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Mepidnyn

BOpAag, M., 2007. EEoiKOVOUNON VEQOL HE TNV EPAPUOYN KAIVOTOUWY CLOTNUATWV
apbevong kal emiépacn oTnV avamTuén Twv KAAANEpyelwY. AISAKTOPIKN AlaTpipn,
MNavemoThuo ©ecoaliag, N. lwvia Mayvnoiag.

APIBUOC TTOOKATAPKTIKWV TEAISwV: 28

JOVOAIKOG apIBUOGC TeAibav: 295

ApIBUOC MivakwV: 13

APIBUOC eIKOVWV: 78

ApPIBUOC BIBAIOYLAPIKWY TTAPATTOUTTWY: 338

H mmpoomdBeia yia TNy emmiTevén peyaAdTEENG ATTOTEAECHUATIKOTNTAG KATA TNV EQAQUOYN
TOL VEPOUL OTIC aPSEVLOEIC, €iXE WG ATTOTEAECHA TNV aAvATITLEN TTOAAGV KAl TTOIKIAWYV
HEBOSWY dpdevong. H oTaydnv Apdevon CULYKATAAEYETAI AVAUECA OTIC CLYXPOVES
peEBOSoLS dpdevong kal xapakTneiletar amd vYNAR aTmodoTIKOTNTA  XPENONG VEPOUL,
TOO0 OTNV EMPAVEIAK OCO KAl OTNY LTTOYEIA EPAPUOYN TNG. To cLOTNUA LTTOYEIACG
o1ayénv apdevong aTmoTeAel Hia TTAPAANAYE TOL ELPEWS SIASESOPEVOL CLOTAUATOG
Aapdevong Pe OTAYOVEG, OTNV OTTOIA Ol TTAELPIKOI AYWYOI TOTTOBETOLVTAI KATW ATTO TNV
EMQPAVEIA TOL £6APOLC, AVTI VA TOTTOBETOLVTAI ETTIPAVEIOK®DG.

AVTIKEIHEVO TNG TTApOoLOAG gpyaciac ATav: (i) N cLYKPIoN TNG LTTOYEIAC HE TNV
EMPaveiakn oTtaydnv apdevon pe 6POoLS E0IKOVOUNONG KAl ATTOSOTIKOTNTAC XPNONG
vepoD, (i) n avamtuén wag SIadikaciag LTTOAOYICHOL TNG €EATUICOSIATIVONG TNG
KOANEPYEIAG TTOL AapPavel LTTOWN TA SIAPOPETIKA PLOIKA XAPAKTNEIOTIKA KAOE
peBOSoL dpdevong, (i) N AvaTTLEN KAIVOTOUWY TEXVIKGOV EQPAQUOYNS TOL VEPOL aATTO
TO oLOTNUA Apdevong, (iv) N Sigpebvnon TN MOAvVOTNTAS PeATiOoNS TNG ATTOS00NG
TNG KAANEQYEIAG PE TN XPNON ALTWV TWV TEXVIKAWV Kal (V) n Slgpebvnon NG oxéong
HETAEL TNG TTOPAYWYIKOTNTAC TNG KOANEQYEIAC KAl KAIMATIKGV SeSOMEVY KAl
apP&ELTIKOL VEPOU.

Eyivav  meapdpata  {axapoTedTAWV ot aypd ToL  AYPOKTAUATOS  TOL

MavemoTnuiov ©OecoaAliag, OTIOL  £YKATAOTABNKAY  CLOTAPATA  LTTOYEIAG KAl
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ilIll IIEPIAHYH

EM@PAVEIAKNG oTaySNV apdevong. Ta TeipAPaATa TTEAYHATOTToINBNKAaV TNV TElETia 2003-
2005 o¢ TTEIPaUaTKO aypo He £5apog ApyYIAOTTNAWSEG.

To mepapaTikd  oxESlo  TEPIEAAPPAVE  OXTW  HETAXEIQIOEIC Of  TECOEPIG
emavaAnyeg. O1 PETaxeEIpioeIic TTov epapuoOcOnkav ATav: i) Em@aveiakn epapuoyn
VEQOUL HE OTAYOVQ, i) EM@aveiakr) SIGKOTTTOPEVN EPAPUOYN e OTAYOVQ, iii) Empaveiakn
EQAPUOYN XAUNAAC TTAPOXNG HE oTayova Sia TnG PapdInTtag, iv) YTTOvela epappoyn
VEQOL HeE OTaAyova, V) YTOyeld SIAKOTITOHEVN €PAPUOYN HE OTayova, vi) Ymoyea
EPAPHOYN XAUNAAG TTAPOXNG Ue oTayova Sila TNG PapLTNTAC, Vi) YToyea epappoyn
VEQOUL HE OTAYOVA HE TALTOXPOVN EPAPUOYN AEPa Kal Vi) YTTOYEIa pAPUOYT VEQOL HE
oTaAyoOva HE EQAPUOYN AéPa OTO TEAOG TNG dpdevong.

O1 LTTOYEIOI AYWYOI EPAPUOYNGS (CTAAAKTNPOEOI) TOTTOBETHBNKAV HE TN XPAON
LTedaPoBETN ot PABOG 0,45 M, eved N ICATTOXN TV Aywywv NTav 1,0 m kal ota §LO
OLOTAPATA. ITOV TTEIPAUATIKO aypO TTOAYUATOTIOINONKAV HETPNCEIS TNG LYPACIAG TOL
€6APOLC Kal TOL S€iKTN PLAANKAG emIPaveEIAg. MNMpoadlopiobnkay eTmoNG oF LEPALAIKES
I810TNTEC TOL €6APOLS KAl N LESPAVLAIKN AYWYILOTNTA KAl KATAYPAPOTAY N TTOCoOTNTA
TOL VEPOL TIOL EPAPUOLOTAV ¢ KABe ApdevoNn. XTO TEAOC KABE KAANEQYNTIKNG
TTEQIOSOL YIVOTAV N CLAAOYA TV PLTAV, XEIPWVAKTIKA.

O vmoloyiopos Tng e€atuicodiamvong (ET) kal o TPOYPAUUATIONOG TV
apdevoewy akoAovOnoav TNV pebodoloyia FAO-56. H pebodoAoyia mmouv TTapartiOeral
ammd 1o FAO-56 Sev TTOAYUHATELETAI TNV TIEQITITON TNG HEBOSOL dpdevong He LTTOYEIA
oTayova. ITnv TTapoLoa £peLva ANPONKe LTTOWN N KN SIAREOXN TOL ETTIPAVEIAKOL
e6AQoLG. Q¢ TEAIKO ATTOTEAECHA ALTAC TNG  SIASIKACIAg, NATAV N ONUAVTIKN
€€OIKOVOUNON APSELTIKOL VEQOUL TTOL ETITELXONKE OTNY LTTOYEIA OTAYSNV O€ OXEON WE
TNV em@avelakn. To TTocooTd TOL VEQOL TTOL EEOIKOVOUNBNKE yia KABe apPSELTIKN
mepiodo avABe o1o 13,2% 10 2003, oTO 11,2% TO 2004 KaI oTO 11,5% TO 2005.

‘Ocov apopd TNV avamtuén TNG KAAAEpyeiIag, o LAl emnpedobnke TTpOoKaIpa
amd TNV gpdevon APoL KLHAVONKE Ot XAUNAOTEQO ETTITTESQ  OTIC METAXEIQIOEIS
APSELOUEVEG LTTOYEIWG O€ OXEoN HE TIC EMPAVEIOKEG AANG emavAKAPWE Kal EpOaoe
oxedOV OTA ETTITTESA TV ETTIPAVEIAKWY UETAXEIQICEDV.

H TeXVIKY) EQAPHOYNG TOL VEPOUL €ixe ONUAVTIKN emidpacn oTnv TTapaywyn. Kai
OTIC TPEIG KAANEQYNTIKEC TTEQIOSOLG N SIAKOTITOHEVN AP&eLON £5WOE TO LWNAOTEPO
vaTto RBapog pilcov. O LaxaplkOg TITAOG Oe Kapia armo TIG TTepIOS0oLS dev TTAPOLOIACE

OLOTNUATIKA  SIAPOPEOTTOINCN HETAEL TWV HETAXEIQIOEWY. ETOl, OI QpS&ELOPEVES HE
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IEPIAHYH

SIOKOTITOEVN TEXVIKA HETAXEIPICEIC £6Tav TNV LWNAOTEPN TTapaywyn {Axapng ava
OTPEUUA Kal T TPia £Tn. H TTEQIEKTIKOTNTA TWV HEAACCOYOVWY CLOTATIKG®V OTIC PIfeC
TV TEOTAWV €mmiong &ev emNEEAcONKe onUAvTIKA amo TNV dpdevon Kabwe bev
ONUEIVOVTAl ONUAVTIKEG KAl CUOTNUATIKEG SIAPOPES HETAEL TV HETAXEIQICEWV.

ATIO TNV afloAoynon TNG AtrodoTIKOTNTAG XPNONGS VEPOL TTROEKLYE OTI N LTTOYEIQ
SlakoTITOEVN Apdevon A&lOAOYEITAl WG N TTAEOV ATTOSOTIKN TEXVIKI TTOL £PAPPOCONKE,
APoL TTAPOLCIACE TIC LWNAOTEPES TIUEG TOOO OE ATTOSOTIKOTNTA VEPOL AP&eLoNG OCO
KAl o CLVOAIKY) ATTOSOTIKOTNTA KAl YIA TA TPIA £TN TTEIOAUATIOHOU.

H petaPoAr) Tng edagikng vypaaciag Seixvel TS N SIAKOTITOHEVN Apdevon, TOCO
OTO EM@PAVEIAKO OCO KAl OTO LTTOYEIO COOTNUA, TTAPNYAYE HUEYAADTEQES ETTIPAVEIEG
Slappoxng. H kataypapn TnNG LYEACIAC OTNV £8APIKA KATATOPR £6¢€&E TTIWS OTIG
EPAPUOYEC SIOKOTITOPEVNG APSELONG N OUOIOPOPMIA TNG LYPAGCIAC NTAV KAALTEQPN O€
OXEon HE ALTHV TNG CLVEXOLC EPAPHOYNG.

Fevikn S1ATTOTWON ATTOTEAEI N ALENUEVN 0PICOVTIA AVATITLEN TOL LYPOL PETWTTOL
oTnV TTEPITITOoN NS SiakoTTopevnNg dpdevong, TOCO OTO LTTOYEIO CLOTNUA OCO KAl
OTO EMPAVEIAKO. ITNV TIEQITITON APSELONG PE XAUNAR TTAPOXN N KABOSIKN Kivnon Tou
VEQOUL gival PeYaADTEEN Kal N opIilOVTIa HIKPOTEPN amioO TIC GAAeG peTaxelpioeg. H
avamnrtuén TG SIaPPOXNG UE TO XPOVO OTNV ETMIPAVEIAKN SlakoTTopevn dapdevon,
TEQIYPAMETAI HE LA YOAUUIKN e€i0wOoN £v AVTIOETE Pe TNV EKOETIKR TTOL XONOIUOTTOIEITAI
yla TNV TTEQIYPAPH TNG OTN CLUPATIKA OTAYSNY Gpdevon.

Me Tn xpnoipotroinon TNG HeBOSoL TV cLlLYV SIELOVLVCEWY TTPOCEYYICONKAY
TTOAD KOAQ Ta TIEIOAMUATIKA Sedopeva kal TTapnxon Wia oxeon TPOPRAeWNS TNG
TTAPAYWYIKOTNTAG TV {aXAPOTEOTA®Y CLVAPTACE TNG OEPUOKPATIAC TOL A&Pa
EKPOACUEVN OE PABUONUEPES, TNS NAIAKNG AKTIVOROAIAG KAl TOL APSELTIKOL VEOOUL TTOL
EQAPUOLETAL.

H ¢{pevva autrh) KAl TG QTTOTEAECHATA TTOL TTPOEKLYAV TTEPIopiovTal OTNV
KOANIEQYEIQ KAl TOV TOTTO £6APOLGS TTOL XPNOIHOTIOINONKAY. Map’ OAd ALTA, HTTOPOVE
va urrooTtnpiCovpe  OTI Ol TIPOTEIVOUEVEG  TeXVIKEG  dAPdELONG  UTTOPEOLY  va
XPNOoIHOTTOINBOLY aATO TOLG TTIAPAYWYOULS. Ki auvtd PRéPalia pe T OKEWNn OTI N
oLOTNUATIKA AlIoAOYNON TV HEBOSWY ALTWV HE ETTITTAEOV TTEIDAUATIKA ATTOTEAECUATA
TTapapével éva Kpiolgo {ATnua eite, TTpoopilovTal yia TIPAKTIKA €PAPHOYN, &iTe yia

BeATicoon TNG LTTAPXOLOAC YVAOONG.
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lMpoAoyoc

H dapdevon oe OANO TOV KOOUO aVTIHET@TICEl avnuévn Trieon yia PEATIOON TNG
ammoSoTIKOTNTAG XPNONG VEQOL KAl Heiwon TV embpdocwy oTo TEPIRAANOY. H oTdydnv
dpdevon TTAPOLOIAZETAl WG WA PEBOSOC TTOL PoONBAG OTNV ETTITELEN ALTWY TWV OTOXWV.
MNa va emroxel OMWS, Ta oLOoTAHATA oTtayénv Tpémel va oxedialovtal Kal va
SlaxeipiCovtal ATTOTEAECUATIKA £TO1 WOTE, TO VEQO KAl TA OPETTIKA ) AypPOXNUIKS va
epappolovTal pe TPOTIO TETOIOV OTE VA UEYIOTOTIOKITAI N TTEOCANYN VEPOL KAl
OPETTIKGYV ATTO TA PLTA KAl VA EAAXICTOTIOIEITAl N EKTTALON BPETTTIKGV KAl XNIKOV ATTO
TO0 PICOOTPWMUA. Ta avTd LTTAPXE WA cLVEXIOPEVN TTPOOTIABEIa via afloAdynon Kal
ouvexn BeATICOON TOL oXeSIACUOL Kal TNG SIAXEIPIONG TV CLOTNPATWY ALTWV.

YTa TTAQicIa ALTAG TNG TTPOCTIABEIAG, EVIACCETAI KAl TO AVTIKEIMEVO TNG EPELVAG
ALTAG, N OTIoia €KTToVNONKe OTO EpyacTnpio TewpylikNG YSOALAIKAG TOL TUAUATOC
Fewtoviag PuTIKAG Mapaywyns Kar AypoTikolL [MepiBAANOVTOG TOL [avemoTnuiov

©@eocoaliag oTa TAaioIa eKTTovNoNg TNG SI6AKTOPIKNAG HOL SIATPIPAG.

Tov onNUAVTIKOTEQO KAl OLCIACTIKOTEPO POAO OTNV  €KTTOVNON dULTAG TNG
SiatpIPnc érmaife N kK. Mapia rakeAAapiov-MakpavTwvakn, Kadnyntpia tou THARATOG
Fecdmoviag PuTkAC Mapaywyns kar AypoTikol [MepIiPAAAoOvVTOC, AlELBLVVTPIA TOL
EpyaoTtnpiov TewpylkAC YSPAULAIKAG, N oTmoia ¢ emPAETTovoa TNG SIATPIRNAG, HE
KaBo&rynoe aAAd KAl HOL CLUTTAPACTABNKE AUEPIOTA KOO OAN TN SIAPKEIQ EKTTOVNONG
NG £PELVAG. TNV ELXAPIOTW AOITTOV BePUd YIa TOV XPOVO TTOL SIEBETE, YIa TN PIAIKA TNG

8106e0n KAl yIa TNV EUTTIOTOCLVN TNG.

OEA® €TTIONC VA £LXAPIOTHOW BEPUA:

Tov OpoTIpo KaBnyntA 1oL TUAPATOS AYPOVOUWY TOTTOYPAP®Y MNXAVIKWY TNG
MOALTEXVIKAC IXOANG TOL APICTOTEAEIOL TlAVEMOTNHIOL OecCAAOVIKNG, K. XPNOTO
TQUOTTOLAO, MHEAOG TNG TEIMEAOLC OULHUPOLAELTIKNG EMTEOTIAG, YIA TIC XPNOIUES
OLHUPOLAEC TOL KATA TN SIAEKEIA eKTTOVNONG TNG £PELVAG KAl TIG LTTOSEIEEIC TOL OTN
Slapdppwon TNG Sopnc ™S SiatpIPng. H mmapoucia Tou g HEAOC TNG TPIMEAOLGS

OLHPOLAEVLTIKAC ETITPOTING, ATAV KABOPIOTIKA YIA TNV TTEPATOOoN TNS SIaTPIPNG ALTAG.
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ITrOAOIOX

Tov eLXAPIOTG £YKAESIA, YIA TOV XPOVO TTOL SIEBeCe AAAD KLPIWG YIA TNV TTATPIKA TOL
KaBoér\ynon kal cuumapdoTacn.

Tov Ka@nynt) tou Tunupatocg lewtoviag PuTiKAC Mapaywyng Kal AypoTIKoL
MepIBAANOVTOC, K. @copAvn MEUTO, HEAOG TNG TPRIMEAOVG CLPPRBOLAELTIKAG ETITEOTING, YIA
TIG LTTOSEIEEIC TOUL, YIA TOV XEOVO TTOL SIEBece AAAG KAl YIA TNV AYoyn CLVEPYAOTIa KATd

T €iKOCI TTEQITTOL XEPOVIA TNG YVWPIUIAG Hag.

Ta HEAN TNG eEETAOTIKAG EMITPOTING, ToV K. Alapavth Kapapouln, Kabnyntr Tng
FEWTTOVIKAG IXOANGC TOL AploToTeAeiov MavemoTnuiov @ecoalovikng, Tov K. Mepyio
Kapavtovvia, Kalnynt) Touv TpAuatog Alaxeipiong duoikov Mopwv kal FewpyIKAS
Mnxavikng Tou TlewmovikoLw [MavemoTnuiov ABNvVaY, TNV K. AVOOLAQ AnunEKov,
AvamAnpotpia Kabnyntpia Ttouv TuApatog Tlewtoviag DuTKAS Mapaywyng Kal
AypoTIkoU [MepiPaAAoviog Tou [.O. kal Tov K. lwdvvn KaAappoulictn, Emikovpo
KaBnynt Ttou TuAuatog Alaxeipiong MepiPaAAoviog kal Puoikwv [Mopwy  Tou

rNavemoTnuiou lwavvivay,

Tnv «opdda» ToL EpyaoTtnpiov FewpyiKAS YSEALAIKAC, K. NikOAao [Marmaviko,
EEAIN TOoL Epyaoctnpiov, TNV Apda AvaocTacia AyyeAdkn Kal Toug LTToOWNQiovg
SI6AKTOPEC K.K. lwdvvn Bayevd, AnpAtplio MamaAéén kal XpnoTto MNamavikoAdov, OTTwG
ETTIONG KAl TOV LTTELOLYO TOL AYPOKTAUATOG TOL MAVETTICTNWIOL OTO BEAEOTIVO, K. XTTOPO

Youita.

Toug PIANOLG, CLVEPYATEC KAl OLVTEKVOLG, K.K. ledvvn AAe€iov kar AnunTpio
KaAgpoLvTtlo, Epeuvntéc ToL IvoTiTobTOL XapToypdpnong kai Tagivopnong ESapov
Adpicag, Tov EG.LAT.E., yia TIC COUPOLAEC KAl TNV NBIKA KAl OXI HOVOV CLUTTAPACTACN

TTOL HOL TTAPEIXaV KAB’” OAN TN SIAPKEIA TNG £PELVAG ALTAC.

TEAOG ELXTPIOTW TA HEAN TNG OIKOYEVEIAG HOL YIA TNV KATAvONnon Tou emméda€av
Kal TNV NBIKA oTAPIEN TTOL HOL TTAPEiXaV KAB’ OAN TN SIAPKEIA eKTTOVNONG TNS SIATPIRAG

aQuTNG.

BoAog 2007
Mavayiwtng . BopAag
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Eidixeg Euyapiorieg

H tmapoboa épevva xpnuatodotnOnke amd T1o Ytovpyeio EOvikAc Maideiag «kal
OPNOKELUATWY PE oLyXPNUaTodoTnoNn ammd To Evpwtaikd Kolvwvikd Taueio NG
Evpwmaikng Eveong, HECW TOL TTPOYPAUUATOS LTTOTPOMPIWY EPELVAG YIA LTTOWNPIOLS
Si6akTopeg «<HPAKAEITOY - YmoTpogicg Epeuvag oto MAVEmOTAMIO @eCoaAiag» oTa
TAQioIa  TOL  2°0  EmixeipnolakoL  [Mpoypdupatog  Exmaibevong  kal  ApXIKAG

EmayyeApatikng Kataptiong (EMEAEK).
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4.1
4.2

4.3

KardAoyocg Eikovwv

O €5aIKOG TOTTOCG, N PAIVOUEVN TTLKVOTNTA (Pb), N SIABECIUN LYPACIa (AW)
KAl N KOPETHEVN LEPALAIKA AYWYILOTNTA (Ks) O¢ KABE OTPWON TOL £6APOLG
TOU TTEIOAUATIKOD QYO 1.itiiieieetetteeeeteet et et e e e e e e e e aeeaeeaeeeeneaneans
IXNUATIKA avammapdoTaon TV TEXVIKOV KATA TNV SIAEKEA WIAG TOTTIKAG
dpdevong. EX: Yuvexng empaveliakr, YI: Yuvexnc umtoyela, EA: SIakoTTOpEvN
em@avelakn, YA: SlakoTtopevn vTroyela, EB: emgpaveiakn epappoyrn XapnAng
TTapoxNng, YB: uTmoyela epapuoyn XapnANg TTApoxG, AL: CLVEXNG EQAPUOYN
aépa, AT: EQAPUOYN AEQA OTO TEAOG TNG APSEEVONG «uv vt ieriieei e eeeeenee e eeans
H S1ATagn TV LTV KAl TV AYRYW®V EQAPHOYNG OTO TTEIDAUATIKO TEUAXIO

H B¢on TV aywywVv epapUoyng OTO EMPAVEIAKO KAl OTO LTTOYEIO CLOTNUA,
OIVTIOTOIKGOIG 11t eettet ettt et e et ee e et et e et e e e e e e ee e e et e et e e e e e e e neeeeeeeneaaaaes
H KeaAr eEAEYXOL TV CLOTNUATWY APSEELONG HE KAVOVIKA TTAPOXN vvvvrvrnsn.
O oTaAAKTNG RAM TTOL XONOIMOTTOINONKE ..t iitiiiiee cee e eeeeet e ee e eee e e
ATTOWN TOL CLOTAUATOC XAUNANC TTAPOXNG S1A TNC PAPVTNTAG wevvvvneneeeree
H cbvéeon ToL CWARVA venturi OTNY YOAUUN APEELONG .« ovveeeeee e,
H Siataén pérpnong e5agikng vypaaciag Moisture Point ............o.coeeeeeiivnnen.
To onueio TOTTOBETNONG TOL AVIXVELTA YIA TNV WETPNON TNG €5APIKAG
0177 @ o o 1 [ PN
H &1ataén pétpnong e6agIKNG LYPACIAG THME FM . ..cooi i e
MNapdayovTeg TTOL ETTNEEACOLY TNV ET Luuitiii e e e e
E€aTicodiamvon avagopdg (ETo), e€aTpicodiamvor) Tng KaAANEpeyiag (ETc)
Kal moaypatikn e€atpicodiarvor) (ETe act). ke: PUTIKOG CULVTEAECTNG, Keb:
BACIKOG QUTIKOG CULVTEAEOTAC, Ke: OLVTEAEOTNG €EATHIONG, kKs: CLVTEAEOTAG
OSATIKNG KOATATTOVINONG ettt tet ettt ee eet et e eee et e e e e et et e e eee et eaee eet et e aeneans
H emiépaon TnNg €£ATIONG OTOV QULTIKO CLVTEAEOTN Ke. H opilovTia ypapun
QVTITTPOOWTTIELEl TOV Ke OTAV N 6APIKN ETTIPAVEIA TITAPAUEVEI CLVEXDS LY.

H kaummOAN avTimpoowTTedEl TOV Ke OTAV N €5APIKN ETTIPAVEIQ TTAPAMEVE ENEN
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OAAG TA PLTA AQUPAVOLV ETTAPKES VEPO Yia TTANEN SiatTvor). Keb: BACIKOG
PLTIKOG CLVTEAECTNG, Ke: CUVTEAECTAG EEATIIONG . cvuvn e e veeeeeeee et
TOTTIKO €0POG HETAROANG TOL K KATA Ta TECOEOPA OTASIA AVATITOENG .............
KaAummOAEG  @ULTIKOL CULVTEAESTH ToL Sibovv ToV PACIKO Keb (TTOACIVN
YOQUMN), TOV OLVTEAEOTN €€ATUIONG Ke (KOKKIVN YOQAUMN) KAl TNV QVTIOTOIXN
KAUTTOAN TOL QULTIKOL CLVTEAEOTH) Kc = Kcb + Ke (Siakekoppévn yaiadia
(Vo] VTN o) R PRSP
AIGYPAPPa PONG TTOL Seixvel TNV YeVIKA Sladikaoia LTTOAOYICUOL TNG ETe ...
O OULVTEAEOTAC MeEiwoNG TNG e€ATUIONG ATTO TO £6APOC, Kr. REW: €UKOAWG
€EATHIOINO VEPO, TEW: COVOAIKO EEATIOIUO VEDO wuvvvieiieieeieeeeeeveeeieineinaan e
MNpooblopiIopudg ToL few (OKIQOPEVN TIEQIOX) O€ OXEON HE TO TUAUC
@LTOKGALYNG TNG emPaAveag ToL edagoug (fo) kal TO TUAMG TNG
SIABPEXOUEVNG ETTIPAVEIAC (F) cevrvrnirieeiee e et et e e e aee e
Y8aTIKO 1I00Z1YIO TOL ETTIIPAVEIAKOVD OTPWHATOS TOL £5APOUG ..oevvivvevrvvnannenen.
Emidpaon TnG S1aRpoxNg ToL €5APOLS OTOV PUTIKO CUVTEAESTA .oovvvvnee e
YOVTEAEOTAC LSATIKNG KATATTOVNONG, Ks.RAW = AlaBéoiun vypacia, TAW =
(O T 118 [T V1Y @ o T 21 TSP
H emépaon 1ng L&ATIKNG Kkatamovnong otnv  e€aTiocodiarnvorn  Tng
KOAAIEDYEITIC vttt e ettt et et e e e et e et e et et e e e e e e e e eee e et e et e s et eaeeseaneaes
YSATIKO IGOCOYIO OTO PICOOTOGIQ tuueevn vt aeteeaeeeeteaseas et e e e e e aeaa e
TIMEC OXETIKAC LYPACIAC aépa KATA TIG TPEIC KAANEQYNTIKEG TTEQIOSOULG ..........
TILEG BepUOKPATIAg aépa KATA TIG TPEIG KAANIEQYNTIKEG TTEQIOOOLG .. vvee. .
TIEC NAIOKAG aKTIVOROAIAG KATA TIG TREIG KAANEQYNTIKEG TTEQIOSOLG vvve vt
TIMES TAXLTNTAC AVEUOL KATA TIG TREIG KAANEQYNTIKES TTEQIOSOUC vuvvvnenennenen.
TIPEG PPOXOTITONG KATA TIG TREIG KAANIEQYNTIKEG TTEQIOSOLG ovvvvveee e,
TipéEG e€aTICOSIATTIVONG ava@opAg KATA TIG TREIC KAANIEQYNTIKES TTEQIOSOLG ..
Ol @QUTIKOI OLVTEAEOTEG TNG KAANIEPYEIAG KATA TO €T0C 2003 yia TNV
emeavelakn (emavw) kal TNy vmovela (KATw) otaydny dpdevon. (Keb =
BaOIKOG @ULTIKOG CLVTEAEOTNG, Ke = ZLVTEAEOTAG €€ATHIONG, Ko = DULTIKOG
OUVTEAEDOTIIC) et eettit ettt et e e et et e et e et et et e e e e e e e e e e ee e e e e et e et e e e e s
Ol @UTIKOI CULVTEAEOTEC TNG KAANEQYEIAG KATA TO €T0G 2004 yia TNV
emeaveliakn (emavw) kal v vmoyela (KATw) oTtaydnv dpdevon. (Keb =

BAOIKOG QULTIKOG CULVTEAEOTNG, Ke = YLVTEAEOTAC €E€ATUIONG, Ke = DULTIKOG
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OUVTEAEDTIIC) utteieittiee e ettt e eitteeesiteeeestbeeeeetbeeesbaeeeabae e s sabeeesabbeeestbeeeanbbeeesbaeseasbaeesareeas
Ol @ULTIKOI CULVTEAEOTEC TNG KAANEQYEIAG KATA TO €10G 2005 yia Tnv
emeaveliakn (emavw) kal TNV vmoyela (KATw) oTtaydnv dpdevon. (Keb =
BAOIKOG QUTIKOG OULVTEAEOTNG, Ke = YLUVTEAEOTNAC €EATHIONG, Ke = DULTIKOG
o1V £l 1 1 )
H Siakbpavon TG TTPAYUATIKAG eEATHICOSIATTVONG TNG KAAANIEQYEIAG OTTWG
LTTOAOYICONKE YIa TIG TPEIC KAANEQYNTIKES TTEQIOSOLG YIa TNV emmgavelakn (E)
KAl TNV OTTOYEIA (Y) OTAYSENY APRSEEVON tovivet it iitiitiin e ee e e eiieeeree e
H katavoun kar 70 VYOG TwV aP&eLOEWY YIa TIG TEES KAANEQYNTIKEG
mePIOSoLG via Tnv emgavelakn (E) kal tnv vmoyeaa (Y) otaydnv apdevon
(HUZ: HUEDEG HETA TN OTTOPQ) wute et eeeeee et et et e e e e e ae e te e e e e e e et e e aeas
To EAeIPPa €6APIKAG LYPATCIAG OTTWS LITOAOYICONKE yia TNV em@aveiakn (E)
Kal TNV vTToYela (Y) EQAPUOYr TNG OTAYOVAG, YIA KABe KAANIEQYNTIKN TTERI0S0
(FC: vbatoikavoTtnta, LAM: eAAXIOTN ETTEETTOPEVN LYPACIA, RAW: W@ENIUN
LYPACIA, HUZ: HUEDES HETA TN OTTOPRA) toiiit ittt e et e
H Siakbpavon tng e€atpiong amo TNV em@paveia Tou €6APoLS OTTWG
LTTOAQYICONKE YIA TIG TPEIG KAANIEQYNTIKEG TTEQIOSOLG YIa TNV em@aveliakn (E)
kal Tnv vToyela (Y) otayénv apdevon (HUL: Huépeg HeTa TN oTmopd) ...
To EANEIMUa LYPACIAg OTNV ETTIPAVEIA TOL £6APOLS OTIWCS LTTOAOYICONKE YIa
TIC TPEIC KAANIEQYNTIKEG TTEQIOSOLG YIa TNV emipaveiakn (E) kal Tnv vtmoyeia (Y)
oTtaydnyv apdevon (TEW: cLVOANKO eEATUHIOIUO VEPO, REW: ELKOAWG £EATHICIHO
VEPO, HUL: HUEDEG HETA TN OTTOPA) tivvttitiin e eeeeteeeeeaeeiiaee et eeeseeesseesieeans
TIMEC TOL S€IKTN PLANKAC eTTIPavelag (LAI) OTTG peTenBnkay To €Tog 2003 ...
TIMEC TOL S€IKTN PLANIKAC eTTIPaveIag (LAI) OTTG HeTENONKAV TO £TOC 2004 ...
TIEG TOL SeiKTN PLANKNAG emmipavelag (LAI) OTTwG peTpnOnkay To éTog 2005 ...
YOHHETOXN TV piIloov otnv Enen pala tou PLTOL KATA TN SINPKEIA TNG
BACCTIKAC TTEQIOSOL), YIA TA TRIA £TN TTEIDAUATIOHUOD vvvieiiriieeieeit et
Taéivopnuéveg katd avfovoa TAEN TIHEG TTapaywyns PV yia KaBe
LETAXEIOION KAl TTOCOQTIAIA SIApOoEOoTIoiNcN Ot OXEon UE TNV ETTIPAVEIAKN
(cLPPRATIKA) OTAYENV YIA TO £TOC 2003 ....oviitiitieeie et e e
Tafivounuéveg katd avfovoa TAEN TIHEG TTapaywyng pPiIlav yia Kabe
LETAXEIQION KAl TTOCOOTIdIA SIApOoEOTIoINCN Ot OXEon HUE TNV ETTIPAVEICKN

(CLUPATIKA) OTAYSENY YIA TO ETOC 2004 ..ovviiie it et e e
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Katatopn TnNG €5AgIkNG LYPACIAg (% K.0.) OTN METAXEIPION AT .oiiviii v
H petaPoAn Tng Siapétpou SiIaPpoxng oTnV eTIPAVEIA TOL £6APOLS OTIC TPEIC
ETTIPAVEIAKEG HETAKEIDITEIG v eerereert it e e e ee aeeeeeeeteat e e e e e ereesnaeesnee e
Kataypagr) Tov bypoL PETWTTOL OTNV oLveEXN EX (ETTAV®) Kal SIGKOTITOUEVN
EA (KOTW) ETTIPAVEIQKT EQAPHUOYI TOU VEDOD Luvierieierieteeeeeiiaeeiiieaesieesenesseeans
Kataypapr) Tou LYPoUL HETWTTOL OTNV cuvexn YI (EMAVW) Kal SIGKOTITOUEVN
YA (KATW) LTTOYEIQ EQAPHOYI TOU VEPOD wovviiiiiieieeeeteeiiee eetiieeiteesreesveesaneesreeens
Kataypagr) ToL LYPOUL HETTIOL OTNV £Mipaveliakn EB (emavw) kail urtdyela YB
(KATW) €PAPHUOYH TOL VEQOU HE XAUNAL TTAPOXI «eevreeeerreeeirreeeereeeeerreeesveeeessveens
Kataypagr) ToL LYPOL HETWTTOL OTNV CLVEXN £PAPHOY aépa AL (eTTAVW)
KQl OTNV EpapUoyn aépda oTo TEAOG TNG APdeLONG AT (KATW) wivveiieeiieee i
Aldypappa cvoxeriong petpnuevng (Y) kar vrmoloyiopevng (Y') mapaywyng

Metpnuéves (Y) kal vmoAoyiopéves (Y') pe TN péBodo Twv cuLlLywV
SIELOVVOEWY TIUEC TIADTYGOYIIC wrnvrn v e et teeaeeeeeeet et e e e e e e e aeeaeeeenearannas
H petaPoAn TNG TOPAYWYNCS OTWG LTTOAOYIoONKe pe TN HEBOSO TwV
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H petaPoAnl TNG TMapaywyng OTwS LTTOAOYIoONKe He TN HEBOSO TWV
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H petapoAn TNG TOPAYWYNCS OTTWG LTTOAOYIoONKe pe TN HEBOSO TwV
oLlLYwV SIELOLVOEWY YIa eTTiTTESO NAIGKAG AKTIVOROAICG 3,0 GI M2 ..............
H petaPoAry TG TapaAywyng OTTWG LTTOAOYIoBNKe pe TN HEBOSO Twv
ouluywV SIELBLVOEWY YIa ETTITTESO NAIAKNAG AKTIVOROAIAG 3,5 GI m=2 ..............
H petaPoAnl TNG Tapaywyng OTwg LTTOAoYIoONke He TN HEBOSO TWV

oLlLYwV SIELOLVOEWY YIA eTTITTESO NAIGKAG AKTIVOROAIAG 4,0 GI M2 ..............
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KardAoyocg Mvakwv

TeNisa
MéBobor apdevong Twv CaxapoTeLTAWY oTnv EAAGSA kal TTOCOOCTIqId
AvaAoyia avT@V £TTi TNG KAANIEQYOUHUEVNG EKTACNG v nveeereerveneiniie e eeae e e 4
Kpithpia emAoyYNG HEBOSOL aTTAOL KAl SITTOL PULTIKOVD CLVTEAESTN ....cvvneeneen.. 83
Huépa TOL £TOLG KATA TNV OTIOIA &yIVE N OTTOPA KAl TTAPATNENBNKE N
AAAaYN TV OTASIV TNG KAANEQYEIAS TV AXAPOTEOTAGY uvvvvviiierenee e 119
DUTIKOI  OLVTEAEOTEC TNG  KAANEpyelag katd oTAdlo  avamTtuéng  TToL
XPNOIUOTTOINONKAY GTOVG DTTOAOYITHOUG et tereein i e aeaaeaeeaeeaaneannaeeaees 119
TIMEC TTOAYUATIKAC £€QTICOSIATIVONG OTTIWG LTTOAOYICONKAV YIa KABE £TOC
Kal BAACTIKO OTASIO OTNV ETTIPAVEIAKN KAl OTNV LTTOYEIA OTAYSNY ApPdevon
[0 NV 1o Ko )N (o PP PPPPTPRPN 124
TIMEC KAAIOL OTTWG HETPNONKAV OTA SEiYUATA KAOE HETAXEIDIONG vvvvve e 155
TIMEG VATPIOL OTTWG HETPNONKAV OTA SeiyUATA KABE PETAXEIPIONG vvvvvvevvnennnes 155
TIHES apIvo-adToL OTIWG HETPNONKAY oTa SeiypuaTta kABe petTaxeipiong ... .... 155
H ATToS0TIKOTNTA TNG XPNONG VELOL WG TTPOG TNV TTAPAYWYN PILQV ............ 159
H ATToS0TIKOTNTA TNG XPNONG VEPOL WC TTPOG TNV TTapaywyn {axapng ........ 159
MNapdpetpol afloAdyNoNg TNG SIARPOXNG TOL ESAPOUG .vvvvnereevrieriiriivnn 177
MNMAPAPETPOI EKTIHNONG TNG SIAREEXOUEVNG SIAUETOOL HE TIC AVTIOTOIXEG TIMEG
TOU R i e e 180

TipEC TTapapéTpy TNG E€icwong 8:1 kal MéECO TeTpayVIKO YPAAua (MSE) ... 210
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KardAoyog EuuoAwv

ast+bs KAQOMQ TNG €€YNIVNG AKTIVOROAIAG TTOL pBAvEl OTNV €MIPAVEIA TNG YNG HIC

NUEPQA OAIKAC aIBpiag, [-]

Cp €161k BeppoTNTa TOL CEPQa, [MJ Kg-1 oC-1]

CR TPIXOEISNG avbwwon, [mm day-1]

De aBpoloTIKO DYOC EEATUIONS ATTO TA ETMIPAVEIAKA OTPWHATA £6APOLGS, [Mm)]
Dr abpoloTikd LYoC e€aTuicodianvong armod TN {avn PILooTPWHUATOC, [Mm]
d: OXETIKA attdoTAC YNG NAiov, [-]

Dw Sidpetpoc diappoxng, [mm]

DP BaBbia sinbnon, [mm)]

DPe Babia siInBnon atmd oTpwon e€aTwiong, [mm]

E e€aTuion, [mm day-!]

eo(T) TTHEON KOPETUOL LEPATUWY O¢ Beppokpacia aépa, [kPa]

es TTHEON KOPETHOL LEPATUWY YIa SeSopivn XPOVIKN TTERI0S0, [kPa]

€a TTOAYHATIKN TTieon KopeouoL, [kPa]

€s-€a EAMEIMHA TTIEONG KOPECHUOL LEPATUWY,

ET e€aTpiocodiarvor), [mm day-1]

ETo e€aTUICOSIATIVON KAAIEPYEIAG avapopds, [mm day-!]

ETc e€aTuocodiamvor) KaAépyeiag, [mm day-1]

ETc act TPAyUaTikh e€aTicodiatvor kaAAiEpyeiag, [mm day-1]

exp[x] Bdaon TV PLOIKWY AoyapPIBuwY, 2,7183

fc MEPOGC TNG ETMIPAVEIAC TOL £5APOLG TTOL KAADLTITETAI ATTO TNV KAANIEpYEIQ, [-]

fw KAQOUQ TNG ETTIPAVEIAS TOL £€5APOLGS TTOL SIAPPEXETAI ATTO PPOXN N
dpdevon, [-]

few KAQOMQ TNG ETMIPAVEIAG TOL £€5APOLG TTOL £ival ONO EKTIOEUEVO KAl

SiaPpéxetal kal atmo TO OTToio YiveTral n e€aTion, [-]
G pon TNG aloBNTAG BepuoTNTAC OTO £6aOog, [MJ m-2 day-1]
Gsc nAlakr otaBepd, [0,0820 MJ m-2 min-1]
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Kcini

Kc mid
Kc end
Kc max

Kc min
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Keb ini
Keb mid
Keb end
Ke
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Lini
Ldev
Lmid
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n/N

Pa
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Ri
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KATAAOI'OX TYMBOAQN

OWOC TNG KaAAIEpyelag, [m]

vYog apdevong, [mm]

OYOoC dpdevong YIA TO HEPOC TNG empAveIag TTov diappéxeral, [mm]
apIBPOS TNG NUEPAG TOL £TOLG, [-]

PLTIKOC CLVTEAEOTAC KAANIEPYEIQG, [-]

OULVTEAECTAC KAANIEQYEIQG YIa TO APXIKO OTASI0, [-]

OULVTEAEOTAC KAANIEQYEIAC YIA TO OTASIO HEONG TTEPIOSOU, [-]
OULVTEAEOTAC KAANIEQYEIQGC YIA TO TEAIKO OTASIO, [-]

HEYIOTN TIUA TOL PULTIKOVL CLVTEAEOTH) HETS aTTd Ppoxn N apdevon, [-]
EAAXIOTN TIA TOL PLTIKOL CLVTEAEDTN KATW ATTO ENPO £6APOC XWPIG
kaloyn, [-]

BACIKOC PULTIKOC CLVTEAEOTNG, [-]

BACIKOG PULTIKOG CLVTEAECTAC YIA TO APXIKO OTAbIO, [-]

BACIKOG PULTIKOG CLVTEAECTNG YIA TO HECO OTASIO, [-]

BACIKOC PULTIKOC CLVTEAEOTAC YIA TO TEAIKO OTASIO, [-]

OULVTEAECTAC eEATHIONG TOL £6aPOoULG, [-]

OULVTEAEOTAC HeioNC TNG e€ATIoNg ToL e6APoLG, [-]

OULVTEAEOTAC LOATIKNG KATATTOVNONG, [-]

Siapkeia apxikoL otadiov avanTuéng, [day]

Sidpkela oTadiov Taxeiag avamnTuéng TNG KaANEpyeiag, [day]
Sidpkeia peoov otadiov avanTuéng, [day]

Slapkela TeEAIKOL oTadiov avanTuéng, [day]

SeiKTNG PLAANIKAC emmpavelag, (leaf area index) [m?2 (PLANKNAG eTTIPAVEIAG) M-2
(eSapikAC empavelag)]

HEYIOTN SvvaTh NAIOPAVEID KATA TNV SIAPKEIA TNG NUEPAG OTAV LTTAPXEI OAIKN
aiBpia, [hours]

TTOAYHATIKEG WPES NAIopaveiag, [hours]

OXETIKA NAIOPAVEIQ KATA TNV SIAPKEID TG NUEPAC,

BpoxomTwon, [mm]

aTpooealpikn Teon, [kPa]

e€ynivn akTivoPoAia, [MJ m-2 day-1]

AKTIVOROAIG HEYAAOL PHAKOLGS KLUATOG, [MJ M2 day-!]

kaBapn akTivoRBoAia, [MJ m-2 day-1]
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Rni
Rns

Rs

Rso

la

Is
Rs/Rso
RAW
REW

RH
RHmax
RHmean
RHmin
RO

Tk
Tmax
Tmin
TAW
TEW

U2
WUE
WUEror
WUERR
Y

Ze

Zy

KATAAOIOZ *YMBOAQN Bedll

KaBapr HeEyAAOL HNKOLS KOUATOC akTIVORoAIa, [MJ m-2 day-1]

KaBapn WKPOL HAKOLG KOUATOG akTivoBoAia, [MJ m-2 day-1]
AKTIVOROAIG HIKOOUV PAKOLS KOHATOC, [MJ m-2 day-!]

akTivoPoAia oAikNG aiBpiag, [MJ m-2 day-1]

agpoduvapikn avriotaon, [s m1]

TTOKVOTNTA EMMIPAVEIAG N AVTIOTAON KAALUPEVNC ETTIPAVEIAG, [s m-1]
OXETIKI AKTIVOPROAIQ 1) OXETIKN AKTIVOROAIG IKPOUV HAKOLGS KOUATOG [-]
WQENUN Lypaoia, [mm]

Apeca eEATUICOHEVO VEPO, HEYIOTO DYOC VEQLOL TTOL UTTOREI va eEATUIODEI
aTTo TNV ETMIPAVEIAKA OTPWON TOL £6APOLGS XWEIC TTEQLIOPIOUO KATA TNV
Slapkela Tov oTadiov, [mm]

OXETIKA LYPACIA, [%]

HEYIOTN NUEPNTIA OXETIKA LYPATia, [%]

HEON NUEPNOIA OXETIKA LYpPATia, [%]

EAAXIOTN NUEPNOIT OXETIKA LYPATIA, [%]

EMPAVEIAKT aToppEor), [mm]

Bepuokpaoia aépaq, [°C]

Bepuokpacia aépa, [K]

HEYIOTN NUEPNOIa Bepuokpaacia aépa, [°CJ

eEAAXIOTN NUEPNOIa Beppokpacia aépaq, [°C]

Silabeoiun edagikr vypaoia, [mm]

OLVOAIKA £€QTUICOPEVO VEPD, HEYIOTO LYWOGS VEQOL TTOL UTTOPE VA £EATUICOEI
aTTo TNV EMIPAVEIAKA OTPWON TOL £6APOLGS XWEIC TTEQLIOPICHUO KATA TNV
Sidpkela Tou otasdiov, [mm)]

TAXOTNTA TOL CEPA O€ 2 M TTAV® ATTO TNV ETMIPAVEIA TOL €6APOLG, [M s1]
ATTOTEAEOUATIKOTNTA XPNONG VEPOL

OULVOAIKR ATTOTEAECHUATIKOTNTA XPNONG VEPOUL, [kg oTpt mm-1]
ATTOTEAEOUATIKOTNTA XPNONG ApSeLTIKOL vePOD, [kg oTp-t mm-1]
TTapaywyn TNG KaAAEpyeIag, [Kg oTp 1]

BABoG amod TNV emM@Avela TNG eSAPIKAG OTPWONG EKTIBEUEVO YIA ENPAVON PE
e€ation, [m]

RBdaboc pilooTpwuaTog, [m]

LVWOUETPO, LYPOGS TTAVE® ATTO TO eTiTTESO TNG BAAacoag, [m]
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NoUIITl KATAAOTOX S YMBOAQN

a

Y

AS

Orc
Ot

Bwp

OULVTEAEOTAC avakiaong, (albedo) [-]

WOLXPOUETPIKN OoTaBepd, [kPa °C-1]

KAION TNC YPAUUNG TTieoNnG KopeopoL bdpaTuwy, [kPa °C-1]

S1apopA TNG TTEPIEXOUEVNG £6APIKNG LYPATIAG, [mMm]

kKAion Touv nAiov, [rad]

edagikn vypacia, [m3(vepov) m-3 (e5apoug)]

eSapIkn vypacia oTnv ISatoikavoTnTa, [M3(vepov) m-3 (e6aPoug)]
OpPI0 £5APIKNG LYPACIAG KATW ATTO TO OTTOIO PEIVETAI N SIATTVON AOY®
avemdpkelac vepou, [m3(vepov) m-3 (e5Apoug)]

eSagIkn LYPATia OTo TNUEIO POVIUNG pdpavong, [M3(vepol) m-3 (e56APoug)]
AavBavouoa Bepuotnta e€aTuiong, [MJ Kg-1]

pEON TTLKVOTNTA aépa, [Kg m-3]

PaIvopevn Enper TokvoTNTA TOL £6APOLGS, [Kg M-3]

oT1aBepa Stefan — Boltzmann [4,903 10-° MJ K4 m-2 day-!]

