéyyion “speaking plant”) émrwg 10 UdATIKG
OuvVapIKO Twv QUAAWY, N Beppokpaacia TNG UANIKAG eTIQAveIag, N por vepol OTOUG
QUTIKOUG 10TOUG, oI aAAayEG oTn BIAPETPO BAAOTWY, N ETPNOT TNG EKTTEUTTOPEVNG KAl
QVOKAWPEVNG NAEKTpOPAYVNTIKNAG akTIVOBoAiag kok (Prenger k.a., 2005). Ol
TIPOOEYYIOEIG AUTEG PTTOPOUV VA TTPOCPEPOUV TTANPOPOPIA OXETIKA WE ETTIKEIMEVN
UdATIKA KATATTOVNON TIPIV TA OXETIKA CUUTITWHATA Yivouv opatd, OPwG N €QapUoyn
TOUG TTEPIOPICETAI KUPIWG 0€ apyd avaTTTUoOOPEVA QUTA -AOyw TNG OXETIKA apynig
XPOVIKAG TOUG AVTATTOKPIONG OTIG GAAAYEG TwV PETPOUMEVWY TTAPaUETPpWY (Raviv
K.a., 2002)- kal og KOANIEPYNTIKEG TEXVIKEG TTOU eV ATTAITOUV TTOAU OUXVEG apdeUTEIG.
‘ETO1 01 KAIVOTOUEG QUTEG TTPOCEYYIOEIG TTAPANEVOUV OTO ETTITTEDO TG ETTICTNHOVIKAG

£peuvag Kal Ogv €XOUV EQAPPOCTEI KON 0€ CUVBNKES TTAPAYWYAG.

2T10X0G TNG Epyaciag

H agiohdéynon twv peBOdwy ekTipnong TG e€atuicodiatvorg oTo TTEPIBAAAOV Tou
BeppoknTTiou TTapapével £va avolkTo BEua kal autd TTpaypaTeleTal To 4° KEQAAalo TNG
epyaciag. Me dedouévn TNV akpipeia Twv neBddwWV eKTiuNONG TNG €€ATUICOBIATIVOAG N
avalnmon BEATIOTwY TTpoypauudTwy dpdeuong (cuvduacuou ouxvoTnTag Kal d0ong
apOEUTIKWY  yeyovoTwy) aoTroTeAel  éva  evdia@épov  BEua  oTo  TTAQicI0  Tng
KOANEPYNTIKAG TTPAKTIKAG, TO OTTOI0 OTTOTEAEI Kal TO QVTIKEIUEVO Tou 5% kegpaAaiou.
270 010 KEQAAQIO yiVETAI KOl MIO TTPWTN CUCXETION TOU TTPOYPAUMATOG Apdeuong e
TNV avdkhaon amod TIC KaAAEpyeleg. Eival mpogavég 6T TTapapével n avaykn va
avaTTuxBei pia pEBodog TTou Ba xpnoiuoTTolEi wg €icodo pia €vdeign —oeikTn- TTou Ba
a1rodidel dueca TNV €IKOVA TNG UDATIKAG KATAOTAONG TOU OUVOAOU TNG KAAAIEpYEIag (1
NG apdeuTIKAG {Wvng TTou pag evolapépel) Kal Ba gival Ikav X1 ovo va deixvel TTOTE
mpétel va Eekiviioel n apdeucn  (ouxvotnTta) aAAd kal TTOTE auTh TTPETTEl va
TepuaTioTEl (860N). ZTNV TTEPITITWON TTou Ba avarrTuoodTav £vag TETolog deikTng Ba
ATav TTEPITTA N XPAON UTTOAOYIOTIKWY WEBOdWY uttoAoyiopoU e€aTtpicodiamvong. O
¢éA\eyxog péow Tou idlou BeikTn Tou ouvoAou Twv TTapayovTwy (agpiouog, BEpuavaon
0pooIou6g) TTou eTnpeddouy Tnv UdATIKA KATACGTACN TOU QUTOU Eival KATI ETTIBUUNTO,
TO OTTOI0 OUWG OE TTPWTO OTAdIO QYavVTAlEl eEAIPETIKA TTOAUTTAOKO HIa Kal gival TTBavo
va UTTdpyouv dATTEIPOl CUVOUAOMOI TToOU va odnyouv oTnv (NTOUMEVN KATAOTACH
(Stanghellini ka1 Van Meurs, 1992). 210 TAQiolo autd To 6° Kal To 7° Ke@AAQIo
TIPAYMOTEUOVTAI TNV dUVATOTNTA XProng OEIKTWY avAaKAAONG yia Tov TTpoodIopIoud
TNG UBATIKAG KATATIOVNONG BEPUOKNTTIAKWY KAAAIEPYEIWV.

>TNV AAAN TTAEUpd TOU OUVEXOUG, GTO UTTOOTPWHA, N HETPNON TTAPAPETPWY OTTWG N
uypaacia Kal N NAEKTPIKN aywyipotnTa €Xouv TTOAU KOAEG TTPOOTITIKEG YIO TN XPHon

TOUg €icodoI O€ oUOTHPATA EAEyXOU APdEUONG, €ITE AUTOVOUA EiTE OE OUVOUAOUO UE
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GAoug aioBntpes. Mia ocipd atrd TTPoBARUATA TTAPAUEVOUV OUWGS AVOIKTA, Kal auTtd
eival To Bépa Tou 8% Ke@aAaiou GTTOU YivovTal OXETIKEG TIEIPAPATIKEG AEIOAOYATEIG.
Baoikdg okoTrdg TG d1atpIBAG autrig ATav N JEAETN TWV duvaATOTATWY BlaXEipIoNS TNG
apdeuong Ot TTAPAYWYIKA OE€pUOKATTIO WG MIOG KAANIEPYNTIKAG €pyaciag Trou
eTTNPEACETAI ATTO TO CUVOAO TWV TTAPAYOVTWY TOU UIKPOKAINATOG Tou BgpuoknTriou.
2170 TAQiOI0O TO evOIOQEPOV  ETTIKEVTPWONKE OTnNVv  agloAdynon udiog oeipdg
UQIOTAPEVWY KAl VEWV BEIKTWY UBATIKAG KATAoTOoNG TOU QuUTOU TTou Baacifovtal o€
oedopéva TTou TTPoEpyovTal aTTd avakAaon akTIVOBOAIag atmmd Tnv KAAAIEpyEla, HE
OKOTTO TOV EVTOTTIONOG QUTWV TTOU UTTOPOUV va €XOUV TTPOKTIKA €QAPUOYH OTnVv
olaxeipion TNG dpdeuong oe BepUOKNTTIOKEG KAANIEPYEIEG, MEAETABNKE n aTTOKPION
UQICTAPEVWY  aloBnTipwy Tou  oxeTiovial Pe TNV udaTIKA  KATAOTOON TOU
UTTOOTPWHOATOG O€ OUVONKEG USPOTTOVIKWY KAANIEPYEIWV OTO BEPUOKNATIIO KAl €YIVE
avagopd oTn duvaTtdTNTa QUTOMATOU €AEyXou TnG apdeucong MPEOW METPNONG
TTAPANETPWY TOU evaépIiou TTEPIBAAAOVTOG Kal TOU PICOOTPWHATOG O€ BEPUOKNATTIA TTOU
EVTAOOOVTaI O€ €pya TTPACIVOU (CUYKEKPIPEVA O€ BOTAVIKOUG KATTOUG).

To Treipapatikd HEPOG TNG €peuvag OIEEAXOn o€ TUTTIKA oUyxpova eAAnVIKG
BepuokATIa (OTIG EYKATAOTACEIG TOU TH. AvBokopiag — ApxITektovikrg ToTriou Tou TEI
Hrmreipou otnv Apta kai TG MNewTtrovikAG ZxoAAG Tou lMavemmoTtnuiou @sooaliag oTo
BeAeoTivo) kal agopouce AaXavOKOUIKEG Kal avBOKOMIKEG KOAAIEpyeieg (yia Tnv

akpiBeia mTITePId, (EpUTTEPA, POKO KAl TOUATA).
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Ke@dAaio 3 - YAIKA, péBodol Kol TEXVIKEG

2710 TTAQiCI0 TNG €peuvag UAOTTOINBNKE N akOAoUBN ocIpd PETPHOEWY KAl TTEIPANATWY:

1. AoKIJEG Kal TTEIPAUATA CUOXETIONG UBATIKAG KATATIOVNONG KAl OUVONKWvV

evaéplou TrePIBAANOVTOG e Toug OeikTeG TTOU Ba peAeTnBOUV (BEpUIKOUG Kal
PACHATIKOUG).

2. Tleipduarta yia evTOTTIOHO TIMWV TwWV JEIKTWV TTOU Ba onuatodoTouv avaykn
yIO EvEPYOTTOINON 1 KAI TEPUATIONO TNG dpdeuong o€ BIAPOPES BEPUOKNTTIAKES
KaANIEPYEIES (EVOEIEEIG yIa TIG TIMEG AUTEG Ba UTTAPXOUV TTIBavATATA KAl ATTO TO
TTPWTA TTEIPAUATA).

3. Meipapatikég YETPACEIS e OKOTTO TNV AgIOAGYNon TNG Xpriong aicontipwy
TTOPANETPWY UTTOOTPWHATOG YIO TTPOCAPHOYR TTpoypaupudTwy dpdeuong TTou
Baoiovtal o€ CUYKEVTPWON TTPOCTTITITOUCAV NAIOKAS OKTIVOBOAIAG.

210 TelpdpaTa pia peTaxeipion agopouce pdptupa (control) o omroiog apdeudTav
oupBaTikG pe Bdon UTTOAOYIOPO UBATIKWY AVOYKWY ME KATTOIO QAVOYVWPICHEVO
MOVTEAO €EQTHICODIATTVONG VIO TO TTEPIBAAAOV BEPUOKNTTIOU KAl TTPOYPANMOATIONO UE
Baon cucowpeuan akTivoBoAiag r attAd XPOoVIKO TTPOYPAUUATIONO Kal Pia Ewg TpEig
(av@Aoya pe TNV €TAPKEIQ €COTTAIOUOU) PETAXEIPIOEIS (test treatments) OTIC OTToiEG
eQapudlovrav UudaTIKA KaTtamovnon o€ Oidgopa eTmimeda. YOATIKA KaTATTOVNON
emTEUXONKE €TTioNG pe TEPIGOOUG TTAPOUG avaoToARg Tng apdeuong (Kacira kai
Ling, 2002; Thompson k.a., 2007). O1 yerproeig agopoucav (o€ TTARpn d1d6eon
e€oTTAIOUOU):

1. 210 eOWTEPIKO TOU BepuoknTTioU:

a. OAKA akTivoBoAia mTavw Kal KaTw amd 10 €miTedO TNG KOUNG TNG
KaAAIEpyEIag

b. KaBaph aktivoBoAia Tédvw kal K&Ttw ammd 1o emimedo NG KOUNGS TNG
KaAAIEpyEIag

c. Ogpuokpacia kal uypacia aépa TTAvw, KATW Kal JEoa GTo £TTITTEDO TNG
KOUNG TNS KAANIEpYEIQG

d. Taxutnta aépa

e. E&aruicodiatrvor] péow petpricewyv Bapoug kal HeTpRocwy dpdeuong
- atmmoppong (100fuyio).

f.  pH kai EC vepou apdeuong Kal atroppong

g. Ogpuokpaacia @UANoU (o€ TTOANG onueia KABwG Kal 0€ Uypauéva Kal

MN-O1aTTVEOVTA QUAAG ava@opag)
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h. Aciktn QUANKAG ETTIQAVEING KAl YEWMPETPIKA XAPAKTNPIOTIKA QUAAWV
Kal KaANIEpyEING.

i. MeTpAoelg avakKAQOTIKOTNTAG TNG KOAMEPYEIQG o€ BIAQOPA  WAKN
KUpaTog.

j+ ZTOMOTIKN QyWYINOTNTA QUAAWY

k. Kataypa@r apdeuTIKWV YEYOVOTWY (XPOVOoGS Kal dIdpKeIa)

. KoTtaypa®ry TTOPAMETPWY  UTTOOTPWHATOS  (Uypacia,  NnAEKTPIKN
aywyiuoTnTa, BepPoKpacia)

m. MeTpAOEIS OPOIOUOPPIOG TOU CUCTHHATOG OTAYONV dpdsuong

n. MMoodTtnTa vepou apdeucng Kal TTOOOTNTA ATTOPPONS

0. MoppoAoyikd kal TTapaywylkd dedopéva (MEyeBog QuTWwyY, TTOIOTATA
KAl TTO00TNTA TTAPAYWYNAG).

2. 2710 €EWTEPIKO TOU BEPPOKNTTIOU:

a. OAKA akTivoBoAia, Bepuokpacia, uypacia, Taxutnta kal &ielBuvaon
avéuou.
Me Bdaon TG METPNOEIG QUTEG £yivav Ta akdAouba:

e OUYKPION METPNMEVNG ECATUICOBIOTTIVONG UE AVTIOTOIXEG TIMEG UTTOAOYIOTIKWV
MOVTEAWV,

e agiohdéynaon TnG CUOXETIONG TWV PETPACEWY avakAaong o€ dIdgopa PNAKN
KUMATOG OAAG KOl OUVBETWY OXETIKWV OEIKTWY MPE Bepuokpacia QUAAwWY,
dlagpopd Bepuokpaciag agpa-@UAAou, OeikTNG UdATIKNAG KATATTOVNONG QuUTOU
(CWSI), oTtopatikf) aywyiudtnTa @UAAWY Kal éviaon €€aTIcodIaTTVoNG.

e HEAETN TNG OduvaTtdTNTAG XPAONG QACHATIKWY OEIKTWYV avdakAaong Tng
KaAAiépyelag yia Tn diaxeipion apdeuong (EVIOTIONOG TIHWV 0pdCNUWY 600
agopd Tnv évapén Tng udaTIKAG KATATTOVNONG Kal EEI0WOEWV TTPORAEWNS TNG
TTopEiag atrokaTdoTaong) Kai

e Jdlaxeipion -he  xpnon aiodnmpwv  TTAPAUETPWY  UTTOOTPWHATOG-
TTpoypaupdtwy  dpdeuong Tou  Bacifovral 0g  TPOOTITWON  NAIOKAG
aKTIVOoAiag.

O1 ouykpioelg o€ TTOAAEG TTEPITITWOEIG €yivav C€ €TTITTESOO TTAPAYWYNAS TWV QUTWV
(TroodTnTa —VvWTTO BAPOG- Kal TTOIOTNTA) KABWG Kal O€ ETTITTEDO ATTOTEAEGUATIKOTNTAG
xprnong vepou. O1 peTproeig avaloya pe Tnv Trepiodo Adufavav utdéyn Kai Ta
di1d@opa cucTApaTa eAéyxou Tou KAiJaTog (BEpuavan, QUOIKOG agpIoUOG, OPOCIONOG)

Ta oTToiO BpiockovTav o€ AsiIToupyia.
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Aiaraéeic kai e§OTTAIONOC HETPNOEWV

Mia occipd a1md dpyava PETPNONG KAIPATIKWY TTAPAUETPWY, KATtdoTtaong @utou Kal
apPOEUTIKWYV XOPAKTNPIOTIKWY XPNOIYOTIoIROnKav oTo TTAQICIO TNG £pEUvag AUTAG. ZTd
KEQAAQIA TTOU QQOPOUV TNV HEAETN OUYKEKPIMEVWY TTAPAYOVTIWY TNG UBATIKAG
KATAOTOONG YiveTal avagopd oTa €18IKA dpyava TTou XpnoigoTroinénkav kédbe gopd.
Edw Ba yivel TTapouaiaon Tou yudAivou BepuoknTtriou AAT Tou TEI Htteipou 6tT0U
TIPAYHOTOTTOINONKE HEYAAO MPEPOG TWV OOKIMWV KAl TWV TTEIPANATWY KAl Tou
TTAQOTIKOU BepuoknTriou Tou Epy. MNewpyikwv Kataokeuwv & EAEyxou MepiBaAloviog
Tou lMavemoTnuiou OecoaAiag GTToU TTPayUaTOTTOINBNKAY Hia ocipd amd OOKIUEG.
Akoun Ba yivel ava@opd oTo popnTO TTOAUPACUATIKO PadIOPETPO TTOU OTTOTEAOUCE TO
€1I0IKOTEPO OpYyavo WETPOEWV TTOU Xpnoigotroindnke. TéEAog Ba yivel ava@opd oTn
Baoikr peBodoroyia kKaTdoTpwong TTPOYPAUKATOS APdEUCNG TTOU XPNOIUOTTOINBNKE

oTIG OOKIPEG agIoAGYNONG KAl OTa TTEIPAUATA.

FuaAivo Bspuoknmio AAT Tou TEI Hrreipou

To yudAivo BepuokATTIO Tou TURuaTog AvBokouiag — ApxiTekTovikig Totriou Tou T.E.I
Hmeipou Bpioketar otnv  T1exvomoAn Ttou T.El. otoug KwoTtakiolg ApTag
(ouvTeTaypévec®: 39°7° B, 20°56° A, upopETpo 5 m).

To BepuoknTTIO gival ap@IKAIVEG, SITTAG, pe TTpocavatoAioud kop@id A-A. H kdAuyn
gival atrd vahoTrivakeg PHapTeAE, TTaxous 4 mm. Ta YEWUETPIKA XOPAKTNPIOTIKA TOU
BepuoknTriou gival: Uwog udpoppons = 3,15 m, Oywog kopeid = 4,40 m, TTAGTOG
kOATTOU = 6,50 m, pfkog = 46 m, egfaddv = 600 m?, dykog = 2270 m®. To TTaTWUA
gival OTPWUEVO PE OKUPODENA.

O aepiopdg yivetal atrd dUo auvexh avoiyuarta otnv opo@r] (oTn Bopeia TTAeupd K&Be
KOATTOU) Kal éva TTAQIiVO dvoiyha oTnv voTia TTAeupd, Ta oTroia ouvoéovTal HE
apbpwon oto mavw HEPOG Toug. Ta avoiypaTta €xouv prikog 45,90m, autd Tng
0POPAC €xouv TIAGTOC 1,55m Kai péyioTo epBaddv 43m? eviy To TTAGIVO €Xel UWog
1,00m Kai péyioTn m@aveia 23m?. EKTOC Tou QUOIKOU agpiopoU Yia Tov EAEyX0 Tou
KAIMOTOG  XPNOIMOTTIOIOUVTAlI OUVOAIKA 6 povadeg udpovEQwong opolduopea
KATAVEUNMEVES KATA HAKOG TNG Meoaiag udpoppong Tou Bepuokntriou (ML Princess 2,
ML System, pe 8 akpo@uaola avd Jovada Kal aveRIoTAPA KATakOpuPnS Kivnong aspa,
Trieon Aermoupyiag 40bar kai apoxA 36 L h™ yia v kGBe povada). Akdun UTTEPXE!
EYKATEOTNUEVN KOUPTiva oKiaong ammd vAua aAoupiviou (0To UYog TNG UdPOPPONG UE
Kivnon kata tn dievbuvon avatoAng-duong, emiTuyxavel okioon g 1agng tou 50%

oUJ@WVa JE TOV KaTtaokeuaoTrh). TEAOG yia Tn pubuion Tou KAIMOTOG UTTAPXE!

® >uvtetayuéveg oe EMZA’87, X: 234712,17 m, Y: 4333915,20 m
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ouoTnua Bépuavong HE CWANVWOEIG CEOTOU VEPOU TTEPIMETPIKA KAl EVTOG TOU

Bepuokntriou.

Eikéva 27 MudAivo 8gppoknmo Tu. AAT TEI Hreipou

H kaAAiépyela yiveTal o€ TTaykoug (Uyog, unRkog, TTAdTog: 0,86 m, 4,96 m kai 1,10 m,
avTioToIxa). o€ KA TTAYKO UTTdpyouV 2 KavaAia prikoug 4,96 m kai TTAGToug 0,25 m
o¢ amooTaon 0,40 m peTtagl Toug. ZuvoAika eival eykaTeoTnuévol 36 TTAYKOI O€ TPEIG
ouadeg (Front, Middle, Back) Twv 12.

Oco agopd 10 cuoTNUa Apdeucng (TTapoxr BPETTTIKOU SIGAUUATOG), Ta TUAUATa Front
kal Back Aeitoupyolv w¢ opddeg Twv dwdeka TTAYKWY n K&Be pia. To peoaio TuAua
OuWG gival XwPIoPEVO 4 uTTooudadeg Twv 3 TTAYKWY N KABE pia, yeyovog tmou divel
eueAiCia 600 a@opd TO OXeSIOOUO TTEIPAUATWY (BUVATOTNTA £€WG Kal 4 DIAPOPETIKWV
MeTaxelpioewyv pe 3 emavaAiyelg n kaBe pia). OAa Ta cuoTAuaTta (KAipa, Bpéwn Kai
apdeuon) eAéyxovral amo €8Ik Pnxavi kKalr Aoyiopiké Tng Autonet (Savvas kai

Tsirogiannis, 2002).
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Eikéva 28 Zuotnua eAéyxou KAipaTog Kail 0péyng Autonet

Oco agopd Tnv diaxeipion TNG dApdeuong uUTTdpxel duvatdTnTa  XPOVIKOU
TTPOYPAMMATIONOU aAAG  Kal eAéyxou Me BdAcon To OAOKARpwPa TG NAIAKAG
akTivoBoAiag (n pétpnon yiverar atmmd TTUPAVOUETPO TOTTOBETNUEVO €KTOG TOU
BepuoknTTiou WOTE va Pnv €TTNPEEAleTal amd OKIAOEIS TOU OKEAETOU I TOU UAIKOU
KAAuywng).

2710 YudAivo Bepuoknio AAT, yia Tnv apdeuacn XpnoIJoTTolEiTal cUaTNUa aTAydnVv JE
puBuIléuevoug oTaAdkTeEG (pressure-compensating emitters). KaBe oTaAdkTNG £xel
mapoxn?® 2,21 h™. EKTIUACEIC OUOIONOPQPIOG TOU OCUCTAUATOS CUPQWVA HE TNV
peBodoAoyia oxeTikwy TTpodiaypapwy (ASAE, 1996) éxouv kaTtaypdyel TiWEG Tou CU
NG Ta¢NG Tou 90-95%.

%0 OTOAGKTEG avTikaBioTavTal KABe 2-3 £Tn WOTE va eMTUYXAvETal UWPnAR opolopopgia. MNa

TO AGYO QUTO N TTAPOXT TOUG TTIPETTEI va EAEYXETAI KABE Popd.
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Eikéva 29 EowTepiKn droyn Tou 0£pUOKNTTioU TNV TTEPIOSO TOU TTEIPANATOS OXETIKA HE

TN ouxvoTnTa dpdeuong oe kKaAAiépyeia {Eputrepag (2008-2009)

lMAaoriko Bspuoknmio Epyaocrnpiou I Karaoksuwyv & EAéyyxou
lNepiBdaAArovrog 10

Mpodkerral yia éva ammd 10 BeppokATTIa Tou EpyacTtnpiou I'. Kataokeuwv & EAEyxou
MepiBaAAovTtog Tou [lMavemmoTnuiou Oegoccaliag TTou PPIiOKETAI GTO AyPOKTNHA TNG
>xoAn¢ Mewtroviag Tou lMavemoTtnuiou O@cooaAiag oTo BeAeoTivo (OUVTETOYUEVEG:
39° 44’ B, 22° 79 A%, uyodpetpo 85 m). To Oeppokrmo (GR_01) eivai amAd
TpoTTOTIOINPEVO TOEWTO pe em@daveld 160m? (20m prko¢ kai 8m TTAGTOG), pE

TpooavatoAiopd B-N, uwog kop@id 4,1m kai Uyog udpoporic 2,9m. Eivai

2" yuvTetaypévec oe EMZA’87, X: 441295,18 m, Y: 4398097,24 m
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KATAOKEUOOPEVO aTTO  yoABavopévo XAAUPBa Kal €xel KAAUwn atrd atmmAd @IAu
TTOAUQIBUAEViOU.

O @uoikég agpIoPog yiveTal péow U0 TTAAIVWV AVOIYUATWY Kal VOGS avoiyuaTog
0pPOYPrG TTou dIaTpéxouv OA0 TO PAKOG Tou BepuoknTriou. YTTAPXEl EYKATECTNUEVOG
QVOUIKTAPAG aépa. To BepuOKATIIO  €ival  TTPOCOPUOCHEVO  YId  UDPOTTOVIKN
KaAAiépyela. To €5a@og TTANPWG KOAUPPEVO PE adla@aveéS TTAAOTIKO AEUKO-UaUpo JE
TN Agukni TTAeUpd TTPOG Ta emavw. H kaAMépyeia yiveTal o€ XapnAoug TTayKoug-
otnpiyyara petafAnTol Uwoug. YTdpxouv 4 TéTolol TTAyKOl KOTA MAKOG Tou
BepuoknTriou, 0 KaBévag atrd Toug oTroioug @IAogevei dUO KavaAia. To BepuOKATTIO

gival eEOTTANIOPEVO e agPOBePUO Kal CWANVEG {eGTOU VEPOU KATW OTTO TOUG TTAYKOUG.

Eikéva 30 T[MAaoTiké Ogppoknmo Epyaotnpiou . Karaokeuwv & EAéyyxou

MepiBdaAAovTtog Tou MO

2170 Oepuoknmio, yia TNV dApdeucn xpnoldoTtroleital  oloTnua  oTaydnv e
puBuIléuevoug oTaAdkTeG (pressure-compensating emitters). KaBe oTaAdkTNG £xel
mapoxy 2| h™. EKTIUACEIC OHOIOHOPQPIAC TOU GCUCTAWATOC OCUPQWVA HE TNV
peBodoAoyia oxeTikwy TTpodiaypapwy (ASAE, 1996) éxouv kaTtaypdwel TiWEG Tou CU
NG Ta¢NG Tou 90-95%.

H Siaxeipion Twv d10popwy cuoTnudtwy eAéyxou TEPIBAAAOVTOG KOBWS Kal Tou
ouoTAMATOG Bpéwng yivetal péow cuotiuatog MACQU (Geomations A.E.). Oco
agopd Tnv diaxeipion TNG apdeuong UTTApXEl duvATOTNTA XPOVIKOU TTPOYPANHATIOHOU
OAAG Kal eAéyxou pe Bdaon 1o oAoKApwua TNG NAIGKAG akTivoBoAiag (n péTpnon
yiveTal ommd TTUPAVOUETPO TOTTOBETNUEVO €EKTOG TOU OepuoKNTTioU WOTE va PNV

ETTNPEALETAI ATTO OKIACEIG TOU OKEAETOU 1] TOU UAIKOU KAAUWNG).
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PopnTé TOAUPACHATIKO PAOIOUETPO KAl TEXVIKN Xpnong Tou
EVTOC TOU BspuokntTiou

MNa TNV HETPNON TG AVAKAWMPEVNG OKTIVOBOAIAG attd TNV €TTIPAVEIA TNG KAANIEPYEING
Xpnoigotroinénke éva @opnTtod ToAu@aouaTtikd padidopeTpo (MSR87, CropScan Inc.,
Rochester, USA) 10 otroio peTpd o€ 8 OTEVEG QACUATIKEG AWPIOEG KEVTPAPIOUEVEG
oTa ak6AouBa pnkn Kupatog (o€ nm): 460, 510, 560, 610, 660, 710, 760 kai 810.

To 6pyavo armoTeAeital atmd Tov a1odnTAPaA, TN PARSO TTPOCAPTNONS TOU AICONTHPA,
TO TTANKTPOAGYIO €AEYXOU KAl TOV UTTOAOYIOTH — KATAYPA@IKO. XAPAKTNPIOTIKO TOU
opyavou cival o1l n BIGUETPOG TNG TTEPIOXAG ATTOTUTTWONG Eival ion PE TO PICO TOu
Uyoug Tou opydvou TTAvw atmd Tnv €MQAVEIR aTTd TNV OTIoid KATAYPA@ETAl N

avakAaon (Eikova 31).

Eikova 31 ®opnr1é moAupaocparikd padioperpo CropScan

86

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 19:34:51 EEST - 18.119.119.204



Eikéva 32 Tumké Jdidypaupa avdkAaong omd @urmiky emidveia (CropScan,

onueIwvovTal ol Treploxég pETpnong Tou MultiSpectral Radiometer 87)

XpnRon CropScan, MSR péoa oTo OEpUOKATTIO

H Awn petpricewv pe TTOAUQAOHATIKO PadIOUETPO €VTOG BEPUOKNTTIOU ATTOTEAECE
Q1o TNV TTPWTN OTIYMNA Wia TTpdkAnon kabwg n Bacikr) uttéBeon otnv oTtroia BacifeTal
n Acimoupyia TOU Opydvou «n TIUKVOTNTA PONG OKTIVOBOAIGg TTou @TAVEI OTOUG
aIo00NTAPEG TTOU PETPOUV TTPOCTIITTITOUCA akTIVOBoAia (eTTdvw TTAeupd Tou opydvou)
gival idla he auTh TTOU TTPOCTTITITEI OTNV ETTIPAVEIQ OTOXO (QUAAIKN ETTIPAVEIQ) YIA TNV
OTTOia METPAME TNV avAaKAaon» TIBeTal UTTO AU@ICRATNON Pia Kal To TTARB0G euTTodiWwY
TTOU UTTAPYXOUV OTO OEPUOKATTIO (OKEAETOG, €EOTTAIOUOG KOK) OnuioupyoUv TTOAU
£VTOVEG TOTTIKEG DIAPOPOTTOINCEIG OTO QWTIOHO.

MNa va AuBei autd 10 TTPORANPA £yIve ETTIKOIVWVIA HE TNV KATOOKEUAOTPIA ETAIPEIN
(Nantt, 2008) kal PeTd ammd pia c€lpd CUOTACEWV Kal OOKIMWY KATaAnfaue otnv
akOAouBn AUon. XpnaoipoTtrolouvTal HOvo ol KATw aiodnTripeg Tou opydvou (auToi TTou
METPOUV avakAaon). Auto eival duvatd PEoW KATAAANAwY ETTIAOYWY OTO AOYIOUIKO
Slaxeipiong Tou opydvou. ‘Eva Aeukd pat TTaveA, peyéBouc 1m? totmoBeTolviav GTo
emimedo NG QUAANIKAG em@dveiag. Mpiv amd kdBe pétpnon avakAaong armmd Tn
QUAAIKA emTiQavela yivetal pia péTpnon avakAaong atrd TNV AEuKn TTIQAvEIa JE
OKOTTO va XPNoIJoTToIiNOei wg TTapadyovTag avapopdg Katd Tnv eTmeepyadia Twv

perprioewv (Eikéva 33). AkOun otnv apxr] KaBe oeT peTprioewv Aaufdveral pia
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METPNON avakAaong atmmo TTOAU OKOTEIVH) ETIQAVEID HIAd KAl auTd XpeladeTal OTo
AoyiopikG  eTTeCepyaoiag Twv Oedopévwyv  avdkAaong. ‘Eva AGAAo  CATNUa  TTou
TTPOEKUWE KATA T SIAPKEID TWV YETPAOEWV €ival OTI EVW N XPron Tou AeUKoU TTAveEA
MTTOpOUCE va OTTOUOKPUVEI BopUBoug atrd dIaPopEéG OTO QWTIOUO Kal OKIEG Oev
MTTOPOUCE va KAVEI TO iBI0 Kal yIa dIaQopéG OTNV avakAAGn TToU TTPOEPYOVTAV aTTod
OKAAUTITO UTTOOTPWHA, TNV Uypacia TTou €Ueve o€ eTTIPAVEIEG PETA aTTO Gpdeuong,
Toug TTAykoug @UTEUONG KOK. a TO OKOTTO autd OAEG oI TIBaVWG EKTEOEINEVES

ETTIPAVEIEG KAAUTITOVTAV ATTO HAUPO PAT UQACHA KATA TNV TTEPIOOO TWV PETPIOEWV.

Eikéva 33 MeTpio€ig avakAAOTIKOTNTAG ME TTOAUQAOCMATIKO PASIOUETPO TTAVW QUTIKNA

€MIQAVEIA KAl ETTIPAVEIA ava@opdg (Asukn)

Fsvikn us@odoAoyia urroAoyiouoU Tmpoypauuarog apdsuong
oT0 OsploKNTTIO

Omtwg avagépbnke kai ota dU0 BepuoKATIa 600 agopd TNV diaxeipion NG dpdeuong
uTTdpxel duvaTtdTnTa XPOVIKOU TTPOYPAMMATIONOU aAAG kal eAéyxou pe Bdon 1O
oAokAjpwpa TNG nAIakrg akTivoBoAiag (n péTpnon yiverar amd TTUPAVOUETPO
TOTTOBETNUEVO €KTOG TOU BEPUOKNTTIOU WOTE va PNV eTnpEeddeTal ammd OKIAOEIG TOU
OKeAETOU ) TOU UAIKOU KGAuwng). AutoU Tou €idOUG O QUTOUATIONOG —TTou BaacileTal
oTov KUpIO TTapdyovTa TTou eTNPEAdel Tnv e€aTuicodIaTTvor]- €ival SOKINATUEVOS Kal
Tapéxel TTOAU kaAd atroteAéopata (Stanhill kar Scholte, 1974; Roh kai Lee, 1996;
Katsoulas k.a., 2006). Ze kdBe TrepiTTTWON OPwWG yia TNV puBuion TG Gpdeuong
QTTAITEITAI N YVWON OPICPEVWV XAPOKTNPIOTIKWY TWV QUTWV Kal TNG KaAAEpyeiag. Ol
BaoIKEG TTAPAUETPOI UTTOAOYIOPOU —TT000TNTA vEPOU (860n) TTou Ba epapuootei (IR)

KaIl GUYKEVTPWON NAIOKNG akTivOBoAiag (CuxvoTnTa) TTOU ONPOTOdOTEI TNV évapén TNG
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apdeuons (Rgo) uttoAoyiovtal pe BAaon TIGC aKOAOUBEG OXECEIC TTOU ATTOTEAOUV

TTapaAAayr TNG peBddou Trapouoidletal atrd Toug Katsoulas k.a. (2006):

T 1. 4 ”
IR = /(1— dr/lOO)Ei ESiowon 15 Adon dpdeuong

otTou: dr gival To TTooooTd atmmoppong (%), Ei n amoteAeopaTtikdTNTa TOU CUOTAUATOG
apdeuong kai T, ival n e€aTpicodiatvon TS kaAiépyeiag (kg m™?) n otroia PTropei
va uttodoyioTei ammd TN oxéon (€xel avarrtuxBei atmd Tnv opdda Tou 2TOaBuOoU
BiokAipatoAoyiag Tou Institut Natinal de la Recherche Agronomique (I.N.R.A.) oTnv

Avignon tng MNaAAiag kai €xe1 dokIyaoTel o€ TTEPIOXES TG Meooyelakig Aekavng):

T. =CR, E¢iowon 16 Avdykeg KOAAIEPYEIOG O€ VEPO

O0t1ou: Rg, €ival To 0AOKANpwUa W TTPOG TO XPOVO TNG AKTIVOBOAIaG oTo £EwTepIKO
Tou BeppoknTriou (kJ m?) kai { évag GUVTEAEGTAG TTOU UTTOPEI VA UTTOAOYIOTE atTd Tn
oxéon:

(=K ta/h E¢iowon 17 ZuvteAeo g avaykwy {

otou: K. €ival 0 QUTIKOG OUVTEAEOTNG, T n TEPATOTNTA TOU KOAUPUOTOG TOU
BeppoknTriou otV NAIOKA akTIVOBOAIa (UE0OG AOYOG EI0EPXOUEVNG TTPOG EGWTEPIKN
OKTIVOBOAIQ), a 0 CUVTEAEOTNG €EATHIONG O OTTOIOG EKPPALEI TO MEPOG TNG EVEPYEIAG
NG €10€ePXOMEVNGS NAIOKN akTIVOBOAIOG TTou PeTOTPETTETON 0€ AavBdvouoa BeppdTnTa
pMéow TNG dlatrvong Kai A gival n AavBdvouca BeppdTnTa e§dTuiong Tou vepou (kJ kg
»

ZNUavTIKA TTAPAPETPOG TWV UTTOAOYICHWY €ival N ATTOTEAECUATIKOTNTA TG dpdeucng
(E)). H atmmoteAeopatnikdmTa NG dpdeucng Ommwg €xel ndn avagepBei (ELiowaon 6)
QTTOTEAEI JETPO TNG TTOOOTNTAG TOU VEPOU TTOU XPNOIMOTTOIEITaI W@EAIUA aTTd Ta QUTA.
H atroteAeopaTikOTNTA TTPOKUTITEI ATTO PETPNOEIG KAl EKTIMATEIS TWV XAPOKTNPIOTIKWY
Tou OpOEUTIKOU CUOTAMATOG KOBWG Kal Twv TIPOKTIKWY  dlaxeipiong  TTou
akoAouBouvtal. H atmroteAeopaTtikdtnTa €vog cuoTAPaTog Gpdeuang dev UTTOPED va
METPNBEI oTNV apxn Miag KAaAAIEpyNTIKAG TTEPIGOOU, UTTOPEI OUWGS va eKTIUNBEI péow
NG oMolopop®iag TG Gpdeuong. ATd Tnv AAAN, cUPQWva PE OXETIKA épeuva (Burt
K.a., 1997; Dukes, 2000; ASAE, 2001) ol O&ikTEG OMOIOPOPPIOG EVOG CUOTAUATOG
apdeuong Oivouv pia ekTiynon TNG TOAVAG ATTOTEAEOUATIKOTNTAG €AV  YiveTal
opBoAoyikr) dlaxeipion Tou ouoThpaTog. Me dAAa Adyia n atroTeAeopaTikOTNTA
OUokoAa uTtropei va gerepdoel TNV odoliopop®ia Tou cuaThuartog (Dukes, 2000). H

opolodOpP@Ia OXETICETAI PE TOUG TTAPAYOVTEG ATTOdOONG TIOU OUVOEOVTAl MPE TN
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METABANTOTNTA TNG TTAPOXNG VEPOU aTrd TIG £€6O0UG Tou cuoTANaToG. ‘Eva cuotnua
oTaydnv dpdeuong €xel TN duvaTOTNTA VA €ival EQIPETIKA ATTOTEAEOUATIKO. Z& KABE
TTEPITTTWON TO VEPO Ba TTPETTEI VA KATAVEUETAI OMoIGPOopPa, dnAadn oe KABe QuTd va
olatifeTal TPakTIKA n idla TToodTNTa vepou (ASAE, 1996; ASAE, 2001). M&AioTa n
uwnArf ouolopopgia €xel 1Id1aiTepn onuaacia €dv To vePO TTEPIEXEI KAl TO ATTAPAITNTA
BpeTTIK& CUCTATIKA YIa TNV QVATITUEN Twv QUTWVY —udpoTrovia-. Eav dev cupPaivel
autd n avdamTugn Kal N TTapaywyl Twv QUTWV Ba éxel kal auti avdaioyn
MeTaBANTOTNTA (Smajstrla k.a., 2002). H opoiopopgia egaptdrtal 1600 a1md TNV
KATOVOWA TNG TTieong OTO ouUoTnUa OoAAG Kal Ta UDPAUAIKA XOapAKTNPIOTIKA Twv
otohakTwyv. Ta TOV UTTOAOYIOPO TNG OpoIopopYiag o CUuoTAPATA OTAydnV
Xpnoigotroiouvtal  O€ikTeG  OTTWG O  OuvTeEAEOTNG  ouolopop@ia  Christiansen
(Christiansen's uniformity coefficient, CU; Christiansen, 1942; Runbin ka1 Clifford,
2009), o ouvteAeoTAG opolopopiag evoTahagng (Emission Uniformity, EU; Keller kai
Karmeli, 1974).

TéNOG gival xprioiho va ava@epBei 0TI o€ KABE TTEPITITWON TTPETTEI VA yiveTal EAEYXOG
KATA TNV €QAPHOYI OTTOIOUSATTIOTE TTPOYPAUMATOS Gpdeuang. MoAAEG @opég uaAioTa
Xpeldlovrtal pikpopuBuioeig oTo TTAaioio piag diadiakaoiag eAéyxou o@AAuaTog (trial —
error) woTe 10 BewpPnTIKA KATAPTIOPEVO TTPOYpaupa dpdsuong va TaIpIdEel PE TIG
TIPAYMOTIKEG OUVONKEG TTOU €TIKpaTouv. O TePIcCOTEPO OUVNOICHEVOG TPOTTOG
eAéyxou cival péow Tou €Aéyxou TNG uypacgiag Tou £dd@OUG i TG ATTOPPONSG OTNV
TEPITITWON UTTOOTPWHATWY (CUCTAPOTA CUYKEVTPWONG atroppons f doxeia-odkol

€AEYXOU OTOUG OTTOIOUG CUYKEVTPWVETAI N ATTOPPON NUEPAG).
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KepdAaio 4 - 20ykpion MEBOOWV utTOAOYIOHOU
UOATIKWY aVAYKWV BepUOKNTTIOKNG  KOAAIEPYEIOG

TTITTEPIAG

Eicaywyn

H onuepiviy TTpakTIK, 6cov agopd Tn diaxeipion g dpdeuong OTIC BEPUOKNTTIAKES
EKMETOAAEUCEIC TNG XWPAG MaAG oTnpeifetal katd KUpio Adyo OTnv €UTTEIpiO TOU
TapaywyoU Kal OTIG TTPOKTIKEG TTOU €XOUV ETTIKPATOEI O KABE TTEPIOXN YIa TIG
O1dpopesg KaAAiEpyeieg. MapdAha autd, yia Tov TTpoypaupationd Tng dpdeuong Ba
MTTOpoUcav va XpnoldotroinBolv  didgopeg péBodoI o1 oTroieg Bacifovral o€
TTANPOPOPIEG OTTWG: N Uypacia aTo PICOOTPWHA, TO DUVAMIKO TOU VEPOU OTA QPUAAQ,
TTAPAYOVTEG TOU MIKPOKAIUOTOG O OUVOUAOWO WE TTAPAPETPOUG TNG KAAAIEPYEIQG,
Bepuokpacia QUAAWY K.A.TT. KdBe péBodOG €xel TTAEOVEKTANATA KAl MEIOVEKTHHATA.
21NV TTEPITITWON TWV BEPPOKNTTIOKWY KAAAIEPYEIWY, AIoONTAPES EAEYXOU KAINATIKWV
TapauéTpwy ToTTO0ETNUEVOI HECQ (BEpUOKpaaTia, uypaaoia, ouykévipwon CO5,), i £Ew
atro 10 BepPoKATTIO (OAIKN) NAIGKA akTIivoBoAia) €ival yevika dIaBECIUOI Kal TTapEXOUV
TTANPOPOpPIEG TTOU MTTOPOUV va XpnoigotroinBolv OxI POvo aOTov €AEyxo Tou
MIKPOKAIJaTOG aAAG Kal oTov TTpoypaupaTiond g dpdeuong. H 1o koivA pébodog
TTOU XPNOIJOTIOIEITAI HEXPI ONMEPA CuvioTaTal OTNV EKTiUNON TNg OIaTvoAg NG
KaAAiépyelag pe Baon v nAiokh akTivoBolia. Mevikdtepa Trapatnpeeital ammokAion
METOEU TWV EKTIMACEWV TNG UBATOKATAVAAWGONG TIOU TTAPEXOUV Ol BIAPOPES
TTPOOEYYIOEIG, TOGO PETAEU TOUG OCO0 KOl 0€ OXEON ME TTelpapaTika dedouéva. MNa 1o
AGyo auTtd n ouykpion peEBOdwY utToAOYICHOU TNG €€ATUICOBIATTVOAG OTO ECWTEPIKO
Tou BeppoknTriou atracyoAei apkeToug epeuvnTég (Prenger k.a., 2002; Mpusia, 2006;
Donatelli k.a., 2006).

2T0 TTAQiOI0 TG Trapoucag TIEIpaPATIKAG  Olepelvnnong  YiveTal  oUyKpIon
TTEIPAUOTIKWY METPROLWV €EATUIOOBIATTIVONG USPOTTOVIKAG KOAAIEpyElag TTITTEPIAG
(Capsicum annum L.) o€ BepUOKATTIO PE TIG QVTIOTOIXEG EKTIUATEIS TTOU TTPOEKUYAV

atrd U0 UTTOAOYIOTIKEG TTPOCEYYIOEIG.
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Eidikéc OSlauopewoeiC KAl TEXVIKEC OTO TAdicIo TOU

mEIPANATOC

OgPHUOKATTIO KAI PUTIKO UAIKO

O1 petpnoelg €yivav oTo TTAQICIO €VOG YEVIKOTEPOU TTEIPAPATOSG TTOU APOPOUCE Tn
MEAETN TNG BpEéwng aANd Kal TOu KAIMOTOG UDPOTTOVIKAG KOAMEPYEIQG TTITTEPIAG
(Capsicum annum L. cv. Calyx F1) 1o otroio di1e¢rixBn tnv 1Tepiodo atrd loUuAIo €wg
Noéuppio 2005 o10 YyUGAIVO BEPUOKATTIO TOU TUANOTOG AVBOKOUIOG — APXITEKTOVIKNG
Totriou Tou T.E.l. Hmeipou oTtoug KwoTakiolg ApTtag (avaAuTikh TTEPIYPAQPN TNG
EYKATAOTAONG KAl TOU £EOTTAICOU €XEI YiVEl OE TTPONYOUUEVO KEPAAQIO).

Mo TO OUYKEKPIYEVO TTEipANA XPNOIMOTTOINONKE TO PECQIO TUAUO TOU BEPUOKNTTIOU
(1/3 g éktaong: 160m?) Trou amoTeAsital ammd 12 TAYKOUS. Y€ KAOe TTAYKO
QuTeluTnKav 15 QuTda / KavdaAl og YAGoTpeg Twv 4 L he uTTOOTPWHG EAAPPOTTETPAG OTO
éva KavaAl kai oakoug Fytocell, pAkoug 1 m oto dAAo. Ta kavaAia ATav OKETTOOPEVA
ME adia@avég TTAAOTIKO QUAANO WOTE va TrepIopIeTal 0TO €AAXIOTO N €EATUION ATTO
autd. H TTukvéTnTa @UTeUoNng ATav 2,60 gutd m™>. Stnv Eikéva 34 TTapoudiadetal n
TEIpAUOTIK dIATagn Kal ol Béoeic Twv opydvwv PETPNONG TWV  KAIMOTIKWY
TTAPANETPWV.

Téooepig TTaykol TTAVW aTTO TOug OTToioug ATtav OU0 HOVAdeG udpovEéPwaong
atmopovwenkav pe TTAACTIKO QUAANO TTou £@Tave £wg TO UWOG TNG UBPOPPONS Kal
atmmoteAouoav 1o TUARUa Fog. AAAol TEooepig TTaykol atroteAoucayv 1o Tufua Control.
O1 KANipaTIKEG puBuicelg KaTd TNV TTEPIOdO Tou TTEIPAUATOG €ixav wg €ENG: OuveXAS
Aeiroupyia Tng udpovépwong amd 10:00 éwg 18:00 pe otéxo v diatpnon NG
OXeTIKAG uypaciag oto 80%, Oatipnon Twv aVOIYMATWY avoIKTWY 600 N
Bepuokpaaia oTnv Tepioxn Fog nTav peyaAitepn Twyv 26°C, diatipnon Tng KoupTivag
QVOIKTAG YE KAAUWN 80% TNG eTTIPAVEIAG TOU BEPUOKNTTIOU WOTE VA PNV €UTTOdICETAI O
QUOIKOG  aepIOPOG  Kal  dlaxeipion dapdeuong e Pdon T1O  dABpoicpa NG
TIPOCTTITITOUCAG NAIOKNAG evépyelag pe TToTiopaTta avd 350 Wh katd péco Opo Kal

oT1OX0 atropporg 35%.
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440m

345m

Metaxelpwon Control Meraxeipion Fog
- —6.50 m— -

Eikéva 34 Topn Tou BgpupoKNTTiOU PE TNV TTEIPAPATIK EYKATAOTAON KOl Ta 6pyava
HETPNONG TWV KAIJATIKWYV TTOPOMETPWV: 1-TTUPAVOMETPO, 2-a100NTHPAG BEppOKpaTiag
Kal OXETIKAG uypacia aépa, 3-8eppolelyn vyia pérpnon Ogppokpaciag @uUAAou, 4-
AuoipeTpikoi {uyoi Kal 5-TTapoxXOUETPO.

MeTpRoeig Kal utTToAOYICHOI

2KOTTO6G NG dlgpelivnong eival va yivel UTTOAOYIOPOG TnG €EATUIOOBIATIVONG TNG
KaAAiépyelag pe dUO Koivd atrodekTd poviéAa: Tn pEBodo FAO Penman-Monteith
(FAO P-M, Etiowon 15) (Allen k.a., 1998) oe cuvduacud pe KAatdAANAoug QuUTIKOUG
OUVTEAEOTEG TTOU APOPOUV TNV EIDIKA TTEPITITWON TWV BEPUOKNTTIOKWY KAANIEPYEILV
kal Tn péBodo Stanghellini (Stanghellini, 1987; Prenger k.a., 2002; Mpusia, 2006;
Donatelli k.a., 2006) 1Tou TpoTTOTIOIEl TNV OXxéon Penman—Monteith ye okomd Tov
AUECO UTTOAOYIOWO TwV UBATIKWY QVAYKWY TwWV BepPoKNTTIaKWY KaAAiepyeiwy. Ol
EKTIMACEIG TWV PHOVTEAWV OUYKpivovTal PE AUECES PETPAOEIS TNG £€ATUICOBIATTIVONAG.
0,408A(R, — G) + y 2% u,(e, —e,)

T+273

A+y(1+0,34u,)

ET. =K, xET, =K, x

ESiowon 18 Zxéon umroAoyiopouU e§aTpiocodiamvong kard Penman-Monteith

e —e )pC

ARG -0)+ 86400 % ~%)PCy
ET, =2LAI —x &

A 7

A+ y(l + Sj
r(l
252pC (T -T,
RnSt = 0’O7Rns - pCP( C) > rR = ’OCP 3
o 46(T +273,15)

E§iowon 19 Tpomomoinuéveg oxéoelig Penman-Monteith  yia  ekTipnon

e§aTuIoodIaTTVONRG eVTOG BepuoknTTiou
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6trou, ETc: duvnmikg e€atpioodiatvor] TG KaAMiépyeiag (mm day™), Kc: @uTikdg

ouvTeAeoTAG (adidoTaTog), ETo: e€aTtuicodiatmvor] avagopdg yia KAVOVIKEG CUVONKEG

(mm day'), Rn: kaBapr akTivoBoAia oTo emimedo TN KoAMépyeiag (RnSt:

uttohoyiopévn oUp@wva We To poviého Stanghellini (1987)) (MJ m-2 day™?), Rns:

akTIvoBoAia pIKpoU PAKOUS KUPATOG VTGS Tou BeppoknTriou (MJ m-2 day™), G: poA

BepudTNTAC TTPOS TO £8a¢og (MJ m-2 day™), T: péon nueprioia Bepuokpacia aépa o€

vwog 2 m (°C), Tc: pyéon nuepriola Bepuokpaacia eUANou (°C), u2: TaxuTnTa avEPOU

oe Uypog 2 m (m s™), es: Trieon UBPATUWY OTO KOpPEoWd (yia Bepuokpacia aépa)

(kPa), ea: Tricon udpatpwyv (yia Beppokpacia aépa) (kPa), A: kAion TnG KAUTTUANG

mieong udpatuwv (kPa °C™), yv: wuxpopetpiky oTtabepd (kPa °C™), LAI: Seiktng

QUANIKAG eTTipavelag (emi@dveia @UAAwv avd emi@dveia eddgoug (m2 m-2), p:

TTUKvoTNTa Tou aépa (kg m™), A: AavBdvouoa BeppdTnTa e€ATUIONG Tou vepoU (MJ kg-

1), Cp: 1Bk} BeppdTNTa 0épa UTTG oTabepry Tricon (MJ kg-1°C™), o: oTaBepd Stefan-

Boltzman (MJ m™? K™* day™), ra: agpoduvapikrj avtioTacn Tng KaAAIEPYEIag (u€on TiuA

nuépag) (s m?), rs: otopartikr avriotaon TG KaANEpyelag (éon TIUA nuépag) (s m™),

rR: avrtioTaon aktivoBoAiag (day m™).

2TIC €CI0WOEIG £XOUV YivEl HIKPEG TTPOCOPUOYEG O OXECN HE TIG TTPWTOTUTTEG

ekppdoelic woTte va Taipidlouv Ta OUPBOAa Kal ol POvAdeG ME QUTEG TTOU

xpnoigotroiouvTtal otn uéBodo FAO P-M (Allen k.a., 1998).

2€ KABe TUAua kataypd@ovTav oI aKOAOUBEG KAIMATIKEG TTAPAMETPOL:

- Bepuokpacia (°C) kal oxeTik vypaocia (%) aépa, yéow 8 aiobnipwy, évag yia
K@6e rayko (model HO8-032-08, HOBO instruments, MA),

- oMIKA NAIOKA akTIvoBoAia oTo ecwTepikd (W m™), (TTupavéuetpa model SKS 1110,
Skye instruments, UK),

- Beppokpacia @QUAAwvV (°C), ue Beppoleuyn XxaAkou-kovotavravng (type T,
oldueTpog aioBnmpa 1 mm, Omega Engineering, Manchester, U.K.) Ta otroia
NTav OTEPEWMPEVA OTNV KATW ETTIPAVEIQ TWV QUAAWY,

- diamrvor, HEOw OU0 AuoipeTpikwy Cuywv (model 60000 G SCS, Presica,
Switzerland), kaBévag atrd Toug oTToiouUG £PepPE 3 PUTA OE EIDIKI] KATACKEUN.

H amrwAeia Bdpoug Tou katéypagav ol uyoi BewpnBnke ion Pe TN atmmwAela vepou

Méow diatrvong ammd Ta @utd. MapdAAnAa yivétav kataypa@r Tou oykou vepou (1)

TTOU EKVEQWVOTAV aTTO TIG OUO Povadeg udpovEépwong (TrapoxoueTpo model DN 25,

Actaris, France), Tng oAIki¢ nAIakAG akTivoBoAiag, TnG Bepuokpaaciag, Kabwg Kai TG

OXETIKAG uypaciag oT1o e§wTePIKO Tou Bepuokntriou. OAeg o1 HETPAOEIG (EKTOG aTTO

autég Twv HOBO) ouMAéyovtav oe data logger (model DL3000, Delta-T devices,

Cambridge, UK). O1 petpAoeig yivovrav ava 30 s Kal kataypdagovTav ol Jéool 6pol

OEKAAETTTOU.
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O 0deikTNG QUAAIKNAG ETTIPAVEIOG  EKTIMAONKE HECW KATACTPOQPIKWY HETPAOEWV
OAOKANPWY QUTWYV, Twv OTToiIWV Ta QUAAa capwBnkav oe scanner. O1 YETPACEIG
QUTEG Eyivav TPEIG QopEG: oTIC 9 AuyouoTou, OTIG 26 ZeTTTePBpiou Kal OTIG 22
NogufBpiou kai n avrigTtoixn Tiuf Tou LAI Bpébnke ion pe 1,90, 4,30 kai 3,20 yia 10
THAPA e ouoTNUa dpoCIoPoU e TEXVNTA opixAn (Fog) kai 2,10, 3,40 kai 2,20 yia 10
TuAua Control.