YEQLYPAPIKO TTAATOG, [rad]

XPOVIKA NAIOKN YWVIA OTO HECO TNG XPOVIKAC TTERIOS0UL, [rad]

ywvia Tng wpag dbong Tov nAiov, [rad]
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KepdAaio

Eicaywyn

1.1. TENIKA

H apbevouevn vewpyia PpiokeTal Kal KaAeital va A&Tovpynoe avaugeoa oe SLO
AVTIKOOLOMEVEG TTOAYUATIKOTNTEG. H Hia TTpayHaTIKOTNTA €ival TO YEYOVOG, OTI TTRETTEl VA
IKOVOTTOINTEI TIG AVAYKES SIATPOPNG KAl TIC ALEAVOUEVEC TIOOCSOKIES YIa TTIO AveTn (N
ONO KaI TTEPICOOTEPWY ATOUWY. H GAAn, €ival ol TEPIOPICUOI TTOL LTTAPXOLY OTNV
EKHETOANELON TWV  QPLOKQWV TOPWVY Kal oTn  dLvaToTNTA  ATTOPPOPNONG  TWV
TTEPIPANOVTIKV OTPERADTEWY TTOL SNUIOLEYOLVTAI ATTO TNV EKUETAAAELOT) TOLG. To
YEYOVOCG aLTO EMRANAEI TNV 0POOAOYIKN SIaxEipIon TOL APSELTIKOL VELOL KAl SNUIOVPYEI
TN cLVEXA AVAYKN YIA BEATICOON 1 AVATITLEN VEWY PEBOSWYV KAl TEXVIKWYV £E0IKOVOUNONG.

Me yvoopova Tnv apxn TNG PeATIOTOTTOINONG TNG TTAPAYWYNS ava povada
SIOBECIUOL VEPOL, aVTi ALTAG TNG HEYIOTOTTOINONG TNG TTAPAYWYNG avd povasda
EM@AVEIAC yNG, TTOL ETMKOATOLOE, KLPIAPXO {NTOVHEVO OTOV TOMED TWV APSELOELWV
gival n avamntuén cLoTNUATRY APSELONC HE LYNARN ATTOTEAECHATIKOTNTA KAl HEYAAEG
SLVATOTNTEC VIO HEION TV ATTWALIV KATA TNV EPAPUOYH TOL VEQOU.

H mpoomdBeia yia TNV emmTevén HEYAADTEONG ATTOTEAECUATIKOTNTAG KATA TNV
EQAPUOYN TOL VEPOUL OTIC APSEVTEIG, Eixe WG ATTOTEAECUA TNV AVATITLEN TTOAAGV KAl
TTOIKINWV HEBOSWV dpbdevong. H otdydnv dpdevon OCULYKATOAEYETAI AVAPECA OTIC
oLYXPOVEG HEBOSOLS Apdevong Kal XapakTneiletal atrd LYWPNAR ATTOSOTIKOTNTA XPNONG
VEQOD, TOOO OTNV EMPAVEIAKT) OCO KAl TNV LTTOYEIQ EPAPHOYN TNG.

TN XWEA HAG N apdeLOUEVN HE OTAYOVA EKTAON OULUUETEIXE PE TTOCOOTO 22%
oTNV  OLVOAKK aP&eLOUEVN YeWEYIKN ékTaon (EBvikA ItamoTikn Ymnpeoia, 2000).
MoAovoT n emipaveiakr otaydnv Apdevon Exel LIOBETNBE ATTO TOLS KAANIEQYNTES, N
LTTOYEID EXEI TOXEI EQAPHOYNGS TNG O€ EAAXIOTO TTOCOOTO ATTO ALTOLC, TTAP’ OAO TTOL TA
TTAEOVEKTAUATA TNG EXOLY ATTOSEIXOEI KAl ATTO £YXWPIEG EQELVNTIKEG UEAETEC OE SIAPOPES
KOANEQYEIEG,  OLUTTEQINAUPAVOHEVGY KAl TV  {axapoTeLTAWV  (ZakeAAapiov-

MakpavTtwvadkn k.d., 2000, 2007p, Sakellariou-Makrantonaki et al., 2001, 2002a,p).
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T'ENIKA

IxebOV OAEG Ol YVWOTEG HEBOSOI APSeLONG KAANEQYEIY XONOIUOTTOIOLVTAl OTA
(axapOTeLTAG aAva Tov KOOWO. e KABe Treploxn, N MEBodog kabBopileTal TTOAD
TTEQICCOTELO ATTO ALTO TTOL Eival TEXVIKA KAl OIKOVOMIKG SuvaTtd oTa TOTIKA TTAdicIa
TaPA aTmod TIG ATTAITACEIS KAl TA XAPAKTNPIOTIKA TNG KAANIEQYEIAS TV {aXAPOTEOTAWY.
‘ETO1, N €MPAVEIAKEG APSEVTEIC HETW AEKAVAV, AWPISWYV N ALAAKWY KLPIAPXEI OTIC HIMA,
Tnv Tovpkia kal To lpdv, &ved TA CULOTAPATA KATAIOVIOUOL TIOL XENOIUOTIOIOLV
QALTOKIVOVUEVOLC EKTOEEVLTEG, OAUTTEC, TTEQIOTPOPIKOVLG apS&eLTEG K.ATT.,
XPNOIUOTTOIOLVTAI OXESOV T€ OAEG TIC APSELOUEVES eKTATEIC {AXaPOTELTAWY OTNV ITAAIQ,
TN TaAANia, Tnv EANGSa kal Tn Popeia Evpwtn. ITnv lomavia, ol TTapadooiakes
EMQPAveEIakES pEBodol dpdevong avTikabioTavral amd CLOTAPATA KATAIOVICHOL. H
EMAOYN HETAEL emmpaveIaKNG Kal dpdevong e kaTaloviopd obryynoe Toug Haddock et
al. (1974) va cLYKPIVOLY ALACKIQ UE EKTOEELTEG. AV KAl N AP&eLoN HE EKTOEELTEC E6WOE
LWNAOTEPA PLTA HE TTIO TTPACIVES KOPLPES ATTO OTI N APSELON e ALAGKIA, Sev LTTAPEE
Kapia Slapopd oTn oLYKEVTPWON {axapng oTig pilec. Or TTapaywyeg axapng ATav
io1EG, AAAG 6eSouEVOL OTI OTA ALAGKIA XPNOILOTTOINONKE 20% TTEQITTOL TTEPICTOTEPO
VEPO, €iXaV HIAV aVTIOTOIXa XAUNAOTEQN TTAPAY®YN avd povada vepoL apdevong TToL
EPAPUOOCTNKE.

Me Tn PaBia piloPoiia Touv, To {axaPOoTeLTAO UTTOPE va &exBei apdevon Ao
KATW, TT.X. amd TNV avOWWon TNG LTTOYEIAG OTABUNG, LTTO TOoV OPO OTI N KAANEPYEID
pTopei va AGPel eTapkn BpemTIKA OTAV TO EMIPAVEIAKO OTOWHA TNG €SAPIKNG KATATOUNG
mapapevel Enpd (Henderson et al., 1968, Benz et al., 1985). H ortayénv apbdevon,
XPNOIUOTTIOIEITAl KLPIWS YIA TIC HEYAANCS a&iag KAANEPYEIES TTOL gival 181aiTEpa evAIoONTEC
otnv éAAePn vepov. Mepduata otny AyyAia Sev édafav ocuvoTnUaTtikn Slapopd TNG
€Miépaong TNG oTAydnV apdevoNng Kal TOL kKaTaloviopoL (Draycott and Messem, 1977).
TIG TTOAD OePUEC NUEPES, AKOUN KAl Ol KOAG aPSELOUEVEG KAANIEQYEIEG {AXAPOTELTAGWY
propei va &ci€ovv onueia pdpavong. H dpdevon e LEPOVEPWON UTTOPEI VA AvaXaITioE!
ALTAVY TNV TAPOSIKN KATATTOVNON, AAAG Sev £xel Seiel va Sidel afloonueicdTn avénon TNG
mapaywyng (Kohl and Cary, 1969, Milford, 1975) kai v TTACN TIEQITITWOEI N TEXVIKA ALTN
Sev gival ATTOTEAECUATIKA YIA TIG KAANEQYEIEG AyPOL.

‘ONec oI pEBOSOI OTOXELOLY OTNV OHOIOHOPPN EPAPUOYN TTPOKEIUEVOL VA
BeATIOTOTTOINGEI N SIABECIUOTNTA TOL VEPOL TE OAN TNV KAANIEQYEIQ KAl VA ATTOPELXOE N
OTTATAAN VEPOUL WE TNV PaBeId 8INBNoN wg ammoTéAeoua TNG LTTEPAPSELONG. EvToLTOIC,

emmeldr) 10 {axapoTevLtAo Sev TTAPoLOIAlEl KAvEVA evAICONTO OTASIO KAl ETTEIS N
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KE®. 1 EIZATQrH

TTOIOTNTA ToL eV emmNPeddeTal SPACTIKA ATTO HYETPIA LEATIKN KATATTOVNON, £TNEEAleTal
AlYOTEQO ATTO TN PTWXN OUOIOUOPPIA O Oxeon HE AANeC KaANiEpyeeg. O1 Ayars et al.
(1990) Ppnkav via 1o {axapOTELTAO OTI HEYAAEG TTAQRAANCKTIKOTNTEC Sev €AV KaApia
EMOPAON, EVA WIKEOTEQEC TTAPAAAAKTIKOTNTEG EMAVOAAUPAVOUEVEG, EiXaV ETTITITOEIG
oTnv mapaywyn {axapng Kal otnv amodoTikoTNTa XPNoNg ToL VvePOL. levikd, Ol
EM@PAVEIaKES pEBoSoI TTapoLvoIaloLy TNV WIKOOTEPN KAl N Apdevon PE OTAYOVEG TNV
HEYAADTELN OUOIOHOP®IA.

H otayénv apbdevon eival akdpa LTTO €PELVA, TA ATTOTEAECHATA TNG OTTOIAG
PaiveTal va gival evOapPLVTIKA, TOCO OO0V APOPA TNV TTAPAYWYI AAAA KAl o€ OXEon
HE TNV OMOIoHOpPia Apdevong, TNV €£0IKOVOUNCN VEPOL KAl TNV EMmdépacn OTo
MIKOOKAIMA TNG KAANEpYEIag (CLVONKES yia avamTuén ¢daviwy Kal AoBEVEIQV).

Or Sharmasarkar et al. (2001), ava@épouvv LYWNAOTEPN TTapaywyrn pPILQV
aXapPOTELTAWY KAl OTPEUHATOZAXAPOUL (TO YIVOUEVO TOL VTTOL RAPOog PIl@V KAl TNG
TTEPIEKTIKOTNTAG o€ {Axapn ava OTPEUPA) KATW ammod oLVONkeS oTaydnv Aapdevong
OLYKPITIKA HE TNV ApSevon HE ALAAKIA KAl N LYPNAOTEPN ATTOSOTIKOTNTA TTAPOLOIAETAI
OTIG TTEPIOXEG HE HEYAALTELO KOOTOG VEPOL KAl LYNAOTEPEC SATTAVEC YIA KATATTOAEUNON
Qlaviwv.

Emiong, oe meipapa 1mouv SiEENxBn oTtnv Tepioxny Wyoming Twv H.IMA., o
TAPATIAV® EPELYVNTEG AVAPEPOLY OTI N ATTOSOTIKOTNTA XPNONG VEPOL KAl AITTACUATOG
ATav LYPNAOTEPN OTNY OTAYSNY Aapdevon amod Ot oTNY AEdevon He KATAKALON, SivovTag
TTAEAANAG KAl LYNAOTEPN TTAPAYWYN OTPEUUATOLAXAPOL KATA 3-28% akOUa KAl OTIG
TIEQITITAOEIC HEIWHEVNG EPAPUOYNS VEQOL HE TO COOTNUA TNG OTAYSNY Apdevong.

O1 Hanson and Kaffka (2002) avagépouv OT11 otnv KaAipopvia n otayédnv
Ap&eLoN XPNOCIKOTIOIEITAI KUPIWG Ot KAANEQYEIEG KNTTELTIKWY KAl O OTTWEWVES KAl OTI
oTNV TEPITITON TV {aXAPOTELTAWY N £PAPUOYN TNG HEBOSOL PpiokeTal O APXIKO
o1abio. Ol i6lol gpeLYNTEG ONUEIVOLY TTWG N OTAYdNV UTToPEl va TTaifel pOAo oTnv
HEION TV ATTWAEIOV TNG KAANEQYEIAS AOYW TNG PICOUAVIAG.

O1 Tognetti et al. (2003), avapépouvy £€olkovounon VEPOL Tt TTOCOOTO 25% e
eQapUoyn otayény dpdevong ot Treipapa oL S1EENXON oTNV vOTIA ITaAia, CLUYKPITIKA UE
TNV XOUNANG TTECNG TeEXVNTA PPOXN, XWPEIC ONUAVTIKES SIAQOPES OTNY TTAPAYWYN TNG
KAAAIEpYEIAC CaXaPOTELTAWY.

ITNV XWPEA UAG, TO TTOCOOTO TWV KAANEQYOULUEVRY e (AXAPOTELTAA EKTACEWY

oL apdevovTal Pe oTAYSNV apdevon POAvel HONIC TO 8% OTTWCS PaiveTal oTov lMivaka
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T'ENIKA

1.1 omov Tmapovoialovial ol  pEBodol  Aapbevong ToL  epapuolovial  oTnV
TELTAOKOAAAIEQYEIQ OTNV XWPA UAG KAl TO TTOCOOTO €T TNG CLVOAIKNAG éKTACONG TTOL

KAAOTITEl N KABepia ammd avTég.

MINAKAZ 1.1. M£60do1 apdsuong Tov {axapoTeUTAwv otnv EAAGda kai nocooTidia
avaloyia aut®v ni TG KAAAIEPYOULIEVNG EKTAONG

MooooTO KAaAAMEPYOULEVNG EKTACNG

M£00d0¢ Gpdeuong (%)
ApOEUTNAC € AUTOKIVOULIEVO EKTOEEUTH (KAVOVI) 47
ApOEUTNAG L€ AUTOKIVOUUEVO 10TO (papna) 35
>Tayonv 8
ExToEeUTEG XaUNANG Kal LEoNG nieong 5
Enipaveiakeéc apdeUaelC 4
MIKPOEKTOEEUTEG 1

Mnyn: E.B.Z. (AdnuoacicuTa aTolxeia)

YTNV EANGSQ, ekTOG atro TNV £pevva TToL Sie€dyel N EAANvIKA Blopnxavia Zaxapng,
yla Tnv emépacn Tng otaydnv dapdevong OTnV TAPAYWYIKOTNTA TNG KAAANEQYEIQG
CaxapOTELTAWY, EXOLV ACXOANBEl KAl Ol ZakeAAapioL—MakKPAVTWVAKN K.A. (1998, 1999,
2000), NTIoLdNG K.A. (2003) Kal oI LAKEAAQPIOL KAl ANHOTTOLAOL (2005a,R) HEAETVTAC
SIaPoPETIKES SIATALEIC OTAAAKTNPOPWY AYWY®V, SOTEIC KAl oLXVOTNTES APdeLoNC.

‘Exel emiong aflohoynOei n empaveiakn Kal n vmoyea otdydnv apdevon ot
KaAAiEpyela CaxapOTeLTAWY (ZAKEAAQPIOL — MaKPAVTWVAKN K.A., 2000, 2007B), O1TOL
SiamoTwBnke avénon Tou PApouLg TV PICV Kal ToL {axaplkoL TITAOL, KABWS Kal
LWNAOTEPEG TIMEG LYPACIAC C& HEYAALTEPA PABN TOL £5APOLS KATW ATTO CLVONKEG
LTTOYEIAG OTAYSNV ApdevonG. AKOUA avagEépeTal, N SLVATOTNTA EEOIKOVOUNONG VEQOL
Katd 20% KATw ammd OLVONAKEG LTTOYEIAC OTAYSNV AP&SELONC, XWEIC va LTTAPXE
OLOIACTIKA pEiwon oTNV TTapaywyr axapoTeLTA®Y (Sakellariou — Makrantonaki et al.,
2001, 2002a,b).

MNa va avfnBei n cupPoAn TNG dpdevong OTNV TTAPAYWYN TEOYIUWY, 0 FAO
(2002) 5nAcovel OTI «QLTO TTOL ATTAITEITAI €ival BEATIOUEVN ATTOSOTIKOTNTA OTN XPNON TOL
vEQPOUL apdevong. AcSopevoL OTI N duvaTtdTNTa SIABeoNS TTEPICTOTELOL VEPOUL YIA TNV
dpdevon cival éva ambavo oevaplo, LTTAPXEN A £TTElyoLOA AVAYKN VA REATIOE N
dpdevon Kal N ATodoTIKOTNTA XPNONG VEPOL TWV CLUPATIKWV TTIPAKTIKWV Apdeuong

TTOOKEILEVOL VA OTNPIXTOLY N YEWEYIA KAl N TTAQAYWYN TPOPIUWV».
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KE®. 1 EIZATQrH

INUavVTIKOTATN TTPO0S0G éxel yivel oTnv avamTuén NG AaPSELTIKNG TeXVoAoyiag
ammo TN Sekaetia Tou '70. To PACIKO KiVNTPO YIA £PELVA OTNV APSELON ATTOTEAETE N
ATTaITNON TV KAANEQYNTWV YIA TEXVOAOYIEC APSELONG TTOL PEIVOLY TIG EI0POES VEQPOL
Kal epyaciag. H petapaon amod TIG €mMPAVEIAKEC HEBOSOLE OTNY AESELON PE TWAAVEC,
TTOL AKOAOLONBNKE ATTO WA PETARACN ATTO TN XPAON TWV EKTOEELTV OTNV OTAYSNV
APSELON, EXEl TIDAYUATOTIOINGEI HETA ATTO £VTATIKN £EQELYVA OTOLG TOWUEIC TNG YEWPEYIAG
KAl TNG HNXAVIKAG TV TeEXVOAOyI®V dpdevong (Kruse et al., 1990).

H dpdevon KATAVAAGVEl TO HEYAADTEQO WEPISIO TOL SIABECIHOL VEPOL. Me TNV
avfavopevn avnouxia katd TN SIGPKEIA TV TEAELTAIWY SEKAETICV YIA TN XPNON VEPOL
otnv dapdevon, LTTAPXEl WA avaykn va PReAtiotorroin@ei N amodoTkOTNTA  TNG
apdevouevnsg vewpyiag (Schultz and Wrachien, 2002). 'ETol, TTOAAEC OULOIACTIKEG
EQELVNTIKEC EQYACIEC EKTEAOLVTAl KAl QPKETEG HEAETEG €XOLV SNUOCIELOE yIa TNV
e€olkovOUNon vePOL APS&ELONG, TNV CTPAYYION KAl TNV ATTOPEON TTOL OXETICOVTAIl HE TA
Slagopa apdevTikd cvoThuata (Framiji et al., 1982, Bucks et al., 1982, Higgins et al.,
1987, Jensen et al., 1990).

H apbevopevn vewpyia oLPPAAAEl kaTd 40% OTNV TTAYKOOWA TTAPAYWYN
TPOPIHwY. Ol EMQPAveIakES PEB0S0I KaTd KOPIO AOYO KAl O KATAIOVIOUOG €ival Ol TIAEOV
XPNOIUOTTOIOVPEVES PEBOSOI Gpdevong ava Tov KOOHO. EvTovToIg, N amodoTikoTNTa —
EKPPACUEVN WS Avaloyia TS XPNoNG VEPOL TTPOC TO EPAPHOCHEVO VERO apdevong -
ALTOV TRV HEBOSWV tival PpTwxN (Raine and Foley, 2002). To avfavopevo KOOTOG TOL
vEPODL, N SNUOCIA TTiEDN YIA HEYAADTEQO EAEYXO TWV TTEPIRAANOVTIKGDV OTRERADTEWY, N
avfavouevn AoTIKA XPNoN Kal N HEWUEVN SIABeCIUOTNTA LTTOYEIOL VEPOL, £XOLV
oénynoel o€ WA TAoN YIA HEIRPEVN TTAPOXETELON TTPOC TN YEwEYIa, TTOL avaykadlel TOLG
KAANEPYNTES VA WAEOLY TIG EVAAANGKTIKEG ADCEIG TTOL PEATICOVOLY TNV ATTOSOTIKOTNTA TNG
XPNoNG vepoL. Me dedopévn TNV avfavopevn TAoON TTEPIOPICHOL TOL VEPOL APSELONG,
OLOTAMATA HE PTWXN ATTodoTIKOTNTA Sev Ba cival oc BEéon va TTapayAyoLy ETTAPKNG
TTOOOTNTEG TEOPIHWY YIA TOV TTANBLOUO TWV EVVEQ SICEKATOUHLEIOY OTIWC AVAPEVETAI
va ¢OAcel oTa pEoa avtoL Tou alwva (Davis and Hirji, 2003).

QG ek TOOTOL, N XPNON CLYXPOVMY KAl KAIVOTOUWY TEXVOAOYIWY YIa va avénbei n
aATTOSOTIKOTNTA TNG XPNONG VEEOUL tival emMTAKTIKOG. H YTToyeia Itaydnv Apdevon (YIA)
XPNOIUOTIOIEl ONUAVTIKA AlYOTEQO veEPO aTtd TNV APSELON HE ALAGKIA HECW TNG
eAAXIOTOTTOINONG TNG OTPAYYIONG, TNG ATTOPPEONG KAI TV XAUNAOTELWY ATTWAEIWYV ATTO

e€atpion (Alam and Broner, 2001). ETTOpéVaG, N YA Tooo@épel TEpAoTIO eSO yia TNV
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Il renika

avénon 1000 TNG APS&ELOWPEVNG EKTACONG OCO KAl TNG TTAPAYWYNG, XWEIC avénuévn
xpnon vepoL (Xie et al., 1993, Lamm et al., 1995b). H YIA TooO®EPEl TN HEYAADLTEQN
aKpPIREId TNC €PAPHUOYAS VvEPOL dpdevong Ocov aAPopd Tn BEon Kal emong OTov
TTEOYPAUMATIONO TNG Apdevong. ETol, TTpoo@épel OTOLS KAANIEQYNTEG TN SLVATOTNTA
yla abénon ToOL OIKOVOMIKOL OQEAOLG AOYW TNG HEIWONG OTO VEPO, TO AITACUA, TIG
Samaveg KAANEQYEITC Kal TNV abgnon oTny TTapaywyn (Hanson et al., 2002).

H YIA 6&ev cival pia pakpoxpovia kabliepwpévn TEAKTIKA  dpdevong. H
KATAYQAWUUEVN EUTTEIDIA TV KAANIEQYNTAV gival IoxX V. TOAAG aTTO Ta TTPWTA CLOTAUATA
YIA SuocAciTobpynoay AOYW TNG PTWXNG SIAXEIPIONS TOLG, TWV TTEOPRANUATWY ATt
gloxaopnon pilwv OToLG OTAAGKTEG KAl TOL aKATAAANAOL OxeSlaouoL. EvrolLTOoIg,
LTTAPXOLY EYKATACTACEIS YA ATIO TIG OTTOIEC £XEl CLOOWEELOEI APKETH EUTTEIDIA KATA TN
Sidpkela Tov xpovou (Ayars et al., 1999). NMapd TNV Taxeia avamTuén TNG TexvoAoyiag
YIA Kal Ta TTOAAG TTIOavVAa oQEANn, N LIOBETNON TNG HEBOSOL eival akopa apyn.

H YIA xpnolgotroleital oe HeYAAeC KAANEpyees, SEvoépa, auméNia KaBwe Kal
KOAM®TIOTIKA — QLTA KAl XAOOTATINTEG.  XTNV ~ AVACKOTINON  SNUOCIELHEVRYV
ATTOTEAEOUATV €épevvag oTnv YIA kataypdpnoav mTavw amd 30 SIapOpETIKEG
KaANEPYEIEG. Ol TTEPICOOTEPEG EPAPHOYEC ATAY CE PIOPNXAVIKA PLTA KAl ESWSIUES
KOANEPYEIEG, OAANG  KATIOIEG EPAPUOYEC  TTEPIEAAUPavayY  XAOOTATINTEG KAl PLTA
TTPACIVOU, EI8IKOTEOA ATTO TTNYEG AVAKLKAWUEVOL VEQOUL. ITIC YOAUMIKES KAANEQYEIES, TO
BAPPCEKI KAl TO KAAQUTTOKI ATAV O CLXVOTEQA AVAPEPQOUEVES EVG TTIOANEG AVAPOPEC
TTEPIEAGUPBAvVAY TNV UNSIKM, EVG PAIVETAI TIWG N LTTOYEIA OTAYSNY APSELON Sev £xeEl TOXE
EPAPUOYNG OTa {aXaPOTELTAQ.

ITIC TTEQICCOTEQEC TWV TIEPITITWOEWY O ATTOSOCEIC HE TNV XPNON TNG LTTOYEIAG
oTayénv apdevong SIATTIICTWVETAI OTI €ival i0€G ) KAAOTEQEG ME TIG ATTOSOCEIG TTOL
TTOOKOTITOLY HE TNV XPNON AAAWY CLOTNUATWV.

Aappavovtag vTown TN HEIUEVN SIOBECIUOTNTA KAl TO ALEAVOUEVO KOOTOG TOL
vEQOD, N LIOBETNON TNS LTTOYEIAG OTAYSNY APdELONG tival A KATAAANAN E€TTIAOY YIa

BICdCIUN apdeLOUEVN YEWPEYIA.
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KE®. 1 EIZATQrH

1.2. ZKOMNOZX THX AIATPIBHX

O OKOTIOC YIa TOV OTIoioV EKTTovVABNKe n TTapovoa SiIdakTopikn SiaTpipry, B6a vyivel
TEQICOOTEQO  KATAVONTOG, €AV  TIPONYOLUEVWS  avagepBoLY ol Adyol kal Td

£E0WTNUATIKA TTOL OSAYNCAY OTNV EKTTOVNOT TNG:

A. H eCatuiocodiamivory (ET) avrimmpoowmedel TN xpNon ap&eLuTIKoL  vePOL KAl
BpoxoTToewy arod TIG KaANEpyeleS. H Siattvon (T) eival To Bacikd cLvBeTIKO TNG ET TTOL
emdépd otnv oxéon ET-mapaywyng. Qotoco, n e€arwion (E) katd tn Sidpkeia NG
KAANIEQYNTIKAG TTEQIOSOL €ival éva oNUAVTIKO HEPOC TNG £EQTIICOSIATTVONG.

Katd tnv ekTipnon TV avaykwv of VEPO TwV KAANEQYEIQV, TIPETE VA
AappavovTtal LTTOWN Ol TTPAKTIKEG SIaXEipIoNg TToL €MSEOLY OTOLG KAIMATIKOULC KAl
PLTIKOLC TAPAYOVTEC TTOL emnNEealovy TNV biadikacia NG ET. O KAANEQPYNTIKEG
TTOOKTIKEG KAl N HEBOSOC dpdevong PTTopPEl va PETARAAAOLY TO HIKOOKAIUQ, va
ETTNPEACOLY TA XAPAKTNEIOTIKA TNG KAANEQYEIAC 1 TNV LYPAvVOoN TOL £5APOLGS KAl TOL
PLAOUATOG TV LTV (Allen et al., 1998). H efaTwion pmopel va HelwOEi
XPNOIHOTIOIVTAC £va opBd OxeSIAOHEVO oLOTNUA LTTOYEIAG oTAydnV dpdevong. Ol
OTAAAKTEG EPAPUOLOLY TO VEPO KATW ATTO TNV EMPAVEIA TOL £6APOLGS, APHVOVTAC Eva
HEYAAO HEPOC TNG £8APIKAC ETIPAVEIAC ENEO KAl TTEQIOPICOVTAC ETCI TIG ATTWAEIEC AOYW
e€ATUIONC.

Eva cival ammoAOTWG aVAYVWEICHEVES Ol ATTWAEIEG AOYw €EATUIONG OTNV
epappoyn ™G apdevong, Sev eival To 610 PePalUEVES OF TIMEC TNG. ATTO TNV
avaokoTNon SNUOCIELHEVY TTANPOPOPIY (Camp, 1998) mookLTITEl OTI N eEATUION
UTTOPEI VA QVTITTIPOOWTTELEl Eva TTOCOOTO ATTO 5% £WC 25% TNG €EATUICOSIATIVONG, £va
TTEAYHATIKA HEYAAO €0POG. ETOI yevvATal TO £€0MTNUA: AKOUA KAl AV gival yvwoTd TO
HEYEOOG TNG EEATUIONGC, TI LTTOPEI VA KAVEI O OXESIAOUOC KAl N Slaxeipion TV apdeLoEwY

yI' auto; ALTO TO €PWTNUA UTTOPEI va atmavinBel Ye TN yvwon ToL TTOTE KAl TTWC N
e€ATION epPaVileTal KABWG KAl HE TN YVOON TNG AKPIBOLS TIMAG TNG. AV n eEATUION €ival
HEYAADTEQN ATTO OCO OeWPEEITAl, ALTA N YVWON UTTOPE VA ATTOTEAECEl TO KPITAHPIO
EQAPUOYNC SIAPOPWY HETPWY UEIONG TNG, TA OTToIA £WC TOPA SeV XONCIUOTTOIOLVTAI
BeWPOLPEVA WG LWNAOL KOOTOLG. ATTO TNV AAAN TTALLEA, av N eEATUION €ival TTOAD
AyOTEPN ATTO OCO BePEiTAl, UTTOPE va @avel TS LTTAPXEN TTOAD HIKER TOAvOTNTA
€EOIKOVOUNONG VEPOL Kal ETOI eTevOLOEIC YIa Heiwon TNG e€ATiong (OTTWGS eival n
emévéuon otnv YIA) 6a Atav aveeAn N {NUIOYOVOG. AAG XWEIG auTrh TN yvoon, dev

orapxel Paon yia Spdon og oTToIASATIOTE KATELOLVON.
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Il ooz tHz AlaTPIBHE

‘ETO1 TPOKOTITOLY SVO EPWTAUATA: eival N e€aTIon onuavTikn; A&idel N epapuoyn
TEXVOAOYIQV KAl TTOAKTIKGV TTOL UTTOPOLY va TNV Helwoouy; H SiatpiPry avth amavta
OTO TTPWTO EPWTNHA KAl Sidel A HEPIKA ADON OTO §e0TEPO.

ITNV S1IaTPIRA HEAETGVTAI Ol TTAPAYOVTEG TTOL eTTNEeAloLy TNV EATHION KAl TO
OXETIKO TTOOOOTO TNG OTNV CLVOAIKN £€ATLICOSIATIVON XPNOIUOTIOIVTAG TNV HEBOSO
FAO-56 yia TOV LTTOAOYIOHO TNG €EATUIONG ATTIO TNV EM@AvEId ToL €6APOLS. ALTO
KaBioTatal 18IaITEPWS XPNOIMO YIA HEAETEG TTOL ETTISIOKOLY TNV REATICTOTTIOINCN TNG
amrod00NG TNG KAANIEQYEIAG HEIVOVTAG TO KAACUA TNG ET Tou oeileTal otny e€ATHION

atmod 10 £6APOoC.

B. Katd tnv epapuoyn Tng Apdevong, n kivnon ToL VeEPOUL TIPOKAAEITAl ATTO TIC
TPIXOEISEIC SLVALEIC, Ol OTTOIEC EXOLV TNV ISIA EVTAoN TTPOC OAEG TIGC KATELOVLVOEIG, KABWG
emmiong kal amo Tnv dvvapn Tng PapvTNTAG, N OTToIa Eival CLVEXNC KAl e KATELOLVON
TPOC Ta KATW. OI TPIXOEISEIG SLVAUEIG EAATTGVOVTAI, KABWGS N LYPACIA TOL £5APOLGS
avfaveral. Emopéveg oe Enpd £5a@og ol TpIxoelbeic SLVAUEIC €ival KATA TTOAD
HEYOADTEQEC ATTO OTI N SVVAUN TNG PAPLTNTACG KAl WOOLY TO VEPO €EICOL TTIPOC OAEC TIG
KaTeLOLVOEIG. KaBWS TO £5APOC LYpPAIvVETAI, O TTOPOI TOL KABICTAVTAI KOPETHEVOI KA Ol
TRIX0EISeic  Suvapeg e€aoBevoldy emTPETOVIAG oTny Sbvaun TG PapLTNTAG VA
emKkpaThoel. Katd ocouvemeia n kKivnon Tou vepolL KaBioTaTal KLPIWG KATAKOPLKN
(Phene, 1995a, Oron, 1981). H artAr kai Bacikr auTr) apxr LTTOSNAVEl OTI TO APSELTIKO
veEPO TTPETTEl VA ePpAPUOLETAl O OLXVEG KAl MIKPEC SOTEIC, OVTWSG WOATE N Kivnon Tou
vepoL OTO £6aPog va kabopileTal KLPIWS ATTO TNV §PACN TWV TPIXOEISWYV SLVAUE®V.

ALTA N BewENoN 0dnynoe oTNY LTTOBEoN OTI OTAV EPAPUOCOE veEPO He YIA aANG
Kal pe EXA, pe HIKEES eviAoeg PpoxNng, UITopel va SlapoppwBel éva vypaoliako
TEPIPAANOY OTO PICOCTPWHA TTOL VA ELVOE TNV KAALTEON AVATITLEN KAl PEYAADTEQN
ammodoon TNG KAANIEQYEIAS. ALTO TTPOTEIVETAI OTNY TTAPOLOA EQELVA VA ETTITELXOEI UE TNV
TEXVIKN TNG SIAKOTTOUEVNG EPAPUOYAC TOL VEQOL KABWGS KAl HE TNV EPAPHOYN TOL
VEPOL HECG CLOTAMATOS XAUNANG TTiEONG pe BapvTnTa.

AIAPOPES TEXVIKEG SIAKOTITOHEVNG EPAPHOYNG TOL VEQOU EXOLYV TOXEI EPAPUOYNG
OTIC €TMPAVEIOKEC HEBOSOLE dpbdevong (surge irrigation) (James, 1988) kai Ot
BeppoknTmakéc  KAANEpyeleG  (pulse irrigation)(Beeson and Haydu, 1995). H
Siakomtopevn apdevon Sev Exal £papooBei £ TOPA Ot CLOTHUATA OTAYSnV Of
oLVONKES aypou.

H dpbdecvon pe XaUNA TTOPOXA HECW OCLOTAUATOS HE PAPLTNTA EXEl KATTOIEG

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 13:33:13 EEST - 18.218.212.196



Keo. 1 Erzarerd [JEH

EQAPUOYEC, KLPIWC TTPCAKTIKES KAl OXI €EQELVNTIKEC, ATTO ETAIPIEC TTOL AVATITOVCCOLY
EUTTOPIKN 5pACTNPIOTNTA O€ TPITEG XWPEES YIA APSEELON, KLPIWS AAXAVOKNTIWY, KAl OTTOL
Sev LTTAPXEI N OIKOVOUIKY SLVATOTNTA AYOPAC £EOTTAICHOL YIO CUCTAPATA ME TTiEon N
OTTOL N €yYKATAOTAON CLOTNUATWV LTTO TTEON &ival TTAPAKIVOLVELHEVN KLPIWS AOYW

KAOTTING. AgV el YiVE TTEDAITED® EPELVA ETTAV® OTO AVTIKEIMEVO ALTO.

[ HYIA G Wa TNy TToL TTAPEXEl TO VERO aTTeLBEiag oTo PICOCTPWUA AVATITOOOE EVa
KOPEOHEVO LYPO WETWTIO OTNV PICOCPAIPA, €SIKOTEPA OTAV N 60N dapdevong eival
KovTd 1O 100% TNG e€aTUICOSIATIVONG 1 Kal XaunAotepn (Machado et al., 2003).
MeyaAng Sidpkelag apdedOEIC TLYKEVTPWVOLY TNV AVATITLEN TV PICOV YOPW ATTO TOLG
OTAAGKTEG KAl N OXETIKA XAUNAR LSPAVLAIKA AYWYILOTNTA, OTA PAPEIA KLPIWSG £5AMPN,
odnyoLy o¢ SlIaTAPNON TOL KOPECUOL OTO PICOCTPWHUA ETTIPEQOVTAG EAAEIYN QEQRd, N
otroia eival em{NWIa yia TNV Aeirovpyia TV pidev Kal emépd Aueca oTny avanTtuén TnNG
KAANIEQYEIQG.

O1 Meek et al. (1983) ava@épouv OTI Ot KAANEQYEIQ TOUATAC APSELOUEVNG
KaBnuepiva pe §6o¢€ig 100-120% NG EATUICOSIATIVONG O APYIADSES £6APOC, HEIONKE
N oLYKEVTIPWON ofLYOVOL KATW AaTO TNV EAAXIOTN ETMTEETTOHMEVN TIUA TOL KAl
oLUTTEPAvVAVY OTI N CLVEXNG SIATAPAEN TWV CLVONKWY AEPICUOL OTO £5APOC TTEPAY TOL
BaBoLG Twv 20 cm €ixe oNUAVTIKA emidpacn oTnv amodoon TNG KaAAiEpyeiag. Ol
Goorahoo et al. (2001) empepaicdoav OTI KAANEQYEIEG APEELOUEVES HE YIA LTTOKEIVTAI
oe¢ EANelyn ofuyovou oTo PICOOTPWHA TOLG KAl TTEOTEIVAV TNV TTAPOXN qépa Ot
KAAAIEpYEIQ TTITTEQIAG.

OewPNTIKEG KAl TIEIDAUATIKEG TTpoOo¢eyyioec (Letey, 1961, Herr and Jarrel, 1980,
Everard, 1985), kaBwcg kal n xpnon povréAwv (Meek et al., 1981, Biernbaum, 1992)
LTTOSEIKYOOLY OTI O QEPICHOG TOL PICOOTPWHUATOC PeATICOVEL TNV  ATTOS00N TWV
KAAAIEQYEIQV TOOO O€ LSPOTTOVIKA CLOTHUATA OCO KAl OTO £6APOC.

H Baoikn vmodopn NG YIA emTEETTEl TNV EOKOAN OLVEEC CLOTNUATWY TTAPOXNS
aépa oTNV YPApurn apdevong Kal €701 TNV atreLOEiag Tapoxn aépd oT1o PICOCTPWHA
TV KAANIEQYEIQDV.

Fiveral n vToBecn OTI 0 ALPICUOC TOL PICOCTPWUATOC REATICOVEI TNV ATTOSOCN
TV QLTOV HECK TNG PEATIOONC TNG A&IToLPYIAG KAl TNG aAvamTuéng Twv pilwv,
e16lkoTepa o€ Papeld £5Aapn. H 16éa Tov agpiIopoL ToL €6APOLS KATa Touvg Daigger
(1979) kai Busscher (1982) avnkel mBavoTata otov M. Enyeart kai Ta TTOWTA TTEI0AUATA

SieENxONoav ota TEAN TNG SekaeTiag Touv 1970 pe evSIAPEPOVTA ATTOTEAECUATA. XTA
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TEIPAUATA  ALTA  XPNOIYOTIOINBNKAV — AEOPOCULUTTIECTAG KAl SIATENTOI  OWANVEG
TOTTOBOETNUEVOI OE KATTOI0 PABOG O¢ AypO KAl O€ PLTOSOXEIQ.

NpoopaTteg HEAETEG €6ei§av OTI O AEQIOUOSG TOL PICOCTPWUATOC KAANEQYEIWY
avénoe TNV avamTuén kal amodoon TWV KaAMepyeiwv (Goorahoo et al., 2001,
Heuberger et al., 2001, Bhattarai et al., 2004).

Me Bdon Ta TTPONYOLWEVA, OTNV TTAPOLOA £PELVA TIPOTEIVETAI HUIA TEXVIKA
agpIcoL Tov PIZOCTPMUATOS TTOL TTEQIANAUPAVEI TNV £YXLON AEPA OTO APSELTIKO VEPO

KAB’ OAn Tn SiIdpkeIa TNG APSELONG KAl TNV TTAPOXN AEOPA UE TTHiECN PETA TNV apdevon.

Na Vv SlgpedvNon ALTOV TWV LTTOBECEWY, EKTEAECONKE TTEIDAUATIKY £0ELVA,
TPIETOVG SIAEKEIAG, O¢ KAMIEpyela (aXaPoTeELTAWY, O¢ AyPO TOL AYPOKTAUATOGC TOUL
MNavemoTnuiov GecoaAiag, OTTOL  £YKATAOTAONKAY  CLOTAMATA  LTTOYEIAS KAl

EMPAVEIAKNG oTAYSNV Apdevong.

IKOTTOC TNG TTapoLOAG SIATPIRAG ival:

e H aflohdynon NG e€olkovopnong apS&eLTIKOL VEQOL HE TN XPNON TNG LTTOYEIAG O€
oxéon He TNV empaveiakn otaydny apdevon,

e H emibpacn SIAPOPETIKWV TEXVIKWY £PAPHOYAS TOL VEQOL OTNV aAvATITLEN KAl TNV

armodoon TNS KAAIEPYEIAS TV {aXapOTEOTAWY.

EiSIKOTEPOI OTOXOI TNG HEAETNG Eival:

e H oLYKpION TNG LTTOYEIAC WE TNV EMPAVEICK OTAydnv apdevon He OPOLS
€€0IKOVOUNONC KAl ATTOSOTIKOTNTAC XPNONG vVEPOL oTa {axapOTELTAQ,

e H avamrtuén pag S1adikaoiag LTTOAOYIOHOL TNG eEATMICOSIATTVONG TNG KAANEQYEIQG
oL AapPdvel vTTOWN TA SIAPOPETIKA  PLOIKA  XAPAKTNEIOTIKA KABe peBOSOL
dpdevong,

e H avamrtuén Texvikwyv Slaxeipions TNG LYPACIAC OTO PICOCTOWUA TWV KAANEQYEIWY, UE
TN XPNoN SIAKOTITOPEVNG Apdevong, APSELONG KE XAUNAN TTieon Sla TNG RapLTNTAG
KAl JE TNV &yxuon aépa oTo SikTLO dPdevong,

e H Sigpedvnon NG mMOAvOTNTAG PEATICOONCS TNG TTOCOTIKNAG KAl TTOIOTIKAC attddooNng TNG
KAANEPYEIAG TV {AXAPOTEDTAWY HE TN XPHON ALTWY TWV TEXVIKWV.

e H Sigpebivnon TNG oxéoNG HETAEL TNG TTAPAY®YIKOTNTAG TNG KAANEQYEIAGS, KAILATIKGV

S5e50UEV@YV KAl APSELTIKOL VEPOL.
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1.3. AOMH THX AIATPIBHX

H Siatpipr) armmoTteAeital amd evvea KeEPAAQIQ. ITO TTOWTO KEPAAQIO SiveTAl WA YEVIKA
BIBAIOYPAPIKA) avaoKOTINGN, O OKOTTIOG Kal N Soun TNG SIATPIRAS KABWS KAl N SLUPOAN
NG £pYQTiag oTnV £PeELvA.

YTO0 6e0TEPO  KeEPAAalo TTapovoialetal  pia  PIPAIOYPAPIKA  AvaoKOTINON
SNUOCIELUEVY ATTOTEAECHUATWV TNG £PELVAG OTNV £PAPHOYN TNG LTTOYEIAS OTAYSNV
APS&ELONG KAl OTA XAPAKTNPIOTIKA TNG KAAANIEQYEIAS TV (aXAPOTELTAGDV.

1TO TPITO KEPAAQIO TTEPIYPAPETAI N OXESIACN TOL TTEIPAUATOG, O OXESIACUOG KAl N
£YKATAOTACN TOL APSELTIKOL CULOTAUATOC KAl Ol HEBoSOoI Kal O eEOTTAICUOG TTOL
XPNOILOTIOINONKE YIa TN ANWN HETENCEWY KATA TNV TTEIPAUATIKA diadikaaoia.

YTO TETAPTO  KEPAAQIO  TIEQIYPAQPETAl N SIASIKACIA  LITOAOYICHOL  TNG
eEATUICOSIATIVONG TNG KAANEQYEIAC KAI TOL TTOOYQAUUATIOUOL TWV APSELTEWV.

H afloAdynon Tng xpnong tng YIA o€ oxéon HWe TNV EXA Ocov agpopd otnv
£€0IKOVOUNON APSELTIKOL VEPOU SISETAI OTO TTEUTTTO KEPAAQIO.

H emidpaon TV TeXVIKWY TTOL £pappdoOnkav oTnv avamtuén kal TNy amodoon
TNG KAANIEQYEIAG cLINTOLVTAI OTO EKTO KEPAAQIO.

YTO EPSOUO KEPAAQIO TTEQIYPAPETAI N £TMSOACN TWV SIAPOPETIKWY TEXVIKWV
EPAPUOYNC TOL VEPOL OTNV £6APIKN LYPATIA.

ITO OY600 Ke(PAAQIO TIEQIYPAPETAl N UOVTEAOTIOINCN TNG OXEONG HETAEL TNG
TTAPAYWYIKOTNTAC TNG KAAANIEQYEIAC KAl BEPUOKPATIag aEpa, NAIOKAG akTIVOROAIAG Kal
TOL APSELTIKOL VEPOD.

YTO £vaTO KEPAAQIO  YiVETAI AVOKEPAAQION TWV OCLUTTEQLACTUATWY  TTOL
e€NxOnoav amo TNy emme€epyaacia Kal TNV avAALoN TV ATTOTEAETUATWY TNG EPELVAG KAl
mapovoialovtal TIPOTACEIG ETTEKTACNG TNG £0ELVAG.

AKOAOLBEI 0 KATAAOYOGS TV RIPAIOYPAPIKWY AVAPOLWV.

Ito Mapdptnua &isetal n pebodoloyia LTTOAOYICHOL TNG EEATICOSIATIVONG
avagopdc.

Y70 TEAOG TNG SIATPIPNAG TTAPATIOETAI TIEQIANWN OTNV AyYAIKN YAWooa (Abstract).
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1.4. ZYMBOAH THX EPTAZIALX

H kOpia cLpPoAN TNG SIATPIPNG ALTAG OTNV TTEPIOXN TNG £OELVACG TTOL KAALTITEI KAl TA

TTOWTOTLTIA CNEia, Ta oTToia TTapovaoialel, eival Ta eENG:

Epappdletal yia mpwtn popd apdevon ota {axapOoTeLTAA HE  SIAKOTITOMEVN
EQAPUOYN, KE XAUNAN TTieon KAl e EyXLON AEPa,

Epapudletal n pebodoloyia FAO 56 oToV LTTOAOYIOUO TWV AVAYKWV COE VERO OTNV
LTTOYEIQ OTAYSNV Apdevon TTOL eV £xel EPAPUOCOEl £wg TPA. ETol, LTTOAOYIlETal N
e€aTioodIamvor) TNG KAANEQYEIAG AaupavovTiag umown Tnv eEATUION aATTO TO
EMPAVEIAKO £6APOG, cLVONKN N oTToia SIAPOPOTIOIEl TO ATTOTEAECHA TNG EPAPUOYNGS
TOL VEPOL PEC® TNG LTTOYEIAG OTAYSNV OE OXEON HE TNV ETTIPAVEIAKNA,

ATTOSEIKVLOETAI N £€0IKOVOUNON AESELTIKOL VEPOL OTNY AEdeLON {AXAPOTELTAWY HE TN
xenon g YIA omoAoyilovrag Ttnv 6don dpdevong amd Ta Sebopéva NG
e€aTico8IaTIVONG,

EQapuoleTal n TEXVIKA TNG SIAKOTITOPEVNG £PAPUOYNG TOL VEPOUL, Ot KAANEPQYEID
LTTAIBPOL, TOCO He TN XPNon YZA OCO KAl UE ETMIPAVEIAKA OTAYOVQ,

Epapudleral n TEXVIKA TNG EPAPUOYNS VEQOL HE XAUNAR TTAPOXN HECGW CLOTAUATOC
XAUNANG TTieong pe paputnra,

Epapudleral n TEXVIKA £yxLONG Q€A OTO VEPO Apdevong HECK TOL CULOTHUATOC
oToyelag apdevong, oe PABOC > 15 cm e KAANIEPYEIQ aypou.

Meplypagetal N avarnTtuén NG SIAPETPOL SIAPPOXNG HE TO XPOVO OTNV ETTIPAVEIQKN)
SiakomTopevn AEdELON, HE YPOAUUIKA €§icwon e&v avTiBEoel PE TNV €KOETIK TTOL
XPNOIUOTIOIEITAI YIO TNV TTEQIYPAP) TNG OTN CLUPATIKN APSELON PE OTAYOVQ,

ATIO  TIEIDAUATIKEC  SIASIKACIEG  KATASEKVLETAI  OTI N SlaKoTITopevn  Apdevon
(emipavelakn Kal LTTOYEIA) UTTOPE va e€ATPaNiTEl HEYAALTEPN eTIPAVEID TTOOCANWNG
VEQOUL aATTO TA PULTA, KAADTEPN XWEIKN KATAVOWN TNG £5APIKNG LYPATCIAG KAl ATTOPLYN
ATTWALIRV AOYw Pabeidg Sinnong,

AvabelikvOeTal N SuvaToTNTA SIAHOPPWONS KAADTEPNS KATAVOUNG TNG LYPACIAG Ot
obyKpPIoN HE TN oLPPATIK APSeLOoN HE OTAYOVA SIOXETELOVTAC AEPA OTO VEPO
dpdevong,

ATTOSEIKVOETAI TTIQG N KATAVOWN TOL VEPOUL OTO £5A]OG TTPETTEl VA AduPaveTal LTTOWN
KATA TOV OXeSIAOHO €£vOC CLOTAMATOC APOL N eTmTELEN LWNAAC OMOIOUOPMIAC
TTAPOXNG TOL VELOL ATTO TO CLOTNUA KAl HOVOV SeV TIAPEXEI TNV ETTIOLUNTA KATAVOWN

TNG LYPATIag.
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2.1. TENIKA

MNa TOLG OKOTIOLG TNG Tapovoag SIaTPIPNG, dlevepyNBNKe IO  AVACKOTINON
SNUOCIELUEVV £OYATIMV YIa TNV LTTOYEIA oTAydNV Apdevon (YIA) KAOWGS emiong Kal
IO avaokOTINON £PYAOCIWV TTOL TTAPEXOLY TIANPOMOPIES YIA TNV KAAEQYEID TWV
{axapOTELTAWY KAl KLPIWSG YIa TNV emidpacn TNS Apdevong OTA TTAPAYWYIKA KAl
TTOIOTIKA XAPAKTNPIOTIKA TNG KAANIEQYEIQG.

O1 dnuooieLpéveg epyaoieg yia TNV YIA TTOIKIAOLY EVPEWC CE TTEQIEXOUEVO KAl
OKOTIO, 18iG O OxEéon HE TNV ATTOS00N TWV KAANEQYEIQY, TIC TTAQAUETOPOLS TOLG
OLOTAUATOC, TIC HETPNOCEIC PLTWV KAl £6APOLG. ITIC gpyacieC oLINTOLVTAI APKETEC
TEXVIKEG TTOOYPAMMATIONOL KAl OTPATNYIKEG Slaxeipiong, {NTANATA AVAYKWV O€ VEQO
TV KAANEQYEIV KAl ATTOSOTIKOTNTAG XPNoNg vepoL. TEAog, epIAappdavouy, {NTAUATA
HETPACEWY TNG €5APIKAC LYPACIAC KAl EKTIUNONG TNG OMOIOHOPPIAC KABWS Kal
EKTIUACEIC TNG HAKPOPRIOTNTAG TGV CLOTNUATV.

Ta TAPAYWYIKA ATTOTEAECUATA YIa TTAve ammod 30 KAANEQYEIES SeixvoLv TTWG N
anmodoon TOLG ME TNV LTTOYEIA OTAYOVA OTNV TTAEIOWNPIA TWV TIEQITTOCEWY NTAV
HEYOADTEQN N iONn TPOC aLT TTOL €MTELXONKE HE AANEG APSELTIKEG HEeBOSOULC,
TTEPIANAUPAvVOPEVNG TNG ETTIPAVEIAKNS oTAYSNV. NMANPOPOPieG OXETIKA He TN Xpnon YIA
otnv apdevon {axapoTeLTAWY, Sev AvAKTNONKAY AAAEC TTIEQAV TWV SNUOOCIELHEVV
EQYaoIwV ToL EpyaoTnpiou MewPyIKAS YOSPALAIKAG.

H avaokomnon mepIAappavel SNUOCIELUEVES epyaoieC €dIKA yia TNV YIA.
EvToUTOIG, £va HEYAAO HEPOG TWV SNUOCIELUEVGV TTANPOPOPIOYV TTOL AVAPEQOVTA
oTnV emeaveiakr otaydnv dpdevon yevika 1oxbLoLY Kal yia TNV YXIA. Eugpaon §66nke
KLupiwg oTn RIPAIoYypagia amd eMOTNHOVIKA TTEQIOSIKA KAl TTPAKTIKA CLVESPIWV TTOL
€€EOETAV TA ATTOTEAECUATA ETTAVAAAUPBAVOUEVDV HEAETWYV. ZOUTTEQIANPONKAY OUWGS KAl
AAAeC TINYEC PIPAIOYpa®iag yia va PonBnoouy oTnVv ICTOPIKA avaokotnon 1 yia va

AvakTNOOLY CNUAVTIKEC TTANPOPOPIES, AANWG OXI SIQBECIUEG.
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2.2. YNNIOTEIA XITATAHN APAEYIH (YIA)

To cboTNUa LTTOYEIAC OTAYSNY APS&eLONG ATTOTEAE! Hia TTAPAAAAyYr TOL eLPEWC Slade-
SOUEVOL ETTIPAVEIAKOD CLOTAUATOG APSELONG He OTAYOVEG (ELA), OTO OTTOIO Ol AYWYOI
EPAPHUOYNG TOTTOBETOLVTAI KATW aATtd TNV €mMPAvEID TOL £6APOLS, aAVTi va TOTTOOE-
TOOVTAl ETMIPAVEIAKDG. AOYW TNG LTTOYEIAC TOTTOBETNONG TV AYWYWVY, TO VEPO TNG
dpdevong, Ta BPEMTIKA CLOTATIKA, KABWGS KAl AAAA EKXEOUEVA XNUIKA, TTAPOXETELOVTAI
a1’ €vBeiag oTo PICOCTPWUA TV PLTWYV. LLVETTIWG, EMTLYXAVETAI N AKPIPNG EPAPHOYN
TOLG. TMoANOI gpevvNTEC LTTOOTNEICOLY - OTIWC KATAYPAMETAl OTNV  RIRAIOYPAPIKN
avaokOTINoN TTOL AKOAOLEEI - OTI TO YeYOvOC ALTO EMITPETTEI TNV REATIOTOTTOINCN TNG

TTAPAYWYNGS KAl 0dnyei og cLYKOWMISTH), LYNAOTEPNCS TTOCOTIKAG KAI TTOIOTIKAG AtTdd00NC.

2.2.1. OYIIKA XAPAKTHPIZTIKA THX YXA

‘Eva opBwg SlaxeipilOpevo cboTnua YIA Ummopel va aufAoel Ta TTAEOVEKTAUATA TNG
oTayénv apdevong, eSIKA Ce TEQIOXEG OTTOL N €€OIKOVOUNON VEPOUL Eival KLPIAPXO
NTNHAa. Tpia pLCIKA XaEAKTNPEIOTIKA TNG YZA eVIOXODOULY TA TTAEOVEKTAUATA TNG:

1. Y& &va KATAAANAQ OXeSIACPEVO, TOTTOBETNUEVO KAl SlIAXelpIlOPEVO cLOTNUA YIA,
oxebov pndeviletal N eEATUION TOL VEQEOL ATTO TNV £5APIKA ETIPAVEIQ KAl HEIWVETAI
ONUavTIKA N LYPAOCIA TOL PLAADMATOG (Grattan et al., 1990, Scherm and van Bruggen,
1995, Zoldoske and Norum, 1997).

2.'Eva armo 1a QLOIKA XaPaKTNPIOTIKG OTA oTtoia N YXIA TIAeOveKTel EvavT TNG EXA eival o
Slappexopevog oykog edagpougs. O Phene et al. (1987), ol Ben-Asher and Phene (1993)
Kal o Phene (1995b) avagépouy OTa ATTOTEAECHATA £PELVNTIKGY TOLG EOYACIMV OTI
LTTApPXEl WA avEnon oTov SIaPPexOUeEvo e5APIKO Oyko oTnv YIA kal otnv S1aBioiun
EMPAVEIQ YIA TTOAMATTAACIACUO TV PICOV KAl TIOOCANYN TOL VEPOL. YTTOAOYICAV OTI
yla sedopévn TTAPOXA VEPOL, O OPAIPIKOC OYKOG Ot £va APYIAOTINAWSES £6APOG cival
TIEPITTOL 46% PEYAADTEQOG YIA £€va oLOTNUA YZA O& OXEoN HE TOV NUIOPAIPIKO OYKO TTOL
SlappéxeTal e Eva oLOTNUA ETTIPAVEIAKNAS OTAYSNV.

3. ITNV YIA ol KOANEQYEIEC avamTTuoooLY PABLTELO PIJKO CLOTNUA aTTd OTI oTNV EXIA
Kal €101 Ol PICEC TV PLTWY CLVABWCS AEITOLPYOLY LTTO £va TTEQIRAANOV HE HIKPOTERN
Silakbpavon NG péEong Beppokpaciac (WuxpOTEPO TO KAAOKAIPI Kal BepudTEQO TOV
Xelpcova). E€aimiag avTtou, n Siatvon TV LTV TToL apdebovTal Ao éva cboTnua YIA
gival XapnAoTepn atmo avTh TV PLTV TTOL APdevovTal Pe EXA, yeyovOg TTOL OTToIO

OULVTEAEI O€ WA oNUAVTIKA abénon oTnv kKaBapn pwToocLvBeon (Phene et al., 1989).
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2.2.2. IAEONEKTHMATA THX MEQOAOY

‘Eva ocboTnua vTtoyelag otaydny apdevong, e’ OCOV ALTO TUXEl OPBOL OXESIACUOL Kal

Slaxeipiong, PPiBel TTACOVEKTNUATWY €&V OXEOEl PE TA CULUPATIKA CLOTAPATA, OTTWC

ammopEEoLY ATTO TTANBWEA EQYATI®V TTOL KATAYPAPOVTAlI OTNY AVACKOTINON:

e EAaxioToTTOlK TIG ATTALIEC VEQOUL, AOY® eEATUIONG 1) ATTOPPEONG,

e ATIO TNV OTIYPA TTOL TO CVLOTNUA gival LTTOYEIO, N ATTOSOCN TOL CLOTAUATOS €ival
avermnpEéaoTn aTod TA XAPAKTNEICTIKA SINBNONG TNG €5APIKAC ETTIPAVEIAC,

e H pOVIUN TOTTOBETNON TV AYWY®Y KATW ATTO TO PABOC ApooNng TTAPEXEI CNUAVTIKNA
€EOIKOVOHUNGON €QPYATIKGV KAl CLVTEAEI OTNV €EANEIWYN TWV HUNXAVIKOV POOPOV TV
AYWYWV,

e Eival 6uvaTtn n TMPOGCEyyIoN PNXAVNUATWY KAl N E0YACia OTOV XWPEO AKOUN Kal KATA
TNV Sidpkeia Tng dpdevong,

e [lpooPépeTal yIa Apdevon o ATTOKPNUVA, ETTIKAIVA AyPOTeUaXIa,

e Meivel TNV eupavion dlaviwyv, AOyw TNG TTEPIOPICUEVNG LYPACIAC OTNV ETTIPAVEIQ
TOL £6APOLG. ETTOHEVWG HEICVEl KAl TNV AVAYKN €papUoynS avIOKTOV®Y,

e YUVTEAEI OTNV HEION TV ACOEVEIRYV, Ol OTTIOIEG OPEIAOVTAI OTOV CLVSLACHUO LYNANG
OepPUOKPATIAC KAl ETTIPAVEIAKOD VEQOL KAl CULVETIOG OTN HEWON TNG avaykng
ETMPAVEIAKNG XNMIKAS KATATTOAEUNONG,

e [Mpoo@Epel SLvaATOTNTA LTTOYEIAG AITTAVONG EEAAEIPOVTAG TNV ETTAPH TOL AVOPWTIOL
HE XNUIKA TTPoiOvVTa. H armevBeiag epapuoyn TV ATTACPATOV OTo PILOCTPWUA
QTTOTEAEI EISIKOTEPO TTAEOVEKTNUA YIA OTOIXEIQ HE XAUNAR KIVNTIKOTNTA OTO £6APOC,

e Aibel TNV SuvaTtoTnTa SIaTAENONG VEPOUL, OVTAG IKAVO VA XPNOIUOTIOIE AVAKVKAWMEVO
VEPO YIa APSELON KAl KEIWVEI TOLG KIVELVOLG ATTO TTOAVI £KBeoNn OE ALTO.

2.2.3. MEIONEKTHMATA THX MEQOAOY

QoT1d00, TO CLOTNHA TNG LTTOYEIAC OTAYSNYV APdeLONG Sev OTEPEITAI PEIOVEKTNUATWV.

Kamola armo ta peidova PEIOVEKTAATA, TA OTToIa evEEXETAI VA QVTILETWTTIOOO0LY, €ival:

e YWNAO KOOTOC eyKATACTAONG TOL CLOTAUATOG,

AVLOKOAIQ OTOV EAEYXO KAI TNV ETTIOKELH TV SIAPPOWYV KAl KLPIWS TV EUPPALEWY,

o ATTQITEITAI £TIPAVEIAKT APSELON PLTPWHUATOC MIAC KAl HE TNV YIA TO EMIPAVEIAKO
OTPWHA TOL £6APOLE TTAPAMEVEl ENPO, OTTOTE eV TIAPEXETAI N AVAYKAIA LYPACIA YA
TO POTPWHUA TV CTIOPWYV,

e [IBavOTNTA {NWIV OTOLG AYWYOLS EPAPHOYNG ATTO TN §PACN TPWKTIKWY,

e AvOkoAia avoS8IKAG TTopeiag Tov vepoL Ot adpouepn e5A®N.
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2.3. OPIXMOX THX YMNOTEIAX X'TATAHN APAEYXIHX

Y10 MpoTummo ASAE S526.1 “Soil and Water Terminology” (ASAE Standards, 2003), n
oTroyela oTayénv apdevon (subsurface drip irrigation) opileTal WG «n EQAPUOYH VEQLOL
KATG ammo TNV EmM@PAveid TOL £6APOLS SIAUECOL OTAAAKTRV, HE TTAQOXEC YEVIKA TOUL
iI510L EDPOLG TIHGY HE TNV OTAYSNY APSELON.

ALTA N HEOBOSOC EPAPUOYAC TOL VEEPOL &ev TIPETTEl VA OULYXEETAI HE TNV
vmapédevon (subirrigation), n otmoia opPIleTal WG «N EPAPHOYN VEQOL KATW daTTO TNV
EMPAVEIQ TOL £5APOLS PECK TNG AVOWWONG TNG LTTOYEIAG OTAOUNG OTO PICOCTPWHUAY.
AMNoOI opiopoi TNG YIA TNV TEPIOPICOLY OTNV TOTTOBETNON TWV AYWYWDV £PAPHUOYNG
KATw amd 10 obvnBeg PABoC katepyaoiac ) oe éva PABog mouv Siacpalilel Tnv
emPicdOr TOLG KAB’ OAN TNV KAANIEQYNTIKN TTEPIOSO, LTTOSNAGVOVTAG TNV HOVIUOTNTA
TOL CLOTAUATOG.

Emmeibr) 1o PABOC KaATEPYATIAg CLXVA TTOIKIAEI HE TNV KAANEQYEIT KAl TOV TOTTO TNG
KaTepyaoiag, o auTAv TNV avaokomnon Aaupdavovral umown OAa Ta CLOTAUATA
oTayény HE AYWYOLS EPAPHOYNS TOTTOBETNUEVOLS KATW aTmd TNV EM@PAvEId TOL
ed6apoug (> 2 cm). O Opog «YTTOyEIa YITAYSNY APSELON» £XEl YEVIKA XPNOIMOTIOINOEI
poOvov Ta TeAeLTaIa 15 £wg 20 xpovia yia va Teplypdyel eEOTTAICHO oTaydnv dpdevong
KATwW atro TNV £5APIKN ETTIPAVEIQ.

MaAcioTePA, N OVOUATOAOYIA NTAV APKETA OCLYKEXLUEVN. Tia TTapddeyua, n
«LTTAPSELON» KATTOIEG POPES AVAPEPOTAY TOCO OTNV YIA OCO KAl OTNV avOW®OoN TNG
omovelag orddung (McNamara, 1970) ) avrioTEOPWS n  «LToOYea  Apdevon»
avagepoTav Kal oTig Svo puebodoug (Braud, 1970, Goldberg et al., 1976), aAAG cuxva
avagepoTav povov otny YIA (Hanson et al., 1970, Whitney, 1970, Edwards et al., 1970).

O 0pog «oT1aYdNV Apdevon» KATIOIEG POPEC XPNOIHMOTIOINONKE PHOVO yia TNV
EMQPAVEIAKN, AAAEG YIA TNV LTTOYEIQ KAl AAAEG Kal yia TIG Svo (Sutton et al.,, 1985,
Tollefson, 1985a, b). O opiocudsg oL §66NkKe ammd Tovg Davis and Nelson (1970a) ATav
TTAPOMOIOG HE ALTOV TTOL SideTal ONPEPA HE TN Slapopd OTI N «LTTOYEIA Apdevon»
XPNOILOTIOIOLYTAY AVT TNG «LTTOYEIAC OTAYSNYV APdevoNng», MOAvOTATa SIOTI ALTHAV TNV

TePiod0 Sev SIATIOEVTO OTO EUTTOPIO TTAPA EAAXIOTOC O€ APIOUO KAl TOTTOLG EEOTTAICUOG.
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2.4. IXTTOPIKH ANAXIKOIMHXH
YOUPwva pe Tov Camp (1998) otnv Kalipopvia o Charles Lee 1o 1920 TRpe SiTTA@UA

ELPECITEXVIAG YIA &vav TINAIVO OWANva Apdeuong HeE OTOWIA TTOL TOTTOBEeTOLVTAV
LYPNAOTEPA TOL SIKTOOL oTPAyyiIong. O TIMAIVOI aywyoi apdevong TTeoopilovrav va
XPNOIHOTIOINBOLY O¢ CLVSLACUO HE TOLG TIHAIVOLS AYWYOLS OTPEAYYIONG YIA VA
«LYPAIVOLV TO £6APOC YUPW ATTO ToV aywyoO». ETol, auTh ATav mOavov wa amo TIG
TTOWIMOTEPES HOPPES LTTOYEIAC OTAYSNY Apdevong.

H 81a0ecipotnta ToL TTAACTIKOL TTOL AKOAOLONCE TOV 2° TMAayKOoWO MOAEUO,
EMETOEWE TNV AvATITLEN TNG OTAYSNV, APXIKWS OTNV MeydAn Bpetavia kal mBavov ot
AANEC XWPES KAl apyoTEPa oTo lopanA kai oTic HMA. H umdyeaia otaydnv ammoTéAeoe
HEPOC TNG avamTuéng TG oTaydnv dpdevong ToLAdxioTov oTIC HMA, Eekivavtag
mepimou 10 1959, otnv Kahipopvia (Davis, 1967). Kata Tnv dekaetia Tou 60, oI aywyoi
EQAPUOYNS KATaAoKeLAZOVTAY ATTO TTOALAIBLAEVIO 1) PVC He OTIEC | OXIOHEC TTOL
TTooKaAoLVTAV He SiIATPNON N KOWIHO oTov aywyo (Busch and Kneebone, 1966, Braud,
1970, Hanson et al., 1970, Zetzsche and Newman, 1966), rj COVSECEIC SIAVEUNTWV HE
KAppwua o€ Silakpitd onueia (Whitney, 1970). ALUTA TO CLOTARATA AEITOLPYOLOAV OF
XOUNAEG TTIECEIG LTTO TTOIKIAEG CLVONKEG TTOIOTNTAG KAl PIATPAPICHATOS TOL VEPOL. Ol
Whitney and Lo (1969) afloAdoyncav Tnv éuppadn kal armodoon SIApopwy SIaveunT@y,
KATAANYOVTAC TG TO TTAACTIKO EICNYHEVO ETTICTOMIO ATAV O TIPOTIMOTEQOG TOTTOC.

Kard to 1970, eykaTaoTAONKAY SOKIUACTIKA CLCTAUATA O€ EUTTOPIKOVLS AyPOLS
Kal QuTEiEG AXAPOKAAQUOL XPNCIUOTIOIVTAG WA TTOIKIAIQ TOCO TTEIAMATIKGOV OO KAl
EUTTOPIKAV SIAVEUNTWV KAl Ay®Y®V epapuoyng (Davis and Nelson, 1970a,b, Davis and
Pugh, 1974, Gibson, 1974, Hanson and Patterson, 1974). AuTd TA OCLOTAPATA
XPNOILOTIOINBNKAY YIA WA TTIOIKIAIA KAANEQYEIQV TTOL TTEPIEAAUPAvVE €OTTEQISOEION,
{axapoKAAQUo, avava, PapPaki, Aaxavikd, @EouTd, XAooTATINTA, AROKAVTO, YALKO
KaAauTTokl kail ratarta (Davis and Nelson, 1970a, Davis and Pugh, 1974, Edwards et al.,
1970, Hanson et al., 1970, Hanson and Patterson, 1974, Phene, 1974, Phene and Beale,
1976, 1979, Phene and Sanders, 1976). Ta mepiocOTEQA TTPORANUATA OXETICOVTAV PE TNV
PTWXN OUOIOHOP®IA, TNV CLVINENCN TWV OCLOTNUATWY KAl TNV EUPEALN TV
OTAAOKT@V, N OTTOIA TTPOKAAOLVTAV ATTO O&EISIa TOL CISAEOL ) ESAPIKA TEPAXISIAL.

Katda mn &ekaetia Tou 70, 0 £EOTTAICUOC YIa TNV eyKATACTAON LTTOYEIWY OTAYSNV
oLOTNUATWV €ixe avaTTLxOel APKETA. ‘Eva pnxavnua, eva eykaBioToLOE TOLS AYWYOLCS

EPAPHUOYNG, €iTE EKAVE OTTEG 1) EI0YAYE TTAQOTIKOVG SIAVEUNTEC OTOV OWANVa (Zetzsche
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and Newman, 1966, Whitney, 1970). Tnv idia TTepitmou TTepiodo, avamrbocoovTav OTO
loPANA ETTIPAVEIAKA CLOTAUATA OTAYSNY APSEELONG, TTEPIAAPPAVOUEVOL Kal EEOTTAICHOL
vspoAimavong, (Goldberg and Shmueli, 1970). KaBwg o1 €UTTOPIKOI SIAVEUNTES KAl
OWANVEG yivoviav o aflOTTOoTOol, Ol EMPAVEIAKESG EPAPHOYEG AVATITOXONKAV UE
HEYOALTEQO PLOPO ATTO OTI Ol LTTOYEIEG, AOYW TIPORANUATWY HE TNV EUPEALN TWV
SlavepnTwV Kal TNV eloxwpnon pidov.

ITNV apxn NG &ekaetiag Touv 1980, TO evliapépov yia TNV YIA aAv&nonke,
mOavoTata AOYW TNG HEWOoNG TOL KOOTOLG TOL EEOTTAICHOL, TOL XAUNAOTEQLOL
AEITOLEYIKOL KOOTOLC TOL CLOTAUATOG, TTOL ATAV ATTOTEAECUA TNG TTOALETOLC XPNONG
TOL KAl TNG PEATIOUEVNG SIAXEIDIONG TWV AITTACUAT®WY. KATd TO TTPWTO Moo ToL 80, Ol
SNUOCIELUEVEG EQELVEG TTEQIAQUPAVOLY TTANPOPOPIEC YIa TO PABOG TOTTOBETNONG KAl
TNV I0ATTOXN TV AYWYW®V EQAPUOYNG, VIO TNV EQAPUOYN XNUIKWV, YIA TIG aTToSOCEIg
KOANIEQYEIV, VIO TIG QTTAITACEIG OE TTOIOTNTA KAl PIATRAPICUA VEQOUL KAl CLYKPICEIG JE
AAAOLC TOTTOLG APSELTIKWY cuoTnuaTwyY (Wendt et al., 1977, Sammis, 1980, Bucks et
al., 1981, Mitchell, 1981, Chase, 1985a, Plaut et al., 1985).

O1 Mitchell and Tilmon (1982) avépepav OTI LTTOYEIQ CLCTAPATA ATAV O XPNOoN
yia 10 £Tn OTO £peLYNTIKO TOLS TTPOYPAUUA KAl TTAPEIXAV 08nYIeS yia Tov oxedlaouo, TNV
EYKATAOTAON KAl TNV SIAXEIPION ALTWY TV CLOTNUATWY. EtTiong, o Tollefson (1985a,b)
AvEQeEPE EPAPHOYEC TNG YIA ot BAPPAKI KAl OITAPI, O€ £EvaV PHEYANO EUTTOPIKO AypO, Ol
omroieG APXIoAV He WA SOKIMAOTIKA TTeploxr) 1o 1979. To evliagépov yia v YIA
avfndnke kaTd TTIOAL PETA TO 1985, Tepiodo kaATd TNV OToId SNUOCIELOVTAI Ol
TIEPIOOOTEPES EOYATIEC HE ETTAVAANTITIKES TTEIOCUATIKEC UEAETEG.

Mo mpdo@aTta, ol Phene et al. (1993), o Burt (1995), ol Zoldoske and Norum
(1997) kar o Ayars et al. (1999), ocuvlntoLV TA TIAEOVEKTNMATA KAl TIOAVOLG
TTEQIOPICHOVLCS TNG YIA KAl YEVIKA QVAPEPOLY EUTTEINIEC ATTO TN XPNON LTTOYEIAC OTAYSNYV

TTOL TTPOEKLWAV PETA ATTO TTOAVETEIC EPAPHUOYEC.
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2.5. TEXNOAOTIKA KAI AEITOYPTIKA XAPAKTHPILTIKA

2.5.1. BAOOX KAI IIANOXH ATQrQN EGAPMOTHE

To PABOC TOL AYWYOL EPAPPOYNG OTTAVIA ATTOTEAECE QAVTIKEIUEVO £PELVAG, YI' ALTO Ol
TTANPOPOPIEC YIA SIAPOPEG OTNV ATTOS00N KAANEQYEIV PE TO PABOC TOL AYWYOUL
EPAPUOYNG Eival TTEPIOPIoPEVES. Ta PABON TV AYWY®Y EPAPUOYNS TTolkiAovy armd 0,02
m €¢ 0,70 m, eCaptpeva amd 10 £6APOC KAl TNV KAAIEQYEIQ. ITIC TTEQICOOTEREC
TTEQITITAOEIG, TO PABOGC TV AYWY®Y EPAPUOYNS ATAV TTIOAVOV TTPOCAPUOCUEVO OTIG
ETMKOATOLOEC OLVONKEG TNG TEPIOXNG Kal oTa &edopeéva Tou e5APOLS KAl TWV
LSPALAIKWY XAPAKTNEICTIKWY TOL. XITIC TEQITITACEIC OTToL afloAoynBnkav Sidpopa
BAON aywywv eQpAPUOYNG, TTapoLoIdoBnke WKER Slapopd oTnv amodédoon. e
KOAAEQYEIQ TTATATAG O€¢ avaxwpaTta, ol DeTar et al. (1996) afiohoynocav Tta Padn
TOTTOBETNONG AYWYWV EPAPUOYAC TV 0,08 m (TTAvw ammd Tov oTTOPO0) Kal TV 0,46 m
(kAT atmd TOV OTIOPO) KAALTEPA aATTO  evOIAUeoa 1) peyaALTepa PAdn. Or Bryla et al.
(2003) SiamicTwoav o1 n anmodoon ¢apag (fava bean) Atav vwnAoTePN ot PABN
TommoBéTnong 0,3 N 0,45 m armo o1 oTa 0,6 M.

Ma eyKATAOTACEIG TTOALETOVLC XPNONG OTTOL N KATEPYATIa TOL £6APOLG eival éva
NTNHA, Ta PABON aywywv €pAPHOYAS Kupavenkav amd 0,20 éwg 0,70 m. ‘Omou n
katepyaoia Sev Aappavorav ummown (TT.X. XACOTATINTAG, UNSIKA, (aXOPOKAACHO) Ta
RBABN ATaV HEPIKEC POPEC HIKPOTEPA (0,10 ¢wcg 0,40 m), e€apTpeva atmo To PABOS TOL
PI{OCTPWUATOS TNG KAANIEPYEIAG KAl TO £€5apog (Batchelor and Soopramanien, 1995,
YakeAAQPIOL-MaKPAVTWVAKN K.d., 2003p).

To POTPWUA TWV CTTOPWV KAl N AVATITLEN TWV PLTAPIWY ATAY AANOI TTAPAYOVTEG
TTOL eTNPEEacAyY To PABOC TOL AYWYOL £PpAPHoyYNG. O KATAIOVIOUOG N N ETTIPAVEIAKN
dpdevon xENOIHOTTOINBNKAY CLXVA YIA TO PLOTPWHA, KABIOTOVTAG £TO1 AvAyKn TNV
SilaBeoiuoTNTa SVO CLOTNPATWY, ALEAVOVTAC OMWC TA £(€0SA KAl MPEIVOVTAG TO
OIKOVOMIKO OPEAOG TNG YIA.

O1 Schwankl et al. (1990) Sigpebvnoay Tpia PABN aywyoL £paApUOYNG, TRia RABN
oTopdg TOMATAG Kal Tpia emimeda dpdevong (KAAoHaTa TNG eEATUICOSIATIVONG TNG
KOANEPYEIAC) o€ éva apylINoTTNAWSeS £6apog otny KaAipopvia. ILPTTEQAVAY TTWS O
KAADTEQOG CLVSLACUOC ATAV £va PABOC aywyoL epapuoync 0,15 0,23 m, éva PABoG
otmopdg 1,2 | 3,8 mm kal Wa nuepnaoia apdevon 0,5 TNG ETc 1) HEYAALTEQN, HETA ATTO WA
apxikn apdevon yia TNV SIappoxn TNG EME@AVEIAS TTAV®W ATTO KABE TTALPIKO.

O1 Al-Nabulsi et al. (2000) afioAoynoav Tnv emdpacn Tou PABOLS TWV AYWY®V
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EQAPUOYNG OTNV avamTuén kal amodoon nAIAvOoL, TOTTOBETOVTAG TOLG AYWYOULGS
EQAPHOYNG ETTIPAvEIaKA kal o€ PABN 0,15, 0,25, 0,35 kai 0,45 m. To BAB0G ¢ev eixe onua-
VTIKA emidpaon otov LAIL, MG n amtddoon o oTTOPO Kal EAAIO NTAV KAALTEPN OTA PAON
TV 0,25 kal 0,35 M, eve 1O PABOC Twv 0,25 M £500E 22% LYPNAOTEPN ATTOSOTIKOTNTA
XPNoNG VEPOL TE OXEoN HE TO EMIPAVEIAKO cLOTNUA. MNMap’ 6Aa avtd, 1o PdBog dev
EMESPACE CNUAVTIKA OTO HNKOG N TNV KATAVOUN TV pIleVv Tou nAiavBou. Or Colaizzi et
al. (2006) afloAdynocav 1o PLTPWUA KAl TNV ATTOS00N COYIAC HE AYWYOLS EQAPHOYNGS
TOTTOOETNUEVOLG O TTAATIA AVAXWUATA He SVO CEIPES PLTWYV, OE KABE AVAXWUA KAl O€
KABe Se0TEPO ALAAKI (HETAED TWV AVAXWHATWY). TO POTEPWHA ATAV KAAOTEQO KAl
TTOWIMOTELO OTA TAATIA AVAXWUATA, AAAG N amddoon Sev emnEedoOnke aAtd Tov
oxedlaopud avTd oLTE ATTO TO PABOC TV AYWYWY epapuoyng (0,15, 0,22 kai 0,30 m).

FevIKA, Ol €PELVNTEG TTPOTEIVOLY TNV TOTTOBETNON TWV AYWYW®V EPAPUOYNS OTO
HIKOOTELO PAOOGC TTOL EMMTEETTOLY Ol KAANEQYNTIKEG TTPAKTIKEG KAl OTO HEYAALTEQO
SuvaTtd PABOG yia TNV ATTOQLYN N TNV EAAXIOTOTTIOINCN TNG ETMIPAVEIAKNS SIaRPOXNG,
EKTOC av 0 oxeSlaopog mPoPAETEl apdevon via PLTPWUA. H Omapén adiamépaTtng
eSAPIKAG OTPWONG TTOL TTAPEUTTOSICEI TNV AVOSIKA Kivnon ToL VEPOL TTPETTEN ETTIONG VA
Aappaveral vTown.

H icamoxn TV aywymy epapuoyng emmiong TTolkiAel onuavtika (0,25 £¢wg 5,0 m),
HE TIC OTEVOTEPES ICATIOXEC VA XPNOIHOTTIOIOLVTAI KLPIWS YIA APSeLON XAOOTATINTA KAl
TIC €LPUVTEPEC VA XPNOIMOTIOIOLVTAI VIO SEVEPA ) QUITEAIO KAl YIO KAANEQYEIES OF
avaxwpaTta idiag icamoxng. Or Devitt and Miller (1988) Sicpebvnoayv SIAPOPES ICATTOXEG
AYWYW®V EPAPUOYNG Ot SVO €5APN HE TN XPNON AAATOLXOL APSELTIKOL VEPOL OF
xAootamnta otn Nepdada kal cuumépavay OTl n 1Icatoxn Tov 0,6 m ATav ammodekTA o€
EVA AUUOTINAGSEG £6AMOG AAAA LI eLEVTEPN ICATTOX ATTAITEITAI OE Eva APYIAWSEC.

Y€ KOANEQYEIEG PE GANEC 10ATTOXEC YPAUMU@Y (CaXaPOKAAQUO Kal avavag oTn
Xapdan kal KATIOIEG TIEQITITAOEIC PAUPAKIO), O AYWYOC EPAPUOYNG TIPETEl va
ToTToO¢eTeiTAl TTEPITTOL 0,8 M ammd KGBe ypapur. Kamokeg vywnAng a&iag KaAEpyeleg
UTTOPEI VO QTTAITOVY OTEVOTEPES ICATTOXEG O€ AUUWSEN €6APN KA/ Ot ENPEC TTEPIOXES
yla va SIacpaiioBei eTapkES 1I000YIO AAATWY KAl IKAVOTTOINTIKA TTOIOTNTA KAl aTTod0o0n
TGV KAAIEQYEIDV. MeYAADTEQES ICATTOXES UTTOPEI VA gival SLUVATEG O€ LYPES TTEPIOXES, UE
TTAPAYWYN IKAVOTIOINTIKWY ATTOSOCEWY O £TN HE HETPIA PPOXOTITGON, GAAG Ba
TTOOKOWOLYV UEIUEVEG ATTOSOCEIG O€ £TN e CNUAVTIKES TTELIOSOLCS ENPaTiag, eI8IKOTEPA

yIa evaioBONTEC KaANIEPYEIEC OTTWC 0 apapooitog (Phene and Sanders, 1976).
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O1 Ayars et al. (1995), avagEépouy OTI o€ KOANEQYEIEG TOMATAG KAl BAMPBAKIOL O€
AvaxwpaTa, N BEon ToL AYWYOL EPAPHOYNG OE OXECN HE TNV YOAUUN TV LTV N HE
TO avaxwpa Sev emmnpéace TNV amodoon, AAAd Ol HNXAVIKEG {NUIEC OTOLC AYWYOL
EPAPHUOYNG NTAV HEYAADTEPEC OTAV O AYWYOS £PUPUOYNG NTAV TOTTOBETNUEVOC OTO
ALAGKI TTAPA OTAV ATAV TOTTOBETNHEVOS OTO AVAXWHA KATW ATTO TNV YPAUUA TV
puTVv. O Alam et al. (2000) avagEépoLY TTWG N ATTOS00N UNSIKAG NTAV EAAPEWG
WKPOTEQN OTNV TIEQITITAON I0ATTOXAG ToL 1,5 m évavTi Tou 1 m, eva 1O PABOC (0,3 Kal
0,46 m) edwoe idlec amodooeis. O1 Khalilian et al. (2000) &ev SIATTIOTWOAV CNUAVTIKES
Silapopig otny amddoon Pappakiod dokipalovrag Tpia PAdn tomroBétnong (20,3, 30,5
Kal 40,6 cm) Kal SVO ICATTIOXEG AYWYWV EPAPHUOYNGS (KGO oeipd kal oelpd TTapd oelipd).

O1 Enciso et al. (2002) peAéTnoav Tnv emMidpacn TNG I0ATTIOXNG TWV YPAUHUWY
oTToPAG PapPakiod oTNV ATTOSOTIKOTNTA XPNoNG VEPOL LTTO SIAPopPaA emieda 66oNGg
apdevong He YIA Kal COPTIEPAVAV OTI N ICATTIOX TWV YOPAUU®YV €ixe HETPIa eTibpaon o€
auTAV eu@avifoviag Tap’ OAd ALTA LWNAOTEPN ATTOSOTIKOTNTA OTNV  OTevOTEPN
IoaTToXn. MOAOVOTI TO £6A®OC KAl N KAANEPYEIa €TTNEEAJOLY TNV ICATIOXA TV AYWYWV
EQAPUOYNG, E€UPaVICETAl va LTTAPXE WA YEVIKH CLUP®VIA TIWC N TOTToBETNON OF
amTooTACN TTEPITTOL 1,0 M €ival ETAPKNAG YIA TIG TTEPICTOTEPES OUOIOPOPPA ICATIEXOVOEG
YPAUUIKES KaANEpyeiec (Phene and Beale, 1979, Camp et al., 1989, 1997a, Hutmacher
et al., 1993, Powell and Wright, 1993, Lamm et al., 1995b).