Ocov agopd TNV TaXUTNTO QVEPOU OTO ETTITTEDD TWV QUTWV OTO E£0WTEPIKO TOU
BeppoknTTiou, eI Sev UTTAPXAV DIOBECINEG HETPATEIC ETTIAEXONKE N TR 0,5 m s™
META ammd avalAtnon oTn OXeTiKA PiBAIoypagia (yia TTApOUOIEG KATOOKEUEG KAl
kaANIEpyele Bpédnkav: 0,10-0,50 m s™ (Khaoua k.a., 2006), 0,30 m s (Molina-Aiz,
2004), 0,12-0,18 m s™ (Atarassi k.a., 2006), duwg n TaxUTNTa Tou avégou oc UYog 2
m TpéTel va eival peyaAltepn n ion Twv 0,50 m s étav xpnoigoToigital otV
eCiowon utroAoyiopoU Tng e€aTuicodiattvong (Allen k.a., 1998) woTe va AaupavovTal
uttown ol emopdoelg TNG aoTABEIOG TOU OPIaKOU OTPWHATOS Kal N Avwaon Tou aépa
6oov agopd Tnv utrofondnon TnG aviaAAayrng udpatuwy oTnv Em@aveia oTav
UTTAPXEl vnvedia. OETovTag TOV TTEPIOPICKO auTd WG TTPOG TNV TaxXUTNTA AVEUOU YIa
TNV €€iowon Tng ET BeATiwoveTal n akpifeia ekTipnong utmd cuvBnikeg TTOAU XaunAng
TaxutnTag avépou (ouvnBiouévn katdotaon oTo BEPUOKNATTIO).

H pon Bepudmrag mpog 10 €dagog (G) uTTopEi -0€ TTEPITITWOEIS TTOU N TTEPIOdOG
UTTOAOYIOUOU TNG £€ATHICOBIATTVONG €ival ion A heyaAUTepn TNG NUEPAG- va BewpnOei
TPakTIKG aupeAnTtéa (Allen k.a., 1998; Prenger k.a., 2002).

ZXETIKA Pe Tn Acukalyela (a, albedo), T0 ouvTeAEDTH avTiOTAONG ETTIPAVEIOG KOl TOV
aePOOUVANIKO CUVTEAEDTN) QVTIOTAONG OTN METAPOPA UDPATHWY TTOU Eival atrapaitnTa
oedopéva yia Tov Aueco uttoAoyioud pe Baon 1o poviéAo Stanghellini (Stanghellini,
1987; Prenger k.a., 2002) avalnmbnkav dedouéva otn BiBAoypagia kai €yivav
£upeool uttoAoyiopoi. MNa Tn Aeukadyeia n géon nuepnaia Tiun yia 1n Bepivl epiodo
BewpnBnke ion ue 0,25 yia kaMiépyeia TITTEPIAG o€ BepuoknTio (TuARua Control) (Al-
Riahi k.a., 1989; Hasson, 1990; Nederhoff kai Vegter, 1994), evw yia T TuAua Fog,
AOGyw Tou OTI yia pey&Ao dIdoTNUa TNG NUEPAG Ta QUAAa ATav Bpeyuéva, eTTIAEXONKE
Ty ion pe 0,15 (Koutooyiavvng, 2004). MNa Tn OTOMATIKI KAl TNV GEPODUVAUIKA
aywyiuétnTa TG KaAAIEpyeiag, Oev Ppédnkav avagopés otn BiBAoypagia vyia
KaAAiEpyela  TTITTEPIAG. Tevikd, UTTApxel MeEYAANn EAAEIWn KOAG  TEKUNPIWMEVNG
TTANPOPOPIOG OXETIKA PE TOUG OUVTEAEOTEG auToug (Allen k.a., 1998). 'ETol, €yive
ekTipnon Toug atéd PBiBAIoypagikés TNyég (Lhommea, 2004; Katerji kai Rana, 2006)
Kal atré €uueco utrodoyiopd Toug (Katsoulas k.a., 2002; Atarassi k.a., 2006). Oi
HECEC NUEPNOIEC TIEC TTOU xpnoiyotromnBnkav ATav ra=100 kai 150 s m™ yia Ta

TuAMata Control kai Fog avrioToixa kai re=200 s m™ kai yia Ta 800 TuAWATA.
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TEéNOG, OO0V aQOoPA TOUG PUTIKOUG CUVTEAECTEG TTOU ATTAITOUVTAI VIO TOV UTTOAOYIOHO
e Bdon 10 poviého FAO P-M (Allen k.a., 1998) xpnoigotroinkav autoi TTou
avagépovtal atrd Toug Orgaz k.a. (2005) yia TTITEPIG BEPUOKNTTIOU O PECOYEIAKEG
ouvenkeg (Keini=0,2: 0-30 nuépeg, Kemid=1,3: 60-125 nuépeg kai Kcend= 0,9: 180
NUEPEG).

ArroreAéouara

O Mivakag 3 Tapouciddel pia €IKOVA TOU MIKPOKAIMOTOG TTOU ETTIKPATOUCE OTO
BepUOKATTIO KATA TNV TTEPI0dO Twv PeETpAoewy. ZTnv Eikdva 35 trapouaidlovral ol
METPNUEVEG TINEG O©€ OXEOn HE AUTEG TIoU uTToAoyioTnkav HéOw Twv OUo
Tpooeyyioewv yia 20 OPOIOUOPPA KATAVEUNMEVEG NUEPEG KATA Tn OIAPKEIA TNG
TEPIOGOOU PEAETNG. Eival @avepd 6T Kal yia Ta dUo TuRPaTta 1o povtéAo Stanghellini
KAt Kavova UTTEPEKTIUG TNV €EATUICODIATTVOR TNG KOAMEPYEIOG €V TO QvTIBETO
oupBaivel pye 1O poviéEAo Penman-Monteith pe  @uTikOUG ouvTeEAEOTEG  TTOU
mpoteivovTal atrd Toug Orgaz k.a. (2005). H péon Tiun Twv ammoAUTwy d1a@opwy Kal
yia Ta 500 povTéAa Kal yia Ta dUo TpAuarta sival ion pe 0,30 mm day™.

Mivakag 3 Méoeg Tigég (yia tnv Tepiodo TG nuépag 10:00-18:00) evOeIKTIKWV

TTAPAMETPWY TOU KAIJATOG OTO BEPUOKATIIO KATA TNV TTEPIODO TWV PETPAOEWV.

T T €5-€a
°C °C kPa
TuAua | Fog Control | Fog Control | Fog Control

Mepiodog
loUAIOg 29,1 32,4 26,7 29,0 1,1 2,5
AlyouoTog 28,0 30,0 25,9 27,2 1,2 1,9
ZemTEPRPIOG 26,3 29,6 25,0 26,7 1,0 1,9
OkTWRPIOG 24,1 28,2 24,3 25,5 1,0 1,8

Omrwg @aivetal otnv Eikdva 36, yia 1o TuAna Control o1 Tipég Tou R2 Atav 0,5626 kai
0,6488 yia ta povréAa FAO PM kai Stanghellini avtioToixa, evw yia 1o TuApa Fog ol
avTioToixeg TiuéS ATav 0,7489 kai 0,6273. Oco a@opd TO CUVTEAEDTH] CUGYXETIONG
(kAion Tng guBciag TNG ypauuIKAS TTapepBoAG) yia To TuAua Control eixe Ty 0,9233
ka1 1,0774 yia Ta poviéAa FAO PM kai Stanghellini avTioToixa, evw yia 1o Turpa Fog
ol avTtioToIxeg TIHEG ATav o€ 0,7904 kai 1,0100.

To povrého Stanghellini  @aivetar va  emiTuyxdvel KaAuTepn TTPORAEWNn NG
€€aTpi00d10TTVOAG Kal oTa dUo TUAuaTa (OTTwG @aiveTal atTd TIG TIUEG TOU CUVTEAEDTN

OUOXETIONG). To aTTOTEAECUA AQUTO PTTOPEI VO XAPAKTNPIOTEI AVAPEVOUEVO HIO KAl TO
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MovTéAo Stanghellini éxel avarTuxBei pe OKOTIO TNV TTPOCAPHOYR TNG OXE0NG
Penman-Monteith oTo pikpokAiya Tou €owTEPIKOU TOU BepuoknTriou (Stanghellini,
1987; Prenger k.a., 2002; Mpusia, 2006; Donatelli k.a., 2006).

2e KGBe TrepirTwon, n aduvapia kKal Twv OUO TTPOCEVYIOEWV VA EKTIMAOOUV UE
MeEYaAUTeEPN akpifela Ta TTpaypaTikG dedopéva ptTopel va atrodobei otn duaKoAia
KABOPIOPOU QUTIKWV OUVTEAEOTWY HE VYEVIKN 10XU VIO OAEG TIG TTEPITITWOEIG
BepUOKNTTIOKAG KOANEPYEIEG TNITTEPIAG KOBWG KAl TNG AVTIKEIMEVIKAG aduvapiag

OKPIBOUG TTPOCSIOPIOUOU TWV CUVTEAECTWY AVTIOTAONG OTN HETAPOPA USPATUWV.

3,50 ” OETc Cont Zuyog |
K
3,00 O ETc Cont FAOPM| |
] o O X ETc Cont Stang
TS, 2,50 =
> 2
3 X X o o ©°
£ X = -
é 2,00 _ X Q 5 o B == 8
[3) X 0o X [m}
1,50 - o & 0O X
o O o O g X 8 g
1,00 O ]
o)
0,50 T T T T T T
0 20 40 60 80 100 120 140
ApiBpég npuépag
Control
3,50 OETc Fog Zuyog [
3,00 O ETc Fog FAOPM| |
— % x ETc Fog Stang
'% 2,50 O
° |>:|< X ¢
£ DaS 0
£ 2,00 5 E,(
b [m}
© [m}
h 1,50 S o8 g
o o Q e} O 9 9 X O
1.00 ox (@] o o X 9 X X © §D( X
, =] 9] O o O
I(Z;! o . oy S
K
0,50 T T T T T T
0 20 40 60 80 100 120 140
Ap1Bu6g nuépag

Fog

Eikova 35 Tiyég ETc mrou perpriOnkav pe Toug AuoipeTpikolUg Juyoug () ota duo
THAMATO OE OXEON ME TIG TIMEG TTOU UTToAoyioTnkav atrd 1o povriéAo FAO PM (0) kai 1o

povtého Stanghellini (x).
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4,00 4,00
Metaxeipion Control % Merayeipion Fog
3,00 @ "> 3,00
© ©
T Jol h-] %
£ % £
£ % o £
NaPIN
E 2,00 O ®) S E 2,00
(o] X X o Q o
< X X <
(5] (3]
2 1,00 o 1,00
(®)
0,00 T T 0,00 T T
0,00 1,00 2,00 3,00 0,00 1,00 2,00 3,00
ETc Zuvéc (mm dav™) ETc Zuvéc (mm day™)
° ETc Cont FAOPM x ETc Cont Stang ° ETc Fog FAOPM x ETc Fog Stang

TpappikA (ETc Cont FAOPM) = = = :[pappikA (ETc Cont Stang) FpappikA (ETc Fog FAOPM) = = = :Tpaupiki (ETc Fog Stang)

y = 0,9233x y = 1,0774x y=0,7904x y=1,01x

R? = 0,5626 R? = 0,6468 R?=0,7489 R?*=0,6273

Eikéva 36 Metpnuévn ETc (npepioia) o€ oxéon Pe Ta d00 povréAa uttoAoyiopou yia Ta

dUo TuARMaTa

Eivalr 1pogavég o611 ummdpxel avdykn TpoOTToTroinONnNg Twv  PEBOdWV  TTOU
Xpnoigotronénkav yia Tnv €KTignon Tng KatavadAwong vepou o€ BEPUOKNTTIAKEG
KaAAIEPYEIEG TTITTEPIAG, WOTE AUTEG VO TTPOCAPUOCTOUV OTIGC UECOYEIAKEG OUVONKEG,
ME 101aiTEPN €u@Acn OTOV UTTOAOYIOMO TWV OUVTEAEOTWY AE£POOUVAMIKAG Kal
ETTIPAVEIAKAG avTioTaong. Ze KABe TTePITITWON OPWG, Kal Ta dU0 povTEAa divouv Tnv
ouvatoéTnNTa Miag KAAAG TTPWTNG TIPOCEYYIONG TWV  UBATIKWY AVAYKWY  Hiag
KaAAiépyelag TTITTEPIAG oTo BepPoKATTIO. MTTopoUV ETTOUEVWG VA XPENOIYOTToINBoUV yia
TO OXeOIOONO TTPOYPANUATWY Gpdeucng, Ta oTroia €101 KAl AAAILG €XOUV avaykn
TIPOCAPUOYAS OTIC TOTTIKEG OUVONAKEG KAAMIEPYEIOG KATA TNV €QAPUOYN TOUG OTnv

mPAagn.
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KepdAaio 5 - Emridpaon Tou rpoypAppaTog apdsuong
oTnv ToIoTNTA Kal TTooOTNTA TTAPAYWYNAS
udpotrovikG KaAAiépyelag CEputrEpag — ApPXIKEG
METPAOEIG HE OKOTTO TNV agioAdynon oxéong udaTIKAG
KATAOTAONG KOl AVAKAOONG NAIOKAG aKTIVOBOAiag aTtrd

QUAAIKA ETTIQAVEIQ

Eicaywyn

2KOTTOG TOU TTEIPAUATOG ATAV N KAAUTEPN KATAVONON TNG ETTIOPACNSG TNG CUXVOTNTAG
Kal Tng ToooTnNTag apdeucng otnv Tapaywyr aveéwv Céputrepag (Gerbera
jamesonii) woTte va emTeuxBei BEATIOTN diaxeipion Tou vepoU kal TrTapaywyrh. Méow
€vOG OUCTHHUOTOG ME TTUPAVOUETPO, YivovTav dpdeucn OTav T0 OAOKAApWHA TNG
NAIGKAS akTIVOBOAIGG 0TO €€wTePIKG TOU BepuoknTTiou yivovtav ico pe 1650 kJm™
[upnAf ouxvéTnTa dpdeuong - high irrigation frequency (HIF)] i 3300 kJm™ [xaunAn
ouxvotnTa dpdeuong - low irrigation frequency (LIF)]. H ToodTtnTa TOU vEPOU TTOU
epapuodlovrav og kK&Be apdeuTikd yeyovog Atav 0,125 mm kai 0,250 mm yia Tnv HIF
kai Tnv LIF, avTtioToixa. 210 TTAQicI0O TOU TTEIPAUATOG auTOU €yIvav HETPROEIG TOU
MIKPOKAIJaTOG TOU BgppoknTriou, TNG €€ATUICOBIATTVONG Kal TNG QUAAIKAG ETTIQPAVEIQG
™G KaAA€pyelag. Oco agopd Tnv Trapaywyr, METPABNKav o apiBuog, 1o vwitd
Bapog, 10 WAKOG Kal TO TIAXOG Twv avBo@opwv PAacTtwy. O PETPACEIS TTOU
TTapoucidlovTal agopouv KaAAiEpyeia 8 pnvwy (UETE TN PETAPUTEUON) Kal dIfpKeaav
90 nuépeg (Mdaiog — loUhiog  2008). H @uAAIKA emi@dveia aAAd kal Ta Bacikd
TTAPAYWYIKA XOPOKTNPIOTIKA Oev €TTNPEACTNKAV ATTO TNV ouxvoTnTa &dPdEucns. ZT10
TTAQICIO TOU TTEIPANATOS £yIvav PETPAOEIS avAKAAoNS NAIGKNG akTivooAiag amd tnv
QUAAIKA emmi@dvela Pe OKOTTO Tnv €folkeEiwon HE Ta Opyava Kal TOug TPOTTOUG
METPNONG aAAG kai TNV e€aywyr] OUPTTEPAOUATWY OXETIKA WE TNV OUGXETION
apPOEUTIKWY  YEYOVOTWY KAl  aANQywv OTnV  AVOKAACTIK)  CUMPTTEPIPOPA  TNG

KaAAIEpYEIQG.
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Eidikéc OSlauopewoeiC KAl TEXVIKEC OTO TAdicIo TOU

mEIPANATOC

OgPHUOKATTIO KAI PUTIKO UAIKO

To meipapa TpaydaToTroienke oto yudAivo Beppoknitmio AAT Tou TEI Hmreipou
(avaAuTIK) TTEPIYPAPN TNG €YyKATACOTAONG KAl TOU €COTTAIOMOU  €xel yivel o€
TTPONYOUUEVO KEQAAQIO). XpnoIyoTroiRénke 10 Peoaio TUAUA Tou BgpuoknTriou (12
maykol, 160m?). Ta @utd Cépumepag (Gerbera jamesonii cv. Balance®),
TapaAnednkav atd 1o uTwpeio oe Popen Jiffy plugs (6 cm), Kal HETAQUTEUTNKAY TNV
21 TemTepPpiou 2007 oe YAGOTPES TwV 4-L?8 (éva gutd avd yAdoTpa) TTou Treplsixav
eAa@poOTIETPA. & KABe KavaAl ToTToBeTBNKAV 18 YAAOTPEG, ETTOUEVWG N GUVOAIKN
TTUKVOTNTA QUTEUONG ATav 2,7 QuTd m2 ALifel va avo@epBei 6Tl eVW) EUTTOPIKES
KaANIEPYEIEC ZEPUTTEPA N TTUKVOTNTA PBAvVEI akOun kai Ta 10 @utd m? (Rogers and
Tjia, 1990) o€ TEIPANATIKEG EQAPUOYEG N TTUKVOTNTA €ival ouVABWG APKETA PIKPOTEPN
(Maloupa k.a., 1993: 3,15 @utd m? Papadopoulos k.a., 1995: 51 @utd m?
Maloupa k.a., 1996: 2,9 gutd m).

OAa 1a kavdéAia kKaAuednkav atmmd €1diIKd TTAAOTIKG (Maupo KATW, AEUKO TTAVW) WE
OKOTTO TNV ammo@uyn €CATMIONG aTmd TO UTTOOTPWHA. Tnv TTEPIodO Twv WETPACEWV
(Maiog — louAlog 2008) Ta avoiyyata €ixav pubuiocTel waoTe va avoiyouv OTav n
Bepuokpaaia oTo ecwTePIKS ATAV PHeyaAUTepn até 22°C (Katsoulas k.a., 2007).

To umméoTpwpa TTOU Xpnolpotroindnke ATav eAa@pdteTpa NioUpou (AABA AE), ue
MEyeBOG KOKKwV 0-5mm. Ta BacIKG XapaKTNEIOTIKE TOU UTTOCTPWHATOG auTou gival:
@aIvOpevVn TUkveTTa: 720 kgm™3, mopwdeg: 72% (Manios k.a., 1995), kai
udaTolkavoTnTa @utodoxeiou 37,6% (Gizas kalr Savvas, 2007). To uréoTpwpa dev

EeTAUBNKe TTPIv TN Xprion (Manios k.a., 1995).

2 Alaotdoelg YAAoTpAG: Depavy=20cm, Dygr,=13cm kai H=14cm.
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Eikéva 37 Toupn Tou Bgppokntriou pe onueiwpéva Ta 6pyava pérpnong: T, RH =
a100NTAPEG BEppOKpaTiag Kal uypaciag aépa (BeikTeg: 0= €§WTEPIKN, i= EOWTEPIKN), Rg
= TupavopeTpa (OeikTeG: 0= €SWTEPIKS, = eg0WTEPIKO), RV = oOuykévipwon
atroppéovrtog BpemTIKOU SiaAUparog Kal |V = pérpnon 6ykou BpemTikoU S1aAUpATOG

TTOU TTAPEXETAI € KABE TTAyKO

Apdeuon: cUOTNHA, HETAXEIPIOEIG, KATAPTION TTPOYPAMHATWY

To BpemTIKO SIGAUMA TTaPEXOVTAV HECW €VOG CUOTHUATOG OTAydnv Gpdeuong. 2€
KaBe yAdoTtpa ATav eykateoTnuévol dUO auTopuBuIfOuevol OTOAAKTEG TTapPOXNS 2,2
Lh™ o kaBévac.

H miuf o1dx0¢ yia 10 pH Kai TNV NAEKTPIKA aywyiuétnta Atav 5,6 kar 1,72 dSm™,
avtiotoixa. H ouvBeon TOu BpemTIKOU BIOAUPOTOG ETTIAEXONKE pe Pdon Ta
avagepoueva aTmod Toug ZAappa K.a. (2001).

E@apudotnkav 2 TreipapatikéG PeTaxelpioelg (apdeucn O1av T0 OAOKAApPWHA TNG
NAIGKAS akTIVOBOAIGG 0TO €€wTePIKG TOou BepupoknTriou yivoviav ico pe 1650 kJm™
[upnAf ouxvéTnTa dpdeuonc - high irrigation frequency (HIF)] i 3300 kJm™ [xaunAn
ouxvotnTa apdeuang - low irrigation frequency (LIF)]), ol otroieg avTioToixouoav o€ 2
OIaQOPETIKEG  auxvoTNTEG APdEUONG v  yia KABe peTaxeipion utApxav 6
ETTAVOAAWEIC, TUXAIO KOTAVEUNUEVEG OTO XWPEO Tou BepuoknTtriou. H Tmogdtnta Tou
vepoU TTou e@apudlovrav Atav 0,125 mm (50 mL/yAdoTtpa) kar 0,250 mm (100
mL/yAdoTtpa) yia Tnv uwnA (HIF) kai Tnv xaunAn (LIF) ouxvotnta dpdeuong
avrtioTtoixa. ‘ETol agou 1o QUTA TNG METAXEIPIONG TTOU AVTIOToIXoUoav OTNV uywnAn
ouxvoTnTa apdeuong dExovtav dITAGOIo apIBud apdEUTIKWY YEYOVOTWY OE OXE0N WE

TN XAMNAR, N OUVOAIKN nUEPoIa TToodTNTA VEPOU ATAV idIA VIO TIG BUO PETAX EIPIOEIG.
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XpnolgoTtrolwvTtag TNV peBodoloyia TTou £xel dN avagepbei utToAoyioTnKAV Ol TIMEG
TOU oAokAnpwuaTtog TNG NAIOKAG akTivoBoAiag (Rge) TTOU atrairouvtal yia TV évapén
apdeuong kai avtiaToixouv otnv HIF (1650 kJm™) kai TRv LIF 3300 kJm™):
= H péon TiyR Tou QUTIKOU ouvTeAeoTr, Kc, ekTiuAdnke ion pe 0,45 (Maloupa
K.a., 1993, 1996; Papadopoulos k.a., 1995; Z&BBag k.a., 2001%°) (uikpég
MeTaBOAEG TOu K. €yivav Katd Tn SIApKEIa TwV PETPACEWY AOYw aAAaywv
oTNV QUAAIKA ETTIQAVEIX Kal avaykwy pUBUIONS Tou TTooooTou atropporg)™.
O ouvteheoTAg €€ATUIONG (a) BewpnBnke icog pe 0,6 OTTWG TTapAThPEITAI
ouvnBwg oe BepuoknTakéS KaAAiEpyeleg (Baille, 1999).
= Kard v 1Tepiodo TwV PETPAOEWY N KOUPTIVA OKiaong ATav O€ Xprion Kai €101
0 ME€00G CUVTEAEOTAG TTEPATOTNTAG TOU BEPPOKNTTIOU GTNV NAIOKA aKTIVOBOAIa

(1) ATav ioog e 0,41.

Eikova 38 KautruAeg ouykpdrnong uypaciag (oxéon HETASU TTEPIEXOMEVNG UYpPATiag
Kal pUgnong TTou aoKEiTal a1Td TO TTOPWIEG HECO) YA TECOEPIG TUTTOUG EAAPPOTTETPOG

(600 apopd 1o péyeBog KOKKwYV). Ta ocUpBoAa avapépovral 0 HETPNUEVES TIMEG EVW Ol

2 H EPyacia auTr] agopd HPETPROEIG TTOU £yIvav GTO 010 BEPPOKATTIO TTOU XPNOIPOTTOINONKE
Kal OTO TTEipapa autd

0 H Céputrepa AOYW TNG OUVEXOUG AQAIPEONG YEPOOMUEVWV I KOTEOTPAPMEVWY QUANWV
TTapouciadel PETABANTOTNTA 600 aPopd TNV QUAANIKA ETTIQAVEIQ, YEYOVOG TTOU TTPOKOAEI

emTTAéOV DUOKOAIEG OTNV TTPOoOTTABEIa dIapOPPWONg TTPOYPAUUATOS Apdeuong.
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KOUTTOAEG OTA OXETIKA HMOVTEAA TTOU aVOTITUXONKAV HECW MN-YPOAMHIKAG avAaAuong

ouoxétiong (Gizas kai Savvas, 2007)

Oco apopd Tn ddon dpdeuong, autr eEapTaTal KUPIWG ATTO TO €UKOAA OIaB£0IUN
uypaacia Tou uttooTpwuaTtog (easily available water - EAW) kail kaBwg n EAW eivai
OXeTIKG XaunAr oTnv eha@pdteTpa (Gizas and Savvas, 2007°') cuoTAveTal ouxvi
apdeuon pe PIKPEG doo¢elg. O Maloupa K.a. (1996) BpAkav OTI XaunAr ouxvotnta
apdeuong (trepitrou 8 apdeloelg avd nuépa) eival IKAVOTTOINTIKA YA UOPOTTOVIKI)
KaAAiépyela CEpuTTepag o€ dIA@Oopa UTTOOTPWHATA. 2& KABE TEPITITWON YIa TOV
uttoAoyIoud TNG ddong dpdeuong Ba TTpéTTel va AapBavetal uttown Kal To uéyebog
Tou QuTodoxeiou (Manios k.a., 1995; Gizas kal Savvas, 2007). lNa Tov uttoAoyioud
NG doong apdeuong (0,125 mm (50 mL/yAdoTpa) kai 0,250 mm (100 mL/yAdoTpa)
yia Tnv HIF kai Tnv LIF avtioToixa) eAnednoav utmdoyn 1a akdAouba:
= A6 TNV XOPOKTNEIOTIKA KAPTTUAN uypaciag Tou utrooTpwpuatog (Eikéva 38;
Gizas kalr Savvas, 2007), o Oykog vepou TTou uTTopei va &0Bei o KABe
apdeuTIKO yeyovog oe pia yAaoTpa pe 41 eAagpdtretpa 0-5mm, dev ptropei va
Eemmepdoel Ta 100 mL woTE N uypacia OTo UTTOOTPWHA VA JEIVEl EVTOG TOU
€Upoug Tou eUkoAa diabéaiyou vepou (easily available water: 10 £éwg 50 cm).
= O ouvteAeoTng opoiopopeiag (CU) tou cucotrpatog (Christiansen, 1942;
ASAE, 1996) umoloyioTnke iowg pME  92% kAl  ETTOPEVWG N
aTTOTEAEOPATIKOTNTA TOU BIKTUOU (E;j) ekTIunOnke 611 ATav TnG Téd¢ng Tou 90%.
= To ouotnua udpotroviag ATav avoiktd. To TTooooTd atroppor|s (dr) ATav oTo
emitredo Tou 40% KaBwg otnv EAAGSa gival cuvnBiopévn n xprion TToO000TWV
atmoppong Tou emimédou autou (Maloupa K.a., 1993). Akéun €xel avagepOei
ato Toug Akat k.a. (2009) 611 e@appoyr dIAQPOPETIKWY TTOCOCTWY ATTOPPONG
(a1md 25 éwg 50%) o€ kKaANiEpyela CEPUTTEPOG OEV €£XEI ONUAVTIKY £TTIOPACN

oTnVv TTapaywyn.

MeTpnoeig

2710 TTAaiolo Tou TreipduaTog auTou peTprBnkav ol akdAouBeg Trapduetpol (Eikdva
37):

3 Sopewva e Toug Gizas kai Savvas (2007) n udatoikavoTnTa GuTodoxEiou gival TNG TAENG
Tou 36,90%v/iv 4 1291,57ml (BewpwvTag 611 uttapxouv 3,8l utréoTpwua oe KGBe yAGoTpa),
ammd autd 301,24ml, eivanl To eUkoAa dlaBéaiuo vepd, 59,80ml civar To pubuIcTIKS vEPO Kal

90,17ml To dUCGKOAQ dIABETIUO VEPOD.
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= Beppokpacia aépa (T, o °C) kal oxeTIK uypacia aépa (RH, oe %) pyéow
TEOOApWY  aIoBNTApwWY  Beppokpaciag KAl uypaciag — OMOIOPOoPPa
KATOVEUNMEVWY OTO XWPEO TOUu BepUoKNTTiou Kal evog aiobnthpa oTo
ecwtepikd (HD900BTR, DeltaOhm, Italy). Me Bdon Ta OXeTIKA dedopéva
utToAOYiOTNKAV Ol PEOEG TINEG BEPUOKPATia, Uypaaiag Kal EAAEIUPATOG TTiEONG
udpatuwyv (Allen k.a., 1998),
= eEWTEPIKA KOl EI0EPXOMEVN NAIaKT] akTIVOBoAia (Re, KaI Rg; oe W m™®) péow
nAloKwyY  TTupavoueTpwy (SKS 1110, Skye instruments, Powys, U.K.)
EYKATEOTNUEVWY O€ UWog 4,5 m Kal 2,5m TTavw a1rd 10 £€0a@OG avTioToIXA,
= kaBapn akTivoBoAia (R,) Tavw atrd 10 €miTTed0 TNG KAANIEPYEIQG PE XProNn
Ouo TrupadidueTpwy (LP-NET 07, DeltaOhm, Italy),
= Beppokpacia QUAAwV (T) pe Tn xprion Beppoleuywyv  (Copper (PFA
0,01mm)-Constantan (PFA Teflon 0,01mm); OMEGA Engineering, USA),
Tpia Bepuolelyn Pe KoIvh oUvOEon yia KABe QUTO o€ Tuxaia QUAAA 4 QUTWV
ava PeTaxeipion Kai
= Oykog vepoU dpdeuong (IV) péow wnoelakwyv petpnTwy TTapoxnis (DN 25,
Actaris, France)
OAeg o1 mapatmdvw MPETPOEIS OUYKEVTpWVvovTay o€ ouoTtnua data logger (DL2e
Logger, Delta-T Devices Ltd, Cambridge, UK). O1 petprioeig yivovtav kaBe 30 s kai
kataypdgovTtav o HEoog 6pog 10AETTTOU.
AkOun 1O OUVOAO TnNG aTOPPONG Malevoviav EeXwPIOTA Ot KABE TTAYKO Kal O
avTtioToixog Oykog atoppong (RV) peTpouviav XelpovakTikG KéBe epdoudda. H
METPNON auTh o€ CUVOUAOUO PE Tov OYKO Tou veEPOU Gpdeucng XpnNOIUOTIoIoUVTaVY yia
ToV UTTOAOYIONO TNG £€aTUICOdIATTVONG METW I00Luyiou vepoU.
O 8eiktng QUANIKAS emipdveiag (leaf area index, Ia: m? @UAoOU m™? €5dpoug) TN
KaAAIEpyelag ekTINABNKE péow odpwong (GT 9500, Epson, Nagano, Japan) Tng
ETIPAVEIAG TWV QUAAWYV Kal TTApAAANANG PETPNONG TOU PAKOUG Kal TOU TTAGTOUG TOUG.
XpnaoigoTtrolouvTav Tuxaia €mAeypéva QUTAE TTOU KATaOTpEPOVTAV Kal aThn 860N Toug
ToTTOBETOUVTAV TTAPOMOIO QUTA OTTO €QedPIKN KaAAEpyela. MeTpAoelc QUAAIKAG
ETTIPAVEIAG EYIVAV TPEIG QPOPEG TNV TTEPIODO TWV PETPHOEWV KAl CUYKEKPIYEVA OTIC 15
Maiou, 15 louviou kai 15 louAiou. TNa TOv UTTOAOYIOUO TNG QUAAIKNAG ETTIPAVEIQG
yivoTav apiBunTikp oAokAnpwon Pe Tn pEBodo Monte-Carlo (Robert and Casella,
2005) Twv €IKOVWY TwV QUAAWV.
O1 TaglavBiec BewpouvTtav wpIheS 6Tav ATaV 0paTd TOUAGXIGTOV 2 TTARPN oTe@Avia
WPINWV apoevIKWV avBéwyv. H ouykouidr yivotav vwpig 1o Tpwi o€ gpdopadiaia
Baon. Or1 petproeig TTapaywyng agopoucav Tov aplBud, 10 vwtid Bapog (Me TN

xprion CuyoUu akpiBeiag 60000 G SCS, Precisa Gravimetrics AG, Dietikon,
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Switzerland), maxog BAaoToU (e XPAON NAEKTPOVIKOU WIKPOUETPOU) 0€ DUO KABETEG
METOEU TOUG KaTEUBUVOEIG, HAKOG BAAOTOU Kail DIGPETPO Taglavoiag.
TEéNOG, 6 NUEPEG KATA TN SIGPKEID TWV PETPAOEWYV EyIvav PETPAHOEIS VIO TN CUOXETION
TNG UBATIKAG KATAOTAONG TWV QUTWV Kal TNG avdkAaong nAIoKAG akTIivoBoAiag atrd
auTtd. ATTO TIG METPNOEIG auTEG TTapouaialovTal eTTIAsydéva atroTeAéodaTa. Katd Tig
NUEPES TWV PETPAOEWY QUTWYV YIVOTAV PETPNON TWV OKOAOUBWY TTAPANETPWV:
= JTOMOTIKA avTioTaon @UAAwv (stomatal resistance — rs) dE  XpPAON
TToPOuETPpWY (LI-1600M, LICOR Inc., Lincoln, NE, USA ka1 AP4, Delta-T
Devices Ltd, Cambridge, UK), oI HeTpriOcIg YivovTav XEIPOVAKTIKA ME
ouxvotnTa 15min.
=  E&atuicodiativory pe xpron OU0 AucIUETpIKWY Quywy, €vag yia KAEBe
peTaxeipion (60000 G SCS, Precisa Gravimetrics AG, Dietikon, Switzerland).
O1 petprioeig yivovtav k@Be 30 s kal kataypdgovTtav oTo data logger o péoog
0pog 10AéTTTOU.
=  AvakAwpevn akTivoBoAlia ammd Tnv em@aveia TnG KaAAiEpyeiag (Rr) pEow
@opnTou TToAuQacpaTikou padidueTpou (MSR87, CropScan Inc., Rochester,
USA) o¢ 8 0TevEG QAOUATIKEG AwPIOEC KEVTPAPIOUEVESG OTA akOAouBa Prkn
KUupatog (og nm): 460, 510, 560, 610, 660, 710, 760 ka1 810. H peTproeig
yivovTtav XeIpovakTIKa pe ouxvotnta 15min. To padidueTpo TOoTTOBETOUVTAY
o¢ Uwog 1,5m 1évw ammd Tnv QUAAIKA emigdveia (n TTIQAVEIA TOU deiyuaTOC,
OUPQWVA PE TG OTOIXEID TOU KATAOKEUAOTH fiTav 0,44 m?). Katd Tn dIdpKeia
TWV METPACEWV N KoupTiva oOkiaong nArtav  palepévn evw yia  Tnv
QTTOPAKPUVON -KATA TNV ETTegepyaaia Twv MPETPiOEwWV- BopUBwv Adyw
oKIdoewyv KABe péTpnaon TTavw aTrd TNV QUAAIKA emTipdveia ouvodeudTav aTmo
METPNoNn Tavw ammod Aeukn emi@aveia (n Oladikacia €xel ndn TTEPIYPAQEi
QVOAUTIKG).
Ta Oedopéva TTOU CUYKEVTPWONKAV XPNoIKOTIOINBNKAY yIa T GCUCXETION TNG
QVOKAWMEVNG OKTIVOBOAIAG hE TNV UBATIKA KATAoTaon Twv QUTWYV. 'Eyive éAeyxog o€
pia ocipd atrd OcikTeG TTOU ATAV dUVATOV VA UTTOAOYIOTOUV Kal TEAIKA N KOAUTEPN
aTTOKPIoN TTapatnErénke yia éva deiktn (Ba avagpépetal oTnv cuvéxelia wg sPRI) ue
Mopor] avaAoyn pe auTr) Tou Physiological Reflectance Index (PRI).
270 TrEipapa Autd deV £YIVE KATAYPAQ TNG UYPOOiag UTTOOTPWHATOG AdYw Twv
OUOKOANIWOV TTOU UTTAPXOUV OXETIKA HE TNV ouvexy pETPNON uypaoiag o€
uttooTpwpaTa udpoTtroviag. Eival ywvwotd 61 1% allayy otnv TepiEXxOPEVn OTO
UTTOOTPWHA uypacia pTTopei va emi@épel PeTaBoAn mavw amd 1kPa otn puldnon
UTTOOTPWHOTOG Kal ol diabéaiyol aiobntipeg dgv eival 1IdiaiTepa euaiobnTol WOTE va

KaTaypA@ouv HE agloTioTia TIG OXETIKEG METABOAEG. Tnv TTePiodo TOU TTEIPAUATOG
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OOKIJAoTNKAY OpIoHEVOl  aIoBNTAPEG ouveXoug kartaypaers (HS10, Decagon
Devices, Inc., Pullman, WA, USA kai ThetaProbe, Delta-T Devices Ltd, Cambridge,
UK), aAAG Ta TTpwTa atToTEAECUATA DEV TAV OEIOTTOINCIUA.

Ta dedopéva avaAuBnkav kal n oUYKPION TwV MECWV EYIVE PE €Qapuoyr Tou t-
Student test oe emiTedo 95% XPNOIMOTTOIWVTAG TO OTATIOTIKO AoyIOuIKS PlotlT
(Scientific Programming Enterprises, USA). lNa va kaAu@Bei n avaykn avaiuong

Xpovooelpwy (time series) XpNoIKMOTTOINONKE TO OTATIOTIKO AoyIouIKO SPSS 17.

AmoreAéouara kai oulnrnon

MikpokAipa OgppoknTTiou

O1 péoeg TINEG TWV KAIMOTIKWY OUVONKWY OTO EOWTEPIKO KAl TO €CWTEPIKO TOU
BepuoknTriou (U€ool 6pol yia TNV TTepiodo TNG NUépag atmd 08:00 — 19:00) kaTd Tnv

TTEPIOBO TWV PETPRioEWY TTapouaidlovtal oTnv ouvéxela (Mivakag 4).

Mivakag 4 Méoeg TINEG KAIMOTIKWYV TTAPAUETPWYV OTO ECWTEPIKO KAl TO ESWTEPIKO TOU
OeppoknTTiou KaTd TNV mEPiodo PeTpRoewyv. H TUTTIKA a1rOKAIoN TWV TIHWV SiveTal OTIG

Tmapevléoeig.

17 RHY VPD* R T Roo
°C % kPa W m? °C W m*
Mdiog | 31.6 (£6.3) [53.2 (£12.4) 2.6 (£0.6) | 272 (£175) | 24.8 (x4.1)| 639 (+299)
louvioc | 37.4 (£7.1) [49.9 (£13.2) 3.2 (£0.5) | 274 (x170) | 29.9 (+4.6) | 669 (+294)
loUMNOC | 38.8 (£6.4) [50.6 (£12.0) 2.8 (£0.6) | 288 (x177)|31.6 (£3.6) | 673 (+287)

“Ti: BepuoKpOCia 0EPA OTO ECWTEPIKO

Mepiodog

YRH;: OXETIKA UYPaoia aépa OTO ECWTEPIKO

“WPD: éAAIpa TTiEONC USPATUWV OTO ECWTEPIKO
"Rgi: évraon nAIokrig akTivOBoAIAG OTO E0WTEPIKO
T Bepuokpaoia aépa 0To EEWTEPIKO

“Reo: évTaon NAIGKAS OKTIVOBOAIGS 0TO EEWTEPIKO

AgikTng QUAAIKAG eTIQAVEING

ATTAEG YPAPMIKEG OXETEIG VIO TOV UTTOAOYIOHO TNG QUAAIKNG ETTIQAVEING KAANIEPYEIAG
CEputrepag €xouv TTpoTaBei amd GAoug epeuvnTég (yia TTapadelypa: S = 6,166 +
0,308-L-W, Maloupa «k.a., 1996) aAAd Oev Taipialav pe Ta Oedopéva  TOu

OUYKEKPIPEVOU TTEIpduaTa, TeavoTaTta AOyo TnG SIAQOPETIKNG TTOIKIAIAG.
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Mivakag 5 Agiktng @UAAIKNAG emipaveiag (I 4) TNg KaAAIEpYEIOG YIa TIG peTaxelpioelg HIF

Kal LIF. H Tutrikf) atrékAIon TwV TIHWYV SivETAl OTIG TTOPEVOEDEIG.

Huepounvia HIF LIF
15/5/2008 0.41 (£ 0.10) 0.37 (+ 0.08)
15/6/2008 0.49 (£ 0.09) 0.45 (£ 0.11)
15/7/2008 0.44 (£ 0.12) 0.42 (£ 0.11)
Méon Tiun 0.45 (£ 0.10) 0.41 (£ 0.10)

H avaAuon (ypapuik TTaAivdpdunon) Twv dedouévwy Edwae KaAf cuoXétion (R*=
0,83) WeTAEU TNG QUAAIKAS ETTIPAVEIDS (S, cm?) Kal TOU YIVOUEVOU PRKoUG X TTAGTOG (L

x W o€ cm) Twv @UAAWV Kal yia TIG U0 YETAXEIPITEIG.

Eiowon 20 Extipnon emi@dveiag @UAAou

S=057LW ,
Céputrepag

AKOPN avoTTTuxonke pia armmAoUoTepn Kal TTo €UKOAA €QAPPOCIYN OXEOon yia ToV
uttoAoyIoué Tou &€ikTn QUANIKAG emmigavelag (ILa) PaaifeTal oTov apIiBPo Twv QUAAWY
ava @uté (n) kair Tnv TUKVOTNTa @QUTEuonG (p). H oxéon ioxvel kal yia TIG dUOo

HETAXEIPIOEIC Kal £XEl TIOAU KAAS ouvTeAeoTH ouaxéTiong (R? = 0,84).

I » = 0.0083 ESiowon 21 Ektipnon S&iktn QUAAIKAG
B ’ EMIPAVEIAG (EPUTTEPAG

O ouvoAikéG HECOG apIBUOG GUAAWY avda QuUTO Kal yia TIG dU0 PETAXEIPIOEIS BPEONKE
ioog pe 16,78 (ue TUTTIKA aTTOKAIoN £5,61 @UAAQ). H péon TiunA Tou I ATav 0,45 (£0,1)
kai 0,41 (£0,1), yia Tnv petaxeipion HIF kai LIF avtioToixa (10% uwnAOTEPEG TIMEG lia
otnVv HIF og oxéon pe mnv LIF). Opwg o1 diagopég dev ATav oTaTioTIKG onuavTikES. Ol
METARBOAEG TNG TIUAG TOU I A KaTA TNV TTEPiodo Twv peTpAocwy (Mivakag 5) ogeilovTal
OTn OuveXA aTTOMAKPUVON YEPAOUEVWY KAl  KATEGTPAMMEVWY QUAAwWV (Rogers kai
Tjia, 1990; Katsoulas k.a., 2006).

Mapaywyn SpeTrTwy avBéwyv (TroodTNTA KAl TTOI0TNTA)

O1rwg @aivetal otnv Eikéva 39, utmpxe pia JeTaBoAR oTnv TTapaywyr) avBéwv KaTd
TNV TTEPIOdO TWV PETPROEWY WE TN PeTaxeipion LIF va divel otaBepd TeEpIcoOTEPA
avon. MapdAa autd n oTaTioTIKA avaAuon dev €0e1§e onuavTiki diagopd PETAEU Twv
oUo petaxelpiocwy. H peiwaon Tou apiBuou avBéwv Tnv Trepiodo amd TEAOG louviou

€wg apxég louhiou oxeTtiCeTal TBavoTaTa PE TIGC TTOAU UWNAEG BepuoKpaCTieg TTou
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TTapatnpEridnkav 11e (Trdvw o1rd 38°C), TTou 0dynNoe O€ Peiwan TNG avaTITugNng Kal
TNG avBogopiag (oupewva pe Toug Rogers kar Tjia (1990), 10 PEATIOTO
BepuoKpaalakd €UPOG yia TNV TTapaywyn avBéwy ZEpuTrepag gival atmd 17 €wg 27°C).
O ouvoAIKSG apIBUGS avBéwy avd m? KAANIEPYEIOS yIa TNV TTEPIODO TwV 3 PNVWV ATavV
35,20 yia Tnv yetaxeipion LIF kai 30,12 yia Tnv HIF (n oTamioTik avAAuon &ev £€0¢€16e

ONPAvTIKA dI0PoPd PETAEU TwV OUO PETAXEIPIOEWY).

6

Number of harvested flowers (# if)

O T T T T T T T

10/5 20/5 30/5 9/6 20/6 30/6 10/7 20/7
Date

Eikova 39 EEEMEN Tou apiBuol avOEéwv TTOU OUYKOMIOTNKAV avd m° BgpHOKNTTiOU;
KUkAol: LIF; Tpiywva: HIF (o1 KaTak6pu@eg ypappég Ekppdalouv * TUTTIKG o@AaApa Twv 6

emavaAq@ewy)

Oco agopd 10 VWO BApog ava davBog, uttApxe TTapoduoia Taon Kal yia TiIg dUo
METAXEIPIOEIC KAI N OTATIOTIKA avaAuon Oev €0€1Ee onuavTikA dla@opd PETAEU Twy U0
MeTaxelpioewyv. H péon iy Tou vwtrou Bapoug (gr / dvBog) Atav 22,9 (x 5,1) yia Tnv
petaxeipion HIF kar 24,4 (£ 6,2) yia Tnv LIF. Ze k@Be mrepimtwon n €€EAIEN Tou
aBpoiaTikoU vwTroU Bapoug Twv avBéwy TTOU GUYKOUIoTNKAV avd povada eTTIQAVEING
BepuoknTriou (Eikéva 40) akoAoUBnoe TTapduoia Taan Kal yia TIC U0 JETAXEIPIOEIC E
TIC TIMEC TTOU avTIoTolxoUoav oTnv PeTaxeipion LIF va eival mévra uwnAoTtepn atrd
auTr] TN HIF. O1 OXeTIKEC aBPOICTIKES TIPEC yia TTIEpiodo 3 pnvwv fAtav 933,94 gm™
Kal 764,27 g m~ yia Tnv LIF kai v HIF, avTioToixa (22% mrepioodTepo vwTtd BAPog
yla Ta QUTA NG LIF).

To YAKoG Tou pioxou Kal n SIGUETPOG Tou AvBoug gival Ta BACIKA XOPOAKTNPIOTIKA YIa

TNV euTTOpia TNG CEPUTTEPOG WG OPETTTOU AvBoug. Ta avapevoueva XOpaKTNPIOTIKA

108

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 19:34:51 EEST - 18.119.119.204



TNG TToIKIAiaG cv. Balance 1Tou XpnoldoTroIROnke Katd Tnv Trapolod UEAETN gival:
MRAKOG pioxou 60 cm kai dIGUETPOG AvBoug peTagu 10 kai 12 cm (Avwvuuog, 2007). H
Eikéva 41 trapouaciddel TNV €GENIEN TOU PEOOU PAKOUG WioYXoUu KATd Tnv TTEPiodo Twv
MeETPoEwV. To oo PAKOG Pioxou ATav 59 cm (£ 7 cm) Kal yia TIG U0 UETAXEIPIOEIG
(n oTaTioTIKA avaAuon dev £0¢€1ge onUAvTIKES Dla@opég). YTTd Tnv peTaxeipion LIF, Ta
QUTA CépuTTEPA TTAPAYAYAV EAAPPWG PEYAAUTEPQ avOn ot oxéon pe Tv HIF (Eikdva
42), aAAG kal TTaAI Oev BpéOnKav OTATIOTIKA CNUAVTIKEG DIOPOPES WETAGU TwV dUO
peTaxelpiocwyv. H péon diduetpog avBéwyv Atav 11,5 cm (£ 1) kar 12cm (x 1) yia TIg

peTaxeipioeis HIF kai LIF avtioToixa.
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Eikova 40 E&EAiI§n Tou aBpoioTikoU vwTrou BApoug Twv avBéwv TTOU OUYKOMIoTRKAV
avd m? BgppoknTriou; KUKAoI: LIF; Tpiywva: HIF (o1 KATOKOPUPES YPOAUMES EKPpaouy *

TUTTIKO OQ@AApA TWV 6 eTTAVAARYEWYV)

Zuupwva pe Toug Rogers kai Tjia (1990), ta @uTd (EpUTTEPAG OTTAITOUV OXEOOV
ouvexn €QodIaoPO Pe vepd, aAAG atmd TNV GAAN n €mM@AVEIQ TOU UTTOCOTPWHATOG
TTPETTEI VA OTEYVWVEI HETAEU TWV aPSEUTIKWY YeyovoTwv . Me Bdon Tnv TTAnpo@opia
QUTA, N TIPAKTIKA OUVEXWG UYPH ETTIPAVEID UTTOOTPWHOTOG TIOU UTTHPXE OTNV

petaxeipion HIF kar n mBavétnta 0 ouvouaouog EAaQPOTTETPAG KOKKOPETPIag 0-5

%2 $10 TAdioIo agloAdynong TG TTAnpogopiag autrg Ba eixe evliapépov n oUYKPIOT ETTIVEIOG

Kal UTTOYEIaG oTAydnv apdeuons o€ KaANIEpyEIa CEPUTTEPAG.
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mm kal HIF va pnv dnuioupyouos cuvlrkeg KAAoU agpIoPoU TOU PIJIKOU CUCTANATOG
(Sonneveld, 1989; Schroder kai Lieth, 2002), cival duvatd va médpace apvnTiKA
(aAAG o€ KABe TTEPITTTWON OXI O€ OTATIOTIKA ONPAVTIKG £TTITTESO) OTNV TTApAywyr TNG
CépuTTEPQC.

70
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Mean length of flower shoots (cm)

50 T T T T T T T

10/5 20/5 30/5 9/6 Date20/6 30/6 10/7 2017

Eikéva 41 EEEAIEN TOU MECOU MAKOUG HIOXOU TWV aVvBEWV TTOU CUYKOMIOTNKAV; KUKAOIL:
LIF; tpiywva: HIF (o1 katakOpu@es ypoauHéS ek@pdlouv * TUMKO O@AApO Twv 6
emavaAq@ewyv)
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13

Mean diameter of gerbera flowers (cm)

10 T T T T - |J |J T -

10/5 20/5 30/5 96 pate 20/6 30/6 10/7 2017

Eikéva 42 EEENIEN TG péong SiapéTpou dvOoug KaTd TNV TEPIodo PETPAROEWYV; KUKAOIL:
LIF; tpiywva: HIF (o1 kataképu@eg ypouHéS ek@pdlouv * TUMKO O@AApO Twv 6

emavaAqYewyv)

Alatrvon] KaAAIEPYEIOG KAl KATAVAAWON VEPOU

O pubudg diatrvong (Tr, oe kg/plant/day) exTiundnke péow METPACEWY TOU OYKOU
vepoU TTou TrapéxovTtav ota Qutda (IV) kai Tou Oykou vePoU TTOU OUYKEVTPWVOVTAV
amo v armoppor (RV). O1 perproeig yivoviav oe eBdopadiaia Baon kai o€ éva
MovTéAO atTAoTroinuévou 1Icoluyiou vepoU (Papadopoulos k.a., 1995; Maloupa k.a.,
1996):

Tr=(V-RVzASM)/n Egiowon 22 Y&ariko6 100guyio padog

61Tou ASM ¢ival n d1apopd TNG UYyPacCiag UTTOOTPWHATOS METAEU TwV PETPHTEWYV Kal
N o apIBUOC TWV NUEPWY avd TIG OTToiEG yIivovTouaav ol heTprioeic IV kalr RV. Adyw
TOU OTI OI JETPNOEIS YivovTav avd 7 nuéEPES n dlagopd oTnV uypacia UTTOOTPWHATOG
MTTOpEl va BewpnBei apeAnTéa o€ oxéon ME TOUG UTTOAOITTOUG TTAPAYOVTEG TOU
looCuyiou (Allen k.a., 1998; Papadopoulos k.a. 1995). O1 ammwAcieg vepoU Adyw
e€atpiong amd 1o uTTéoTPpWUA GAAG KAl QUTEG TTOU pTTopEl va oupBaivouv Adyw

TEXVIKWV AOTOXIWV TOU CUCTHNOTOG BewprOnkav €TTiong apeAnTEEG.
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Crop transpiration rate (kg plan'l2 day'l)
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Eikéva 43 E&EANIEn Tng SiamvoAg Tng KAAAIEPYEING KATA TNV TTEPIOdO HETPHOEWYV;
KUKAo!I: LIF; Tpiywva: HIF (01 KATaKOpUQPESG YPOAMHES EKPPAdouV * TUTTIKO OQAANA TwV 6

emavaAqYewyv)

O1 Tipég Tig dlaTmvong TNG KAAAIEpYEIOG (OUCIAOTIKA N KatavdAwon vepou atmd auth)
OTTWG utroAoyioTnkav, ATav TTapdpoIES (Oev UTTAPXE OTATIOTIKA ONUAvTIKR dlapopd)
Kal yia TIG dU0 peTaxelpiocig (Eikéva 43).

H katavaAwaon vepouU yia v KaAAIEpyeia Katd Tnv TTepiodo Twv peTpAocwyv (Mdaiog-
loUAI0G) Kupavenke petac 0,35 kai 0,70 kg @uté™ day ™ yia Tnv petaxeipion LIF kai
HIF avtioToixa. O péocog apiBuog Twv apdeuTIKWY YEYOVOTWY avd nuépa frav 10 kal
20 yia mnv petaxeipion LIF kai HIF avtiotoixa. H péon Tyl tou vepou Trou
Tapéxovrav otnv KaAAigpyeia Atav 2,40 kg m2 d™ (0,96 kg @utd™ day?), evw ol
QVTIOTOIKEG avAykeg oe vepd (Sedopéva Siamvorg) Atav 1,53 kg m2 d™ (0,61
kg/outé/nuépa). Mapduoleg TINES dlatTvong KaAAiEpyelag CépuTTepag UuTtd KAAuwn
otnv Treplox TnG Meooyeiou katd Tnv Bepivh TTepiodo £xouv avagepbei kal atrd

GAAoug epeuvnTég (ZGBRag k.a., 2001).

ATroTeAgOPATIKOTNTA XPRONG VEPOU

H amoteAeopaTikdtnTa xpriong vepou (water use efficiency - WUE) opieTal TUTTIKG
WG TO TNAIKO TNG TTapaywyng TTPOG TNV TTOOOTNTA VEPOU TTOU XPNCIMOTTOINBNKE yia
TNV dpdeuon (Burt k.a., 1997). H Tapaywyr UTTOPEi va eKQPacTei ye Opoug PApoug
(vwTtmou ) &npou) i pe apiBud avBéwv (Bastug K.a., 2006). O1 OXETIKEG TINEG TTOU
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Tapatnpenenkav katd Tig dUo UTTd PEAETN peTaxelpioelg NTav 5,87 kal 7,64 g vwtrou
Bdpoug (pioxog + d&vBog) avd Aitpo vepou dpdeuong yia tTnv HIF kai Tnv LIF
avTioToIxa. & 6poug apiBuou avBéwyv ol avTioToixeg TIHEG ATav 0,23 kal 0,29 aven
ava AiTpo vepou. ETTouévwg yia TNV TTapaywyr evog EUTTOPIKA agloTToIAoIJou avooug
Céputrepag xpelalovrav 4,32 kai 3,47 Aitpa vepou yia TIg peTaxelpiosig HIF kai LIF

avTioToIXa.

YOATIKA KATACTAOCN QPUTWYV KOl OXETIKOI POACHATIKOI OEIKTEG

Eival yvwoTo o1 peiwon TG €€aTuIcodIaTTvor G TTPOKAAEI EAATTWON TNG duvaTdTNTOG
Wuxpavong NG QUAAIKNG €TTIQAVEIOG PE aTTOTEAEOHA va au&dvetal n Bepuokpacia
TNG. 'ET01 n dlagopd Bepuokpaciag aépa Kal ETTIPAVEIAG OXETICETAI PE TNV USATIKN
KataoTaon Tou uTtou (Jackson k.a., 1981). Z1nv Eikéva 44 mrapoucidletal n eEENIEN
NG Sla@opd Bepuokpaciag QUAANIKAG eTTIQAvVEID — agpa yia TIG OUO METAXEIPIOEIG
apdeuong katd Tn didpkela yiag emAeyuévng nuépag (16 louviou).

270 TTAQiCIO TOU TTEIPAUATOG €yIVE Wia TTPWTN TTPOCTIABEID yia TNV agloAdynon
ETMAEYMEVWV  QAoMATIKWV  OEIKTWY  avakAaong e Baon  uetpnoelgc  atmd
TToAuQaouaTikG padidueTpo. ‘Eyive €Aeyxog o€ pia oeipd ammd OeikTeg TTOU RTAV
ouvaTtov va uTToAoyIoTOUV Kal TEAIKA n KAAUTEPN aTTOKPIoN TTapatnenBnke yia €va
oeiktn (Ba avagépetal otnv ouvéxela wg Reflectance Index - sPRI) pe popoen

avaioyn pe autr Tou Physiological Reflectance Index (PRI):

SPRI = Rsgp - Rs10/ Rsgo + Rs10 ESicwon 23 ®aocuaTikég deiktng sPRI

010U R510 KOI Rsg €ival n avakAaon akTivoBoAiag ota 510 nm kai 560 nm avTioToIxa.

H kAaooikh popen Tou PRI (Gamon k.a., 1992; Penuelas k.a., 1994) xpnoiyoTrolei Ta
MAKN KUOpatog 530 kal 550 nm, aAAd TO TTOAuQACUATIKO PAdIOPETPO TTOU ATAV

OlaBéoipo dev YeTpOUOE O€ QUTA.
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Eikéva 44 Ailakopavon Tng diagopdg Bepuokpaciag @UAAIKNAG emiQAvEIag — aépa KATA
TN Sidpkela piag nuépag (16/6) yia 1ig duo peraxeipioelg (LIF: ouvexig ypauun, HIF:
Olakekoppévn ypappn). Mg TeAgieg onpeivovTal TA APSEUTIKA YEYOVOTA.

2¢€ 0Uo ypagikég TTapaoTdoelg (Eikova 45 kal Eikéva 46), TTapouci@leTtal N JETABOAN
TNG OTOMATIKAG avTioTaong Twv QUAAwyY oTn didxuon udpatuwv (rs) kai Tou sPRI og
ox£0n ME Ta apdeUTIKG yeyovoTa yia Tig yeTaxeipioeig LIF kai HIF avtioToixa. Mapd 10
yeyovog OT1 dev uttapxel EekdBapn ocuoxETion peTagl Tou SPRI Kal Twv apdeuTIKwyY
yeyovoTwyv gival gavepd €va poTiBo oxéong PETatu Twv dU0 auTwv TTapayoviwy. O
sPRI @aivetar va aufdvetal petd atmmd kdBe apdeuTikd yeyovOog HE Hia XPOVIKA
uoTéPNOon TTou ekQpPAdel TN BeATiwon TNG USATIKNAG KATACTOONG TWV QUTWY HETA TNV
TTapoxr vepoU OTo UTTOOTPWHA. Mapduoieg PETABOAEG TTapOUCIAZoVTal KAl OTIG TIMEG
TNG OTOPATIKAG avTioTaoNng Twv @UAAwWV, o1 oTroieg Melwvovtal (0TTwg ATav
QVOUEVOUEVO) META aTtd Tnv Gpdeucn. O1 PETABOAEG aUTEG QaiveTal va akoAouBouv

Mo 0TaBepd TO POTIRO peTABOANG oTnV PeTaxeipion LIF.
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Eikéva 45 MetafoAl Tou SPRI (ouvexng ypouppR) Kal TG OTOMATIKAG AVTIOTAONG

Q@UAAWYV (SlaKEKOPMEVN YPOMKRA) yia Tn peTaxeipion LIF oTig 16 louAiou. Ta Tpiywva

QVTIOTOIXOUV OTA OPOEUTIKA yEYOVOTa.

800 0.40
700 n 4 035
IE N .
@ g
2500 g
- [¢B]
5 1 0.258
|72] 1]
2400 A . g
g ' 1y ‘o - 10202
— .- . 1 . o ! i : : o
5300 N “ ' ! ’ ' L Rl * 4 \‘ ~ g ‘\
o ’ ' A ! W A Pt . 4
m \ 3} 1 nt LI Ve, A WA R s, *

200 - T e Y v +0.15
100 A—h—Ah——h—h—ATh A AT A A —Th A —h—A—k A 0.10
10:00 11:00 12:00 13:00_|__ 14:00 1500 16:00 1700 18:00

Ime

Eikova 46 MeraffoAl Tou SPRI (ouvexAg ypappn) Kol TnG OTOMATIKAG aAVTIOTAONG

@UAAwV (Blakekoppévn ypaupn) yia Tn peraxeipion HIF oTig 16 louAiou. Ta Tpiywva

QVTIOTOIXOUV OTA APOEUTIKA YEYOVOTa.
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MNa tv agioAdéynon Tng cuoXETiong MeTatu sPRI kal ro €QAPUOOTNKE OTATIOTIK
avaAuon xpovooelpwy. H oTouatiki avtiotaon yia TG petaxelpiosig HIF kai LIF
EKQPACTNKE XPNOIKMOTTOIVTOG TO HOVTEAD AR(1) Kal £yivav aAANAO-CUOCXETIOEIG JUE TIG
TINEG SPRI TTOU peTpriBnkav yia Tnv KABe petaxeipion. O Tiuég sPRI Kal re yia TNV
peTaxeipion HIF dev ouoyxeTiCovTav £V AUTEG TTOU AVTIOTOIXoUOAV OTNV HETAXEIpION
LIF cuoxeTiCovtav pe ouvteAeoTh (lag)= -3.

O1 péoeg TIHEG TNG OTOMATIKAG avTioTaong ATav 288 (e TUTTIKO OQAAUa + 6,8) s m™
kol 461 (ue TUTTIKG 0@AApa  21) s m™ yia Ti¢ peTaxeipiosic HIF kai LIF, avtioToixa.
To yeyovog autd Katadeikviel SlaQopOoTToinan oTnv UdATIKA KATAoTAoN WETAGU Twv
OUO HeTaxEIpioEwyY Kal icwg PTTopel va eEnynoel Tn d1Ia@opd TTou TTaPATNPEITAl OTIG

Méoeg TIWEG Tou SPRI yia TIg dU0 PETAXEIPIOEIS.

2uumrepdouara

2T0 TTAQiCIO TOU TTEIPAUATOG €QAPPOOTNKAY OU0 OIOQOPETIKEG —WG TIPOG TN
ouxvoTnTa- peTaxelpiosis apdeuong. H idia ouvoAikry TToodTNTa veEPOU TTAPEXOVTAV OF
nuepnoia Baon ota euUTA Twv dUO PETaxEIpioEwy, eQapuolovtag dUo TTpoypPAuuaTa:
uwnAn ouxvotnta (HIF, apdeuon étav 1o oAoKAApwUa TNG NAIOKAG akTIVOBOAIag £€w
amd 1o BepuokATIIO yivovTav oo pe 1650 kJ m™2) kai xapnAfp ouxvétnta (LIF,
apdeuon 6tav 10 OAOKAApwUa TNG NAIOKAS akTivOBoAiag £Ew atmd 1o BEPUOKATTIO
yivovtav ico pe 3300kJ m™). O1 petaxelpiosic afiohoyRbnkav 600 agopd Tnv
ETTIOPACN OTA TTAPAYWYIKA XAPAKTNPIOTIKA KAAAIEPYEIOG CEPUTTEPQG.

O1 dla@opeTIKEG ouxvoTNTEG OEV €TTNPEéAcayv, O OTATIOTIKA onuavTiké Babud, Ta
Tapaywyiké (TToooTiKG Kal TToIoTIKA) XapaKTNPIOTIKA TNG KAAAIEpYEIaG. BpéBnke Ouwg
OTI n ammoTteAeopaTnikéTNTa Xpriong vepou (WUE) ATtav uywnAdTeEPN OTNV PETAXEIPION
LIF.

270 TTAQiCcI0 TOu TTEIPAMATOC Eyivav Kal METPAOEIG avAkAaong nAIOKAS akTivoBoAiag
a1rod TNV QUAAIKA ETTIQAVEIQ UE OKOTTO TNV £§aywy CUUTTEPOACHATWY OXETIKA PE TNV
OUCXETION APOEUTIKWY YEYOVOTWY KAl aAAQywvV OTNV aVAKAQOTIKA CUUTTEPIPOPA TNG
KaAAiépyelac. Ta TpwTa ammoTteAéoparta RATav  evBappuvTikG aAAd  xpeldeTal
TEPAITEPW £PEUVA WOTE VA BPEBOUV TTPAKTIKG EQAPUOCINESG HEBODOAOYIES Kal DEIKTES
Tou Ba ptopoUlv va aflommoinBolv GTO TTAQICIO QUTOUATOTIOINUEVWY CUCTANATWV

eAéyxou Tng dpdeuong.
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KepdAaio 6 - MeAétn tng oxéong 6, CWSI, r. kai
avakAaong nAIOKAG oKTIVOBOAiag a1rd  @UAAIKA
emi@dveia o avlBokouiky KaAAiépysia utrd didgopa
eiTreda UBATIKNG KATAOTAONG

H agloAdynon g duvatdtnTag XPnoihoTroinong 6edouéviwy avakAQoTIKOTNTAG ATTO
TN QUAAIKA €TTIQAveIa Pe oKoTTé TN diaxeipion TG dpdeuong eviog Tou BepPoKNTTiou
MTTOPEl va yivel v n TTapayéuevn TTAnpogopia cuykpiBei e NdN kKabiepwuévoug
O¢eikTeg UDATIKAG KATaoTaong Twv eutwyv (CWSI, avtiotaon otn didxuon udpaTuwy
KOK) A &1a0go1udTnTag vepoU (udaTikd SUVAMIKO, UYPOCia UTTOOTPWHUATOS KOK). 2€
TTEPITITWON 1Io0XUPWV BeTIKWV evoeitewv Ba ptropouoe va agloAoynBei otnv cuvéxeia
€AV N OXETIKA TTAnpoopia MTTopEi va XpnolhgotroinBei wg €icodog oe  €va
auTopaToTTOINUEVO oUaThPa dlaxeipiong g apdeuong oTo Bepuoknio (Exarchou,
2006; Lofkvist, 2010). Znuepa oxedov OAa Ta CUCTAUATO TTOU XPNOIYOTToOIoUVTal OF
TTAPAYWYIKEG EQAPHOYES XPNOIKOTIOIOUV €UPECN TTANpo®opia waTe va Aaufdavouv
ATTOQACEIG OXETIKA PE T ouxvoTnta Kai T d6on TG dpdeuong. ATd Tnv dAAn
TAEUPd, N EMIOTNUOVIKA KOIVOTNTA Eival TTETTEICKEVN OTI N XPAON GUECWY BEIKTWY TTOU
Ba avtikatomTpifouv TNV TIpayuaTik uddaTIKr KaTtaoTtacon Tng KaAAiEpyeiag Ba
MTTOpOUCE va odnynoel o€ akOun TTIo atroTeAeopaTiki diaxeipion Tng dpdeuong.

Otav 0 €@odIOCPOG TOUu QUTOU Ot vePO Oev KOAUTITEI TIG avAyKES OIATTVONG,
ged@avietal udaTikr) Katarrévnon. To Avolyua Twv oTouaTiwy eTTnpEealeTal Aueca atrd
10 emimedo NG udaTikAg katatrévnong (Lawlor kair Tezara, 2009) kal auTtd -peTacu
GAwvV- emnpeddlel 1o pubud ewTtoouvBeong (Sarlikioti k.a., 2010 kar 2011) kai Tn
Bepuokpacia Twv QUAAwv (Katsoulas k.a., 2006). H petafoAr) auth €xel emidpaon
otnv avdkAacn (Knipling, 1970), Tnv ekTTouTIr) oTNV TTEPIOXH Tou opaTou (Norikane
kai Kurata; 2001) kai Tn Beppik akTivoBoAia (Jones kai Schofield, 2008) amd 1
QUAAIKA emmi@dvela. Ze autd To TTAQiglo n €peuva éxel katadei€el OTI N udATIKA
KATaTrévnon PTTopEi va eviomioTel aAAd Kal va TTOCOTIKOTTOINBEI HECW WETPAOEWV
akTivooAiag oTta umépuBpo (Jackson k.a. 1986; Pendelas k.a., 1997; Ceccato K.a.
2001; Jones kai Schofield, 2008). O &¢iktng Bepuikng katarrévnong (CWSI) TTou
ouvdéel TNV TTAPATNPOUMEVN -PECW HETPACEWV TNG UTTEPUBPNG OKTIVOBOAiag-
Bepuokpaaia em@avelag HPe MPETPNUEVA 1 UTTOAoyIouéva Opia  BepUOKPATIWV
(eAGYI0TO KOl PEYIOTO) ATTOTEAEI TO TTIO TTETUXNMEVO EPYAAEIO TTOU €XEI TTPOKUWEI ATTO
TNV TTpoomdBeia autry (Prenger k.a., 2005; Kacira k.a. 2005; Jones kai Schofield,

2008). Xeipd epyaociwyv, ektdg (Knipling, 1970; Sellers, 1985; Penlelas k.a., 1993;
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Schlemmer k.a., 2005) kai evtog (Penlielas k.a.,1993; Kacira k.a., 2005; Granta k.q.,
2006; Graeff kai Claupein, 2007; Zalaluk ka1 Sri Ranjan, 2008; Sarlikioti k.a., 2010
kar 2011) BOegpuoknTriou, €ixav wg OTOXO va XPNOIYOTToINBoUv WPETPAOCEIS TNG
QVOKAWPEVNG AKTIVOBOAIOG OTNV TTEPIOXT TOU OpATOU YIA TOV EVTOTTIONS TNG UdATIKAG
katatrévnong. ETmeid) n nAiakr akTivoBoAlia peTaBAaAAeTal pe TO XpOVO Kal TIG
ATHOOQAIPIKEG OUVONKEG, N Xprion €vog HOVO WAKOUG KUpatog () MIAG OTEVAG
TEPIOXNSG YUPW aTrd auTO) WTTOPEl va xpnolyotroinBei pévo yia Tov eVTOTTIONS
QPACHATIKWY TTEPIOXWYV TTOU TTAPOUCIAZOUV eVOIOPEPOV YIa TTEPAITEPW DlEPEUVNON Kal
OX!I yId VO XOPOKTNPIOEl PE ETTAVAANYINOTNTA pia QUTIKA em@daveia (Sarlikioti k.a.,
2010)). To mpoéPANPa auTd PTTopEi va eTTepAaTEl he TO oUVOUAOHUO dedOUEVWY aTTO
OUO 1 TTEPICOOTEPEG TTEPIOXEG TOU PACHATOG, OXNUATIovTag PeE TOV TPOTIO AUTO
ouvBeToug QuTIKOUG deikTeg (Jackson kail Huete, 1991). O1 Zakaluk kai Sri Ranjan
(2008) o61TWG £XEl (1O avagepBei TagIvOpuNoav Tou EIKTEG auTOUG 0 dUO KATNYOPIES:

e aTtrAoi QuTIKoi deikTeg (simple ratio (SR) vegetation indices) TTou TTPOKUTITOUV
atro 1n diaipeon NG avakAaong o€ dUO TTEPIOXES TOU PACHATOS KAl

e QUTIKOi OgikTEG KavovikoTToINuévwy diagopwy (normalized difference (ND)
vegetation indices) oi otoiol utroAoyifovtal diaipwvTtag Tn dlagopd NG
avakAaong o€ dUO TTEPIOXEG TOU QACUATOG PE TO GBpoicua TN avakAaong
OTIG iDIEC TTEPIOXEG.

270 TTAqioio autd €xouv HeAeTNBei TTANBOG OeIKTWY, METAEU TwV OTToIWV €XOUV
Eexwpioel:

e 0 Water Band Index (WBI = Rg70/Rg02), aAAG HOVO €AV n udATIKA KATATTOVNON
£xel NON e€ehixOei (Pendelas k.a., 1993),

e 0 Physiological Reflectance Index (PRI = (Rss0—Rs30) / (RssotRss0)) TTOU
Qaivetal va é€xel euaioBnoia otnv udaTikr] katamrévnon (Pendelas k.a., 1994,
Suarez k.a., 2009) akéun kal oTa apxikd Tng otadia (Sarlikioti k.a., 2010),

e 0 Normalised Difference Vegetation Index (NDVI = (Rgso — Reso) / (Reso +
Rsgo0)), 0 OTT0I0G peIWvVETAI UTTO GuvOnkeg udaTikng katatrévnong (Pendelas
K.a., 1994).

EidikéC OIaUOPpQWOEIC KAl TEXVIKEC OTO TAdicIO TOU
mEIPAUATOC

To Treipapa mpayuatotroinOnke amd Pefpoudpio €wg OkTtwBpio Tou 2009, oTO
yudAivo Beppoknmmo AAT Tou TEI Hrreipou (avaAuTikr TTEpIypa®n NG eykatdoTaong
Kal Tou €COTTAIOMOU €xel Yivel 0€ TTPONYOUHEVO KEPAAAIO). XPNnOIPOTTOINBNKE TO

HECQIO TUANG Tou Beppokntiou (12 Tréaykol, 160m?). InUeIWVETal OTI TA AVOIYHATA
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agpiopou dvolyav 6tav n Bepuokpacia ATav peyaAutepn atmd 22°C (Katsoulas k.a.,
2007).

XpnoipotroiiBnke n kaAAiépyeia (Eputrepag (Gerbera jamesonii cv. Balance®) 1rou
TEPIYPAPETAI AVAAUTIKA O€ TTPONYOUNEVO KEQAAQIO (WpPIKN KAAAIEpyEIa, o€ YAAOTPES
Twv 4-L (éva @utd avd yAaoTpa) tmou Trepisixav eAa@pdtreTpa 0-5 mm, ouvoAIKn
TTUKVOTNTA QUTEUONG 2,7 QUTA M2, KEAUWN OAWV TWV Kavaliwy PE TTAAOTIKO QIAY VI
TNV €UTTOBION TNG €EATUIONG ATTO TO UTTOOTPWHA, Gpdeucn pe BpeTrTikG didAupa pe
Tipég pH kat EC 5,6 kai 1,72 dS m™ avrioToixa, autdaTtog éAeyxXoG TOU GUGTAPATOS
ME Bdon 10 Xpovikd oAOKARpwHa TNG OAIKAG NAIOKAG AKTIVOBOAIOG OTO EEWTEPIKG TOU
BepuoknTriou).

270 TTAQiCI0 TOU TTEIPAPATOS EQAPUOOTNKAV VIO OPICHEVN TTEPIOOO TPEIG UETAXEIPIOEIG
apdeuong (eTmapkwg apdeuduevn: 100%ET,, pepikwg apdeuduevn: (50% 1 33%ET,)
Kal udaTIKA KaTtatrovouuevn: 0%ET,) Je OKOTIO TN CUYKEVTPWON BEBOOUEVWV VIO TNV
agloAdynon TNG oUvOEoNG YACHATIKWY QUTIKWYV BEIKTWYV Kal UBATIKAG KATAOTAONG. 2€
KABe TepiTTTWON oI avdykeg o€ vepd ekTiuROnkav pe Bdon mig diadikacieg TTou
meplypdovtal oto FAO paper 56 (Allen k.a., 1998) ev) T0 OpI0O CUYKEVTPWONG
NAIOKAG €VvEPYEIAG YIa TNV evepyoTroinon kal n &don d&pdeuong uttoAoyioTnkav

oupewva ue Tn ueBodoAoyia TTou TTepiypdgouv ol Katsoulas K.a. (2006).

Eikova 47 Zuvexng diaBpoxn yia tn péTpnon g Tnin (apioTepd) kai KAAuyn e
BadeAivn — egwédIon dIaTVONG yia TN HETPNON TNG Tmax (B€81A)

Exk1é¢ amd tnv e€wTepik nAlakn akTivoBoAia (ue okoTtd Tov éAeyxo TnNG Gpdeuong)
KOl TWV TUTTIKWV TTAPAPETPWY Tou TTEPIBAAAOVTOG Tou BeppoknTTiou (BEpuoKpacia Kai
OXETIKA uypacia agpa kal €loepXOPEVN NAIOKN OKTIVOBOAIQ) o1  KaTaypo@Eég
agopoloav Kal Uypaoia UTTOOTPpWHATOG, Bepuokpacia @UAAwv, avtioTaon oTn

O1Gxuon udpaTUWYV Kal avakAaon atrd Tn QUAAIKN TTIQAVEIQ.
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H pétpnon tng Bepuokpaciag UAAwY (TI, °C) yivovtav pe TN Xprion Beppoleuywv
(Copper (PFA 0,01mm)-Constantan (PFA Teflon 0,01mm); OMEGA Engineering,
USA), Tpia Beppoleuyn Pe KoIvr) oUvdeon yia KABe @uTO o€ TuXaia (aAAG uyir) @UAAQ
4 Qutwyv avd petaxeipion. Ta Begppolelyn ATV O €TTAQPN HE TO KATW MEPOG TWV
QUMWY Kal n Bepuokpacia QUAANIKAG emipaveiag (T.) uttoAoyifoviav wg N péon TN
TWV QUTWV KABe peTaxeipiong. MNa Tov UTTOAOYICHO TWV BEPUOKPATIOKWY OPiWwV TOU
CWSI, xpnoiJoTroIndnkav ouvexeic HETPROEIS BepUoKpaaiag oe «uypd» Kal «gnpd»
QUAa avagopdg (Eikdéva 47) ouhewva Pe TNV TTPOCEYYIoN TTOU TTEPIYPAQPOUV Ol
Granta k.a. (2006). Ta «uypd» @UAAa dlafpéxoviav ouoTNUATIKA (UE EKTOEEUTHPEG
udpovEPwaong) He vepd Kal atrd TIG dUO TTAEUpPEG evd Ta «Enpd» @QUANa ATav
KaAupuéva e BadeAivn kal oTig d00 Toug TTAeupég. O1 peTproelg yivovrav kdBe 30s
Kal ol péool 6pol OeKaAETTTOU (10 min) aTmoBnKeUovTav O KATAYPOQPIKI) CUOKEUN
(DL2e Logger, Delta-T Devices Ltd, Cambridge, UK).
2€ EMAEYUEVEG NUEPES KATA TN OIAPKEIQ TNG TTEIPAPATIKAG TTEPIOSOU, YivovTav €I0IKEG
MeETPoEIg KABe 15 Aetrtd atrd mig 8:00 £wg Tig 17:00. Ad autd Ta nuUEPAOIa OET
METPIOEWV 60a agopoucav TTaPOUOIEG TUVOAKES TTEPIBAAAOVTOG XpNOIUoTIOIROnKav
wg eTmavoAqels. O1 HETPAOEIS AUTEG APOPOUCQV:
o TTEPIEXOPEVO UTTOOTPWHATOG O€ vePS (B) TO OTTOI0 PETPOUVTAV HE Eva QopnTO
aicbntpa (ThetaProbe ML2x, Delta-T Devices Ltd, Cambridge, UK),
e oTOMOTIKN avTtioTaon (rl) Tou peTpouvrav pe éva mmopoueTpo (AP4, Delta-T
Devices Ltd, Cambridge, UK) kai
e avakAwpevn atd TN QUAAIKA emipdveia akTivoBoAia (RR) tTou peTpouvtav pe
éva @opnTo TToAuacuaTikd padiduetpo (MSR87, CropScan Inc., Rochester,
USA) oe oTevég Treploxég yUpw atd 8 pnkn kupatog (460, 510, 560, 610,
660, 710, 760 kai 810nm). To padidueTpo ATav TOoTTOBETNUEVO 1,5m TTavw
amoé TNV QUAAIKA €m@daveia Kal autd oUPewva pe Ta OedOPEva  TOU
KATOOKEUQOTH QvTIOTOIXEI o€ TTEpPIoX OciyuaTog €T TNG QUAAIKAG ETTIPAVEIAG

e euBadov 0,44 m2.

To peydAo TTPORANUA PE TIC ETPAOEIS AVAKAAGTIKOTNTAG EVTOG TOU BEPUOKNTTIOU €ival
ol OKIAoEIC aTTd Ta OTOIXEIG TOU OKEAETOU Kal Tov €EOTTAIONOG. Katd Tnv Trepiodo
METPNONG TNG avdkAaong n BeppokoupTiva pe Tnv oTToia ATav €EOTTAIOPEVO TO
BeppoknTIo ATaV padepévn. MNa va PeIwBEi n eTidpaon TwV OKIWV OTIG JETPHOEIG UE
TO PadIOUETPO XPNOIMOTTONBNKE pia diadikaoia pUBIoNG Kail pia 181K TEXVIKA Aqyng
METPAOEWV (Exel NON avaepbei) olupewva pe odnyieg TTou OTAABNKaAv aTmd TOV

kataokeuaoTr) (Nantt, 2008). Q¢ em@dveia ava@opds XpnoIUOTTOINONKE Hia AEuknA
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empaveia (Aeukd @IAY LDPE koAAnuévo oe EUAIvn emigdvela, Eikova 48) yvwoTig
avakAaonG (OTTwG METPABNKE O€ QVEUTTODIOTEG OUVONKEG €KTOG BepPOKNTTIOU)

TOTTOBETABNKE OTO ETTITTEDO TNG PUAAIKNG ETTIPAVEIQG.

Eikéva 48 MeTpioeig avdkAaong avw a1ré AEUKA ETIQPAVEIN avaPopdg

BéBaia evd n xpAon TNG AEUKAG €TTIQPAVEIOG ava@opdsg UTTOPOUCE VA OTTOMAKPUVEI
ONMAVTIKO PEPOG TWV ETTIOPACEWY aTTO TIG OKIACEIS dev UTTOPOoUCE va KAvEl TO idIo Kal
ME TIG EMOPACEIS ATTO TNV avAKAAGN aKTIVOBOAIGG atrd uTtTéOTPWHUA TTOU UTTOPEI va
nTav opatd ) atrd 10 QUAAO eUTTOIONG TNG £CATUIONG PE TO OTTOIO ATAV KAAU PPEvVa TO
kavaAia. Na 1o Adyo autd o KeVOg XWwPog METAEU QUTWYV yeuiCovTay Katd Tnv TTepiodo
TWV PETPACEWYV JE HAUPO PaT Upacua. AlaQopoTToINOEIC avaKAAong TTou opeilovTav
o€ avon, aoBéveIEG, KTUTTAMOTA KAl TPOPOTTEVIEG OEV UTTOPOUGAV VA AVTIMETWTTIOTOUV
Kal yia To Adyo autd ol PETPROEIS yivovTay Povo TTavw atrd uyif Qutd ot ayoyn
KatdoTaon atréd Ta otroia gixav agaipedei 6Aa Ta avon.

270 TTAQicI0 TOu TTEIPAPOTOG auToU, afloAoyrnOnKav KOIvVOi @QUTIKOI OEiKTEC TTOU
agopoucav TNV avakAaon OTo opaTd TUAPA TOU NAEKTPOUAYVNTIKOU QACHATOS OGO
a@opa OTn oxéon Toug PE TNV udaTikr katatmovnon. O deikTeg Tou agloAoyRbnkav
givar o1 ak6AouBol (To R avTioToixei 0TO TTOCO0TO AVAKAAONG OTNV TIEPIOXH TOU

MIKOUG KUPATOG TTOU PaiveTal oToV OEiKTN):
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e SB — ammAd pnikn KOPAtog (avakAaon o€ KABedva atmd Ta SIGPOPETIKA URKN
KUJATOG TOU TTOAUQAOUATIKOU padidousTpou (460, 510, 560, 610, 660, 710,
760 ka1 810nm).

e GB — amAoi Adyol TTpdoivou PTTAE

o (1): Rsso/Raeo
o (2): Rs1o/Raso
e RB - ammAoi Adyol KOKKIVOU PTTAE
o (1) R7y10/Raso
o (2): Reso/Raeo
o (3): Rewo/Raeo
e GR - ammAoi Adyol TTpdoivou KOKKIVOU
o (1): Rs10/R710
o (2): Rs10/Res0
o (3): Rsw/Re1o
o (4): Rseo/R710
o (5):Rseo/Res0
o (6):Rseo/Re10
o NDGR- d€ikTEG KAVOVIKOTTOINKEVWYV DIAPOPWYV TTPACIVOU KOKKIVOU
o (1) (Rs1o- R710)/( Rs10+ R710)
o (2): (Rs1o- Res0)/( Rs10+ Reso)
o (3): (Rs10- Re10)/( Rs10* Re10)
o (4): (Rseo- R710)/( Rseo* R710)
o (5): (Rseo- Res0)/( Rseot Reso)
o (6): (Rseo- Re10)/( Rseot Re10)
e NDGB - d¢ikTeG KAVOVIKOTTOINUEVWY OIaQOPWYV TTPAGIVOU UTTAE
o (1) (Rsio- Ras0)/( Rs10+ Raso)
o (2): (Rseo~ Ras0)/( Rseot Raso)
e NDRB - d¢&ikTEC KOVOVIKOTTOINKEVWY BIAPOPWYV KOKKIVOU UTTAE
o (1): (R710- Ra60)/( R710+ Raso)
o (2): (Reso- Ras0)/( Resot Raso)
o (3): (Re1o- Ras0)/( Re1o+ Raso)

e SPRI = (Rseo - Rs10)/(Rseo + Rsi0) (Evag deiktng tmapouolog e tov PRI-
Physiological Reflectance Index. O Tutrik6¢ PRI Xpnoiyotroigi Tnv avakAaon
ota 530 kal 550 nm, dpwg To PadIOPETPO TTOU XPNCIKMOTTOINBNKE Oev YETPA O€
QuTA Ta JAKN KOpatog, €101 Xpnoigotroinénke n avdkAaon ota 510 kal Ta

560nm 1Tou fATav diaBEaiun).
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e sNDVI
o (1): (Reio — R710)/(Rs10 + Ry710)
o (2): (Re1o — Res0)/(Rs10 + Reso)
H oTamnoTtikp avdAuon €yive pe T xprion Tou Aoyiopikou PlotlT (Scientific

Programming Enterprises, USA).

ArroreAéouara

>tnv Eikéva 49 Tmapoucidlovial @Aopata  avakAaonG  QUAANIKAG  €TTIQAVEING
Céputrepag uttd di1d@opeg udaTikéG peTaxelpioels (100%ETc, 50%ETc kal 0%ETc-
YoaTtikd oTpeg) 1o peonuépt (14:00) piag xapaktnpioTiIKAG NAIGAOUCTNG KAAOKAIPIVAG
Nuépag (o1 KAUTTUAEG yia Ta 760 kai Ta 810nm avagépovTtal oTo deEI0 KATAKOPUPO
agova). Eivar @avepd —kal n oTATIOTIK) avaAuon eTmReRaiwoe pia 1oxupr BETIKN
ouvdlakUupavon- OTl OAeg ol KAPTTUAEG peTafdAAovral pe Trapdéuoio Tpoéto. H
epapuoyn t-student test oe emimedo onuUavTIKOTNTAG 95% £0¢1Ee OTI TO QACHA TNG
Katatrovnuévng petaxeipiong (0%ETc) diapépel  onuavtikG  amdé  autd  Twv
apdeudpevwy (50%ETc kai 100%ETc). AnAhadly o1 o1 dla@opEég, ATTOKAIOEIS A
EKTPOTTO ATTOTEAECHATA O@EIAOVTAl ATTOKAEIOTIKA O€ TuXaia Kal OXI 0€ CUCTAMATIKA
oQ@AaAuaTa.

O1 avauevoueveg amd TN OXETIK  PiBAIoypagia  Olo@opég METAEU  ETTAPKWG
apdeuduevng Kal UTTG UudATIKA KATATIOVNON HETAXEIpicEWVY EMIRERAILBNKAY ATIO TIG
peTproelg. OTTwg @aivetal otnv Eikdva 51, n avakAaon eival o éviovn yia Tnv
QUAAIKA emmiQpdvela TNG uTtd UudATIKA KATATIOVNON METAXEIPIONG OTNV TTEPIOXN TWV
500nm (Knipling, 1970), 620nm (Cure k.a., 1989) kai 710nm (Nantt, 2009) kai
AlyéTtepo €vtovn TTdvw atrd Ta 760nm (Nantt, 2009, Eikéva 50). Akoun o sPRI kai ol
sNDVI1 and 2 cixav MIKPOTEPES TIMEG YIO METPNOEIC TTAVW ATTO ETTIQAVEIEG UTTO
udaTtikf katarrévnon (Pendelas k.a., 1994). MNa 6Aa Ta TTpoavaQePBEVTO WNAKN
KUMATOG Kal O&iKTEG 01 dla@opég METAEU KaTatrovnuévng petaxeipiong (0%ETc) kai
apdeuduevwy petaxelipiocwyv (50%ETc kar 100%ETc) diépepav onuavTikd. Amé v
AAAN TTAEUpd o1 dlaopEg via TIG peTaxelpioelg S0%ETC kal 100%ETc dev diEpepav
onuavTikd. Autd odnyei oto cuptépacua OTI n avakAacn oto opartd mlavoTaTa
MTTOPEI va XPNOIYOTTOINBEI yIa TOV EVIOTTIONO UBATIKNG KATATTOVNONG HOVO OTav £XEl
Ndn avamTuxPei éva onuavtikd emimedo karamovnong. lMapduoieg BEoelg €xouv
ekppaoTei kal amd Toug Hunt kai Rock (1989), Riggs k.a. (1991), Penielas k.a.
(1993) kai Inoue kai Penielas (2006).
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Eikéva 49 XapaKTnpIioTIKA @AopaTa avdkAaong QUAAIKAG ETIQAVEING EPUTTEPAG UTTO
O1dpopeg udarikég petaxelpioelg (100%ETc, 50%ETc kot 0%ETc-YdarTiké oTpeg) TO
peonuépr (14:00) piag XapakTnEIoTIKAS nNAIGAoUOTNG KaAokaipiviig nuépag (ol
KAMTTUAEG yia Ta 760 kai Ta 810nm avagépovtal oTo 3£§16 KATAKOPUPO dfova)
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Xpoévog

Eikova 50 Hpepriola mropeia Ttng avdkAaong orta 760nm ammdé @UAAIKA ETIQPAVEIAG
{éputrepag umod Sidpopeg udartikég peTaxeipioelg (100%ETc, S50%ETc kai 0%ETc-
Y3aTikO OTPeES) KATA Tn OIdPKEIA Piag XOpaKTNPIOTIKAG NAIGAOUOTNG KAAOKAIPIVAG
nuépag (14/7/2009)

Me oko1ré Tnv povreAotroinon Tng axéong petagu 8, CWSI kai rl kar 0Awv Twv atmAwv
MNKWV KUPATOG, TwV aTTAWV AOYWwV KAl TWV KAVOVIKOTTOINUEVWY dIAQOpwV EYIVE
avahuon ypappikAg Tahivepounong. H avaAuon £8ei€e kaAf ypauuikA ouoxénion (R?
peTagu 0,7 kai 0,8) yia T apdeudueveg petaxelpioels (50%ETc kal 100%ETc) petagu
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Bv kai Tng avakAaong ota 510, 560 kal 610nm, Twv amAwyv Adywv GRS kal GR6, Tou
SPRI kai Tou sSNDVI2.

510nm 610nm = = = :710nm ——a—760nm sPR| =——o— sNDVI1 ——eo—— sNDVI2
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Xpoévog

Eikéva 51 Aia@opd oTnv avakAAoTIKOTNTO METASU HETAXEIPIONG UTO UdATIKA
karamévnon (0%ETc) kai emapkwg apdeudpevng petaxeipiong (100%ETC) kard Tn
SidpKela piag XapakTnPIoTIKAG NAIOGAOUOCTNG KAAOKAIPIVIG NHEPAS VIO ETTIAEYMEVA MAKN
KUMOATOG KAl QOCHATIKOUG QUTIKOUG OEIKTES

O Carter (1991) kai Graeff kai Claupein (2007) avé@epav 1I0XUPEG CUOXETIOEIG JETAEU
avakAaong Kai udaTikKAG KaTdoTaong Twv Qutwy oTta 480-490, 510, 540 ka1 780nm
avrioToixa. O1 Suarez k.a. (2009) evtomoav KaAEG YPAUMIKEG OxETelg METAEU PRI kai
UBATIKAG KATATTOVNONG OTTWG auTr ek@paldTtav YEow TnG BepuoKpaaiag €QAVEIQG.
H avdAuon tTwv diabéoiywy dedouévwy €0¢1Ee aaBevr) ocuaxETion WeTagu rl Kar Twv
utmté a&loAdynan @aouaTtikwy QuUTIKWwY Otiktwv. O CWSI Trapouciaoce 1oxupn
ypappIkh ouoxétion (R? mepitou 0,9), yia TIC KAAG OpOEUSHEVES HETAXEIPIOEIS PE TNV
avakAaon ota 510nm (R? =0,86), Toug amAol¢ Adyoug RB1 (R? =0,97), GB1 (R®
=0,91) ka1 Toug deikte¢ NDRB1 (R? =0,97) kai NDGB2 (R2 =0,97). MNa v
METaxEipion UTTO UdATIKI KATATIOVNON KOAR YPAMMIKI) CUGXETION EVTOTTIOBNKE yia TNV
avakAaon ota 510nm (R? =0,81) yia Tov ammAd Adyo RB1 (R? =0,83) kai T0 Seikmn
NDRB1 (R? =0,82).
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Emoupévwe n avdkAaon ota 510nm kabwg Kai ol deikteg RB1(R710/Ras0) kol NDRB1
((R710- Ruso)/( R710+ Raep)) €xouv Tnv duvartdtnta va Xpnoigotroinfolv yia Tnv
TTapakoAoUBNoN TNG UBATIKAG KATAOTAONG TOCO OTIG ApPdEUOPEVEG OO0 KAl OTIG UTTO
udaTIKA KATATTOVNON METAXEIPIOEIC.

Eival Aoyiké va oke@ToUpe OTI KaBWwG éva TUTTIKG oUCTNPA auTéuaTou €Aéyyou
apdeuong OAOKANPWVEI WG TTPOG TO XPOvo TNV OAIKA NAIGKr akTivoBoAia Trou
METPIETAI PE éva TTUPAVOUETPO TOTTOBETNUEVO EKTOG TOU BEPUOKNTTIOU PE OKOTTO VO
ATTOQACITEl OXETIKA WE TO TTOTE Ba CUPBOUV Ta APBEUTIKA yeyovoTa, n pubuion TnNg
ouxvotnTag NG Gpdeuong Oev AauPdavel oucliaoTIKA KaBoAou uttdywn Tng TNV
KataoTaon Tng KaAAiépyeiag. MiBavoTaTa éva ouoTnua Piropei va BaoioTtei o€ pia
Tapéuola apxrf Asitoupyiag aAAd va AapBdvel uTTOéWn TOU TIG TTPAYHATIKEG AVAYKES
TNG KOAAEPYEIQG €dv avTi yia Tnv TTPOCTIITITOUCO OAOKANPWVEI TNV OVOKAWMEVN

akTivoBoAia (Eikova 52).
A
Y~
I¥
/5

N

\

Eikéva 52 ZyxnuaTtiki TApAoTACN HNXOVIOMWY OAOKARPWONSG TIPOCTTITITOUCOG
e§wTepIKNG akTIVOBOAiag (O€§id) kai avakAwWMevNS OKTIVOBOAiag amd @UAAIKA

EMIPAvEIA (apIOTEPQ)

2mv Eikéva 53 Trapoucidletal €éva OXETIKO TTapddelyua PE OAOKANpwon TG
QvaKAWPEVNG akTIvoBoAiag otnv Trepioxn Twv 500nm. To Xpoviké OAoKAApwUa NG
TTPOOTIiITITOUCAg NAIOKAG akTIVOBOAiag emmi Tnv avakAaon ota 510nm utroAoyileTal
METAEU aPOEUTIKWYV YEYOVOTWY TTOU €AEyXOVTAl ATTO TO UQIOTAUEVO OUCTNUA (TTOU
AapBavel uTTOWn Tou TO OAOKAAPWHGA TNG TTPOCTIITTITOUCAG NAIAKNG akTIvoBoAiag). Ta
oAokAnpwpata pndeviovtal 6tav cupPaivel dpdeuorn. Eivar gavepd OTI utTTdpyouv

BeTIKEG EVOEIEEIS YIa TTEPAITEPW agIOAOYNON £VOG TETOIOU CUCTAUATOG.
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Xpo6vog

Eikéva 53 E§EAIEN Tou OAOKANPWHATOG TNG AaVAKAWMEVNGS aKTIVOBOAiag (0 utTToAOyIoN6G

&ekivd atrd 1o 0 peTd a1rd KABE apSEUTIKO YEYOVOG) Yia HEPIKWG (33%ETC) Kal ETTAPKWG

apdegudpeveg (100%ETC) peTaxeipioels Kard 1n Sidpkela piag TUmIKAS nAidAouoTtng

KaAokaipivilg nuépag. Ol

KATOKOPUPES YPAMHES AVTIOTOIXOUV OTO XPOVo Twv

APOEUTIKWYV YEYOVOTWYV (OUVEXAG Yia TNV 33%ETC, ouveXEig KAl SIOKEKOMUEVES YIa TRV
100%ETc)

H atlommoinon TTOAUQACUATIKWY QUTIKWY OEIKTWV aTTOTEAEI éva TTOANG UTTOOXOMEVO

medio €peuvag KaBWG uTTopel va odnyroel O AUECEG, QAVTITTIPOOWTTEUTIKEG Kal

QTTOTEAEOMATIKEG MEBGOOUG yIa TNV €KTIUNON TNG USATIKAG KATACTAONSG KAAAIEPYEIWV

€VTOG TOU BepoknTTiou.
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2uvoywn TmpoBAnudarwv uETPNONS avakAaong &viog Tou

Ospuokniou Kai AUCEwWYV TTOoU TTpOTABNKAV Kal Epapuoornkav

2T OIGPKEId TwV METPNOEWV EVTOTTIOTNKE Mia oelpd ammd TTPoLARuUaATa  Kal

TTPOTAONKAV EVAANGKTIKEG TTPOOEYYIOEIS WOTE aAUTA va AuBoUv Kal ol PETPAOEIG

avakAaong va éxouv atmmodekTh akpifeia. O lMivakag 6 cuvowilel TIG PEATIWOEIG TTOU

TIPOTABNKAV Kal TOV TPATTO [E TOV OTT0I0 AUTEG EQAPPOCTNKAY.

Mivakag 6 BeATIwo€Ig Yo HETPROEIS AVAKAAONG a1rd QUAAIKA £TIQAvEIa

MpoBARuATA KOI TIPOTACEIG

Epappoyn

AUEnonN TnNG TTUKVOTNTOG QUTEUCNG WOTE VA PNV
UTTAPXOUV Kevd OTa OTToia va  eu@avicetalr 1o
UTTOOTPWHA (TOU OTToiou N avakAaon peTaBaAAeTal
€av eival Bpeypévo), To TTAACTIKO QIAY KAAuWNg
TWV KaVaAIwV yIa Peiwon €EATUIONG KOK.

] TotmoBetriOnKav €MITTA(éOV OEIPEG QUTWV ME
ATTOTEAECMO  va  UTTAPXEl  TTUKVOTEPN
QuTOKGAUYN.

] TotoBeTrOnNKe PaUpo paT UPacua oTa OTToIx
Keva.

lMNa Tov utroAoyiopd Tou Tmin va yivetal ouvexng
dlappoxr Tou UANOU TToU PEPEI TOV aIgOnTAPA.

] E@apuodotnke ouvexng  diappoxn g
TTEPIOXNG ME MIKPOEKTOEEUTATA
udpovEPWONG.

AOyw Kivnong RAIOU Kal OKIWV.

Na yivovTal uETPACEIS Kal O AEUKN ETTIQAVEID £EW
ammd To OEPUOKATIIO IO ATTOMOVWAON HETAROAWYV

] ‘Eyivav dokiyég aMAd To amotéAeopa dev
fTav IKAVOTTOINTIKO

Na yivouv peTproeIg o€ KaAAIEpYEIQ O XWHA MIa
KOl oI TTOAU Ouxvég apdeUOEIG TTOU aTTaITOUVTAl
otnv udpotrovia Oev  EMTPETTOUV  OTIG  OTIOIEG
QUOIONOYIKEG PETOBOAEG TTpOKaAoUVTOl OTTO TNV
udaTikrp  kaTtamovnon  va - egehixoBouv
atroTéAeopa va unv givar 191aiTepa EVTOVEG Kal Ol
QavTioTOIXEG METARBOAEG TNG avAKAaong

] ‘Eyivav OOKIUEG PE KOAG atroTeEAéCATA KOl
ATTOQACIOTNKE VA TTPAYMATOTTOINBEI OXETIKO
TrEipaua
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KepdAhaio 7 — MeAétn g oxéong 6, CWSI kai
avakAaong nAIOKAG oKTIVOBOAiag a1rd  @UAAIKA
em@AveId o0& KOAAIEpyEla pokag utrd  didgopa

EiTTeda UBATIKNG KATAOTAONG

Eicaywyn

Otwg eival yvwoTtd n diaxeipion tng dpdeuong oxeTieTal Ye 1oV KABOPIOWO TNG
ouxvoTNTag Kal TNG &6ong TTou ouvhBwg PacifeTal OTNV EKTIUNOTN TWVY QVAYKWY TWV
KaAAigpyeIWV o€ vePd. AUTOG O KPIioIog utToAoyIoudg BaaifeTal ouxvd OTNV EKTIUNON
NG €€aTuicodiatTvonG TnG KaAliEpyeiag (ET.) péow evdg evepyelakoU 1cofuyiou. TMNa
KaAAIEPYEIEG OTOV AypPO N EKTIMNON YIVETAI PE ETTITUXIO XPNOILOTTOIWVTAG Wia atrd TIg
Tpooeyyioeig TTou TTapouacidlovTal oto FAO paper 56 (Allen k.a., 1998), dnAadn v
Penman-Monteith 3 Tnv Hargreaves. O1 KAIJOTIKEG KABWG Kal oI KAAANIEPYNTIKEG
OuVONKeg evidg TWV BepUOKNTTIWY dIaPEPOUV ATTO AUTEG TOU aypou o€ TTOAAG onueia
(Orgaz k.a., 2005), kai yia 1o Adyo autd £xouv avaTrTuxOei eidIkG evepyelakd 1Icofuyia
ylo auTég TIG TrepITTTwoelg (Stanghellini, 1987, Balille k.a., 1994, Prenger k.a., 2002,
Donatelli k.a., 2006). & KABe TTePITITWON OUWG, ETTEION O AKPIBEIC AAAG TTOAUTTAOKEG
MEBOoSOI cival ouviABwg BUOKOAO va agloTroinBolv aTTd TOUG TTEPICOOTEPOUG AYPOTES
TToU aoXoAoUvTal pe TIG BeppoknTTiakEG KaAAiEpyeleg (Mpusia, 2006; Lofkvist, K.
2010), n yevikeupévn TTpooéyyion Twv Allen k.a. (1998) ammodeikvUeTal TTOAUTIMN Kal
oe auth Tnv Trepimrwon (Orgaz k.a., 2005). AAAEG ATTAOTIOINUEVEG TTPOCEYYIOEIG
OTTwG auth TTou €xel TTpoTabei amd Tov Baille k.a. (1994), Tmapauévouv €TTiong
XpNoiyeg o€ TPakTikG emiedo (Katsoulas k.a., 2006), éxovrag e€mMITTAéoV TO
TIAEOVEKTNUO TOU OTI £XOUV QVATITUXBEI yIa TIC BEPUOKNTTIOKES KAAMIEPYEIEG.

H Eruca sativa (syn. E. vesicaria subsp. sativa (Miller) Thell., Brassica eruca L.),
yvwoTh wg poka (Blamey and Grey-Wilson, 1989) cival éva €dwdIUo Aaxavikd TTou
BpiokeTal wg auto@uég ae 6An Tn (wvn Tou Meooyelakou kAipaTog. H kaAAiépyeia NG
pokag £xel aufnBei otnv Trepiox TNG Meooyeiou Katd TIG TEAEUTAIEG OEKAETIEC WG
ouvéTtTela TnNG augnong Tng katavaAwaong (Nicola k.a., 2003, Akoumianakis k.a., 2008,
Pagoulatou, 2008, Omirou, 2009). NMapadooiakd N Pokad KAAAEPYEITAI OTO XWHA Kal
TpocapuéleTal KaAd T600 aTov avolkTé aypd 6co kal ata Bepuoknmia (Padulosi,
1995). Akoun n kKaANEpyeid TNG o€ uTTooTpwuaTta (Kupiwg udpotrovikh TexVIkN float
system) éxel amodeixBei apiotn 600 agopd Tnv avamnTuén Twv eutwyv (Nicola k.a.,

2007). O1 Nicola k.a., (2005) avag@épouv 0TI n UdPOTTOVIKA KaAAIEpyela pOKag odnyei
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o¢ €wWG Kal 75% augnon TG TTapaywyng o€ cUYKPIoN PE TIG TTAPADOCIAKESG TEXVIKEG
KaAAiépyelag. ATTG Tnv GAAn agidel va onueiwBei 6Tl To PEYAAUTEPO HEPOG TNG
ONUOCIEUUEVNG £PEUVAG OXETIKA UE TN POKA, AQopd TTEIPAPATA TTOU €XOUV YiVEl EVTOG
yudAivwy Beppokntiwyv (Padulosi, 1995, Nicola k.a., 2003, Akoumianakis k.a., 2008,
Omirou, 2009).

Q¢ Bepudeiho @utd n E. sativa TTpooapuoletal KOAG o€ OTeEYVA €0dPn Kal ENPEG
ouvenkeg (Seema K.a., 2004), av kal N &pdeucn TTPOKAAEI onNUAVTIK augnon NG
Tapaywyns (Singh k.a., 1992, Padulosi, 1995). Me otéxo Tnv avatTugn TroloTIKA
KOAAWV - HAAAKWY QUAAWYV (TTO10TIKG ¢nTOUEVO aTTO TOUG KATAVOAWTES) ATTAITEITAI N
dlatipnon Tng £8a@IkNG uypaoiag oe KatdAAnAa etritreda (Nicola k.a., 2003, Omirou,
2009). H BiBAIoypa@IKn £peuva TTOU £YIVE OTO TTAQICIO TTPOETOINACIAG TOU TTEIPAUATOG
TToU a@opd autd 1o KeQAAaio £0¢e1¢e OTI UTTAPYXEl EAAeIYn TIHWV K. (Allen et al., 1998)
N GAAWV aTTAWV CUVTEAECTWYV EKTIUNONG TNG eaTpicodiattvong (Baille k.a., 1994) yia
KaAAiépyela pokag evidg Bepuokntriou. ‘ETo1 n d1audp@waon OXETIKWY TTPOYPANHATWY
apdeuong BaacieTal ATTOKAEIOTIKA O€ EPTTEIPIKEG TIPOOEYYIOEIG.

ATé TNV GAAN TTAEUpd n diaxeipion Tng dpdeucng ota cuyxpova BepUoKATTIa yiveTal
MEOW QUTOPATWY OUCTNPATWY TIOU  agloTrololv  PETPAOEIG atmd  KAaTtdAAnAoug
a1Io00NTAPES. 210 TTAQICIO aUTO XPENOIYOTTOIEITAI Hia TTANBWPa €1000wWV BESONEVWY [E
OKOTTO Tnv €£ao@AAIoN TNG KAAUWNG Twv avaykwy TngG KaAAiEpyelag ot vepd
(Exarchou, 2006, Mpusia, 2006, Lofkvist, 2010), aAA& n TAsiopnegia Twv
XPNOIUOTIOIOUUEVWY OTNV TTPAEN EQAPHOYWYV XPNOIUOTIOIET EUUECES NETPNOEIS VIO TV
ekTiunon TG udaTmikAG KATACTAONG TWV QUTWYV. ZTIG NUEPEG MAG UTTAPXEl Mia
YEVIKEUMEVN OTTOO0XN OXETIKG ME TA TTAEOVEKTAMATO TWV AUECWY QUGCIOAOYIKWV
OeIKTWY 600 aPopd TOV XaPaKTNPICKO TNG KATAOTAONG TWV QUTWYV KAl TOV EVTOTTIONO
OXETIKWYV KOTATTOVACEWY — OUupTIEPIAaUBavouévng Kal TG udaTikig -, OHWS N
E£QOPUOYI TOUG O€ TTPAKTIKO ETTITTESO TTapapével yia TTpokAnon (Jones, 2004).