2.5.2. AIAXEIPIXH APAEYIEQN
Iuxvornta apdsvong
H ouxvotnta apdevong SigpeLvNBNKE OTIC TTEPICOOTEQES £PYATIEC, €ITE WS TTPOG TOV
XPOVO €iTe W TPOCg TNV 6§dong dpdevoncg f auPoTepa. O pEBosdol TTPOYPAUUATICHOV
TV apdeboewy PpacicOnkav oTnv e€aticodiarvor) (LEToNUEVN 1 LTTOAOYICUEVN), OTNV
e€aTion amo eEAQTUICIMETPO | o€ ameLBeiag PETPATEIC ISIOTATWY TOL 6APOLS KAl TOL
PLTOL. H cLXVOTNTA APSEELONG TTOIKIAEI ATTO TTOAANES POPEC KABE HEPA EWG WIA POPA TNV
ePpSonada, eEQPTOUEVOC KLPIWS atmd TO av N APdELON ATTOOKOTTOLOE VA XOPNYNOoEl
vepd avdloya He TNV NEEPAOIa LEATOKATAVAAKON TOL PLTOL I AVAAOYA ME TNV
e€AVTANON TNG WPEANIUNG LYPaCIAg atrd To £€5APOG.

YuxvOoTNTEG APSELONG ATTO MIA EWC eTTA NUEPES Sev eixav emidpacn oTnv aATToO-
500N TOL APAPOCITOL HE Se50UEVO OTI N e6APIKA LYPACIA SlaTNENONKE Ot ATTOSEKTA

opla e€aviAnoncg (Camp et al., 1989, Caldwell et al., 1994, Howell et al., 1995, 1997).
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Ye WA HEAETN QULTOPATOTIOINUEVOL €AEyYXOL TNG apdevong via apaPoacito,
BaciouévoL OTIC BepPoKpaTieG PLAAGUATOG ol Evett et al. (1995, 1996) cuuépavav
WG N APSELON PE TNV HEOBOSO ALTH €iXE WG ATTOTEAEOUA HEYAADTEPEC ATTOSOTEIC ATTO
TNV apdevon He AvaTANPWON ToL €5APIKOL VEQOL TTOL €EAVTANONKE. YWNAOTEPN
armodoTIKOTNTA XPNoNng vepoL dIamoTwOnke ammd Toug Evett et al. (2000) oe¢ véa
TeIpPAUaTa apaPooitou, AaAAG Kal ooyIag, TTEOYPAUUATIOVIAG TNV ApS&EeLon HE TIG
maparmave Sladikaoies. O1 Bucks et al. (1981) Rpnkav TNV nuepnola apdevon KAALTEPN
amo TNV epdopadiaia ota KEePPLSIA Kal TNV eRSopadiaia KaALTEPN ATTO TNV NUEPNOIa
oTa TEMOVIa eve ol Camp et al. (1993) dev Ppnkav Siapopd petald TnG dpdevong
TTOAAEC POPEC TNV NUERT KAl TNG NUEPNOIAGC EPAPUOYNS YIa SIAPOoEa AaXavikd Kal
ppovTta. O El-Gindy and El-Araby (1996) avagépouvv HeyAALTEPEC aTToSOOEIC OF
TOUATA KAl ayyoLpEI YIa TNV NUEPNOoIa ammo OTl N apdevon KABE TPEIC NUEPESC OF Eva
aoPRecTOLXO £6AMOG OTNV AiyLTITO.

O1 Phene et al. (1990) avépepav TS LWNANG CLXVOTNTAG EPAPHOYN TNG YIA UE
500N 1 mm TIOANEC QOPEC TNV NEEPA, PACIoHEVn O PETPAOEIC attO ALCIUETPO,
ammédwoe LYPNAOTEPN TTAPAYWYH TOUATAC ATTd OTI N EPAPUOY 25 mm CLVOAIKA. Ol
Enciso et al. (2003) Sigpedvnoav TNV €midpacn TG ouvxvoTNTAG OTnv amodoon
Bappakiob o€ £va INVOAPYIAWSES £5APOGC LTTO CLVONKES EAAEIMUATIKNG Apdevong Kal
Sev diamioTwoay oNUAVTIKEG SIAPOPEC OTA TTAPAYWYIKA KAl TTOIOTIKA XOPAKTNEICTIKA
ToL Pappakiod. O1 Dukes and Scholberg (2005) epApUOCAV TIPOYPAUUATIONO
dpdevong pe PAon PETENOEIS £6APIKAC LYPATIAG e TDR kal pe kadbnuepivh dpdevon. H
TEWTN HEBOS0G 06AYNOE O TTOAD CLXVA EPAPUOYR VEQOL HIKPNG Sidpkeiag (30 min).

NoooTtnta vepoLd

O1 TTooOTNTEC APSELONG TTOIKIAOLY O& AVAAOYO BABUO Kal NTAV avaloyieg (KAAoUaATa N
TTOAATIAACIA) WAG HETPNUEVNG 1) LTTOAOYICUEVNG TTAPAUETOOL TTOL BEWPEITO PEATIOTN,
omwe n e€atpicodiamvor avapopdc, N €aTIcodIaTnvor) TNG KAAIEPYEIAG, N eEATHION
Ao eEATICIUETOO, TO EAAEIUIA £5APIKOV VEQOL 1 TO UNTPIKO SLVAWUIKO.

H PREATIOTN TTOCOTNTA  TIPOCSIOPICTNKE aTtd TNV TTApAywyn nH/kar TNV
atmodoTIKOTNTA XeNong vepoL. O Fangmeier et al. (1989) Ppnkav peyiotn amodoon
BapPakiov pe 1,3 TNG e€aticodiamvong (ETe) Kal HeEyioTn atrodoTIKOTNTA XPHoNG VEQPOL
pe 1,0 ETe. Or Caldwell et al. (1994) Sev Ppnkav emidpacn NG ouxvoTNTAG N TNG

TooOTNTAG AP&eLONG OTO KAAAUTTOKI 0To Kavoag otav n €€AviAnon NG SIaBEcIUNG
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vypaociag ATav <20%. OI Lamm et al. (1995a) avapipoLy OTATIOTIKWG ISIEC TTAPAYWDYEG
KAAQUTTOKIOU OTaV N dpdevon ATAV HeyaAvTepn Ao 0,75 ETe.

Or1 ammododoeig kal/ry n LEATIKR KATATTOVNON TOL PLTOL TTOAD AiYO £TNEEACTNKAV
ammod PEIUEVEG TTOOOTNTEC Gpdevong (0,6 — 0,7 ETc) oto Pappdk (Hutmacher et al.,
1995) kai otov apapooito (Howell et al., 1997), pye SeSopévo o1 N apdevon ATaAv
ETTAPKNG YIA TNV SIATHENCN ATTOSEKTWYV ETTITTESWV EAAEIMUATOC €5AMIKAG LYPATIAG.
Ouoiwg, &ldgopa kAaoupata (0,4-1,0) eCatwong amd  eCaTtuoipyerpo  (Ep)
XPNOIHOTIOINONKAV yid Tov KABoPIoOHO TNG TTooOoTNTAG Apdevong yia Paupdakl oTo
lopanA (Plaut et al., 1985) kai o kKaAaumokl otn Biptlivia (Powell and Wright, 1993).
YOOTAUATA CUTOUATOTIOINUEVRY EEATUICIUETOWY XPNOILOTTOINONKAY YIa TNV dpdevon
Baupakiov (Phene et al., 1992a) kai Tararag (DeTar et al., 1996) otnv KaAipdpvia kal
yla oTTwpwveg o€ Enpn meploxn (Phene, 1996).

O1 Bucks et al. (1981) ava@épouy UEyIoTn arTodoon TTETTOVIGV KAl KOEUHLSIOV YIa
1.0 ETe, aANG kaWd Slapopd oTtnv amodoon KApOT®YV, YIA &va eDPOG APSELTIKWY
TTOCOTATWY PACICUEVGY OTNV ETe. A WA TTEQIOPICUEVN TTAPOXN VEEOL, ol Batchelor et
al. (1994) Sigpedvnoav SIAPOoPES APSELTIKEG TTOTOTNTES PACICUEVES OTNV £EAVTANCN TNG
vypaociag ce canola, UITAWIa KAl TOHATA OTN ZIMTTAUTTOLE KAl BONAKAV HEYIOTEG TIMEG
aATTOSOTIKOTNTAG XPNONG VEPOL O€ APSELTIKEG TTOCOTNTEG XAUNAES £€G kal 0,55 — 0,85
e€AvIAnoNnG NG e€5agIkNG vypaociag. O Martin et al. (1996) &ev Ppnkav Slapopd
TTAPAYWYNS OE KAPOTA, KOLVOULTIS, HAPOLAI, KOEUUOLSIA KAl TOUATA YIa éva €OVPOC
emmmES WV €EAVTANONC TNG £6APIKNG LYPATIAS (20% £wG 45%).

Or Davis et al. (1985) Ppnkav OTI HEWON TWV APSEELTIKWY TTOCOTATWY
TIEPICCOTEPO ATTO 14 NUEPES TTPIV TN CLYKOWSH Heiwoe TNV amodoon TNG TOPATAG OTNV
Kahipopvia. Aev Ppednkav  SIAPOPEC He  SIAQOPETIKEG TIOCOTNTEC  EPAPUOYNG
ap&eLTIKOV VEPOL PACICPEVRY O¢ eEATUICIHETOO O€ TITTEPIEG OTN Aovididva (Bracy et al.,
1995). Or Sutton et al. (1985) avagépouy KaALTEEN aATTOS00N TOUATAC LTTO TTIAREN
S100e0IuOTNTA VEPOL (BACIOUEVN O HETENTEIC HNTPIKOL SLVAMIKOL TOL £5APOLCS) ATTO
OTI He SVO TTOCOTNTEG KAATUATA TNG TTANPoLGS. O Hanson and May (2000) TTAPEXOVTAG
o€ KAANEpyela PBlopunxavikng Topdtag 30, 45, 60, 75 kal 90% tng e€aTIcodIaTvong,
SIaTToTWOoAV HEIOoN TNG TTAPAYWYNG ME TNV HEIWON TNG TTOoOTNTAG VEPOL KaTa 10,1
€G 27,2% PETAEL TNG HEYAADTEPNG KAI TG WIKPOTEPNG TTOCOTNTAG.

MOAAEG aTTO TIC HEAETEC AfloAOYNONG TOL TTIPOYPAUUATIOHOL Apdevong OTNV

LTTOYEIa OTAYSNV Eekivnoav TMOAvOV yia va TIPOCSIOPICOLY AV N MEIUEVN eEATUION KAl
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N BEATIOUEVN ATTOSOTIKOTNTA Ba €ixav WA UETPOULUEVN EMMdpaon OTNV aTaitTnon Ot
Aap&evon N OToV XPOVO EPAPHOYNS TNG. Ta SNUOCIELUEVA ATTOTEAECHATA SV ATTAVTOLY
o€ AQLUTAV TNV €PWTNON HE CAPNVEID — HEWON TOL APSELTIKOL VELOL AVAPEQETAl OF
KATTOIEG TTEPITITAOEIS. Mapd TavTta, ol Phene et al. (1989) kal oi Howell et al. (1997)
avaQeEPOLY OTI OI TIMEG TNG eEaTICOSIATIVONG OTNY YIA ATAV iSIEC PE ALTEC AAAV
QPSELTIKWY CLOTNUATWY O TOUATA KAl apaPOoITo. Agv LTTAPXEN TMOAVOY KABOAKKN
amavinon ermeldr) emépoLY APKETOI TTAPAYOVTEG OTIWG O RPABUOC TNG ETIPAVEIAKAGS
Sibypavong cite amd apdevon eite amd Ppoxn, © PABUOS LTOKAALWNG KATA TN
BACOTIKA TEpiodo kal n emidpaon TNG Ppoxomrtwong n/kal TN dpdevong oTnv
avanTuén kal $pacTNEIOTNTA TV PILWV.

AIGPOPEC  UETPNCEIC  TIAPAMETOWY TV QLTWV  TEPIAQUPAvVOVTAl  OTIG
AVOPEPOWEVEG EOYATIEC, ATTO ATTAEG £WC TTOADTTAOKEG. H pETPNON TOL SeikTN PLAAIKNG
EM@PAVEIAG, TOL L&ATIKOL SLVAUIKOL TWV QLAWY Kal TNG BOgPUOKPATIAG TOL
PULAN®UATOG ¢ival ol Mo koivéc (Fangmeier et al., 1989, Hiler and Howell, 1973,
Hutmacher et al., 1985, 1995, Wendt et al., 1977). H aywypotTNTa TGV OTOUATICV
(stomatal conductance) peTpnOnke o€ TopdaTa Kal papPaki amd Tovg Hutmacher et al.

(1985, 1995) kal ot 6évdépa aTo Toug Shrive et al. (1994).

MoidéTnTa VEPOL

Y€ OXETIKA AiyeG epyaocieg §0ONnke 161QiTEPN EUPACN oTNV TTOIOTNTA TOL VvePoL. Ol
TTEQITITOEIG AAATOLXOL APSELTIKOL VEPOL €ival OI TTIO TTOAAEC £V KATTOIEC APOPOLOAV
TNV TTAPOXN VEEPOL TTAOLCIOL ¢ B¢io (Adamsen, 1989).

APKETEC AVAPOPEC APOPOLOAY OTN XPNON LYPWV ATTOPAATWY HE TN XENOoN
ovotnuatwy  YIA. O Phene and Ruskin (1995) mapovciacav Tn  XeNon
ETECEQYACUEVV LYPWV ATTOPAATWY O YEWPYIKEG KAANEQYEIEG KAl KAAAWDTTIOTIKA LTS
Baciopévol oTnV eutTelpia e TN Slaxeipion SIa@opwy BPETITIKWY OLOIWY, KLEIWS ToL N
KAl TOL VEPOUL, YIA va AtmoPpLYoLV TNV ékTTALON amd 10 PIlOoTPWHA. O Ruskin (1992)
emiong e€ETaoce Ta TMEOPANUATA KAl TMOAVES ADCEIC VIO TNV €PAPHOYT TOL ATTORANTOL
VEQOL HECw ovoTnuaTtwy YIA. O Gushiken (1995) Ttepleypawe SVO  peyaAa
TTeoyPAUpaTa oTn Xapdan, OTToL TO ATTOALHACUEVO pe SevTepoPaBuIa eme€epyaaia
VEQO XPNOIUOTTOINONKE O HOVIUA CLOTAPATA YIA, VIO WA TTOIKIANIG LTV TTEACIVOL KAl
XAOOTATINTA KAl YIA KAPTTOPOPA KAl KAA®TIOTIKA &évipa. Eme€epyaocpévo vepod

XPNOIHOTIOINONKE 0 CLOTAUATA YA yIia KOAQUTTOKI, BAppdki, oirdpl kal pmdléNa OTo
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lopanA (Oron et al.,, 1991). O Shrive et al. (1994) xpnCIMOTIOINCAV £TMTUXWS LYPA ATTO
SINBNON XWEWYV LYIEIVAG TAPNS ACTIKOV ATTOPPIMUATOV YIA VA dPSELCOLY CPEVSALO
KAl AEOKEG XONOIUOTIOIVTAG KATAIOVIOUO, ETIPAVEICKT KAl LTTOYEIA oTAYSny apdevon,
oTtov Kavaéda. O1 Trooien et al. (2000) xpnoipotoinocav éva cboTnua YIA yia apdsvon
pE LYPA CWIKA ATTOPANTA XWEIC 161QITERA TTPORANUATA EUPPAENS OTOLG AYWYOULGS
€EPAPHOYNG YIa pia Tepiodo dvo etwv. O Jnad et al. (2000, 2001) peta amod €€qem
A&ITOLPYIA CLOTAUATOG YIA HE XPNON ACTIKWY ATTOPAATWY, SIATIOTWOAY PEIWON TNG
KOPEOHUEVNG LEPALAIKNG AYWYIMOTNTAG KATA 85% KATW ATTO TO £TTITTESO TOL OTAAGKTN, O
omroiog ATav TomoBeTNUévog o€ PAbog 7,5 cm.

H xpnoipotoinon cuoTnudTtwy YIA yia dpdevon pe eTeCePYACHEVA AOTIKA
amoPANTa amoTeAel PACIK gpeLvNTIK §pacTNEIOTNTA TOL EpyacTtnpiov TewWPEYIKAG
YSPAULAIKAG, aTTO TNV OTToia £XOLV TIPOKLWEl CNUAVTIKA CULUTTEPACUATA YIA TNV
WPENUOTNTA TNG XPNONG YIA ot KAAAIEPYEIQ BAUPAKIOL (ZAKEAAQPIOL-MAKOAVTVAKN
K.a., 2006B, 2007q), ot¢ XAoOTATINTA KAl KOAARTTOTIKA @ULTA  (ZakeAAapiov-
MakpavTwvakn K.d., 2003p, 2004, 2005y, Sakellariou-Makrantonaki et al., 2003b, 2004,
2005b,c,d) kal copyo (Sakellariou-Makrantonaki et al., 2006a, b, 2007).

‘EKXvon XNUIKGOV

‘Eva TTAEOVEKTNUA TOCO TNG LTTOYEIAC OCO KAl TNG ETMIPAVEIAKAS APSELONG PE OTAYOVEG,
gival n duvaTodTNTA VA EPAPHUOCTOLY HE XAUNAO KOOTOG, Ol SIAPOPES XNUIKEG OLTIEG,
OLUTTEQINQUPAVOUEVRY TV  OPETITIKV — OLOIRY, ToL  XAwpiov, ofwv  Kal
PLTOPAPHUAKWY, AVA TAKTA SIacTAMATA KAB' OAN TN SiIdpkela TNG PAACTIKNG TTEQIOS0L
TV PLTRV. Ol CLXVEG EPAPHOYES BPETITIKGWV, HTTOPOLY VA HEIOOLY TIC ATTWAEIEG AOYW
EKTTALONG, €1I6IKA ToL N KAl PTTOPEI Va PEICOLY TNV ATTaitnon oe AmaopaTta. Eva 1o
QTTOTEAECUATIKO QIATOAPIOHA TOL VEPOL ATTOTEAEI KLPIAPXO JATNUA KAl n &yxoon
XNUIK@V 0LOIWV (TPIPAOLPAAIVN) YIa TNV ATTOPLYN EUEEAENS TV SIAVEUNTWV Eival
ONUAVTIKA YIA TNV HAKeolwid TV cLOTNUATWY YIA. O XNUIKES OLOIEC TTOL ATTAITOLVTAI
yla Tnv opBn) Siaxeipion evog ocLOTAMATOC eEAPTWVTAI TTPWTICTWS ATIO TNV TTOIOTNTA
VEQOUL, AAAG KAl ATTO TOV TOTTO KAl TIG CLVONKES TOL £6APOLG. XAWPIO KAl AAANEG XNUIKEG
ovoieg  eyxLovTal OTA TEQICCOTEQA CULOTAUATA YIA TNV ATTOPLYN  PIOAOYIKNG
5paocTNEIOTNTAC Kal avamTuéng péca oto ocvoTnua. O&a aTmaIrovvTal CLXVA YIA TNV
ammopuyr INUATWY OTOLG OTAAGKTEG, YIA TNV APAipeon TTEQIOSIKA TV ICNUATOY ATTO

TOLC OTAAGKTEG KAl YIA TOV EAEYXO TOL PH TOL VEPOUL.
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O 600¢€C CLYKEKPQIHEV@Y  OPETITIKV  OLOIWY  YIa TN  HEYIOTN ammodoon
KAANIEQYEIQV 1) TN PEYIOTN OIKOVOWIKY) TTPOC060, AVAPEQOVTAI O APKETEG EQYATIEC. ATTO
TOLG Bracy et al. (1995) avagépetal kapia emdépaon 1oL alWwToL OTNV ATOddO0N
TTEPIAC KAl TONATAG ammo Toug Clark et al. (1991), eve ioeg amodOTeIg He SIAPOPETIKEG
500¢Ig alwToL avagEépBbnkay amd Tovg Camp et al. (1997a) yia To BapPaki kal Ao
Toug Neibling and Brooks (1995) vyia TIC TATATEC. ALENUEVN TTAPAYWYN YALKOUL
KAAQUTTOKIOU avapepBnke ammo Touc Phene and Beale (1979) pe 660¢1g Ammacpatey N
kKal K £éwc 168 kg/ha, aAl\a Oxl yia bwnAoTepeg Sooeic. Or Thompson et al. (2003) oe
TOIETH) MEAETN O€ KAANEPYEIQ UTTEOKOAOUL, SIATOTWOAV TG N amodoon emmnpedoOnke
amo TNV alwToLXo AITTavaon, Oxl OPWS ATt TN CLXVOTNTA EPAPHOYNGS TNG. ALENCN TNG
TTAPAYWYNG HE TTPOCONKN P, AKOUA Kal O& e6APN HE LYNAN TTIEQIEKTIKOTNTA O¢ SIABECIPO
P, avagéperal amo Toug Phene et al. (1986) yia Topdrta, amd Toug Bar-Yosef et al.
(1989) yia YALKO KAAQUTTOKI QAAG OxI Yia BapPaki kal armd Toug Rubeiz et al. (1989) yia
AAXAVO Kal KOAOKLOIa.

O Chase (1985b) avagépel HeyaAdTePn amoOdoon HAPOLAIOL oOTav o P
EQAPUOOONKE PECG TOL CLOTAPATOG Apdevong amd OT OTAV EPAPUOCONKE OTA
meTaxta. O Mikkelsen (1989) cuumépave OTI AiyoTepog P armarmeital otnv YA ermeién

epappoleral amevBeiag oTto PICOCTPWA.

2.5.3. IXEAIAIMOZ KAl AZIOAOTHIH TOY IYITHMATOX

Ixedlaopog, eykaraotaon Kai diaxeipion

O1 8108IKACIEG yIa TOV OXESIAOUO CLOTNUATWV ETMIPAVEAKAS OTAYSNV €iVAl YEVIKWG
EPAPUOOIUES OTA YIA CLOTAPATA, ISIG O OXEON HE TNV LOPALAIKN AEITOLEYIA KAl TNV
opolopop@ia. Mapd TavTa, TTOAD KAAO PIATOAQICUA, CLXVA EKTTALCN TOL CLOTAUATOG
Kal eykatactaon PaARibwv avakoLPIoNG ATTAITOLVTAl YIA TNV ATTOPLYN EUPEAENS KAl
TNV €€a0PAANON HAKOOPRIOTNTAG TOL CLOTAUATOG. H EMOKELN KAl AVTIKATACTACN TWV
YIA cLOTNUATWY gival TTIo SaTTavnern Ao OTI OTA ETMIPAVEIAKA OTAYSNY CLOTAUATA.

Or1 Jorgensen and Norum (1993) cival mOaAveG n TO TIEQIEKTIKN) TNy Yid
OLOTAUATA O¢ ENPEC TTELIOXES, AAAA OI YEVIKEC O8NYIES Eival EPAPUOCIUES KAl O AANEG
TTEPIOXEG. L& AiyeG €pyaoiec oulnNToLVTAI Ol ATTAITACEIC O PIATOAPICUA VIO CLUOTAUATA
YIA. O amaitnoeg o€ QIATPAPIOMA  €ival OPOIEG ME ALTEG YIA TA ETMPAVEIAKA
OLOTAPATA, EKTOC ATTO TO OTI Ol CULVETEIEC ATTO TNV EUPEAEN TWV OTAAAKT@V gival

HEYOALTEPES. O1 EUPPAYUEVOI OTAAAKTEG eival o SVOKOAO va &viomoBoLY Kal N
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AVTIKOTAOTACK TOLG gival To SLOKOAN Kal o daravnen amd OTl OTA EMMQPAVEIAKA
OLOTAMATA. AOYW TOL OTI Ol OTOAGKTEG OTA OLOTAPATA YIA aAvapéveralr va
AEITOLPYNOOLY  IKAVOTTOINTIKA  YIA JIA  HEYOALTEPN Siapkela (>10 £€Tn), O TeXVIKEG
PINTPAPICUATOC TTOL PEIVOLY TNV CLOCWPEELTIK EUPEAEN TV OTAAAKTWV I0WG EXOLV
OXETIKA PEYOADTEQN CNUAVTIKOTNTA ATTO OTI OTA £MPAVEIAKA cvoTApaTa. O Hanson et
al. (2000) oe wa emokOTNoN TNG XPNoNG TNG oTaydnv apdevong oTnv KaAipopvia, To
Te€ac kal TNV Apildva, avag@éPOoLY TOLS TOTTOLG TWV AYWYWV EPAPHOYNG TTOL
XPNOIHOTIOIOLVTAlI O CLOTAMATA YIA, AVAPECST OTOLC OTIOIOLG Eival KAl TTAELPIKOI
KATAoKELACHEVOI ATTO EAANVIKN Blopnxavia.

MoAANG BonBnuata kal mpoypdupata H/Y eivar 6iaBeocipa yia 1ov oxedlacuo
ETTPAVEIAKWDY CLOTNHATWY. OHWC, N KATAVOUN TOL VEPOL OTO £6APIKO TTPOPIA YIa TNV
YIA cival SIapopeTIk atmd OTI OTNV ETTIPAVEIAKN oTaydny. ETol, avamtoxenkayv karola
HOONUATIKA POVTEAD €bIKA yia Tov oxeSlaopd ocuvoTnudatwy YIA. O Philip (1968)
QVETTTLEE PABNUATIK Bewpia yia &1- kal TPICSIACTATN AKOPESTN POr aATTO OAUUEVES
ONUEICKES TINYEC KAl OPAIPIKEG KOIANOTNTEG. 'Eva povodidoTato, SLUVAUIKO HOVTEAO
TTPOCOMO0IONG VIO ALTOHATOTIOINUEVN YIA avamTLxOnke amd Toug van Bavel et al.
(1973). O1 Gilley and Allred (1974a,b) cuvdbacav AV AVAALTIKA €mALON PE £va
HOVTEAO TTPOCANWNC VEPOL YIA VA TTPOCSIopicouy TO RABOG Kal TNV ICATIOXN AYWYWV
EPAPHUOYNG KAl CLVEKPIVAY LTTOAOYIOUEVES KA LETPNHEVES TILEG.

Or1 Zachman and Thomas (1973) Trepieypayayv TNV pLOIKA TNG SiINBNoNg amod tia
LTTOYEIA YOOUUIKA TTNYN Kal ol Thomas et al. (1974) avémTuéav piav avaAuTKn emiAvon,
TNV OTTOIA CLVEKPIVAV ME TIG TIPWTOTLTTEG, TTIO TTOADTTAOKEG ETTIADCEIG TV Zachman kai
Thomas. O1 Thomas et al. (1977) avapépouy TTAPOMOIEG TIEG (UE Aiyeg e€alpEoElg) yia
OTTOAOYIOMEVEG KAl METPNMEVEG TIMEG LSATIKOL  SLVAMIKOL Yyia &VLO €5Apn O¢
£6AMOAEKAVEC HE KPIBAPI KAl KAAQUTTOKI ot éva Beppoknmo. O Dirksen (1978)
TTEQIEYPQAYE TNV TTAPOSIKNA KAl OTABEPN pOoN ATt TECTEPIC ICATTEXOLOEC YOAMMIKES TTNYES
HE OTABEPO DYOC POPTIOL KAl CLVEKQIVE DTTOAOYIOUEVES TIMEG HE ALTEG TTOL HETPNONKAV
ot HIA  €5APOAEKAVN XPNOIMOTIOIVTAC Y-akTivoRoAia. O1 Warrick et al. (1980)
AVAPEPOLY EVA HABNUATIKO HOVTEAO YIA TNV TTEQIYPA®N TNG TRIoSIACTATNG PONG TNG
vypaociag pe TPOCANWN aTod TIC PICES YIA SIAPOPES LTTOYEIEG TTNYEC.

O1 Ben-Asher and Phene (1993) mapouvciacay &va apiBunTiKO HOVTEAO yia TNV
availvon 8I61IA0TATNG PONG VEPOL YIA ETTIPAVEIAKA KAl LTTOYEIA CLOTAUATA OTAYSNV.

MEoTelvay TTWC UTTOPEl ALTO va XPNOIMOTIOINGEl WS A TTPWTN TIPOCEYYIon OTO
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oxeblaopo, €SIKOTEQA YIa TOV KABoPIoHO ToL REATIOTOL PABOLE TWV AYWYWV
EQPAPHUOYNG KAl TNG I0ATTOXAC TV oTaAakTwyv. O Or (1995) xpnolhotoince Wia
OTOXOAOTIK TIPOCEYYION YIA VA avamTugel avaAuTIKEG eKPPATEIC CLOXETIOHOL TWV
HETAROAY TWV LSPALAK®V TIOPAUETOWY TOL  €86APOLS HE TNV  AVAPEVOMEVN
METARANTOTNTA TOL UNTPIKOL SLVAUIKOUL KAl TOL OXETIKOL KOPECHOUV, N OTTOIA UTTOPEI Va
XPNOoIYoTToINBE OTOV KABOPICUO TOL APIBOL KAl TNG BECNG TOTTOBETNONG AICONTHPWV.
O1 Coelho and Or (1996) TTapovciacayv éva TTAPAUETPIKO HOVTEAO Yia SISIACTATN pon
VEQPOUL KAl TTIOOCANWNG ATTO KAAQUTTOKI YIa TECTEPIG SIATAEEIC PLTOVL-OTAAGKTN.

O Bristow et al. (2000) TTPOCOMOICAV TNV KATAVOMN TOL VEQPOUL KAl XNUIKWV
eMPePalcovovIac TNV HIKEN avosikn Kivnon oTa appodn £5Agn, eve ol Cote et al.
(2003) TTPOCOWPOICCAY TNV KATAVOUN TOL VELOL KAl TV ATTACHATWY LTTO OTPATNYIKEG
SiakomTopevng epapuoyncg. TEAog, ol Battam et al. (2003) mmapouoialovy WIa TEXVIKN
TTPOCSIOPICUOL TTAPAMETPWY OXeSIACUOL CLOTNHATWY YIA HECW® TNG TTAPATAPNONG

TOL LYPOUL HETWTTOL OTO TTESIO.

Ouolopopepia

‘Eva onuavTtiko {NTNUa oTa cLOTAPATA YIA gival n afloAdynon TnG Aeitovpyiag kai n
OUOIOHOP®Ia TTAPOXANC TWV SIAVEUNTWY TOL CLOTAPATOG. H HETONON TNG OUOIOPOPPIAG
oTnv EXA eival ammAn kal dpeon aAAd eival ToAD SOLCKOAN oTnV YZIA SIOTI O OTAAGKTEG
gival KAtTw ato TNV emMQAved ToL e6APOLCS Kal &gV gival EDKOAO va TTAPATNENOOLY KAl
va HETPNOOoLY. ‘OAeC oI HEBOSOI TTOL XPENOIUOTIOIOLVTAI YIA VA TEPIYPAYPOLY TNV
OOIOHOPPIA €PAPHOYAS CE ETTIPAVEIAKA OTAYSNV CLOTAUATA HTTOPOLY ETTIONG va
XPNOILOTTOINBOLY OTA LTTOYEIQ CLOTAUATA, AAAQ Ol OTAAGKTEG TTRETTEl VA EKOKAPTOLY
yIa va PETPNBOoLV o TTAapoxEG. O HETPNOEIG TTIEONG KAl TTAPOXNG TOL CLUCTAPATOG Eivall
XPNOIMEG  YIO TNV  TTA@pakoAoLONOCN TNG  A&ToLPEYIAC TOL  CLOTAUMATOG KAl
XPNOIUOTTOIoLVTAl Ot SIAPOPESG HEBOSOLS TTPOCSIOPICHOL TNG OUOIOPOP®IAG TOL
oLOTNUATWYV YIA.

Or Phene et al. (1992b) pérponocav TNV OPOIOHOP®IA TOL CLOTAUATOC YIA
SIAPOPOLC TOTTOLG OTAAAKTNPOPWY, HETA ATTO EVVEQ XPOVIA A&IToLPYIAG KAl CLYKPIVAV
TIC METPNMUEVES TIMEG HE TIHES TTOL eENXONoav e TN xpnon Sia@opwy povTeAwy (Yue et
al., 1993), CLUTTEPAIVOVTAG TTWG TA HOVTEAQ UTTOPOULV WE AKPIBEIA va TTPORAEWOLY TNV
OUOIOHOPPIa CLOTNHATWY YIA, BEWPEWVTAC TTWC N EUPPaAn civar ehaxiotn. Or Camp

et al. (1997b) afiloAdoynoav em@avelakd KAl DTTOYEIQ CLOTAUATA PETA ATTO OXTW £TN
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AEITOLEYIAG, AVAPEQOVTAG HEYOADTEQN UEION TNG OUOIOUOPQIAc oTa cLOTAPATA YIA
amo o1 oTa EXA, KLUPIWS AOYW TNG EUPPAENG TV OTAAAKTWV TTOL TTPOKANONKE ATTO
eicobo eSagikv TepaxISiov OTOLC KOPIOLS KAl SELTEPEVLOVTEG AYWYOLS KATA TNV
EYKATAOTAON TOL CLOTAPATOG. MeTd aTd XPNoN TTEvTe €TV O Mitchell (1981) avagépel
WG &ev TTAPATNENONKE KATACTOOPN VOGS TTOPWSOOLS AYWYOL EPAPHOYNGS, OANG
TTAPATAPNCE HEIWUEVEG TTAPOXEG. H peEioon TNG TTAPOXNG NTAV HIKPOTEPN O€ AyWYoLS
EPAPHOYNG OTTOL AVLEPN AUHVIA €ixe £yXLOE WG TTNYA AlWTOLXOL AiTTAVOoNG.

ANOI  EPELVNTEC  AVAPEPOLY  UETPNOEIG, EKTIUACES KAl TTAPATNENACEIG
opolopopPiag N Euppaéng oTalakTwv (Bar-Yosef et al., 1991, Chase, 1985a, Kruse and
Israeli, 1987, Mizyed and Kruse, 1989). Oi1 Sadler et al. (1995) peAéTnoayv TNV £mMidpacn
TNG €KOKAPNC OTAAGKTQV OTNV TTIAEOXN TOLC KAl TNV HETENON TNG OMOIOUOP®IAC,
TTapaThPNoav CPAAPATA Kal TTPOoodIopIcAY TNV ETM6PACN TNG EKOKAPNG LTTOYEIWV
OTAACKT@V OTNV TTAPOXN ALTWV KAl OTNV KETPNCN TNG OMOIOUOPPIAC.

Or Zimmer et al. (1988) TapaTPNCAV Kivnon TOL VEPOL ATTO LTTOYEIOLG
OTOAGKTEG OTnV edagikn emgpaveia. O Warrick and Shani (1996) peAéTnocav tnv
TIEQIOPIOUEVN ATTO TO £6APOG POor attd LTTOYEIOLS OTAAGKTEG KAl TIPOTEIVAY TN XPNON
HKOOTEPWY  TTAPOXWY, TIEQICOOTEPWY KAl ALTOPLOMICOHEVGY OTAAGKTV YIA TNV
BEATICOON TNG OPOIOPOPMIAG LTTO KATTOIEG £6APIKEG CLVONKES, EISIKOTEPA YIA LWNANG
HETARANTOTNTAC £6A®N.

Or Amali et al. (1997) ocLykpivav TNV OMPOoIOHOP®Ia TNG LypaAoiac ot éva
APYINOTINAGWSES £5apog kal SiammioTwoav TS N YIA €Xe WG ATTOTEAECUA XAUNAN
OMHOIOHOP®Ia ETTAVE ATTO TOLG OTAAAKTEC £VM KATW ATTO ALTOLS ATAV OTA iSIa eTTiTTESQ
HE aLTA TNG APSEELONG HE ALAAKIC.

O Berkowitz (2001) afloAdoynoe Tnv amodoon cuoTNUATWY YIA yia dpdevon He
LYPA amoPANTa OTN BoOpeia KapoAiva kal avagépel TG HETA attd €EAETH KAl TTAEOV
AEITOLPEYIA N LEPALAIKA CLUTTEPIPOPA TV CLOTNUATWY ATAaV ApioTn. O1 Bordovsky and
Porter (2006) avagépouvv TS n amodoon Pappakiod Sev  akoAovONoe TNV
TTPOOXESIAOUEVN AVOUOIOHOP®Ia evOC CLOTAUATOC YXIA KAl TTPOTEIVOLY XOAAPOTEPES
TTEOSIAYPAPEG OTNV OXESIACTIKA OUOIOUOQMIA OE OXECN UE TA ETTIPAVEIAKA CUCTAUATA.

O Camp et al. (1997b) oOykpivav SIAPopa WPETPA  OUOIOPOPPIAG,
OLUTTEQAIVOVTAG TTWG OI HEBOSOI TTOL XENCIUOTTOIOLVTAI (EKTOG TV HOVTEAWYV) UTTOPOLY
va XpNnoIgotToinBoLy yia TNV afloAdynon cLoTNUATWY YIA Kal TpoTevayv 181aitepn

TTPOCOXN KATA TNV AfloAOYNON CLOTNUATWY HE EUPPEAEN (MEQIKA 1 OAIKN), €TTeidr) ol
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TTEPICCOTEQEG TWV HEBOSWYV BEWPEOLY WA KAVOVIKI KATAVOWR TV SESOUEVRYV, YEYOVOGQ
TO OTTOIO &€V 10XVLEI OTNV TTEPITITOON EUPOAYHEVRY OTAACKTGOV. Ta LTTAPXOVTA HOVTEAQ,
emmeaidr) eixav  avamTtuxOel KLEIWG YIa TOV OXESIACOHO KAl TNV OHOIOHOP®PIA  VEWV
oLOTNUATRY, &ev PUTTOPOLV va AdPovv LTIOYN TNV €mdpacn TNG (UPEAENS TV
OTAAQKT@YV OTNV OHOIOHOPPIA.

Ye KATTOIEG £E0YATIEC AVAPEQPETAI N £I0XWENON PICOV OTOLG LTTOYEIOLG OTAAAKTEG,
{ATNUa TO OTToio eival Wwa PaAcIKh) éyvola OTa LTIOYEIA OTAYSNY CLOTAUATA, AAAG
QPKETOI  EPELVNTEC AVAPEPOLY ALCEIC KAl YevikG oxOAid. Or Ruskin et al. (1990)
TTEQIYRAPOLY TNV EVOWUATOON evOS UZAVIOKTOVOL EAEYXOUEVNG ATTOSECUELONG OTOLG
TTAQOTIKOUC OTAACGKTEG YIA TNV ATTOPLYA TNG €I0050L PILV YIA A TTERI0SO 10 €TV N
TTEPICCOTEPO OTAV Eival TOTTOBETNHEVOI OTO PICOOTPWHA TV KAAAEpyeiy. O Solomon
and Jorgensen (1992) afioAoynocav SIApopoLg OTAAGKTES YIA XPNon oTo ykalov Kal
OMNOI eKTOG armd SVO avTigetmmoay eoxwopnon pilav. Or Zoldoske et al. (1995)
AVAPEPOLY TTWG O€ Evav HOVOV OTAAAKTN, ATTO TTOAAOVLG TTOL XPNOIUOTIOINBNKAY, HE
UZavIOKTOVO EVOWUATWHEVO OTO TTAQOTIKO, ev TAPATNENONKE cloxwpnon PIfov HETA
amo mevtaerh) xonon. O Ayars et al. (1999) avagépouvv TIWC N OUoIopoPPIa
oLOTNUATWY YIA HeTA ATTO €VVED £TN A&iToLPEYIAG ATAV TOCO LWPNAN OCO Kal KATA TNV
EYKATAOTAON, EKEl OTTOL €ixaVv akoAoLONBEI oI KATAANAES SIASIKATIES yIa TNV ATTOPLYN

€I0XwENONG PICLV OTOLG OTAAGKTEG.

Ailagpopa Inthpara

‘Eva aAo JAtnpa 1ou avagépetal otnv YIA gival N xpnon €OKAUTITOV AyWQY®V
EPAPUOYNG (AETTTOL TOIXWHATOG) O€ TTEPIOXES OTTOL N KivNon HNXAVNUATWY N N PLOIKA
ovurtieon (soil consolidation) pumopei va TTpokaAécel TTAPAPOPPWCN 1 OTTACIUO TV
AYWYWV EPAPUOYNG HE CLVETTAKOAOLON avopolopop®ia Tov cuoThuaTtog. Oi Hills et al.
(1989) avépepav ATTOAEID TTEONG, MEIWUEVN TTAPOXN KAl TNV avaykn pLOUICONG TOL
HAKOLG TOL AYWYOL EPAPHUOYNG, O AYWYOLS EPAPUOYNS HOVODL 1| SITTAOL BaAduovL,
TV OTToIWV N SIATOUR TTAPAUOPPWONKE (ATTO KLKAIKA O€ €AAEITTTIKN) O SOKIUEG OTO
epyaotnplio. O Chase (1985a) avépepe PNXAVIKEG {NIIES KAl €TTISPACN TNG CLUTTIEONG O€
aywyoLg ePApPHOYNG TomroBeTnuévoug 0,08 €wg 0,13 m, O AvAXUATA ammo
KAAIEQYNTIKA €pYaAgia XeIPOG kal kKivnon pnxavnuatwyv. O Camp et al. (1999)
SieEnyayav  SiETéC Teipapa dpdevong CiTov, COYIAG KAl PAPPAKIOL HE UNSEVIKA

KaTepyaoia O1rou SIammoTwoay CNUAVTIKA CUUTTHIECON TOLG ETTIPAVEIAKOD £5APOLES (< 5
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cm).

Karrolol gpevuvnTEG TTPOTEIVOLY TNV EYKATACTACN £VOC POAYUATOG, €iTE TTAACTIKOV
€ite amd HETAAIKO EAACHA, KATW aAtd TOV TTAELPIKO YIA PETAROAN TNG PONG KAl TNG
KOTAVOUNG TOL VEPOUL, KLEIWG ammd Katakopupn kabosdikn ot opilovtia (Barth, 1995,
1999, Welsh et al., 1995, Charlesworth and Muirhead, 2003). O1 Brown et al. (1996)
aAvaQEPOLY  Eva UIKPO AANG OLOIACTIKO OPENOC aATTO &va OxXNUATOC V  LHEva
TTOALAIBLAEVIOL TOTTOOETNUEVOL KATW ATTO LTTOETTEIPAVEIAKOLS AYWYOLS £PAPUOYNG,
TTOOKAAWVTAG KLPIWS TNV SIANOPPWON TOL SIAREEXOUEVOL OYKOL TE Ailyo LWNAOTEQO
eTTTESO KAl PE HEYAADTEQO TTAATOG ATTO OTI |Ia oLUPATIKA ToTToBETNON. OI Ben-Gal et al.
(2004) ce AuTTEA®VA, TOTTOBETNCAY OTAAAKTNPOPOLS OTOV TTLOUEVA TAPPWY PABOLGS
0,4 m kal TAATOG 0,2 m TOL YEMICAV WE XAAKKI Kal SIammoTwoav OTI AuTh) N TEXVIKN
TTapnyaye PeyaAbTepn opICOVTIA KATAVOUN TOL VEQPOUL, TV PI{WV KAl XNUIKWY O OXEON
HE TN «CLUPATIKA» UE OTAAAKTNPOPOLS TOTTOOETNEVOLCS OTO i610 BABOG.

AMNOI £€0ELVNTEC AVAPEPOLY XNUIKEG HETAROAEC TOL €6APOLCS TTOL TTPOKANBNKaV
ammo Siagopa Aimaopata, yoyo (Grimes et al., 1990) kai opyavikd LAKO (Mitchell and
Sparks, 1982). APKETOI AVAPELOLY TTANPOPOPIES YIa TNV avaTTLEN TV PIlwV (Mitchell
and Sparks, 1982, Phene et al., 1991, Phene, 1995a, Plaut et al., 1996) kal NS ATTo
EVTOMA KAl TPWKTIKA O€¢ AaywyouLg epapuoyns (Chase, 1985a). O Vyrlas (1992), o
BOpAag (1995) kal o BuUpAag k.a. (2003) digpebvnoav Tnv emiépacon TG LTTOTIEONG KAl
TOL €5APIKOL TOTTOL OTNV €IoEOPNCN ATTO TOLSC OTAAAKTEG eSAPIKWY Tepaxidiov ot
£QYQOTNPEIAKA TTEIPAMATA evad ol Coehlo and Resende (2005) Siamiotwoav eiocpdpnon
€6a@IKOL LAIKOV T€ eTTTA CLOUPATIKOVLS KAl £TTTA ALTOPLOWILOUEVOLS OTAAAKTEC.