Otav n diaBeociudtnTa vepoUu oTa QUTE Oev KOAUTITEI TIG AVAYKEG BIATTVONG TOUG,
ep@aviceTal udaATIKA KATATTOVNON. TO AVOIYHA TwY OTOoUATIWY £TTnNPedleTal Aueca atrd
TNV Katdotaon aut (Lawlor kal Tezara, 2009) kal autd PeTAU GAAwv eTTNPEAdlel Tn
Bepuokpacia Twv @QUAAwv (Katsoulas k.a., 2006) kal To pubBud QwtoolvBeong
(Sarlikioti k.a., 2010). E€aitiag autwy, ernpedlovTal Kal yia ogipd oTrd Tapdyovteg
OTTWG: N avdkAaon Tou nAiakoU @wTog (Knipling, 1970), n eKTTOUTIA aKTIVOBOAIQG
XAwPOo@UAANG (Norikane kai Kurata, 2001) kai n petddoon BepuIkAG akTIvoBoAiag
(Jones ka1 Schofield, 2008). Z1o TTAQicIO QUTO, TTPONYOUHEVN £PEUVA EXEl KATADEIEEI
OTI N UBATIKN KATACTACTN TOU QUTOU PTTOPEI va avIXVEUBEI ETPWVTAG TNV aKTIVOBOoAia
o€ PAKN KUPATOG OTnV TTEPIOXH Tou uttépuBpou (Jackson k.a., 1986, Penlelas k.a.,

1997, Ceccato k.a., 2001, Jones kai Schofield, 2008). Omrwg £xel dn avaeepbei o
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0eikTNG Bepuikng katammoévnons (CWSI) 1Tou ouvdéel TNV TTapatnpoUuevn -pHECw
METPAOEWV TNG UTTEPUOPNG OKTIVOBOAIOG- Beppokpacia eTTIQAVEIAG PE PETPNUEVA A
utToAoyiouéva  Opla  Bepuokpaoiwy  (EAAXIOTO Kal  PEYIOTO) dATTOTEAEl TO TTIO
TETUXNUEVO €pyaleio TTou €xel TTpokUwel atrd TV TTpooTTdBeia autr) (Prenger K.q.,
2005, Kacira k.a., 2005, Jones kai Schofield, 2008, Erdem k.a., 2010).

ApPKETEG epyaoieg TTPOOTIABNCAV va POVTEAOTTOINOOUV TN OXEON METALU UBATIKAG
KATOTTOVNONG KAl AVAKAQCNG —ECW OXETIKWY DEIKTWV- OTAV TTEPIOXT TOU 0paToU KAl
Tou KovTivoUu utrépuBpou (Knipling, 1970, Sellers, 1985, Penilelas k.a., 1993,
Schlemmer k.a., 2005). ‘Evag peydAog aplBuog Twy TTPOCTTABEIWY QUTWY agopoucav
KaAAiépyeleg evTog BepuoknTriou (Pendelas k.a., 1993, Kacira k.a., 2005, Granta k.a.,
2006, Graeff ka1 Claupein, 2007, Zalaluk kai Sri Ranjan, 2008, Sarlikioti k.a., 2010).
MNa Adyoug 1Tou £xouv AdN avapepOei 0TO TTPONYOUHEVO KEQAAQIO (METABOAR NAIAKAG
OKTIVOBOAIOG ouvapTrioel ToU XPOVOU KAl TwV ATHOOQAIPIKWY OuveBnkwv) n xprion
evOG HOVO PAKOUG KUPOTOG () MIOG OTEVAG TTEPIOXNS YUPW aTtTd autd) PTTopEi va
XpnoigotroinBei uévo yia Tov EVTOTTIONO QACUATIKWY TTEPIOXWYV TTOU TTapoucidlouv
evolo@épov  yia  Trepaitépw  Olepelivnon  Kal  OX1 yid  va  XOPOKTNPEIoEl  JE
eTavaAnyipgoTnTa pia @utikh emipaveia (Sarlikioti k.a., 2010)). To mpdBAnua autd
MTTOpEl va EetrepacTei ye 10 ouvduacud Sedopévwyv attd dU0 1 TTEPICOOTEPES
TEPIOXEG TOU @AouaTog, oxnuaTtifoviag pe Tov TPOTTIO QuTO QUTIKOUG OEIKTEG
(Jackson kai Huete, 1991). O1 M0 KOIVEG HOPPEG TETOIWY OEIKTWY (ATTAOI QUTIKOI
O¢eikTeg (simple ratio (SR) vegetation indices) kal @uTikoi O€iKTEG KAVOVIKOTTOINUEVWY
olagpopwv (normalized difference (ND) vegetation indices))) avagépBnkav oTO
TTponyouuevo kepahAaio (Zakaluk kai Sri Ranjan, 2008).

O KUplog oTOXOG TNG TEIPAMATIKNAG aUTAG dlepelivnong eival n PEAETN TNG oxéong
METAEU OIaBECINOTNTAG VEPOU Kal TTOAUQACHATIKNAG avakAaong atmmd Tnv KOPn diag
AOXOVOKOMIKAG KAAAIEQYEIAG. ZUMTTANPWHATIKA avatrTuxBnkKe TTANPo@opia OXETIKA JE
T0 O€iKTn  QIAKAG €TIQAvVEING KAl TO QUTIKO OUVTEAEOTH| HEONG  TTEPIOdOU

BepuoKkNTTIaKNAS KaAAIEpyelag pokag o€ MeGoyeIOKEG CUVOAKEG.

Eidikéc OIauUOpQWOEIC KAl TEXVIKEC OTO TAdicIO TOU

mEIPAUATOC

O£on eyKaTdoTAONG, UTTOOTPWHA Kol QUTIKO UAIKS

To Treipapa mTpayuartotmoindnke atrd louvio éwg AuyouaTto Tou 2010, oto yudAivo
Beppokno AAT Tou TEI Hrreipou (avaAuTikh TTEpIypa@r NG eyKaTtdoTaong Kal Tou

€EOTTAIOPOU €xEl yivel 0 TTPONYOUPEVO KEQPAAAIO). Tnv TTEPIOdO Twv PETPHOEWV N
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KoupTiva oKiaong Tou Bepuokntriou ATav amAwpévn. H Xprion TeXVIKWV oOKiaong
(koupTiva, dikTU, AOTTpIoUA) ival ouvnBiopévn oTnv TTepIoXh TG Meooyeiou Katd Tn
O1dpkela Tou KaAokaipiou (Baille k.a., 2001, Orgaz k.a., 2005). Znueliwvetal Ot Ta
avoiyyata agpiopgoU avolyav otav n Beppokpacia ATav PeyaAltepn amd 22°C
(Katsoulas k.a., 2007).

To Tmeipapa €yive 01O VOTIO avaToAIKO TURPa Tou BepuoknTriou (Eikdéva 54), oTo

eTiTTed0 TOU dATTEdOU (OX! TTAVW OTOUG TTAYKOUG).

N Meteo sensors _100%ET BB%ET 3I%ET

- - T.RH e el (- >~
1001 Rg (pyranometer) ysimeter
NI Uw (anemometer) XN ‘
il )y U Y | Teaf
N N [~ Net radiometer
LU (Y | () { Imgation water volume
g —xk < YAV { / Run-off water volume
‘ [ : : 3 3 Soil moisture
-
,B UL 2 & L3 Soil N
1 Talnla | 1 ) Canopy reflectance
‘ (| W] ) 20 RGBS canopy imagng
3 Dataloggers B O
L’ |
1818 1s! 1 ~
n Reference refectance surface

Eikéva 54 Meipapartiki Sidrain oto OEpUOKATIO KAl dpyoava METPNONG TTAPAMETPWYV
evaépiou mepIBdAAovrog kai KaAAiépyelag: T, RH = aioBntipeg Ogppokpaciag Kai
OXETIKAG uypaoiag aépa (SeikTeg: 0= €§wTEPIKO, i= €0WTEPIKO), RG = TTUPAVOUETPO

(OeikTEG: 0= €EWTEPIKOD, i= EOWTEPIKO)

EykaTtaoTtdbnkav evvéa opdadeg Twv 7 yAaoTpwy 4 AiTpwv (dlacTAoeIg o cm, TTAVW
Olduerpog / KkATW OBIAUETPOG / Uwog: 20/14/14). Kd&Be opdda amd yAAoTpES
TOTTOBETABNKE O€ aveEapTnTn BAon Ye okoTrd TNV GUAAOYN Tou vepoU atropporis. ATrd
TIG OouAdeg auTéC dlapopewlnkav Tpelg avetdpTnTa apdeudueves (Ue auoTnUa
oTaydnVv) METAXEIPIOEIS N KABe pia ammd TI¢ omroieg epieAdupave 3 ouddeg (Eikova
54). ‘Etor rpoékupav 3 emavaAqpelg yia 3 petaxelpioelg. TéEAog pia €101k oudda 3
yAaoTpwyv ToTToBeTHONKE TTévWw € AUCIUETPIKG CUYO.

270 KATW PEPOG KABE YAAOTPAG TOTTOBETABNKE £va OTPWHA XOAIKIWY UPOUGS TTEPITTOU
2cm. O1 yAdotpeg TTANpwOnKav pe appomnAwdeg €dagog (USA Soil Texture
Classification - FAO paper56) avauepiypévo pe 20% Aeukiy t0pen (Klasmann-
Deilmann GmbH). H udatoikavotnTta Tou peiyuatog peTpridnke ion pe 0,315 m3/m3.
ItV apxd TN TEPIOBOU €PapudoTnKe Aimacua 6:15:13, (400 gr m? BIO
ILSA/Progress Micro).

>mépol pokag (Eruca sativa Mill.,, FytroSeeds/Rocket Commun 2) otmrépbnkav

atreuBeiag otnv TeAIKN Béon (YAdoTpeg) (1/6/2010) OTTwG €ival Kai n KOV TTPAKTIKA
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otnv EAAGBa (Pagoulatou, 2008). MeTd atmd tnv €ykatdoTaon Kal TRV apdiwon TG
KaAAiépyelag (30 NuéEpeg PeTd TN oTTopd) N CUVOAIKR) TTUKVOTNTA TwV QUTWYV ATav 39,4
plants m? kai n oxéon kataképueng TTPOBOAAS TNS KOUNG TTPOS GUVOAIKAS £KTAONS
KaAAiépyelag (CUUTTEPIAQUBAVOUEVWY TWV BIAdPOUWY PETALU OPAdwY) ATAV OXEDOV
51%. AgiCel va onuelwBei 6T o€ TTAPAYWYIKEG POVADEG, N TTUKVOTNTA TWV QUTWV
uTTOpEi va @Tacel kai Ta 1000 plants m? (Nicola k.a., 2005) aAA& Ot £PEUVNTIKES
EYKOTOOTAOEIG £X0UV avaepBei didpopeg TTUkvATNTEG (30, 100 kai 200 plants m™
oTtoug Padulosi, 1995, 3,5 plants m? aTov Fu, 2008 kai 100 plants m™? gTtov Omirou,
2009).

Apdeuon

H dpdeuon yivotav e cuoTnua otdydnv. Tpeig autopuBuICOUEVOI WG TTPOG TNV TTiEDN
oTaAdkTeEG TTapoxic 2,2 L h?' (Naan Dan) o kaBévag eykataoTddnkav ot KAOe
yAdoTtpa. O ouvieAeoTAG opolopopeiag Tou ouoThuatog (Christiansen, 1942)
uTToAOYiOTNKE i00G PE 96%. O €Aeyxog TnNG Apdeucng yIvOTaV PECW €VOG EUTTOPIKOU
mpoypappatiot (Netafim Miracle AC 06). H nAektpiki aywyiuémnta (EC) kai 1o pH
Tou vepoU apdeuong Atav 0,49 dS m™ kai 6,8 avrioToixa. To TTPOYPAUHA GPDEUCNG
yivovtav otnv apxr uttoBEéTovTag £va QuUTIKO GUVTEAEDTH io0 pe Tn povada (K. = 1)
Kal otnv ouvéxela pubuifovrav pe PBdon petprioclg ammd TO AUGCIUETPO, TOUG
aIoONTAPEG €BAQIKNG uypaciag Kal TIG MWETPNAOEIG atmopporg (0 aoTdxog yia Tnv
atroppon T€Bnke oTo eTiTTed0 5%).

Me okoTrd Tn PEAETN TNG €mTidpacng TNG EAAEIYNG VEPOU OTO £€5APOG OTA AVOKAQOTIKA
XOPAKTNPIOTIKA TNG KaAAIEPyEIag, TPEIG BIAPOPETIKEG PeTaxEIpioels dpdeuong: 33%,
66% kai 100% Tng ET. (6TTwg uttoAoyiCovrav amrd 1a dedouéva Tou AUGIUETPOU),
eQapudoTnKayv €1 15 nuépeg Kata Tn didpkeia TNG péong Trepiddou (mid-season) TnNg
kaAAiépyeiag (50 nuépeg YeTd Tn oTropd). H cuvoAiKh nueProia TToadTNTa vEPOU TTOU

avTioToiXoUoE o€ K&Be peTaxeipion ATav 660, 440 kai 220 ml pot™ d™.

ZuoTAHOTA METPNONG

MeTprBnkav o1 akOAouUBEeC TTAPAUETPOL:

- Bepuokpacia (T; oe °C) kai oxeTikp uypacia (RH; oe %) aépa péow OUO
aioOnmpwyv T,RH TommoBeTnuUéVWY €vTOG Kal €KTOG TOou Bgpuokntriou (TUTTOG
HD9008TR, DeltaOhm, Italy). XpnoiyotoiwvTag 1a dedouéva autd uttoAoyioTnkav
Ol MEOEG TINEG TNG BEPUOKPACIag Kal TOU €AAEIUPATOG TTIEONG KOPETHOU TOU agpa
(Allen k.a., 1998),
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- TIPOCTTITITOUCA NAIAKR akTIvoBoAia péoa kal £€6w atmd 10 BepuoknTTIO (Rg; KAl Rg o
oe W m™®) péow dUo TTupavoueTpwy (Tutrog SKS 1110, Skye instruments, Powys,
U.K.) eykaTteoTnuévwy og 0Wog 2 m Kal 4,5m mTavw atrd 1o £5a@og avTioToIxd,

- kaBapr akTivoBoAia kéung canopy (R, o€ W m?) péow TrupadidpeTpou (TUTrog LP-
NET 07, DeltaOhm, Italy) eykateotnuévou og Uyog 0,75 m TTavw atrd TNV KON,

- Bepuokpacia @UAou (T, oe °C) péow Beppoleuywv (Copper (PFA 0,01mm)-
Constantan (PFA Teflon 0,01mm); OMEGA Engineering, USA), Ta otroia Atav
KOANuéva otnv KATw TAeUpd Twv QUANWYV, evw n Bepuokpacia KOpNng (Tc)
UTTOAOYICOTAV WG N MEON TIUNA TWV TIMWV OTTO 5 TUXAia ETTIAEYPEVA WPINA KAl UYIN
QUAAQ,

- 0 puBpo6g diarrvong Twv eutwyv (ETyy 0t g) HEOW VOGS AUCIPETPIKOU Cuyou (TUTTOG
60000 G SCS, Presica, Dietikon, Switzerland, scale capacity = 62 kg, resolution
=t+1 g) TOTTOBETNUEVOU KOVTA OTO KEVTPO TNG KaANIEpyelag. H ouokeun ekTdg atrd
Tov Quyo TmepieAduBave Baon yia 4 yAdoTpeg pe duvaTtdTnTa CUAAOYAG Kal
ATTOPAKPUVONG TNG aTTopPong KaBwg kal aveEdptnto apdeuTiké cuotnua. H
ammwAela Bapoug Tou peTpolvTav atrd 10 Cuyd avda PIKPA XPOVIKA diacTAuata
avTIOTOIXOUOE OTNV dIATTVON TWV QUTWV.

OAeg o1 rapatrdvw PETPAOEIS CUAAéyovTav o€ €va oluoTnua kataypaong (DL2e

Logger, Delta-T Devices Ltd, Cambridge, UK). O1 yetpAoeig yivovtav ava 30 s kai

atroBnkevovTav 0 HECOG Opog 10 AETTTOU.

To TrepIexOuevo Tou dd@oug o€ vepod (6 oe %v/v) PETPBNKE PE aiIoBNTAPES ETTIOPACN

ouxvotntag (Tutmog 10HS-Large Volume Soil Moisture Sensor, Decagon Devices Inc.

WA, USA) TotroBeTnpuévou kataképu@a. ETTouévwg peTpouoav 1o HEGO OPO UYpPaAGiag

yia 10cm BdBoug (uetd TV eykatdoTtaon TNG KAAAIEpYEIOG AUTO rTAV KAl TO PECO

BaBog¢ TOU pICiIkoU cuoTAuaTog). O1 PYETPAOEIS QUTEG KATAYPAPOVTOV O QUTOVOMO

kataypa@ikd (Em50, Decagon Devices Inc. WA, USA), evw yia Tov UTTOAOYIOUO TOU

6 XPNOILOTTIOINBNKE N YEVIKA OXEON METATPOTING OAUATOG TTOU TTAPEXOVTAV OTTO TOV

KATAOKEUQOTA yia avépyava daon.

O ouvteAeoTAC QUAAIKAC emtipaveiag (Ia in m? leaf m? ground) Tng kaAMiépyeiag

EKTIUABNKE PECW KATOOTPOQPIKWY METPNOEWV Péow capwTthy (ScanJet 4850, HP,

USA) Tng em@aveiag Twv UAAwWV dU0 QuTwyv delyudTwy Ta oTToia avTikadioTouvTtav

at1rd 10 amobepa QUTWV. TETOIEG PETPNOEIG Eyivav dUO POPEG KaTA Tn SIAPKEID TNG

TTEIPAPATIKAG TTEPIOBOU KAl CUYKEKPIMEVA OTIG 25 louAiou kai oTig 10 AuyouoTou Kal

agopoucav Povo Tnv petaxeipion 100%ET.. lMNa Tov uttoAoyioud TNG QUAAIKAG

EMQAVEIQG EQAPUOOTNKE N apIBunTIKr HEB0BOG oAokAripwong Monte-Carlo (Robert

and Casella, 2005) 0TI capwpéveg €IKOVES (EikOva 55).

134

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 19:34:51 EEST - 18.119.119.204



Eikéva 55 Zapwpévn gIkOva @UAAWYV yia UtToAoyIou6 BeikTn QUAAIKAG €TTIQAvEIag

AKOUN €yIvav eVOEIKTIKEC UETPATEIS TNG GTOPGTIKAS AywyINOTNTAS (g 0 mm s™Y) pe
xpnon mmopouétpou (Tutrog AP4, Delta-T Devices Ltd, Cambridge, UK).

TéNog yia Tnv TTEpiodo atmd 25 louAiou éwg 10 AuyouoTou, KGBe nuépa ammd 10:00
€wg 18:00 yivovtav PeETPAOEIG TNG avakAaong amd Tnv KOUN TnG KAAAIEPYEIQG HE
xpnon @opntoUu ToAu@acuaTtikou padidueTpou (Tuttog MSR87, CropScan Inc.,
Rochester, USA). O1 uetpAoelig agopoucav 8 OTevEG QACMATIKEG TTEPIOXEG,
KEVTPAPIOUEVEG YUPW aTTO Ta WAKN KUpatog 460, 510, 560, 610, 660, 710, 760 kai
810 nm. To padIGUETPO ATAV EYKATECTNMEVO € UWog 1m TTAvw atmd TNV KON Kai
auTd avTioTolxoUoe CUN@WVA HJE TOV KOTAOKEUAOTH o€ Treploxn Ociyuatog eupadol
0,20 m?). O1 PETPATEIC YivovTav TIAvVwW OTTd oupTTayr QUAAIKA ETTIQAVEIR Kal YIa TIG
TpEIG peTaxelpioels dpdeuong. Katd tnv mmepiodo Twv PETPRiOEWV N BepuokoupTiva
ATav padepévn.

MapdAo 1Tou n TNAEIOKOTTION (€TTiVEIQ 1] DOPUQOPIKN) £QapuoleTal Je eTTITUXIO €W
Kal Xpoévia o€ aypoug, Otv €xel YeEAETNOei akdOun o€ peyalo Pabud o€ ouvlnkeg
BepuoknTriou. O1 péBodol TTou avatTuxBnkav yia Toug aypoug Oev UTTOPOoUV Va
XPNOIYOTIoINBoUV WG €XOUV eVTOG TOU BepuokNTTiou Kupiwg Adyw TNG TTOAUTTAOKNG
KATdoTaoNG TToU dnMIoUpPYEiTal atmmd TIG OKIACEIC €vTOG TOUu BeppoknTiou (Ao TO
oToixeia okeAeToU kal e€ommAiopou, Sarlikioti k.a., 2010 kar 2011). Me okomd Tn
dlaxeipion TnNG KATdoTaong QUTAG KAl TNG MEIWONG TNG ETTIOPACNG TWV OKIWV OTIG
METPAOEIG XPNOIUOTTOINONKE pia 101K TEXVIKA WE em@Aaveia avapopds (Nantt, 2009)

N OTToia TTAPOUCIACTNKE O€ TTponyouueva kepdaAaia (Eikdva 56).
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Eikéva 56 Atropn Tng KAAAIEpyEIOG e TN AEUKA ETTIQAVEIN AVaPOPAS YIO TNV avdKAaon

270 TTAQiCI0 TNG €pPEUVAG TTOU TTAPOUCIAZETAI, MEAETHBNKAV KOIVOI QUTIKOI O€EIKTES TTOU

BaciCovtav o€ uAKN KUPATOG OTNV TTEPIOXA TOU OpaToU PE OKOTTO TNV agloAdynon Tng

oX£0NG TOUuG HE TNV OIOBECINOTNTA VEPOU OTO UTTOOTPWHA, TNV ££ATHICOBIATTVON Kal

TNV udatikf katatmévnon. O1 deikteg Tou aflodoyribnkav eival o1 akéAoubol (To R

QVTIOTOIXEl OTO TTOGOOTO AvAKAACNG OTNV TTEPIOXN TOU PAKOUG KUPATOG TTOU QaiveTal

oTtov O¢ikTn):

- SB — amAd unAkn kogatog (avdkAacon oe K&Bedva a1rd Ta OIGQOPETIKA MrKN
KUMATOG TOU TTOAUQaCHaTIKOU padidueTpou (460, 510, 560, 610, 660, 710, 760 kal
810nm),

- SR — @urTikoi d€ikTeG ammAwyv Adywv (6Aol o1 diabéaiyol ocuvduaouoi atrd Ta WPAKN
KUHATOG TTOU avagépbnkav),

- TPEIG ETTIAEYMEVOI QUTIKOI OEIKTEG KAVOVIKOTTOINKEVWY Blapopwyv (N €TTIAOY TOUG
BaoioTnke OTIGC OXETIKEG PIBAIOYPAPIKEG avaAPOPEG KOBWG Kol oTa  TTpwTa
atroteAéopaTa a1rd TNV agloAdynon Twv SB kal SR):

o sPRI = (R560 - R510)/(R560 + R510) (évag &€ikTnNgG TTApOUOIOG PE TOV
PRI-Physiological Reflectance Index, o PRI xpnoiyotoigi tnv

avakAaon ota 530 kal 550 nm, aAAG autd Ta PuAKN KUPATtog dev ATAV
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Ol00£0Iua 0TO Opyavo TToOU XPNOIKMOTIOIRONKE Kal £€TO1 ETTIAEXONKAV Ta
KOVTIVOTEPQ BIaBETIPA UK KUPOTOG,
o sSNDVI1 = (R810 — R710)/(R810 + R710) kai
o sNDVI2 = (R810 — R560)/(R810 + R560).
Aedopéva atro eMIAEYPEVES NUEPES avAAUBNKAV Kal N CUYKPIOTN TwV PHECW EYIVE HEOW
eAéyxwv t-student test oe emmiTedo onuavTikOTNTAag 95% e XpAon Tou Excel kal Tou

oxeTikou Analysis Tools Package (Microsoft, USA).

AmoreAéouara kai oulnrnon

MikpokAipa OgppoknTTiou
O TMMivakag 7 trapouciddel TIg n€oeg TIMES (yia TNV TTepiodo 10:00 — 18:00h TOTTIKA
WPA) TWV KAIJATIKWY TTAPAPETPWY EVTOG KAl EKTOG TOU BEPUOKNTTIOU yia TNV TTEPiodo

TWV PETPAOEWV.

Mivakag 7 Méoeg TINEG KAIJATIKWV TTAPAUETPWY EVTOG Kal EKTOG TOU BeppoknTriou yia

TNV EPIOS0 TWV HETPACEWYV (OTIG TTAPEVOETEIG BiVETAI TO TUTTIKO OCQAAQ).

T; RH; VPD Rai To Rco
Mepiodog ) )
°C % kPa W m’ °C W m’
i 34.00 58.52 2.72 260.12 27.03 576.49
loUviog
(x4.59) (£7.73) (£0.98) (x46.20) (x4.50) (£93.94)
i 38.83 50.04 4.28 275.81 30.57 614.45
loUA10g
(£1.75) (£5.12) (x0.60) (£37.49) (£1.64) (£85.82)
} 38.86 54.19 3.44 268.85 31.36 588.95
AUYOUOTOG
(£2.41) (£5.28) (£0.83) (£16.19) (x2.16) (£34.91)
61Tou: T;, RH; kai VPD n Bepuokpaaia, n OXETIKN uypacia kal To EAAEIYPA TTiEONG KOPETUOU
EVTOG TOu BeppoknTiou, Rgi N €OWTEPIKN TTPOCTTITITOUCO OKTIVOBOAIQ, T, n €EWTEPIKN
Bepuokpacia agpa Kal Rge N EEWTEPIKI TTPOCTTITITOUCA AKTIVORBOAIQ.

Mapaywyn @UAAwWvV O&ikTng @QUAAIKAG emiQdveliag, albedo Kai
OTOUATIKN AyWYINOTNTA

O 08¢eiktng QUAAIKAG emiQdvelag uTTOAoyioTnKe OTav N KaAAiEpyela €1l0AABE oTnv
TEPIOdO OUYKOMIONG (5-8 wpipa QUAAA avd @uTd, cUP@wva he Tov Omirou (2009)).
O I a BpéBnke ioog pe 0,63 (20,21) m* m?, pe 216,56 (+6,71) leafs m™. O Fu (2008)
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Bpnke TIuEG 4 ammd 0,26 €éwg 0,62 oe Treipdpata evidg BepuoknTTiou, aAAd ol
Janssens k.a. (2005) avépepav WEYIOTEC TIMES | a i0EC pe 2,4 m* m™? yia KaANIEpyEIa
poKkag o€ aypoug otnv Bpadihia. O1 Seema k.a. (2004) utrooTtnpifouv 611 KATW aTTO
ouvenkeg EAEIYNG uypaciag edAPoUG UTTAPXE! Mia Peiwan TNG QUAAIKNAG ETTIQAVEIAG
NG POKAG AAAG auTh Bev €XEI ONUAVTIKA OTATIOTIKN dIapopd O& oxéon KE TNV QUAAIKN
ETTIPAVEIA OTA ETTAPKWG apdeUdEVa QUTA.

H péon miun (ammé 10:00 €wg 18:00 ToTTiKn wpa) TG Asukauyeiag (albedo, Adyog Tng
NAIOKAG akTIvoBoAiag TTou avakAdralr ammdé Tnv KOun) utroloyiotnke ion pe 0,19
(£0,06).

H péon otopaTikn aywyiuoTtnta (améd 10:00 éwg 18:00 ToTTIKA wpea) UTTOAOYIOTNKE ion
ue 3,28 (20,94) mm s (n OxeTKA péon eioepXOUEVN aKTIVOBOAIQ TTOU WETPRONKE
TTavw aTré TNV KON TNS KaAAigpyeiag ftav 259,60 W m™).

To Bapog epéokwv UAAWY (OAIKA KOTTA oTo TEAOG AuyoucoTou) ATtav 1035 (194) g m’
2, 21 BIBAoypagia Bpébnkav didpopa eTmimeda TTapaywyns. O1 Nicola k.a. (2003)
avagépouv 900 g m? yia KaAAIEpyela O xWpa o€ YUGAIVO BeppokrTTio evw or Nicola
K.a. (2005) avagépouv 2182 g m? yia udpoTrovik KOANEPYEID GE YUBAIVO
Bepuoknmo. OTTwg avagépBnke AdN, BIAPOPETIKEG TTAPOXES VEPOU (UETAXEIPIOEIG
33%, 66% kai 100%ET,) epapuooTnkav JOvo yia 15 nuépeg Ye okoTrd TNV PETPNON
NG avakAaong atrd Tnv KOPN o€ SIaQopeTIKA emiTreda £da@IKAG uypaciag. H péon
TTAPAYWYA aTré TIC AVTIOTOIXEG OPAdES YAAOTPWY ATav 994, 1019 kai 1078 g m2. H
eQapuoyn eAéyxou t-student test oe emimedo onuavTikOTATAG 95% €0€IEE OTI dev
UTTAPXQV OTATIOTIK& ONUAVTIKEG DIOQPOPEG METAEU TWV OUAdWY QUTWY, YEYOVOG TTOU
ammoTeAei pia TTpwTn €voelEn KAAAG aTmOKpIonNG TNG pPOKag UTtd  KaBeoTwTta

eMeIPpaTIKAG apdeuong.

ESaTtpicodiatrvon TG KAAAIEPYEING KAl QUTIKOG OUVTEAEOTAG

O1 peAéTeG OXETIKA ME TIG AVAYKEG AAXOVOKOUIKWY KAAAIEPYEIWV OE BEPUOKATTIA OF
Meooyelokd KAipa Oev KOAUTITOUV OAEG TIG TIEPITITWOEIG Kal €Tal N APdEUON
TTPOYPOPMPATICETAI KUpPiWwG pE Pdon Tnv eutreipia Twv aypotwv (Orgaz k.a., 2005).
ZUpgwva pe Toug Allen Kk.a. (1998) oTtnv TTPOCEyyIon TOU ATTAOU QUTIKOU OUVTEAEOTN
0 Aoyog TnG e&atpioodiatvong TnG KOAMEPYEIOG Kal QUTAG Miog KaANIEpyelag
ava@opdg (TTou Trpocouolddel ye xAootdmnta, ET,) ouvdudletal yia Tnv eEaywyn
evog @uTikoU ouvteheoTn) (K¢). H egatpicodiatvory avagopds (ET,) utroloyiletal
oupyewva pe TNV Tpoogyyion FAO Penman-Monteith. O1 emdpdoeis Twv
XOPAKTNPIOTIKWY TTOU dIAQOPOTTOIoUV TIG dIAPOPEG KAANIEPYEIOG aTTd TNV KAANIEpYEIQ
QvVO@QOPAG OCUYKEVTPWVOVTAlI OTO QUTIKO OUVTEAEOTH, €VW Ol ETIOPACEIS TWwV

KAIJOTIKWY ouvinkwv ek@pddovTtal yéow Tou uttoAoyiopou Tng ET,. ‘ETol KaBwg n

138

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 19:34:51 EEST - 18.119.119.204



ET, avtikaTtoTrTpifel TNV KAIMATIKA ¢ATNoN 0 K. PETABAAAETAI KUPIWG £CaITiAg Twv
XOPAKTNPIOTIKWY TNG KAANIEPYEIAS (Kal JOvo O€ éva TTOAU PIKPS BaBuo atrd 1o KAipa).
H 1Tpocéyyion auti eQapudleTal OTIG TTEPICOOTEPES TTEPITITWOEIG TTOU OXETICOVTAI [E
oXeOIAONO, TTPOYPAUMATIONO Kal dlaxeipion apdeuTIKwy auaTnUaTwy. MpETTel akoun
va onuelwdei 6T n ET. avTimrpoowTrevel 70 TTAVW OpIo TNG €6ATUICOBIATTVOAG TNG
KaAAiépyeieag (BuvNTIKR) UTTO CUVBNKEG TTOU BEV UTTAPXEI KAVEVAG TTEPIOPICHOG OTNV
€EATUIOOdIOTTVON KAl TRV avATITUEN TNG KAANIEPYEIAS AOYW HEIWUEVWY aTTOBEUATWY
vepoU, TTUKVOTATAG @QUTEUONG, TPOQPOTTEVIWY, aAATOTNTAG, QOBEVEIWY, EVTOUWY,
(iICaviwv kok. OTrwg éxel Ndn avagepBei utTdpxouv OpPKETEG OIAPOPEG METAEU
KAAAIEPYEIWV OTOV aypd Kal 0TO BePUOKATTIO. 2& KABe TepiTTTwon Ouwg, €dv dev
UTTAPXOUV ONUAVTIKEG QUEOUEIWTEIG TOU |4 OUTE TEXVIKEG PUBUICEIS TNG BEPUOKPATiag
(TT.X. ME Xpon cuoTAuaTog BEpuavong) 1 Tou EAAEiPUATOG TTieong udpaTUwWV (TT.X. ME
Xpnon udpovépwaong), o Kovog K., 6TTwg Trepiypd@etal ato FAO paper 56 (Allen et.
al. 1998) utropei va xpnoiyotroin®sei kai ota BeppoknTTia (Fernandez, 2010).

E :,:: ' Im ‘ M . ‘ {llr.
: 1,00 ",’,AIMI‘W lwl\l },‘JV H A MH WW‘\,
0,00 _uz_wjiﬁ W\W‘ﬂkr\mw» i a,wj v\ MA\V\/‘“"’P‘IWWan,w!\\"J | L\ WA 349

— |32%
N A\ i I
T T \ 28%

448 1048 1648 2248 448 1048  16:48 2248  4:48 1048 1648
Time 2817 2917 3017

100%ETc | — ET (mi/min) =—— VWC (%v/v) |

Eikéva 57 Yypaoia e5dgoug (VWC og m’m™) kau perpnpévn egarpicodiamvon, ET,s (ml
min™) yia Tn peraxeipion 100%ET.. H ypopun Me KOUKKIBEG QvTIOTOIXEi OTNV

udaToIKavoeTNTA.

Me Baon petprioeig AuciyeTpikou Cuyou (Allen k.a., 1998, Allen k.a., 2001a, Allen
K.a., 2001B) o puBudg diatrvong TnG KaAAiEpyeiag (T,) Kal 0 OXETIKOG K. eKTINAONKav
Katd 1n péan kaAAiepynTikn trepiodo (Allen k.a., 1998). O T, kupdvlnke peTalu 2,45
kg kai 3,11 kg m? day* (Eikéva 57). Omrwg @aivetalr otnv Eikéva 58 n ypaupikn
oxéon METALU peTPNUEVNG €EATUICOBIATIVONG TNG KOANIEPYEIOG KAl UTTOAOYIOMEVNG
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ecaTuioodiatvong avagopds (Penman — Monteith), avrioToixei o€ éva atrAd QUTIKO
ouvTeAeoTh ico pe 0,82 (R?=0,88).

3,25

ETc lysimeter (mm day )
w
>
b3

2,75

25 T T

3,5 3,75
ETo PM (mm day™)

Eikéva 58 TIpappikl oxéon HeTald peTpnuévng (MéoCw TOU  AUCiUETPOU)
€§aTMICOBIATTIVORG TNG KAAAIEPYEIOG KOl UTTOAOYIOMEVNG £EATHIOOSIATTVORG ava@opdg

(Penman — Monteith)

A100ecIHOTNTA VEPOU OTO £DAPOG, UDATIKA KATACTAON TWV QUTWV

Kal OEIKTEG avAKAaong

Tpeig Olo@opeTIkEG UdOTIKEG peTaxelpioel (100%ET,, 66%ET. and 33%ET,)
€QapUOOTNKAVY Yia 15 nuépeg o€ DIOPOPETIKEG OUAdEG YAQOTPWY TNG KAAAIEpyEIag. To
QVTIOTOIXO HECO TTEPIEXOUEVO TOU XWHATOG O€ VEPOD VIa TIG TPEIG METAXEIPIOEIC ATAV
0,311 (x0,010), 0,259 (+0,012) ka1 0,197 (x0,017). AkOun 10 PETO VITPIKO AJWTO OTO
£5a@oc Katd Tnv idla TTepiodo ekTiuAOnKe oTa 25 mg I NO3- (n exTiunon £yive He
Merkoquant® N test strip (Merck KGaA, Darmstadt, Germany) ye pdon 1n péBodo
TTou TrpoTeiveTal atré Tnv USDA (1999)).

2mv Eikéva 59 Ttrapoucidfovtal Ta XAPOKTNPEIOTIKA @daouata TTavw atrd KOPn
KaAAIEPYEIAG pOKAG KATA TN DIAPKEID Piag XApaKTNEIOTIKAG NAIGAOUCTNG KAAOKAIPIVAG
nuépag (30/7, péoeg Tiwég yia 10:00-18:00 otk wpa). Eival pogavég —kai n
OTATIOTIKA avaAuon emBefaiwvel pia 1oxXuph BeTik) ouvdlakUuavon- OTI OAEC ol
KQUTTUAEG peTaBdAlovTal e €va Trapopoio 1potmo. Omwg gaivetal otnv Eikdva 59 n
avakAaon €ival eVTovOTEPN YIA TIG METAXEIPIOEIG UTTG KATATIOVNON OTNV TTEPIOXH TWV
500nm (Knipling, 1970), 620nm (Cure k.a., 1989) kai 710nm (Nantt, 2009). lNa Ta
MAKN KUpaTtog 710 kai 810nm 10 @ACcHa avakAaong TNG TTEPICTOTEPO KATATTIOVNHMEVNG

peTaxeipiong (33%ET.) cival Aiyotepo €viovo, OTTwg Kai avapevoTtav (Nantt, 2009)-
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OANd TO @ACPOTA TTOU QVTIOTOIXOUV OTIG JEeTaxelpioelg 66%ET. kal 100%ET,

QVTIOTPEPOUV TN OX£0N TOUG.

_15 35

% — B6%ETC

8 —— 33%ETc

& 101 — 100%ETc

@

o 130
® \/ 2N
0 . . . . . . 25
460 510 560 610 660 710 760 810

Wavelegth (nm)

Eikéva 59 XapaKTnpIoTIKA QACHATA OVAKAAONG a1mdé KOuN KAaAAIEpyelag poKag utrd
diagpopeg udarikég peraxelpioslg (L00%ET,, 66%ET, ka1 33%ET,) Katd Tn SiIdpKEIa piag
KaAoKaIpIVAG Nuépag oTo péco Tou KaAokaipioU (30/7). O1 KapTrUAEg yia Ta 760 Kol To

810nm ava@épovTal oTo Se§I6 KATAKOPUEPO dova.

2tnv Eikéva 60 trapouacidlovTal ol TTopeieg kata Tn didpkeia TG nuUEpag (yia TPEIg
OUVEXOMEVEG NAIOGAOUGCTEG KOAOKAIPIVEG NUEPES) ETTIAEYMEVWY QACUATIKWY OEIKTWV
avakhaong (sPRI, sNDVI1 kair sNDVI2) mdvw amd Tnv KOUn Twv TPIWV
ueTaxelpiocwv. O1 TPEIC PETAXEIPIOEIS AVTIOTOIXOUV O€ DIOPOPETIKG eTTiTeda 6 (M3m’).
Katd mn didpkela kABe nUEPAG Ol PACHATIKOI OEIKTEG €XOUV Wia avTioTpogn oxéon HE
TNV ET, (d1aBéoipua dedopéva poévo yia Tnv petaxeipion 100%ET. -Eikdva 57). AKoun
pTTOpPEi va yivel avTIAnTTo (Eikdva 60) 611 Toco o sPRI 6co kail o1 SNDVIL kai 2 gixav
MIKPOTEPEG TIMEG yIa TNV YeTaxeipion 33%ET. e oUyKpPION ME TIC AAAEG PETAXEIPIOEIS
(Pendelas k.a., 1994). H tdon kai yia TOug TPEIG PACHATIKOUG OEIKTEG €ival TITWTIKN
KaBwg TrepvolV ol nNUEPEG UTTO dIaQOPETIKG KaBeoTwTta dapdeucng kal n 6 TOUu
€0A@OUG PETAKIVEITAI TTPOG XOMNAOTEPA ETTITTEDQ VIO TIC METAXEIPIOEIC 66%ET. Kal
33%ET.. H avtidpaon auth cival TTEPICOOTEPO EvTovn Yia TIG PeTaxelpioelc 100%ET,
Kal 33%ET.. ‘Eyive avdAuon ypaupIkng TTaAivopounong JE OKOTTO TN CUCXETION TOU
VWC (y1a OAeg TIG pETAXEIPIOEIG), ETyys (MOVO YIa TNV peTaxeipion 100%ET.) kal OAwv
Twv SB, SR aAAG Kal Twv TTEPITOOTEPO TTOAUTTAOKWYV BEIKTWYV TToU agloAoyrBnkav. Ol
MOVEG ATTOOEKTEG OXEOCEIS NTAV AUTEG PETAEU Tou O Kal TG avakAaong ota 710nm
(R2=O,73, 0,76 xar 0,74 yia Tig petaxeipioslc 100%ET,, 66%ET. kai 33%ET,
avTioToixa) kai JeTagu O kar SNDVI2 yia Tnv petaxeipion 33%ET. (R?=0,68).
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Eikéva 60 Yypacia £5dpoug (VWC ot m’m™) kai SeikTeg avakAaong Tavw ormd
KaAAIEpyelia pOKOG WG TTPOG TO XPOVO (IO TPEIG CUVEXOUEVEG NAIOAOUOTEG NUEPES OTO
Héoo Tou kaAokaipioU, 28-30/7) umd Jdidpopeg udaTikég peTaxelpioels (100%ET,,
66%ET. ko 33%ET.).
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Eikova 61 Alagpopd Bgpuokpaciag MeTASU KOUNG Kol aépa (T -T;) kan SeikTeg avakAaong
mavw atrd KaAAIiépyeia poOKag we TTPOog To XpOovo (yia gia nAidAouoTtn npépa OTO MECO
TOoU KaAokaipioU, 30/7) urd did@opeg udartikég peTaxelipioels (100%ET., 66%ET, kai
33%ET,).

H dlapopd petall Bepuokpaciag agpa Kal KOPNG €XEl CUOXETIOTEI ATTO APKETOUG
EPEUVNTEG PE TNV UBATIKN KaTaTTovnan Twv euTtwyv (Idso k.a., 1997; Ajayi kai Olufayo,
2004; Erdem, 2010; Widmoser, 2010). H Eikéva 61 Tapouaidlel TNV XPOVIKNA
MeTaBOAN TNG dla@opdc Bepuokpaaiag KOuNg — aépa (AT=T.- T4y yia Tnv idia nuépa
(30/7) aAAG Kal TIG OXETIKEG METABOAEG TWV @aoPaTIKWY deIKTWY SPRI, SNDVI1 kai
sNDVI2. O1 péoeg migég Tng AT nAtav -2,51, -1,30 kai -0,87°C yia TIG YETAXEIPIOEIG
100%ET. (avagopd), 66%ET. kai 33%ET. avTioToiXa, OTAV Ol OXETIKEG WEYIOTEG
apvnTikéG ATav -3,14, -2,28 kai -2,05 °C. Eival @avepd kal ammod Tig dUO YPOPIKES

TTapaoTdoelg (Eikova 60 kal Eikéva 61) 611 6AoI 01 BEIKTEG TTAPOUCIALOUV Hia OXETIK
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Meiwon To peonpépl étav n Znnon yia vepd cival eviovotepn. H e@apuoyrh eAéyxou t-
student o€ €TTiTTEd0 ONUAVTIKOTNTAG 95% £d¢1EE OTI yia OAa Ta SB, SR Kal dEiKTEG TTOU
aglohoynbnkav, ol YEoEG TINEG ATAV ONUAVTIKA DIOQOPETIKEG OTAV YIVOTAV OUYKPION
METOEU KAAG Kal péoa apdeudueves petaxelpiocwyv (L00%ET, kal 66%ET.) kal TG TTI0
Katatrovnuévng petaxeipiong (33%ET:). ATO Tnv AGAAn TTAcupd o1 TIMEG yia TIG
peTaxeipioelg 100%ET. kal 66%ET. dev diEpepav o€ onUAvTIKO eTTITTEQ0. AUTO PTTOPEI
va onuaivel 0Tl n avadkAaon oTnv opaTh TTEPIOXN TOU NAEKTPOUAYVNTIKOU QACHATOG
aKTIVOBoAiag éxel TN duvatdTnTa va avayvwpeioel udaTikh katatroévnon uoévo otav
UTTAPXEl Mia OXETIKG peYAAn Slagopd oTtnv dIaBeoiudTNTa vepoU. Ze TTapOUOoIa
ammoteAéopaTa (Yia GAAeG KaANIEpYEIEG) £xouv KaTaAnEel kal ol Hunt kal Rock (1989),

Riggs k.a. (1991), Pendelas k.a. (1993) kai Inoue kai Pendelas (2006).
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Eikéva 62 Zxéon peTagu sPRI ka1t CWSI yia Tn petaxeipion 100%ET,

2tnv Eikoéva 62 mrapoucidaletal n oxéon petagu sPRI kar CWSI yia Tn heTaxeipion
100%ET.. O CWSI (0: ox1 udatikfy katatrévnon; 1: p€yiotn udatikh Katamovnaon)
UTTOAOYIOTNKE OUPQWVA PE Ta TTPOTEIVOUEVA atmd Toug Jackson k.a. (1981) (BAétre
emiong Katsoulas k.a., 2002). Oco n udatikfy kartamévnon aufdaveral, o sPRI
eMaTwveTal. Autd To elpnua PPICKETAI O CUPQWYVIA HPE T TO CUUTTEPACHATA TWV
Sarlikioti k.a. (2010), o1 otroiol &gixvouv 611 0 PRI, gival avTioTpdpwg avaAoyog Je TNV
auénon NG OTOMOTIKAG aywyluoTnTag. H avdAuon ypauuikng TTaAIvOpOunong £0¢eige
hia ommodekTh ypauuiky oxéon (R = 0,74) petafy sPRI kai CWSI. Ze ka6t
TEPITTTWON OUWG N XPAON auTig TNG OXEONG yid TOV  EVIOTTIONO  UBATIKAG
KaTamovnong Kai Tov €Aeyxo Tng apdeuong pEoca Ot BepUOKATTIO OnUIOUPYET
TTPOPRANMOTIONO KABWG N e10epXOPeEVN NAIaKN akTivoBoAia ettnpeddel Tooo Tov PRI
(Sarlikioti k.a., 2010) 6co kal Tov CWSI (Katsoulas, 2002).
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2710 TTAQiCI0 TNG €peuvag éyive TTPOCTTABEIa va agloAoynBei kal n duvaTtdétnTa XpAong
TOU atrAouoTepou duvaTtoUu alIoONTAPA KATAyPa®ig avakAAOoNG: Piag NAEKTPOVIKAG
ewToypagIkAg pnxavig (8 megapixel, single, charged couple device (CCD) chip,
Olympus (FE-370 digital full frame camera using a 35-mm camera equivalent focal
length of 36 mm) TToU KaTaypda@el €iIkdveg 3264 x 2448 pixel ota 72dpi, 600 agopd
TV MMBavA ouoxETion Pe TNV udaTikh KaTtamovnon (Eikéva 63). Z10 TTAdiclo autd
EXouv OnuooieuTel  KATTOIO  €vBAPPUVTIKA atroTeAéouarta  (Zalaluk, 2008). H
agloAOynon TTou Eyive OTNV UTTO PEAETN TTEPITTITWON Oev £0€IEE KATTOIO ATTOOEKTH TAON

Il CUCXETION.

100% 66% 33%

Eikova 63 Pwroypagia k6ung pokag (orn 0éon Tou TTOAUQOAOMATIKOU PadIONETPOU)
urd didpopeg udartikég peTaxeipioelg (100%ET., 66%ET. kon 33%ET.) otig 13:00
(TommkKA wpa) yiag NAIGAouoTNng NuéEPAG O0TN Péon Tou KaAokaipiou (30/7)

2uumrepdouara

MeTpnoeig pe xprion AucideTpikoU Cuyou £0eifav OTI 0 puBPOG e€aTUIcOdIaTIVONG VIO
N péon Trepiodo BepuoKkNTTIAKNG KAAAIEPYEIQG pOKAG KUPAvONke peTatu 2,45 kg kai
3,11 kg m? day™ katd 1 Sidpkeia Tou Karokaipiod. O avTioToXoG aTTAOG QUTIKOS
ouvteAeoTig (Kc) yia 1o Oedopévo I a uttoAoyioTnke pe PBdon Ti¢ dladikagieg TTou
opiCovTal oto FAO paper 56 (Allen k.a., 1998) BpéBnke icog e 0,82 (R*=0,88). H
TAnpogopia autry ptmopei va aflomroinBei amd aypdT1eg oTO TTAGICIO JIANOPPWONG
QOTTAWYV TTPOYPAUMATWY ApdeUONG yia BepUOKNTTIOKT KAAAIEpyEIa pOKAG.

Mepiopiopévn dGpdeuon —oe OUO emTTEdA- €QPAPUOOTNKE yia 15 nuépeg (€101
TTPOEKUYaV TPEIG UdATIKEG pETAXEIPIOEIG: 100%ET,, 66%ET, kai 33%ET,) ye OKOTIO
TNV agloAdynaon NG oxéong METAEU OEIKTWY avakAaong Kal udaTiKAG KaTatrdévnong.
Bpébnke o1 01 OeikTEG avAKAaoNG TTou PEAETABNKAV gixav yia avtioTpon oxéon He

TNV ET. (0edopéva diabéaiua pévo yia tn getaxeipion 100%ET.). AKOun Eyive gavepod
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OTI YIO OAEG TIG PETAXEIPIOEIG, OAOI O OUVOETOI UTTO agloAdynon deikTeg (SPRI, SNDVI
1 kai 2) TTapoucidlouv peiwon yupw atmo 1o peonuépl étav n ¢ATNoN yia vepo yiveTtal
TEPICTOTEPO EVTOVN, AANG OTATIOTIKG ONUAVTIKEG DIAPOPES UTTHPXAV POVO HETAEU
Twv peTaxelpiocewv 100%ET, kal 33%ET,. kai 66%ET,. kai 33%ET.. Auté ptTopei va
onuaivel 6T N avdkAaon oTtnv opath TTEPIOXA TOU NAEKTpoUAyvNTIKOU QACHOTOG
aKTIVOBoAiag éxel Tn duvatdTnTa va avayvwpeioel udaTikh katatrovnon uoévo otav
UTTAPXEI Mia OXETIKA pEYAAN dlagopd oTnv diaBeaipdTnTa vEPOU.

AkOun Tapatnpndnke pia téon peiwong yia 6Aoug Toug oUvBeTOUug OEIKTEG TTOU
aglohoyribnkav 600 ol nuépeg UTTOG KABEOTWGS eAAEIPPATIKG Apdeuong (yia TIG
peTaxelpioelg 66%ET, kal 33%ET.) Tepvouv Kal n 6 TTEQTEl OTAdIOKA o€ XapnAdTEPQ
eTTiTTEDdQ.

AvAAuon ypauuikAg TTaAIvOpOPNonG €0¢1EE aVEKTEG OXECEIG JETALU TOUu 6 Kal TNG
avdkhaong ota 710nm (R*=0,73, 0,76 kai 0,74 yia T peTaxeipioel 100%ET,,
66%ET, ka1 33%ET. avriotoixa) kai petagu 6 kai SNDVI2 yia Tnv PeTaxeEipion
33%ET, (R?=0,68). AKOUN N avEAUGH YPOUMIKAS TTAAIVEPAUNONG €DEIEE Hia aTTOdEKTA
ypappikh oxéon (R? = 0,74) petagu sPRI kai CWSI.

Ta amoteAéopata Tng £peuvag €d0ciCav OTI UTTApPXEl oxéon METAEU OlaBeoIPOTNTAG
vepoU, UBATIKAG KATAOTAONG KAl QACUATIKWY OEIKTWV avAKAQCONG TNV TTEPIOXA TOU

opatol.
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KepdAaio 8 — Xpion aiodnthpwyv METPNONG UDATIKWYV
EMTTEOWY  UTTOOTPWHOTOG YIA  TTPOYPOUHATIONS
apdeUoEWY oTO TAQiclo UOPOTTOVIKWYV
0EPMOKNTTIOKWY KAAAIEPYEIWV

H xpAon TTapauéTpwy TTou OXETICovTal PE TO UTTOOTPWHA (BACIK OUVIOTWOO TOU
ouveXOUG ATHOo@AIPA — QUTS - UTTOOTPWHA) atToTeAET pia agIdéTmoTn AUon OXETIKA ME
TN diaxeipion Tng dpdeuong (Pardossi k.a., 2009). ZxeTikoi aioONTAPEG PTTOPOUV VA
eviaxbouv og auTtéuaTa CUCTAMATA, TTAPEXOVTAG €VOEICEIC TTOU ONnNUAaTodoToUV TNV
évapén TG apdeuong aAAd Kal Tov KaBopIopo TNG apdeuTIKAG 6O0NG. TNV TTPASN, Kal
ME KUpIO 0TOXO TNV ATToQuUYR HEiwang Tou diIaBéaiyou vepou KATW atro £va OpIoHEVO
Kpiolpo eTTiTedo PETAEU Twv APSEUTIKWVY YEYOVOTWY, Ol TTI0 JI0OEOOUEVESG EQAPHOYEG
Qa@OpPOUV QIoBNTAPES HETPNONG:

*=  TOU UBATIKOU BUVANIKOU TOU UTTOOTpWHATOS (Soil matric potential - SMP),

= 1n¢ diaBéaiung uypaaciag (available soil water content — 6) kai

" TNG NAEKTPIKAG aywyiuétnTag Tou vepoU oTo uTTooTpwia (soil water electric

conductivity — EC)

To avTikeiyevo TOou Ke@aAaiou autol eomidlel oTnv TTapouadiacn aiobnthpwv
METPNONG TTAPAUETPWY UTTOOTPWHOTOS (KUpiwg uypaciag) kal Tnv €@apuoyn
aiodntpwy PETPNONG OIaBECIUNG UYyPaCiag Kal NAEKTPIKAG aywyludtnTag OTo
UTTOOTPWHA 0€ USPOTTOVIKEG BEPUOKNTTIOKES KAAAIEPYEIEG KAl KUPIWG 0T duvaTtodtnTa
ouvdUaopoU TOUG KE TOUG TTOI0 KOIvoUG TPOTTOUG dlaxeipiong TNG apdeucng OE QUTEG:
TO XPOVIKO TTPOYPOMMATIONO KOl TOV EAEYXO MECW OUCOCWPEEUCNSG TTPOCTIITITOUCAG

eVEPYEIOG NAIOKAG aKTIVOBOAIGG.