H peicopévn avamrtuogn dlaviov avageépeTal amd  aPKETOLC EPELVNTEC WG
TTAEOVEKTNUA TNG YIA, A®OUL TUAUATA TNG EMIPAVEIAG TOL AYPOL, KLPIWG HETAEL TwWV
CEPV TWV QLTRV, &ev SlappéxovTal, aANG oe Aiyeg epyaoiec Sidovral dedouéva
petpnoewy. O1 Grattan et al. (1990) avagépovy peipévn avamtoén dlaviov otnv
Kahipopvia pe xonon YIA COYKPIVOUEVN PE APSEELON HE ALAAKIA KAI KATAIOVIOHO. Me Ta
mod  Tepdxia petaxeipilopeva  pe  Qlavioktova, n o YIA xwpeic dlavioktova ATav
TOLAGXIOTOV TOOO ATTOTEAECUATIKI) OCO O KATAIOVICUOG KAl TA ALAAKIA pe {ICAVIOKTOVO.
MNapd TadTa, ALTO TO ATTOTEAECHA SEV AVAUEVETAI O€ TTEPIOXEC OTTOL N PPOXOTITWON Eivall
IKAVH KAl ETTOUEVG ETTAPKNG Yia TNV PAGoTnon kal avamTuén glaviov. H pewpévn
Slappoxn TNG £5APIKAG ETTIPAVEIAG UTTOPEI ETTIONG VA emM&PACEl OTO WMIKPOKAILA Kal TO

mePIPAAOY  ToL @uToL. O Scherm and van Bruggen (1995) ava@épouvv HId
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XAUNAOTEPN £vTAON TIEQOVOCTIOPOL OTO HAPOLAI aPSELOUEVO PE YIA ammo OTl WE
QLAGKIO O¢ TECTEPIG TTEPIOXES TNG KaAIipopVvIag, n otroia armodoonke OTIC HAKPUTEQES
TTERLIOSOLG LYPAVONG TV PLANWY KAl OTNV TAON YIA LYPNAOTEPN LYPACIA KATA TNV

SIAPKEI TNG NUEPAC OoTNY APSeLON HE AVAGKIQ.

2.5.4. IYTKPITH ME AAAEX MEOOAOYIX

H YIA cLYKPIONKE pe AAAOLG TOTTOLS APSEVTIKWY CLOTNUATWY O TTOAEG EPYATiEg. L&
TTOAAEG TTEQITITAOEIG, Ol ATTOSOCEIC TV KAANEQYEIQV VIO CLOTAPATA YXIA ATAV i0eg N
HEYQADTEQEC ATTO ALTEC TV AAAWY CLOTNUATWY. XTNV BiPTdivia, N TTAPAYWYT) QLOTIKIV
ATAvV HEYAALTEPN Yia TNV YIA ammd OTI PE KATAIOVIOHO OTAV XPNOIUOTTOINONKE BelobX0
vepO, aNMG Sev LTTAPEE avinon OTav XENOIMOTIOINONKE vEPO KAAAC TToIoTNTAg. H
anmodoon kaAautrokiod &ev SiEpepe HETAEL YIA KAl KATAIOVIOHOL aANG N YIA
KaTavaiwoe 30% Alyotepo vepd (Adamsen 1989). H amobdooeg PapPpakiod Atav
HEYQALTEQPEG ME YIA QMmO OTI PE ALAGKIO O€ &va INLWSEEC £6APOC AAAG Ox1I OTnVv
TEQIMTON evOG appwbdous (Phene et al, 1992a). Mapd TavTA, KAl OTIC SLO
TIEQITITAOEIC XPEIATONKE APKETA AlyoTEQO vePO oTnV YIA. O Henggeler (1995) avagépel
pa avénon tng amodoong PApPaKIoL TNG TAENG TOL 20% pE YIA EVAVTI TV ALAAKIQV
XPNOILOTTOIRVTAG Sedopéva aTtrd TTOAAES TTEPIOXES TOL SLTIKOL TéEaC.

Or1 anmobooeig undIkNG NTav idiEg yia YIA KAl KATAIOVIOUO oOTn XaPdn, aAAa
XPEIAOONKE TTEQICOOTEPOG UOXOOG YIa TNV TOTTOBETNON KAl ATTOPAKOLYVON  TWV
eKTOEELTQV O¢ KABEe kot (Bui and Osgood, 1990). O1 Zoldoske et al. (1995) avagépouy
TTAPOUOIA ATTOTEAECHATA YIA XAOOTATINTA APSELOUEVO PE YIA KAl KATAIOVIOUO, AAAG Ol
Samdveg oLVINPNONG KAl N XPAON VEPOL NTAV UEYAAOTEQESG HE TO OLOTNUA
KataloviopoL. H amddoon JaxapokAGAApoL ATav PeEYaALTEEN yia YIA amd OTl ME
avAdakia oTnv Xapan (Moore and Fitschen, 1990).

Iaen umepoxn TNG YIA évavTl TNG EM@AVEIAKNG, HE MEYAADTEQOLS PLOUOLS
avénong KAl CNUAVTIKA HeyaALTEPN TEAIKN ammodoon Eneng Plopdalag, He TTAPAAANAN
€€OIKOVOUNON dPSELTIKOL VEQOL, NATAV TO ATTOTEAECHA  TTEIOAMATIKAG MEAETNG O€
KOANEpYEIQ OOpyoL (ZAKEAAQQIOL-MAKEAVTWVAKN K.a., 2003a). INUAVTIKA £Tong
avénon He YIA ava@épeTal ETTIONG OTO OCOPYO OCULYKPITIKA HE TOV KATAIOVIOWO
(Sakellariou — Makrantonaki et al., 2003a, 2005a), OTMWG €mMONG KAl O¢ COPYO
ap&eLOUEVO e eTTeCePYAOHEVO VEPO HECw YIA évavil Tng EXA (ZakeAAapiov-

MakpavTtwvakn k.a., 2006a,y, Sakellariou — Makrantonaki et al., 2006a, 2007). Oi
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Colaizzi et al. (2004) o€ TRIET) HEAETN O€ KAANEPYEIQ TOPYOL, CLUYKPIVAY TNV YZIA HE TNV
EPAPHOYN VEPOUL HE ALTOKIVOLPEVO aPSELTA (center pivot), e COUPATIKOLG WEKATTEG N
YekaoTEG XapnARG mieong (low energy precision application). H YIA mapouoiaoe
LYPNAOTEPN aTdS00N COPYOL KAl LYNAOTEPN ATTOSOTIKOTNTA O¢ eTTiTTeSA dpdevong 25%
ka1 50% NG ETe.

Or Ayars et al. (2001) o¢ TPIETA £QAPUOYHN LTTOYEIAC OTAYSNV KAl Apdevong He
ALAGKIO o€ PapPaki kal TopdaTa, diamioTwoayv ReATicoon NG amdédoong Tov PAPPAKIOV
pE YZIA KATA TO TPITO £TOC £vid N Apdevon He ALAGKIa TTApEpEve N idia. H ammédoon NG
TOUATAG ATAV LYPNAOTEEN OTNV YIA £vavTl TV ALAAKWVY KAl OTIC TPEIC KAANEQYNTIKEG
EPIOS0LG. 161EC TTapaywyEg pe xponon YIA kal EXA avagépovTal yia Tov apaBoaito
(Camp et al., 1989, Howell et al., 1995, 1997, Mitchell and Sparks, 1982, Powell and
Wright, 1993), via 1o Paupdki (Plaut et al., 1985), To copyo (Hiler and Howell, 1973) kai
yia 6évépa apdevodpeva pe armroPANTa (Shrive et al., 1994). Y& KATTOIEC TTEQITITWOEIG, EISIKA
oT1o PapPdki, n peiwon TNG amdédoong MPE TNV HeEiwon TNG TTOCOTNTAG TOL VEPOL
dpdevong NTAV APKETA HIKPOTEPN He TNV YIA (Plaut et al., 1985, Kalfountzos et al., 2004)
N N Sla@opd oTNV TAPAYWYNA NTAV HEYAADTEPN HE TNV YIA yid éva £€56a(og aAANG OXI O¢
AAAO (Phene et al., 1992a).

O1 ammob0O0oeIg KNTTELTIKWY KAANEPYEIY TToL ApdedTNKav pe YIA ATav iSIEC N
HEYOADTEQPEC ATTO AULTEC YIO GAND APSELTIKA CLOTAUATA OTIC TTEPICOOTEPESG TWV
TEQIMTAOEWY. H amodoon e xpnon YIA Atav 12 €wG 14% HeyaALTeON ATTO OTI UE
QLAGKIO KAl KATAIOVIOHO YIa TO YALUKO KaAaumokl (Phene and Beale, 1976). 16i€g
amodOCEIC AVAPELOVTAI YIA TTETOVIA, KQEUMLSIA Kal kapoTa otnv Apildva (Bucks et al.,
1981) kal YALUKO kaAauttokl oto Te€ag (Wendt et al., 1977). Itnv Apidova, n YIA £5woe
35% HeEYQAAUTEPEG ATTOSOCEIC OTA AAxava ammd OTI TA ALAAKIA Kal ~35% HeyaAALTEPN
TAPAYWYr OTA KOAOKLOAKIa ATTO OTI N APSEELON e ALAAKIA KAl N ETTIPAVEIAKR OTAYSNV
(Rubeiz et al., 1989). MNapd TALTA, N TTEOCCONKN ANTTACHATWY OTNV APSELON HE ALAGKIC
£6WOE TTAPAYWYESC OTA AAXAvVa Kal KOAOKLOAKIA ioec pe avTég TG YIA. Oi Clark et al.
(1991) avapépouy idleg amoddoelc TOHATAGS yia YIA kal uTTdpdevon oTn GAOPISC.

YuyKpIvopevn Ue TNV EXA, n YIA cixe kaAOTEpeg amodooelc Pappakiod (AAe€iov
K.a., 2003, Kalfountzos et al.,, 2004), yYALKOUL KOAQUTTOKIOL OTO lopanA kal Tnv
KaAipopvia (Bar-Yosef et al., 1989), matatag oe pia mmeploxn ToL NEoL MeEIko, aAAG OX
o€ Karola AAAN (Sammis, 1980) kail Topatac otnv Kahipopvia (Phene et al., 1987). 161€g

amodOCEIC AVAPEPOVTAI YIA TTETOVIA, KREUMLSIA Kal kapoTa otnv Apildva (Bucks et al.,
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1981), yia Tpdciva ¢acoAd Kal YmpokoAa oTny Notia KapoAiva (Camp et al., 1993),
yia topata otnv KaAipopvia (Hutmacher et al., 1985), yia apakd kal axAadia oTo
lopanA (Oron et al., 1995, 2002), yia papoLAl oto Néo Mefikd (Sammis, 1980) kai yia
TOHATA KAl ayyovpl otnyv Aiyuttto (EI-Gindy and El-Araby, 1996). H mapaywyr matartag
ATAV PEYOALTEQON HE LTTOYEIA OTAYSNY aTTd OTI he KaTaloviIoud oTny KaAipopvia (DeTar
et al., 1996) kal idla 1 eEAAPPWG HEYAALTEPN OTO AIVTAXO ME ALTOKIVOUUEVO APSELTN
(Neibling and Brooks, 1995), aAAG n LTTOYEIQ OTAYSNYV ATTAITNOE HOVOV 50% £wg 70% TOL
vepoL. Or Batchelor et al. (1990) 6&ev SiamioTwoav Slagopd OtV  amoédoon
(OXOPOKAAOHOL OE OXEOn HE TNV I0ATIOXN TV YPAUU®V TV (PLTOV GANG N
TOTTOBETNON TOL AYWYOL EPAPUOYNG Ot PABOC 0,2 m £5woe KAADTEQLA TTAPAYWYIKA
XQPAKTNPIOTIKA O& OXETN HE TNV ETTIPAVEIAKT TOTTOBETNON.

O1 XakeAAapioL-MakpavTwvakn k.a., 2000, 2007p kai Sakellariou — Makrantonaki
et al. (2001, 2002a,b), avapépovy avénon TNG bypaciag otn {wvn ToL PIOCTPWHATOG
o€ KaANEpyela CaxapoTeLTAWY Kal abEnon Tov PApPoLS pIlmV Kal TOL {axaPIKOL TITAOL
KATW amrd oLVONKES LTTOYEIAG OTAYS SNV APSELONS T¢ CLYKPION HE TNV ETIPAVEIAKN. Ta
ATTOTEAECHUATA TV £OELVAV ALTWY TOL EpyaoTnEioL MEWEYIKAS YSOALAIKAG, €ival £KG
TOEA N Hovadikh SIaBEcIUn TTNYR TANPOoPOPNoNG Yia TNV £papuoyn Tng YIA Ot

KaAAEpyeEla {aXapOTELTAWV.

2.5.5. OIKONOMIKA KAI MEPIBAAAONTIKA ZHTHMATA

XPNOIUOTIOIVTAG WA TTPOCOMO0Ion, o Bosch et al. (1992) Ppnke Tnv YIA 1O
TTEOC050POEA YIA TO KAAAUTTOKI KAI TN oOYIa OTn BipTdivia, povo yia HIKPES TTEQIOXES (<
30 ha) cLYKPIVOUEVN HE ALTOKIVOVHEVOLG TTEPICTPOPIKOLG ApSELTES (center pivots). e
A OIKOVOMIKA avAAuon yia TO KAAQUTTOKI oTo Kavoag, o Dhuyvetter et al. (1995)
AvVAPEPE JIA XARNAOTEPN TTPOC060 Yia TNV YIA a1’ OTI yId &va COCTNUC TTEPIOTPOPIKOV
apéeutr), Pacifopevog otnv Sidpkeld {WNG TV CLOTNUATWY KAl OTNV ATTOS00N TOL
APAPOCITOL. & WA PEAETN EVOC aypoL 195 ha oTo SLTIKO TEEQG, OTTOL WETETPEWAV TNV
pEBOSO dpdevong ammd ALAGKIO Ot YIA, O¢ Hia TIEQIOSO OKT® €TV, AOYW TNG
TIEPIOPIOHEVNG SIABecIHOTNTAG VEPOU, ol Henggeler et al. (1996) avagépouvy avénuévn
OIKOVOMIKN aTToS0TIKOTNTA TNG YZA yia TO RAUPAKI AOY®D TNG LWNAOTEPNG TTAPAYWYNG
Kal TNG SIAVOUNG TGV OTABEpV §ATTAV@VY CE HIa heyaAdTepn teploxr). Or Romero et al.
(2006) COYKPIVAV TNV OIKOVOWUIKA aTToSOTIKOTNTA ApdevoNng apLydaiecva otn NOTIa

loTravia kar katéAnav oto o1l N epappoyn He YIA 20% TNG ETec KATA TNV KAPTIOSE0N KAl
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50% ETc MeTA Tn oLYKOWSH, aATTOSEiXONKAY OIKOVOWUIKG ATTOSOTIKOTEQESG ATTO TNV
£QAPHOYN ToL 100% ETc pe YIA kal EXA.

O Knapp (1993) ocvumépave OTI Ol YEVIKEG OLOTACEIC OXETIKA HE TO KAADTEQO
oboTNUa Apdevong bev eival KATAANAEC AAANG e€apTvTal ATTO TTOAAOVG PLOIKOVG,
BIOAOYIKOLG KAl OIKOVOWMIKOUG TTAPAYOVTEG, Ol OTTOI0I UTTOPOLY VA AVTIHETDTTIIOTOLY
KOADTEQA HEC TNG AVATITLENG KAl TNS XPNONG TTPOYPAMUATWY Kal PACEWY §€50UEVRV
KATOAMNAGV yia Tnv TEpIoxr). 'Evac AAAOC TTapAyovTag TToL Exel ETTITITOEIC OTNV
OIKOVOWIKY) attodoTIKOTNTA TNG apdevong eival ol LEATIVOI TTOPOI, N SIABECIUOTNTA TOLGS
KAl TO KOOTOG TOLG ME TO ¥PpOvo. O aviaywVIoUOS Yia TOLg LSATIVOLG TTOPOLC
avfaveral pe ouvéreaa, €dika OTIC EnEEC TTERIoXES, Sev eival SuvaTd va TTPOPAePOEi
AKPIPWS N HAKEOTIEOBEoUN SIABECINOTNTA KAl TO KOOTOG. QG €K TOOTOUL, Ol OIKOVOMIKEG
avaAboeg eival TTOAD SUOKOAEG, TOLAGXICTOV YIO HAKOA XEOVIKA SlacThuaTa.
AVTIOETWG, N eAATTOLUEVN SIABECIUOTNTA VEPOUL YIa TN Yewpyia, amaitel Tnv avfnuévn
ammodoTIKOTNTA SIaTAPNONG KAl EPAPHOYNS TOL VEPOUL, N OTTOIA UTTOPE va aLfnoEl TNV
OIKOVOMIKI) ONUAVTIKOTNTA TV CLOTNUATWV YIA.

Av  kal SIGQOPEC epyaoieg  TpaypatedovIal TNV mOavn  peEiwon TV
TTEPIPAANOVTIKGV ETITITOOEWY TNG ApdevoNng e TN XeNon TNG YIA, Kauia S&v avagépel
HETONTEIC TTOL VA LTTOOTNPEI(OLY ALTO TO CLUTTEPACUA. H TexVIKN SlaxEipIoNG MIKPWY,
OLXVAV, EPAPHOYWYV dapdevong KaB®' OAn Tn SlIApkela TNG TTEPIOSOL  MEIVEN TO
eVOEXOUEVO YIO ATTOPPEON KAl EKTTALON KATW atmd TO PIOOTPWUA, €ISIKA OE TTEPIOXEG
OTTOL Ol PPOXOTITWCEIC €ival IKAVEG VA TIPOKAAECTOLY aTTopEon Kal ékrmAvon. O Lamm
et al. (1995a) ekTipnoav ammAeleg amo Pabead SiNBnon oe Teipapd Toug oto Kavoag
(6ev vTTOAOYICAV TNV ATTOPPEON) KAl KATEANEQY OTO CLUTTEQACHA OTI N ETMIPAVEIAKN
ammoppor kal n PaBid &INBnon B6a umopoLoAv va EAAXIOTOTTOINBOLY HE TN
XPNOIUOTTOINON CLOTNUATWY YIA. MECW TNG XPNONG KAVOVIKOTIOINUEVWY SESOUEV®Y,
XWEIKWOV AvaALoewy Kal evog Iooduyiov alwtov oe KAANEpyeia kaptrouldiob oTny
Apilova, ol Pier and Doerge (1995) katéAnav oTO CLUTTEQACHA OTI N HEYIOTN ATTOS00N
Ba ummopoLoe va AnPOe SiatnpwvTiag Ta LTTOAoOYICPEVA NOs3-N oTo veEQRO TIOL
ammopakpLveral amo To piIldoTpwua. O1 Felsot et al. (2000) avagépoLy TTWS N Kivnon
imidacloprid meplopioBnke oTa TMP®TA 90 cm ToL €5APOLS, TTAPA TNV NUEPNOIA
apbevon kAl WG N Kivnon NATav TEQICCOTEQO TIEQIOPICHEVN OTAV N Apdevon

epappolotav BACN HETPNOEWY LYPACIAG TTAPA PE NUEPAOIO TTPOYPAUUATIONO. Eve
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gival TreplopIopéva, Ta SIaBECINa oToIxeia Yevikd oTnpEi{oLy TOV IOXLPICUO OTI N YIA

UTTOPEI VA HEITEN TIG TTEQIRAANOVTIKES ETTITITOEIC TNG APSELOUEVNCS YEWPYIAG.

2.5.6. TEPIOPIZIMOI

AV KOl HEQIKA PEIOVEKTAMATA TNG HEBOSOL €xoLv NN avageEBei, Wia TepIANYn avTV
urropei va gival xonoiun. O Burt (1995) avapépel PEPIKOVS TTEQIOPICUOVGS KAl SIAPOPES
avnouLxieg KaANiepynTV Yia TNV YZIA. 10WG TO HeEYOALTEQO TTOORANMA, €iTE TTOAYUATIKA
EITE PAIVOUEVIKA, €ival TO OTI TO HEYAADTEQO PEQLOG TOL CLOTAUATOC apdevong BdReTal
KATW atmo TNV e6a@ikn emM@Aveld, KaBIoTOVTAG TNV APECN TTAPATHPNCON TNS PONG TOL
vePOL aTmd TOLG MEMOVWHEVOLC OTAAAKTEG KATA TN SIAEKEIQ TNG AEITOLEYIAG adbvaTn.
EmmrAéov, auTd kdvel TNV afloAdynon TNG AEITOLPYIAC CLOTNUATWY KAl TN HETENON TNC
OHOIOHOPPIAC CLOTNUATWY TTOAD SOCKOAN.

‘OT1av amaimroLVTal €MIOKELEC TWV CLOTNUATWY, ATTAITETAI YEVIKA TTEQICTOTEPOG
XPOVOG Kal TO KOOTOG &ival HEYAALTEQO ATt OTI yId TA EMPAVEIAKA cLOTAUATA. Edv
xpelaleTal apdevon yia TO QUTPWPA, N YIA UTTOPEl va pNnv &ival TO TTOOTIMWUEVO
obLOTNUA ApPdevoNnG, AVAANOYQA HE TIC CLYKEKPIMEVEG ATTAITAOEIC KAl TIC OLVONKES TOUL
aypoL. H EKTTALON TV SELTEPELOVTWY AYWYWY CLOTAVETAI YEVIKA YIA TO CLOTAUATA
YIA via va SlEDKOADVOLV TNV EKTTALON TOL CULOTAPATOG, N oTroia XpEeddeTal yia va
ATTOPAKPVLVOVTAIl TO CLCOCWEELIEVA PLOPIa TTOL Ba PTToPOVLCAY VA TIPOKAAECOLY TNV
EUPPAln TV OTAAAKT@YV. H gykataoTtaon PaAARISwY avakoLPIONG CLOTAVETAI CLXVA
YIQ VO HEIDTEl TIC APVNTIKEG TTIECEIC OTOLSC AYWYOLS EPAPHOYNG KATA TN SIAPKEIA TNG
oTPAYYIONS TOL CLOTAPATOC, N OTTOIA UTTOPE VA TTOOKAAETE! TNV EI0XWENON £6APIKOV
TEPAXISiV HECA OTOLG OTAAAKTEC LTTO KATTOIEG oLVONKES (Vyrlas et al., 2004).

H éKTTALON TOL CLOTANATOC KAl TO KAAO PIATEAPICHUA TOL VEPOL Eival ONUAVTIKA
yla TN pakpolwia TV oLOTNUATWYV. TTOAAEC ATTO ALTEG TIC ATTAITACEIS TOL OXESIACHOL
Kal Slaxeipiong TV CLOTNUATWY ALEAVOLY TO KOOTOG ALTWY, TO OTIOIO UTTOPEI VA
HEITE TNV OIKOVOWIKA aTToS0TIKOTNTA TNG XPNONG YIA Of UEPIKES TTEQITTITAOEIC. TEAOG,
O€ UEPIKES TTEQITITWOEIC, UTTOPE VA SIAHOPPGOOLY CLUTTIECUEVES £SAPIKEC OTPWOEIC OF
HKOO PABog emeadn n apoon eite AAae eite katapynOnke. H dnuiovpyia TEToIV

OLVONKWYV UTTOPEI VA HEIDTEl TNUAVTIKA TNV ATTOS00N TWV KAANEQYEICV.
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2.6. H KAAAIEPTEIA TQN ZAXAPOTEYTTAQN
2.6.1. KATATQrH KAI AIAAOXIH
To yévog Beta, 0TO OTTOIO AvAKOULY KAl Ta TELTAC, BewPEEITAl OTI KATAYETAI ATTO TNV AULTIKN
Acia, 18iaitepa amd TNV Mikpd Acia kal Tnv Teploxn Tou Kavkdaoov. ATO ekel Ta
Sidpopa €idbn emmekTAONKAY oTNV EvPTN Kal Acia ot POPEI0 YERYPAPIKO TTAATOG
HETAEL 35 - 60°. TO CLYYEVEG TTPOG TO KAANEQYOLEVO €i60C Beta maritima, autopLeTal
Kar otnv EAAGSa. To CaxapoTeLtAo (Beta vulgaris) cival HEAOG TNG OIKOYEVEIQG TV
Chenopodiaceae, Kal 0TI Kal TTOAG GAAQ €N TNG OIKOYEVEIAG ALTAG Eival AAOPULTO.
Eival 81ETEG LTO AANG yia TNV TTapaywyn AxaENg N CLYKOWISH YIVETAI TO TTPWTO £TOG.

H kaAEpyeia TV {axapOTELTAWY ETTEKTEIVETAI OTIG TTEPIOXEC TNG KEVTPIKAG KAl
BOpeiag EANGSAC kal atroTeAel TO 5% TTEQITTOL TNG KAANEQYOVUEVNG YEWPYIKAC EKTAONC

oTNV TTEPIOXN ALTN.

2.6.2. OIKOAOTIKEL AMAITHIEIL. EAA®OI-OEPMOKPAIIA-YTPAIIA-DQX

H kaANEpyela avamTOooeTal o€ €0PL PACHA £5APY HUE TTPOTIUNCN OTA eAAPPd KAl
KaAGQ oTpayyilopeva €dagpn. H ovurieon tou £6A@OLS PTTOPE va o0dnynoel ot
TTEQIOPICHO TNG AVATITLENG TNG PICAC KAl CLVETTWG O€ HelwpEvn TTapaywyn. O TIHES pH
HIKOOTEPES aTTd 5,5 eival SLUOUEVEIC yIa TNV AvVATITLEN TOL PULTOD.

H Beppokpaoia, otnv otoia dbvaral va apxioel N Siadikacia Tng PAACTNONG TOL
oTIOPOV, gival 3-4 °C, evi Ot Bepuokpacia 15-25 °C 10 pUTPWUC OAOKANPOVETAI O€ 3-4
NUépes. Ta veapd puTa LEIoTavTal (NUIEG Ot BePUOKPATIEC ATTO -3 °C £WG — 4 °C, evid
a@OL ATTOKTACOLY TA TTPWTA HOVIUA POAAD, AVTEXOLY EwC TOLG -8 °C. H ApioTn
BePUOKPATIA YIA TNV PWTOCVLVOECN KAl CLVETTWS YIA TNV aTroBnkevon {axapodldng cival
19-22 oC. To {axapOTELTAO €LVOEITAI ATTO PEON EVTACN PWTOG. Eival ammaimnTiko puTo WS
TTEOG TNV LYPACIA, KLPIWS KATA TO PECO TNG TTEPIOSOL AVATITLEEWC TOL. YLVETTWC, OF

ENpoBepuikd TTEQIRAANOVTA N KaAAEpYEIQ aTTaitel dpdevon.

2.6.3. KAAAIEPTHTIKH TEXNIKH

Airavon

To alwto ¢ival 10 OmoLSdaIOTEPO CToIKEio TTOL  emNPEeAdel TNV TTAPAYWYN TOUL
axapOTeLTAOL. H EAAEIWr TOL TTPOKOAEI SPAUATIKA Heiwon ToL PAPoLS PILWV EVE
AvTIOETA, N HEYAAN TTOCOTNTA HelvEl TOV {axapiko TITAO KAl TNV KABapoTNTa TOL XLHOUL.

FevikG LTTOAOYICeTal OTI N KAAEPYeEla TTPETEl va TTPooAGRel 20-25 Kg/otp. N yia va
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SQCEl TNV PEYIOTN TTAPAYWYN OTPEUUATOLAXAEOL. A Ta eEAANVIKA £6APN N pEon ApIoTn
5o6on Aimavong eivar: 12 - 14 Kg /otp. N, 9 - 11 kg / o1p. P20s kai 0 — 45 kg / oTp. K20.
Ta oToixeia B¢io, aoREoTIO KAl HAYVACIO BEPOLVTAI SELTEPELOVTA OPETITIKA, EVQ
Ol AVAYKEG O€ IXVOOTOIXEIA AVTIHETWTTIOVTAI ETTAPKWCS OTA TIEPICCOTEQA EAANVIKG £6APN
EKTOC TOL POPIOL KAl PAYVNTIOL, TTOL OE TTOAANEG TTIEQITITWCEIS ATTAITEITAI TIOOCONKN &iTE

HE SIa@ULAANKOVC WEKATHOVG, €iTE HE AITTACUATA.

Imopd

H omopd kdatw amd TG eANVIKEC OLVONKEC TPAYHATOTIOKITAI ammd Ta HECA
DePpoLAPIoL £WC Kal Ta TEAN MapTiov. To PABog ommopdg eival 1-3 cm avaloya e TNV
ETTOXN OTTOPAG (TTEWIUN 1 OWIKN) KAl TNV KATAOTACN TOL AyPoL. H aTmrdoTacn oTToPAg
HETAEL TV YOAUU®Y £xel KaBlgpwBei ota 50 cm. YTOX0G eival TO @UTPwHA 8000 — 11000
PLTOV/OTP., OUOIOUOPPA KATAVEUNUEVA, WOTE UE TIG ATTWAEIEG HEXQ! TO POIVOTIPO va

OLYKOMIOTOLY 7000 — 10000 pLTA/CTP.

IilavioKkTovia

Ta ¢lavia oTnv TELTAOKAAAIEQYEID SNUIOLPEPYOLY TTOAAG TTPORAAUATA. H QVTIMETWTTION
TOLC BeWPEITAI LTTOXPEWTIKA KAANIEQYNTIKA £0YATia, a@oL N TTAPOLCIA TOLS SNIOVLPYEI
OOPRAPEC EMMTAWOEIG OTNY TTAPAYWYH AUECT HE TOV AVTAYWVIOUO Of BPETITIKA OTOIXEIQ,
PWC, VEPO AAG Kal SIOBECIHO XWPO KAl EUPECa euTTodilovIag TNV OWOTA EKTEAECN
QPKETWV KAANEQYNTIKV €QYAOIRV, OTIWG ApSeLOEIC, YEKAOUOVLGS, OLYKOMISN. Emong,
Oxl OTIavIa, ATTOTEAOLV EEVIOTEC KAl POPEIC exBpwv Kal aocBeveiv. Ta PETPA TTOL
AQpBavovTal yia TNV AVTIMETWTIION TOLG &ival &iTe TTPOANTITIKA (ApEIWIoTTOPd, Bgpiva

OPYWHUATA K.Q.), &iTE KATACTOOPN UE KNXAVIKA HECA KAl XNUIKN KOTATTOAEUNON.

IuyKOLISN

H ocuykowény otnv EANGSa Eekiva TTepiTToL OTa HECA ALYOLOTOUL KAl TEAEIGVEI APXES
AgkepPpiov. O xpovog évapéng mpoadiopiletal amd TNV PIOUNXAVIKA WPEINAVON TV
PLTQV, TNV KATAAANAOTNTA SnNAASH Twv TEOTAWV amd  Aamown amoddoewy Kal
oloTNTag. KaBopiletal amd TNV KAtAaoTacon TG @uTeiag (aocBeveeg, EANEIWN vePOU,
Kivbuvog avapAAoTnoNng), TNV KATAcTacn ToL ayPoL ( SLOKOAIG CLYKOWMISANC HETS ATTO
BPOXEQ), TNV KATAOTACN BPEWNG (EKTINON TNG TTPOOTITIKAG TTOL EXEl N pLTEIa va ALENTEl

TNV TTAPAY®YN TNG).
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2.7. ENIAPAXIH THX APAEYXIHI ITA ZAXAPOTEYTAA

O1 ayplol TTpoyovol Tov {axapPOoTELTAOL eEEAIXONKAY O€ TTAPAKTIEG TTEQIOXES, SESOUEVO
TTOL QTOTEAEI TNV aImia yia Tnv duvatdtnta TNG KAANEpyelag va emdel kal va
AVATITOOOETAl O CLVONKEG AAATOTNTAG KAl ENPACIAC KAADTEQA ATTO TIC TTEPICCOTEPEG
HeYAAEC KAANEPYEIEG. OO0V agopd TNV aAaToTNTA, HOVO TO PAPPAKI KAl TO KPIBAEI eival
Mo avOekTiKA. O1 1810TNTEC TOL {aXAPOTELTAOL TTOL TOL SidoLV TNV AVOEKTIKOTNTA OTNV
aAatoTNTa Kal TNV Enpaocia eival N Hakpd PAACTIKN TTEPiodog TTou dev TTapovoIalel
£LaICONCIEC KATA TO OTASIO avBopopiag, To PABL PIJKO CLOTNUA TNG KAAIEQYEIAS KAl
n IKAvoTNTA TNG va PLOWICEI TNV WOPWON. To LaxapOTELTAO ETTNEEALETAI APVNTIKA ATTO
TNV KATAKAION OAAG HTTOPEI VA avexTel [Ia LTTOYEIA OTABUN VEQOL TTEPITTIOL £VOG PETOOD.
MOAIG N kKaAAiEpyela QLTEWOE, v PAATITETAI APECA ATTO PEYAAOL LYOLS PEOXEC N
apdevoelg. MapdAa avtd, Ol LYPEC CLVONKES, ETTISEIVGVOLV HEQIKA TTIPOPRAAUATA,
OLUTTEQIAQUPAVOUEVRY TV SIAPOP®Y ACBEVEIQY, TNG EKTTALONG TOL SIABECIUOL
al@ToL KAl TV SLOKOAIWY OTNV UNXAVIKA cLYKOWISH (Dunham, 1993).

H kaANépyela OTa TTEWTA OTASIA TNG AVATITUENC TNG aTTAITEl TTOAD Aiyo vepo.
Ixe6OV OANO TO VEPO TTOL XPNOIUOTIOIEITAl ATTO TNV KAANEQYEIA AQUPAVETAI HECW TV
vaddwv pilwv. H TpdoAnwn amod 1o £5apog apxidel oTnV NUEPA AAAG cuvexileTal KaTd
TN SIAPKEIQ TNG VOXTAG £0G OTOL £TAVLSATWOEI TO PLTO. KABWCS N PACCTIKA TTEPIOSOC
TTPOXWEA, TO VEQO Aappaveral amrd oTAdIaKA PeyaAdTeEQa RAON.

YOUPWVA Pe Tov Dunham (1993), mepimmouv 10 1/5 amd 1a 80 €KATOPULEIA
OTPEPHUATA TTOL KAANEQYOLVTAI TTAYKOOUIWS He axapoTeLTAA SExovTal Apdevan, AAAd
TO KAQOPO QLTO TTOIKIAEl avaAloya pe Tnv Trepioxn. Xmig H.M.A., avaTtoAiky Mecoyelo,
Méon AvatoAr (kupiwg oTo lpdv) kal otn XIAf 1o 80 — 100 % TNG KAANEQYOLUEVNG
éktaong apdeveral. Itn AuTikn Evbpctn apdedetal To 20 — 80 % TNG KAAANEPYEIAG, £V
otn Popeia Evpwtn, TNV mpwnyv E.XLXI.A., Tn Kiva kal Tnv lamavia apdeberal AiyoTepo

atro 70 20 % TNG KAANEQYOLUEVNG EKTAONC.

2.7.1. NEPO KAI ANANTY=ZH THX KAAAIEPTEIAX

Eival yvwoTto 0TI n avamTtuén TNG KOANEQYEIAC OTTWG eKPEALETAl WG TTAPAYWYN ENENC
ovoiag oLoxeTiCeTal TTOAD PE TNV TTOCOTNTA VEQOL TTOL XPNOIUOTTOIEITAl WG SIATTVON.
Mootob n pila avénbe, TO Ivdee PITGKO CLOTNUA MTTOPE VA AVTITTPOCWITEVE
TOLAGXIOTOV TO 0,3 TNG CLVOAIKNG ENENC oLCIAG AAANG HelveETal O TTEPITTOL 0,05 KaATA

TN S1ApKela TNG avamTuéng TN kaAAiEpyelac (Fick et al., 1975, Brown and Biscoe, 1985,
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Brown et al., 1987, Yamaguchi and Tanaka, 1990). H éAeiwn vepoL epgaviletal va
EMTAXLVEl AQLTAV TNV Heiwon (Brown et al., 1987), aAAG auTd ogeileTal MOAVOY OTO
YEYOVOC OTI TTOAAEC aTTO TIC AeTTTOTEPEG PICEC vekpvovTal OTav Enpaivetal n e5agikn
EMPAvEIQ. ITNV TTPAYHATIKOTNTA, Sev gival TTOTE SuvaTd va PETPNOOLY OAEC O1 IVASEIG
piCeg SIOTI xaveral LAKO amtd ALTEC KATA TNV KAANEQYNTIKA TTEPIOS0. TETOIEG UETPNOEIG
omwg yivovtalr yia 1o JaxapOTeLTAO AVAUPICPATATA LTTOTIHOLY TO KAAQCHA TNG
OLVOAIKNG €NPNG OLOIAG TNG KAANEQYEIQC TTOL TTPOEPXETAl ATTO TO PIJKO CLOTNUA
(Brown et al., 1987).

MOAIG apxioel va avfdveral n pila, éva peydAo pepibio TNC &nNPNg ouvaoiag
ogeiAeTal og avThyv. Katd tnv ocuykoudr), o Adyog TnG piag TTPOC OTN CLVOAIKA EnEN
oLCIa KLPAIVETAl CLVABWCS OTO £VPOC 0,65 £ 0,75. H emiSpaon TNG EAAEIPNG VEPOL TE
auTov Tov AOYyo 6Gev cival &kdaBapn. e meipdapata Tov Ghariani (1981), n LdATKA
KATammovnon eugaviotnke va avfavel Tnv avaloyia tng pifag otn ocLVOAIKN Enpr) ovaia,
SeixvovTtag OTI N KaTamrovnon TepIOPIcE TNV ALENCN TNG KOPLPNG TTEPICTOTEPO ATTO TNV
avénon Tng piag. O1 Hang and Miller (1986b) amo Tnv AAAN TTAcLEA, SiatioToay OTI O
AOYOG piCa/cLVOAIKN €NpEr oLTIA HEIONKE OTAV O KAAEQYEIEG NTAV EiTE AVETTAPKWG
eite LTTEPPROAIKA APSELUEVES. ALTA TA AVTIPATIKA ATTOTEAECUATA UTTOPEI VO OPEIAovVTAl £V
LEQEI OTIC ATTPOCSIOPIOTEG ATTWAEIES ENPNG OLOIAG LTTO HOPMN VEKPWY PUANWY. ALTA N
emidpacn, OTMWC N SLOKOAIG va HETPENBOLY OAeG ol Ivaddelc pileg, cival mMOavo va
ouvexioel va TEPITTAEKEl TIC TTPOOTTABEIEG va Yivel KaTtavonTd TWG O SIAPOPETIKEG
LETAXEIPIOEIC VEPOL EMSPOVY OTOV KATAUELIOUO TNG ENPNG OLOIAG.

O Aoyog Tng {axapng TTPOG OTn OLVOAKA &nEn ovoia péoa otn pila EOdvel
oLVTOUQ O€ WA OTABEPN TIUA KAl EKTOTE HETARAAAETAI EAAXIOTA KABWg N pifa avfaveral.
ITIC COYXPOVEG TTOIKIAIEC N TIUN €ival kovTd oTo 0,75. H Bpéwn emdpd oTov AOYyo aAuTo
EAAPPWGS, AAG N LOATIKA KaTammdvnon Sev éxel Kapia onUAvTiky emmidépaon (Ghariani,

1981, Brown et al., 1987).

2.7.2. ENIAPAXIH THX APAEYIHX ITHN MNOXOTIKH KAI NOIOTIKH ANOAOXH TQN ZAXAPOTEYTAQN
O1 moocoTNTEG vePOL Apdevong TToL Sivovial oTNV KaAAEpyela TV (aXaEOoTELTAWY
TTOIKIAAOLY  TTOAD  TTAYKOOMIG. XTNV  AyyAia kal Tn TaAAia, n dpdevon cival
CLUTTANPWUATIKA TV PPOXOTITACEWY KAl £ival XAPAKTNPIOTIKO TTIWG ATTAITOLVTAI HOVOV
100-200 mm vepoL yia va eEac@alicouy OTI N avanTuén dev Ba TeploploBei amrd TNV

EANEIYPN vEPODL. 1TO AANO AKPO, gival o1 BeppEC, ENPEC TTEPIOXES, OTTWC Ol HIMA, TTEPIOXEG
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NG Meooyeiov kal To MakioTayv, OTToL N TTapaywyn {axapoTeLTAWV &ev UTTOEE va
OLVTEAECOEl XWPIGC AP&eLON. e ALTEC TIG TTEPIOXES epappolovial cuvnBwS 500-1000
mm vepoL (Dunham, 1993). H olkovoUIKr) WPEAILOTNTA TNC AESELOUEVNG KAANEPYEIAC
TV {axapOTeLTAWY e€apTaTal OXI HOVO ATTO TO KOOTOG TNG AESELONG AAAG KAl TNV TIUN

TTOL TTANPWVETAI N TTAPAYWYN TV TEOTAWY KAl TV LTTOTTPOIOVTWY TOULG.

Napayewyn Zaxapng
Kata TNV HEAETN TOL OPEAOLG TNG Apdevong oTa {axaPOTELTAT, TO PACIKOTEQO {NTNUA
gival n emidépaoT) TNG OTA OIKOVOMIKA CLOTATIKA TNG TTAPAYWYNGS, SNAadn Twv pilwv Kal
1ISiaitepa TG {axapng.

MOAANG TTEIPAPATA AYPOL EXOLV EKTEAECOEI TTOOKEIMEVOL VA TTOCOTIKOTTIOINCOLY
TNV emiépaon TNG Apdevong, Ot TTOAEG TELTAOTTAPAYWYIKEG TTEQIOXEG. AIAPOPES
TTPOCEYYIOEIG £XOLV XPNCIUOTIOINBE KAl TTOAAG ATTO TA TTEIPAUATA £€6CAY TTANPOPOPIES
yla TNV avamtuén kar v anodoon NG  KAAMEQYEIQG O OXEon ME TNV
vdatokatavaiwon. ‘Omov n dpdevon €ival CLUTANPWUATIKA, N OXEon VEQOL-
TTAPAYWYNS YEVIKA PEATICOVETAI PE TNV HEWON TWV ETOXIOK®V PooxomTtooewy. Ol
Robelin and Mingeau (1970) kai ol Draycott and Messem (1977) Sivouv TTapadeiypara.
‘Eva KAAUTEQO UETPO ATTO TIG ETTOXIAKEG POOXOTITWOEIS €ival TO HEYIOTO TNIOAVO EAAEIUUA
LYPAGCIAg TTOL LTTOAoYICETal ATTO Eva ATTAG LEATIKO IcolbYIo. O Penman (1970) £Selfe OTI
TEPA aTTO Eva OPICUEVO ONEIo, N OXETIKA TTapaywyn (SnA. Tapaywyn xwpig apdevon
TTPOG ALTAV HE TTANEN dPSELON) HEIONKE YPAUMIKA Ot OXEon HE TO HEYIOTO TTIOAvO
EANEILHQ.

‘Omov N Apdevon KLPICPEXE!, €ival AoyIKO va CLOXETICETAI N TTAPAYWYN HE TNV
TTOCOTNTA TOL VELOL APSELONG TTOL EPAPUOCONKE. OI E§ICWTEIG TTOL TTEPIYPAPOLY TNV
OULOXETION QLT €ivVal YVWOTEG WS OXETEIC VEQOL-TTAPAYWYNG. ETTeldr) ol oxéoeg vepoL-
TAPAYWYNS €ival O TIPOPRAEWIHEG QT OTI OTIC TEPIOXEG TTOL N Apdevon eival
CLUTTANPWHUATIKA, Ol OXETEIC ALTEG UTTOPOLY VA XPNTIMOTTOINOOLY OTOV OXESIACUO YIA
BEATIOTN XPNON VEQPOL OE HEPOVWHEVOLG AYPOLG 1 HEYAAeG Trepioxés. O1 oxéoelg
TAPAYWYNG OLXVA  TTEPIAQUPAVOLY  TTEQICCOTEPOLS TOL EVOG TTAPAYOVTEC TTOL
TTEPIOPICOLY TNV TTAPAYWYI, CLVNBWGS TO VEPO Kal To alwTo (Hexem and Heady, 1978).

O1 Amaducci et al. (1978) upeAéTnoav Tnv emidpacn TnNG Aapdevong Ue
KaTaloVIOHO oTa {axapOTELTAA O¢ TTEPIOXES TNG ITaAiag kal kaTéAngav e n apdevon

peiooe Tov {axaplko TITAO, AANG avENoe TTOAD TTEPICTOTEPO TNV TTAPAYWYN PICWV HE
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iyl EIIIAPAXH THX APAEYZHX XTA ZAXAPOTEYTAA

TEAKO QTTOTéEAeCUa TNV avénon Tng TTapaywyng (axapng. O Musik and Dusek (1982)
AVAPEPOLY TTWG N EANEIWPN VEPOL Ot ENPES KAl NUIENPES TTEQIOXES Eival EVAG ONUAVTIKOG
TTIEPIOPIOTIKOC TTAPAYOVTAG TNG TTAPAYWYIKOTNTACG TV {AXAQOTELTAWV.