Adlo0AGynon spapuoyns aiobnripwv HETPNONS Uypaciag o€
urrooTpwpuara udporroviag

Otav xpnoigotroioUue aioBnTAPES BINAEKTPIKAG XwENTIKOTNTAG, TO JETPOUUEVO ORUa
(mV V) geTaTpéTTeTal TEAIKA O€ TTEPIEKTIKOTNTA KATA OyKO g€ uypaaia (6 % v/v),
WOoTe va €XEl TTPAKTIKN XpAon. Ta {ntiuaTta TTou TiBevTal eival Ta akdAouba:
1. MMoia TTPETTEl va gival TO KATOOKEUAOTIKA KAl UETPNTIKA XAPAKTNPIOTIKA TOU
a100nTAPa woTe va divel TNV akpIBEoTEPN duvaTr) YETPNON (EUPOG METPHOEWY,
avdAuaon, akpifeia, Taxutnta amokpiong o€ aAAayEG uypaaiag, PIKPR ETTIPPONA

atrd aAatoTnTa, €UKOAN Babuovounon yia 1o KaBe uttéoTpwa, dIaNdPPWan
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Kal Uyog aiXdwv 1 okidwv kal Bdong emTagng, Oykog deiyuaTog,
QAVOEKTIKOTNTA QIXUWV KAl OKidWwY, EUKOAN EYKATACTAON KOl HETAPOPJ, KOK).
2. Moieg mapduerpol TTPETTEl va An@Bolv uttown Katd Tnv TOTToBETNON TOU
alodnTAPa WaTe va divel TO AVTITIPOCWTTEUTIKOTEPO duvaTtd orua:
a. O¢éon TotmroBétnong (amrdéoTtaon kal Olelbuvon) wg TPOG QUTA,
OTOAAKTEG, OTTEG ATTOPPONG, POr VEPOU KOK.
b. ©fon ToTTOBETNONG WG TTPOG UWOGS UTTOCTPWHATOS (ATTO TTAVW Kal WG
010 BdéBog, atrd TAvw aAAd pétpnon amod Kamolo BABog Kal KATW
(6x1 at1é TNV KOPUYPNR), aTtd TO TTAdI 0€ KATTOI0 UYOG, UTTO ywvia).
c. XpOvog AqWnG HETPAOEWY WG TTPOG APBEUTIKA YEYOVOTA.
H digpelivnon TTou TTOPOUCIAZETAI OTNV CUVEXEIA aPopd TNV duvaTdTNTA agIoTToiNoNG
KOIVA XPNOIMOTTOIOUMEVWY aioBNTApwVY BINAeKTPIKAG XwpenTikétnTag (FD kai ADR),
otTTwg o EC5 (Decagon), o 10HS (Decagon), o ThetaProbe (Delta T) kar 0 WCM-
Control (Grodan), yia Tn O&laxeipion ¢ dapdeuong O KOIVA UTTOOTPWUATA
udpoTroviag (TmeTpopdapBakag Grodan Expert kal epAitng ISOCON Perloflor Hydro
1).

E181kég SlapopPpwoeIg KAl TEXVIKEG OTO TTAQICIO TOU TTEIPANATOG

Oepuoknio Kal KaAAlépyeia

O1 yetpnoeig éyivav ammd PeBpoudpio £wg Mdio Tou 2011 o€ éva atmd Ta BepPOKATTIA
(GR_01) Ttou Epyaotnpiou I'. Kataokeuwv & EAéyxou [MepiBdAAoviog ToOU
MavemmoTtnuiou @ecoaliag TTou BpiokeTal 0TO aypOKTNUA TNG ZXO0AAG MewTToviag Tou
MavemmoTtnuiou Oecoaliag oTo BeheoTivo. H yeviki Trepiypa@r] Tou BepuoknTriou
(eixe euPadOV 160m?) éxel yivel 0To KEPAAAIO UNKWV, TEXVIKWV Kal HEBODWV.

H péon mepatdtnta Tou TTAACTIKOU QIAY KAAUWNG KAT& Tnv TTEPIOd0 HPETPrOEWV
Bpébnke ion pe 75%. Ooo agopd Tov agpiopd, T6CO TO Avolyua opoPrg 600 Kal Ta
TAaivd avoiypara, avolyav otav n Bgpuokpaacia ATav peyaAutepn amoé 30°C kai 21°C
avTioTold. ZnNUEIWVETAI  OTI  OTa  TTAQIVA  avoiydata  ATaV — EYKATECTNUEVO
gvtopooTeyavd dixtu. To Oplo yia Tn Bepuokpacia nuépag ixe opioTei oToug 15°C yia
TO agPdBeppo Kal oToug 14°C yia Tnv emdatédia BEpUAvaon evw TO OPIO YIa TN
Beppokpaaia vuxtag ATav 10°C kal yia Ta dUo cuoTiupata. O avauikThpag aépa
AgiItoupyouoe 6Tav n uypaacia ATav TTavw até 75% tnv nuépa kai 50% Tnv voxTa.
Ooco agopd TV kKaMépyela, nATav Topdta (Lycopersicon esculentum, var.
Belladonna) oe TrepAitn Kol TTETpoBAuPBaka (TOoTToBETNON PE KUBO HETAQUTEUONG
TTETPORANPBOKA Kal OTIG BUO TTEPITITWOEIG). YTTHpXaV 4 KavAAIa PE GAKOUG TTEPAITN Kal

4 kavaAia pe adkoug tTreTpofauppBaka (Eikova 64). Ze kGOe kavaAl fTav TOTTOBETNUEVOI

148

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 19:34:51 EEST - 18.119.119.204



17 odkol. ZToug PIcoUg OAKOUG UTTHPXAV 2 Kal 6Toug AAAOUG HICOUG 3 QUTA TOPATAG
(oTnv mepiTTTwON auth n améoTacn @uteuong ATav 33cm). H ouvoAiki TTUKVOTTA

@UTEUONG ATav 2,125 uTd M.

T Merpofdupakag

— MepAitng

rﬂapoxﬁ OpETTTIKOU

Eikova 64 Zkapigpnua Tng KATOWPnG TOU BEPUOKNTTIOU Kal €IKOVA KATA TNV TTEPIOdo TNg

KaAAiépyeiag (3/2011, kOkkIvo BEAOG ywvia APng pwTtoypagiag).
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EpapudéoTtnke avolktd udpoTtrovikd cuaTtnua. H dpdeucn yivoTav Pe BPeTTTIKO dIGAUNQ
HE XOPaKTNPEIOTIKG®®: pH 5,5 ka1 EC 2,4 dS m™ (o1 Tiuég autég BpiokovTal EVIOS TwV
ATTOOEKTWYV OpiwV yia udpoTrovikr KaAAiépyeia TopdTag (Li k.a., 2001, Lizarraga K.a.,
2003, Lee, 2010)). Xpnoigotroibnke ouoTnua oTdydnv Aapdeuong He auTd-
pUBIZOuEVOUC OTaAGKTEG TrapoXAc 21 h™t. EKTINACEIC OPOIONOP@IaS TOU CUGTAHATOC
oUhewva Pe TNV peBodoloyia oxeTikwy TTpodiaypagwy (ASAE, 1996) katéypayav
TIWEG Tou CU TnG T1AgNG Tou 95%. TotmoBeTtiBnke €vag OTAAAKTNG avd @utd. To
oUoTNUO TTOPACKEUNG OPETTTIKOU OIOAUUATOG Kal €AéyXou ouoTNUATWY ATAV TO
MACQU (Geomations A.E.).

Y1mootTpwuara

Ta UTTOOTPWHATA TTOU XPNOIMOTTOINONKAY GTO TTAQICIO TWV PETPHOEWY ATAV TA:
- TrepAitng (ISOCON Perloflor Hydro 1, diaotdoeig odkou: unkog 1m, Owog 16cm,
TAATOG 24Cm) Kal
- TreTpoBdupakag (Grodan Expert, dlaoTdo€l O0AKOU: WAKOG 1m, Uwog 7,5cm,
TTAGTOG 15Cm).
H T01TT08£TNON TWV UTTOOTPWHATWYV €YIVE CUPQWVA WE TIG 0dNYiEG TOU KATOAOKEUQOTH)
(o TreTpoaupakag TOTTOBETABNKE PE TNV TTAEUPA TTOU UTTOOEIKVUETAI WG ETTAVW, EYIVE
METOQUTEUON KaI EyKaTAoTAoN Tou apdeuTikoU, akoAouBnoe dpdeucn Pe OKOTIO TOV
KOPEOUO (va yepioel ye vepd TO UTTOOTPWHA) KAl PETA atmod 48 Wpeg £yivav TOPEG
QTTOPPONAS avd SIaoTAPATA Kal 600 TO duvaTOV XaUNAOTEPQ, TTPAKTIKA oTn Bdon Kdabe
odkou). Ooo agopd 1igc X.K.Y., atn BiBAloypagia BpéBnkav avagopég Kai yia Ta 600
UTTOOTPWHATA TTOU MEAETWVTAL. ZXETIKA dedopéva TrepIAauBdavoviav oTn ocipd Twv
epyaoiwv Twv Milkks k.a. (1989q, B kai y) (Eikéva 65). O1 Al Naddaaf k.a. (2011)
mapéxouv X.KY. yia EAMNVIKO TrepAiTn udpoTroviag TTapopolo PE auTtd  TTou
xpnoigotroiBnke omig petpnoeig (Eikdéva 65). H e€icwon (cUupwva Pe 10 HOVTEAD

van Genuchten) givai n:

6 =4436+ 27,58 — ESiowon 24 X.K.Y. yia EAAnVIKS TrEpAITN

[1 + (0,33 -Suction )2’29] udpoTroviag

o1T0U: 6 n uypacia (v/v %) kai Suction n pu¢non o€ cm oTAANG vePoU

B Ta avTioToixa OpIa TNG MNXAVAG TTapaoKeung BpemTikoU SloAlpaTog (yivotav ot KABe

apdeuan) Arav 4,5-6,8 yia 1o pH kai 1,8-4 yia Tnv EC.
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MNa Tov TeTpoBdaupaka dedopéva TTOU aPOPOUV aKpIBWG Tov TUTTO TTETPORANBaKa
TTou ¥pnoiyotroinénke otig peTpioclg (Grodan Expert) Bpédnkav oTnv epyacia Twv
Bougoul k.a. (2005) (Eikéva 65). H eflowoeig yia 0ypavon Kal KoaTavaAwon

(oUpwva e To HovTélo van Genuchten) gival or:

ESiowon 25 X.K.Y. yia
-100% i
]0’697 METPORAUBAKA

xart.: 6 =<0,0037 + ¢ 0,567
1+(0,096 - Suction )**°

vyp.: 8=:0,0190+ - 0,964 5 (- 100%
1+ (1,945 - Suction )3’985]0’

otTou: 6 n uypaaoia (v/v %) kal Suction n pu¢non os cm oTAANG vepoU

2Upowva e Toug Bougoul k.a. (2005), o1 e€iowoeig yia Tig X.K.Y. TTou agopolv Thv
uypavon eival AiyoTtepo agIdToTeEG aTTd AUTEG TNG KATAVAAWONG Kupiwg £TTE1df KaTd
TN diIdpKeEIa TNG Uypavong ol SuvAuelg BapuTnTag Kal ol TPIXOEIBEIS DUVAEIS ETTIOPOUV

aBOpoIoTIKA.

Eikova 65 X.K.Y. yia mepAitn kai merpoBdaufaka (ouvBeon amé Milks k.a., 1989,
Bougoul k.a., 2005, Al Naddaaf k.a., 2011). H yaAddia mwepIOXA avTITIPOCWTITEUEI TO

€Upog Tou EukoAa AlaBéoipou NepoU (EAN — EAW).
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Me oAokAfpwon Twv KauTuAwy (Eikéva 65) Twv Milks k.a. (1989a, B kai y) ammd 0
£wg UYOG UTTOOTPWHATOG KAl 0T OUVEXEID PE dlaipeon pe autd (Savvas, 2009),
uttoAoyioTnke n udaToikavotnTa utodoxeiou yia Ta dUo uttooTpwuata: 38,69% yia
Tov TepAitn  (0-16cm)** ko 78,54% yia Tov TeTpoPdupBaka (0-7,5cm). Me
oAokApwon Twv KapTTUAwy (Eikéva 65) Twv Al Naddaaf k.a. (2011) yia Tov eEAANVIKO
mePAITN kal Bougoul k.a. (2005) yia 10 Grodan Expert, amé 0 £wg Uyog
UTTOOTPWHOTOG Kal OTn cuvéxela he diaipeon Pe autd (Savvas, 2009), uttoAoyioTnke
n udaTolkavoTnTa QuTodoxEiou yia Ta dUo uttooTpwuata: 42,11% yia Tov epAitn (0-
16cm)*® ka1 61,39% yia Tov TreTpoBapBaka (0-7,5cm).

Eivar rpogavég (Eikdva 65) o1 uttdpxouv diagopég oTig X.K.Y. akdun Kal PETAgU
TWV B1a@OPWV EVOANOKTIKWY TOU iBloU TUTTOU UTTOOTPWHATOG. AKOUN TTPETTEI va
TOVIOTEl OTI TTOAAG UTTOOTPWHATA TTOU XPNOIJoTTololvTal oTnv TTPdEn éxouv €IBIKN
OIaCcTPWUATWAON WOTE VO CUYKPATOUV TTEPITTOU TNV idla TToadTnTa vEPOU KABOAO TO

Tpo@iA Tou UWoug Toug (Eikdva 25).

MNpéypaupa dpdeuong

E@apudotnkav dUo mrpooeyyiceic 600 agopd 1o TTPOypaupa Apdeucng: XPOVIKOG
TTPOYPANMATIONOG Kal autopaTn dlaxeipion Ye BAON TN CUYKEVTPWON EVEPYEIOG ATTO
TNV NAIOKA akTivoBoAia.

O Willits (2003), éxovrag wg uTORaBpo epyacieg TTPOCAPUOYNG TOU HOVTEAOU
Penman-Monteith oto ecwTtepikd Tou BepuoknTriou (Stanghellini, 1987; Baille k.a.,
1994; Seginer k.a., 2000) aioAdynoe TNV epapuoyr Tou o€ KAAAIEpyela TOUATAG HE
TTUKVOTNTA QUTEUONG 2,5 QUTA m™ (eTTi 3 €Tn) Kail KaTEANEE OTI TO POVTEAO AeIToupyei
IKAVOTTOINTIKA OTAV TO EAAEIMUA TTIEONG KOPECHOU €10AYETAI WG OUVAPTNON TOU dEiKTN
QUAAIKAG €mIQAveEIag Kal n avriotaon Tng KOPNg otn didxuon udpatuwyv Bewpndei
otaBepry. To povTéAo Tou €xel €va péco o@AApa TG Tagng Tou 3,64%. Oi Lizarraga
K.a. (2003) afloAdynoav Xpovikd TTPOYPAMMATIONO ot oxéon ME €Aeyxo He Bdon
oAokApwaon evépyelag NAIAknG akTivoBoAiag yia Tnv TTepiodo avoien - kalokaipl -
@BIVOTTWPO Yia udpOoTTOVIKN KaAAIEpyela ToudTag (o€ TTeplox Me Meooyelakd KAiua,

o¢ TepAITN, PE TTUKVOTNTA QUTEUONS 1,6 QuUTE mM?). KatéAnfav 6T n dpdeuon dTav

¥ Stov TTEPANITN UTTAPYEl £va {ATNUA OXETIKA PE TO OXMAMA TOU CGAKOU TTOU TTAPOUCIAlel pia
e€Oykwaon TPog Tn péon Tou UYoug. 2TO TTAQICIO TWV OUYKEKPIMEVWY UTTOAOYICUWY N
dlagopoTroinan auTr BewprBnke aueAnTéa.

% Stov TEPANITN UTTAPYEl £va {ATAUA OXETIKA PE TO OXAUA TOU OAKOU TTOU TTOPOUCIAZEl pia
€€OYkwaon TPog Tn péon Tou UYoug. 2TO TTAQICIO TWV OUYKEKPIMEVWY UTTOAOYICUWY N

dlagopoTroinan auTr BewprBnke aueAnTéa.
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ouykevTpwvovTtal 810kJ m? (225 Wh m?) evépyeiag 0To e0WTEPIKG TOU BEPPOKNTTIOU
ouvTeAEl 0TV KOAUTEPN aglotroinon Tou vepoU atrd Ta QUTA. MNMapduoleg CUOTACEIG
yivovtalr kai ammé Ttov Lee (2010) 600 agopd Tn ouxvoTnta yia TnVv idla £TTOXN
(KOANIEPYEID TOUATOC WE TTUKVOTNTA 2,2 QUTG m? oe UTTGOTpwUG TTETPOPRAUBAKa
Grodan kai o€ KAipa KevtpikAg Eupwtrng), o otroiog poTeivel apdeuon ava 700-850
kJ m? (195-235 Wh m?) oTo £EwTEPIKO TOU BEPUOKNTTIOU.

Oco agopd Tn &b6on dpdeuong ol Lizarraga k.a. (2003) avagépouv amAd 6T
Xpnoigotroinocav Tn TTPocéyyion Penman-Monteith yia Tov uttoAoyioud Tng Xwpig va
divouv ouykekpipéveg TIUES. O Lee (2010) TrpoTeivel wg YEVIKO Kavova Ta 2 €éwg 4 x10°
* mllJ. ‘Oco a@opd TNV aTTOPPOr ava@éPovVTal OIGPOPEC TIMEC YIA QVOIKTA

udpoTrovikd cuoTtipata atd 10 €wg kai 45% (Lizarraga k.a., 2003; Lee, 2010).

Eikova 66 Agdopéva ammd vuxtepivip apdeuon oe kaAAiépyela Topdrag oe Grodan
(4/2003). Nwpig TO amréygupa UTTAPXEI AVETIBOUNTN pEiwon Twv emmeédwv WC kai
mapdAAnAn adgnon tng EC (mMBavoTata Adyw peydAou TTOCOOTOU OTTOPPONG avd
KUKAO). Edv 3ev Aubei To rpoBAnua mlavoTata 8a TpoKUWouv TroIoTIKA TTpoBARpaTa
otnv mmapaywyl Adyw uywnAng EC. H mpoomdBeia emmiduong péow VUXTEPIVAG

apdeuong atmotuyxdvel kabwg n EC ouveyidel va augavel (Lee, 2010)
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‘Eva {ATNUA TTOU ATTAOXOAEI TOV TTPOYPAPUATIONO TNG Apdeuong gival TO AV TTPETTEI
va yivovTal apdeuoelg Katd n SIAPKEIQ TNG VUXTAGS. To dedopévo gival 0TI -av Kail Ol
ONMAVTIKA- UTTAPXEl KaTtavaAwaon vepoU atrd Ta QuTd kal Tn voxTa. O1 Lizarraga K.q.
(2003) TTapeixav XpPoVvIKA TTPOYPOUUATIONEVEG apPdEUOEIG KATA TN DIAPKEIA TNG VUXTOG
ME OKOTTO TNV amoQuyh MeyAAng peiwong otnv uypacia utmooTpwpaTog. O Lee
(2010) Bewpei atTOdeKT Hia hEIWON TNG UYPACIAG UTTOOTPWHATOS KATA 10% KaTd Tn
O1dpkela ¢ vuxtag. O idlog avagépel 6T oI apdeloelg KATA TN SIAPKEIX TNG VUXTOG
TPETTEl va aTToTeEAOUV €¢aipeon Kkal Oy Kavéva Kal yia To Adyo autd dev TTPETTEl va
gival atrAd xpovika TTpoypappaTiopéVveES. NuxTEPIVEG apdeUoEelg TTPETTEI va divovTal PE
avagopd Tn dpaocTnEIOTNTA TNG KAANIEPYEIAG TTOU OUVABWG OXETICETAI E TN XPoN
OUCTANOTOG Uypavong yia To OpoCIoPO Tou BepuoKNTTiou KaTd T SIAPKEIQ TG VUXTOG
(Eik6va 66).

270 TTAQICIO TWV PETPHOEWV £QAPPOOTNKE Mia oelpd atrd TTpoypdupata dpdeuond.

2TNV apxn €QAPPOOTNKE £V EUTTEIPIKO XPOVIKO TTPOYPAMMA VW) OTNV CUVEXEIQ TOCO

T0 Xpovikd 600 Kal To TIPOYPOUMA ME OUYKEVTPWON €evéEpyelag atrd nAIOKN

akTIvoBoAia BacioTnkav o€ UTTOAOYIOHOUG OTO TTAQICIO TNG TTPOCEYYIONG TTOU EXEI

non TapouciacTei oTo KeEPAAaIo yia Ta UAIKA, péBodol kal TexVikEG (Katsoulas k.a.,

2006). O1 g1éx0I TToUu TEBNKaV ATAV oI akdAoubol:

- [Mpétrel TpwTa va uttdpxel €€aTpIcodiaTTvor] atrd TNV KAAAIEPYEIQ KAl GTNV CUVEXEIX
VO avaTTANPWVETAI N avTioToIXn TTooéTNTA VEPOU PECoW Gpdeuanc.

- H ouykévipwon nAiakig akTivoBoAiag yia Tnv onpatoddétnon évapéng apdeuong
ETTpETTE va eival oTta emireda TTou cuoTAvovTal otn BiBAloypagia (AauBavouévou
utTéWn ToUu TOTTOU, TNG ETTOXNG KAl TNG B€0NG PETPNONG TNG akTIVOROAIaG).

- H uypaoia Ba émmpetre va diatnpnBei evidg Tou EukoAa AlaBéaiuou NepoU (TutTikG
46% ato Ta etrimeda TG udaTtolKavoTNTAG yia Tov TTETpoBaupaka kal 7% yia Tov
TEPAITN) Kai 6co 1O duvatdv eyyutepa otnv  Ydatoikavotnta Putodoxeiou
(uttohoyioTnke ion pe 42,11% vyia Tov TrEPAiTn (0-16cm) kai 61,39% yia TOV
meTpofaupaka (0-7,5cm) TTOU XpPNOIYOTTOINBNKAV).

- H nAekTpiKA aywyiuotnTa Ba £mpetre va diatnpnOei ota etimeda kovid oTta 2-3 dS
m™ (Li k.a., 2001; Lizarraga k.a., 2003; Lee, 2010)%.

- H mTwon Tng uypaciag oTo UTTOOTPWHA KATA TN dIdPKEIQ TNG VUXTAG VA UNV Eival
HeyaAUTEPN até 10% (Stradiot, 2001; Lee, 2010)*

% AtiCel va onueiwBei 61 oupwva pe Tov Stradiot (2001), dpdeuon TopdTag e dyko amod Ta
etmmimeda Twv 150ml kal madvw, avda @uto Kai dpdeuan cuvTeivel oTo va dlatnpeital n EC o¢

uTTOoTpWHA TTETPORAaPBaka (Grodan) oTaBepdTepn.
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- O ot16xo¢ atroppons ATav g 0Aeg TiIg repimmTwoelg 30% (Lizarraga k.a., 2003; Lee,
2010).

Ta mpoypduuarta TTou epapuoéaTnKay fTav Ta akdAouda:

XpoVIKOC TTPOYPAUUATIONOC:

Amé  10/2/2011  éwg 28/3/2011 10 eptreipikd  TTPOYPANPa  dpdeucng  TTou

e@apudlovtav ATav XPoviko (6 apdeloeig avd nuépa):

- Zuxvotnta dpdeuong (Qpeg apdeuong): 8:30, 10:30, 12:15, 13:45, 15:30, 17:30

- Algpkela apdeuong 2min yia Tov TTETpoRAuBaka Kal 2min 45sec yia Tov TTePAITN

Metd ammd avadluon Twv dedouévwy UypPaACiag UTTOOTPWHATOG KATA TO TTPWTO

oldotnua, amod 29/3/2011 €wg 9/4/2011 kai Tov uttoAoyiopd ouxvotnTag Kail 660ong,

OUVEXIOTNKE O XPOVIKOG TTPOYPOUUATIONOG aAAd pe véo TTpdypapua (10 apdeloelg

ava nuépa):

- Zuyvotnta dpdeuong (Qpeg apdeuong): 8:00, 10:00, 11:00, 12:00, 13:00, 14:00,
15:00, 16:00, 17:00, ka1 18:45

- Algpkela apdeuong 3min yia Tov TETpoBdaupaka kai 3min 45sec yia Tov TTePAITN

Apdeuon ue BAon TN oUyKEVTPWON evEPYEIAC aTTO NAIAKA akTIvoBoAia:

A6 11Ig 10/4/2011 €wg 10/5/2011 epapudotnke TTpOypaupa dpdeuong ue Bdon
OUYKEVTPWON evépyelag amd nAIakr akTivoBoAia. Zupewva pe 1a BiBAIoypa@iké
oedopéva TTOU  ava@épBnkav Kal TV TTEPATOTNTA TOUu UAIKOU KAAuwng Tou
BeppoknTTiou atogaacioTnke n dpdeuon va yivetal avd 1080 kJ m? (280 Wh m?) kai
1260 kJ m? (350 Wh m?®) evépyelo OTO €EWTEPIKG TOU OepPUOKNTTIOU GTOV

TETPOPAUBAKa Kal aTov TTePAITN avTioToixa®. H 360n Gpdeucng TTou avTioToIXEl O

¥ SOpewva pe Tov Stradiot (2001), oe Grodan, pia diagopd pikpdTEPN ammd 8% Bondd Tn
BAaoTikiy dpacTnpidTNTA OTNV TOMATa evw pia diagopd mTavw amd 10% Ponbd otnv
TTapaywyikr pacTnpioTnTa.

% H apyikr okéyn yia kaBopioud TG ouxvOTTAS HE BAon éva 6pio avgnong TS pignong
utrooTpwpatog (otnv BiBAioypagia (Lieth kar Oki, 2007) avagépovTal opia 1 kar 5kPa) dev
MTTOPOUCE VA EQOPHUOCTEI OTA CUYKEKPIMEVA UTTOOTPWHATA AOYyWw TOU OTI aKOPN Kal MIKPEN
MeTaBOAN Tng puCnong (mm.x. amd udartoikavornta (1kPa) ota 1,5 | 2kPa) avTioToixouoe
(1510iTepa oTov TTETPOPRauPBaka o€ 1IdIaiTEpa uWnAR PETABOAA TNG KAT'OYKO uypaciag (€wg Kai
25%). O1 Schroeder kai Lieth (2002) avagépouv 611 T0 6pio Twv 5kPa mpétrel va kaTéBel TTOAU
oTnv TepitrTwaon Tou TreTpoBaupaka. Or idiol avagépouv TIPA OTOXO yia TNV uypacia 1o 60%

yla Tnv TIepITTwon KaAAiEpyelag ayyoupiol oe metpofdaufaka. Or Lieth kai Oki (2007)
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QUTA TNV TTOOOTNTA €VEPYEIAG CUPQWVA HE TNV TTPOCEYYIOT TTOU TTAPOUCIAdeTal ATTO
Toug Katsoulas k.a., (2006), yia K:=1,05, IE (atmroteAeopatikdtnTa dpdeuong) = 95%,
1=75% ka1 a=0,6, cival 137,5 ka1 172 ml/@uTd -yia TOo KABe UTTOOTPWHA AVTIOTOIXO-
yila ké&Be dapdeuon (avapevouevn HEiwWON uypaciag OTO UTTOOTPWHA  HETAEU
apdevuoewv: 3,4% yia meTpofdupaka kal 1,3% yia TTEPAITN, AVAPEVOUEVOS ApIBUOG
nuepnoiwy apdeuocwy 12 kai 10 avtioToixa). H didpkeia apdsuong (WwoTe va 600¢i n
avtioToixn 66on) utrohoyiotnke ota 4min kal 10sec kal 5min kai 10sec yia 1o K&Oe
UTTOOTPWHA avTioToiXa. ZnuelwveTtal 611 0TI 8:00 KABe TTpwi yIvOTaV pia XpoviKé
TTpoypappatiopévn apdeucn (ue dldpkeld 5min) kal PINOEVIOUOS TOU OAOKANPWTA

EVEPYEIQG, VW N o0AoKApwon yivéTav £wg Tig 19:00 1o amdyeupua.

AiloBnTApeg

270 TAQIOI0O TWV PETPAOEWV XPNOIYOTTOIRBNKav ol  akOAouBol  alo8nTrpeg
OINAEKTPIKAG XWPNTIKOTNTAG yIa TN PETPNONG TNG UYPAGIOG UTTOOTPWHATOG:

- Delta T, ThetaProbe (Eikova 67)

Decagon Devices, EC5 (Eikdva 68),

Decagon Devices, 10HS (Eikéva 68) kai
Grodan WCM-Control (Eikéva 69)
O aiobntpag WCM-Control Tng Grodan peTpd €mITTAEOV TNV NAEKTPIKI AywyIiuOTNTA

(EC) kal Tn BepuoKpaCia UTTOOTPWHOTOS Kal €XEl EPYOOTACIAKEG €TTIAOYEG yia

karteuBeiav xprion atoug did@opoug TUTTOG UTTooTpwHATWY TNG Grodan.

avagEpouv Kal auToi OTl o1 evOEigeIg eival evavTia OTn XPron TeVOIOUETPWY yia pUBuIon TNG

ApdeUCNG O€ UTTOOTPWHATA OTTWG O TTETPORANBAKAG Kal O TTEPAITNG).
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Eikéva 67 ML2 ThetaProbe (AT, 2010)

AVAAUTIKEG TTANPOPOPIES VIO TO XOPOKTNPIOTIKA Kai TN faBuovounon Twy aiodntipwyv
yIO T UTTOOTPWHATA TTOU XPNoIdoTToInenkav Tapoucidfovral ota €10IKA TUr HATa TOU
KepaAaiou. Ze kABe TepITTTwon n BabBuovopnon Twyv aiIodNTPwWY autwy (TTANV Tou
WCM-Control tng Grodan yia TeTpoBdupfoka — O OTI0I0G €XEl €PYOOTACIAKN
BaBuovounon yia 6Aoug Toug TUTTOUG TTETPORAUBAKA TNG £TAIPEIAG) eival atTapaitnTn
woTe va Aaupavovtal 6co 10 duvatov akpiBéoTtepeg peTpriocelg (Nemali k.a., 2007;
Miralles, k.a., 2010).

Eikova 68 O Em50 Data Logger kai o1 aicOnTApeg EC5 kai 10HS (Decagon, 2010)
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Eikéva 69 To Water Content Meter (WCM-Control) tTng Grodan

AgloAdynon emAoywyv (wg Tpog Béon oTO UTTOCTPWHA Kal XpOvo
METPNONG) OXETIKA PE TNV TOTTOOETNON AIoONTAPWYV

Oco agopd TNV QVTITTPOCWTTEUTIKOTNTO TwV METPACEWV, N XpAon &vog Povo
aiocbntpa yia kdBe Cwvn / otdon apdeuong mMOavoTnTa Oev €ival ATTOTEAECUATIKNA
(Pardossi k.a., 2009, Apiuytoiag, 2011). Tevikd OTQ UTTOOTPWHOTA  ETTIKPOTEL
avopolopop®ia 6co agopd TNV uypacia (aAAd kai AAAeG TTapauéTpoug 0TTwG n EC)

1600 0€ XPOoVIKO 600 Kal o€ TOTTIKO eTTiredo (Eikdva 70, Bougoul kai Boulard, 2006).

Eikova 70 MetaBoAég uypaoiag oe umooTpwpa Grodan Expert perd amdé dpdeuon
(Bougoul ka1 Boulard, 2006).
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OT1av PeTPATAI N UYPACIA O€ VA UTTOOTPWUA Hia o€Ipd aTrd TTAPAYOVTEG £TTNPEACOUV
TIG UETPNOEIG:
o TA OOUIKA XOAPAKTNPIOTIKA TOU UTTOOTPWHATOG,
. TO QUTOBOXEIO KAl TO XAPAKTNPIOTIKA TOTTo0£TNONG (TT.X. UWOG Kl
olatouy doxeiou, apPXIKA TTPOETOINACIA UTTOOTPWHATOS (apXIKOG
KOPEOUOG e veEPD, UWOG KAl  OPOIOUOP®Ia TOPWY OTTOPPOAG OF
OAKOUG UTTOOTPWHATOG), MEYEBOG TNG KATA WAKOG KAioNg yia Tnv
ETTITEVEN ATTOPPONAG KOK),
o n ¢ATnon vepou atd Ta QuUTA (e¢apTaTal aTTd dIOPOPOTTOINCEIG OTO
MIKPOKAIUa TOu BgpuoknTTiou, oTNV TTUKVOTNTA QUTEUCNG KOK),
) TO MOTIBO avAaTTTUENG TOU PICIKOU CUCTAUOTOS TWV QUTWY,
o TA XOPOKTNPIOTIKA TOU OPOEUTIKOU OCUCTAPATOG (apiBudg Kai

TTAPOXI OTAOAAKTWYV, OUOIOHOPYia apdeUTIKOU KOK),

o TO TTPOYpapua dpdeuong (ouxvoTnta — d6an),

o n okpiBeia Twv aiIoOnTApwyv Kal n ouvdag@eia UTTOOTPWUATOS —
aicbntpwyv,

o n 6éon uérpnong, améotacon amd €E660uUg (TT.X. OTAAAKTEG) TOU
apdeuTIKOU,

o N XPOVIKA OTIYyUA TG HETPNONG O€ Oxéon ME Ta apdeuTIKA
yeyovorTa.

Oco agopd TNV TOTTOBETNON TWV AICBNTAPWY PECT OTO UTTOCTPWHA, OTO £80QPOG N
YEVIKN ouoTaon gival va ToTmoBeTouvTal o1 aiobntpeg o€ euyn, éva oT1o 1/3 Kal évag
KON oTa 2/3 Tou BdBoug piloaTpwuaTog (Pardossi K.a., 2009). Z1a @uTodoxeia 1O
pIJIKO ouoTnua £xel T 81d0eon va avamTuooETal KUPIWG OTO KATW PIoO Tou doxeiou
Kal pévo Aiyeg pieg uTTApXOUV OTO KOVTA OTNV E€TMIQAVEIO TOU UTTOCTPWHATOG
(Bilderback kai Fonteno,1987; Pardossi k.a., 2009). MapdAAnAa, o€ @uTtodoxeia
MIKpOU OYKOU Kal/f] G€ ouaThuaTa udpoTroviag, N ouxvoTnta dpdeuong eival cuvhBwg
TTOAU uwnAf kal YeTalU Twv apdelaoewv TTapoucialovTal TTOAU PIKPEG OIAKUUAVOEIQ
NG péong Tdong TAEypaTog (MUCNong) TTou oualaoTIKA Pével yUpw aTrd auTr TTou
QVvTIOTOIXEl OTnV udaTtoikavoTnTa @uTodoxEiou (IcoppoTtria PeTd amd dpdeucn ME
ETTAPKA TTOOOTNTa vEPOU Kal €AeUBepn OTPAyyion). Z& KATAOTAON UDATOIKAVOTNTOG
QUTOBOXEIOU TO TTEPIEXOPEVO OE VEPO OTO KATW PEPOG TOU YUTOdOXEIOU BpioKeETaI OTA
emiTeda TOU KOPEOHOU (Kal oI TACEIG €xouv pndapivr) dlakupavon) Kal oTadlakd
MEIWVETAI TTPOG TNV Kopu®r Tou @uTodoxeiou (Raviv k.a., 2002; Gizas kai Savvas,
2007). MNa 10 Adyo autd o1 aiIoBnTAPEG TTPETTEI va TOTTOBETOUVTAI OE Jia evOIANEDN

Béon wg TPog TO UWog n va AauBdvouv péTpnon amd OAo To UWog Tou
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utTooTpwHaTog. O1 Bacci k.a. (2003) katéypayav PeTpAoEIG attd 12 idla TEVOIOPETPA,
TOTTOBETNUEVA OE EEXWPIOTEG YAAOTPEG TTOU BpiokovTav oe ammdéoTtaon 0,5m petagu
Toug o€ BgpuoknTo. H SIakuhAvoelig TTou uttoAoyioTnkav ATav TG TagnNs tou 17%
000 aQopd TNV TTEPIEKTIKOTATA Ot vePO Kal 21% yia Tnv pognon. Akoun ol idiol
epeuvnTég (Bacci k.a., 2003) katéAnéav o1 N KAAUTEPN KATOKOPUPN Béon PETPNONG
yia QuUTA TTou KaAAiEpyABnkav oe @uTtodoxeia dykou atd 1,5 £éwg 9,0 L cival oto 1/3
TOoU UYoug atrd Thv €mmQavela Kal 3-4 cm atrd v akpn Tou doxeiou. AkOun Bprkav
OTI 0 AIoBNTAPAG TTPETTEI va TOTTOBETEITaN 0 ywvia 90° w¢ TTPOG TOUG OTAAGKTEG.
2Uhowva e TIG odnyieg xpriong Tou WCM-Control Tng Grodan (Lee, 2010; Grodan,
2011), 1o oTroio eival €I0IKA oxedlaouévo yia uttoBorBnon amoQAacewy OXETIKA HE
apdeucn UdPOTTOVIKWY  KAAAIEPYEIWY, Ol OKideg Tou auoBnTApa TTPETTEL  va
TommoBeToUvTal 10-15cm ammd Tov KUBo avatmrapaywyng Katd 1n digvBuvon Kivnong
Tou vepou. Or1 akideg éxouv UAKOG 7cm, €101 00O QQPOPA T UTTOOTPWHATA TNG
eTAIPEIOG PE TTAXOG 7,5Cm CUOTAVETAI O AIOBNTAPAG VO TOTTOBETEITAI KATAKOPUQPA ATTO
T0 TTavw MPEPOG TOU CAKOU UTTOOTPWHATOG -wWoTe va Olafdlel To péco 6po TNng
uypaaciag armd 0Ao TO KATAKOPUPO TTPOQPIA- Kal KABeTa 0TO ueYdAo GEova Tou odKou.
MNa TUTTOUG PE UWog 10cm kal TTavw n TTPOTACN €ival va ToTToBeTeiTal 0 aiIocdnTApPaAg
a1ro 10 TTAAI. TEAOG N cUoTaon 000 aYopPd TNV GEIOTIoINON TWV PETPACEWY €ival va
XPNOIJOTIoIoUVTal POVo O0eG WETPAOEIS agloAoyoUvTal WG AVTITIPOCWTTEUTIKEG OTTO
XOPAKTNPIOTIK& onueia TnG KaAAIEpyEIag, Kal TTavTa va AapBavetal uttdyn o Yécog
OpO¢ Kal n TUTIKA oTTOKAIon atrd oelpd JETPACEWY TIPIV AngBei otroiadrTToTE
aTToQacn. ZTIG odnyieg XPAOEIS Kal o€ OXETIKA TEXVIKA Keipeva (Lee, 2010; Grodan,
2011) dev Ouvetal KATtTola Odnyio OXETIKA WE TO XPOVO TTOU TTPETTEI va Yivouv Ol
METPrOEIC O€ OXEON ME T APOEUTIKA yeyovoTa. Ze TTPOKTIKG eTTiTTE®O TTPOTEIVETAI Ol

METPROEIG Va yivovTal To TTpwi TTpIV a1rd TNV TTpwTn dpdeuon (Apiutoiag, 2011).

AgioAdynon opolopop@iag HETPAOEWYV UYPOOiag UTTOOTPWHATOG

ApXIKG TTPETTEI va onUEIWBEl OTI OTn CUYKEKPIYEVN TTEPITITWON N OUOIOPOPQia Tou
OUCTAMOTOG dApdeuong €xel EKTINNOEI wg AploTn, N XWPIKA HETABANTOTNTA TOU
MIKPOKAIMATOG €ival yevika pIkpr] (Ta dedopéva dev TTapoucidlovTal), N TTPOEToIUaGia
TOU UTTOOTPWHMATOG EyIVE CUUPWVA HE TIC OXETIKEG odnyieg (Apdeuan GTOV KOPETUO
Kai hETG atmd 48h Touég avd dlaoTriuaTta OTo XAPNASTEPO HEPOG TOU OAKOU,
(ApipToiag, 2011)), n avamTuén TwV EUTWV ATAV OPOIONOP®N, Ol JETPAOEIG £yIVaV OF
odkoug pe 3 QuUTA, 0€ onueio peTagu Twv QUTWYV KaTd Tn dielBuvon pong Tou vepou
Kal TEAOG OO0 aPOpPA TO XPOVO TWV PETPHOEWV £XOUV YiVeEl (EKTOG aTTO OPIOUEVEG

EIBIKEG TTEPITITWOEIG TTOU AVAPEPOVTAI) OE XPOVO PETAEU APOEUTIKWY YEYOVOTWV.
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MeTpnoeig TTou €yivav oTig 17/2/2011 pe ML2 ThetaProbe og 50 Tuxaioug odkoug o€
KABe utréoTpwud (73,5% TOoUu TTANBUCHOU) HE KOIVO XAPOKTNPIOTIKO TO OTI 0 OAEG TIG
TEPITITWOEIG O AIoONTAPAg TOTTOBETABNKE KaTaKOpUPA aTTO TO TTAVW MEPOG TOU
odkou €dciEav (Eikdva 71) 6T oI YETAPBOAEG OTIC PETPAOEIC NTAV IDIAITEPA EVTOVEG
otov  meTpoPBduBaka  kar  AiydTEPO  évioveG  OTOV  TTEPAITN  AOXETA €AV
XPNOILOTIOIOUVTAV N YEVIKI) OUVAPTNON METATPOTTAG TOU CAPATOG 0€ uypaacia (mineral
€dapn) N n e€iowon TTou gixe TTpoKUWEl PETA aTrd Babuovounon Tou alobnThpa yia To
KABe uttéoTpwia. MNa Tov TTETpoBaupaka pe Bdon Tn BaBuovounon, n péon TIUA TNG
uvypaciag Atav 32,46% pe TUTTIKA oTTOkAlon 11,84%, péyiotn TigR 50,27% Kkai
eNaxiotn TR 6,65%. Ma Tov TTEPAITN o1 avtioToixeg TIWEG ATav 34,37%, 3,29%,

42,32% Ko 28,73%.

Grodan Expert 0% viv (Mineral) A% Vviv (Calibrated, 5th) ® Output (mV)
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MeTpro€ig opolopop@iag T000 600 agopd Tn Béon evidg Tou BepuoknTriou, 60O Kal
TO XpOVO OXETIKA pe apdeuon éyivav Kal e To WCM-Control Tng Grodan (puBpiopévo
yia TreTpoBdupBaka Grodan Expert kai BoBuovounuépevo yia tov TeEPAITR). Ol
peTproelg yivav atmd 10 €wg 18/4/2011 kai agopoucav deiyya 30% Twv CAKWV
uTtooTPpWHaTog>. Voo agopd TNV TOTTOBETNON TOU OpPydvou OkoAOUBRBNnKav ol
odnyie¢ Tou kataokeuaoTr (Grodan, 2011) (yia Tov TTEPAITN TOTTOBETABNKE GTO TTAAI,
oTn Méon Tou UYoug), evwy OAEG oI PETPAOEIS £yivav o€ OdKoug Pe 3 @uTd. ‘Eyivav 3
Oe€T  METPAOEWYV, Ta oToia emavaAieonkav 3  JIAQOPETIKEG nNUEPES  (dev
TTapaATNPENONKAV CTATIOTIKA ONUAVTIKEG BIAQOPES OTIC PEoEG TIWEG, t-student test o€
eTTITTEdO OoNUAVTIKOTNTAG 95%):
- To TpwTOo OET PETPATEWYV €yIve OTIG 6:30TT. 4. (TOTTIKA WPa) TTPIV GPXIOEI OUCIAOTIKA
n S1aTTVOR TWV QUTWV,
- 70 &eUTePO 0T OTIG 9:001T. 4. (TOTTIKN WPA) YETA aTTd CuvEXEIG apdEUTEIS e OKOTTO
TNV augnon Tng uypaaciag oto uTToéoTpwHa Katd 20%
- 70 Tpito o¢t, omig 11:45T.u. (TOmKA wpa — nAlokd peonuépr 11:35) oTo
pecodiGoTnUa dUo apdeUoewv
Ta amoteAéopata Twv PETPROEwWV cuvoyilovTal otnv ElkOva 72 (onueiovetal oTl
oTov TreTpoBaupaka or perproeig mou Atav <20% kal >80% dev eAn@bnoav uttéywn
(ApiuTtolag, 2011)). Eivar pavepd 61 ave€dptnTa Tou XpOvou PETPNONG OE OXEDQN HE
Ta apdeuTIKA yeyovoTa, TTapapével To TTPORANKA TNG uWNnAAS atmokAiIong (Méon TIUN
38,67 £wg 48,58 kai avrioToixn Tutnik atmokAion 12,30 kai 18,38%). Téoo n péon
TIUA, 000 Kal n TUTTIKA oTTOKAIon Trapouciddovtal auénuéveg OTav Ol PETPROEIG
yivovtal avdapeoa o€ dUO TUTTIKG apOEUTIKA yeyovoTa (avauévoviav To avTiBeTo).
2nueiwveTal 6T TO0 25% Twv PETPACEWV NTAV EKTOG Opiwv (20% kal 80%) kai €101 dev
OUMTTEPINNYONKav oTn oTaTioTIKA eTTegepyaaia. Ooo agopd tnv EC, o1 H€oeg TIPEG
Kupdvlnkav ammo 1,79 €wg 1,99 dS/m kai n Tutkn ammokAion amd 0,22 €wg 0,49
avrioToIxa.
21OV TTEPAITN n ammokAion Ttrapapével xaunAn (uéon Ty 41,76 éwg 49,74 kai
avtiotoixn atrékAion 3,60 €wg 6,47%) evw Kal €dW QUEAVETAI OTAV Ol PETPNOEIG
yivovtal geTagu dUo TUTTIKWYV apdeloewyv (11:45).
Aokipég he TOoTTOBETNON TOU QIoBNTApPa ammd To TTAai (oTn péon Tou UWoug) GTov
TeTpofaupBaka (6TTwg yivoTav oTov TTEPAITN) dev BeATiwoe, aAAG avTiBeTa £kave TTOAU

XEIPOTEPN- TNV KATAOTAONn O00 a@opd TIG ATIOKAIOEIG. TTOANEG peTpAoElg rTav

%9 ZUpQwva pe Tov KataokeuaoTr (Apiptoiag, 2011) pérpnon oe 15 odkoug / oTpéupa eivai

QPKETA.
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MNOEVIKEG KAl N TUTTIK aTTOKAION —aKOWN Kal GV £6AIPOUVTAV Ol UNOEVIKEG HETPNOEIG-

nTav Tou emTEédoU Tou 30%.

90,00 -4| O Méon iy 8 Tutmik atrékAlon B Méyiotn iy O EAGxIoTn TIWA
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YITéoTpwHa Kol Wpa HETPNONG
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MeTpofappakag MepAitng
YITooTpwHa Kal Wpa HETpnong

Eikéva 72 Aia@opoTroinon TIHWV UETPACEWYV UYpaoiag Kal NAEKTPIKAG AywWyYINOTNTAG

utrooTpwpaTog (HéETpnon pe Grodan WCM)

Mapduoleg pPeTPAOEIS €yivav Kal HE Tov aigBnmpa 10HS 1ng Decagon (4
BaBuovounuévol  aioBnTApEg  ouvexoUg  HETPNONG, MOVIUA  EYKATECTNMUEVOI
kataképuga oe did@opa onueia o KABe uTTdoTpwHa atd 22/2 £€wg 15/4/2011) yia

XpPOvo avdueoa o€ apdeuTikd yeyovoTa (Mivakag 8).

Mivakag 8 Méoeg TIPEG Kal ATTOKAEiOEIG yIa HETPAROEIS uypacoiag ye Decagon 10HS

Grodan Expert ISOCON Perloflor Hydro 1

Méon Tiun TuTr. ATTOKA. Méon Tiun TuTr. ATTOKA.

Karakopugn TOTT00£TNON 34,22% 2,57% 19,39% 0,66%
aTTé EMAVW (TTPWTN TTEPIOdOG

XPOVIKOU TTPOYPaHaTIGHoU)
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Grodan Expert ISOCON Perloflor Hydro 1

Méon Tiun Tutr. ATTokA. Méon Tipn Tutr. ATTOKA.

OpiCévTia TOTTOBETNON  OTO 58,01% 4,01% 23,04% 1,95%
péoo  (TTpwTn  TTEPIOdOG

XPOVIKOU TTPOYPANKATIONOU)

OpidévTia  TOTTOBETNON  OTO 54.,60% 7,01% 21,90% 2,01%
péoo  (&eutepn  TTEPIOdOG

XPOVIKOU TTPOYPANKaTIONOU)

OpiZévmia  TOTTOBETNON OTO 54.21% 5,14% 23,20% 0,65%
MéoO (TTPOYPAPUATIONOS ME
OUYKEVTPWON NNIGKNAG

EVEPYEIAG)

Eival @avepd 6T n emidpaon Tou peydAou oykou pétpnong Tou 10HS gival onuavTikn
MIa kal n BeAtiwon eivar ooBapr). Ouwg n agia Twv YeTpAoewy o€ autd €1dIk& To
uTTOOTPWHA eAEyXETal (BAETTE GUVEXEID).

MeTpnoeig opolopop®iag éyivav kal ue Tov EC5 g Decagon o€ 6 Tuxaia onueia Tou
KABe UTTOOTPWHATOG UTTOOTPWHATOG, O XPOVO PETAEU apdeUoewV (KOVTa aTo nAlakd
MEONUEPN), ME Tov aioBntApa ToToBeTnuUévo  ammd  emdvw. O1  PETPAOEIS
eTavaAneOnkav o€ 3 OIOQOPETIKEG NUEPEG Kal Oev TTapaTNPAONKAV OTATIOTIKA
onpavTikég dlagopég oTIC péoeg TIWEG (t-student test oe emimedo onuavTikéTNTOG
95%). Ta atmmoteAéopara Trapoucidlovtal otnv cuvéxela (Mivakag 9) kar deixvouv OTI
Kal hJe ToV alocbnmpa autd, oTov TreTpoBdaupaka Trapouciddovtal JeyAAeg aTToKAICEIG

METAEU TWV d1a@OpwV BECEWVY EVTOG TOU BEPUOKNTTIOU.

Mivakag 9 Méoeg TIpéG Kol aTTOKAEioEIg yIa HETPAOEIG uypaoiag ue Decagon EC5

Grodan Expert ISOCON Perloflor Hydro 1
Méon Tiun 52,11% 33,21%
Tumkn atrékAion 19,05% 1,05%
MéyioTn Tiun 71,65% 33,15%
EAGyioTn Tign 29,23% 32,10%

>& OAoug Toug aICONTAPESG TTOU XPNOIPOTIoINBNKAV, HEPOG TNG dIOPOPOTTOINCNG TWV
METPACEWV UTTOPEI KaTapxnv va amodoBbei atn duvaTtdTnTa £UPOUG KAl OTNV OKPIiBEI

TTOU £X0UV:
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- DT ThetaProbe (¢U0pog: TTANpeG eUpog 0-100%, n akpifela TTou diveTal WG I0XUE
atmo 5 €wg 60%) +5% xwpic PaBuovOuNon yIa TO CUYKEKPIMEVO UTTOOTPWUA Kal
€w¢ 1% (0-40°C) agou yivel BaBuovounaon).

- Decagon EC5 (eupog 0-100%) kai 10HS (eUpog 0-57%), +3% Xwpig
BaBuovounon yia TO CUYKEKPIUEVO UTTOOTPWHA KAl  YIO NAEKTPIKN aywyIiuoTnTa
<10 dS/m ka1 £1-2% agou yivel faBuovounon (yia otroladntroTe TIWA TG EC)

- Grodan WCM-Control (eupog 0-100%), £2.5% £wg £5.0% yia v vypaoia, 0,1-0,5
dS m™ yia Tnv EC

Kal yia 1a dUo utrooTpwpata uttdpxel TTPORANPa 600 a@opd TIG PMETPAOEIS Kal OF

autd TO TOAVOTEPO €ival OTI CUVTEAE n €viovn avouolopop@ia 600 agopd TNV

UYPOOia OTO ECWTEPIKO TWV UTTOOTPWHATWV.

2T0 TTEPAITN n TUTTIKA atrdkAIon Twv HETPACEWY Kupaivetal PeTagl 3 kal 7%

ETTOUEVWG TO 95% TWV PETPAOEWY QVAPEVETAl va gival 0TO DIACTNHA PEON TIPA £ 6-

14%. Naupavouévou uttdwn Ouwg 6T TO €Upog Tou EukoAa AlaBéoiuou Nepol oTov

TEPAITN avauévetal va eival mepimou 7%, n duvatdétnta Xpnoldotroinong Twv

alIoONTAPWY auTWV yia puBuion Tng dpdeuong eival avagioToTn.

Mapoduola TpdyuaTta cupPaivouv otov TTETPORGUPBAKO OTTOU N TUTTIKN OTTOKAION

Kupaivetal petagu 12 kai 20% kai 1o eUpog Tou EukoAa AlaBéoipou NepoU avapéveral

va gival Tepitou 46%.

OeapaTIKG KaAUTEPA aTToTEAéOUATA UTTAPXAV OTIG YETPAOEIS e To 10HS. Ze autd

oiyoupa étmmaiav poAo o peyaAlTEPOG OYKOG £TTidpacong Tou aicOntipa (TG Ta¢Ng

Twv 1300 cm®) aAAd amd Tnv GAAn auTtd UTTOPEl va eTTEDPACE KAl APVNTIKG pia Kdal

UTTAPXE N TTBavAeTNTa va €TTNPeAovTav Kal atro TTEPIOXES EKTOG TOU UTTOOTPWHATOG

(0TO KATW PEPOG ToU KavaAiol), YEUATES pe DIGAUPA atropporc.