Katd toug Mambelli et al. (1992) n apdevon Twv JAXaPOTELTAWY ETTESPACE
avénTikG oTo PAPog PICV TIOL SIEPEPE AVAAOYWC TOL OTAdIoL. Y& OXECN HE TOV
papTLEa, N avénon Tou PAPoLS TV PIlwV KLUAVONKE atd 39 £wG 61% KATA TNV
EQIOSO Ao TEAN ALYOLOTOL (WG TA HECA XeMTeUPPioL. ‘OU®S, N apdevon €ixe WG
OLVETTEID TNV peion ToL ZaxapIkoL TITAOL KATA SVO POVASES KATA HECO OPO. H EANNeIwN
vEPOL KATA TNV pACN TNG AVATITUENG TOL PULAADUATOG EiXE WG ATTOTEAECUA TNV PEION
NG amoddoong oe pileg kal {axapn, HEiwon n ottoia ATav LWNASTEPN ATTO ALTAV TTOL
TaPATNPEAONKE OTNV Ao AavaTnTuéng Tov PIJKoL CLOTANATOC (Bazza, 1993).

OI Fabeiro et al., (2003) peAeTdvTag TNV SuvaToTNTA EEOIKOVOUNONG VEQOL OTNV
meploxr Albacete NG lomaviag, OTToL ol KAIMATOAOYIKEC CLVONKES eival avAAOYeG e
QUTEC TWV TIEQIOXWV TELTAOKAAAIEQYEIAG oTnv EAANGSQ, avagépouv oOTl, OTAV O
TIEPIOPICHUOC VEPOL ATAV HECOG OTO TTPWTO OTASIO AvaTmTuéng, UETPIOC OTO OTASIO
S10yKwong TNG pilag kal avoTnEOg oTo OTASIO TNG WPEINAVOoNG, Ol TTAPAYWYES ATAV

LWNAEG.

Iuykévipwon {axapng oTig pideg

H ouykévipwon {Axapng OTIC KOAG apdeLOPEVEG KAANEQYEIEC aLEAveTal OTABEPA KATA
TN S1Idpkela TNG PAACTIKAC TTEPIOSOL, POAVOVTAG TTPIV ATTO TN CLYKOWSH O€ A PEYIOTN
TIUA 15-18% (g {axapng ava 100 g vatng pidag). ITa TELTAA TTOL £XOLV LTTOOTEN LEATIKN
KaTamovnon, N ouykévipwon {axapng avfdaveral TaxLTEPA Kal, KATW atmd opodpn
KaTammovnon, Umopel va eival 5% vwnAotepn (1M.X. 20% mapd 15%) am' OTl OTIC uNn
KaTatmrovnueveg KalNiEpyeieg (Hang and Miller, 1986a). AVTIOETWG, £va eLPL PACUA TWV
HETaXEIPIoEWY Apdevong £6ei€e WIKEN €Midpacn OTn oLYKEVTpwon {Aaxapng KAta Tnv
ouvykouén (Ehlig and LeMert, 1979, Winter, 1988). AuTO mOavov ogeietal oTIC avEavo-
HEVEG TTOCOTNTEC AKABAPOCIWV OTIC PICEC TV KATATTOVNHEV®WY (aXAPOTELTAWY. MapoAa
auvTd, Wia Paocikn aimia eival ol MOAvEG PPOXOTITWOEIG OTO TEAELTAIO OTASIO TNG PAAC-
TIKNG TTEQIOSOL TTOL ETTAVLSATWVOULY TIC PICEC TV KATATIOVNEVQY TEOTAWY, HEIVOVTAG
KATA OLVETTEIQ TN OLYKEVTPWON {Axapng. ALTO LTTOOTNPEIXONKE aTTd Tov Vukov (1977) o
OTIOIOG OXNUATIOE €§I0WOEIC CLOXETIONS TNG OLYKEVTPWONS AxaPNG ME TIC PPOoXo-

TITOEIG TOL LETTEUPRPIOL YIa SIAPOPES TELTAOTTAPAYWYIKES TTEPIOXES OTNYV ELPWTN.
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KE®. 2 BIBAIOTPA®IKH ANALKOITHEZH

Ye TreipdApaTa NG E.B.Z. (1981), TapatnenBnke OTI YEVIKWG N Ap&evon €TTEPEQE
HEYAAN abENoN TNG TTAPAYWYNGS PIZAV Kal PEIdan ToL {axapIKoL TITAOL. ITO HETPO TTOL
n avénon NS TaPAYWYNS PIlev cuvodevoTay amd peiwon Tov {axaPIKoL TITAOL, N
emdpaon TNG Apdevong oPeIAOTaAY Ot ATAR evLSATWON TV pilawyv. O Hills et al. (1990)
TapatApnoayv o1l N mmapaywyn (axapng e€apTtdatal amod Tov XPOVO CLOCWPEELONG
aTToBNCALPICTIKAWY OLOIWV KATA TNV avanTuén TNS pifac. KaBwg avfaveral To PIJKO
oLOTNUA, LTTAPXEl £VAC OTABEPOC KATAPEQIOUOG {AXapPNG OTIG PIZEC KAl £TOI N aTTOS00N
ot Caxapn avfavel ka®’ OAn Tnv avintikn Tepiodo. H avénon TNG CLYKEVTPWONG
(axapng oTic pilec, avfavopévng TNG EANEIYNC €SAPIKNG LYPACIAC, OPEIAETAl OTNV

PadLTEPN CLOCWEELON VELOL TTAPA OTNV Taxeia ammodnkevon {Axapng.

MpooAnyn BpemTIKOV Kal peAacooyova
To vepO TTOL TTAPEXETAI PE TNV APSELON UTTOPEI VA ATTOTPEWE! TIG AETTTEC PIleG ATTO TN
VEKPWON OTO ENPO £6aog, va PonBnaoel Ta BPEeTTIKA 1OVTA va KIVNBOoULYV TTPOG TIG PileC
pe Siaxvon Kal va avénoel Tn armodopnon TNG OPYAVIKAC oLaiag Tov e6APOLS. ATTO TNV
AAAN, N apdevon PTTOPE va 0dnyNoEl OTNV EKTTALON TWV OPETITIKGYV, EISIKOTEQO TOL
alwTtou, TMEpa amd 1o PABOC TOL evepyoL PICOCTPWUATOC. Mevika, pe TNV Apdevon
avfaveral N TPOCANWN BPETTIKWY, AAAG dev avfAveTal ATTAPAITATOG N CLYKEVIPWON
TOLG OTA QULTA (Dunham, 1993).

Ta mepApata aypoL ota {axapOTeLTAA &ev EXOLV TTAPAYEI TTOAAG OTOIXEIA YIa
TNV ONUAVTIKOTNTA TV AANAETISPAcEwY HETAEL TNG APSELONG KAl TV AITTACUATV
EKTOC aTTO TNV TIEQITTTON TOL AJWTOL, YIA TO OTIOIO £XOLV KATAYPAPEN SVO HOPYPEG
aAANAemdpdoewy. MpwTov, OTav To AlwTo TEPIopileTal, N dpdevon aAvfavel PEPIKEG
POPEG TNV aTTOS00N TNG KAANEPYEIAG O YETPIEG SOOEIC AITTAopuaTog alwTou (Last et al.,
1983). AcLTEPOV, OTAV O AVEPOSIACUOS almTou tival apbovog, N apdevon UTope va
HETPIACEl TA SLOUEVH) ATTOTEAECUATA TNG LTTEPPOAIKAG EQAPHOYNS AlTOL HE TN HEION
TNG CLYKEVTPWONG ToL a-amino alwTou ot Pileg (Haddock et al., 1974, Last et al.,
1983, Winter, 1990). To kAAIO kAl TO VATPIO OTIC EIleC BewpoLVTAl ETTIONG WG
akaBapoieg emeldr) TTapeuttodifovy TNV ekXLAIoN {AxapnG. AVTIOETA ATTO TIG HEIDOTEIG
TV EVAOEWY a-amino alwtov, N Apdeucon £xel HOVO WIKPN, aocagn emépacn oTIg

OLYKEVTPWOEIG ALTWY TV oTolxeiwv (Vukov, 1977, Last et al, 1983, Winter, 1990).
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YYMIOEPAZMATA

2.8. IYMINEPAIMATA

MNa TOLG OKOTIOLG TNG Tapovoag dIaTPIPNG, dlevepyNBNKe WA AVACKOTINON
SNUOCIELUEVY  E€OYAOIV  Yyia TNV LTToyela oTaydny Apdevon TIPOKEILEVOL VA
TTEOCSIoPIoTEl N LTTAPXOLOA KATAOTAON OTO AVTIKEPEVO KABWG €miong Kal pid
avaoKOTINON €PYACIV TIOL TIAPEXOLY  TTANPOPOPIES YIA TNV  KAANEQYEID TV
{aXQPOTELTAWY KAl KLPIWG Yyia TNV emidpacn TNG Apdevong OTA TTAPAYWYIKA KAl
TTOIOTIKG XOPAKTNPIOTIKA TNG KAANIEQYEIQG.

ITNV avaoKoTINoN TTEPIEANPONCAV TTANPOPOPIES YIa TNV eTTiépacn TNG YIA oTnv
anodoon TePICCOTEPWY ATTO 30 KAANEQYEIWY, Ot CLYKPION UETAEL YIA Kal GAA®DV
peBOSwY, ot oxéon pe To PABOC TOTTOBETNONG TOL AYWYOL £PAPHOYNGS, TNV 1IC0ATTOXN
TV AYWYWOV £PAPHOYNGS N TIG peBodoug diaxeipiong Tng dpdevong.

IXETIKA HE TIC KAANEQYEIEG, Ol TTEQICCOTEPESG TTANPOPOPIEC aAvagépovTal OTO
RBAUPAKI KAl TO KAAQUTTOKI O€ OXEON HE AANEG HEYAAEG KAANEPYEIEG, TNIBAVOV e€aImiag TNG
OIKOVOMIKNG  TOLG  onuaciac.  AANEG  KOANEQYEIEG,  TTEQINAUPAVOUEVGY  TOL
OQKXOPOKAAQUOL, QIOTIKIOD, OITAPIOL, COPYOL, HUNSIKAC KAl XACOTATINTA  £XOLV
amooTdoel TTOAD AiyoTepn TTEOCOXN. NMOAAEG TTANPOPOPIEC avapépovTal OTNY TOUATA
(T6co oTnV Rropnxavikn 00O Kal OTNVY £MTEATIEQ), TTEPICOCOTEPES ATTO OTI YIA KABE AAAN
KAANIEQYEIQ ACXAVIKGV.

EAQXIOTEC €ival Ol €pyATieC TTOL TTPAYUATELOVTAI TNV XPNon oTAYSNV APSELONG
o1a {axapOTELTA €VM, N HOVASIKN KATAYEYPAUUEVN EUTTEIpia  OTNV  Apdevon
{axapOoTeOTAWY HE LTTOYEIQ OTAYSNV Apdevon cival n gpeLVNTIKA §PACTNEIOTNTA TOL
EpyaoTtnpiou MewpyikNg YSOALAKAG ToL TUApATOG MewTroviag PuTiKNG MNapaywyng Kal
AYpPOTIKOU MepIBAAAOVTOC TOL MNAVETIOTNHIOL @eCTAACC.

ITNV avaokoTINon avagépBnKav €pyacieg Ol OTTOIEC TTAPEXOLY TTANPOPOPIES
OXETIKEC HE TOV OXESIACUO, TNV eyYKATACTACN KAl TNV SlAXEipIoN TV CLOTNUATWY YIA.
‘Evag onUAVTIKOG KOPHUOC TANPOPOPIRY cival SiaBéoiyog yia va pondnoer Tov
TTEOCSIOPICUO OXETIKGV TIAEOVEKTNHATWY KAl HEIOVEKTNUATWY ALTAG TNG TEXVOAOYIAG Ot
oLYKPION HE AANEGC APSELTIKEG HEOBOSOLC KAl CLOTAPATA. MEVIKWGS, N LTTOYEIA OTAYSNYV
TTaPOoLOIAeTAl WG £va ISIAITEPWS ATTOSOTIKO CLOTNUA. ZNTAMATA WPENUOTNTAG KAl
OIKOVOUIK@YV TNG YIA Sev EXOLV TTPOCSIOPICHOE e CAPNVEID KAl €€0PTOVTAI KLPIWS ATTO

TIC TOTTIKEG CLVONKES KAl TTEPIOPICUOVG.
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KepdAaro

YAika ka1 M€OGodol A. Meprypa®Pn NEIPAUATIKNG

o1adikaoiag

3.1. EIXATQrH

Na 1 Sigpedvnon emmidpacng TNG APSELONC HE ETTIPAVEICKT KAl LTTOYEIA APSELON ME
oTayova oTnv avamtuén kal amodoon TwV ETNOIWV KAAIEQYEIQVY, €MAEXONKE N
KaAEpyela TV axapoTeLTAWV SI0TI S1EBVG Sev LTTAPXEI OXETIKA PIPAIOYPAPIC.
YxeSIAOONKAV KAl £YKATAOTAONKAY CLOTAHUATA LTTOYEIAG KAl ETMIPAVEIAKAS OTAYSNV
dpdevong. 'Eyivav HETENCEIC KAl SEIYUATOANWIES PLTIKOL LAIKOL O TTEIPAUATIKO AypPO
yla Tpia cuvexn £Tn.

To ke@GAalo aLTO aAvagépeTal OToV OXeSIACUO TOL TEIPAUATOC KAl OTIG
TTAPAUETOPOLG KAl HETARANTEG TTOL €ival ATTAPAITNTEG VA PETPNOOLY OTOV TTEIPAPATIKO
aypo, yia Tnv afloAdynon NG apdevong. Meplypd@ovTal He AETTTOPEQEID TA TTEIDAUATA
amo TA OTToIA TTPOEPXOVTAI Ol HETPNOEIC TV TTARAUETOWY KAl TV HETAPANTWV ALTWV.
Emiong Treplypdgovtal Ta OLOTAUATA KAl O TEXVIKEG Apdevong TWV TTEIPAUATIKWY
TEPAXiV. TIVETAI AETITOHEPNG AvAPOPA OTIC HEBOSOLS TTOL XENTIUOTIOINONKAY YIA TIG
TIEIPAMATIKEG  METPNCEIC TWV  LSPALAIKWY 1SI0TATWY ToL €6APOLG, TNG eSAPIKNG

LYPAOCIAG KAl TOL S€KTN PLAAIKNAG ETTIPAVEIAG.

3.2. ITOIXEIA NEIPAMATIKOY ATrPOY

Ta Teapdpata  SieENxdnoav oTo AypOKTNUA Tou [avemoTnuiov ©ecoaNiag OTo
BeAeoTivo, KaTA TIC KAANEQYNTIKES TTEQIOSOLS TV eTY 2003, 2004 kal 2005. H éktaon
TOL TIEIPAUATIKOL AypoUL eival eTTiTTESN pe LYPOPETPO 70 PETPA TTAV® ATTO TNV EMIPAVEID
TNG BAAACOAC KAl YEDRYPAPIKEG CLVTETAYUEVEG 390 23" BOpeio Mewypa@ikd MNMAATOC Kal

220 45" AvaToANKO Meypa®Iikd MNKOG.
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Il X TOIXEIA IIEIPAMATIKOY AT'POY

3.2.1. EAA®IKEX NAPAMETPOI

DLOIKA XaPAKTNPICTIKA TOL £6APOLS

To €¢5agocg oTn B¢on ToL TTEIPAPATIKOL aypoL Taflivoueital s Typic Xerochrepts. Ta
e6apn auTd avAkoubv OtV TAEN Twv Inceptisols. To £5a@QoOg  éxel  LEN
AUUOAPYIAOTTNAGSN £C APYIAWSEN KA KOKKOUETPIKA OUOTAON METRIWS AETTTOKKOKN £00G
AETTITOKOKKN. H KaTAoTAoN LOPOUOPPIAC €ival KAAN He B PaBud amooTtpdyyiong Kal
BEATIQOVETAI PE TO PABOG TOL £5APOLC €€ AITIAG TNG TTETPWSOLS CLOTACNC TOUL. Exel TTOAD
KOAGQ avVATITOYUEVO TTOPWEES ATTOTEAOVUEVO KLPIWG ATTO HIKOOUL KAl HECOL HEYEBOULG
TOPOoLS (MATOIOC K.4., 2000).

H katatopr) Tou £5AQOLG KAl pEXP! TO PABOG ToLv 1,2 M TTEPITTOL, TTAPOLOIALE!
TECOEPIC OTPWOEIG TTOL SEV SIAPEPOLYV ISIAITEQT WC TTEOG TN UNXAVIKR TOLSG cLOTACN. H
HNXaVIKA avAAvoon SelyUATWY TOL €8APOLS TTOL EKTEAEODNKE OTO EQPYAOTNPIO TOL
IlvoTiTovTOL XapToypdpnong kar Tafivounong ESagpov tov EQLAT.E. otn Adpioa,
£6¢e1€e OTI N ETTIPAVEIOKI OTPWON XAPAKTNPEIZETAI ATTO NXAVIK ) CLOTACN APYIAOTTNAWSN,
OTTWG Kal n 8ebTEPN KAl TPITN OTPWOoN. TEAOG, TO €5AQOC OTNV TETAPTN OTPWON
XOPAKTNPEIZETAI WG AUUOAPYIANOTINAWSES. ITNV Eikdva 3.1 mapovaoialovTal Ta PAn Twv
OTPWOEWYV KAl 0 £€5APIKOG TOTTOG.

Ye B€on TOL AYPOL OTTOL £YKATAOTAONKE TO TrEipApa SlavoixOnke e5apoToun
TTOOKEILEVOL VA TTPOCSIoPICOO0LY Kal HEAETNOOLY Ol 1I810TNTEG TOL £6APOLG. ATTIO TNV
edagoTtoun Aappavovtav diatapaypéva deiypata é5Apoug yia ToV TTOOCSIoPICHO TV
PLOIKOXNHUIKQV  I810TATWY, KABWG £TMioNg Kal adlaTapakTa yia TOV TTPOCSIOPICHO TNG
VYPACIAG TOL £5APOLS OTNV LEATOIKAVOTNTA, BFc, KAl OTO CNUEIO POVIUNG pdpavong,
Opwp, KAOWG KAl yid TOV TIEOCSIOPIOHO TNG PAIVOUEVIKNG TOKVOTNTAG Pb. Ta
adlarapakrta eiypata AapPdavovrav amo kKabe oTtpwon NG €5A@OTOUNG ME EISIKO
SElYUATOANTITN adIaTAPAKTOL SEiYUATOG, O& HETAAAKOUG KLAIVEPOLG SIauéTpoL 5 cm Kal

OWoLg 5 cm.

Y&aroikavornta - Inucio Moviung Mapavong

O mpocdiopiopds TG vypaociag otnvy vdartoikavoTNTa KAl OTO ONUEIO HOVIUNG
pdpavong £yive HE xpNon TNG TEXVIKNG TNG OTASIAKAC APAipeons vepoL artd
adiatdpakra seciypata e6Agoug. Mpog ToLTo Xpnaoipomolndnke n Tpdrela micong (Soll
moisture equipment) Tov EpyaocTnpiou NewpyikNg YSpavAikng. H katd PApog bypaacia

TV SelyuaTtwy ot emimeda méoewy 0,3 kal 15 bars mouv epapuolovTay Pe TN CLOKELI
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KE®. 3 TIEPITPA®H IIEIPAMATIKHE ATAATKATIAY

TOL SioKoL TTEONC KAl TNG MERPEAVNG TTEONG, AVTIOTOIXWS, TTPOCSIopIcONKAY e TN
OePUOPAPLUETPIKA HEBOSO. H KAT” OYKO LYPACIA TWV SEIYUATWY LTTOAOYICONKE ATTO TNV
KaTd BAPOC LyPACIa ETTi TNV PAIVOPEVIKT ENEN TTLKVOTNTA TOL £6APOLGS. H SiaBéoiun
edagikr vypaoia (total available water, TAW) Tou LTTOAOYICONKE TTAPOLOIALETAl OTNV

Eikdva 3.1 yia kaBe oTpon ToL £5APOLC.

YSpavAikn aywyipoTnta

H kopeopévn LSPALAIKN AYWYILOTNTA, Ks, TTPOCSIOPIcONKE OTOV aAypd HE TO
vdpotrepaToueTpo Guelph NG Soil moisture equipment (Reynolds and Elrick, 1985).
Metpnoeic TNG LEPALAIKAC AYWYIHOTNTAC KOPETHOL UE TO TTEPATOUETPO Guelph éxouv
yivel ammd Toug IakeAAapioL-MakpavTwvakn K. 4. (1994), TQuotTTovAo K. A. (1996),
(2000). O1 peTpNOEIC Eylvav OTO HECO TIEPITTOL TNG KABe TTESOAOYIKNG OTPWONG TOL
e6A@oLCg o¢ PAON 15, 45 kal 75 cm. OI TIEC TNG KOPECHEVNS LEPALAIKAG AYWYIHOTNTAG
oL Tapovoialovial oTnv Ekova 3.1 eival o HECOC OPOG SVO UETPNOEWV ME TO

LépoTTEPATOUETPO Guelph.

3.2.2. KAAAIEPTEIA

O  KOANEPYNTIKEG  €TTEPPACEG OTOLG  AypPoLS TepIAdppavay  Adpoon Katd TO
@OIVOTIWPO, AVAUOXAELON TPV TN OTTOPA KAl KATEQYACIA TOL  ETMIPAVEIAKOL
OTPWHUATOC TOL €6AMOLEG YIA TNV TIPOETOIUACIA TNG OTTOPOKAIVNG. H oTopd Twv
(aXapPOTELTAWY  EYIVE HE TIVELUATIKY) OTIAPETIKA HNXAVH) TeOOAPWY HOVASWY TOL
AYPOKTAUATOG. XpNOIUOTTOINONKE N TTOIKIAIa {axapoTeLTAWY Arrieta.

H ommopd yia kABe kKaANigpyNnTIKr TTEPIoS0 EAAPe xwpa oTIG 21 AttpiAiov 2003, 19
ATTPIAIOL 2004 kai 12 AtrpiAiov 2005. H ToTToBETNON TRV OTTOPWY £yive ot PABOG 2 cm
Kal o€ atrooTacelg 50 cm PeTACL TWV YPAUUWY KAl 7,5 cm €11 TNG YPAUUNG, £TOI OTE
HETA QIO apdiua n amodoTacn va eival Tepitov 20 cm. APEC®G UETA TN OTTOPd
akoAoLONCE ePAPUOYr TIPOPLTPWTIKNG {dIlaviokToviag. Katd Ttnv  Sidpkeia  TNG
KAANIEQYNTIKAG TTEPIOSOL N KAANEPYEIa &EXONKe OAEG TIC ATTAPAITNTEG KAANEQYNTIKEG
PPOVTIGEG  OTTWGC  HETAPLTPWTIKA  {CAVIOKTOVIA, TIPOANTITIKOOG  WEKAOHUOLS  ME
HLOKNTOKTOVA KATA TNG KEPKOOTIOPAG KAl TOL ISIOL KAl HE EVIOUOKTOVA  YIa

KATATTOAéEUNON TNG PpBoPIYaiag.
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CL pb = 1536

30cm

CL Py = 1,32

60 cm

CL Py = 1,32

90 cm

SCL

Eikova 3.1: O €da®ikOg TUMNOG, N Ppaivopevn NnukvoTnTa (py), N d1abéaiun uypaaoia (TAW) kai n
KOPEoUEVN UOPAUAIKN aywylndTnTa (Ks) o€ KGBe oTpwan Tou £dAPOUC Tou NeipauaTikol aypou.
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KE®. 3 TIEPITPA®H IIEIPAMATIKHE ATAATKATIAY

3.3. NEIPAMATIKO IXEAIO

To TTEIPAPATIKO OXESIO TTEPIEAAMPAVE OXTW UETAXEIQIOEIS O TECOEPIC emavaAnwelg. Ol

LETAXEIPICEIC TTOL EPAPPOTONKAY NTAV:

1 Ex Em@aveiakn epapoyn vepoo |ie otayova.
Yovexns (CLPPATIKN) €PAPUOYN TOL VEPOL KAB’ OAn TN Sidpkea Apdevong
HECEC TOL ETTIPAVEIAKOL CLOTAPATOG OTAYSNV HE TTAPOX OTAAAKT®Y 2,3 L/h.

2 Ea Em@aveakn SIakomTopEvn epapoyn Le oTayova.
AIGKOTITOHEVN £PAPUOYH TOL VEQOL HEC ETTIPAVEIAKOD CLOTAUATOC OTAYSNV
pE TTapoxr oTaAakTv 2,3 L/h. Tov apbeuTIKO KOKAO SIAPKEIAS WAG WOPAC
akoAoLBoLoE TTALON TNG apdevong IdiIag SIAPKEIaC.

3 Es Em@aveaakn epappoyn XapnAng mapoxng e otayova pe papovrnra.
Epapuoyn 1oL VEQOL HECW ETTIPAVEIAKOD CLOTAPATOC OTAYSNY HE XAUNAR
Tapoxn oOTaAakTwv (0,8 L/h) péow OLOTAMATOC XAUNANG Tieong ia
BapvTNTAG.

4 Yz Ymoyeia epaployn vepouL e oTayova.
YOVEXNG €PAPUOYr TOL vePOL KaB®’ OAn Tn Sidpkela Apdevong HECW TOUL
LTTOYEIOL CLOTAPATOG OTAYSNV HE TTAPOXN OTAAAKTWY 2,3 L/h.

5 Ya Ymoyeia SIGKOTITOLEVN £pAPLIOYN LiE oTAyova.
AIQKOTITOHEVN £PAPUOYHN TOL VEPOUL HECE LTTOYEIOL CLOTAUATOG OTAYSNV HE
TapoxXn OTAAAKTV 2,3 L/h. Tov apbeuTiKO KOKAO SIAPKEIAC WIAC WEAGC
akoAoLBoLoE TTALON TNG apdevong IdiIag SIAPKEIAC.

6 Ys Ymoyeaia epappoyn XapunAng mapoxng e otayova e Baportnra.
Eqpappoyr Tou vePOoL HECK LTTOYEIOL CLOTAPATOS OTAYSNY PE XAKNAR TTAPOXN
(0,8 L/h) péocw cLOTAPATOC XAKNANG TTiEoNG Sla PapLTNTAC.

7 Ar Ymoyela epaployn VEPOUL |iE OTAyOva LIE TALTOXPOVN £PaApLOYN aépa.
JOVEXNG €PAPUOYN TOL VePOL KAB’ OAn TN SiIdpkela Ap&evoNG HECW TOL
LTTOYEIOL CLOTAPATOS OTAYSNY HE TTAPOXA OTAACKTWY 2,3 L/h kal Tautdxpovn
TTAEOXETELON AEPA OTO CLOTNUA HECK CLOKELNG venturi.

8 Ar Ymoyela epappoyn vepold HE oTayova e £pappoyn aépa oTo TEAOG TNG
apdevong.
TOVEXNG €PAPUOYN TOL VeEPOL KAB’ OAn TN SiIdpkela Ap&evoNG HECW TOL
LTTOYEIOL CLOTAKMATOG OTAYSNV e TTApoxn 2,3 L/h kal TTapoxétevon aépa LTTO

TTieon oTO TEAOG TNG APSELONG PECE AEPOCLUTTIETTN.
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Sl  XXEAIAXMOX XYITHMATON APAEYIHX

Y1nVv Eikodva 3.2 Tapouoidaletal a oXnNUATIKA avarmapdoTacn TN SIagopoTioinong TV
TEXVIKQV AP&ELONG, NTOI TNG CLVEXOLG (ETTIPAVEIAKAG KAl LTTOYEIAG), TNG SIAKOTITOUEVNG
(empavelakAG Kal LTTOYEIAC), TNG XAUMNANG TTAPOXNS He PapLTNTA (ETIPAVEIAKAS KAl
LTTOYEIAG) KAl TNG TTAPOXETELONG aéPa KATA TNV SIAPKEIA WA TOTTIKAC dpdevong. H
TTOoOTNTA VEPOUL, N 660N dpdevong SnNAadr TTou vIToAoyI(OTAY KATA TNV SiIadikacia Tov
TTOOYPAUPATICHOL Apdevong, NTAV N idIA YIA OAEC TIG ETTIPAVEIOKES KAl SIAPOPETIKA ATTO
TNV ETM@PAVEIAK AAAG i81a HETAEL TOLG YIA OAEC TIC LTTOYEIEG HETAXEIPICEIC. AVAUETA OTIG
EMPAVEIAKES N TIC LTTOYEIEG LTTAPXE SIAPOPOTIOINCN WG TPOC TNV HECN €viaon TNG
EPAPHUOYNS APOL N AvLTH TTOCOTNTA VEPOL, £PAPUOLOTAV O SIAPOPETIKEC SIAPKEIES

apdevong (TTePIAAUPAVOUEVEV KAI TV TTALOEWY OTNV SIAKOTITOUEVN EPAPUOYN).

EZ
YZ

EA
YA

EB

Y WUWWULVUVULVLLULLLLLLLULLLLLGLG

Az Mapoxn oTtaAdkTn 2,3 L/h

“ Mapoxn otaAdktn 0,8 L/h

AT .
Mapoxn agépa

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Xpévog (h)

EikOva 3.2: SXnUaTiKr avanapaoTacn TV TEXVIKOV KaTa TNV dIApKEId 1IAg TUMNIKAG Gpdeuonc.
EZ: Suvexnc emipaveiakn, YZ: Juvexnc unoyeia, EA: diakonTtopevn emgaveiakn, YA: diakonTopevn
unodyela, EB: em@aveiakn epappoyn xapnAng napoxne, YB: undyeia epapuoyn XapnAng napoxng,

AZ: ouvexnc epapuoyn agpa, AT: epapuoyr aépa oTo TEAOG TNG ApdeUaNC.
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KE®. 3 TIEPITPA®H IIEIPAMATIKHE ATAATIKATIAL

K&Be mreipapaTikd Tepdxio cixe Slaotdoeig 3 m x 10 m (Ekova 3.3) kal mepieAappave EE
OEIPEC QULTAV. Tla va armoPeLXBei TO evoeEXOUEVO eTTi6paonS TNG dpdevoNng Oe KATTOIO

TEUAXIO ATTO KATTOIO YEITOVIKO ALTOL, 66V CLYKOUIOONKAV Ol eEMTEPES TEIPES PLTAV.

BRBBRBRR

BHBRB B P
BRBBRBRBP
BRRBRBRBRRR

Eikova 3.3: H d1IdTa&n Twv QUT®V Kal TV aywywv EPApUOYNG OTO MNEIPAUATIKO TEUAXIO.
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YA XXEAIAXMOX LYITHMATON APAEYIHX

3.4. IXEAIAIMOX LYITHMATQN APAEYXIHX
3.4.1. ErKATAXITAIH BAIIKOY IYITHMATOX
Mpliv amd TNV eyKATAOTAON TNG KOAMEQYEIAS £yIVE N €yKATAOTACN TOL LITOYEIOL
OLOTAUATOC OTAYSNV Apdevong. OI LTTOYEIOI AYWYOI EPAPHUOYNG TOTTOOETAONKAY HE TN
xpnon vedaPoBETn oe PABOG 0,45 m, ot IcaTTox 1 M, OTTWG OXNUATIKA TTAapoLOIAlel N
Eikova 3.4. H eykataotaon Tou emM@aveIakoL SIKTOOL Apdevong £yive apyoTepa, OTAV N
avanTuén Twv PLTWV NTAV 0To OTASIO TOL B’ (ELYOLC TTPAYHATIKWY PLAAWYV. OTIWC KAl
OTO LTTOYEIO CLOTNUA, N ATTOCTACHN HETAEL TWV OTAAAKTNPOPWY AYWYWY ATav 1,0 m.
Etol, 1000 OTO ULTOYEl0 OCO KAl OTO  EM@PAVEAKO SIKTLO  avApecda ot SLO
OTAAAKTNPOPOLGS AYWYOLGS TTAPEURAAAOVTAY SVO CEIPEC PLTWV.

H emAoyn Tng amdoTacng ALTAG £yive SIOTI N eyKATAOTAON €VOG HOVILOL

OLOTAMATOC dApdevong, OTTWG cival n LToyela oTayénv dpdevon, Ba TEEME va

€ELTTNPETEI KAI TIG AVAYKES KAl AAARDV KAANIEQYEIWV.

%-——————-LOrn-————————% F—— QSrn-——%

Emm@aveiakoi aywyoi
EQapHoyNg

+________ LOrn-————————% %- 0.5m —»

0.45m

YT1éyelol aywyoi
£papuoyng

Eikova 3.4: H Bon Twv aywywv EQApUoyng oTo NPaveiakod kai oTo unoyeio ouaTnua,
avTIOTOIX WG,

To SikTLO AP&eLONG TTEPIEAGUPAVE EvaV KOPIO AYWYO SIAUETPOL 32-mm yid TNV
METAPOPA TOL VEPOUL ATTO eEAMEV OTNV KEPAAN EAEYXOL. H KEPAAN TTEPIEAGUPBAVE:

e &vav NBPO Siokwv 200 mesh,
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KE®. 3 TIEPITPA®H IIEIPAMATIKHE ATAATKATIAY

e &vav PLBWICTNA TTOL UEIVE TNV TTiEoN €I0060L Kal TNV SlaTnPoLoE oTABePN oTnV £€060
TOL O€ &va XAUNAOTEQO eTTiTe6O, TO OTIOIO UTTOPOLOE va METAPANOel ot KABe
TIEQITITON, HECW XEIPIOUOL €18IKoL KoXAIa. O EAeyXOG TNG Tieong avAavTtn Kal KatavTn
TOL PLOWIOTN TTEONG YIVOTAV HE HNXAVIKA HAVOUETOA.

e £va LOSPOPETPO YIA TNV KATAYPAPH TNG CLVOAIKNG TTOCOTNTAG VEPOUL,

e tvav Siavopéa Tou TTepleAapPave Paipidbeg oTpayyaAoHoL kal NAEKTOORAABISES (Hia

yla KABe peTaxeipion) kal LSPOUETPA (Eva yia KABEg peTaxeipion).

KaBe BaABida pe TO LEPOUETPO TNG CLVEEOVTAV Ot AYWYO SIAUETOPOL 25 mm O
OTTOIOG TPOPOSOTOLOE TA TEOTEPA TEPAXIA TNG KABE peTaxeipiong. To vTToyelo cLOTNUA
mepleAauPave Paipibec avakovpiong (Hia yia KGBe PETAXEIPION), Ol OTIOIEG ETITPETTOLY
TNV €i0060 aépa oTo SiKTLO OXI OUWC Kal TNV £€060 vEPOUL, OTAV TO COOTNUA PPICKETAI
EKTOC AEITOLPYIAC, YIA TNV ATTOPLYN EI0POPNCONG VEPOL ATTIO TOLG OTAAGKTEG OTO TEAOG
KABE apSELTIKOL KOKAOL.

Emiong, Ta TEPUATA TV AYWYWV £PAPUOYNG TNG KABE peTaxeipiong cuvééovtay
HE EvaV Aywyo SIAPETOOL 20-mm, TTOL OTO TEPUA TOL €ixe TOTTOOETNOE Wia PaApida
EKTTALONG, N OTTOIA XPNOIUELEI OTOV KABAPIOHO TWV OTAACKTNPOPWY AYWYWV KATA TNV
Evapén kABe KOKAOL A&ITOLPEYIAG, OVTWG WOTE VA ATTOPAKELVOVTAl LAIKY, TA OTToid
UTTOPEI VA CLYKEVTPWVOVTAI OTOLG AYWYOULC.

Ol NAekTPOPAARISEC NTAV CLVEESEUEVES HE TTOOYPAMUATIOTH apdevong SiSovTag
ETO1 TNV dLvaTOTNTA ALTOMATOTTIOINONG TNG Apdevong. O TPoyEAUUaTIoTAS (Hardie,
TCB800 LXIl) €6ete o€ Aeitovpyia TO AVIANTIKO CLYKEOTNUA Kal PLBWICE TNV SIASOXIKN
AEITOLEYIA TV NAEKTOORAARISWV TWV SIAPOPWY OTACEWY (UETAXEIQITEWY).

Ma TNV TTAPOXETELON TOL AEEPA OTO SIKTLO, OTNV APXN TOL SELTEPELOVTA KAl HETA
TNV NAekTPOPRAARISa, cixe cLVEEBEl TTAPAAANAC OTNV YPAUUn Ap&evoNG WA CLOKELN
venturi OTnNV WA TTEQITITON KAl £€VAG AEOOCULUTTIECTAG OTNV GAAN, YIA TNV CLVEXN
EyXLON KAl TNV TTAPOXETELON AEPA OTO TEAOG TNG APSEELONG, AVTIOTOIXWC.

YtnVv Eikova 3.5 mapovaoialetal n SIATagn TNG KEPAANCS EAEYXOL TV CLOTNUATWV.
YTV 3.50 @aiveTal N HovAda €AEYXOL TOL CULOTAUATOC, eve OTnNV 3.5p ¢aivetrar o
OEQOOCULUTTIECTAG CLVEESEUEVOC OTNYV Hovada eAEyXoL kal oTny 3.5y @aiveral n diatagn

£YXLONG aéPa e TOV OWANVa venturi.
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(@)

(B)

(v)

Eikova 3.5: H ke@aAn eAEyxou Twv OUCTNUATWY APOEUCNG LIE KAVOVIK Napoxn.
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KE®. 3 TIEPITPA®H IIEIPAMATIKHE ATAATKATIAY

O1 aywyoi epappoyng (kataockevaopevol ammo TNV Netafim S.A.) amd TTOALAIBLAEVIO, E
SIAUETPO 20 MM, €iXxaV EVOWUATOPEVOLS ALTOPLOWIZOPEVOLS OTAAAKTEG RAM (EikOva
3.6) pe mapoxn 2,3 L h'l og éva ebpog meong amd 50 £wg 300 kPa (0,5 — 3,0 Atm), o¢
ioarroxn 0,8 m. O1 aywyoi EpApUOYAC OTO LTTOYEIO COOTNHA TOTTOBETHONKAV PE TOV
OTAAGKTN TTPOCAVATOANICUEVO TIPOG TNV EM@PAvEId TOL e5APOLS YIA TNV ATTOPLYN

EUPPAENG AOYW £6APIKOL LAIKOV TTOL KATAKABETAI OTO TEAOG TNG APSELONG.

O©dAapog

_/O auUTOPUBMIONC
KaAupua

Ald(ppayua_/o

Ot ekpong

A16dpopog
Eiooéog_/o [\; pons
ZWHa

vepoU
Eikova 3.6: O oTaAakTnG RAM Nou XpnoiponoInonkKe.

Mpiv TNV évapén Twv apdeboewy, KABE £TOGC, YiVOVTaV EAEYXOG TV AYWYWV EPAPUOYNG,

TTOOKEIMEVOL VA SIATTOTWOE N OPOIOPOPPN EPAPHOYN KAl N AKPIPEIa oTny TTOCOTNTA

TOL £PAPUOLOUEVOL VEQLOL. TO OAO CLOTNHUA EAEYXOVTAV O€ TAKTA XOOVIKA SIACTHUATA.

O €Aeyxoc TTepIEAGUPAVE:

e Tnv mapatnENon TNG AeiTovpyiag Twv PAAPBiSwy EKTTALONG.

e [lapatnpnon TNG eM@PAVEIAC TOL AYPOUL YIA AvAyv@EIoH TTOAL NPV 1 TTOAD
LVYPWV TTEQIOXCV.

e [apatnenon TV LEPOUETPWY KAl EAEYXOG TNG TTAPATNPOVLHEVNG TTOCOTNTAG VEQPOL
TTOL XoPNYNONKE Ot OxEon HE TNV TTOCOTNTA TTOL €ixe OXedlAoBel va xopnynOei.
YPnAOTEPN TIAPOXN LTTOSVKVEIE SIAPEON, &V XAUNAOTEON TNG AVAPEVOMPEVNG

LTTOSLKVEIE EUPPAEN.
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3.4.2. TO IYITHMA XAMHAHE MAPOXHXI ME BAPYTHTA

To ocbLOTNUA XAUNANG TTAPOXNG ME TNV AdTovpyia LTO XaunAn Teon (PapLTNTA)
eplEAAUPave pia Se€apevr vepoL attd TTAACTIKO XWENTIKOTNTACS 200 L kal §eLTEPEVOVTEG
AYWYOoULC SIAPETPOL 32 MM OTOLG OTTOIOLS CLVEEONKAYV Ol AYWYOI EPAPHOYNG AYWYOI.
H &e€apevn ATav avaptnuévn oe pia PAon Kal SIEBETE UNXAVIOUO EAEYXOL TNG OTABUNG
TOL VEPOUL PE TTAWTAEA. H por) Tou vepoL ard TNV Sde€apevn eAéyxovtav pHéow RaARidag
EVQ £vag TTAAOTIKOG NBUOG HE TTAACTIKO TTAEYHa 200 mesh ATav TOTTOBETNUEVOG KATAVTN
NG PaApibag yia Tov KABAPIoCHO TOL VEPOL KAl TNV ATTOPLYN E(UPEEAENS TWV
OTAACKTQV.

H &e€apevr) PapLdTNTag TANP@vOTav He vepd amd wa SevTepn Se€apevn
ELPICKOUEVN LYNAOTELA LWOUETPIKA, N OTTOIA PE TN CeIPd TNS TPOPOSoToLTAY ATIO TNV
YEDTENON TOL CAYPOKTAHMATOG. EVAC HNXAVIOUOG HE TAWTAPC TOTTOBETAONKE OTNV
Se€apevn PapLTNTAG yia ToV EAeyxO (PLOWION) TNG OTABUNG TOL VEPOUL KAl ETTOUEVRG
TNG TTEONC TOL CLOTAUATOS. MIa OXNUATIKA AVATTAPACTACH TOL CLOTAUATOG OTAYSNV

Ap&evong XauNANG Tieong TTapovoidletal oTnv Ekdva 3.7.

Eikova 3.7: Anoyn Tou GUCTAATOC XaunAng napoxng oia Tng BaputnTtac.
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3.4.3. AIATAZEIX NAPOXHE AEPA
H TTapoxetevon aépa OTO COUOTNHA EMITLYXAVETO HE TNV EyXLON CéPA HE PLOUO 12%

KaT® OYKO TnG XOopnyoLHevng ToooTnTtag vepoL (Goorahoo, et al, 2001)
XPNOIUOTIOIVTAG WA oLOKELN venturi (Mazzei corporation) cuvéebepevn TTAPAAANAQ
oTNV YPAUUN dpdevong OTwS ¢aiveral otnv Ekova 3.8. rItnv eicobo aépa NG
OLOKELNG venturi TOTTOBETABNKE RAAPRISA OTPAYYOANICHOL KAl £&va TTAWTNOOUETOO YIA

TOV £AEYXO TNG TTAPOXNG AEPA OTO CLOTNUA.

‘Xﬂf Eiocodog aépa
BaABida pubpiong =

ONn¢ vepou atrd ] _
Pons pventuri 2UOKEUN venturi
> !

..........
AT
g R

| sopie ‘

;EI oTayyoAigpou

=) [
AvTAia Baoikr pory MAeupikoi
MavopeTpo —

Eikova 3.8: H oUvdeon Tou owArva venturi gTnV ypappr apdeucng.

H avappdenon agpa amo Tov owAnva venturi AaURAvEl Xea COPPWVA HE TNV APXN
ToL Bernoulli (Teplibng kai Mamralageipiov, 1997). To vepd €ITEOXETAI OTOV OWANVA KAl
KABWCS TePVA OTnV OTévaon (BAAQUOC avappo®nong) UETARAAAETAl o€ éva PELUA
LWNANG TaxLTNTAG. H ab&non TNG TaxLTNTAG EXEl WG CLVETTEID TNV PEiwon TNG TTieong,
EMTEETTOVTAC £TO1 TNV AvAPPOPNOoN apa attd To TTEPIRAANOV HECW TNG &l00d0L aépa.
ITO VEPO APECWC SNUIoLPYOLVTAl PLOAAIGES. KaBWg 1O vepd PBavel oTny €£060,
ETTAVEQXETAI OE XAUNAOTEQN TTiEON, ALTAV HE TNV OTToIa AciToLPEYEI TO SikTLO. 'ETCI TO VEQO
HETAPEPE QEpA OTO aPSELTIKO oLOTNUA. H SIATAEN ETTETPETTIE MIA  CLYKEKPIPEVN
TTOCOTNTA VEPOUL VA TTERACElI ATTO TNV CLOKELH venturi o€ YIa CLYKEKPIUEVN TTieon. H
EMOLUNTA CLVONKN AEITOLPYIAG ETTITUYXAVETO HE TOV EAEYXO TNG TTECNG OTA HAVOUETPA

NG cvvdeopoAoyiag kal puBuiovtag TNV PaApiba oTpayyaACUOU.