Eival gavepd 611 01 81a@OpOTTOINCEIS UYPaCiag yia Tov TTETPORANBAKa €ival TTOAU

UWnAég aveEdptnta TPOTTOU TOTTOBETNONG Kal Xpovou AAWNG Twv HeTpriocwyv. H

MEYAAN aTTOKAION OTIG PETPNOEIG UYPACiag oTov TTETPORAUBAKa PTTopEl va e€nyeital

Me Bdaon Ta akdAouba:

* 0 PIKPOCS BYKOG TNG TIEPIOXAC deiypaTog Tou ThetaProbe (Trepitrou 75cm?®) kai
0 Aiyo peyaAutepog Tou EC5 eivar (181 cm®) kai Tou WCM-Control (262,5
cm®) eTnpeddeTal TTEPIOCOTEPO ATIO TIC OUVBRKES TTOU E€TTIKPATOUV TTOAU
KOVT@ OTO OnueEio  eyKATAOTAONG OE OUVOUOOWO ME TNV  €viovn
QVOWOIoOPOPPIa TTOU £TOI KA AAAIWG TTAPATNPEITAI OTO UTTOOTPWHA UTTOPE va

£XOUV WG aTTOTEAEOUA PEYAAEG DIOPOPOTIOINTEIG OTA ETTITTEDA APOEUONG,

0 KaTtaokeuaoTng dev ouoTrvel Tov 10HS yia YETPROEIC GE UTTOOTPWHATA UdPOTTOVIOG,

AOGYW TOU HIKPOU GYKOU TTOU €XOUV aUTd.
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= XPOVIKA OTIYUA TwV HETPNOEWV KOBWG o€ ouvlnkeg PeTd atrd dpdeuon
METPOUVTAI HEYAAUTEPEG AKPAIES TIUEG,

= 0 meTpoPdpBakag €xel Uyog 7,5cm kal Ta ECS (unkog akidag 5¢cm), 10HS
(MAKog akidag 10cm), ThetaProbe (uAkog akidag 6cm) kair WCM-Control
(MAKOG akidag 7cm), HETPOUV TTPAKTIKA HECO OPO a1Td OA0 TO SI0BECINO UWog
otav ToTToBeTouvTal ammd TMavw. Omwg @aivetal amd mg X.K.Y. yia Tov
meTpoBAuPBaka péoa oe Aiya apxikd cm pudnong (4 aAAMIWG UWOUG) €XOUNE
TTOAU peydAn diagopd % viv uypaaciag (TTOAU atrdétoun KAion TNG KAUTTUANG).
AuTO €xel W atroTéAeopa Pe eNAXIOTEG BIaPOPES UYWoug (iowg akdun Kai
Aiywv mm) va uttdpxouv TIOAU peyGAeg Olagopég uypaoiag (%ov/iv).
Etropévwg atmé Béon og Béon 1o dpyavo utropei va PeTpd péoo 6po yia Bain
Tou dlagépouv ammd Aiya €wg TePIooOTEPA mMm Kal BeRaiwg autd va
QVTIOTOIXEl 0€ PEYAAEG DIOQPOPEG Uypaciag. ZTov TTEPAITN OTTOU O JETPROEIG
yivovTav o€ oUuyKeKpIMEVO UYWOG, OE TTEPIOXT OTToU oI PETaROAEG oTnv X.KLY.

gival Aiyétepo évioveg, &gV UTTHPXE TETOIO TTPOBANUA.

AgloAdynon duvaréotnTtag XpAong aioOnTApwv  HETPNONG
TOPAMETPWY UTTOOTPWHATOG OTO TrAdiclo Tng Jdlaxeipiong
apdeuong

‘Eva ouotnua eAéyxou apdeuong OTTOU N AUTOPATN AvATTPOCAPUOYT TNG CUXVOTNTAG
apdeuong yivetal ge Baon Tnv nAlokA evépyeia TTou GTAvEl OTNV KAANIEPYEIQ PTTOPEI
VO KOAUWEI IKAVOTTOINTIKG TIG UBATIKEG AVAYKEG TWV QUTWV XWPIG va yiveTal OTTaTdAn
vepoU kal AimaopdTtwy (Stanhill & Scholte, 1974, Abou-Hadid k.a., 1994, Roh & Lee,
1996, Raviv k.a., 2002, Lizarrara k.a., 2003; Katsoulas k.a., 2006). H nAiakn
akTIVOBOAIG GUVABWC METPATAI HE TTUPOVOMETPA €KTOC Tou Beppokntriou™ kai
oAOKAnpwveTal w¢g TPOg TO xpovo. OTav 10 OAOKAfpwHa @BAcel ot  Hia
TTpokaBopiopévn amd To XPAOTN TIUA, €vepyoTroliTal To ouoTnua &pdeuong Kal
AeIToupyei 600 Xpovo £xel opIoTEl WOTE va d0Bei n TTpokabopiouévn d6an vepou aTa
QUTA. ZTn OXETIKA BIBAIoypagia evTOTTIOTNKAV QPKETEG TTPOOTIABEIEC yIa XPhon
EMTTPOOBETWY €I000WV TTOU OXETICOVTAl PE TNV PETPNON TTAPANETPWY UYPACiag GTo
UTTOOTPWHA, e OKOTTO TNV BEATIWON TNG ATTOTEAECUATIKOTATAS GUOTNHATWY NAIGKAS
akTivoBoAiag. ‘Exouv agiohoynBei cuoTtripaTta TTou oTtapatouv Tnv dpdeucn Otav n
atroppory (leaching fraction) @T1doel o€ KATOI0O TTPOKABOPIOPEVO TTOCOOTO TNG
TT000TNTAG VEPOU TTou TTapéExetal (Stanghellini kar Van Meurs, 1992). O1 Shelford k.a.

(2004) a&loAéynoav 10 ouvduaOPO CUCTAUATOG OAOKARPWONG EVEPYEIAG atrd NAIOKA

* Qote va MNv uTtdpyouv TTPoBAAUATA aTTO TTEPATOTNTA, OKIAOEIG KOK.
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OKTIVOBOAiIO pE AUCIMETPIKO CUYO o€ KaAANEpyela TOPATAG. Ta atroTeAéopaTta ATav
TTOAU IKOVOTTOINTIKA MIA KAl Ta QUTE Adupavav vepd CUPQWVA HE TIG TTPAYUATIKEG
TOUG avAyKeG (UTTopouUce va yivel Apdeucn aKOWPN Kal Tn vUXTA) EVW N OTTOPPON)
OlaTNPOUVTAV EUKOASTEPA OTA ETTIBUMUNTA €TTITTEDA. 2TNV ayopd diaTiBeTal To cUCTNUG
ProDrain (Hortimax, 2010) to otroio ekTd6¢ a1md TO0 BAPOG TOU UTTOOTPWHATOS (YIia
uTTOAOYIOUOG 100Quyiwv vEPOU) aAAG Kal TO BAPOG TWV QUTWV TTAPEXOVTAG ETTITTAEOV
TTANPOPOPIa OXETIKA HE TIG QUCIOAOYIKEG AEITOUPYIEG TWV PUTWV.
Ta O&edopéva ammd alIoOnTAPEG PETPNONG TTOPAUETPWY UTTOOTPWHATOS £XOUV TN
ouvaToéTNTa va XenoIhoTroinBouy yia pUBIon Twy TTOPAUETPWY €VOG CUCTANOTOG
oAokApwong nAIoKAg akTivoBoAiag pe otdéxo Tn dlaTAPNon ThG uypaciag Kal Tng
QYWYIMOTATA TOU UTTOOTPWHATOG O€ OUYKEKPIMEVA ETTITTEDN WOTE TA PUTA va €XOUV TN
ouvatoétnTa va Tapouv To BPeTTTIKG SIGAUPa TTOU XpeldlovTtal uTtd TIG KAAUTEPEG
OUVATEG OUVONKEG. ZUYKEKPIPEVA €XOUV TO OUVAUIKO va OUVTEAEGOUV:

- OToV auTopaTo kaBopioud TnG ddong dpdeuong,

- OTO KOBOopPIoPO Tou Xpovou £vapeng kKal AAENG Twyv apdelocwyv oTn SIAPKEIQ

NG NépPag,

- OTNnV autopaTtn TTPOCAPUOYH TNG ouxvoeTnTag dpdeuong,

- OoTnv amoégaacn €av Ba yivouv ] OxI VUXTEPIVEG apdeUTEIS Kal

- OTnVv TTapoxr cuvayepuwy étav n uypacia r n EC {erepdoouv katroia opia.
H Grodan B.V. 0108£1el €dw Kal KATTola Xpovia oTnv ayopd oUCTNPO PETPOEWV
(WCM-Continuous kai WCM-Control*?) yia éAeyxo TnG uypaciag Kai TNG NAEKTPIKAC
QYyWYIMOTNTAG UTTOOTPWHATOG, Kal yia Slaxeipion Tng apdeucng o€ USPOTTOVIKEG
KAAAIEPYEIEG TTOU XPNOIYOTIOIOUV Ta UTTOOTPWHATd TG. O aioBnmpag péTpnong
uypaciag eivalr SINAEKTPIKAG XwpENTIKOTNTAG. To oUOTNUO KAaTaokeuddeTal attd Tnv
Delta T (ouciaoTikd civar o aiobntpag WET) kai gival Babuovounuévog yia Toug
O1dpopoug TUTTOUG UTTOoTPpWHATWY TNG Grodan B.V.. To Uyog Twv akidwy €ival 7cm
(eTTopévwg PeETPA oxeddv oe OA0 TO UWOG yia uTtooTpwuara trdyxoug 7,5cm). H
TOTTOBETNON TOU YivETAl KATOKOPUPA OTO TTAVW MEPOG TWV OAKWVY KAl 0€ ammdoTaon
10cm ammd Ta QUTA Katd TN @opPa Kivnong Tou vepoU aTToppPorG (OTO GXETIKO TUANO
TOU KEQOAQiOU ava@EPOVTAl Ol CUCTACEIC TOU KATOOKEUQOTH Yid TNV XpPrnon Tou

opyavou).

20 aIoBnTAPAG gival 0 id10g atTAG To TTPWTO cUoTNUA £XEl HOVIUN Béon aiIoBNnTAPa KAl CUVEXT
ouvdeon PE ToV UTTOAOYIOTH EAEYXOU TNG APOdEUCNG EVWD TO BEUTEPO OKOTTEUEI OE PNETPAOEIG OE

OI1agpopeg BETEIG EVTOG TOU BeppoKNTTiOU.
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Eikéva 73 Hpegpiola Siakupavon Tepiexopévou ot uypacia (WC) kal nAEKTPIKAG

aywyipétnrag (EC) og utréoTpwpa udpotrovikig kaAAiépyeiag (Lee, 2010)

H xprion Tou WCM-Continuous &¢v ¢ival Idiaitepa d1adedopévn 01N XWPA KOG, MIA Kal
ekppalovtal €TMIQUAAELEIC OXETIKG pe TNV aglomoTia Tou autd puBuifduevou
OUCoTAMOTOG, avTiBetd n xprion tou WCM-Control cuvioTdTal yia Tov €AeyxXo Tng
EQAPUOYNG TOu TTPoypPdupaTog dpdeuong Kal aglotrolgital dn atéd peyaho apiBud
TTapaywywv (Apiytoiag, 2011).
2Tnv TPoo@aTn gpyacia Tou Lee (2010), TapouaialeTal yia peBodoAloyia diaxeipiong
NG dpdeuong yia Tnv TTepiodo dvoigng — KaAokaipioU e okotrd Tn diatpnon Twv
EMTTEOWYV UYpPaCiag Kal NAEKTPIKAG aywyiudtNTAg OTO UTTOOTPWHA UDPOTTOVIKWYV
KaAAIEPYEIWY OTA ApIoTa yia KABe TrepirTwon emimeda. H tepiodog €vapéng kai
AENG TNG Gpdeuong oe TiTTedO NUEPAG KABWG Kal n ouxvoetnTa Kal N 800n Twv
apOEUTIKWY YyeyovoTwy Kabopifouv Tov éAeyxo TOOO TNG uypaciag 6o Kal Tng
NAEKTPIKAG aywyiudTNTag OTo UTTOOTPpWHA, N SIOKUPAVOT TwV OTToiwV O NUEPATIO
eTTITTEDO PTTOPEI Va XWpPIoBEei o€ TpeIg dIakpITEG aoelg (Eikova 73):
=  Hmpwtn @don (Phase 1) ekiva pe Tnv Tpwtn dpdeuacn 1Tou cuppaivel —utrd
TNV AOYIKr] Tou TTpWwTa dlaTTvor] nUéPag Kal YETA Gpdeucn- KATTOI GTIYHN
(ouvABwg 1-2 wpeg) petd TNV avatoAn Tou AAiou. O oTéX0G KATA TN PACN
auTh eival va Eekivrioel TNV KATAAANAN oTiyuf -avaAoya Je Tnv TITWon g
uypaoiag Katd Tn vUXTa Kal TN dlagaivopevn NAIOQAvEIQ TNG NUEPAS Kal KATA
ouvétrela TN {ATNOn TG KaAAIEPYEIAGC yia vePO- N apdeuan WoTe va @BAcEl n
uypagia UTToOTPWHATOG OTA ETTIBUPNTA €TTITTEDA KaI VA GpXioEl OTAV TTPETTE
(o€ katmoio emiTredo évraong nNAIOKNAG akTivoBoAiag tmou e€aptdaTal ammd Tnv

£TTOXA Kal To 0TadI0 avamTuéng) n amoppon® pe amotéAeopa va diatnpnOei

“ MNa TapAdelypa €av pia TV Nuépa apyAoel n TpwTn dpdeuon TOTE N €vtovn CATNoN TNG
KaAAIEpyelag o€ vepO Ba KaBuoTeEPOEl TNV TTPWTN ATTOPPOr] KAl ETTOUEVWG Ba OUCKOAEUTE va

KOTEBEI N NAEKTPIKN aywyldoTnTa. AvTioToiXa €Av pia VEQOOKETT NUEPA yivel TTOAU vwpig N
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oTn uttéAoITIn SIGPKEIN TNG NUEPAG N Uypacia oTa ETTIBUPNTA ETTITTEDA KAl VO
Yivel eTTava@Opd TNG NAEKTPIKAG ayWYINOTNTAG oTa €mBuunTd etrimeda. H
évapén atropporg onuaTodoTtei TNV AREN TG @dong autig (yia Tnv TTEPiodo
NG Gvoigng TTpéTTel va cupPBaivel étav n nAIakr akTivoBolia (0To €§wTEPIKO
Tou BeppoknTTiou) eival oTa eTTiTeda Twv 600Wm).

= 21n &elTtepn @don (Phase 2) katd tnv otroia N nAlakr akTivofoAia AapBavel
TIG MEYOAUTEPEG TIMEG TNG NUEPAG, O KUPIOG OTOXOG eival n diatipnon g
uypaaciag Tou UTTOOTPWHATOG oTa e€mmOuunTda etmieda (ouvABwg evidg Tou
EUkoha AioBéoiyou  Nepou kar 600 1O  Ouvatov  eyyutepa  OTNV
udaTolkavoTnTa QuTtodoxeiou). Edv cupBei autd n aywyigotnta Ba peiwbei
Kal Ba peivel ota eTmiTeda autAg Tou BpeTTTIKoU OIOAUUATOG HE TO OTTOIO
yivetal n apdeuon. O utroloyioudg Tng ddong dpdeuong TTPETTEI va AdBEl
utmdwn Tou TIGC avAykeG TNG KOAAEpyelag o€ QUTO  OTTWG  QUTEG
dlapgopPwvovTal atmmd Ta QUOCIOAOYIKA XOPAKTNPIOTIKA KAl TO MIKPOKAIKJO Tou
BepuoknTriou). Mia akoun TapdueTpog eAéyxXou TnNG @ACNG QUTAG €ival ToO
6T Ba yivel n TeAeuTtaia apdeuon™ WOTE va unv TTéoel TTOAU N uypagcia Kal
augnBei N NAEKTPIKN aywyluoTnTa Katd Tn didpkeia g voxTag. H TeAeuTaia
apdeuon onuatodoTei TN AREN TG edong auTng.

=  Kard v 1pitn @don (Phase 3) katd kavéva dev yivovialr apdeUoeig Kal
TTapaTNPEITal Yia TITWOoN TNG Uypaaoiag UTTOOTPWHATOG (0 KABE TTepITITWOnN
QUTH TTPETTEI va TTAPAPEVEI KOVTA oTnv uddaTtoikavoTnTa QUTOdOXEIOU, WG
péyioTn TrTwon opifetal To 10%) Kal augnon NG NAEKTPIKAG aywylnoTnTog
AOGYyW TNG augnong Tng ouykévipwong Twv aAdtwy (n peiwon uvypaaciag aTto

UTTOOTPWHA deV oUVOUALZETAI IE TTPOOPOPNCN BPETTTIKWY OTTO TA QUTA).

2mv Eikéva 74 mapoucidletal pia TUTTIKA dlakUPavon Tng uypaciag Kal Tng
NAEKTPIKAG aywyIiudTNTAG UTTOCTPWHATOS (TTETPORAUBaKa) ouvapTtiioel TNG NAIAKAS
akTIvOBoAiag ge €va TTpdypauua dpdeuong TTou aKoAouBei Tnv TTpoavagepbeica
otpatnyikn. FpagAuaTta 6w autd BonBouv To JIOXEIPIOT TOU GUOTAUOTOG va
avTIANgOei TIg Tdoeig (TTepiodol 7-10 nuepwyv) Kai TIG AeTTTOPéPEIES (YpagnuaTa 1-2
NUEPWY) KAl va TTPOYPAUMATIOEI avTioToIXa TIG TTAPAUETPOUS aKTIVOBOAIag, xpdvou

Kal 660NG TTou OXETICOVTAI PE TNV TTAPOXT BPETTTIKOU dIaAUPATOG (Gpdeuon).

TPpWTN Apdeucn n TTPWTN atroppor] Ba yivel €mmiong oAU ypAyopa (agou n ¢ATnon yia vepod
Ba cival peiwpévn) kai N aywyipotnTa Ba Bpebei o€ TTOAU xaunAa etitreda.

* Nev TTPETTEI VA Yivel TTOAU apyd pia wTelvh NUEPA 1 TTOAU apyd Wia VEQOOKETTA NUEPA.
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Eikéva 74 E@appoyn oTpartnyiknig diaxeipiong dpdsuong (Lee, 2010)

ZUYKpIoNn TTpoaeyyioswyv diaxeipiong dpdsuang

2tnv Eikéva 75 tmapoucidlovtal ol YEOEG TIMEG KOl Ol TUTTIKEG ATTOKAICEIS NuéPQg
Kabwg kal péon petapoAn voxtag tng 6 (%v/v) kai tng EC (dS/m) yia 1a &00
uttooTpwpaTta (ueTpnoeig pe Grodan VCM-Control) yia Tig TpeIg TTEpIddoUg dpdeuong.
2TIG TINEG TTEpIAapBAvovTal TOGO NAIBAOUCTEG OO0 KOl VEQOOKETTEIC NUEPeES. MveTal
SIaXwWPIoPOG pETAEU NAIBAoUCTWY NuEpWV (H, peTpnuévn nhiokA evépyeia > 50% Tng
BewpnTik& UTTOAOYIOUEVNG VI TNV NUEPA Kal Tnv ToTToBeaia) Kal vepookeTwy (N,
MeTPNUEVN NAIaKA evépyela < 50% Tng BewpnTIKA UTTOAOYIOPEVNG YIA TNV NUEPT KAl
TNV TOTTOBETIa) NUEPWV.

Eival katapxniv @avepo o011 katé TiIg NAIGAoUCTES NUEPEG, 6TTOU N {TNOoN YIa vePOS eival
EVTOVOTEPN, TA ETTITTEDO UYPACIOG OTA UTTOOTPWHATA Eival o€ XaunAdTEPO ETTITTEDO O€
oX£0N ME TIG VEQOOKETTEIG. AKOMUN TIC NAIGAOUCTEG NUEPEG EXOUME KOl MEYOAUTEPEG
atToKAIoEIC KaTd TN OIGPKEIA TNG NUEPAGS. TIG NAIOAOUCTEG NUEPEG EiXaUE Kal TNV
MEYAAUTEPN VUXTEPIVI TITWON uypaciag Adyw Tng uwnAig CATnoNg otnv apxni g
nuépag (Tpiv amd tTnv mpwTtn dpdeuon). Oco agopd Tnv EC mAAI N peyaAuTepn
aug¢non Tn vOxta yivovrav TIC nAIGAouaTeG nuépeg (yia Toug Adyoug TTou

avagépbnkav).
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Eikova 75 Méoeg TIHEG Kal TUTTIKEG aTTOKAioElg nuUépag KaBwg kal péon peTaBoAn
vuxTag Tng 6 (%v/v) kai Tng EC (dS/m) yia Ta d0o utrooTpwparta (MeETpoelig ue Grodan
VCM-Control), yia nAi6AouoTeg (H) kai vepookerreig (N) npéEpeg yia TIG TPEIG TTEPIOGBOUG
apdeuong

171

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 19:34:51 EEST - 18.119.119.204



>1n ouvéxela (Eikéva 76, Eikéva 77 kai Eikéva 78) rapouaciddetal n nuepnoia Tropeia
TNG €EATHICOBIATIVONAG, TNG OTTAITNONG veEPOU (£CATUICOdIATIVOR KAl AtToppon), TNG
TTAPOXNG VEPOU Kal TNG UYPOCiag UTTOOTPWHOTOG VIO XOPAKTNPIOTIKEG NUEPES (Mia
NAIGAoUOTN Kal pia ve@OOKETT) yia K&Be pia atrd Tig Tepiddoug dpdeuong. € KABE
TEPITITWON N ¢nToupevn atroppor] NTav 30%. O UTTOAOYICHOG TwV AVAYKWV € vEPO
£YIVE UE TNV TTPOCEYYION TTOU TTEPIYPAQETaI aTTd Toug Katsoulas k.a. (2006).

Katd tnv TpwTn 1EPIodO (EPTTEIPIKOG XPOVIKOG TTPOYPAUMATIONSGS, 6 apdeloelg avda
nuépa Eikdva 76) @aivetal 0TI N TTPAYHATIKN ammoppol ATav TG Tagns Tou 14% yia
TOoV TTETPOPRAUBaKka Kal 57% yia Tov TEPAITN  KATd TIG NAIGAOUOTEG NUEPES KAl TOU
92% kal 164% avTioToIXa KATA TIG VEQOOKETTEIG.

Katd tnv deutepn 1ePiodo (BewpnTIKOG XPOVIKOG TTPOYPANMATIONOG, 10 apdeuoeig
ava nuépa, Eikéva 77), n TPAyHaTIK ammoppor ekTiunénke oto 4% kai 15% yia
TeETPoBAuPBaka kal TTEPAITN avtioToixa Katd Tn didpKela Twv NAIGAOUCTWY NUEPWV
EVW QVTIBETA OTIG VEQOOKETTEIC NUEPES N TTPAYUATIKY aTToppor] ekTiuAdnke oto 101%
Kal 147% travw atd €€aTIcodIaTTVvon.

Katd tnv 1pitTn TrEpiodo (TTpoypaupaTionds e Baon tnv nAiakr akTivopBoAia, Eikéva
78) oTig NAIGAouaTeg NuépeES yivovtav 16 kal 13 TToTiopata otov TTeTpofdauBaka Kai
OTOV TTEPAITN QVTIOTOIXO €VW OTIG VEQOOKETTEIC 4 kal 3. H TTpayuatik amoppor)
eKTINNAONKE oTa 39 Kal 38% katd TIG NAIGAouOTEG NUEPES Kal 64% Kal 44% KaTd TIG
VEPOOKETTEIG.

Katd tng duo TeAeuTaicg TepIdOOUG UTTAPXE N duvaTOTNTA KATAYPAPNG EVOELIEEWY Kal

oXeTIKA pe Tnv EC. H EC @aiveTal yevikd va pével ota eTTimeda tou 2,5 dS/m.
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yia 300 XapakTnpioTIKEG NMEPES (Hia nAIGAouoTn (26/2) ko pia ve@ookeTT (28/2)) katda

TNV TPWTN TEPiIodo apdeuong (EUTTEIPIKOG XPOVIKOG UTTOAOYIOUOG).
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Eikéva 78 Huepnola Ttropeia

™me

£§OTHIOOBIATTIVONG,

VWC(%)

VWC(%)

G amaitnong vepou

(e€aTpicOBIaTTVON KOl ATTOPPON), TNG TTAPOXAS VEPOU, TNG UYPACiag UTTOOTPWHATOG Kal

NG EC yia 300 XapakTnpioTiKEG nUéPeS (Mia nAidAouoTn (15/4) kai pia ve@OOKETTH

(17/4)) katd Tnv deuTepn TTEPioSo ApSeuoNG (AUTONATOG TTPOYPAUMATIONOG HE Bdon TNV

nAlokRA akTivoBoAia).
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AZloAdynon  PETPAOEWV _ KOATA TV TTPWTNH __ TTEPiIOd0  XPOVIKOU

TTPOYPOUUATIONOU (EUTTEIPIKOG TTPOYPAUUATIONOG)

Katd tnv mpwTtn TTEPiodo XpovIKoU TTPOYPAUUATICHOU (EUTTEIPIKG TTPOYPANKA) Ol
MOvVOl aIoBnTApEG TTOU ATV  e€yKATEOTNMEVOI OTO UTTOOTPpWHA ATtav o1 10HS
(Decagon). OAol o1 aioBnTipeg (4 yia KABe UTTOOTPWHA) NTAV EYKATECTNUEVOI OF
OAKOUG e 3 QUTA, OTO PEOOV TNG aTTOCTACNG 2 QUTWY, KAPPWToi aTrd TTédvw (yia
€UKOAN avagopd B8éong ToTToBETNONG). ZTOV TTETPOPRAUPBOKA dEV UTTAPXE TTEPIBWPIO
OpwWG KaBwg 10 PAKOG akidwy NTav 10cm, kai To TTaX0G UTTOCTPWHATOG 7,5Cm) £T01
MTTAKQV PE pia pikph kAion kaTtaAauBdvovtag dpwg 6Ao 1o diabéoiuo uwog (atrd 0
€wg 7,5cm). AgiCel va avapepBei 611 autol Tou €idoug n ToTToBETNON dev OKOAOUBET
(16iwg yia Tov TTETpOoPAuBaka) TIG yevikéG ocuoTdoelig TG Decagon (2009) yia TIg
aTTOOTACEIG aTTO Ta OPIA TOU UTTOOTPWHATOG Kal Tnv 01eubuvon wg TTpog TN @opd
Kivnong Tou vepou yia TO CUYKEKPIPEVO aloBnTApa.

2mnv Ekéva 79 Trapoucidletal n dlakUpavon Uuypaciag UTTOOTPWHOTOS O€
meTpoBauBaka kai TePAITn (uéTpnon pe Decagon 10HS TommoBetnuévoug atrd
emavw) Katd Tn O1dpKela NAIGAOUCTWY KAl VEQOOKETTWY NUEPWV OTO TEAOG TOu
Xelpwva (25/2/2011 €wg 1/3/2011). Eival XapaktnpioTikd 0TI gTov TTeETpoRdupaka ol
TIWEG TNG uypaciag av Kal akoAouBouv To €mBupnTd WOTIBo Kal KaTaypd@ouv Ta
apOEUTIKA yeEyovoTa, €XOuv TTOAU HIKPES BIOKUNAVOEIS oTn dIdpKEIa TG NUEPAGg. AuTd
TPETTEl va a1Tod00El KUpiwg OoToV TPOTTO TOTTOBETNONG TOU QIoBNTAPA KAl OTO PEYAAO
OYKO TNG TTEPIOXNG OEiyUATOG TTOU QVTIOTOIXEI O€ AQUTOV. ZTOV TTEPAITN TTEpa aTTd TO
NTNUA TWV JIKPWYV BIAKUPAVOEWY, UTTAPXEI TO coPBapd TTpORANKa Tou OTI n TTapoxn
vepoU Oev KAAUTITEl TR CATNON Kol €701 TIG TTPWTEG OTTOYEUMOTIVEG WPES TWV
NAIGAOUCTWY nNUEPWY, N uypacia avti va pével oTaBepr] o€ KATOIO E€TTITTEDO,
TTapoUCIAlel TITWON.

21nv Eikéva 80 trapouacialetal n HeTaBoAn NG uypaciag o€ didpopa Uyn evidg Twv
UTTOOTPWHATWY. MapdAo 10 peydho Oyko dciyuatog Tou aicbntipa (Decagon 10HS
TTou €xel ToTroBeTnOci opIfovTia pe TO €TTMEdO Twv OKIdwv TTAPAAANAG ME TIG
opICOVTIEG TTAEUPEG TWV OAKWY) QaiveTal n YETAPBOAN TNG uypaaciag Pe To UWPoG eviog
EVOG UTTOOTPWUATOG (TTEPIOCOTEPN uypacia oTtn Bdon, Aiyotepn otnv kopudn). Ol
MIKPOTEPEG PETOBOAEG oToV TTETPORAUBaKa o@eidovTal oTnV €IOIK SIOOTPWUATWON
TOU WOTE VO OUYKPOTEI APKETH) uypaacia Kal 0To ETTAVW PEPOG TOU).

2TNV CUVEXEIQ KAl TTAVTA KATA TNV TTEPIOdO TOU TTPWTOU XPOVIKOU TTPOYPANUATIONOU
(epTTEIPIKG  TTPOYPAuMa), ol aioBnTpeg 10HS TOTTOBETONKAV CUPPWVA ME TIG

OUOTAOEIG TOU KATOOKEUAOTH, OTn MECN TOU UTTOOTPWHATOG (KABETA TTPOG TIG
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OpPICOVTIEG ETTIPAVEIEG TOU UTTOOTPWHOTOG YIO KOAUTEPN avTidpaon oTn por vepou
TTPOG Ta KATW, Eikova 81).
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Eikova 79 AiakOpavon uypaciag UTrTooTpwuaTog eTpofdupaka kai TepAitTn (HETpnon
pe Decagon 10HS TomrofeTnpévol amd emdvw) Katd Tn SIAPKEIN NAIGAOUCTWYV Kal
VEQOOKETTWV NUEPWV OTO TéEAOG TOu Xeipwva (25/2/2011 éwg 1/3/2011). Eptreipikog
XPOVIKOG TTPOYPAMATIONOG.
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ISOCON Perloflor Hydro 1, Decagon 10HS / Calibrated, 6/3/2011

Eikéva 80 Emimeda uypaciag UmToOTpwWMOTOG Of& TeTpofdufaka Kol TePAITn o€

™ Bdon

uygn amo TOU UTTOOTPpWHOTOG. Eptreipikdg  Xpovikog

TTPOYPAUMATIONOG

diagopa

Eikova 81 Tomoférnon aioBnmipa 10HS kdBeTa TTPoOg TIG OPIJOVTIEG ETTIPAVEIEG TOU

UTTOCTPWHOTOG
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Grodan Expert

—— W(C avg3points Decagon
10HS Rockwool (Grodan
Expert), Calibrated
((calibration ToAuww O 10U
BaBuol)

— WC 1point GrodanWCM
StoneWool (type selected)

——EC (dS/m) GrodanWCM
StoneWool (type selected)

Perloflor

VWC avg3points Decagon 10HS
Perlite (ISOCON Perloflor Hydro 1)
(calibration ToAutvupo 20u
BoBpov)

—— VWC 1point GrodanWCM Perlite
(ISOCON Perloflor Hydro 1)
(Calibrated)

—— EC (dS/m) GrodanWCM Perlite
(ISOCON Perloflor Hydro 1)
(Calibrated)

Eikova 82 AiakUpoavon uypacioag UTTOOTPWHOTOG TTETpoRdupBaka kal TTEPAITN (HETPNoN
pe Decagon 10HS Tomrofernuévoug amrd 1o TTAdI CUP@WVA ME 0BNYiEG KATAOKEUOOTR)
OTIG apXEG TNG Avoidng (24-25/3/2011). EPTreIpIkKOg XPOVIKOG TTPOYPOMHATIONOG.

Tnv idia Tepiodo eykataoTddnkav (amd mavw, ot amdéoTtaon 10-15 cm amod

OTAAGKTEG, OUP@QWVA UE TIG 0ONYiEG TOU KATAOKEUOOTH) OE XAPAKTNPIOTIKEG BECEIQ

TOU UTTOOTPWHATOG (METG atTd 0€1pd dokiywyv) duo aiobntipes Grodan WCM-Control

(évag o€ kGBe utéoTpWA). ZTNV Eikdva 82 TTapouciddovtal OXETIKEG METPHOEIG KATA
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TN d1dpKeIa dUO TUTTIKWY NAIGAouoTwv nuepwv. Eival @avepd 6T oI ailobntipes TnG
Grodan Oivouv ouvexwg MeYOAUTEPES TIMEG uypaciag amd 1o PéoO Opo Twv
ailodnTApwyv 10HS oTtov TTeTpoBAuBaka. ZTov TTEPAITN cuPBaivel TO avTioTPOPo aAAd
Ol TIMEG Twv OUO PETPACEWY gival 0 TTOAU KOVTIVOTEPA eTTITTEDA. & KABE TTEPITITWON
Qaivetal 6T heETA TN vuxTepIvl TITwon (Aiyotepn Tou 10% oe kdBe TrepiTITWON) N
uypaacia UTTOOTPWHATOG augdveTal OTAdIOKA WETA TNV TTPWTN &pdeucn KAl OThNV
OUVEXEID TTAPAUEVEL EWG APYA TO ATTOYEUUA KOVTA OTNV USATOIKAVOTNTA QUTOSOXEIOU.
210V TTEPAITN @aiveTal (CUp@wva pe Ta dedopéva Tou Grodan WCM) 611 n TeAeuTaia

apdeucn Ba utTopolace Kal va [ yiveTal.

—— VWC awg3points Decagon 10HS Rockwool (Grodan Expert), Calibrated
((calibration TToAuwwpo 10u Babuou)

—— VWC awg3points Decagon 10HS Perlite (ISOCON Perloflor Hydro 1) (calibration
TTOAUWWO 20U BaBduou)
—— Solar Rad out (W/m2)
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Xpovog

Eikova 83 Emidpaon S10K0oTTAg Apdeuong o0& uypacia UTTOOTPWHATOG TTETPORauBaka
kal TepAiTn (Pétpnon pe Decagon 10HS TtomoBeTnupévoug atmmd 1O TTAAI CUMQWVA HE

odnyieg KATAOKEUOOTH) OTIG ApXEG TNG Avoigng (26-29/3/2011). Eptreipikdg XpPOVIKOG
TTPOYPAUMATIONOG.
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—— VWC 1point GrodanWCM Perlite (ISOCON Perloflor Hydro 1) (Calibrated)
VWC avg3points Decagon 10HS Perlite (ISOCON Perloflor Hydro 1) (calibration polynomial 2nd order)
—— EC (dS/m) GrodanWCM Perlite (ISOCON Perloflor Hydro 1) (Calibrated)
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Eikova 84 AlakUpovon uypaciag UTTOCTPWHATOG TTETPOoRduBaka Kal TePAITn (METPnon

pe Grodan WCM kai Decagon 10HS) oTta péoca tng dvoigng (7/4/2011). Oswpnrikd

UTTOAOYIOUEVOG XPOVIKOG TTPOYPUAMHATIOHOG
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O aiobnmpag TG Grodan divel Kal TINEG NAEKTPIKNG QYWYINOTNTAG, ATTO TIG OTTOIEG
gival @avepd OTI N aywyiudtnTa gival oTaBepdTEPN KAl KIVEITAI O€ TTOAU PeEYAAUTEPO
ETTITTEOQ OTOV TTETPOPAUPOKA O OXEON ME TOV TTEPAITN. H NAEKTPIKA aywyiudTnTa £XEI
TNV avauevopevn tropeia kabwg au&dvetal otn SIApPKEID TNG VUXTAG KAl HPEIWVETAI
KATTOIO OTIYUA META TIG TTPWTEG aPOEUCEIG.

Katd tnv 1epiodo auth yia 2 nuépeg €ixe oTapatioel n apdeuon (Eikdéva 83). Ztov
TETPORAUPOKA AUTO €ixe WG ATTOTEAEOUA TNV TITWON ThG uypaciag atmo 10 57% oTo
22% evw oTtov TePANITn atmd 22,5% o010 13%. Znueiwvetal OTI oI OTITIKEG eVOEIGEIQ
UBATIKAG KATaTTévNong (€IKOVA Hapapévou @utoUu, ouoTpo@r QUAAWV) ATav TTOAU

EVTOVOTEPEG OTOV TTETPORAMBAKA.

AZloAdynon  UETPNOEWV _KOATA TNV OeUTEPN  TrEPiodO  XPOVIKOU

TTPOYPOAUUATIONOU (0EWPNTIKOG UTTOAOYIOUOKG)

21NV 1TEPiIodo Tou BewpnTIKG UTTOAOYIOUEVOU XPOVIKOU TTPOYPANKaTIoNoU (Eikova 84)

n kataotaon dev aAAdlel TTOAU wg TTpog Ta Bacikd poTiBa. OAeg o1 TINEG uypaaciag Kal

QYWYIMOTATAG TTAPAUEVOUV EVTOC TWV ATTOOEKTWV ETTITTEOWYV. MeyaAUTepeg SIa@opES

aTToTEAOUV:

- n ouvexng diatApnon Tou TreTpoPauPaka ot emimeda uypaciag Kovid oTnv
udaToIKaVOTNTA Kal N dlaTAPNoN TwV EMITTESWY NAEKTPIKAG aywyIiudTNTaG.

- n diatipnon Tou TTEPAITN 0 uwnAdTepa eTTireda uypaaciag, TTOAU Kovid oTnv

udaToIKAVOTNTA ME AUENON OUWG TOU ETTITTESOU NAEKTPIKAG aywyIiudTNTaG.

AgloAéynon peTpRoewv Katd TNV Trepiodo diaxeipiong pe Bdon 1n

OUYKEVTPpWON NAIOKAG aKTIVOBOAiag

2TNV OUVEXEId, OTTWG avapeépOnKe €PAPUOOTNKE TTPOYPAMUATIONOG HE BAon TN
ouykévTpwaon nAlokAg akTivoBoAiag. Omwg @aivetar otnv Eikéva 85, aTov
meTpoRauBaka, Ta avauevoueva TUTTIKG poTiBa akoAouBoUvTal wg TTPOG TNV Uypaaia
EVW TO OXETIKA TTEPIOTOTEPO vEPO TTou Odivovtav ue Tnv Olaxeipion e Baon
OUYKEVTPWON NAIOKAG akTIvoBoAiag odriynoe o€ pia Babuiaia TITwon NG NAEKTPIKNAG
aywyiuoétntag (gixe avéBer wnAd katd Tn didpkela piog mepIddou  PAGBNG TOUu
apOEUTIKOU TTOU TTponynAonke). Ze kABe TePiTTTWon OPWG TO AVAPEVOUEVO HOTIBO

NUeEPoIag dIOKUPAvVONG TG ATAV TO AVAPEVOUEVO.
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—— VWC 10HS Grodan Expert, Calibrated —— VWC EC5 side midle Grodan Expert (Calibrated)
—— VWC ECS5 top Grodan Expert (Calibrated) —— VWC 1point GrodanWCM StoneWool (type selected)
—— VVWC AT ThetaProbe Top Rockwool —— EC (dS/m) GrodanWCM StoneWool (type selected)
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Xpovog (15-18/4)

HA. AkTivoBoAia (W/m2)

Eikéva 85 Alakipavon uypaoiag UTTOOTPWMATOS TreTpofdupaka (pétpnon He
Sidgopoug TUTTOU aIoONTAPWY, o€ didQopeg BEoeIg) KaTd TN didpKeia NAIGAOUCTWY Kal
VEQOOKETTWV nNuEPWV oOTa pMéoa Tng davoiing (15/4/2011 €éwg 18/4/2011).
Mpoypappatiopdg e oAokAfpwon NAIOKAG akTivofoAiag.

OAol o1 aigBntApeg TTOU XpPNnoIhoTToINBnKav ek@epAalouv TO AVOHUEVOUEVO TUTTIKO
MOTiBo aAAG o€ dlagopeTIKG eTTiTTEdA UYypaciag. AuTd TTIBavaTaTa OPEiAeETalI TOOO OTOV
OYKO TTEPIOXNG OEiyUaTOG TOU KABeVOG GCO0 Kal OTa XOPAKTNPIOTIKA TnG Béong otnv
oTroia eival eykateotTnuévol. Ta xaunAdtepa emieda (UETpNON O€ €va onueio,
emimedo 32%) Oivel o ThetaProbe, tapoucidloviag €TTiong Kal TIG WIKPOTEPES
NUEPNOIES BIOKUPAVOEIG. 2TO GAAO AKpOo (UETPNON O€ éva onueio, eTTiredo 64%) cival
o VCM o oTroiog divel TIG JEYOAUTEPEG TIUEG, TTAPOUCIACOVTAG OUWG KAl AUTOG PIKPEG
nuepnoieg diakupavaoelg. O1r 10HS kai o1 EC5, totroBeTnuévol kai o1 dUo atrd 1o TTAdI,
divouv TTapdpola eTTITTEdA TIHWV (MECEG TINEG 3 onuEiwy yia Tov KaBéva kal eTTiTeda
uypaaoiag 50 kai 47% avrioTtoixa). O1 EC5 (emimeda 57%) Toro0eTnuévol atrd Tavw

divouv TIG EVTOVOTEPEG DIOKUPAVOEIG HETAEU TwV apdEUTEWV.
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EC (dS/m)

——VWC 10HS Perloflor (Calibrated) —— VWC EC5 Perloflor Side midle (Calibrated)
VWC ECS5 Perloflor Top (Calibrated) VWC 1point GrodanWCM Perloflor (Calibrated)
VWC AT ThetaProbe Perloflor —— EC (dS/m) GrodanWCM Perloflor (Calibrated)
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Xp6vog (15-18/4)

Eikéva 86 AlakOpovon uypaoiag UTTOOTPWHATOS TEPAITN (péTpnon pe Sidgopoug
TUTTOU aIoBNTAPpWY, Ot Bidpopeg Ofoeig) katd TN Jidpkeia NAIGAOUOTWYV  Kal
VEQOOKETTWV NUEPWV oOTa péoa Tng davoiing (15/4/2011 éwg 18/4/2011).
Mpoypappatiop6g pe oAokAnpwon nAlakAg akTivooliag.

Omtwg @aivetar otnv Eikdéva 86, kal 010 TTEPAITN, Ta avapevoueva TUTTIKA HoTiRa
akoAouBouvTtal w¢ TPog Tnv uypacia. Edw tapoucidletar 1AM TO OIAQOPETIKO
ETTITTEDO PETPNCEWV YyIa Toug SiIdpopoug TUTToug aioBntrpa. O1 aiodnTApeg EC5 otnv
TEPITTTWON TOU TrEPAITN dev  €DIvav  TTOAU  OIAQOPETIKG ETTITTEda €AV ATAV
ToTTO0ETNUEVOI OTTO TO TTAAI i} aTTd TNV £TTAvVW TTAEUPd (eTTiTTEdO 24%). O1 10BNTrAPES
10HS £divav eAa@pwg peyaAuTepa eTTiTreda uypaoiag (27%). Kai o1 dUo autoi TUTTOI
al00nTApwv €divav PIKPEG dlakupdvoelg otn didpkeia NG nuépag. O WCM até tnv
GAAN £81ve uypaoia (42%) TTavw atod Ta eTTimeda TNG UBATOIKAVOTNTAG PUTODOXEIOU.
H EC akoAouBouae 1o avauevouevo HOTIRO Kal EUEIVE OTA ETTITTEDQ TTOU €iXE KOl KATA

TNV EQAPHOYT TOU BEWPNTIKG UTTOAOYICHEVOU XPOVIKOU TTPOYPAUMATIOHOU.
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A&ioAbynon trpoypapuatiopou pe Baon Tnv _nAlokn akTivoBoAia pévo

KOl TTPOYPOUMOTIONOU HE OUVOUAOMO OUYKEVIPWONC NAIOKAC

OKTIVOBOAiaC KOl UypOoioc UTTOOTPWUATOC

Omtwg éxel AGN avagepbei o aloONTAPAG evépyelag NAIAKNAG AKTIVOBOAIOG [TTOopEi
(Méow TNG OAOKAAPWONG TNG EVEPYEIOG) Va KaBopioel TN ouxvoTnTa TNG Apdeuong e
E£UMEOO aAAG yeVIKA atTodekTd TPOTTO. O00 agopd 10 BéPa TG dOONG, AUTH EICAYETAI
WG 0 XPOvog Acitoupyiag Tng avrtAiag k&Be oTtdong. AloBnTApeg PETPNONG TNG
uypaaciag uttooTpwuaTog Ba Ptmopoucav va XpnolhotroinBolv yia Tov auTOuaTo
KaBopiopd TG d6ong Gpdeuong péow KATAANAwv TIPWV puBpiong (set point).
Emeidf ouwg otnv apxni ™S nUéPAg n uypacia oTo UTTOOTPWHO QuEAveTal
TTPOOBEUTIKA £wg O6Tou PBAGOoEl 0TO PECO €mMOUUNTO ETTITTEDO TNG NUEPOG dev gival
ouvaTto Pe xprion diag pévo TINAG pUBUIoNG va xpnoiyoTroinBei alobnTipag uypaaciog
UTTOOTPWHATOG KAl yIa TOV €AEYXO TNG ouxvoTNTAG APdEUoNnG. 2TO TTAQICIO auTO £yIve
agloAdynon dUo TPOTTWY PUBUIoNGS Gpdeucng 0€ UTTOOTPWHA TTEPAITN:

- pUBJION TNG ouxvoeTNTAG PE BACN TNV CUYKEVTPWON NAIOKAG aKTIVOBOAIOG Kal TNG
0o60oNg ue eloaywyrn xpovou Acimroupyiag avrAiag, idlo pe 10 TTPOYPAUMG TTOU
XPNoIYoTToIoUVTaV  KATA TNV TTEPIOBO  €AEyXOU PE  OUYKEVTPWON  NAIOKAG
akTivoBoAiag (Line 1):

o ouxvoTtnta: dpdeuon ava 700Wh pe trepiodo oAokApwong atréd 8:00-
19:00,

o 060n: didpkeia apdeucng 9min Kai

o emmAéov: TTpwIvo TTOTIoPa 5min oTig 8:00,

- pUBMION TnG ouxvoTNTag WE BAon TNV CuykEVTpwan NAIAKNAG OKTIVOBOAIaG aAAd
™G ddong pe Baon Tnv €vdeiEn evog aiobnmpa Decagon EC5 totroBetnuévou
aT1ro TTAVW O€ AVTITTPOCWTTEUTIKO adko TTePAITN (Line 2):

o ouxvoTtnta: dpdcuon ava 700Wh pe trepiodo oAokArpwaong até 8:00-
19:00,
o 06on: n didpkela apdeuong kabopiloviav ammd To xpovo TTou Ba
xpelafovtav n uvypaoia va avéPel katd 0,7% o€ oxéon PE QUTH TTOU
METPAOBNKE TN OTIVUA £vapEng TN Gpdeuacng
o emmAéov: Bpadivo i TTPWTO TTPWIVO TTOTIOPA €AV N uypaacia ETTEQTE
KATW a116 43% (11EPiodog eAéyxou 24:00 £wg 9:00).
O1 TIuég pUBUIONG yIa TN PETAXEIPION TTOU XPNOIMOTTOIOUCE Kal aiodnTripa uypaciag
UTTOOTPWHOTOG ETTIAEXONKAV PETA OTTO EAEYXO TWV KATAYPAPWYV TNG TTPONYOUUEVNG

TEPIOdOU. AKOUN OTN MPETAXEIPION QUTH €yKATAOTAONKE Kal éva Ooxeio TUAAOYNG
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vepoU dApdeuong HPE OKOTIO TNV KATAYPOQPr) TOU OUVOAIKOU OYKou vepou TTou
xopnyouvrtav Katd 1n didpkeia KABe NUEPaAg.

O1rwg @aivetal otnv Eikdva 87 kai 0TI U0 UETAXEIPIOEIG UTTAPXE CUVDIAKUUAvVON TNG
uypaaciag UTTooTPWHATOG, AV KAl OTNV TTEPITTITWON TNG puBuiong 86ong e alobnTtrpa
uypaaciag n uypacia TTapépeve ouveXwes o€ uwnAdTepa eTTireda (AOyw Tou onueiou
pUBuIoNG yia Bpadivéd TTOTIOUA).

H nNAekTPIKA aywyIdoTNTa KAl 0TIG OUO TTEQITTITWOEIS TAv OTO £TTiTTed0 Tou 0,5-1dS m’
! yeyovég duwg Trou ogeiloviav oe aveEdapTnTn TN APdEUcnS PUBUICNG OXETIKG WE
TNV TTOPACKEU BPETTTIKOU SIOAUMOTOG. H nAekTpIK aywyiuétnta diatnpouviav
TTAVTA O€ XAPNAOGTEPQ eTTITTEdA OTNV PETAXEIpIoN KE ouvduaoud NAIAKNG akTIivoBoAiag

— a106NTAPa Uypaaciag.

—— Solar Rad out (W/m2)
1100.00 —— L1 VWC% ECS5 Top (Calibrated) 0.45
—— L2 VWC% EC5 Top (Calibrated)

0 (% viv)

1000.00 A

Q (W/m2)

T 0.44
900.00 -

800.00 A 1 0.43

700.00 -
+ 0.42

HA. AkTivo. E

600.00 -

500.00 1 041

400.00 A

300.00 A T 0.40

200.00 A 0.39

100.00 A

T T T T T T T T T 0.38
0:00 4:48 9:36 14:24 19:12 0:00 4:48 9:36 14:24 19:12 0:00

Xpovog

Eikéva 87 AlakOuavon uypaociog UTTOOTPWHATOS KATtd Tn Sidpkeia dU0 nuEPWV
(ouykpion eAéyxou e poévo nAiakn aktivoBolia (L1) oe oxéon pe éAeyxo ue ouvduaouod

nAlakAg akTivofoliag kai aiobnTipa vuypaciag utrooTpwparog (L2)).

2ulATNON KOl CUUTTEPAOCHATA

ATré 60a ava@épBnkav gival TTpo@aveg 0TI TO HeyaAUuTeEpo TTPORANKG 0G0 agopd TNV
EQapUOYN alIoBnTMpPwyY PETPNONG UYPACiag GTo UTTOOTPWHMA gival n PETARANTOTNTA
TWV PETPACEWV N oTroia eEaptdrtal amd Tn B€on PETpnong eviog Tou BeppoknTriou,
atrd Tn B€on péTpnong oTo UTTOOTPWHA (TTdvw, TTAQI KOK) 600 Kal atmmd Tov OyKO
ociypuatog pétpnong tou k&Be aioBnmpa. MOavotata dev gival o1 aloONTAPESG TO
MEyaAUTEPO TTPORANPa (edv Kal oiyoupa PTTOPOUV va yivouv BeATIwoEelg 600 agopd Ta

KOTAOKEUOOTIKA TOUG XOPOKTNPIOTIKA), GAAG pia ogipd atrd GAAEG QuTiEG TTOU UTTOPET
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va  gival utrelBuveg  (apdeuTIKO, TIPOYPAUMA KOK) YIO TIG OTTOKAICEIS TTOU
TTapaTNEOUVTAL.

‘Eva Béua TTou €EeTAOTNKE ATAV €AV TEAIKA XpnoIdoTToloUcauE aioBNTAPEG £DAPIKAG
uypaciag (1.x. Toug Decagon EC5 kai tou¢ Grodan WCM Trou egival €IBIK&
oXedI00PEVOI VIO UTTOOTPWHATA UdpOTToViag) Trola Ba ATAv Ta OpIA TIWWV YA EAEYXO
NG Gpdeuong KaTd TNV NEéPQ, yia lavh apdsucn Tn vUXTA KAl ouvayeEPUOUG O€
TTEPITITWON TTOU UTTAPXEI KATTOIO TTPOBANUa oTnv TTapoxn vepou; MNa va eetaoTei
auTtd UTTOAOYIOTNKAV OI PECEG WPEYIOTEG, €AAXIOTEG Kal YEoeg TINEG nuépag (10:00-
19:00) yia Trepiodo 10 nuepwyv (evidg Tou Mdaiou) yia d0o TTpoypduuata dpdeuong e
Bdaon TNV ouykEvTpwaon NAIOKNG aKTIVOBOAIaG:

- apyIKn apdeuon Pe BAon TN CuykEVTPWON evépyelag atrd NAIAKN akTIVOBOAIa:

o n apdeuon yivovrav ava 1080 kJ m? (280 Wh m™) kar 1260 kJ m™
(350 Wh m?) evépyelog OTO EEWTEPIKO TOU BePUOKNTIiOU OTOV
TTETPORAMPBOKA KAl oTOV TTEPAITN AVTIOTOIXA,

o n didpkeia apdeuong (wote va 600¢ei n avrioToixn 66aon) uttoAoyioTnke
ota 4min kai 10sec kair 5min kar 10sec yia 10 KdBe umTdCTPWUA
avTioToIXa,

o oTig 8:00 kGBe TTpwi yIvOTAV Hia XPOVIKA TTPOYPAHATIOMEVN Gpdeucn
(Me diapkela Smin) Kal PNOEVIOUOG TOU OAOKANPWTH EVEPYEIQG, EVW N
oAokAjpwaon yivoTav €wg TiIg 19:00 1o atrdyeupa.

- V€O TIpOypappa apdeuong pe dlelpuvon TNG TITWONG Uypaoiag METALU Twv
apdeUoEwV:

o n @pdeuon yivovtav avd 2520 kJ m? (700 Wh m?) oTo €EwTepIKG TOU
BepuoknTriou oToVv TTETPORANBAKa Kal GTOV TTEPAITN,

o ndidpkeia apdeuong (waote va 606¢ei n avrioToixn 66an) uttoAoyioTnKe
oTa 9min kal yia Ta dU0 UTTOOTPWHATA,

o oTig 8:00 kGBe TTpwi yIvOTAV Hia XPOVIKA TTPOYPANHATIOMEVN Gpdeuan
(ME diGpkeIa Smin) Kal PNOEVIOUOG TOU OAOKANPWTH EVEPYEIOG, EVW N
oAokArpwaon yivotav €wg Ti¢ 19:00 1o atmrdyeuua.

Mivakag 10 [MBavég TIMEG oOpiwv TTPOYpPAUHATIONOU ME qICONTAPEG uypaoiag
utrooTpWHATOG, (10:00-19:00 / ApXIKOG TTPOYPAUMATIONOG ME NA. akTIVOBOoAia )

MeTpo EC5 péon mAai EC5 amé mavw VCM atmré mavw

BauBakag M.O. Tutr. ATr. M.O. Tutr. ATr. M.O. Tut. Am.
MéyioTto 35,267% 0,462% 32,553% 0,498% 63,170% 0,456%
EAdxioTo 33,650% 1,855% 31,267% 1,533% 61,614% 1,432%
Méon Tiun 34,731% 0,756% 32,096% 0,740% 62,622% 0,517%
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MepAiTng EC5 péon mAai EC5 a1mré mavw VCM péon 1rAdi
M.O. Tutr. A. M.O. Tutr. A. M.O. Tutr. Atr.
MéyioTto 48,235% 0,718% 39,280% 0,557% 50,120% 2,178%
EAdxioTo 45,360% 0,652% 38,290% 0,635% 45,752% 1,674%
Méon Tiun 46,618% 0,606% 38,849% 0,609% 48,380% 2,152%

Mivakag 11 TMBavég TIHEG Opiwv TTPOYPAUMATIONOU HE aIOONTAPES Uypaciag

uTrooTPpWHOTOG, (10:00-19:00 / evOAAAKTIKOG TTPOYPOAMHATIONOG ME NA. akTIVOooAia )

MeTpo EC5 péon mAai EC5 amé mdavw VCM a1mré mavw
Baupakag M.O. Tutr. Atr. M.O. Tutr. Atr. M.O. Tutr. Atr.
MéyioTto 36,118% 0,369% 33,646% 0,243% 62,684% 0,558%
EAdaxioTo 32,206% 1,002% 30,748% 0,624% 60,644% 1,237%
Méon Tipn 34,936% 0,934% 32,665% 0,504% 61,987% 0,522%
MepAiTng EC5 péon mAai EC5 ammé mavw VCM péon 1Adi
M.O. TuTr. ATr. M.O. TuTr. ATr. M.O. Tutr. ATr.
MéyioTo 48,163% 1,310% 40,504% 1,064% 56,704% 2,372%
EAdxioTo 45,607% 0,314% 39,082% 1,183% 51,046% 0,988%
Méon Tipn 46,665% 0,688% 39,830% 1,083% 54,328% 2,071%

A6 1a ammoteAéopata (Mivakag 10) @aivetal 6TI OTNV TTPWTN TTPOCEYYIon dpdeuong
ME NAlakr akTivoBoAia n dla@opd HETAU opiwv ATAV 0€ OAEG TIG TTEPITITWOEIS OTA
eTiTreda ToU 2% (€KTOG a110 TNV péTpnon e VCM atmd 1o TTAGI o€ TTEPAITR TTOoU ATAV
010 4%). ETopévwg, €TTeId oI dIaPOPEG AUTEG €ival oTa OpIa TNG AKPIBEING TwvV
aioOntpwy dev Ba PTToPOoUCE KATTOIOG e aoPaAeia (kal pe SeOOUEVO TO (NTNHG ME
TNV XWPIKA QVOUOIONOPYIa) va BacioTei OTIC YETPACEIS QUTEG yia va £XEl TTGPOUOIO
ammotéAeopa (o€ emiedo £0aPIKAG uypaaciag). ZTnv evaAAakTik dpdeucn ([Mivakag
11) av kai Ta 6pia dieupuvovTal To TTPORANUA TTOU avaPEPONKE YEVIKA TTAPAUEVEL.
Ta cuptrepdoparta TTou Byaivouv OXETIKA PE TOUS aloBNTAPES gival Ta akdAouba:
= T XGPOKTNPIOTIKA TWV aioBnTpwyv (0ykog deiyuartog, TUTToG akidwy, £KTaon
ETIPAVEIAG ETTAPNG PE UTTOCTPWHA) TTailouv onuavTikd pOAo GTnv akpipeia
TWV METPACEWV Kal TNV HEIWON TwWV dlIaQopwy aATTd TWV HUETPROEWV aTTd
onueio o€ onpeio,
" N OKPIBAG TAPNON Twv TIPOdIAYPAPWY EYKOTAOTOONG Eival ATTOAUTWG
aATTaPAiTNTA WOTE VA AEITOUPYNOEl CUPPWVA UE TOV AVAPEVOUEVO TPOTTO TO
va BeAniwBei €dv  avalntnBouv

UTTOOTPWHO (N KaTdoTaon  UTTOPEI
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OUCTNMOTIKA KATAAANAEG  QVTITTPOCWTTEUTIKEG B€0elg  TOTTOBETNONG KAl
AapBévovTal HETPHOEIG HOVO ATTO QUTEG),
= n €dky BaBuovounon peiwvel o€ KATolo BaBud TNV avOuOoIopopPia Twv
METPAOEWV,
= 1 TOTTOBETNON O€ TTPOCAVATONICUO KAl UWOGS TToU divel HEYANES DIAKUPAVOEIG
METOEU apdEUTIKWYV yeyovOTwY Ba ptropoloe va BonBnoel oTn Xprnon TETolwy
alocOnTApwWyY yia TTPOCBIoPICHG TG 8O0NG Apdeucng, O KABE TTEPITITWON
OUWG TTPETTEI Va €TTICNTEITAI JETABOAN TNG uypaciag PHETAEU TWV APBEUTIKWV
YEYOVOTWY OPKETA PEYAAN WOTE va unv uttédpxouv TTpoBAAuaTa atréd Ta 6pia
aKpiBelag Twv alodnTHPWY,
= 1 UTTOPEN TUTTIKWV MHOTIBwy atrd did@opoug TUTTOUG aloBnTApwWY aTToTEAE]
BeTIKA €vOeIEn OXETIKA HE TN XPAon Toug oTo TTAdiolo dlaxeipiong Tng
apdeuong Kupiwg 600 aPopPd CUVAYEPHOUG, VUXTEPIVEG apdeUoElg, TTPWTN
Kal apdeuan oTn dIAPKEIQ TG NUEPQG.
= XPAon aiobnTipa uypaciag UTTOOTPWHATOG gival TTOAUTIUN MIO KOl PTTOPET
va:
- dwaoel TTAnpo@opia OXeTIKA JE oUVAYEPHOUG OTAV N uypaacia TTECEl TTOAU
XapnAa
- va autopaTtoTroinoel To Bpadivo TTOTICH
- va kaBopioel autéuata 1o XPOvo Asitoupyiag TnG avTAiag (doon).
Oco agopd Tnv afloAdynon g dpdeuong cival gavepd 0TI O TTPOYPAUMATIONOG HE
Baon Tn cuykévipwon evépyelag atmo nAlakr akTivoBoAia diatnpei To UTTOCTPWHG TTIO
KOVTA oTnv udaTolkavoTnTa QuTOdOoXEiou, dATTAVWVTOG TTAPOMOIES (EWG Kal Aiyo
MIKPOTEPEG) TTOCOTNTEG VEPOU HE TOV XPOVIKO TTPOYPAUMOTIONS. Z& KABE TTEPITITWON
TIG NAIGAOUCTEG NUEPES TTPETTEL N TTPWTN Apdeuan va yiveralr oe didoTnua AlyoTePo
ammo 2 wpeeg ammd TNV avaTtoAr] Tou nAiou (WOTE va PNV €XOUME PEYAAN VUXTEPIVA
TITWON TNG uypaciag oTo ummdéoTpwpa Kal avriotoixn auénon 1ng EC). Akoun TIig
NAIGAOUCTEG NUEPESG CUVIOTAVTAI CUXVOTEPES APDEUTEIC MIKPOTEPOU OYKOU WOTE Va

ATTOPEUYOVTAI JEYAAES dlakupavoelg TG EC.

MeAAovTikn épguva

Evloiopépov Ba cixe va afiohoynBolv oe emimedo  TApaAywynS  Kal
QTTOTEAEOPATIKOTNTOG XPAONG VeEPOU (yio OAn Tn didpkela TNG KAAAIEPYNTIKAG
TEPIOOOU) BIAPOPESG EVOANAKTIKEG OXETIKA ME TNV XPHon aiobnTripwyv TTapAPETPWYV
OTO UTTOOTPWHA yia diaxeipion NG apdeuong. MNa mapddeiypa Ba ptropoucav va
aglohoynBouv Tautdxpova (o€ €va UTTOOTPWHA) Ol AKOAOUBEG TTPOCEY YIOEIG:

1. dlaxeipion apdeuong pe oAokApwaon NAIGKAG akTivoBoAiag povo,
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dlaxeipion apdeuong pe dedopéva atropporg HOvo (BPoxOHETPO),
dlaxeipion apdeuong pe dedOPEVA UYPATiag UTTOOTPWHATOG HOVO,
dlaxeipion dpdeuong pe ouvduaoud oAoKANPWONG NAIOKAS akTIVOBOAIAg Kai
oedouéva aTToppong,

5. dlaxeipion dpdeuong pe ouvdUAoUO OAOKANPWONG NAIOKAG aKTIVOBOAIaG Kai
0edopuéva uypaciag UTTOCTPWHATOG,

6. dlaxeipion apdeuong HeE OUVOUAOPO OAOKARPWONG NAIGKAS aKTIVOBOAIQG,

0edopuéva UypacCiag UTTOOTPWHATOG Kal ATTOPPONG.

Xpnon kai diadikaciss Babuovounons aicnrnpwv

AT-Thetaprobe

O aiobnmpag ML-2 ThetaProbe (Delta T devices, UK) eivail éva épyavo pétpnong
olaBAacipeTpiag moodTNTag (TexvoAoyiag Amplitude Domain Reflectometry (ADR))
TTOU XPNOIKOTTOIEITalI EUPEwS YIa TNV PETPNoN TNG €da@IKAG uypaciag (Kargas kai
Kerkides, 2008). O ML-2 ThetaProbe yxapakmpiletal wg agidbAoyog aicbnthipag yia
Xpnon o€ @utodoxeia MIKpoU Oykou OTTwG cuvhBwg cuufaivel oTa TTapaywyiké

Bepuoknma (Pardossi k.a., 2009).

L mm 112 60 265

Eikéva 88 MewpeTpIKA XapaKTNPIOTIKA TOU ThetaProbe

O aioBNTAPAS HETPE TNV JINAEKTPIKA OTaBEpd, ot deiyua dykou Trepimou 75cm?
(Eixéva 88, oxfuaTog KUAIVOPIKOU HE OIGUETPO 4cm kal UWog 6¢m yUpw aTrd Tnv
KEVTPIKN akida), n Ot oxéon TOU OAuatog Tou aicbnmpa (MV 1 V) kai TG
TETPAYWVIKAG piag TNG OINAEKTPIKAG XWPENTIKOTNTAG HOVTEAOTTOIEITAI €iTE PECW

TToAuwvupou 3% Babuou ite atrAig ypauuIKAG axéong (AT, 1999):
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Je = 1,07+ 6,4V —6,4V 7 + 4,7V3(R2 =0,998) ESiocwon 26 Ixéon SINAEKTPIKAG

\/E =11+ 4,44V(R2 =0,99) AYWYINOTNTAG KAl OAMATOG O€
aiodnTRpa ThetaProbe

2Upowva pe Tov kataokeuaoTh (AT, 1999) n diagopd Twv dUO PovTéAwy Oev ival
MEYAAN yia uypacieg £wg 50% v/iv. Mpéttel SPws va onuelwBei 6T cUPEWvA JE TV
opada TTou To avéTTuge (Top K.a., 1980), To TTOAUWVUUIKG PovTého 3°° BaBuoul éxel
KAl aUTO PEIWPEVN akpiBela yia uypaoies apkeTd PeyaAuTepes atrd 50%.

AKOUN oUPewva Pe ogIpd epyaciwy TTou emmiKaAeital n AT (1999) uttdpxel Jia aTTAn
YPOUUIKA oxéon METAEU TNG TETPAYWVIKAG PICag TNG BINAEKTPIKAG XwpENTIKOTNTAG Kal
TNG TTEPIEXOMUEVNG OTO UTTOOTPWHG UYPACiag:

— Eicwon 27 ATTAR oxéo
Je=a,+al Siowon A oxéon
SINAEKTPIKAG AyWwYINOTNTAG KAl

Uypacoiag UTTOOTPWHATOG O&
aioOnTApa ThetaProbe

2uvdudadovTag TIG dUo auTég eCiowaoelg n AT (1999) mrpoTeivel Eva atrAd TTPWTOKOAAO
BaBuovounong tou aioBntipa pe dUo onueia uypaciag (TeAciwg Enpd kai Tuxaia
uypacia). Zopewva pe Tnv AT (1999) n xprion Twv YeVIKWVY PovTéAwv yia mineral
organic €ddagn Pe Ta oTToia gival €€'apxng e@odiacuévo To oUoTnUa PETPnong divel
akpipela TS TEENg Tou +0,05 m® m™® (0-70°C) evwy n Pabuovéunon yia 10 KAOe
OUYKEKPIUEVO UTTOOTPWHA UTTOPE va BeATIWOEl TNV aKpiBeia €wg Kal Ta emTiTTeda Tou
+0,01 m® m™ (0-40°C). To TTAApPES £UPOC PETPNONG Tou auodnTAPa eival atmd 0,0 wg
1,0 m®m,
H BaBuovéunon agopouce dU0 EUPEWG XPNOIKMOTTIOIOU UEVA UTTOOTPWHATA:

= meTpofdéupakag Grodan Expert kai

= TePAITNG ISOCON Perloflor Hydro 1
MNa peyaAltepn aiyoupld OTnNV TTPOKEIYEVN TTEQITITWON XpPnoiyoTroinénkav 20 {euyn
TIWV UYPAGiag — OAUATOG WOTE VA EKTIUNOOUV PE PEYaAUTEPN AKPIBEIQ OI TINEG TWV
OUVTEAEOTWV O, KAl O; Kal va TTOAUWVUMIKA povteAotroinon (Kargas kai Kerkides,
2009). Akéun etreidf oTov TreETpoPRAapBaka ouxvd TTapatnPoUVTal UYPACiEG APKETA
mavw atmo 50%, dokipdoTnKav Kal AAAa EUTTEIPIKA HOVTEAT WOTE va BpeBei auTd TTOU
£XEl KAAUTEPN TTpocapuoyn oTa dedopéva. IMNa Tov TTPOCdIOPICHO TWV CUVTEAECTWV
TWV HOVTEAWV €QAPPOOTNKE YPAUUIKN KAl un YPOUMIKA avaAuon TTaAivdopdunong e

xpron tou TTakéTou Origin (Microcal Sofware Inc., Northampton, USA).
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Grodan Expert

O1 OUVTEAEOTEC O, Kal a3 UTTOAOyioTNKav icol pe 1,13925 kai 10,0011 avrioToixa (R%=
0,91 yia TNV ypopuIkr Kai R*= 0,98 yia TNV TTOAUWVUUIKA). ETTopévwg ol e€10WaoEIg
£XOUV TN HopPn:

0= (L1+4.47)-114 E¢icwon 28 Ixéosic uypaciag Kal

10 onuarog o€ aiodnTipa ThetaProbe

o L0764V —641 +477°)-114 via Grodan Expert
10

AkOun Bpédnke &TI N TTOAUWVUNIKA TTapeUPOAR 5% Babuou divel R? ioo pe 0,996 kai

£XEl KAAUTEPN TTPOCAPUOYI O€ UYPOOieg apKeTA JEYaAUTEPES TOU 50%:

6 =6,5165V° —18,256V* +19,018V° —8,7161V* +1,9106V —0,035

Eiowon 29 Ixéon 5° BaBuolu uypaciag kai oApatog ot aicdnTApa ThetaProbe yia
Grodan Expert

To onua (V) oe 6Aeg TIG €lowaelg elcdyeTal o€ V Kal To attotéAeapa (8) divetal o€ %

viv. Znv Eikdéva 89 mrapouacialovTal Ta TEIPAPATIKG dedopéva Kal ol TTapeUBOAEG.

08
2
>
e o7
@ o
0,6 /
0,5 7
0,4
)
0,3
0,2
0,1 1
0 A : : : : :
0 0,2 0,4 0,6 0,8 1 Zpa (V) 1,2
® 6 (Cuyog, %Viv) Ipappikn (8 (Cuyog, %Wviv)
— MoAuwwupikr 50u BaBuoul (B (Cuydg, %Vviv) —— MoAuwwpikh 3ou Baduou (8 (Cuyog, %Viv)

Eikéva 89 MNeipapatikd edyn TIHWV Kol TTOPEUPOAES (YPAMMIKA, TTOAUWVUMIKA 3° Kai
TTOAUWVUMIKA 5° BaBuou yia péTpnon uypaciag (8 %v/v) e ML2 ThetaProbe o€ Grodan
Expert
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ISOCON Perloflor Hydro 1

O1 ouvTEAEDTEC O, KaI a; UTTOAOYioTNKav icol pe 0,64365 kai 8,23267avtioToixa (R%=
0,93 yia TNV ypopuIkA Kai R*= 0,96 yia TNV TTOAUWVUUIKA). ETTopévwg ol e€10WaoEIg
£XOUV TN HopPn:

0 = (1,1 + 4’4V)_ 0,64 Egiocwon 30 Xxéoeig uypaoiag Kai
8,23 onuarog o€ aicdnTpa ThetaProbe

o L0764V =647 +477°)-0,64 yia Isocon Perloflor
8,23

To onpa (V) og 6Aeg TIG e€I0WOEIS el0dyeTal o€ V Kal TO atmoTéAeopa (8) divetal o€ (%
viv). Tha Tnv TTepITTTwon Tou TTEPAITN dev uTTAPXE Adyog va avalntnBei kdroio
TEPICTOTEPO TTOAUTTAOKO TTOAUWVUNO HE OKOTIO TOV UTTOAOYIOHUO TIMWV 6 TTOAU
MeyaAuTEpWY TOoUu 50% pIa Kal dev gival ouvnBIOPEVEG TETOIEG TIUEG OTO UTTOOTPWHA
auTo.

21nv Eikéva 90 mrapoucidlovTal Ta TrEipapaTikG dedopéva Kal ol TTapeBOAEG.

> 0,60
S ®
N
o 0,50 //
[ ]
[ J
®
0,40 °
0,30 —
0,20 /
0,10
0,00 T T T T T
0 0,2 0,4 0,6 0,8 Shpa (V) 1,2
® 0 (Cuyog, %viv) —— MoAuwwpikn (8 (Cuyog, %viv)) IpappiknA (8 (Quyog, %viv))

Eikéva 90 MeipapaTtikd ZeOyn TIHWV Kal TTOPEMPBOAES (YPOUMIKA Kal TTOAUWVUMIKA 3°
BaBuou yia pérpnon vypaciag (8 %v/v) pe ML2 ThetaProbe og Isocon Perloflor Hydro 1

Decagon 10HS

O aioBnmpag 10HS (Decagon devices, USA) civali éva Opyavo pETPNONG
OINAeKTPIKAG HETPNONG (TEXvoAoyiag Frequency Domain (FD) kai  €idikéTEPQ
Frequency Domain Reflectometry (FDR)) TTOU XPNOIMOTIOIEITAI €UPEWS YIO TNV

METPNON TNG TTEPIEXOUEVOU Uypaoiag oe edagn (Decagon Devices, 2009). O éykog
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HETPNONG TOU OPYAVOU Eival GPKETE PEYEAOG, TG Tégng Twv 1300 cm® (Cobos,
2008aq).

Eikéva 91 MewpeTpIKA XAPAKTNPIOTIKA Kol TrepIoXn deiyparog Tou 10HS (Cobos, 2008a)

E¢aitiag akpifwg Tou peydAou dykou TnG TTEPIOXNS OEiyuaTog O KATAOKEUAOTAG dEV
TIPOTEIVEI TOV AIOBNTAPO AUTO YIa UTTOOTPWHATA udpoTroviag i HIKpG doxeia ) yevikd
OtTou Oev uttdpyouv dlabBéaipol peydAol dykol uttooTpwupaTtog (Decagon Devices,
2009). A6 TNV GAAN 0 aiIocOnTAPAg £xel TTOAU KAAr) CUPTTEPIPOPA OE UTTOOTPWHATA
OTTOU N OpOoIoYEVEID ATTOTEAEI TTPOBANUA.
Zuupwva ue tnv Decagon (2009) kair Tov Cobos (2010) n XxpAoN Twv YEVIKWV
MOVTEAwV yia mineral organic €ddgn pe Ta otroia cival €€’apxng €QOdIOCUEVO TO
ouoTnua pétpnong (TroAuwvupa 2% Babuou) divel akpiBeia NG TGENg Tou +0,03 e
+0,03 m* m® yia €38@n kar 0,05 m* m™® yia umooTpwpata. H BaBuovéunon yia To
KABE OUYKEKPIPEVO UTTOOTPWHAG PTTOPET va BEATILWGEI TNV aKpiBEla €wg Kal TA ETTITTEdA
Tou %0,01 pe £0,02 m® m™®.
H BaBuovéunon agopouce dU0 EUPEWGS XPNOIMOTIOIOUKEVA UTTOOTPWHATA:

= meTpofaupakag Grodan Expert kai

= TePAITNG ISOCON Perloflor Hydro 1
Mpétrel va onueiwBei €dw OTI cUPPWVA PE TIG TTPOdIayPaPES Tou opydavou (Decagon
Devices, 2009) 1o £0po¢ PeTPROEWY Uypaoiag ivar amd 0-0,57 m*m?® yeyovog Trou
onuaivel 0TI OTNV TTEPITITWON TOU TTETPORAUPBAKO OTTOU Ol UYPOCieG O OUVONKEG
udpoTrovieg eivalr oe autd kal éwg kal 10-20% peyaAuTepa emmiTreda uTTApxEl Bépa

OXETIKA pe Tn duvatdTNTa XPriong Tou aicbntrpa.
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AkoAhouBwvtag TIGC 0dnyieg PaBuovounong Tou kartaokeuaoT] (Cobos, 2010)
xpnoigotroinkav 6 €Timeda vypaaciag yia v Babuovounon (Je 2 eTTavaAAWEIg yia
T0 K&Be éva atrd auTd) Kal avaAuon YPARMPIKAG Kal Un-yPaUMIKAS TTAAIVEPOUNoNG yia
TNV €KTipnon Tou povTtéAou. H avaAuon €yive pe xprion tou Trakétou Origin (Microcal
Sofware Inc., Northampton, USA). ZnueiwveTtal 0TI oTnv TrepiTrtwon Tou 10HS, atmd
ToV a108nNTApa Kataypd@ovTal OTIG €I0IKEG OUOKEUEG TOU KOTAOKEUAoTH (TT.X.
Decagon em50) raw units kai 6x1 mV. O aiobntpag o€ KABe TTEPITTTWON KTTOPEI va
ouvOEeDEi Kal hE KaTaypa@IKa AAAWY KATAOKEUAOTWY OTTOU KaTaypd@ovTal Kateubeiav
mV. H oxéon petatpotii¢ mV o€ raw units BpEOnke va eival n: ZAua o€ raw units =
1,3686 Zrua oe mV - 0,2379 (R? = 1). H oxéon autr] 10X0el pévo €dv n diéyepan Tou
aiodntpa yivel e téon 3-15V (Decagon Devices, 2009).

Grodan Expert

O1  ouvTteAeoTéG TOU YpPAMMIKOU povTéAou Bpédnkav icor pe 0,0007 kai -0,3289
avrioToixa (R?*= 0,99). MNa 10 AGyo QuTO KPIONKe OTI dev €ival TTPAKTIKA N XPAON

TToAUWVUPOoU 2% BaBuoU. ETropévwg n e€iowaon £xel Tn HoPPN:

& =0,0007RU —0,3289 Eiocwon 31 Ixéosig uypagiag Kai

onuarog o€ aicdnTApa 10HS yia
Grodan Expert

To onua gicayeTal o€ raw units Kai 1o ammotéAeopa (0) divetal ae % viv.

y = 0,0007x - 0,3289 | « VWC (cm3/cm3)

Decagon 10HS Grodan GroTop Expert )
R®=0,9922 — pappikh (VWC (cm3/cm3))

70,00%

60,00% -
.

50,00% //

40,00% /

30,00% /

20,00%

10,00% //
0,00%

400 500 600 700 800 900 1000 1100 1200 1300 1400
Sensor output (raw units)

VWC (cm3/cm3)

Eikova 92 Meipapartikd {elyn TIHWV Kal YPOMUIKA TTapeUBOAR (yia pETpnon uypaciag (0
%v/v) pe 10HS og Grodan Expert
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ISOCON Perloflor Hydro 1

O1 ouvteheoTéc (R?) yia TO yPappIKG Kal TO TTOAUWVUHIKG (2°° BaBuou) povTého

Bpébnkav icol ye 0,98 kai 0,99 avrioToIxa.

Decagon 10HS ISOCON Perloflor Hydro1  y = 0,0005x - 0,2775 v = 2E-07x? + 6E-05x - 0,0822

R? = 0,9771 R? = 0,9903
50,00%
L 2
¢ VWC (cm3/cm3)
2 40,00% + 2
= — pappikr (VWC (cm3/cm3))
*
£ o ||
3 30.00% 19 __ MoAuwwpikf (VWC
= (cm3/cm3))
> 20,00%
10,00%
0,00% ™ T T T T T T T T

400 500 600 700 800 900 1000 1100 1200 1300 1400
Sensor output (raw units)

Eikéva 93 NMeipapatikd elyn TIHWV KAl YypauuIKA TTapeUBoAn (yia pérpnon vuypagciag (0
%v/v) ue 10HS o€ Isocon Perloflor Hydro 1

O1 e€lowaoelg £xouv Tn HOPON:

0 =0,0005- RU —0,2775 E¢icwon 32 Ixéoeig uypaaiog Kai
0=2-10"7-RU*+6-10" - RU —0,0822 ofuarog o€ aiodnTripa 10HS yia

Isocon Perloflor

To onua gicayeTal o€ raw units Kai 1o ammotéAeopa (0) divetal ae % viv.

Decagon EC5

O aiobnmpag EC5 (Decagon devices, USA) cival £éva opyavo pETpnong SINAEKTPIKNG
METpNoNng (texvoloyiag Frequency Domain (FD) kai €1dikétepa Frequency Domain
Reflectometry (FDR)) TTou XpnOIUOTIOIEITAI EUPEWG YIA TNV PETPNCN TNG TTEPIEXOUEVOU
uypaoiag oe €ddgpn (Decagon Devices, 2010). Eival Tng idiag texvoAoyiag pe Tov
10HS aAAG TO MIKPOTEPO MNAKOG OKidDWV TOU TOV KAVEl 10AVIKO yia Xprjon o€
UTTOOTPWHOTA 0€ OAKOUG i} QUTODOXEIQ, TOV OTToIWV 0 OYKOG gival TTepIopIoPEVOG. O
OYKOG HETPNONG TOU OPYAVOU €ival GPKETE PeyGAog, TNG TEENS Twv 181 cm® (Cobos,
2008B) (Eikéva 94).
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Eikéva 94 O aiocBntpag EC5 kai n oxeTiki mepioxn deiyparog (Cobos, 2008B)

2Upgpwva pe Tnv Decagon (2009) n xprion Twv YEVIKWY PovTéEAwY yia mineral organic
€0A@n PE Ta oTToia €ival €¢'apxng €@odiacuévo To cuoTnua PETpnong (TToAuwvuua
2°" BaBuou) Sivel akpiBeia TNG TGENG Tou #0,03 pe 0,03 m® m™ yia €dden Kai
uttooTpwpaTta (yia EC 3-14 dS/m 6éco agopd 10 £€dagog kai 0,5-8 dS/m 600 agopd
Tov TreTpofBaupaka). H Babuovounaon yia To KABE CUYKEKPIUEVO UTTOOTPWHG UTTOPEI
va BeATIDOEN TNV akpifela éwg Kal Ta TTimeda Tou +0,01 pe 0,02 m®* m™. H avaAuon
Twv peTpnocswv eivar 0,1 VWC% vyia avopyava edden kai 0,25% VWC yia
meTpofdupaka. To eUpog péTpnong eival amé 0-100% VWC.

H Decagon (2011) TTapéxel MOVTEAQ yia PETATPOTTA TwWV evOEifewv Tou aiobnTrpag
(mV n raw units — RU, BAére 10HS) o€ uypagia uTTooTPWHATOG yia TTETPORAUBaKa
Kol TrEpAITn’™:

MeTpoBauBakag (yevikh oxéon):

0=628-10"7-RU*+137-10™ - RU — 0,183 ESiowon 33 EXETEIC UYPATIOg Kal
0=2,63-10°-mV?>-5,07-10"* -mV —0,0394 ojpatog ot algdnTipa ECS yia
meTPORApBAKA

5 Mpoooxn: O oxéoelg auTég 1IoXUOUV POVO yia €Gv T TAON TTAPOXNG PEUUOTOG OTOV

aioBnThpa givai (excitation) ion pe 2500mV
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MepAiTnG (YeVIKA oxéon):
6=-130-10"-RU*+8,81-10*-RU -0,314 E¢iocwon 34 Ixéoeig uypaoiag Kai

0=-236-10" -mV*+114-107 -mV — 0,207 ofjuatog o€ aigdnTApPa EC5 yia
TEPAITN

AKOUn €yive BaBuovouncon TTou agopoloe eIBIKA OUO eUupéwg XPNOIMOTTOIOUUEVA
UTTOOTPWHATA:

= meTpofaupakag Grodan Expert kal

= TrePAITNG ISOCON Perloflor Hydro 1
AkoAouBwvtag TIG 0dnyieg PaBuovounong Tou kartaokeuaoT) (Cobos, 2010)
xpnoigotronénkav 6 etmimeda vypaaciag yia v Babuovounon (Je 2 eTavaAAWEIg yia
10 K&Be €va ammd autd) Kal avaAuon YPAPMKIKAG KAl dN-yPAUMIKAS TTaAIvEpOunong yia
TNV EKTIKNON TOU PJOVTEAOU.
O aiobnmpag oe KABe TepiTTwon PTTopEi va ouvdebei Kal pe KaTaypa@iké GAAwv
KATOOKEUQOTWY OTTOU KaTaypd@ovTtal kateuBeiav mV. H oxéon petatpoTric mV o€
raw units BpéOnke va eival n: ZAua o€ raw units (RU) = 1,5398 ZApa oe mV + 49,042
(R? = 0,98). H axéon auth 10xUel pOvo €8V N diéyepon Tou aioBNTAPA Yyivel pe Téon 3V
(Decagon Devices, 2010).
H oTtamoTikp avaAuon €yive pe xprion tou Trakétou Origin (Microcal Sofware Inc.,
Northampton, USA).

Grodan Expert

O1  TIPOCAPUOY TOU YPOMMIKOU HOVTEAOU Kal TOU TTOAUWVUMIKOU (2% BaBuol)

HOVTEAWV ATav KaArf, ouvTieAeoTéc R?*= 0,9652 kai 0,9766 avrioToixa. O €€10WOEIG
£XOUV TN HOPYPA:

6 =0,0006RU —0,2798 Eiocwon 35 Ixéosig uypagiag Kai
0=-4. 1077 RU2 + 0,0012 -RU — 0,4826 onuarog o€ aiodnTiipa ECS yia

Grodan Expert

To onua eicayeTal o€ raw units Kai To amoTtéAeopa (0) divetal ae % viv.
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Decagon EC5 ISOCON Perloflor Hydro1 y = 0,0006x - 0,2798 y = AE-07X2 + 0,0012x - 0,4826

R? = 0,9652 R? = 0,9766

40,00%

*
30,00% /

20,00%
/VWC (cm3/cm3)
10,00%
— pappikh (VWC (cm3/cm3))
— MoAuwwpikr (VWC (cm3/cm3))
0,00% T T T T T

400 500 600 700 800 900 1000
Sensor output (raw units)

VWC (cm3/cm3)

Eikéva 95 Meipapatikd edyn TIHWV Kal YpauuIKA TTapeUBoAn (yia pérpnon vuypaciag (0
%v/v) ue EC5 o€ Grodan Expert

ISOCON Perloflor Hydro 1

O1 ouvteheoTég (R?) yia TO ypappIK® Kal TO TTOAUWVUMIKS (2% BaBuoul) povTého

BpéBnkav icol ue 0,99 kai 0,991 avrioToIXa.

Decagon EC5 Grodan Expert y = 0,0009x - 0,3344 y = 1E-07x2 + 0,0007x - 0,2641
R?=0,99 R? = 0,9914

80,00%
o

__ 70,00% /
(3]
£ 60,00% / Y
>
§ 50,00% -
S 40,00%
>
30,00% -
¢ VWC (cm3/cm3)
20,00% —
— [papuikn (VWC (cm3/cm3))
10,00% — MoAuwwpikry (VWC (cm3/cm3)) [
0,00% . . : :
700 800 900 1000 1100 1200

Sensor output (raw units)
Eikova 96 Meipapartikd {elyn TIHwV Kal YPOUUIKA TTapeUBOA (yia péTpnon uypaoiag (6
%v/v) ue 10HS o€ Isocon Perloflor Hydro 1
O1 €€loWoEIg €XOUV TN HOPPA:

0 =0,0009- RU —0,3344 ESiowon 36 Xxéoeig uypaoiag Kai
6=10"-RU? +0,0007 - RU —0,2641 onparog o€ aigbnTRpa ECS5 yia

Isocon Perloflor
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To ofjua e10ayeTal o€ raw units Kai To armoTéAeopa (8) divetal o€ % viv.

Grodan WCM-Control

To Grodan WCM-Control cival oxedlacuévo kal BaBuovopunuévo yia perprioels VWC
(% v/v), EC (dS/m) kai T (°C) yia Tn ocipd mrpoidviwy Tng Grodan. To Grodan Expert
TTOU XPNOIMOTIOINBNKE OTNV TTapouca PEAETN opileTal w¢ TUTTOG 2 (€XEl AuTd TOV

KwOIKSG) OTO 6pyavo.

Xpnon yia diaxeipion dpdsuong merpoBauBaka Grodan

2€ TTPOCWTTIKY ETTIKOIVWVIA e Tov avTITTpdowTo (Apiutolag, 2011) Tng Grodan oTtnv

EANGSa (DKG group, http://www.dkggroup.com/) peta@épbnkav ol akdAouBeg odnyieg

yla oglotroinon tou WCM yia 1n dlaxeipion dapdeuong. KatapxAv yia va
AeiToupyrijoouv  UBPOAOYIKA TA  UTTOOTPWHOTA OTTWG  AVOMEVETAl  TTPETTEL  va
gyKaTaoTabouv owoTd. H gloTtaon TTpog Toug TTapaywyous (CnueiwveTal 6T TTAvTa
OTNV €yKaTdoTOON TTAPEUPIoKETAI AvBPWTTOG TNG €TAIpEiag) gival:
1) ZwoTth TOTOBETNON  UTTOOTPWHATOG  (TO  UTTOOTPWHATA  £XOuv  €IOIKN
OlaoTpWUAETWON WOTE va KpaTtolv TTapOUOoIo TTO000TO uypaciag o€ OAo To
UWog TOUuG, YIa autd To AOY0 £Xouv EVOEIEN OXETIKA HWE TTIO TTAEUPA TTdEl TTAvw
Kal TTa KaTtw), @UTEUoN Kal eyKatdoTaon apdeuTikoU.
2) Apdeuon Pe OKOTTO TOV KOPEOHO (VA YEUIOE! e VEPO TO UTTOOTPWHA)
3) Metd amd 48 wpeg, Touég atmmoppong 600 1o duvaTdv XauNAGTEPA, TTPAKTIKA
oTn Bdaon Tou oAKou.
Oco agopd 1o WCM-Control o1 oucTAoE€Ig TTPOG TOUG TTapaywyoUs WOTE va £X0UV
BeATILWPEVO OIKOVOUIKO atToTEAECHA (augnuévn TTapaywyn, AlyoTepa AITTAC paTta) aAAd
Kal MIKPOTEPO TTEPIBAAOVTIKO QVTIKTUTTO (MIKPOTEPN KaTavAAwaon vepou) eival ol
OKOAOUBEG:
1) va peTpouv KABe nuépa i To AlyoTepo 3 Qopég avd efdoudda
2) ol PeTproeIg va yivovTal Tnv idla wpa Kal KaAUTepa TO TTpwi TTPIV aTtd TO
TTPWTO TTOTIONA OTAV AVAPEVETAI OXETIKA PEYAAN QVOUOIONOPPIa HETPAROEWV
3) va AauBdvouv TouAdxioTov 15 PeTPAOEIG / OTPEUPA O OAKOUG TToU Bewpouv
XOPAKTNPIOTIKOUG Kal  Tradvia oToug idloug (AapPdvovrag utméwn TO
MIKPOKAIWa, TNV avamTugn Twv QUTWYV KOK)
4) OAeg o1 evoeiteig 6 <20% kai >80% va pnv AauBdvovtal utéwn yia
uTToAOYIOUO péONG TIUAG Kal TUTTIKAG aTTOKAIONG OAAG O€ KABE TTEPITTTWON VO
OnuIoUpyouV UTTOWIiEG yia avouolopopia apdeuTikou (R TTPORANUa o€

OUYKEKPIUEVOUG OTANOKTEG)
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5) n TeNIKA péon TR Kal n atrékAIon xpenoigoTrolouvTal yia Tn dlaxeipion NG
apdeuong (oTn dladIKAGCIO CUMMPETEXOUV Kal O OUPBOUAOI TNG ETAIPEING),
TUTTIK& YIA TOPATA CUOTAVOUV TO KaAokaipl péon TiuA 70-75% kal TIG AAAEG
eTToxXéG 60-65% (Ta emieda uypaciag OTO UTTOOTPWHA TTPowBoUv Tnv
BAaoTIKA 1) avatTapaywyikr d1dBson TG KAAIEPYEIQG), OCO aPopd TNV TUTTIKN
ammokhion: 5% cival kaAf, 10% ammodekt, mavw a1d 10% TpdBAnua
(odolopopia apdeuTIKOU, avoUoIoPop@ia TOTTOBETNONG A AVATITUENG PUTWY,
MIKPOKAIUQ KOK).

Edv Tapouoidlovral PeYAAEG OTTOKAICEIG TIMWV AUTEG IOWG va O@EiAeTal OTO
AQVOAOUEVO XEIPIOPWO TOU UTTOCTPWHOTOG OTNV OPXN TI.X. TOMEG ATTOPPONRG TTOAU
VWwPIG o€ oxéan PE apXIKO TTOTIOUA KOPEOHOU Kal o€ AdBog Uyog T1.X. o€ 1cm aTro TN
Baon ue otoxo (TTalid cuoTtaon) Tn dnuioupyia "de¢apevig” vepou OTo UTTOOTPWHA.
AuTO gival onuavTikd AABog, KaAeital Kova "vepokpdTtnua" aAAd €XEl WG aTTOTEAECUA
MEYAAO PEPOG TOU PICIKOU GYKOU va YIVETAI TTPOG TNV TTEPIOXNS EKEIvN "0AN n pida TTdel
KATW" JE QTTOTEAECHA TNV AVOUOIOYEVEIA UYPOCIag OTO UTTOOTPWHA, TOV QUugnuEVo

Kivouvo udaTIKAG KATaTTOvNong O€ TTEPITITWON A0TOXiag TOU apdeUTIKOU KOK.

Bafuovéunon yia TrepAitn ISOCON Hydro 1 wg 1mpog uypaoia

UTTOOTPWHATOG

Me kaBopiopévo Tov TUTTO WG 2 €yive pia oecipd atmd PETPAOEIS O UTTOOTPWHA

TTEPAITN KAl O AVTIOTOIXOG UTTOAOYIOHOG TNG TTEPIEXOMEVNG Uypaadiag katT'oyko. Eyive

ypappikr (R?=0,96) kai TToAuwvupikf (R?=0,99) TTapepBoAr Kai ol EICWOEIS £XOUV TN

HopeN:

0 =0,9224-WCM (Type2) +0,0223 E€iowon 37 Exéoeic

6 =—1,1623-WCM (Type2)* +1,3456 - WCM (Type2) —0,0036 Uypaciog Kal CHPATOS
og aionTipa WCM

yia Isocon Perloflor

To onua (WCM(Type2)) eiodyetal o€ (% v/v kal To attoTéAeaua (8) divetal eTTiong o€

% vl/v.
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40,00%

y = -1,1623x? + 1,3546x - 0,0036

R? = 0,9883 /0
30,00%

20.00% . /
y = 0,9224x + 0,0223
/ R?=0,9618
10,00%

0,00% T T T T T T T
0% 5% 10% 15% 20% 25% 30% 35% 40%

WCM Grodan (% v/v, Substr. Type = 2)

VWC (% vlv, measured)

Eikéva 97 BaBpovéunon WCM-Control Grodan yia pérpnon uypaciag o€ Isocon
Perloflor Hydro 1

BaBuovounon via 1repAitn ISOCON Hydro 1 wg  1Tpog  NAEKTPIKA

AYWYILOTNTA

2Uykpibnke n aywyiudtnTa TToU peTpouae To Grodan WCM e autr) TToU PETPRAONKE
oe dIBnua atd 10 UTTOOTPWHA HE AYWYILOUETPO TO OTIOI0 E€ixe TTPONYOUNEVWG
BaBuovounBei pe uypd avaeopdg. Ta peTpoUueva uypd eixav Bepuokpaaia 20°C.
Bpébnke pia ypapuik (R?=0,91) kai pia ToAuwvupikh (R?=0,99) e€iowon (Eikéva
98). O1 e€lowaoeIg £XOUV TN HOPYPN:

EC =1,7336- EC(type2)+0,2019 ESiowon 38 Exéoeig
EC =-1,6857- EC(type2)2 +5,7448 - EC(type2) —1,9784 NAEKTPIKAG AYWYIMOTNTAG
KAl CHATOG O€ aIoOnTARpPA

WCM vyia Isocon Perloflor

To ofjua (EC(Type2)) divetal oe dSm™ kai n EC 1rou TTpokUTITE! ival £TTiong o dSm’
1
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¢ EC (Hanna) = NMoAuwwyikA (EC (Hanna)) = Mpappikn (EC (Hanna))

y = -1,6857x% + 5,7448x - 1,9784

y = 1,7336x + 0,2019

R? = 0,9946 R? = 0,9188

__ 35
E
3
2 =
w 2,5 //

2

1,5 —
1 T T T T T T
0,5 0,7 0,9 1,1 1,3 1,5 1,7 1,9

EC, Grodan WVC (dS/m)

Eikéva 98 KaptriAeg BadBuovopnong yia pérpnon EC pe Grodan WCM o€ 1repAitn
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Ke@dAaio 9 — AuTépatog eAéyXog TG Apdeuong HEoWw
METPNONG TTOPOMETPWY TOU EVAEPIOU TTEPIBAAAOVTOG
Kal Tou pPI{oCTPWMATOE O OgpMOKATIA  TTOU

EVTAoOoOVTal O€ £pya TTPACIVOU

Eicaywyn kai ioTopikny avadpopn

H xprion Beppokntiwy O0TO TTAQICIO TNG APXITEKTOVIKAG TOTTIOU PETPA \ON apKeETOUG
aiwveg (von de Muizenberg, 1980). Ta BepuokATIa atmmoTeAOUV OTOIXEIO £pywv
TPACIVOU TOOO 0¢ 10IWTIKO 600 Kal o€ dnuooio emmimedo (Lemmon, 1962, von de
Muizenberg, 1980, Clegg ka1 Watkins, 1980).

Tov 16° p.X. aiwva ol EUTToPOI Kal ol £€peuvnTEC apPXi{OUV VO HETAPEPOUV EEWTIKA
QUTA TToU Bev fTav EUKOAO va €TICACOUY Kal va avatrTuxBolv oT1o wuxpod kKAipa NG B.
Eupwtng. MNa 1n diathpnon kai 1 PEAETN Toug dnuioupynBnkav €1dikoi Botavikoi
KATTOI apyIKG otnv ITaAia kar petd otnv OAAavdia kal otnv AyyAia (av kai uttdpxouv
evdei€elc yia TNV Asitoupyia BoTavikwy KATTWV atmd Tov 14° p.x. adiwva). ZToug
TEPIOTOTEPOUG ATTO TOUG KATTOUG auToUG UTIHPXaV XWpol OTTou TTpooTatedovTay Ta
@uTA a1réd 10 KpUo. O apxitékTovag Schickhardt (von de Muizenberg, 1980), o oTroiog
EMOKEPONKE TNV ITaAia To 1599-1600, TTePIypd@el £vav KATTO PE TTOPTOKAAIEG OTNV
Qepdpa, prkoug 50m kai TTAGToug 13m TTOU TTPOCTATEUOVTAV TTPOG Boppd pE £va
WnAG ToiX0. Katd Tn OIApKEId TOU XEIMWVA O KATTOG KAAUTITOVTOV HE Mia EUAIvVN
KATOOKEUN, N OoTToia €iXe avoiyparta KAEIoyéva pe EUAIVA TTOPATTETACHATA TTPOG VOTO
Tou dvoiyav otav o Kaipdg ATav kKaAdg. Otav ékave TTOAU KpUO TO €CWTEPIKO
Bepuaivovtav pe QwTIEG aTTd KApPouvo. To 1600 o yvwoTtog yewtrévog Oliver de
Serres éypaye Tnv TPwTN €kdoaon Tou «Theatre d’Agriculture» 6tTou TTEPIYPAPEl TO
KivnTé EUAIvo uttdoTeyo Tou EkAékTopa Tou Pfalz (Lemmon, 1962). AuTto €ixe peyaAa
QavoiyhaTa, TTou avolyokAgivav kal Bepuaivoviav pe BepudoTpeg. MpooTaTteudueveg
KaAAIEpyeleg pe AaddxapTo ) WABeg Pe OKOTTO TNV TTPWIKNGTN KAPTTWY APXIoaV OTNnV
lamwvia Tnv Tepiodo Keicho (1596-1614) otnv moAn Miho (Sadao, 1986). Akéua
gival yvwoté 61 Tnv emoxn ekeivn o1 KivéCol xpnoipotroiolcav Bepualvopeva
KTiopaTa yia Tnv TTpoaTacia gutwy (Sadao, 1986).

Tov 17° aiva Ta eEWTIKG QUTA, EKTOC aTTd TO BOTAVIKO £vDIOPEPOV TTOU TTapouaialav
dpyioav va ¥pnoIJoTIolouvTal OTrd Tnv aploTokpaTtia TnG B. Eupwting Kol wg
OloKooMUNTIKA. ATTO Ta KaAPTTO@Opa TTOAU Onuo@IAn nTav Ta eotepIdoeldr). Ta

UTTOOTEYA TOU TTPONYOUUEVOU Qlwva £€dwoav Tn B€on Toug o€ KTipia, Ta O avoiyuata
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TNG vOTIag TTAeupds avtikataotddnkav atrd mTapdBupa (Lemmon, 1962). MapdBupa
ME YUOAI -Ox1 BEBala eviaio pia Kal TOTE TO PHEYOAUTEPO KOPUATI YUOAI €ixe dlaoTdoelg
0,10x0,15m- 1O oOTOi0 OTTOTEAOUVTAV OTIO QUAAA TTOU Avolyav OTTWG Ta KOIVA
Tapdbupa wWOoTe Vo  AgpieTal TO  EOWTEPIKO KAl ATAV  €QOdIOCHEVA  JE
TTapaBupdPuAAa. O1 AAAeG TpeIg TTAUPEG ATAV TOiXOI KTIOHEVOI aTTO TTETPEG ] TOURAQ
Kal N opo®A NTav adlapavig. ATTo Ta oA TOU AIOVA auToU UTTAPYXOUV ava@opEg yia
TNV UTTapén TTapOuoIwy KATAoKEUWY Ot OAn oxeddv Tnv Eupwtraikl ‘Hiteipo
(Topoyiavvng, 1996). H Bépuavon OepuoknTTiwy PE KUKAo@opia ({eoToU vepoU
EQAPUOOTNKE YIa TTPWTN Qopd oTnv AyyAia 10 1675 amd Tov Evelyn, épwg diddoon
TOU ouoTAuaToG onuelwdnke petd 1o 1730 (von de Muizenberg, 1980). Z1n MNaAAia 10
1688 oTa ualoupyeia Tou Zaiv [Koptraiv Gpxioe n TTapaywyr XutoU yuoAioU o€
TAdKeG. To KOOTOG TOU Opwg ATaV TTOAU uwnAd. H kupla péBodog¢ KATAOKEUNRG
eTiITTEOOU YUQAIOU WEXPI KAl TO PEYOAUTEPO HEPOS Tou 19%° alwva ATav auTr HE
QuUONTHPA Kal TTEPIOTPOYN HEXPI TN OoTEPEOTTOINCN Tou (Lemmon, 1962).

Tov 18° aiwva, eixe avayvwploTei TTARPWS N cUPBOAN Tou KaAoU ewTIoHOU aTNV uyIf
QVATITUEN TWV QUTWYVY Kal dpXIoe va uttoAoyieTal N ywvia kAiong Tou yuaAioU woTe va
EI0EPXETAI TTEPICOOTEPO PWG OTO XWPO OTTOU Bpickovtav Ta euTd. Ta TTapdBupa TG
voTIag TTAEUPAG peydAwoav kal GAAO Kal atrékTnoav KAion @Tavoviag va yivouv
oxedov eviaia diapavig em@Avela PEXPI TRV KOpupn TNG aTéyng. MNa 1mepIocdTEPO
QWG eppaviotnkav Tapdbupa Kal OTIGC TTAQIVEG TTAEUpEG KaBWg Kai didgavn
QMQIKAIVAG OTEYN TTPOG TO TEAOG TOU alwva, BERaia oe OAES TIG TTEPITITWOEIS O BOPEIOG
ToixoG Trapéueve KTioToG (von de Muizenberg, 1980). To peyaAUTEPO KOUMATI
etTiredou yuaAiou é@tace T1a 0,25x0,4m. Tnv €moxn ekeivn €I0AXONKE akoun atrd
Toug OAAaVEOUG N xprion TNS BepuoKouPTIVAG yia PEiwan TS YUENg KaTé Tn didpKeIa
NG vUXTOG KABWG Kal n Kataokeur OImTAoU didpavou ToIXwHaTog aTa TTapdbupa,
XPNOIMOTIoIWVTAG TO AadOXapPTO WG OeUTEPO KAAUPHa. Oco agopd To OKEAETO TOU
KTIpiou €KTOG atrd 10 EUAO, TNV TTETPA Kal TO TOURAO XpnoIKoTIoINBNKE o Cidnpog,
Ouwg TO KOOTOC TOou NATaV OKOPN ueydAo (Lemmon, 1962). To 1721 o Liger
TTapoUCiace pia BepUOKAIVN ME YUAAIVEG ETTIQAVEIEC OE OAEC TIC TTAEUPEG. AuTH ATV
évag TTpoyovog Twv BepuoknTriwy Tou 19% aiwva (Clegg kai Watkins, 1980). To 1768
o Miller oxedidlel pikpd UAIva @opnTd TTAQioIa YE AN@IKAIVEG 1 TOEWTO OXNMQ,
KaAUpuEva pe nuidiapavég Aadoxapto. Eival n mpwtn xprion UAIKOU kKaAuwng
OlaQOPETIKOU Kal EAAQPUTEPOU ATTO TO YUAAiI oThV EupwTrn.

Tov 19° aiva n PBiounxavotroinon £0waoe WONON Kal OTa BgPUOKATIIA. ZTNV
TTPOOTIABEIa yIa TTEPIOOOTEPO QWG AVOTITUXONKE TO OPQIKAIVEG BEPUOKATIO Kal
KaTaoKeudoTnKav TTOAAATTAG BepuokNnTTiwy Pe KOpPIadeg Kal udpoppoég (Lemmon,

1962). O TeAeuTaiog TOiIXOG TTOU Eixe aTTOMEIVEl -0 BOPIVOG- €dwoe TN BEon Tou o€
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GAAN pia yudAivn em@Aveia €101 TTOU TO QWG EUTTAIVE TTIA ATTO OAEG TIG TTAEUPEG. 3TN
OKETTA €MMIKPATNOE TO AUQIKAIVEG oxua. Néeg pEBOdOI KATAOKEURG UAAOTTIVAKWY
Toug ékavav @TnvéTEPOUG, TOo PEyeBog Toug éprace Ta 0,72X1,42m, evwy 10 1806
KATOOKEUAOTNKE TO TTPWTO BepUOKNTTIO PE OITTAEG TTAAKES yuaAioU. Me 1O TEAOG TOU
19° aiwva ol BepPOKNTTIOKEG KAAAIEPYEIEG €iXaV €TTEKTABEI OTN XEIUEPIVE KOANIEPYEIQ
TPOTTIKWY  QUTWYV, @OIVIKWV Kal opxIdéag kKal ATav  KOAG  €OpalwPéEVEG  OTIG
TTEPIOCOTEPEG AVATITUYHEVEG XWPESG Tou KOOWou (von de Muizenberg, 1980). Tnv
ETTOXN €KEIVN 01 TTEPICOOTEPOI BOTAVIKOI KATTOI TOU KOOUOU EiXav €YKATOOTACEIG
Bepuoknmiwv yia Tnv €kBeon TpomiKwy Qutwyv (Eikdéva 99), Ta omoia oOTIg
TTEPICCOTEPEG TTEPITITWOEIS ATTOTEAOUCQV ONUAVTIKA OTOoIXEia TTpooAig Tou KdBe
knTTou (Hix, 1996).

Eikéva 99 To ouykpotnpa Oegppoknmriwv oTto Bortaviké kAo Cluz Napoca oTn

Poupavia

H apdsuon ora Ospuoknmia Boravikwv KQTTwv

Ta BepuokATIa Twv POTAVIKWY KATIWY ATTOTEAOUV TNV TTEPICOOTEPO GUVNBIoUEVN
xpnon Bepuokntriou ato TTAaiclo peydAwyv épywv Trpdaoivou (Eikéva 100). Opiouéva
€1I0IKA XOPOKTNPIOTIKA TOUG PMETAEU Twv OTToiwV N dlaTApnaon oTov idio Xwpeo TTOAAWV
OIA@OPETIKWVY EIBWV QUTWV (aTTd TIG ONUAVTIKOTEPES DIAPOPES TNG AYPOTIKAG XPNONG
yng o€ oxéon ME Ta €pyo TIPACIVOU) Kal N dlaxeipior) Toug ammd eEeIBIKEUPEVOUG
ETTIOTAMPOVEG AUEAVOUV TO EVOIAPEPOV MEAETNG TWV PEBBBWY eAéyXOou TnG Apdeuong

TTOU £QapuolovTal o€ auTd.
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Eikéva 100 EocwTepiké Bgppokntriou BoTtavikoU kAtTou (Tallinn Botanic Garden)

AkoAouBwvTag TIG TTPOOBOUG TNG ETTIOCTAUNG TA BEPUOKATTIA TWV BOTAVIKWY KATTWV
€QapUOlouv OAeg TIG ouyxpoveg peBOdoug diaxeipiong dpdeuong. MNa va uttdpxel
OuwG caPAG OXETIKA TTANpo@opia €TMIAEXONKE n dievépyela OXETIKAG £pPEuvag HE

EPWTNMOATOAOYIO TTOU TTEPIEAGUBAVE KAEIOTEG KAI AVOIKTEG ATTAVTHOEIG.