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 13:33:13 EEST - 18.218.212.196



Il XEAIAXMOX XYIXTHMATON APAEYIHX

MNa TNV €pappoyn aépa LTTO TTiEon, XPNOIUOTTOINONKE £VAG AEQOTCULUTTIECTNG TTOL
OLVEEONKE OTNV KEPAAN EAEYXOL KAl TTAPOXETELE AEPA LTTO TTHECN HECW TWV AYRYW®V
EPAPHUOYNG, HETA TO TEAOC TNG APSELONG KAl YIA XPOVIKN TTEpiodo TOon don xpeialodoTav
YyIO va €pAPHOCOEl aépag o€ TTOCOOTO TEPITTOL 12% TOL EPAPHUOCBEVTOC VEPOL

(Goorahoo, et al., 2001, Heuberger et al., 2001).
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3.5. OPTANA KAI METPHXEIX
3.5.1. NOXOTHTA NEPOY
H moocdtnta TOL VeEPOL TIOL ePAPUOlOTAV Ot KABEe Apdevon eAEyxovTav  Kal
KATAYPAPOTAV HECW HNXAVIKQV LOSPOUETPWY  TIOL  NATAV  CLVSESEUEVA  OTOV
SeLuTEPELOVTA AYWYO KABe peTaxEipiong. H kataypa®r Twv HETPNCEWV  YIVOTAV
TOLAGYIOTOV TIPIV TNV évapén Kal pe TO TEPAC TNG Aapdevong. O EAeyXog TwV
LSPOUETPWY ATAV CLVEXNG, O¢ TAKTA SlacTApATA kKatd T Sidpkela TNG dpdevong,
TTOOKEILEVOL VA YivOLY AVTIANTITEG SLOAEITOLEYIEC ) ACTOXiEG TOL CULOTAUATOC KAl
KLPEIWGS TTOaVES SI0PPOES.

Etol, n kaTaypa®n TNG TTAPOXNG TOL CULOTAPATOC HECW TWV LSPOUETPWV
XONOIHOTIOINONKE WG €V HECO EAEYXOL TNG OPOIOHOPPIAC £PAPHOYNG TOL VEPOU,
KLPIWG OTO LTTOYEIO COCTNUA KAl YIA TOV EAEYXO TLXOV ATTOKAICEWY ATTO TNV EMOLUNTN

doon apbdevong.

3.5.2. EAA®IKH YTPAIIA

H péronon NG e6agikng vbypaoiag, KaBwg Kal N TTAPAKOAOLONCN TWV HETAROARDV TNG
OTO XPOVO KAl OTO XWPEO, ATToTeAEl PACIKA OLVICTWOA EKEVWV TWV TTIPAKTIKGOV
Slaxeipiong ToL aPSELTIKOL VEPOUL, TToL oTnEilovTal TN SIATAPNON TNG LYPACIAC TOL
e6APOLE TE £va OPICHEVO SIACTNUA TIMWY, AVATIANPGVOVTAG TNV KATAVAAWON TOL
VEQOUL aTTO Ta PULTA, He Apdevon.

MNa TN HETPNON TNG £5APIKAS LYPATIAG XPNOILOTTOIOLVTAI SIAPOPES HEBOSOI TTOL
TafivopoLuvTal o¢ AueceG kal eppeces (Gardner et al, 1991). O1 dueceg pebodol
ammaItovby TN ANWN SelyHAT@Y atro 1o £6aA@0og, KABe popd TTou emdnTeital N HEToNoN TNG
vypaociag Tou. Ao Ta Seiypuata agaipeTal To vepd peE BEppavon N HeE KATTOIA XNUIKA
Siadikaoia kal mpoodiopileTal N TOCOTNTA TOL VELOL TTOL ATTOUAKELVETAL. H KLEIOTEPN
HEBOSOC ALTAC TNG KATNYOPIAG Eival N BEPUORAPLUETPIKA HEOBOSOC OTNV OTToIA TO VEPO
ATTOPAKPULVETAl ATTO TO €5APIKO  Seiypa pe Béppavon oToug 105°C €wg OToL
oTaBepoTttoinBei To Papos Tou (Gardner et al., 1991). O1 YUeTPNOCEIC UE TIC HEBOSOLGS
QuTEG  eival xpovoPRoOpeg, KABOT amaItoLVTAl TOLAAXIOTOV SVO NUEPES Yia TNV
TTEAYHATOTTOINCT TOLG. EToNG, Ol HETPNTEIG §EV UTTOPOLY VA eTTAvVAAnNPOoLyY oTo iS1o
onueio, KaBwg n amoomaon Twv SelyUATwV SIaTapdooe TO €5A(OG OTO ONEIo

SeiypatoAnyiag.

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 13:33:13 EEST - 18.218.212.196



MNa 10 AOYOo QULTO, OTAV ATTAITETAl N MEAETN TNG XPEOVIKNG HETAROANG TNG
Lypaoiag, eival amapaiTNTo va Aaupavovtal Seiypuara amo TeEPIcCOTERA TOL £VOQ
onueia, woTe va €E0LEETEQWVETAI N XWPEIKA METARANTOTNTA. O1 Apeceg pEBodol TapoAa
TA HEIOVEKTAUATA TTOL TTAPOLOIALOLY, XPNCIUOTIOIOLVTAI YIA TN HETENON TNG £5APIKNG
VYPACIAC O TTOANEG TTEQITITACEIC, OAAD KLPIWG OTN PABUOVOUNCN TWV EUUECKV
pHeEBOSWYV, eTteldr) Sivouv akpiPeic petpnoelig (Gardner et al., 1991).

ITIC EUMECEC MEOOSOLG N €5APIKA LypAcia TPOCsIoPIleTal EUUECT ATTO TIG
HETPNOEIC PLOIKWVY I8I0TATWY TOL €6APOLGS, Ol OTTOIEC CLVAPTWVTAI HE TNV ESAPIKN
vypaacia. O HETENTEIC YIVOVTAI PE HOVIUA TOTTOBETNUEVOLS OTO £6APOC alIoONTPEG, Ol
OTTOIOI CLVEEOVTAI HE Hia povada UHETPNONG, KABE PpOoPA TTOL ATTAITEITAI N PETPNON TNG
LVYPACIAG. & AAAEG TTEQITITOEIG Ol AICONTAPES TTPOWOOLVTAI OTO £5APOC HETK EISIKGWV
OWANV@VY TIOL TOTTOBETOLVTAI €K TWV TIPOTEPWYV OTO £5AMOC. ETOI PE TIC EUUECEG
pHEBOSOLG eival SuvaTov va yivovTal SIadOXIKEC OTO XPOVO WETPNOEIC oTnV iSla Beon,
TTOAD CUVTOHA Kal XWEIC Slatdpadn Tou £5A@oLG. Ol o SIASOUEVES ATTO TIC EUUECES
HEBOSOLG eival N PEBOSOC TWV VETPOVIWY, N HEBOSOC TNG NAEKTPIKAC AVTIOTACONS KAl Ol
HEBOSOI TNC SINAEKTPIKAC OTABEPAC. XTI HEBOSoLC TToL oTnpilovTal oTn PéTPNoN TNG
SINAEKTOIKAG OTABEPAC avAkel Kal n pEBodoc TDR TNG OTToiag CUVTOUN TTEQIYPAPN

YiveETal TTIO KATW.

H pné@odog TDR
H péBodoc HETENONG XPOVOL avAKAAONG NAEKTOOHAYVNTIKOL TTAAHOL 1) XPOVIKAG
avakhaoipeTpiag (Topp et al.,, 1980, IakeAA\apiov — Makpavtwvakn K.d., 1997), Tou
gival yvwotn otn &iebvry PIpAoypagia wc¢ TDR (Time Domain Reflectometry),
oo diopilel TNV £5APIKA LYPACIA EUPECA ATTO TN PETPNON TNG SINAEKTPIKNG OTABEPACG
TOL £6APOLG. H apxr TNS PEBOSOL CLVICTATAI OTN HETENON TOL XPOVOUL TTOL ATTAITETAI
yIa va SIaTPEEEl EVAC NAEKTPOUAYVNTIKOG TTAAHOS LYNANG CLXVOTNTAG TO HNAKOG eVOG
BLBICUEVOL OTO £5APOC KLUATOSNYOL. ATTO TIC TIMEG TOL XPOVOL ALTOL LTTOAOYILETAI N
PAIVOHEVN SINAEKTPIKN OTABEPA TOL £6APOLG KAl ATTO ALTA TTPOCSIOPIZETAI N KAT OYKO
vypaocia Touv (ZakeAAapioL — MakpavTwvakn K.d., 1997, Kalfountzos et al., 2002, 2003).
O xpovocg Siafipaonc kal kAT’ emEKTACN N SINAEKTPIKA OTABEPd TOL LYPOL
e6APoLg e€apTaTal ATTO TNV AVAAOYIA TV TPIOV QACEWYV TOL £6APOLS (VELO, AEPAg
Kal oTeped oLOTATIKA). H  8INAekTpIKA OTABePd TOL VvePoL  e€apTdTal ATO TN

Beppokpaoia kal kopaiveral amd 74 £wg 84 (80,2 oTtoug 20 ©C), eival &g TEPITTOL
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KE®. 3 TIEPITPA®H IIEIPAMATIKHE ATAATKATIAY

EIKOOQATTAAOIA EKEIVNG TWV OTEQEWY CLOTATIKAWY TOL £6APOLS (3 £€wG 5) kKal 80 POPES
HEYQALTEPN ATTO TNV AvTioTOIXN ToL aépa (1,0005 oToug 20 ©C).

OI HeYAAEC SIAPOPEC METAED TWV TIMWY TNG SINAEKTPIKNAG 0TABEOAG TOL VEPOL KAl
TV ANV PACE®Y TOL £6APOLG, KABIOTA TN PAIVOUEVN SINAEKTOIKA OTABEPd TOL
e6A@OLG, eLAICONTN OTNV £5APIKA LYPACia. Baci{opevol o” avTto, ol Topp et al. (1980)
TTEOTEIVAV Wid EUTTEIDIKA OXEON YIA TOV LTTOAOYIOHO TNG KAT' OYKO €5AQIKNG LYPATIAG,
Bv, aTTO TN PAIVOUEVN SINAEKTPIK) OTABEPG TOL £6APOLG, Kb, OTTWC ALTH LTTOAOYICETAI PE
TNV TeEXVIKN TDR:

6, = -0,053+0,0292K, —0,00055K?2 + 0,0000043K [3:1]
H eumeipikn) auth oxéon 10XLEl yia eLPL PACUA AVOPYAVWY £5APOV KAl LTTOAOYICEl HE
IKAVOTTOINTIKA  aKkpipeia TNV €6agikh) LypPACIaA. ITIC TEQITITOOELG TOL aduvvarel va
TepIypawel TN oxéon 6v-Kp, armaireital Padpovopncn Tng HeBOdoL via TIG elSIKES
OLVONKES TNG KABE TTEPITITOONC.

H péBodog TDR éxel xpnoigotroinBei otnv EAAGSQ yia Tn pETENON TNG €6AMIKAG
LYPAOoIag OTO EPYACTAPIO KAl OTOV AypO TOLG XAKEAAQPIOL-MAKOAVTIWVAKN K.d.

(1997), Sakellariou-Maktantonaki (1997), Kalfountzos et al. (2002), (2003).

Métpnon Tng £8agIkng vypaaciag e Tn péBodo TDR

MNa TN HETPNOoN TNG LYPACIAG OTO £5APOG OTTWG KAl O AANG TTOPWSEN PECA, LTTAPXE
ONUEPA TTOIKIAIO CLOTNUATWYV TDR, PEPIKA ATTO TA OTTOIC HTTOPOLY VA XPNOILOTIOINBOLY
yla TNV TALTOXPOVN HETPNON TNG LYPAOCIAC KAl TNG NAEKTPIKAC AYWYILOTNTAC TOL
eSdapoug. Ta CLOTANATA TTOL XPENOIMOTIOINONKAY yIa TN HETENON TNG €SAPIKAG
LYPACIAC OTO TTEIPAPATIKO HEOPOC TNG SIATPIPAC ALTAC eival To cLOTNUA Moisture Point
(ESI) kai To cvoTnua Time-FM (Imko Gmbh).

To cboTnua Moisture point XPNCILOTTOINBNKE YIA TNV ANWN HETPNCEWY ATTO TNV
e5a@IKN KATATOP KABOAN TNV apSeLTIKA TTEQIOSO eva n Time-FM xpnoIHoTToINGNKE yia
TOV EAEYXO TNG LYPAOCIAC OTNV ETTIPAVEIAKN OTPWOoN ToL e6APOLGS, TIPIV, KATA TN
SidpkeIa Kal HETA aTTO KATTOIEG aESELOEIC KAl YIA HETPNTEIC OTNV £6APIKI) KATATOWN, OF€
OPLYHUATA TTOL SNUICLPEYNONKAY KABETA OTIC YPAUUES TV AYWYWY EPAPUOYNG.

H &Siatragn Moisture Point (Eikdova 3.9) meplhapPdvel Tn ovokevry TDR e
EVOWUATOUEVO eTTEEEQYATTA KAl TNV 000vVN TTIPOROANG TWV HETPNCEWY, TA KAADSIA
ETMKOIVAVIAC TNG OCLOKELAC ME TOV aAvixveLtn (aICONTAPA) Kal Tov avixveotn. Ol

QVIXVELTEC (pARSol) TNG SIATAENG EXOLV  TETPAYWVIKA  SlaToun KAl Aaupavouyv
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TALTOXPOVA HETPNCEIC ATTO SIAPOPETIKA PABN TNG €6A@IKAG KATATOUNG. H TR TNG
vypaoiag sibetal oTNV 0BOVN TOL OPYAVOL Ot TTOCOOTO % K.O.

H BaBuovopnon Tou opydvou €xel yivel ammd Tov KATAOKELAOTH. Mg TO TTEQAC
KABEe KAANEQYNTIKAC TTEPIOSOL YIVOTAV EAEYXOC TNG AKPIREIAG PETOPNONCS TOL OPYAVOL HE
N ANWN SelypaTwy €5APOLS aTTO Ta ONUEia OTTOL ATAV TOTTOBETNUEVOI O AIOONTAPES
amo kaBe PABOC pETPNONG KAl TOV TIPOCSIOPICUO TNG £5APIKAC LYPACIAG PE TNV

OePUOPAPLUETPIKA HEBOSO.

Eikova 3.9: H diaTa&n perpnong edagikng uypaociag Moisture Point.
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KE®. 3 TIEPITPA®H IIEIPAMATIKHE ATAATKATIAY

O1 avixveLTéc (PAPRS0I) TOTTOBETOLVTAV OTO £65APOG META TNV €YKATAOTACN TNG
KaAEpyeiag. O papdol TormoBeTobVTAY Oe PABOC TETOIO, OTE va eival dvvarrh n
METONON TNG LYPACIAG TOL £6APOLS Ot PABOC £G 1,2 M pe PARSOLS pAKoLG 1,425 m.

e KGBe onueio Aappdavovrav Tpeg HETPNoES. O HECOG OPOC TWV TPIWV
HETONOEWY KATAYPAPOVTAY WG LYPATIA ToL e5APOLE TOL &V AOYW onueiov. OI TPEIG
LETONOEIC €ival ATTAPAITNTES, ETTEIS O ATTOTEAECHATIKOG OYKOG TOL £6AMOLS ATIO TOV
OTTIOIO TTPOEPXETAI N KABe pETPNON TAPOLOIAlEl EANETITIKA HopP®r. H vwnAoTEPN
evalcOnoia TapovoIAleTal OTO £yYLG TTEPIRAANOV TNG PAPRSOL KAl UEIVETAI EKOETIKA E
TNV amoéoTaon. Emiong otav petpdrtal n LYPACIa TNG EM@PAVEIAKNG OTPWONG OTTOL
LTTAPXEl TMOAVOTNTA, AOYW CLPEPIKYWONG TOL £6APOLGS, VA SNUICLEYNBE CTPWUA aépa
peTAEL TNG PAPRSOL Kal TOL £6APOULG,

To TTPWTO £TOC £YKATAOTAONKAV TECTEPIC AVIXVELTEG PNKOLG 1,425 m, o€ Tepdxia
TNG CLUPATIKAC KAl SIAKOTITOUEVNG apdevong. Katd Tnv Se0TEPN KAl TRITN KAANIEQYNTIKA
TTEQIOSO €YKATAOTAONKAY OXTGW QAVIXVELTEG TOL ISIOL HAKOLG CE TEPAXIA OAWV TWV
METAXEIPIOEWY £TCI OTE VA AVTIOTOIXEI EVAG AICONTAPAG YIa KABE PETAXEIPION.

H tommoBétnon 1wv pdPRswy yivoviav et TG YOAUUAS TV PLTWY, HE TNV ESIKN
SIATan TTOL CLVOSELEl TN CLOKELI, OTO HECO TTEPITTOL TNG ATTOOTACNG SVO SIAdOoXIKGWY
oTahakT@V (Eikova 3.10). O1 peTPNoEIC e5APIKNG LYPATCIAG YivovTay TPV TNV Apdevon

Kal pia, SVO 1) TPEIC NUEPES HETA ATTO ALTHV.

B H®
SRR

Eixova 3.10: To onpeio TonoBETNONG TOU QVIXVEUTN YIa TV HETPNON TNG dAPIKNG Uypaaiac.
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To oboTnua TRIME-FM (Eikova 3.11) urropsei va Sextel paBSwTOOS AVIXVELTEC PE SVO N
TEEIC KLUATOSNYOLC N KLAIVEPIKO avixveuTr). O paRSWTOC AVIXVELTAC TNG CLOKELNG TTOL
XPNOIUOTTOINBNKE OTNV TTAPOLOA £PELVA ATTOTEAEITAI ATTO £va KLAIVEPIKO CWHA ATTO
PVC kal TpeIg KopaTodnyoLg TDR. O1 kopatodnyoi (papéor) cival ToTToBeTnUEVOl OTIG
YVIEG I0OOKEAOLC TRIYWVOL TTAVE OTO TWHA TOL AVIXVELTH KAl EXOLV PNKOCg 12,5 cm.

H cuokevr) TRIME-FM Sivel atr’ evBeiag TNV Lypaacia ToL £5APOLS EKPPATHEVN OF
% kal Sev xpelddetal pabpovounon Tpiv TN xenon Tng. O avixveuTNg (KLPATOdNYOGS) TNG
OLOKELNG PAOUOVOUEITAl YIA TN CULYKEKPIUEVN CULOKELH KAl YIA CLYKEKPIUEVO HNKOG
KOAWSIOL HOVO aTTd TOV KATAoKELAOTH). H SiIATagn avTrh XENOILOTTOINONKE YIa TN AQWwN
HETONCEWY OTO EMPAVEIAKO OTPWHUA TOL e5APOLCS KAl YIA HETPNCEIC OTNV £5APIKA

KATATOWN.

AOISTURE. 2T4%
TOR-LEVEL: &4
STATUS:

=
LL
s
=
—

=
o
~

Eikova 3.11: H diaTtagn uérpnong edagikng uypaciag Trime FM.
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KE®. 3 TIEPITPA®H IIEIPAMATIKHE ATAATKATIAY

3.5.3. ANANTY=ZH KAI AMOAOXH THX KAAAIEPTEIAX

AgikTNG PLAAIKNAG EMPAVEIAG

O 6eikTNG PLANIKAG emipavelag (Leaf Area Index, LAI), eival pia adiaotatn TApAPETPOG
TOL (QPLAADUATOG TWV QLTWV KAl OPILETAl WG AOYOSG TNG PULAANKNAG EM@AVEIAS ava
povada empaveiag Tou eddgoug. O &ekTNG aLTOG xapakTnEilel TN SlEmpaveid
PLANDPATOG-ATHOCPAIPAG, HECE TNG OTTOIAC YIVETAI N AVTAOAAAYH EVEQYEIAC HETAEL TOL
PLTOL KAl TNG aTHOoPaIPAs (Breda, 2003). Mpocbiopilel TN CLYKEATNON TNG NAIOKNAG
akTIVOPOAIag atro Ta PULTA KAl KATA CLVETTEIQ eTTNPEEALEI TNV AVATITLEN KAl TNV ATTOS00N
Toug (Wilhelm et al., 2000).

Emiong o 8€iKTNG QLANIKAG ETTIPAVEIAG SIAUOPPVEI TO HIKQOKAILA HECT KAl KATW
ammod 1O PUAAWHA TOL PLTOL, TTPOCSIOPICEl TN SIATTVOr TOL PLTOL, TN CLYKEPATNON TOL
vePOL TNG PPOXAC Kal TNG dpdevong atTtd TO PUANWUA KAl TN Séopevon ToL Slo&eldiov
TOL AvBpaka (Breda, 2003). AKOUN O TTOAG HOVTEAQ TTPOCOUOIONG TOL LEATIKOL
IocoLYioL TOL £6APOLG, O SEKTNG PLANIKNG ETTIPAVEIAC XPNOIUOTIOIEITAI WG TTAPAUETOOG
SlaXwPIoHOL TNG eEATUICOSIATIVONG O€ eEATUION Kal SIATTVON.

Ma ToLg AOYOLC ALTOLG T€ TTOAAG TTEIPAUATA oL ATTORAETTOLY OTN PLOUICN KAl
TNV empPBePaicoon HOVTEAWYV TTAPAYWYNS KAl KATAVOUAG TOL vePoL oTo £6Agog,
ATTAITOLVTAI HETPNOEIG TOL GEIKTN PLAANIKAG ETIPAVEIQG.

MNa TN pETpnon Tou LAl £xouvv avamTuxBOei TTOAEG pEBoSol TTou SiakpivovTal o€
AUETEC KAl EUPETEG). ITIC AUETES HEBOSOLG ATTO Eva APIOUO PLTWY TTOL ATTOKOTITOVTAI,
Slaxwpifovtal Ta LANG aTTO TA AAAG HEPN TOL PLTOL KAl TTPOCdIoPIZETAl TO EUPASOV
TOL CLVOAOL TV POAARDYV. TO YIVOUEVO TOL HECOUL EURASOL TV PLAAWY AvA PULTO KAl
TNG TTOKVOTNTACG TV PLTWV SiVel TO SEIKTN PLANIKNG ETIPAVEIAG. EVAOACKTIKG HE AQLTEG TIG
HEOOSOLG O LAI UTTopE va HETPNOE XWPEIG TNV KATACTPOP TV PLTWY. XTNV TTEPITITWON
ALTA XPNOIUOTTOIOVVTAI EUTTIEINIKEG OXETEIC TTOL CLVEEOLY TO EUPASOV TV PUAAWY UE TIG
SlaoTaoelg Toug (de Jesus et al., 2001, Breda, 2003).

ITIC €UUECEG MeBOSoLC o LAl vtToAoyileTal EUpeca  aATTO  UETPNOEIC TNG
AKTIVOPBOANIAC TTAVE KAl KATW attd POAADUA TNS KAAAEpyelag (radiation measurement
method) N amd TNV avdilvon nUoPaIpikNg ckovag (hemispherical image analysis)
(Breda, 2003). ITnNV TTOAYUATIKOTNTA, Ol EUUECES HEBOSOI TTPOCSIOPIoUOL TOL LAl TTOL
oTnpidovTal TN HETENON TNG AKTIVOPOAIAC, Sev eKTILOLY TO EUPASOV TV LAWY, AAAG
TO €UPASOV OAWV TWV HEPWDYV TOL QLAADUATOC KABWG KI ALTA CLMWETEXOLY OTN

ouykpAaTtnon TNG akTivoRoAiag (Wilhelm et al., 2000, Earl and Davis, 2003).
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Métpnon Tou 8&ikTn PLAANIKAG £MPAvVEIAg e TO oOOTHUA SunScan

Me Bdon TNV éupecn peBodo pETpNONG TNG akTIVOPOAIag éxouvv avarTuxBei Sdiapopa
OLOTAUATA PETPNONG TOL SeikTN PLANKAG emipaveiag (Breda, 2003). ‘Eva amd avtd 1a
oLOTAMATA ¢ival TO SunScan canopy analysis system (Tng Delta-T Devices Ltd), 1o
OTTOIO XPNOIMOTTIOINBNKE OTIG HETPNOEIG TOL LAI yia TIG AvAyKeG ALTAG TNG €PELVAG. To
SunScan PETPA TN PWOTOCLVOETIKA evEQYN AKTIVOPOAIQ HE PAKOC KOPATOG atto 400-700
nm, TAV® KAl KAT® ammoO TO POAADHUA TNG KAANEQYEIAG. ATIO TIC HETPNOES TNG
PWTOOLVOETIKA eVEQYNG AKTIVOROAIAG LTTOAOYICETAI O SEIKTNG PULAANIKNG ETTIPAVEIAG ME
XPron Tov VOUOUL TOL Beer.

Katd toug Potter et al. (1996) n xpron ToL CLOTAUATOS SunScan TIEETTEl va
yivetal kaTd TIG HECNUPPIVEG WEESG OTAV N YwVia KAIONG TOL NAIOL EXEl MIKPES TIMEG. Evad
TTRETTEl VO ATTOQELYOVTAl UETPNOEIC O WPES TNG NUEPAC TTOL N Yywvia KAoNg cival
HEYaAALTEPN ATTO 60 HOIPEG.

To SunScan analysis system armoTeAeital ammd Tov  AvixveuTr SunScan, Tov
aicOnmpa BFS (Beam Fraction Sensor) kKAl TO TEPUATIKO OLANOYNG Sedopévaoy. O
QAVIXVELTAC SunScan eival &va opnTd OPYAVO PETPNONG TNG PWTOCLVOETIKA EVEQYNG
OKTIVOPOAIAC KATW aTtd TO POAADUA TV PLTWV. O AIoONTHEPAG BFS xpnolpoTTokEiTal yia
TNV TALTOXPEOVN HETPNON TNG PWTOCLVOETIKA EVEQYNG AKTIVOPOAIQG TTAVG atto TO
PLAWUA KAl YIA TO SIAXWPEICUO TNG O AUECN Kal SIAXeOUEVN. TO TEPUATIKO CLAANOYNG
Sebopévaov eival Evag HIKOOETTEEEPYAOTTNG, OTTOL KATAYPAPOVTAl Ol HETPAOCEIC TOUL
avixveuTA SunScan kal ToL aleBnTEA BFS Kal LTTOAoYIleTal ALTOMATA N TIUr ToL LAI To
oboTNUa SunScan TTaEoLOIAdEl EvavTl TV ANV EUUECWY PEBOSWY TO TTAEOVEKTNUA
OTI Ol UETPNOEIG TTOL YivovTal Y auTo, eival ave€dptnTeg amd TNV KATACOTACN TOL
ovpPAvVoL 6COV APOPA TN VEPWON Kal ev emneedalovTtal atro TIC TTAPOSIKEC VEPWOEIG.
Eved GA\a cLOTARATA aTmaitoLy OTABePn KATAOTACN TOL OLEAVOL YIA HEYAAO
SidoTnua TNG Nuépag (Wilhelm et al., 2000). To TTAEOVEKTNHA QLTO TOL CLOTAUATOG
SunScan o@EiAeTal OTNYV TALTOXPOVN METPNON TNS AKTIVOPOAIAC TTAV® KAl KATW ATTO TO
POAADUA TNS KAANIEQYEIDG.

O1 petpnoeg ToL LAl TToaypaToTIoIoLVTAY KABE PAVA TIEQITTOL, HE KATTOIEC
ATTOKAICEIC TV SIACTNUATWY HETAEL SLO SIASOXIKWV HETPNCEWY TIOL O@EAOVTAV
KLUPIWG O& AVTIKEIMEVIKOLG AOYOULG TI.X. TTOAL LYPO £6aPOC AOYw Apdevong 1 PPOXO-
TTOoNG. OAeG Ol TAPATNENCEIG TIPAYHATOTTOIOLVTAY TTAVTA OTIG i6lEC BETEIC TTOL €ixav

KABOPIOTE KATA TNV TTPWTN HETENON. Xe KABe Béon n éktaon ATav ion pe 1,5 m2 (0co 10
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HUAKOC TOL AVIXVELTA) TTAPAAANAQ TTPOC TIC YPAUUEG OTTOPAG €T TNV ATTOCTACN TPIWV
YPQUU®V TNG KAAAEpyelag (3 x 0,5 m). H ékTaon auTr KAALTITOVTAV PE 12 PETPNOEIS, O

HECOC OPOG TWV OTTOIWV KATAYPAPOVTAV WG TIUA TOL LAl yia TN CLYKEKQIHEVN BEon.

douTikA pada kai Tapaywyn

Katd tn Sdidpkeia TNG KAANEQYNTIKAG TTEQIOSOL KAl OTO TEAOG ALTAC YIVOTAV N CLAAOYN
TV PLTWV, XEIPWVAKTIKA, ATTO EKTACN TTOL KAALTITAV TPEIC YPAUUES {aXapOTELTAGWY
HUAKOLG SLO UETPWYV, NTOI O€ eTIPAvEd (3 X 2 m x 0,5 M) TPIOV TETPAYWVIKWV HETPWY O€
KABe eTAVAANWN. META TNV CLYKOWISH, YIVOTAV ATTOKOPLPWON TWV {aXAPOTELTAWY KAl
aKkoAoLBoLOoE N pHETPNON TOL PAPOLS TOL LTTOYEIOL TUAMATOS KAl TOL PAPOLS TWV
KopLP®WY. Mg PBAcn TIC TTAPATTIAVE METPNACEIC LITOAOYIOTNKE TO HECO PAPOC TOL
OTTOYEIOL KAI TOL LTTEQYEIOL TUAMATOS TWV PLTWYV, N CTPEUUATIKA ATTOS00N KAI N OXETIKA
avaloyia pifwv Kal KopLPwV. MeTa TN OYION TV PLTWYV, SeiypaTta avTov EnpaivovTav
OTO TTLEPAVTAPIO Ot BepUoKpaTia 75 °C £wg 6ToL oTabepoTroinBei To PApog (Hunsaker

et al., 1998, Tognetti et al. 2003) yia ToV TTPOCSIOPICUO TNG ENPENGS PLTIKAG pAlac.

AlaoTatika XapakTnpIoTIKA pidwv

YTa QULTA TTOL CLAAEYOVTAV ATTO KABE TTEIPAPATIKO TEUAXIO, HETPNONKAV TTAPAAANAG TO
UAKOC Kal ol SlapeTpol TNG pidac. ‘Eva mpoPAnua 1Tou SIammoTonke KaTa TN SIAPKEID
ALTAV TWV HETPNOEWY ATAV OTI KATA TNV &KPI{won TV TEOTAWY, TUAMA TNG KLPIAG
PIAg, AyVWOTOL HAKOLG, OTO KATWTEPO onueio £éotrade Kal Epeve pEoa oTo £6APOC. To
TTEORANHA aLTO YIVOTAV AvaTTOPELKTO OTAV KATA TNV ekpilon To £€5agog NTav Eneo.
Nna va oumapée KAtmolo Kolvo onpeio avapopdc opIioTnKe éva KPICIWO  TTAXOG
oTacipaTog TNG Pidag. To TTAxog auvTO OPIoTNKE OTO 1%0 TNG MEYIOTNG SIAUETPOL TNG

pICag Kal XpNOIHOTTIOINBNKE YIa TNV HETENON TOL PNKOLG TV PIfwV (KapaAdpng, 2004).

TexvOAOYIKA XAPAKTNPIOTIKA TV pi{edv

O1 avaAvoeic fyivav amd T EAANVIKA Biopnxavia Zdxapng, OTA £oyaoThpIa TOL
EpoyooTaoiov Adpicag kai mepieAdupavayv tov Teocdiopiopd 1oL {axapIKoL TITAOL
(Pol, Laxapdln % ToL VATTOL PAPOLC) KAl TN CLYKEVTPWON TV HEAQCCOYOVWY OLTIOV
(kaAio, K, vaTplo, Na, kai empAapés alwto, a-N), pe Tn xpnon fuyoL Venema (Venema
automation b.v., Groningen, Holland) kal cuoTApaTOog avaivong BETALYSER (Dr

Wolfgang Kernchen GmbH, Seelze, Germany).

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 13:33:13 EEST - 18.218.212.196



3.5.4. METEQPOAOTIKA AEAOMENA

Ol PETEDPOAOYIKEG TTAPAWETPOI ETTNEEACOLY AUECA KAl EUPECA TNV AvATITLEN KAl TNV
TAPAYWYN TWV PULTWV. AHPECN €MSPACN OTNV AVATITLEN TWV PLTWV ACKOLV Ol
HETEWPOAOYIKEC  TTAPAUETPOI  TNG  BOegpuokpaciag  kal NG akTivoBoAiag. O
HETEDOOAOYIKEG TTAPAUETOOI OXETIKN) LYPACIA KAl TAXLTNTA AVEUOL, KABWC £TTIONG KAl N
Beppokpaoia kal N akTivOROAa aokoLyv EUpeon emidpacn oTnV AvATITLEN TV PLTWYV,
KABWCS SIAUOPPOVOLY TO EAAEINUT KOPETUOL TNG ATHOCPAIPAG. TO EANEIMUA KOPQETHUOL
NG ATHOCPAIPAC ekppaleTal e TNV eEATICOSIATIVON TNG KAAANEQYEIAG avapopdAg KAl
€EEIBIKELETAI VIO KABE KAANIEQYEID UE TOLG PULTIKOVLG CLVTEAECTEG.

Ta petedPoAoyika Sebopéva yia Ta Tpia €N SIGPKEIAG TWV  TTEIPAPATOV
TTOOEPXOVTAI ATTO HETEWPOAOYIKO OTABUO TOL EpyaoTnpiou MewpyIKAG YSEALAIKAG, TTOL
gival eykateoTNUéVog oTo AypOKTNUA TOL MavemoTnuiov oe amooTtacn 40 m amd Tov
TTEIPAUATIKO aypo. Ta Sedopeva TTOL CLYKEVTPWONKAY APOPOLY NUEPNOTIEG TIMES TV
TTOPAUETOWV: Beppokpaciac agpa (UEYIOTn, HECN, €AAXIOTN, Ot LWOG 2 M ATo TNV
EMPAVEIQ TOL E6APOLG), KEYIOTNG KAl EAAXIOTNG OXETIKNG LYPACIAG, TAXLTNTAG AVEUOUL),
NAIOKAC akTIVOPOAIAG kal PpoxomTong. Ta dedopéva auvtd eival amapaitnta yia Tov
LTTOAOYIOUO TNG e€ATICOSIATIVONG avapopdAc, N oTToia LTToAoYIleTal oTn SIATEIRMA ALTA
pe TN pEBoSo FAO Penman-Monteith.

H kataypa@r] Twv HETEWPOAOYIKWY 6eSOUEvY YIvOTav Ot wplaia Paon. H
oLA\OYN TOLC &yive pe Tn Ponbeia kataxwpenth secdouéveyv (data logger) kal n

eme€epyaoia TOLG e TO TTPOYPAUUA Excel.

3.6. ENMEZEPTALIA AEAOMENQN

Ta &ebopeva vmeéotnoav avaivon siakvpavong ANOVA akoAoLBWVTAG TO YEVIKO
YOQUUIKO povTedo. O1 pEcol 0pol oLyKpIBNkav xpnoipoTioivTag Ty LSD. ‘'OAol ol
OTATIOTIKOI TTPOCSIoPICHOI £yivav yia P < 0,05. OAeg o1 OTATIOTIKEG AVAALCEIC EyIvav
XPNOIUOTTOIVTAG TO OTATIOTIKO TTAKETO STATGRAFICS (Statistical Graphics Corp.).

MNa TNV KATAOKELN TV SIAYPAUUATRV EMPAVEIAS TOCO YIA TNV TTAapovLaiaocn NG
oxXéoNg TNG TTAPAYWYIKOTNTAC TNG KAANEQYEIAS HE TA KAIHATIKA SeSopéva Kal TO veERO
00O KAl yId TNV arekovion TNG KATAVOUNG TNG Lbypaoiag otnv e5a@iKr) KATATOUN

XpnoipoTtroinenke To mpoypaupa Surfer (Golden Software, Inc).
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KepdAaro

YAiIka ka1 MEBodoil B. MeBodoAoyia unoAoyioLioU TNnG
eEaTuoodianvong

4.1. EIZATQrH

AVTIKEIUEVIKOG OKOTIOC TNG Apdevong eival o €podSIaopOS TWV KOANEQYEIQV HE TO
ATTaEAITNTO VEPO YIA TNV KAVOVIKA avaTmTtuln kal BEATIOTN ammodoor) Toug. H TToooTIKA
EKTILNON TOL VELOL ALTOL ATTOTEAEI TOV AKPOYWVIAIO AIBO yIa TN OWOTH £pAPPOY KAl
TOV TIPOYPAUUATIOUO TV APSELCEWY, OTIWG ETTIONG KAl YIA TN WEAETN KAl OXeSIAOUO
TV apdeLTIKWY SIkTOwWY (Mammalageipiov, 1999).

ITO  KEPAAQIO QLTO  Treplypagetal  n  Sladikacia  LTTOAOYICHOL  TNG
€CATUICOSIATIVONG KAl O TIPOYQRAUUATIONOC TV apdedoewy. MNa TNV &KTipnon tng
e€ATICOSIATIVONG TNG KAANIEQYEIAG XPNOIUOTIOIEITAl N HEBOSOG TOL PULTIKOL CLVTEAECTN
TTOL ATTAITEl TOV LTTOAOYIOHO TNG EEATUICOSIATIVONG TNG KAANIEQYEIAG AVAPOPAG KAl TOL
@LTIKOL cLvTeAeoT (Doorenbos and Pruitt, 1977, Allen et al., 1998, MNatmalageipiov,
1999) eve Aappaveral bTTown N SIABECINOTNTA TNG e6APIKAG LYPATiIag oTo PABOG ToL
PICOOTPWHUATOC KAl N e€ATION ATTO TNV €6A@IKA €mMpaveid. Me BAcN TNV TTAPATTAV®
peGodoAoyia, o LTTOAOYIOUOS TNG TPAYUATIKNG £EATUICOSIATIVONG TWV KAANIEQYEIRV
vTToAoyiletal o€ Tpia PApATA:

a) ApxiKa vTToAoyileTal n e€ATIcOdIATTVOr TNG KAANEPYEIAS ava®opdg (ETo).

B) AKOAOLBWC, HECW TNG ETo KAI TOL PULTIKOL CLVTEAEDTH TNG KAAAIEQYEIAG LTTOAOYICETAI
n e€atpicodiamvon TN kaAAiEpyelag (ETe).

y) TéEhog, vmmoAoyiletarl n e€aTIoodIaTmvor) TNG KAANEQYEIAS LTTO TTPAYUATIKEG CLUVONKEG
(Allen et al., 1998) oi otmoiec amokAivouv amd TIC 166ATEC APOL  LTIEICEPXOVTAI
TTAPAYOVTEG OTTWG N EANewn €5AQIKNG LYPACIAG, MIKPR YOVIHOTNTA  €5APOULG,
TOEKOTNTA AAATWV, ACBEVEIEG, TTOOCOPROAEG ATTO EVIOMA, KAKN OTpAyyion, TTApOoLCIa
okANpwVv N adiamépatwy edapikwy opIlovTIwyY OTo RAB0G ToL PIOCTPWHUATOG, KABWS

Kal N Tapovaoia aAaT@V (ETc acr).
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4.2. YNOAOTIIZMOL THX EEATMIZOAIATINOHL

‘Evag kaANEpPYOLUEVOG aypOg xavel vepd We Tn Sladikacia TnG SIaTvong amo Ta ¢uTtd
KAl TNG eEATUIONG ATTO TNV EMPAVEIQ TOL E6APOLGS. AKOUN, HETS aATTO Ppoxn N apdevon
HE KATAIOVIOHO, TO VEQO TIOL OCLYKPATEITAI ATTO TO ULTEPYEID HEPOC TWV PLTWV
e€aTpieTal TPOG TNV ATHOOPAIRd. ABEOICTIKA, TO vePO TOL XAVETAl ATIO Evav
KAANEQYNHEVO aypO pE SIaTTvor atmod Ta QLTA, eEATUION ATTO TO £6APOC KAl EATUION
amd TOo QUAPA, OTav auTo cival LYPO, avagépetal cav  eEaTIcoSIaTvVon
(Evapotranspiration, ET) kal e€aptdtal amod TA XAPAKTNPIOTIKA TWV (QLTWV KAl TOL
e8APoLGg, TN SIABECIUN EVEQYEIQ KAl TIC CLVONKEG TTOL ETTIKOATOLY OTNV ATHOCPAIPT

(Mamralageipiov, 1999).

4.2.1. EATMIzH (E)
E€ation, E, (evaporation) cival n diladikacia kATA TNV OTToIA TO VEPO UETATPETTETAI OF
LEEATUOVLC KAl ATTOUAKEVVETAI ATTO WA ETTIPAaveld. To vepd e€aTuideTal Ao WA TTOIKIAIQ
EMPAVEIQYV, OTIWG Ol AiUVES, Ol TTOTAWOI, Ta €6Agn Kal N vypn PAGcTNON.

MNa va PetapPAnBei n kaTdoTaon TV HOPIWY TOL VEPOL ATTO TNV LYPN OTNV aépIa
paon amaiteital evépyed. H apeon nNAIOK akTivOROANQ kal o¢ HIKPOTEQN EKTAON N
BepuoKpaoia ToL AP, TTAPEXOLY ALTAV TNV evépyela. H katevBuvTApia SLvaun yia TNV
aPaipeon TV LESPATUWY ATIO TNV emPAavela eEATUIONS eival N SIapopd HETAEL TNG
meong LSPATUWY  OTNV  em@avela  eEATUIONG KAl ALTAC TNG  TERIPAANOLCAG
atpooeaipag. Kabwg diefdyetal n e€ation, o TePIPAN®Y aépag yiveral Paduiaia
KOPEOUEVOC Kal N Sladikaoia emPpadiveral Kal umopei va SIaKOTTEl AV O KOPECHUEVOGS
aépac dev petagépetal oTNY ATHOOPAIPdA. H avTiKatdoTaon TOL KOPEOHEVOL Q€A UE
ENPOTEPO e€apTATAl TTOAD aATTd TNV TAXLTNTA TOL AVEPOL. QC &K TOLTOL, N NAIOKA
akTIVOROAIQ, N Beppokpacia ToL aépa, N LYEACIA TOL KAl N TAXOTNTA TOL AVEUOUL Eival
KAILOTIKEG TTAPAUETOO!I TTOL AduPAvovTal LTTOWN KATA TNV HEAETN TNG Siadikaciag
e€aTpionc.

‘Otav n emepavela eEATIoNG cival n em@paveia 1oL £€6APoLS, © PABUOS okiaoNng
TOL BOAOL TOL QLTOL KAl N TTOCOTNTA TOL VEPOL TTOL €ival SIABECIUN OTNV £6APIKN
EMPAvEIQ €ival TTAPAYOVTEG TTOL emmnEealovy TNV Sladikacia TNG eEATUIONG. ZLXVEG
Bpoxég, Apdevon Kal VeEPO TTOL PETAPEPETAI TTPOG TA TTAV® O¢ £&va £6APOC aATTO TNV

LTTOYEIQ OTABWUN, LYPAIVOLY TNV e6aIKn empavela. OTToL To £6APOG cival oe BEoN va
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KE®. 4 MEGOAOAOTIA YIHOAOTIZMOY THX EEATMIZOAIATINOHZ

TTAPEXElI TO VEQO APKETA YPNYOPA YIA va IKavoTtoinael Tn {NTnon e€aTUIoNG, N £€ATHION
amrd avTo KaBopileTal HOVO aATTO TIG HETEWPOAOYIKEC oLVONKES (Allen et al., 1998).
EvToOTOIG, av TO XPOVIKO SIAcTNUA HETAEL TwV Ppoxmv n/kal TV apdedoewyV
gival HeyAAo Kal N oLveIoPoPA TNG LTTOYEIAS OTABUNG UNSEVIKN, N TTEPIEKTIKOTNTA OF
VEQO OTO ETMIPAVEIAKO £5APOC HEIVETAI KAl N e5AIKN empaveia Enpaiveral. Katw armod
QULTEG TIG TTEQICTACEIG, N TIEPIOPICHEVN SIABECIUOTNTA TOL VEQOL QOKEI AV EAEYXOUEVN
emdpacn otnv  e€ATUION: eAAEiPEl  OTTOIOLOATTOTE  AVEPOSIACHOL NG  €5AMIKAG
EMPAVEIAC HE VEQO, N EEATIION HEIVETAl YONYOPA KAl UTTOPEI VA TTAWE OXESOV EVTEAWGC

péoa o€ pepikéC NuEpec (Allen et al., 1998).