EpwTtnuatoAdyio

270 TTAQICI0 TNG PEAETNG AVOTITUXONKE OXETIKO £PWTNUATOAOYIO TO OTTOI0 avapTABNKE
OTn OXETIKA uTtnpeoia Tng Google-Eyypaga Kal oTnv cuvéxela TTPooKARBnKav, HEow
email, va atravtrioouv ol utteuBuvol amd 352 Botavikoug KATTOUG a€ OAO TOV KOGUO.
Ta oToixeia emapng Ye Toug BoTavikoug Bpébnkav péow NG Paong dedopévwy TNG

Botanic Gardens Conservation International (http:/www.bgci.org/) kaBwg kai pe

eAeUBepn avalTnon 0edouEvwyY oTo dIAdIKTUO.

To epwTtnuaTtoAdyio €ixe TiTAO «lrrigation management in botanical garden
greenhouses» kai TrepiEAGUPBave TIG aKOAOUBEG E€PWTAOCEIG (CUUTTANPWVOVTAV
EexwpPIoTa epwTnuUATOAOYIO yia KABE TUTTO BepUOKNTTiOU TTOU UTIPXAV OE KAOE

BoTavikd KATTO):
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Botanical garden name:
Full name of the person that filled the form:
Position / Responsibilities:

email:

Do you have a greenhouse in your botanical garden?

O Yes
O No

Which is the use of the greenhouse?

0 Plant exposition
0 Nursery
O Other

Which are the substrates that you use in the greenhouse?

O Soil (all types and mixtures based on soil)
O Soilless culture substrates (all types)
O Other

How do you irrigate plants inside the greenhouse?

0 Manually using a hose
[0 Using an irrigation system (sprinklers, emitters etc)

How do you control irrigation inside the greenhouse?

O Manually
O Automatically

How do you setup irrigation schedules and manage irrigation?

Empirically, using experience and on-site observations

Using evapotranspiration calculations and adjustments based on experience and
on-site observations

Using sensor inputs (ambient air conditions, soil moisture measurements etc)
The control system adjusts irrigation automatically using sensor inputs

oo oOoO

Which kind of sensors do you use to make decisions regarding irrigation?

None

Tensiometer

Water content sensor

Leaf thermometer

Porometer

Substrate EC sensor

Soil/Substrate temperature sensor

Drainage or leaching water volume measurement device
Drainage or leaching water EC sensor

OooOoOoOoOooOon
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0O Radiation sensor (infrared thermometer, infrared camera, radiometer etc)

Other kind of sensors that you use?

Which kind of sensors does the automatic system uses in order to manage irrigation?

None, it is a time control system

Ambient climatic parameters sensors (T, RH, etc)

Solar radiation sensors

Leaf thermometers

Radiation sensors (infrared thermometers, infrared cameras, radiometers etc)
Soil/substrate water tension sensors

Soil/substrate moisture content sensors

Substrate EC sensors

Soil/Substrate temperature sensors

Drainage or leaching water volume measurement devices
Drainage or leaching water EC sensors

O0O0O0O0O0O00000

Other kind of sensors that you use?

Other things that you want to specify regarding irrigation control in botanical garden

greenhouse

ATtroteAéopata — ZulATNON - ZUPTTEPAC AT

2UyKevTpwonKkav 63 amaviroelig 0To EPWTNHATOAGYIO aTTO TTOAAEG XWPES (KUPIWGS TNG
Bopeiag kai AuTikig Eupwting kair g Boépeiag ApepikAG aAAd kair ammd Tnv
AuoTpalia, 10 lopanA, T MrreAile kai T XIAr). OAol o1 Botavikoi KATTOI TTou
atrdvinoav €ixav BEPUOKATIIO TO OTTOI0 OTIG TTEPICOOTEPEG TTEPITITWOEIS (50%),

TTPoopICOTAV VIO QUTWPIO, VW 0TO 40% yia €KBEON QUTWV.
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Xeipokivntn dpdeuon
uévo ye xprion AGoTixou
TT OTIOPATOG
30%

Autéparo ouoTnua
apdeuang kai
ETTIKOUPIKG Gpdeuan e
AGOTIXO TTOTIOPATOG
50%

Autdéuaro cuoTnua
- apdeuong

20%

Eikéva 101 Apdeuon OgppoknTriwv o€ BOTAVIKOUG KATTOUG

21NV ammoAuTn oxeddv TTAsiowneia Twv BEPPOKNTTIWY AUTWV XPNOIYOTToIEITal £6a@POg
ME OIAQPOPES TTPOCHIEEIC WG UTTOOTPWHA YIa Ta Qutd. H dpdeuon (Eikéva 101) otnv
TAEIOVOTNTA TWV OEPPOKNTTIWY aAUTWY YiveTal pe autopato ouoTnua Aapdeuong
ETTIKOUPOUMEVOU ATTO OCUNTITWHATIKEG apdeuoelg Pe AAOTIXO TroTiopatos. Movo
QuTOpaTO cUoTNUa Gpdeuong UTTAPXEl JOVO o€ BEPUOKATTIA TTOU XPNOIWOTToIoUVTal
WG PUTWPIA. € ONUAVTIKO TToo00TO Twv BepuokntTiwy (30%) n dpdeuon yivetal pévo
ME xprion AdoTtixou TroTiopyatog. Oco agopd Tn diaxeipion, oto 100% Twv
TTEPITITWOEWY TO TTPOYPANMA GPdEUCNG KATAOTPWVETAI PE BAon Tnv euTTEIpia Kal
dlopBwvetal pe Bdon TTOPATNPACEIG TNG €IKOVOG Twv QUTWV. 210 50% Twv
ouoTnuaTwy (Eikéva 102) autépatou ouoTriuatog uttdpxel duvatétnia  Poévo
XPOVIKOU TTPOYPAUMATIONOU, €vw Ta UTTOAOITTA GCUCTAMOTO  €XOUV  KATTOIOUG
alIo00NTAPES Yia Afwn TTANPOPOpIag OXETIKA YE TNV e€aTHIcOdIaTTVON /KAl TNV UdATIKA
KATAoTOON TOU €8AQPOUG. 2 OPICHEVEG TTEPITITWOEIS QUTWPIWY KATAYPAPNKAV KOl

1I01aiTEPOI AIoBNTAPES OTTWG TO TEXVNTO QUAAO (Mist-o-matic sensor).
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AioBnTApeg
T EPIBAAAOVTOG Kal
£0AQIKNG Uy paagiag
20%

Kavéva (xpovikég

T POY POUHATIOHGG)
/ 50%

AloBnTAipeg
T ePIBAAAOVTOG (NAIOKA
aKkTIVOBOAia,
Bepuokpaacia, uypacia
KOK)
20%

AloBnTApPES £30PIKAG

uypaciog _—

10%

Eikéva 102 Xprion aicdnTtipwyv yia diaxeipion tng dpdeuong oe BepoKnTIa BOTAVIKWV

KATTWV

ATé Ta TTOAAG yevikd oxOAla TTou oUAAéXBnkav Byaivel T0 cuutrépacpa o1l oTNV
TEPITTTWON  TwWV  BoTavikKWv  KATIwY, Ta Beppoknta  kal  1diaitepa 60a
XPNOILOTIOIOUVTAI YIO £KOECT QUTWYV €XOUV TO XAPOKTNPIOTIKO OTI QIAOEEVOUV TTOAAG
OIAPOPETIKA €idN QUTWV OE DIAPOPETIKA OXNUATA KAl HEYEON doxeiwv. H TEXvoAOyIKA
UTTOOTAPIEN WG TTPOG TNV Gpdeucn eival KahodexoUuevn aANG G€ KaWia TTEPITITWON
Oev PTTOpEl va avTIKATAOTACEl TTANPWG TNV EUTTEIPIKA KATAOTPWON TTPOYPAUNATWYV
apdeuong Kal TO XEIPOVAKTIKO TTOTIoHA. MoAAoi diaxelpioTéG iIoxupiCovTal OTI N xprion
QUTONOTWY cuoTNUdaTwyY Ba ATavV KATAOTPOPIKA Yia Ta QuTA. BéBaia n eikdva auth
0AANAZel oTa BEpUOKATIIA TTOU  XPNOIKOTTOIoUVTAlI WG QUTWPEIA, OTToU ouvhABwg
AeIToupyoUv autdépaTa CUCTAPOTA Kal afloTrolouvTal PETPRAOEIC aioOnThpwy YIa TN
dlaxeipion g apdeuong.

To TeNKO cuuTTépacpua civar 611 oI duokoAieg dpdeuong TTou TTAPOUCIAovTal OTa
épya mpdaivou Adyw TnG TTANBwpPAg QUTWYV Kal TG TTOAUTTAOKNG JIATAENG auTwy,
TTapoucidlovTal auToUcoIEG OTa BEPUOKATTIA BOTAVIKWY KATIWVY TTOU AgiIToupyolv yia
¢€KBeon QUTWV HE aTToTEAEoUa va gival OUOKOAN n €QAPHUOYr] AUTOUATOTTOINHUEVWVY
TEXVIKWV €AEYXOU. ZTA QUTWPIC TwV BOTAVIKWY KATIWVY TTOU TTPOCOMOIAJouV JE T

TTapaywyiké BEpPOKATTIO Ol SUVATOTNTEG AUTOMATICUWY Eival TTOAU JeYaAUTEPEG.
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KepdAaio 10 — ZuptrepdopaTa

Acikreg udarikni¢ karaoraong mou PBacifovrar os osdouéva
avakAaong akrivoBoAiag amo tnv kaAAiépyesia

Omwg avaeépinke, n mTAciowneia Twv cucTnudTwy diaxeipiong g apdeuong oTd
ouyxpova BepPOKATTIO a&loTTolEl EUUECEG PETPACEIC VIO TNV EKTIMNON TNG UDATIKAG
KATAOTOONG TWV QUTWY, a@oU av Kal UTTAPXEl Hia YEVIKEUUEVN ATTOOOX OXETIKA ME
TO TTAEOVEKTAMATA TWV APECTWY PUOIOAOYIKWY OEIKTWY 0G0 agpopd TOV XAPAKTNPITUO
TNG KATAOTAONG TWV QUTWYV KAl TOV EVTOTTIONO OXETIKWY KATATTOVACEWY —
oupTTEPINOUBavopEVNG Kal TG UBATIKAG -, N €QAPHOYA TOUG OE TTPAKTIKO ETTITTEQO
Tapapével uttd digpeuvnon (Jones, 2004, Sarlikioti, 2010 ka1 2011).

Otav n diaBeocipdtnTa vepou oTa QUTA &ev KOAUTITEI TIG AVAYKEG BIATTVORG TOUG,
EM@avieTal UBATIKA KATATTOVNON ME ATTOTEAEOMO va €TTNPEAdeTal AUECA TO GvVOIyUa
TWV OTOMATIWV Kal £V ouvexeia n Bepuokpacia Twv UAAwY (Katsoulas k.a., 2006) kai
0 pububég YwtoouvBeong (Sarlikioti k.a., 2010). E€aitiag autwy, emmnpedlovTtal Wia
oglpd atmmd Tapdyovteg OTTWG N avakAacon Tou nAiakoU @wTdog (Knipling, 1970), n
EKTTOUTTA  aKTIVOPBOAIAG XAWPOPUAANG (9BopIouds XAwpo@UAANG) (Norikane kai
Kurata, 2001) kal n peradoon Bepuikig akTivoBoAiag (Jones kai Schofield, 2008).
270 TTAQioIo auTd, TTponyoupevn épeuva €xel KaTadeigel 0TI N udATIKA KATAOTACH TOU
QUTOU MTTOPEl va avixveubBei PETPWVTAG TNV OKTIVOBOAIQ o€ JAKN KUPOTOG OTnv
mepIoxn Tou uttépuBpou (Jackson k.a., 1986, Penlelas k.a., 1997, Ceccato k.a.,
2001, Jones kai Schofield, 2008). O d¢eiktng Bepuikng katamovnong (CWSI) 1Tou
ouvdéel TNV TTapatnEouUevn -déCw WETPAOEWV TnG uTTEPUBPNG akTivoBoAiag-
Bepuokpacia em@AveEIag HPE PETPNUEVA 1 UTTOAOyIoHEVA Opia  BepUOKPATIWY
(eA&xI0TO KaI PEYIOTO) ATTOTEAEI TO TTIO TTETUXNMEVO EPYAAEio TToU €XEl TTPOKUWEI OTTO
TNV TTpooTrdbeia auTr (Jones kal Schofield, 2008). ApKeTEC TTPOCTTABEIEG £XOUV YiVEl
woTe va avattuxBei oxéon peTaglu udaTmikAG KaTATOvVNoNng Kal avakAaong oTnv
TTEPIOX TOU OpaToU KAl TOU KOVTIVOU UTTEPUBPOU Kal €vag PEYAAOG apIBUOG atrd
QuUTEG agopoucav KaAAIEpyeleg evTOg Beppokntiou (Pendelas k.a., 1993, Kacira k.a.,
2005, Granta k.a., 2006, Graeff kai Claupein, 2007, Zalaluk kai Sri Ranjan, 2008,
Sarlikioti k.a., 2010). Emeidr) n nAiokA akTivoBoAia petaBAaAAETal e TO XPOVO Kal TIG
OTHOOQAIPIKEG OUVOAKEG, N XPron £vOg JOVO PMAKOUG KUMATOG MTTOPET va aglotroindei
MOVO YIO TOV EVTOTTIONO QOCUATIKWY TTEPIOXWYV TTOU TTAPOUCIAlouV eVOIQQEPOV VIO
TEPAITEPW OIEPEUVNON KAl OXI VIO VA XOPAKTNEICEI PE ETTAVAANWILNOTNTA Mia QUTIKN

em@adveia (Hatfield k.a., 1985). To mpoPANpa autd WTTOpEi va EETTEPAOTEI PE TO
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OUVOUOOUO BEDBOUEVWV ATTO TTEPICOOTEPEG TTEPIOXEG TOU PATHATOG, OXNMATICOVTAG E
TOV TPOTTO aUTO @UTIKOUG deikTeg (Thenkabail k.a., 2000). O1 O KOIVEG HOPPEG
TETOIWV OEIKTWV gival Ol ATTAOI QUTIKOI BEIKTEG TTOU TTPOKUTITOUV aTTé TN dIdipecn TNG
avakAaong o€ U0 TTEPIOXEG TOU PACHATOG KAl Ol QUTIKOI OEIKTEG KAVOVIKOTTOINUEVWY
dlagopwyv TOU uTToAoyifovtal Siaipwvtag TR dlagopd TnG avdakhaong oe dUo
TTEPIOYEG TOU QACHATOG PE TO ABpolcpa TNG avakAaong oTig idieg TTeploxEg (Zakaluk
kal Sri Ranjan, 2008). O1 Penilelas k.a. (1993) Bprkav 61 o Water Band Index
(R970/R902) (n TiUAR avTIOTOIXEI OTO PIKOG KUPATOG TTOU aPOopd N JETPNON) KTTOPET va
gival xprnoigog wg deiktng TG udaTikAG KaTdoTaong. Zupgwva pe Tov Nantt (2008) n
udaTIKA KATATTOVNON €ival YEVIKA ouvdePéVn PE augnan TNG avakAaong oTnVv TTEPIOXT
Twv 560-710nm Kal peiwon yia PAKn KOpatog peyaAuTepa amd 760nm. Or Pendelas
K.a. (1994) katéAn&av oto cupttépacpua 611 0 Normalised Difference Vegetation Index
(NDVI = (R850 — R680) / (R850 + R680)) peiovetal kabBwg au&dvetal n udaTikn
karamrovnon. O Physiological Reflectance Index (PRI = (R550-R530) /
(R550+R530)) £xel atmodeixdei euaiobntog otnv udatikA katarrévnon (Pendelas k.a.,
1994, Suarez K.a., 2009, Sarlikioti k.a., 2010).

Ta atmoteAdéoparta TToU agopolv TNV evoTnTa auth TTPoRABav atd HETPROEIG TToU
éylvav oTo TTAaiglo OUo TrelpaudTwWy TTOU TTPAYMATOTTOINBnKav Ta KAAoKaipia Tou
2008, Tou 2009 (ue ZépuTepa, Gerbera jamesonii cv. Balance®, De Kwakel B.V.) kai
Tou 2010 (ue poka, Eruca sativa Mill. Rocket Commun 2%, FytroSeeds S.A.) oTo
yudAivo Beppokimmo Tou TuripaTtog AvBokouiag — ApxiTektovikrg Totriou Tou T.E.IL
Hreipou oToug KwoTakiolg Aptag. H kaMiépyeia {éputepag (2,60 @utd m™?) éyive
ME avoIKTO UdPOTIOVIKO oUCTNHAO € YAAOTPEG TWV 4 L pe uTTOCTPpWHA EAAPPOTIETPAG
oe mdaykou¢ Uwoug 0,85m, evy n kaAMiépyeia pokag (39,4 @utd m?) pe omAA
apdeuon og YAAoTpeS TwV 4 L pe appottnAWdEg £€0a@og oTo eTTITTEd0 TOU dATTESOU.
Mia oceipd amd TTapaPETPOUS TOU VAEPIOU TTEPIBAAAOVTOG, TOU UTTOCTPWHATOS KOl
NG KaAAhiépyelag  (Beppokpacia, uypacia, nAlakr)  akTivoBoAia,  uypacia
UTTOOTPWHMATOG,  €€aTUIcOdIOTTVON]  KOK)  KaTtaypdgovtav.  Akoun  yivovrav
KATAOTPOQIKEG METPAOEIC VIO TO OUVTEAEOTH QUAAIKNG emmQavelag.  TEANOG yia
OUYKEKPIYEVEG NuéEpeg ammd 10:00 éwg 18:00 k&Be nuépa, yivovrav ava 15min
METPACEIC TNG avakAaong atrd Tnv KOPN TG KaAAIEpyelag ME xprion ¢opntou
TToAUQaopaTikoU padidpetpou (MSR87, CropScan Inc., Rochester, USA). Oi
METPNOEIS apopoloav 8 OTEVEG QPACHATIKEG TTEPIOXEG YUPW ATTO TA WK KUPATOG
460, 510, 560, 610, 660, 710, 760 kai 810nm. To padIOUETPO ATAV EYKATECTNMEVO OF
Uywog 1,5 kar 1m Tmavw atmmod TNV KON yia TNV ZEPUTTEPQ Kal TN POKA avTioToixXa (Ol
QVTIOTOIXEG ETTIPAVEIEG DEIYUATOG, OUUPWVA PE TA OTOIXEID TOU KATAOKEUAOTH ATAV

0,44 m? kai 0,20 m?). MNa TNV peiwon Twv BopUPwv (TT.X. OKIEC TTEPIBAANOVTOC)
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XPNOIYOTTOINBNKE €I0IKA TEXVIKA (ETTIPAVEIR AVAPOPAG) KATA TIG HETPAOEIG AVAKAQCNG.
O1 yetpriocig yivovrav mavw atmd cuptray QUAAIKA eTIQAveIa Kal KATA Ty TTEPI0d0
QUTA N KoupTiva Tou BepuoknTTiou ATaV padepévn. AkOun TIG idleg NUEPES yivovTav
ava dIACTANATA PETPHOEIG CTOMATIKAG AyWYILOTNTAG HWE XPrOTN TTOPOUETPOU.

Me okomrd Tn Ouykévipwon Oedopévwy yia TNV agloAdynon TG ouvdeong

QPACHATIKWY QUTIKWV OEIKTWVY KAl UBATIKAG KATAOTAONG £QAPUOOTNKAV Wia ogipd atro

METOXEIPIOEIG. 2ZTO TTEipapa TNG CEPUTTEPAG UTTHPXE Mia pakpd Trepiodog (2008) étrou

epapudloviav  dUo OIAQOPETIKEG ouxvoTNTEG Apdeuong (Gpdeucn OTavV  TO

OAOKApWHA TNG NAIAKAG OKTIVOBOAIGG 0TO £§WTEPIKOG TOU BepuoknTTiou yivovtay ico

pe 1650 kdm™ A 3300 kJm™, pe idia ouVOAIK] TTOGOTNTA VEPOU OE SIAGTNUA NUEPAC).

To kahokaipi Tou 2009, e@apudéoTnkav oTnv KAAEpyEId TNG CEPPTTEPAS VIA

OPIoUEVEG DIAKPITEG NUEPEG TPEIG WETaxEIpioelg apdeuong (ETTOPKWS apdeuduevn:

100%ET, (61TTwg utrohoyifoviav amd Ta OedOPEVA TOU AUGCIUETPOU), MEPIKWG

apdeudpevn: (50% A 33%ET.) kal udaTikd kaTtatrovouuevn: 0%ET,). ZTo Treipaua g

pokag (kahokaipl 2010) epapudoTnKav TPEIG BIAPOPETIKEG PETAXEIpIoEIS Gpdeuand:

33%, 66% kal 100% Tng ET. (6mwg utroAoyifoviav amd T1a Oedopéva TOU

Auaipetpou), emmi 15 nuépeg katd Tn didpkeia NG péong tepiddou (mid-season) NG

KaAAiépyelag. e KABe TrepimTwon Xpnoipotoinenkay 3 emavoAqyels amo Kabe

METaXEIpION yIa TNV CUYKPION MECWYV TIMWYV TTOU €yive PEow eAEyXwy t-student test o€

eTTiTTEdO  onuavTikoTNTag 95% pe xpron Tou PlotliT (Scientific Programming

Enterprises, USA).

270 TTAQioI0 TNG €peuvag, HeAeTABNKav o1 akdAouBol QUTIKOI OEIKTEG:

- SB — amAd pnAkn kopatog (avdkAaon ot kdBe éva atmmd Ta OIOQOPETIKA MAKN
KUMATOG TOU TTOAUQOGCHATIKOU padIOPETPOU,

- SR — ouTtikoi &¢ikteg amAwv Adywv (6Aol o1 diaBéoipyol ouvduaopoi amd Ta
OlaBéoipa uAKN KUPATOG),

- Mia oeipd a1rd QUTIKOUG OEIKTEG KAVOVIKOTTOINKEVWY Blagopwy, PE Eupacn (Baon
TWV OXETIKWV BIBAIOYPAPIKWY AVAPOPWY KABWG KAl TWV TTPWTWYV ATTOTEAEOUATWY
ato Tnv agioAdynon Twv SB kal SR) oToug akéAouboug:

o SPRI = (R560 - R510)/(R560 + R510) (&¢ciktng Trapduoiog pe Tov PRI-

Physiological Reflectance Index, o PRI xpnoigotroiei Tnv avakAaon ota 530 Kai

550 nm, aAAd autd Ta pAkn KUPaTtog dev ATav dlaBégiya oTo Opyavo Trou

XPNOIMOTIOINBNKE Kal €101 ETMAEXONKAV Ta KOVTIVOTEPA SIABECIYA PKN KUPATOG,

o sNDVI1 = (R810 — R710)/(R810 + R710), sNDVI2 = (R810 — R560)/(R810 +
R560) kai sSNDVI3 = (R810 — R660)/(R810 + R660).

To tumkd @dopa avakAaong amd pia kaAAiEpyeia (Knipling, 1970), mapouciddel

OXETIKA XaunAég TIEG atrd Ta 450 €wg Ta 650nm -pe pia €Eapon oTnv TTEPIOXH TOU
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TPACIVOU- KAl uwnAOTEPEG TIHEG aTTO Ta 650nm £wg TNV apxr TOU KOvTIVOU
utmépuBpou. ZTnv Eikéva 49 TrapoucialovTtal Ta @Aaopata avadkhaong QUAANIKAG
em@aveiag Céputrepag utrd didgopeg udaTikég uetaxelpioels (100%ET., 50%ET. kal
0%ET,) 10 peonuépl piag nAIGAoUoTNG KOAOKAIPIVIG NUEPAS. H oTATIOTIKA avaAuon
emBefaiwoe pia 1oxupny BeTIKA ouvdlakUpavon 600 a@opd TNV METAROAR Twv
KAUTTUAWY. To @dopa Tng umd katamévnon petaxeipions (0%ET:) dlagépel
ongavtikd ammd autd Twv apdeudpevwy  (50%ET. kai 100%ET.). Mapduoia
atroTEAEOPATA TTPOEKUWAY KAl aTTd TNV KAAAIEPYEIA POKAG.

270 TTAQiCIO TNG TTPWTNG TTEPIODdOU TOU TTEIPAPATOS WE CEPUTTEPA £YIVE Wi ApXIKA
TTPoOoTTdBeIa agloAdynonG eTTIAEYHEVWY QACHATIKWY BEIKTWYV avAKAAoNG Kal TEAIKA N
KaAUTEPN atTdKpIon TTapatnendnke yia 1o deiktn SPRI, o otroiog TTapouadiade TTOAU
KA} CUOXETION WE TNV OTOUATIKI QYWYINOTNTA TNG QUAAIKAG ETTIQAVEIQG.

Katd 1n Ocutepn Trepiodo MeTPioewv oTnV CEPUTTEPA, OOBNKE €uQ@acn OTnv
agloAdynon oUVOETWY QAOPATIKWY OEIKTWYV Kal Bpédnke 611 0 SPRI kail o1 SNDVI1 kai
SNDVI3 cixav HIKPOTEPES TIMEG VIO UETPAOEIS TTAvw aTTO €TTIPAVEIEG UTTO UDATIKA
KATaTrévnon, amoTéAECHa TToU PBPICKOTAV O€ CUH@WVIa Kal PE AAAOUG epeuvnTEéG
(Pendelas k.a., 1994). lNa Toug O€iKTEG AUTOUG, OI TIMEG METALU TNG METAXEipIong
0%ET, kai Twv apdeuduevwy petaxelpioewv (50%ET. kai 100%ET.) &iépepav
onuavTikd. Ao Tnv AAAn TTAeupd vyia TIG peTaxelpioeig 50%ET. kar 100%ET. dev
TTapoucidloviav onuavtikég Olagopés. Me Bdon Ta idla Teipapatika dedouéva
BpEONKe aKOUN TTWS UTTAPXE KOAR YPapUIKA ouoxéTion (R? petagu 0,7 kai 0,8) yia Tig
apdeudpueveg petaxeipioels (50%ET. kal 100%ET,) petagu Tou 6 Kal TNG avakAaong
ota 510, 560 ka1 610 nm, Twv amAwyv Adywv R560/R660 kai R560/R610, Tou sPRI
kal Tou sNDVI3. O CWSI (uttoAoyioTnke oUUQWVA PE TA TTPOTEIVOPEVA ATTO TOUG
Jackson k.a. (1981), 0: ox1 udarTikr] katatrévnon; 1: PEyIoTn UudaTIKA KaTtatrévnaon)
TTapouasiaoe KaAf ypapuikr oucxétion (R? petafu 0,7 kai 0,8) pe Tnv avdkAaon oTa
510 nm, 10 Adyo R710/R460 ka1 1o &¢iktn ((R710- R460)/( R710+ R460)) 1600 OTIg
apdeudueveg 600 Kal 0T PETaxeipion uttd udaTikh katatrévnon (0%ET.).

270 Treipapa pe poka BpéBnke 6T oI ouvBeTOI UTTO afloAdynon deikteg sSPRI, SNDVI 1
Kal 2 Trapouaidlouv pegiwon yupw atrd To Jeonuépl, otav n {itnon yia vepo yivetal
TEPIOTOTEPO £VTOVN, AGAAG OTATIOTIKA ONUAVTIKEG DIAPOPES UTTHPXAV POVO METAEU
Twv peTaxelpioewv 100%ET, kar 33%ET, kai 66%ET, kai 33%ET. (Eikéva 60).
AKOPN TTapatneiRdnke pia tdon peiwong yia OAoug Toug OUVOETOUG OEIKTEG TTOU
aglohoynOnkav 600 oI nuépeg UTTO KOBEOTWG €AAEINPOTIKAG Apdeuong (yia TIG
peTaxelpioelg 66%ET,: kal 33%ET.) TTepvouv kal n 6 TEPTEl oTAdIOKA O€ XapnAoTEPQ
emimeda (Eikéva 60). AvaAuon ypauuikig TTOAIVOPOUNONG €OEICE AVEKTEG OXEOEIG
pETall Tou 6 kal TN avakAaong ota 710 nm (R*=0,73, 0,76 kai 0,74 yia TIC
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peTaxelpioelg 100%ET,, 66%ET, kai 33%ET,. avtioToixa) kal Jetagu 6 kar SNDVI2 yia
v petaxeipion 33%ET. (R?=0,68). Akdun, N avGAUGH YPAUMIKAS TTAAIVEPAUNoNS
€de1Ce pia aTTOSEKTA YPAUUIKA oxéon (R? = 0,74) petalu sPRI kai CWSI (Eikéva 62).
Qaivetalr 6T 600 n udATIKA KaTaTrévnon aufavetal, o sSPRI eAartwvetal. Auté 10
elpnua PBPIioKETAI 0 CUPQWVIO PE Ta cupTrepdopaTta Twy Sarlikioti k.a. (2010), ol
oTroiol £€deigav 0TI 0 PRI, gival avTioTpd@we avdAoyog pe TNV augnon Tng OTOUATIKAG
AywyIuoTNTAG.

Ta amoteAéopaTta €0€1Gav OTI UTTAPXElI Ooxéon METALU OIaBeCINOTNTAG vEPOU KAl
UBATIKAG KATACTAONG KAl QACHATIKWY OEIKTWY AVAKAAONG OTNV TTEPIOXH TOU OpaTOU
Kal yia TIG U0 KaAAIEpyeleg TTOU PeAeTABNKav. H UTTapgn onuavTikwy dia@opwy Jovo
METOEU apPdEUSPEVWV KAl IOXUPA KATATTOVOUUEVWY QUTWYVY OONYEI OTO CUUTTEPACHA
0TI N avdkAacn oTo opaTtd TTIBAVATATA UTTOPEI va XPNOIYOTTOINBEI yIa TOV EVTOTTIONO
UdATIKAG KaTATTOvNong povo otav autr] kabBioTatal évrovn. MNMapduoleg ammoYeIg EXouv
ek@paoTei kal amd Toug Hunt kai Rock (1989), Pendelas k.a. (1993) kai Inoue kai
Penielas (2006). ®uTikoi d€ikTeG KavovikoTToINuévwy diagopwv TUTTou PRI Kai NDVI
BpéBnke va TTOPOUCIAJOUV O€ OPICHEVEG TTEPITITWOEIG KOAA OUOXETION ME TO
TTEPIEXOPEVO TOU UTTOOTPWHOTOS O€ vEPO 1 ME avayvwpIopévoug OeikTeg udATIKAG
KaTtdoTaong OTTwG n oTouaTikn aywyiuétnta kai o CWSI. Ztnv kaAAiépyeia pokag
BpéBnke koA ypauuikh cuoxéTion petagu sPRI kai CWSI. Ze kdBe TrepimTwon dpwe,
n Xpron Miag TéTolag oxéong yia Tov EVIOTTIONO UBATIKAG KATaTTdvNoNng JE OTOXO TOV
auTtopaTo €AeyX0 TNG dpdeuong uéoa oe BeppokATTa dnuioupyel TTPoBAnuaTiIoud
Kabwg n eioepxopevn nAiak akTivoBoAia emrnpeddlel 1éco Tov PRI (Sarlikioti k.a.,
2010) 6c0 kal Tov CWSI (Katsoulas, 2006).

H a&iotroinon TTOAUQACUATIKWY QUTIKWY OEIKTWYV OTTOTEAEI £€va UTTOOXOUEVO TTEDIO
épeuvag KaBwg Ba ptTopolce va odnyroel G AUECEG KAl QVTITTPOCWTTEUTIKEG
MEBOBOUG yIa TNV €KTiUNON TNG UBATIKAG KATACTAONG BEPUOKNTTIOKWY KAAAIEPYEIWV.
Ortav éva TUTTIKG ouoTnua autopatou eAéyxou dpdeuang xpnolhoTTolei wg eicodo To
XPOVIKO OAOKARpWHG TNG NAIOKAG akTIVOBOAIGG TTOU PETPIETAI YE €va TTUPOVOUETPO
TOTTOBETNUEVO EKTOG TOU BeppoknTTiou, dev Aaufdvel uttéwn Tou TNV KATaoTaon Tng
kKaAAiépyelag. MBavoTaTa, oto péANOV va TTpokUwel éva oUCTNUG TTOU va PTTOPEI va
BaoioTei oe pia Tapdéuola apxr Asitoupyiag, aAAd va eKTINA TIC TIPAYUATIKEG AVAYKEG
NG KAANIEPYEIOG OAOKANPWVOVTOG TNV avAKAWUEVN OKTIVOBOAia avTi yia Tnv

TTPOCTTITITOUCQ.
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Auvarérnra xpniong OcIKTwv  BepuiknS  Kar  udATIKAGS
karamovnons kKaAdigpysiwv  yia tn  dlaxeipion  Tou
MIKPOKAiuAaro¢ oro Ospluoknmio

2TNV MO €MTUXNUEVN TOUG £EK@pacn ol OeiKTEG BEPUIKAG Kal UdATIKNAG KATATTOVNONG
TWV KAAIEPYEIWY —TTou AapBdvouv uttown TO0 ouvdudaoud Twv ouvelnkwv Tou
TEPIBAANOVTOG aAAG Kal TN QUOIOAOYIKA KATAOTOoON TWV QUTWV- Ba ptropolcav va
XPNOIJoTIoINBoUV yIa Tn YevIKOTEPN SIaXEipIon PNXaviopwy (OTTwg Ta avoiyuaTa
QEPICUOU A N KoupTiva OKiaong) Kal CuoKeuwv (OTTwg Ta agpdBeppa 1 n
udpPOVEPWON) HE OKOTTO TOV £AEYXO TOU KAIMATOG evTOG Tou Beppokntriou. Mia ogipd
amd  TPOCTTIABeIEG  XpPNonNg E€KPPAcewv TnG  UdATIKAG KatdoTaong  €XOouv
XpnoigotroinBei éwg ONPEPa PE OKOTTO TN OUVOAIKA dlaxeipion Tou MIKPOKAIMATOG
eVTOG TOU BeppoknTTiou, evOEIKTIKA ava@épetal n douAeld Twyv Stanghellini kal Van
Meurs (1992) tmou peAétnoav Tn duvatoTnTa eAEyxou BEpPUOKPOCIag Kal uypaciog
EVTIOG TOU BeppoknTTiou PEOW OPICHOU OnuEiwv puUBJIoNG €§aTUIOOdIOTIVOAG OF
KaAAiépyela Topdrag. O Baille (1992) e¢étaoe kal auTtdg TIG duvaToOTNTEG AIOTTOINONG
NG Kataypa®ng Tng uddaTtikAg KatdoTaong Tng KAaAAEpyelag 600 agopd  TIG
YEVIKOTEPEG ATTOPACEIG dlaxeipiong Tou KAIMOTOG €viOg Tou BepuoknTtriou. O Baker
(1995) mapouciace TIG TEXVIKEG OUOKOAIEG TTOU Trapoucidfovtal 600 agopd Tnv
TIPOKTIKI] €EQAPUOYN TwWV METPAOEWV BepUIKAG Kal udaTIKAG KaTtdoTaong Tng
KaAAIEpyEIaG HE OKOTTO TO OUVOAIKO £€AEyXO TOU KAIMOTOG OTO €CWTEPIKO TOU
BepuoknTriou. EktevéoTepn cival n oxeTik avaokotnon Twv Ehret k.a. (2001 ol
OTTOi0I KaTaArjyouv 01O OTI TIBAVOTATA N METPNON TNG CUVOAIKAG wTOOUVBECNG TOU
QuUTOU €Xel TNV KoAUTEPN OUuVAMIK METAEU Twv KATAYPAQPWY  QUGCIOAOYIKWY
TTAPAMETPWY PE OKOTTO TOV APECO EAEYXO TOU KAIMATOG Twv BepPOKNTTiWY. 2TO0 ApBpo
avaokotTnong Twv Kacira k.a. (2005) Tovietal n aia TG KATaypa@As Twv dUVOHIKWY
OTTOKPICEWV TWV QUTWYV Kal Tng aglommoinong autwyv OTo TIAQICIO  POVTEAWY
dlaxeipiong Tou kKAipatog ota Bepuoknma. Or Blasco k.a. (2007) avémTuéav kai
aflohoynoav cucoTApaTa e€Aéyxou Tou KAigatog (Beppokpacia kal uypacia) oTo
EOWTEPIKO TOU BepuoknTriou Baciopéva e yeVETIKOUG aAyopiBuoug TTou Baacifovral
OoTNV KatavaAwaon evépyelag Kal vepoU. Ze KABE TTEPITITWON OPWG N TTPAKTIKA XPAoN

TETOIWV TTPOCEYYICEWY OEV QaiveTAl va gival APEDN.
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AdloAoynon aiobnripwv  udATIKAC  KATAOTAONG  TOU
UTTOOTPWMATOC O UOPOTTOVIKES OsplIOKNTTIAKES KAAAIEPYEIES

Eival yevikd TTapadektd OTI N Xprion TTapaPETPWY TTOU OXETICOVTAl JE TO UTTOOTPWHA
(Baoik OUVIOTWOO TOU OUVEXOUG ATHOOC®AIPA — QUTO - UTTOOTPWHA) OTTOTEAEI ia
agIoTTIoTn AUon OXETIKA pe Tn dlaxeipion NG dpdeuong (Schroeder, 2002; Lieth kai
Oki, 2007; Munoz-Carpena, 2009; Pardossi k.a., 2009). 210 TTAQiolo auTtd éva TUAUA
TNG £peuvag agopouce Tnv Trapouciaon aiodBnTApwv MPETPNONG TTAPAUETPWV
UTTOOTPWHOTOG  (KUPIWG  uypaciag) Kkal Tnv €@apuoyl aiodntipwv pETPNONG
O1aB€01uNG uypaciag Kal NAEKTPIKAG ayWYINOTNTAG OTO UTTOOTPWHA O€ UDPOTTOVIKEG
BepUOKNTTIOKEG KAANIEPYEIEG KAl KUPIWG 0Tn duvaTtdtnTa ouvOudaouoU TOUG PE TOUG
TTOI0  KOIVOUG TPOTTOUG  dlaxeipiong TG  dapdeuong O€  QUTEG: TO  XPOVIKO
TIPOYPAPHATIONG Kal TOV €AEyX0 MEOW OUOCCWPEEUCNG TTPOCTTITITOUCAG EVEPYEIAG
nAlokng akTivoBoAiag (Li k.a., 2001, Lizarraga k.a., 2003, Lee, 2010).

AvaAUBnke n ouptepIPOopd TOU vepoU OTA UTTOOTPWHATA UdpOTTOVIaG  Kal
TTapoucidoTnkav ol dlaBéoiyol OxeTIKOi aiobnmpeg kal agloAoyndnke n xprion
TUTTIKWV  a1oBntipwy PETpnong uypaciag kai EC og TrpayuaTtiké OuvBnkeg
KaAAiépyelag. Or petprioeig Eyivav Tnv dvoign tou 2011 kai agopoucav USPOTTOVIKN
KaAAiépyela Topdrag (Lycopersicon esculentum, var. Belladonna, o€ utrooTpwuara:
mepAitn ISOCON  Perloflor Hydro 1 kai TretpopduPBaka Grodan Expert) o€
Bepuoknmo Tou [MavemoTtnuiou Oeccoaliag oto BeAeotivo. O1 aiobnmipeg TTou
xpnoiyotroiBnkav Atav ol Delta - ThetaProbe, Decagon Devices - EC5, Decagon
Devices - 10HS «kai  Grodan WCM-Control. Z10 TAgicio Tng agioAdynong
Kataypdenke Kai n nAIOKA OKTIVOBOAIQ OTO €EWTEPIKO KOl TO ECWTEPIKO TOU
BepuoKNTTIOU EVW £QAPPOCTNKAV TPEIG TTPOCEYYIOEIG Gpdeucng (EUTTEIPIKOG XPOVIKOG
TTPOYPANHATIONOG, UTTOAOYIGHEVOG XPOVIKOS TTPOYPAUUATIONOG Kal dpdeuon pe Baon
TN CUYKEVTPWON EVEPYEIAG NAIAKNS akTIVOROAIAC).

To Bacikd cuutTépagua fnTav o1l To JeyaAUuTeEPO TTPORANUA GGO aPopPd TNV EQAPHOYT
aiotnTpwy PETPNONG Uuypaciag OTO UTOCTPWHA E€ival n  METARANTOTNTA TWV
METPIOEWV N oTroia eEapTdTal atrd T Béon PETpnong evidg Tou BepuoknTTiou, aTTd TN
Béon péTpnong oto utréoTpwia (TTdvw, TTAAI KOK) 600 Kal atrd Tov OyKO OtiyuaTog
METPNONG Tou KABe aioBntrpa. MBavéTata dev eival ol aloBnTPES TO PeEYAAUTEPO
TPOPANMO (eGv Kol Oiyoupa WPTTOpoUV va yivouv BeATiwoelg 600 agopd Ta
KOTAOKEUQOTIKA TOUG XOPOKTNPIOTIKA), AAAG pia o€ipd atrd GAAEG AITiEG TTOU PTTOPEI
va gival utrelBuveg (opolopopia apdeuTikKOU CUOTHPOTOG, TTPOYPAUUA KOK) IO TIG

QTTOKAIOEIG TTOU TTapATNPOUVTAL.
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Aokipgég TTOU  agopouoav Tov ouvduaoud OCuoTApaTog dGpdeucng HE  XpPHon
oAokApwong €CwTePIKAG NAIAKAG OKTIVOBOAIAS yia Tov KABopIoPo TG ouyxvoTnTog
apdeuong kal alodBNTAPa £daPIKNG uypaciag yia kaBopioud Tng dOongG &pdeucng Kal
NG MBOaVAG VUXTEPIVAG dpdeuong ATAV ETTITUXNHEVEG.

Ta cuptrepdoparta TTou Byaivouv OXETIKA HE TOUG aioBNTAPES eival Ta akdAouda:

- N aKpIBAG THPNON TWV TTPOdIAYPAPUWYV EYKATACTAONG £ival ATTOAUTWG aTTAPAITATN
WOoTE va AsiItoupyroel CUPPWVA UE TOV OVOUEVOUEVO TPOTTO TO UTTOCTPWHA,

- n €101k} BaBuovounon PEIVEL 0 KATTOIO BaBud TNV SIaKUUAvVon TwWV NETPATEWY,

- n eykatdotaon TOu opydvou yia TN AQWn MHETPACEwv (MEiwon ouuTtieong
UTTOOTPWHATOG TTou Ba eEao@aAilel TIG MIKPOTEPEG duvaTEG OIOKUNAVOEIS OTO
BaBog uETpnong), aAAG Kal n €TTIAOY XOPAKTNPIOTIKWY BE0EWV AAYNG HETPAROEWV
Traidel TTOAU peydAo pOAo oTnV PEiWON TWV ATTOKAICEWY,

- N XPAoN HEYAANG €TTIPAVEIOG ETTAPAG HE UTTOOTPWHA (Apa HIKPOTEPNG TTiEONG) dEV
QaiveTal va BeATILWVEI AIoBNTA TNV KATAOTOON,

- n xpnon aicdnmpa e KAatdAANAo yia KABe UTTOOTPWHAO OYKO TTEPIOXNS OEIYHATOG
mlavoTata Ba fonBouce oTNV PEIWaoN TWV dIAPOPWV.

2€ KGOe TrepiTTwon n katdoTtaon ptropei va BeATiwOei edv avalntnBouv cuoTNHATIKA

KATAAANAEG QVTITTPOCWTTEUTIKEG BECEIC TOTTOBETNONG Kal AapBdavovTal HETPAOEIS JOVO

ammo autég. O1 PETPAOCEIC ATTOTUTTWVOUV TN YEVIKA TAON Kal TIS OIaKUPAvVOEIS TNG

uypaciag kai Tng EC oT10 utréoTpwua Kal PYTTopolv va @avouv I8I1aiTEpa XPAOIUES

1600 600 a@opd TNV agioAdynon Tou TTpoypduuatog apdeuong OGO Kal yia Tnv

TTapOXN €100TTOINCEWYV €AV KATI &gV TTAEI KOAG (TT.X. BAABN Tou apdeuTIKOU).

Evdiapépov Ba cixe va aiohoynBolv oe emmimedo  TTApaAywyng  Kal

OTTOTEAEOMATIKOTNTAG XPNong vepou (yia O6An Tn Oldpkeia TnG KAAMEPYNTIKAG

TEPIGOOU) BIAPOPEG EVAAAAKTIKEG OXETIKA WE TNV XPNAON aiIoONTApWY TTAPAPETPWV

OTO UTTOOTPWHA Yia dlaxeipion TG apdeuong.

lNMapdAAnAa amrorsAéouara

MapdAAnAa e Ta KUpla atroteAéouarta NG dIaTpIBAS Kal OTo TTAQICIO EKTTOVNONAG TNG

Tapnxdnoav yia aelpd atrd aTTOTEAETUATA TTOU £XOUV TTPAKTIKN agia:

- €ylve aUyKpIOoN TTEIPAUATIKWY PETPAOEWYV £EATUICOBIATTVONRG KAAAIEPYEIQG TTITTEPIAC
ME TIG AVTIOTOIXEG EKTINACEIG TTOU TTPOEKUWAV ATTO TIG UTTOAOYIOTIKEG TTPOCEYYIOEIG
FAO Penman—Monteith kai Stanghellini. Ta amoTteAéopata KpiOnkav TTPAKTIKA
EQPAPUOCINO AANA OI CUVTEAEOTEG OUCYKETIONG ME TO TTEIPAPATIKA dedOpEVA gival
METPIOI, YEYOVOG TIOU TTIOTOTTOIEl TNV avAykn pubuiong Twv PeBSdwV TTOU

XPNOIMOTIOINBNKAV yIa TTPOCOPUOYH TOUG OE UECOYEIAKEG OUVONRKES HE 18IaITEPN
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EUQACn OTNV  EKTIUNON TWV OUVTEAEOTWY AEPOBUVANIKAG KOl  OTOUATIKAG
avtioTaong,

- aglohoyiBnke €1dIK  TEXVIK  (XPAON ETMIQAVEIDG avVOQOPAG) yid  Xpron
TTOAUQAOUATIKOU  PadIOUETPOU  yIa METPNON avAkAaong ammd  BepPOKNTTIOKN
KaAAIEpyelq,

- avaTrTuxBnke oxéon yia Tov UTTOAOYIONO TNG ETTIQAVEIAS QUAAOU e BACN TO PNAKOG
Kal To TTAATOG auToU aAAG Kal Tou BEikTn QUAAIKAG €TTIpAveEIag Pe BAon Tov apiBud
TWV QUAAWYV avd QuUTO Kal TNV TTUKVOTNTA QUTEUONG YIa KAAAIEPYEIQ CEPUTTEPQCG.

- Bpébnke OTI n e@apuoyrp OUO BIAPOPETIKWY CUXVOTATWY dpdeuong, uywnAn
ouxvotnta (HIF, dpdeuon 6tav 10 oAokAfpwpa TG NAIOKAG akTivoBoAiag £¢w atrd
T0 BeppOKATTIO YivovTav ico pe 1650 kJ m™2) kai xaunAr cuxvétnta (LIF, dpdeuon
O6tav 10 OAOKAApWHA TNG NAIGKAS akTIVOBOAIag 6w atmd 1o BepUOKATTIO yivovTav
ioo pe 3300kd m™) pe xoprlynong idiag GuUVOAIKAG TToa6TNTAS VEPOU OF ETTITTESO
nuépag oOev  eTnNpPéace o€  OTATIOTIKE ONPavTiké PaBud T1a  TTapaywyikd
XOPAKTNPIOTIKA KAANIEPyEIaG CEPUTTEPAG, OMWG N ATTOTEAEOUATIKOTATA XPAONG
vepoU (WUE) Tav uwnAdTepn otnv petaxeipion LIF,

- eKTIUABNKE O @UTIKOG OUVTEAEOTNG KABWG Kal pia o€lpd amd TTAPAMET POUG
(oToMOTIKA aywylnoTnTa, O€ikTNG QUAAIKNAG €m@aveiag, albedo Kok) Trou eivai
ATTOPAITNTES YIA TNV EKTIUNON TWV AVAYKWY BEPPOKNTTIOKNG KAAAIEPYEIQG pOKAG O€
veEPO,

- aglohoybnkav BIAQOPETIKEG TTPOOEYYIoEIG TTpoypauuaTtiogol dpdeuong. Voo
agopd Tnv afloAdynaon Tng apdeuong cival avepd ATl 0 TTPOYPAUMATIONOS PE BAon
TN CUYKEVTPWON evéEpyelag atmd nAlaKh akTivoBoAia diatnpei T0 UTTOCTPWHA TTIO
KOVTA OTnv udaTtoikavoTnTa @uUTodoxEiou, daTTAvWVTAG TTAPOUOIEG TTOOOTNTEG
vepoU. Kartd Tig nAidAouoTeg nuépeg TTPETTEl N TTPWTN Apdeucn va yivetal o€
oldotnua Alydtepo atrd 2 Wpeg amod TNV avaTtoA Tou nAiou (WOoTe va Pnv €XOUuE
MEYAAN VUXTEPIVA TITWON TNG UYPACiag OTO UTTOOTPWHA Kal avTiaTolxn auénon tng
EC). Akéun TiIg NAIGAOUCTEG NUEPESG TuvioTavVTal GUXVOTEPES APOEUTEIS MIKPOTEPOU
OYKOU WOTE VA ATTOPEUYOVTAI JEYAAES dlakupavaoelg Tng EC.

- BaBuovoundnkav pia ceipd atmd aiobnTripeg PETPNONG DINAEKTPIKAS XWPENTIKOTNTAG
yla TNV PETPNON TNG Uypaaciag o€ Kova UuTTooTpwuaTa udpoTroviag (TreTpofaupaka
Kal TTEPAITN),

- éyive pia TpwTn dlEPEUVNON OXETIKA HE TIG MEBGBOUG dlaxeipiong TG dpdeuaong
TToU e@apuolovTal e BEpUOKATIIO TTOU €ival eviayuéva o€ £pya TTPACIvou Kal

OUYKEKPIYEVA OE BOTAVIKOUG KATTOUG.
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Summary - Water management of greenhouse
cultivations using plant water condition indices

Efficient irrigation leads to quantitive and qualitive improvement of greenhouse
cultivations yield when at the same time contributes to the diminution of inputs and
the undesirable outputs of the cultivations. Irrigation management concerns the
determination of both frequency and amount of watering events which are linked to
the estimation of the cultivation water needs and the capacity of substrate to hold
water and can be done using a number of approaches (manually, time scheduling,
sensor driven etc.). In this framework and from the practical side of view, applications
that are based on simple sensors outputs like those that measure solar radiation and
substrate moisture are of great interest. But, none of this applications take account of
the condition of the cultivation and for this reason scientific research has focused in
the possibilities of managing irrigation using direct measurements of plant status
parameters.

The first of the main parts of this thesis concerns the evaluation of a series of existing
and new water status indices, which are based on reflectance from the cultivation
canopy measurements, in order to confine those that could have practical interest for
irrigation management inside greenhouses. The experiments concerned ornamental
and vegetable cultivations and more specifically gerbera and rocket. The reflectance
was measured using a portable multispectral radiometer which measures in 8 narrow
spectral areas centered at 460, 510, 560, 610, 660, 710, 760 and 810nm while for
the diminution of signal noises (i.e. framework and machinery shadows) a special
technique was used (white reference surface). At the same time a number of
environmental, cultivation and substrate parameters were monitored. In the
framework of the gerbera experiment the correlation of a number of reflectance
spectral indices with generally accepted water status indices like stomatal
conductance (gs) and crop water stress index (CWSI) and water balance parameters
like volumetric substrate moisture (8) and evapotranspiration (ET) was evaluated.
Continuing, the evaluation was focused in complex spectral indices and a number of
good relation with water stress were found. Indicatively good relationships were
found between the index sPRI = (R560 - R510)/(R560 + R510) and gs, sPRI and 6,
and the index NDRB1=(R710- R460)/( R710+ R460) and CWSI in various levels of

water treatment of the cultivation.
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In the rocket experiment good correlation was found between the index
sNDVI2=(R810 — R560)/(R810 + R560) and 8 and sPRI and CWSI. A general result
is that as water stress gets more intense sPRI gets lower values.

The results showed that there is a straightforward relationship between water
availability and water status with reflectance indices in the visible area of the
spectrum for both cultivations. The existence of significant differences in reflectance
spectrums only between irrigated treatments and treatments under strong water
stress leads to the conclusion that reflectance in the visible area can be used to track
water stress only if this is intense. Relevant opinions have been published by other
researchers too. In every case the utilization of multispectral reflectance indices
consists a promising research area which could produce direct and representative
methods for the estimation of the water condition of a greenhouse cultivation.

It is reasonable to think that as a typical system sums the solar energy that reaches
the pyranometer outside the greenhouse in order to trigger irrigation events it
irrigates independently of the condition of the cultivation. Probably a system could do
something similar -but taking account of the condition of the cultivation- by using an
index based on reflectance from the canopy.

The second of the main parts of the thesis deals with the evaluation of substrate
moisture status sensors (measurement of volumetric water content of the substrate
and electrical conductivity of the substrate water) regarding their application for the
automatic determination of irrigation scheduling parameters. The trials were made
using a greenhouse tomato cultivation. Additionally the evaluation concerned the
potential of these sensors to be used in conjunction with common irrigation
scheduling techniques like time control and control using the integral of solar
radiation outside the greenhouse. The relevant parameters were monitored using a
series of sensors (Delta T, ThetaProbe, Decagon Devices, EC5, Decagon Devices,
10HS and Grodan WCM-Control) when at the same time a number of environmental
parameters were monitored.

The basic conclusion was that the main problem regarding the use of substrate
parameters sensors was the broad variability of measurements which were
dependent by the point of measurement inside the greenhouse and in the substrate
(from top, from side etc) and from the sampling volume which was used by each
sensor. It's more likely that the sensors themselves was not then main problem but
other causes like the irrigation system setup, the irrigation schedule etc. played a
most significant role in the distribution of measurements.

Trials that concerned the combination of the solar radiation integral for the

determination of irrigation frequency and the substrate moisture (by a sensor placed
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in a representative point of the substrate) for the determination of water amount and
the probable night irrigation were successful. Also the use of moisture sensor for the
production of alarm signals should be recommended in every automatic irrigation
system. Very interesting would be a direct evaluation in yield and water efficiency of
a number of alternatives regarding automatic irrigation control.

Furthermore a number of collateral facts resulted in the framework of the thesis, like
evaluation of greenhouse evapotranspiration models, evaluation of irrigation
strategies, equations for the calculation of leaf area index and equations for

calibrating substrate moisture and electric conductivity sensors.
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