4.2.2. AIANNOH (T)

H &iatvon, T, (transpiration) cuviotatal amd Ty eEATION TOL VEQOL TTOL TIEPIEXETA
OTOLC PLTIKOLC ICTOLGS KAl TNV APAIPECN LEPATUWY TTPOC OTNV ATUOCPAIPA. Ta QuTA
XAVOLV TO VEPO TOLG KLPIWG HECW TWV COTOPATIV. ALTA eival WKPA AvoiypaTta Td
otroia PpickovTal oTNV KATW ETMIPAVEIA TOL POAAOL TOL PULTOL HECW TWV OTT0IV
mEPVOLY  aépia kKal LSEATHOL. To vePO, paAdl HE HEPIKEC OPETITIKEC OLOIES,
mpooAappaveral amod TIG PICeG KAl HETAPEQETAI HEC TOL PLTOL. H eEATHION eupavileTal
HECA OTO PUANO, SNACSH TA PECOKLTTAPIA SIACTAUATA KAl N AVTAAAQY LOSPATUOV UE
TNV ATUOCPAIPA EAEYXETAI ATTO TO AVOIYUA TV OTOUATIV. IXeSOV OAO TO VEQO TTOL
ToooAappdveral xaverar amod TNV SIATIVOr KAl HOVO  &va TTOAD  WIKPO  UEPOG
XPNOIUOTTIOIEITAl ECTA OTA PLTA.

H Siamvor), omwg kal n daugeon e€atuion, €€aptdtal amd TOV EVEQYEIAKO
avepodIaoud, TNV KAion Teong Ty LSPATHWY KAl TOV AVERO. QG €k TOLTOL, N
akTIvoPoAia, n Begpuokpacia aépa, n LYPACIA AEEA KAl O TTAPAUETEO! TOL AVEUOUL
TTEETTEl va AQUPAvVOVTal LTTOWN KAl KATA TNV MEAETN TNG SIATTVONG. H TTEPIEKTIKOTNTA TOL
£6APOLE OE VEPO KAl TA LEPALAIKA TOL XAPAKTNEICTIKA KABoPI(oLV TTIONG TOV PLOUO
S1aTTVONG.

O pLOPOGS SlIatvoNng emnEeddeTal €mong Ao TA XAPAKTNEICTIKA TOL PULTODL, TIC
TTEPIBAANOVTIKEG CLVONKEC KAl TIC KAANEPYNTIKEG TTOAKTIKES. Ta Sidpopa €idbn QuTwyv
MTTOPOLY VA £XOLV  SIAPOPETIKOLG PLOUOLGS 6iavong. ‘Oxl HOVO O TOTTOG TNG
KOANEQYEIAQC AAAG kal n avamTtul) Tng, To TTEPIPAANOV Kal n Slaxeipion TEETTEN va

AQuBAvovTal LTTOWN KATA TNV HEAETN TNS Siatrvong (Allen et al., 1998, 2000).
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4.2.3. EEATMIZOAIANNOH (ET)

H e€aTion kai n diamvon epgavifovral Tautoxpova. EKTog amo 1n SIaBecipdTnTa VEPOL
OTO ETMIPAVEIAKO £5APOG, N eEATUION ATTO &va KAANEQYOLUEVO £5ApOg kaBopiletal
KLPIWG aTmd TO HEPOG TNG NAIOKAS aKTIVOROAIAG TTOL OAvel OTNY £5AMIKN ETIPAVEIQ.
ALTO TO PEPOC MEIVETAl KATA TN SIAPKEIA TNG KAANEQYNTIKNG TTEQIOSOL KABWC N
KAANEQYEIQ QVATITOOCETAI KAl TO PUAADUC TRV PLTWV OKIAlEl OAO KAl TTEPICCOTEQO TNV
EMPAVEIA TOL €6APOLCS. OTAV N KAANIEQYEID Eival HIKOH, TO VEQO XAVETAI KLPIWG ATTO TNV
eCATUION, AAAG HOAIG QLT AvaTITLXOEI KAAG KAl KAADWEI VTEAWG TO £6AQOC, N diatTvon
yivetar n koOpia Sladikacia ammAelag vepoL. ITn omopd oxedov 1o 100% Tng ET
TTPOEPXETAl ATTO TNV EEATHION, VG OTNY TTANPN PLTOKAALYN TTEQICTOTEPO ATTO TO 90%
NG ET mpoépxetar ammd tnv Siamvon (Allen et al., 1998, Mamalagepiov,1999, Allen,
2000).

4.2.4. TAPATONTEX NOY EMHPEAZOYN THN EEATMIZOAIANNOH
Ol KNIUQTIKEG TIOPAUETOOI, TA XAPAKTNPEIOTIKA TNG KAANIEQYEIAG KAl Ol TIOAKTIKEG
Slaxeiplong atroTeAOLY TTAPAYOVTEC TTOL £TTNEEACoLY TIG SladIkaoieg TNG eEATIONG KAl

NG 81ATTVONG.

KAlpaTtikoi mapayovreg

OI KANIUATIKEC CLVONKES HIAC TTEPIOXNG AOKOLY KABOPIOTIKA ETMdpaon oTn SIaudppwon
NG e€aTuicodiamvong amod Wia KaANEpyela. KOplol KAIMATIKOI TTapayovTeg eival n
KaBapr akTivoRoAid, o AvePog, N LYPACIA KAl N Beppokpaacia TNG ATHOCPAIPAC, TTOL
SIQUOPPVOLY TO HUNXAVIOUO HETAKIVNONG TV LSPATUWY ATTO TN QULTIKA EMPAVEID

(Allen et al., 1998, Mamalapeipiov, 1999).

duTIKOI TTApayovTeg
Ta @uTIKG €ién Slapépouy HeTAEL TOLG Ce OTI APOoPA TNV TTEPI0SO avamTLvéng, TNV
TTOKVOTNTA TOL PLAADUATOG, TO LYWOG, TNV TTLKVOTNTA TOL PIJKOL CLOTAUATOC KAl, OTAV
auTA gykabioTavTal, OTOV TPOTIO OTTOPAGC KAl TIG HETAEL ToLug ammooTdacelg. O1 SIaPoPES
QULTEG, O OLVOSLACHO HE TIC CLVONAKES TOL TTEPIPAAAOVTOC UTTORE va SIAPOEOTIOINTOLY
TO péyebog kal TNV katavour Tng e€atpicodiamvong amo €ibog ot €idog.

H eCaTicobiamvon &ev eival oT1aBepr) kKaB’ OAn Tn Sidpkeia NG PAACTIKAG

TTEPIOSOL TV KAANEQYEIV. ALTO PREPala o@eileTal KATA &va PeEYAAO TTOCOOTO OTN
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KE®. 4 MEGOAOAOTIA YIHOAOTIZMOY THX EEATMIZOAIATINOHZ

SIapOoPOTIoINCN TWV KAIPIKWY CLVONKWV KATA TN PAACTIKN TTEPIoSo OTIWG KAl OTNV
EvTaon TNG KaBapng akTivoPoAiag ou &éxetal N KAANIEQYEID. INUAVTIKO OUWS POAO
maidel KAl N pLOIoAOYIA TV KAANEQYEIQV, 16IC TV ETACIWY. ITIC KOANEQYEIEG ALTEC
Siakpivovpe Téooepa Pacikd oTtadia avamtuéng. Ta otddia avtd SIapépoLy HETALL
TOLC KATA TO TTOOOOTO KAALWNG TOL €5APOLS AAAG KAl KATA TA XAPAKTNPICTIKA
TPAXLTNTAG TNG PLTOKOUNG TTOL OMEIAETAI O€ PLTIONOYIKEC Slepyaaieg. TEAIKA CLVETTEID
OAWV TV TApATAvw eival n 8lapkNg Siagopotioinon TG eEATICOSIATIVONG TNG

KAAAIEQYEIAC ATTO TNV £YKATACTACN £€G TN cLykowdn (Mammalageipiov, 1999).

MNapayovreg Siaxeipiong kai mepIPAAAOVTOG
MNapdyovTteg OTIWG N AAATOTNTA TOL £5APOLG, N PTWXN YOVIUOTNTA, N TTEQIOQICUEVN
EQAPUOYN NITTACHAT®Y, N TTAPOLOIA CKANPWY N ASIATTEQATWY £5APIKWY 0PIlOVTIWY, N
ATTOLCIA EAEYXOL ACOEVEIQV KAl EVIOUWY KAl N PTWXN Slaxeipion ToL e5APOLS UITOQEI
va TEPIoPIcOLY TNV avaTTLEN TNS KAANIEQYEIAS KAl VA HEITCOLY TNV £EATUICOSIATIVON.

ANNOI TTAPAYOVTEG TTOL TIPETTEl VA UEAETAVTAI KATA TNV eKTiUNON TNG ET eival n
PLTOKAALYN TOL €6APOLC, N TTLKVOTNTA TWV PLTWV KAl N SIABECIUOTNTA TOL £5APIKOL
vepoL. H emmidpaon TNg TeplexOevnNg e6a@IKNG LYPACIAg oTny ET e€apTaTtal KLPIWS ATTO
TO €MTTESO TOL LSATIKOL EAAEIUPATOG KAl ATTO TOV TOTTO TOL €5APOLS. AVTIOETWC, N
OTTAPEN TTEPICTIOL VEPOUL ETTIPEDEI KOPEOUO, CLVONKN N OTTOoIa UTTOPE VA TTPOKAAECE!
{NUIEC oTO PIJKO CLOTNUA KAl VA TTEPIOPICOEl £TC1 N TTPOCANWN VEPOL aATTO TA QLTS
apoL avacoTéAAetal n avarmvon (Mamalageipiov, 1999, Kotsopoulos et al., 2003).

Katd tnv ekTipnon tng ET, mpérmel va AapBavovTal bTmown ol TIPAKTIKEG Siaxeipiong
TTOL EMEEOLY OTOLG KAIMATIKOULG KAl PULTIKOLG TTAPAYOVTEG TTOL €MNEEAloOLY TNV
Siadikaoia NG ET. O1 KAAEQYNTIKES TTPAKTIKEG KAl N pEBoSOg Apdevong UTTOPE va
HETARAAAOLY TO WIKPOKAIUQ, VA £TNOEACOLY TA XAPAKTNEICTIKA TNG KAAIEQYEIQS 1) TNV
Oypavon ToL e6APOLGS KAl TOL PLAADUATOCG TWV PLTWV. H e€aTioN UTopEl va pelwBei
XPNOILOTIOIVTAC éva 0PBOd OXeSIAOUEVO CLOTNUA APSELONG HE OTAYOVEG. AAAEC
TTOAKTIKEG TTEQIAAMPAVOLY TNV XPNOoN €MKAAMULUATOV (mulches) 1 LAIKG peiwong TNG
Silamvong (anti-transpirants) (Allen et al., 1998).

‘Otav ol oLvBNkeg oTov aypod Slagépouv ATo TIC KAVOVIKES, ATTAITEITAl N
S10pBwoN NG eEATICOSIATIVONG TNG KAAAIEQYEIQGS, ETe. H 810pBwon avapéperal otny
emdpaon TV oLVONKWY TTEPIRAANOVTOC Kal TNG Siaxeipiong oTnv eEaTICOSIATTVON TNG

KAANIEpyEIag. 2TNV Eikova 4.1 cuvouwilovTal ol TTapAyoVvTeG TTOL £TTnEeddouy TNy ET.
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KAlparikég
TTAPAUETPOI ETo
XapakTnpIoTIKA
KaAAIEpyEIag ETe
Mapdyovteg ET
O—> c act

dlayeipiong kai
TTEPIBAAAOVTOG

Eikova 4.1: MapayovTeg nou ennpealouv Ty ET.

4.2.5. OPIIMOI KAl ENNOIEX THX EZEATMIZOAIANNOHE

E€arucodianvon avagpopag (ETo)

E€aTioodiamvory  kaAAépyelag avagopds 1 Pdaong, ETo, (reference evapo-
transpiration), €ival n &vracn ME TNV OTIOIA VEPO, €pOCOV gival aueca SIaBEoIHo,
ATTOHAKPLVETAI ATTO TIG £6APIKEG KAl PUTIKEG ETTIPAVEIEG UIAG KAAIEQYEIAG avapopdg.
KaAAiEpyeleG avapopdc eival £€vag XAOOTATINTAC WE CULYKEKPIUEVA XAPAKTNEIOTIKA. H
e€aTIoOSIaTIVOr) ava@opdg ekppadletal oav I00SLVAUO TTAXOG eEATUICOPEVOL VEQOL
ava povada xpovou. O1 povol TTapdyovTeg TTou ermnpealouy TNy ETo ival ol KAILATIKOI,
OLVETIG, €ival WA KAIMATIK TTAPAMETOOG Kal LTTOAOYIETAl ATTO KAIMATIKG Sedoueva

(Allen et al., 1998, MNamalageipiov, 1999, Allen et al., 2000).

E€atucodianvon kaAAiépyeiag (ETe)

H e€atwicodiamvory NG KaANiEpyeiag, ETe, (crop evapotranspiration), eivar n
e€atiocodiarvor) amd KAANEQYEIEG TTOL AVATITOOCOVTAl LTTO APICTEG AYPOVOMIKES
oLVONKeg (eival SnNAadr eAeLBepn aTMO ACBEveES KAl OTTOIOLOSATTIOTE  AAAOLG
TTAEAYOVTEG AVAOXETIKOLS TNG AVATITLENG Kal Exel OTN SIABECT) TNG OAQ TA ATTAITOVEVA
BPeTTIKA CLOTATIKA) KAl CLVONKES ETTAPKOLS £5APIKNG LYPATIAC KAl ETTITLYXAVOLY TO

HEYIOTO TNG avatmuéng kal amodoong KATW atmd TIG ETMKOATOVOES CLVONKEG TOL
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KE®. 4 MEGOAOAOTIA YIHOAOTIZMOY THX EEATMIZOAIATINOHZ

TTEPIPAAOVTOG OTO oTToio avarTvcoovTal (Allen et al., 1998, Namalageipiov, 1999). H
oLvNBNG éKPPAoN TNG eival Ot I00SLVAUO TTAXOG eEATUICOPEVOL VEQLOL ava povada
XPOVOU.

H moodtnTa TOL VEPOL TTOL ATTAITEITAI YIA VO AVATIANPWOCEl TNV ATTWAEIA AOY®
eCaTioodIaTVOnG amd TNV KaAANgpyoLuevn ékTaon opiletal WG N avaykn NG
KOANEQYEIQC O€ vEPO. MOAOVOTI OI TIEC TNG EEATIICOSIATIVONG TNG KAAAIEQYEIAS KAl TRV
aAvVayk®V AuTAG ot VePO eival iSIEG, O AVAYKEG O€ VEQO AVAPEPOVTAl OTNV TTOCOTNTA
VEPOUL TTOL TTPETTEI VA £PAPUOCOE evad N e€aTIcoSIATTVON avagEéPETal TNV TTOCOTNTA
TOL vEPOL TTOL Xaveral. O AvAYKEC TV KAANEQYEIV Ot APSELTKO VEPO PACIKA
AVTITTPOCWTTELOLY TNV SIAPOPA METAEL TWV AVAYKWV O VEQPO KAl TNG WPEAIUNG
BpoxomTwong. O avaykeg o€ dpSeLTIKO VEPO TTEPIAAUPAVOLY ETTIONG TO €MTTOOCOETO
VEPO TTOL UTTOPEI VA ATTAITEITAI YIA EKTTALON AAATWV KAl YIA REATICOON TNG OUOIOUOPPIAC

TNG EPAPHPOYNGS TOL VEPOD.

Npayuarikn e§atpicodiarnvon (ETc acr)
H eaTicodiamvon NG KAANEPYEIQS LTTO TTPAYUATIKEG OLVONKEG, ETe acr, (actual
evapotranspiration) cival n e€aTUICOSIATIVON TNG KAAEQYEIAG TTOL AVATTITOCTETAl LTTO
oLVONKeS TIEPIPAANAOVTOG Kal Siaxeipiong TOL aTToKAivouv aTrO TIG 16€ATEC APOL
LTTEICEPXOVTAI TTAPAYOVTEG OTTWG ACOEVEIEC, TTOOOROAEG ATTO EVTOUA, UIKPR YOVILOTNTA
£6APOLG, KaKr OTPAYYION, TTAPOLCIA CKANPWY N ASIATTIELATWY e6APIKWDY 0PILOVTWY
oTO PAB0oC ToL PILOOTEPWUATOC, KABWCS KAl N TTAPOLCIA AAATWY KAl N EANEIYPN ESAPIKAG
LypPACiag. ETol, LTTAPXE! HEIWON OTNV LOATOKATAVAADCN TWV KAANIEQYEIQV OTIWG ALTA
Slapoppaveral pEow NG ETe (Allen et al., 1998, Allen, 2000).

H moaypaTikrh e€aTocodiamvor] TNG KAANEQYEIAG LTTOAOYIETAI XPNOIUOTTOIVTAG
Evav OLVTEAEOTH) LOATIKAG KaTammovnong Ks n/kal pvBuioviag Tov Ke yia KABe €iboug
KATatrovnon Kal TEPIBAAOVTIKO TTEQIOPICHO OTNV eEATUICOSIATIVOR TNG KAAANIEQYEIQC.
Eival mpogavég o1 ETe act < ETe.

YtV Eikdva 4.2 mapouoidletal 0 SIax®WPIoHOS HETAED TNG eEATIICOSIATIVONG
avapopag (ETe), TNG e€aTicodiamvong TNG KaAAEpyelag (ETe) LTTO KAVOVIKEG CLVONKEG

KAl TNG EATIICOSIATIVONG TNG KAAANIEQYEIAG LTTO TIPAYUATIKEG CLVONKES (ETc AcT).
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Il EZATMIZOAIATINOH

KAipa

AkTIvofoAia
O¢plLoKpaTia
ZXETIKA uypacia
TaxoTnra avépou

ET,

ET,

KaAAiépyeia
ava@opdag

KOAd apdeuliévog
XAootdmrnrag

QPUTIKOG
OUVTEAEOTNG
kc - (kcb+ke)

X

KOAd apdeupiévn KaAAlgépyeia
BEATIOTEG AYPOVOLIKEG OUVORKEG

udarTikoi Kal
mwepiBaldovTikoi
TEPIOPICLOI

ET,

ET.

ETc acr

Eikova 4.2: EEaTicodianvor avagopdc (ET,), eEaTicodianvor Tng KaAiEpeyiag (ET.) kal
npaypatikr] e&atpioodianvon (ET. acr). Ke: DUTIKOG OUVTEAEDTNG, Kep: BaoikOG QUTIKOG GUVTEAEDTNG,
Ke: OUVTEAEOTNG €EATHIONG, Ks: OUVTEAEDTHG UDATIKAG KATANOVNONC.
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KE®. 4 MEOOAOAOTIA YIIOAOTIEMOY THE EEATMIZOAIATINOHE

4.3. YNOAOTIZMOL THX EEATMIZOAIATNINOHL ANA®OPAL (ETo)

4.3.1. H E21xQxH PENMAN-MONTEITH KATA FAO

O Opyaviopog Tpooipwy kal lewpyiag (Food and Agriculture Organization, FAO) o¢
oouvepyaoia e TNV AigBvry Emmporn Apdeboewv kal ITpayyiocewv (International
Commission for Irrigation and Drainage, ICID) kai tov T[laykoouio Opyaviouo
MetewpoAoyiag (World Meteorological Organization, WMO), Tov Mdio Ttou 1990
SlopyAvmoav WIa COOKEWN £PELVNTWV KAl AAAWV EISIKWY, YIA TNV avaokOTTNoN TV
HEBOSWY FAO yia TOV LTTOAOYICUO TWV AVAYK®V Of VEQO TWV KAANEPYEIWY KAl TNV
peTatpoT N PeAtioon avtov (Smith et al. 1991). H opdda aAuTt CLVECTNOE TNV
LIOBETNON TNG cLVOLACHEVNG HEBOSOL Penman-Monteith wg éva veéo TTPOTLTTIO YIa TNV
€EATUICOSIATIVOr avapopdAS Kal £€66oe 0dNnyieg via TIC SIAdIKATIEC LTTOAOYIOHOL TV
Slapopwyv mapapétpwy (Allen et al., 1998, 2000, Walter et al., 2000).

Katd tnv maparmave emTpoT edikay Tou FAO, n e€atpicodiarmvor avagpopdg,
ETo, opieTal g N e€aTicoSIATIVON ATTO HIA LTTOOETIKN KAANEQYEIQ TTOL £xEl OTABEPO
OWocg 12 cm, EMQAVEIAK aAvTioTaon OTn HETA@OPd LSPATUWY s = 70 s M1 Kkal
avakAQoTIKOTNTA empaveiac (albedo) a = 0,23, ToL TPOCOUOIAlel ATTOALTA TNV
€CATHICOSIATIVON ATTO WMIA EKTETAMEVN ETTIPAVEIQ XOPTOTATINTA HE OUOIOHOPEPO LYOG,
TTOL AvaTITOOCETAl SLVAUIKA, TTOL OKIAlEl TTANPWCS TO £6APOC KAl £XEl ETTAPKEID VEQOU.
‘Etol avamtoxOnke n pEBodog Penman-Monteith katad FAO. ATO tnv e€icwon TV
Penman-Monteith kal pe TNV €o0aywyn TV OP®V TNG AEPOSLVAUIKAG KAl TNG
EMIPAVEIAKNC avTioTaoNng, TTpoékLwe N e€icwon (Allen et al., 1998):

0,408A(R, - G)+ yﬂuz(eS -e,)
T+273

ET. = .
o A+y(L+0,34u,) [4:1]

ETo = n e€aTicodiamvor) TG KaAANEpYEIag avagopdag (mm day-t),
Rn = nkaBapr) nAiakn aktivoRoAia (MJ m-2 day-1),
G = n por) BepuotnTag oto édagog (MJ m2 day-t),
T = n péon nuepnoia Beppokpacia Tov aépa og LYWog 2m (°C),
Uz = n MEON TAXLTNTA TOL AVEUOL O€ LYOGS 2m (M s1),
€s = N TTEcn KOPEoUEVRY LSpaTUWY (kPa),

€a = N TPAYUATIKN TTieon LépaTuwV (kPa),
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€s-€a = TO EANEIMPA KOPEOHUOL LpATUWV (kPa),
A = KAION TNG KAUTTOANG TGV KOPEOUEVWY LESPATUWY OTN Beppokp. T (kPa °C-1),
Y = N YouxpoueTpikn oTtaBepd (kPa °C-1).

H e€atpicodiamvor) avagopdg (ETo), TTApéxe Eva TTOOTLTTO HE TO OTTOIO:
e umoOpei va ouvykplBei n e€atpicodiarvorn oe SIAQopEg TTEPIOSOLS TOL £TOLG I OF
AAAEC TTEPIOXEC,

e UTTOPEI VO CLOXETIOOEI N e€ATICOSIATTVON AAAGY KAANEQYEIWV.

4.3.2. AIAAIKAXIIA YIOAOTIIMOY ME TH XPHIH YMOAOTIETIKOY ®YAAOY

Exktoc amd 1a oToixeia Tng tommobeoiag, n eficcoon FAO Penman-Monteith armairei
Sedopéva Bepuokpaciag aépa, OXETIKNG LYPATIAC, NAIGKAS AKTIVOPOAIAC Kal TaXOTNTAG
QAVEUOUL YIA LTTOAOYICHOVG C€ NUEPNOIA, epSoasdiaia r pnviaia Raon.

H ETo LTTOAOYICONKE XONOIUOTTOIVTAG £vA LTTOAOYIOTIKO (PUAANO TOL Excel. H
ETMIAOYN TOL XPOVIKOL PAUATOC HE TO OTT0Io N ETo LTTOAOYICETaI eEQPTATAI ATTO TOV OKOTIO
TOL ULTTOAOYIOHOUV, TNV ATTAITOLHEVN OKPIREID KAl TO XPOVIKO PAMA (Cuxvotnta) TWV
SIOBECIUWY KAIMATIKGV SeSOUEVQYV. XITNV TTAPOLOA HEAETN O LTTOAOYIOHOG EVIVE O€
NUeENOIO XPoVIKO PAna. O vTToAoyIopog TNG ETo pe TNV e§iocwon Penman-Monteith oe
XPOVIKEC KAIUOKEG 24 POV TTAPEXEl YEVIKAG akpIRr amroteAéopata (Allen et al., 1998,
ltenfisu et al., 2000, AAe€iov Kk.a., 2000). H peBodoAoyia LTTOAOYICHOL TWV TTAPAUETOWV
NG e€iccong Penman-Monteith FAO-56 (E€icwon 4:1), mapartiBetal oto Mapdptnua A
NG S1aTPIPNAG.

Ta ATTAITOVUEVA PETEDPOAOYIKA §eSOUEVA TTEQIAAUPAVOLV:

e O¢ppokpacia aépa: HEYIOTN (Tmax) KAl EAAXIOTN (Tmin) NUEPNOIES BEPUOKOATIEC aépal.

e  Yypacia aépd: péon NUEPNOIA TTOAYUATIKNA TTieon LOPATUWY (ea) £€ayouevn aATIO
S5eSouEVa OXETIKNS LYPATIAG.

e Tax\OTNTA AVEHOUL: NUEPNOTIOG MECOC YIA 24 WEEC TAXOLTNTAG AVEUOL HETPNMEVNG O€
OWoG 2 m (uz).

e AKTIVOROAIQ: kaBapry akTivoBoAia (Rn) LTTOAOYIOHEVN QTTO TNV NAIGKN KAl TNV

HEYAAOUL UNKOLG AKTIVOROAIQ.
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4.4. EEATMIZOAIATNNOH THX KAAAIEPTEIAL (ETc)

Ye QLTAV TNV  TTApAypa@o Teplypd@eral n  SlAadikacia  LTTOAOYICHOL  TNG
e€QTICOSIATIVONG TNG KAANEQYEIAG LTTO KAVOVIKEG OLVONKES (ETe). O KAVOVIKES
OLVONKES avaPEPOVTAl O KAAIEQYEIEC TTOL AVATITOOCOVTAI LTTO APIOTEC AYPOVOUIKEG
OLVONKEG KAl OLVONKEG €MAPKOLS €5APIKNG Lypaciag. H eCaTtpicodiamvor) NG
KOANEQYEIQC Slagépel ammd  ALTAV  TNG  KAAAEpyelag avapopdc (ETo) KaABWS N
PLTOKAALYN, TA XAPAKTNPEICTIKA TOL QLAAMUATOG KAl N CELOSLVAMIKNA avTicTacn
SlagépoLy aATTOd ALTEC TOL XAooTarnTa. H emiépacn Twv XAPAKTNPIOTIKWY TTOL
S1AKPIVOLY TA KAANIEQYOLUEVA PLTA ATTO TOV XAOOTATINTA TTEQIAAUPAVOVTAI OTOV PLTIKO

ouvTeAeoTn (Ke).

4.4.1. ME®OAOI YNOAOTIIMOY THX ETc

MéBoSol apegoov LITOAOYITHOD

H eEaTticobiamvorny WIag KAANEQYEIAG UTTOPEl va  HeTpnBel oTov aypod  armod
TTAPATNPNCEIC HMETAPOANG TNG €5APIKAC Lypaciag kal e AvoipeTpa. OI cLVNBEIG
pEBodol pétpnong eival N pEBodoc Twv SIadoxikwy SelypatoAnwiy, N HEBosog Tou

udaTikoL Icoluyiou kail N pEBodoc Tou Avoipétpou (Mamalageipiov, 1999).

MEB0S0G TOL PULTIKOL CLVTEAEDTN

Or1 TTePIocOTEPEG ATTO TIC CULYXPOVEG HEBOSOLE TTOL XENOIUOTTOIOLVTAI YIA TOV
LTTOAOYIOHO TNG ET TepAappavouy V0 pEpN. To TTPWTO TIEQIAAUPAVEl TNV EKTIUNCN TNG
e€QTICOSIATIVONG aAvaPOPAG Kal TO &eLTEPO  TTEPIAAPPAVEl TOV  LTTOAOYIOUO TNG
e€EATUICOSIATTVONG TNG KAANIEPYEIQG. H ETe TTOOKOTITEl ATTO TOV TTOAATIAQCIACHUO TNG ETo
HE Evav "QULTIKO CLVTEAEOTN" K¢, (crop coefficient), TTou €ival XapPAKTNEICTIKOS TNG KAOE
KaAAiEpyeiag (Allen et al., 1998, MNamalageipiov, 1999).

Me Baon Ta Tapammdve, SIGUOPPOVETAI N aKOAOLON OxEon:

ET. =K ET, [4:2]
OTTOVL:

ETc = ne€aTuocodiamvor) TnG KaAAigpyeiag (mm d-t),

Ke = O QUTIKOG CLVTEAEOTNG ( - ),

ETo = ne€aTuocodiamvor) avapopdsg (mm d-1).
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4.4.2. TTAPATONTEX NOY EMHPEAZOYN TON ®YTIKO IYNTEAELITH
O1 KOPIOI TTAPAYOVTEG TTOL €MMNEEAJOLY TNV TIUN TV PULTIKWY CULVTEAECTWV &ival TA
XOPAKTNEIOTIKA TNG KAANEQYEIAG, N €TOXH OTopdg, O PLOUOG avamnTuéng TNG
KaANiEpyelag, n Siapkela TNG PAACTIKNG TEPIoSoL kal ol eda@ikéC ouvvOnkeg. H
NUEQOUNVIA OTToPAG 1 PLOTELONG eTTNEEAdEl TO UAKOG TNG PAAOCTIKAC TTEPIOSOL, TO
PLOUO avamTLENG MEXPI TNV TTANEN KAALWYN TOL £6APOLS ATTO TNV KAAAIEQYEIQ KAl TO
XPOvo Tpog TNV wpeipavon (Mamalageipiov, 1999). O KAIUATIKEG CLVONKES KAl ISIAITEQT
n vyEACIa TNG ATUOCPAIPAG KAl N TAXLTNTA TOL AVEUOU, ETTNPEEAOLY ETTIONG TNV TIKA
TOL Ke. Z€ OUYKQION UE TNV OPAAN ETMIPAVEIA £vOC XAOOTATINTA, O AVEUOG £TTNEEALEI TO
PLOPO TNG SIATIVONC TWVY YNAOTEPWY KAANEQYEIWY, YEYOVOC TIOL OQEIAETAl OTNV
avaTapayn TToL TTPOKAAEITAl TTAV®W ATTO ALTAY, TNV TTIO AVAUAAN, QULTIKA emeavelia. H
emdpaon cival peyaAbTEPN KATW aATTd ENPEC ATUOOPAIPIKEG CLVONKEC.

Onwg £xel avaivBei vopitepa, n ETe eival To dBpoiopa tng Siatvong amo Ta
PLTA Kal TNG e€aTIoNG Ao To £6aog. H e€ATION, TTANY TV AAARYV, eTTnPedleTal KAl
amd Ta XOPAKTNPEIOTIKA TNG ETTIPAVEIAKAG OTPWONG ToL £5ApouLg. Katd Tta apxikda
otadla avamnTuéng, n €EATHION €ival oNUAVTIKA Kal €€apTdTal ATmd TNV LYPACIA TNG
emepaveiac Tou €6APOLG, N otoia emNEEAleTal ATTO TN CLXVOTNTA TV PPOXDV 1 TWV

ap&eLOEWY KATA TNV TTERIOSO ALTA, £TNEEACOVTAG avAAoya TNV TIUA Tov Ke (EikOva 4.3).

1,2

Yypn £0aQIK EMQAvEIQ

A

1,0 ESarion (Ke) /‘

0,8 -

06 - ‘

Kc

'

Ailatrvon (Kgp

Vo

0,0 Y

=)
02 | R\

PUTPWHT > [1AApNG puTOKAANYWN

Eikova 4.3: H enidpaon Tng €€aTtuiong otov QUTIKO ouvTeAeaT K. H opilovTia ypappn
avTinpoownevel Tov K. 0Tav n edagIkn eNPAVEId NAPAPEVEI CUVEXWG Uypr. H kaunUAn
avTinpoownelel Tov K, 0Tav n €dagikn eniaveia napapével Enpr alAa Ta euta Aappavouv
ENAPKEC VEPO YIa NARPN dianvon. Ke,: Baoikog pUTIKOC OUVTEAEDTNC, Ke: OUVTEAESTNG EEATLIONG,.
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ITadia avantu§ng KaAAiépyeiag

Ol £TNO1EC KAANIEPYEIEC TTAPOLOIAZOLY HEYAAN SIAPOPOTIOINCN, KLPIWS TE OTI APOPA TO
TTOCOOTO KAALYNG TOL £6APOLG, TO LWOGS TWV PLTWV KAl TNV PLAAIKF TOLG ETIPAVEIQ
KaTd TN SIAPKEIA TNC PAACTIKAG TTEQIOS0L. ALTO £xel AUECN ETHTITWON OTN SIAUOPPWON
TV TIMWV TOL PLTIKOL CLVTEAEOTH. Ta TN SIELKOALVON TOL TTPOCSIOPICHOL TWV TIHWV
avTwv, N PAACTIKA TEpiodoc xwpiletal o TEooepA KOPIA OTAdIA  AvATTLENG

(Namalageipiov, 1999):

ApPXIKO oTa&I0 | OTASI0 eyKaATaoTaong

To otdblo autd apxilel peE TN OTTOPA N QUTELON KAl PTAVEl UEXQI TNV OPICTIKN
gykaTaoTaon TNG KaAAEpyeiagc. Katd 1o otddio autd 10 MoocooTd KAALYNS TOL
£6A@oLG eival attd PNSEVIKO UéEXPI TO TTOAD i00 pe 10%, oTTdTE N ETe KLPIAPXEITAI ATTO TNV
e€ATUION ATTO TNV EM@PAVEID TOL €5APOLS, AOYW TOL TIOAD MIKPOL TTOCOCTOL
PLTOKAALYNG, TO HEYEBOC TNG OTTOIAC SIAHOPPWVETAI ATTO TNV LYPACIA TNG ETMIPAVEIQG,

n otroia e€apTaTal ammd TN CLXVOTNTA TV PPOXWV M/KAI TV APSELOEWY.

Itdéio raxciag avamruéng n oradio kvpiag BAacrtnong

To o1adlo avtd xapakTnEiletal amd TNV EvTovn avamTuén TV QLTWY, aEXilel PETA TO
TEAOG TOL TTPONYOVLUEVOL OTASIOL KAl TEAEIVEI HE TNV TTAREN KAALYWN TOL £6APOLS ATTO
TNV KaANépyela. To €6a@og Bewpeital TTANPWS KAADUPEVO OTAV TO TTOOOOTO
PLTOKAALYNC gival = 70%. H oTadiakr) abénon ToL TTOCOOTOL KAALWNG CLVETTAYETAI HIA
OLVEXN UETAROAM TOL PULTIKOL CLVTEAECTH, TTOL APXICel ATTO WA EAGXIOTN TIUM TTOL €ival
ion HE ALTA TOL AEXIKOL OTASIOL KAl PTAVEI HEXQI WA PEYIOTN TIUR, OTAV TO PUAADUA
KOADWEl TTANPWG TNV EMPAVEIA TOL AYPOL, TIUA N OTToia €ival ion PE TOV PULTIKO

OULVTEAEDTR TOL ETTOUEVOL oTAbdioU.

ITadio péong mepiddou n orasdio siaudpPwong TNG MAPAywyns

Katd 10 OTAdlo QLTO N KAALWN ToL €6APOLS ATTO TA PLTA €ival TTANENG KAl
TeEQINAUPAVEl TIC TTEPIOSOLS avBoPOPIAg KAl OXNUATIOHOL TWV KAPTIWY. AOYW TNG
TTANPOLS PLTOKAALYNG, N TIMA TOL Kc TTAPAMEVEl OTABEPN YIA OAN TNV TTEPIOSO KAl

SIAUOPPGVETAI OTO LWPNAOTEPO ETTITTESO OANG TNG PAACTIKAG TTEQIOSOUL.

TeAik6 oTadio n orasdio wpipavong
Katd o o1adio autod CLVTEAEITAI N WEINAVON KAl TEpUATICETal Ue TN CLYKOWISA. To oTAdIO
aALTO £XEI OPICHEVEG I61IAITELOTNTES, APOL N TTOIOTNTA KAl TTOCOTNTA TGV CLYKOMICOUEV®DV

TTEOIOVTWYV &xel AUEoN OXEON HE TO £TTITTESO TNG £SAPIKAGC LYPATIACG KAl TIC PLCIONOYIKES
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SIAPOPOTIOINTEIC TV PLTWY TTOL YivovTal KATA TN SIAPKEIG TOL. AOYIKA, N TIUA ToL Ke
TOL OTASIOL ALTOL TTPETTEI VA HEIVETAI OCO TTPOXWPEOULLE TIPOG TO XOOVO CLYKOMISNG.
H Eikova 4.4 mapovoiddlel TNV HETAROARN TOL Ke OTTWC emneeddetal amd TOLG

KAILATIKOUG TTAPAYOVTEG KAl TNV AVATITLEN TNG KAANIEQYEIQG.

1,2 . -

0,8

Ke

0,6

/
/

0,4
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AoxikG 1 ZTGBI0 TaxEiag: 16310 © TeAiko
otédio  :  avdmTuéng ¢ HéONC TTEPIGBOU © OTadIo

0,2

Xpovog

KUpIol TrTapdyovreg €midpaong otov Kc katd 1a 4 otadia avamTugng

€idog KaMiépyelag, KoAMEpyela,
QUTOKAGAUWN (vypaaia) XpPOvog
(TaxuTnTa avépou) OUYKOWIBNG

€CATUION OTTO
TO £€00QOG

Eikova 4.4: Tuniko 0pog LETABOANG TOU PUTIKOU OUVTEAEDTN K. KaTA Ta TEooepa oTadia
avantuéng (Mnyn: Allen et al., 1998).

4.4.3. MEGOAOI YNIOAOTIIMOY TOY K¢

H eCaTwioodiamvory NG  KAANEPYElag  LTTOAoyileTal  OTTWG  TTPOAVAPEPONKE
moAamAacialovtag TNV ETo HE TOV Ke, TOV OULVTEAECTH TTOL €KPPALEl TNV Slapopd
HETAEL TNG KAANIEQYOLHEVNG ETIPAVEIAS KAI TNG EMIPAVEIAS TOL XAOOTATINTA AVAPOPAG.
H Siapopd auth pummopei va TepIANgOel o€ Evav amAd (LOVO) CULVTEAECTH 1| UTTOPEI va
SiaxwploBel oe SLO CLVTEAECTEG TTOL TTEPIYPAPOLY EEXWPIOTA TIC SIAPOPEC Ot £EATUION
kal diatrvor) peTaly Twv dLO em@avey. H emAoyn TNg HeBodouv e€apTaTal Amo Tov
OKOTTO TGV LITOAOYICHYV, TNV ATTAITOLUEVN AKPIREIA KAl TO XPOVIKO PAUA EKTEAEONG TGV

vTroAoyiopv. O Mivakag 4.1 TTapovaolAdel TA YEVIKA KPITAPIA ETTIAOYNG.
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MINAKAZ 4.1. Kpitiipia eniAoyng 1€0030ou anAoU kai 3ITToU PUTIKOU OUVTEAECTN

AnNAGG PUTIKOG AITTOG (PUTIKOG CUVTEAECTNG,
OUVTEAEOTNG, K, Ko + Ko

o OXEDIAOUOC APOEUTEWY * £peuva

o diayeipion apdeloswy e MPOYPAUUATIOUOC APOEUDNG OF

e BaoIKa apdEUTIKA npayuaTiko xpéyo . '
NPOYPAULATA * MPOYPAPUATIONOG APBEUONG YIa UYNARG

ZKOMOG TR T e (I OUXVOTNTAG EQAPUOYN VEPOU

unoAoyiouoU * 02 HYF?GYL:JL:JTIK(')HXSC')V% via s (LIKpOdpdEUON KAl AUTOUATOMOINUEVOG
XaUNARC CUXVOTNTAC KATAIOVIOUOG) -
EPAPLIOYEG VEPOU e CUMNANPWUATIKI apdEUCH
(EI'II(pGVEICIK'éC apdeUCEIG KAl o AemTOpEPEIG HENETEG 100ZUYiwV £5APIKOU
KATAIOVIOHOG) VEPOU Kal UDPOAOYIKEC UENETEG

NUEPNaI0, OEKanUEPOU,
XpovikO Bripa pnviaio (dedopéva Kai NUEPNTIo (DedOLEVA Kal UNOAOYIGLION)

uroAoyiopoi)

M£Bodoc  apiBpopnxavn

v A u A ¥
eniAUONG  nAekTpOVIKOG UMohoyiaTRG T PO ko6 UTIOAGYIOTG

Mnyn: Allen et al., 1998.

TNV HEBOSO TOL ATTAOL PULTIKOL CLVTEAEDTH), N ETTISEACN TNS SIATTVONG TNG KAANIEQYEIQG
KAl TNG EATUIONG ATTO TO £6APOC CLUTTEQIAQUPRAVOVTAI O Evay HOVO PULTIKO CUVTEAECTN
Ke. KaBwg n e€atpion amd 1o £6A@OG UTTopel va UETAPAAAETAl KABNUEPIVA AOY®
BpoxNs N apdevong, O ATTAOG PLTIKOG CLVTEAECTNG EKPPACLEl HOVOV TNV HECH XPOVIKNA
(TTOAAGDV NUEPGV) eTTISpacn TNG eEATUICOSIATIVONG.

XNV néBodo ToL SITTOL 1) TIPOCTUPUOCHEVOL PULTIKOL CLVTEAEOTH (Keb + Ke), OI
emdpdoelg TNS SIatTvong Kal TNG eEATUIONG aTTd TO £6A@Og TTPoasiopilovTal EEXwPIoTA.
XpnoigotrolobvTal VO CULVTEAEOTEG: O PACIKOC PULTIKOG OLVTEAEOTAC (Keb) VIO va
TTeEpIyPAWEl TNV SIATIVON TV PULTWY KAl O CLVTEAECTNG £EATUIONG TOL £6APIKOL VEQOD),
Ke, (soil evaporation coefficient) yia va tmepiypdwel Tnv eEATUION ATTO TNV €6APIKN

emgavela. ETol 0 ammAOg GUTIKOG CLVTEAEOTNG Ke avTikabBioTtaTar amo (Allen et al., 1998,

Allen, 2000):
Ke =Kep +Ke 14:3]
otToUL:
Keb = PAOCIKOG PLTIKOG OLVTEAECTNG,

Ke = OULVTEAEOTNC €EATIIONG TOL £5AMIKOL VEPOL.

O BaoikOG QuLTIKOG OLVTEAETTNG (Keb), OPIZETAl WG O AOYOG TNG ETe TOOG TNV ETo OTAV N

emepaveia Tov e5APOLC cival EnEr, oTTOTE N eEATUION PEV ATTO AVLTA €ival EAAXIOTN, AAANG
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N S1IaBeCINOTNTA TOL £6APIKOL VEPOL Sev TTEPIOPICEl TNV AvATITLEN TNG KAANEpyeliag. O
Keb QVTITTOOCWTTEVEl TNV YPAUUN AvAPOPAG TOL «SLVAMIKOL» Ke OTAV eV LTTAPXOLY
EMTEOCOETEG emMSPATEIC ATTd TNV LYPAVON TOL £6APOLE AOYW Apdecvong N Ppoxns. O
OLVTEAEOTNC eEATUIONG TOL £6APOLS (Ke), TTEPIYPAPEN TO CLVOETIKO TNG £EATUIONG ATTO
TNV £8aPIKA emPAved. AV TO £€6APOG gival LYPO HETA ammod dApdevon 1 Ppoxn, O Ke
pmopei va eival peyaAlog. NMapd tavta, To aBpoiopad Twv Keb Kal Ke Sev pUTTOpEI TTOTE Va
LTTEPPAIVEl [IA PEYIOTN TIUN, Ke max, TTOL KaBopiletal amd TNV SIABECIUN evEQYEIQ YIa
e€aTiocodiarvor) otny emeaveia Tou e6APoug. Kabwe n edagikn emeavelia Enpaiveral,
0 Ke peiveral kar ¢Bavel oto pndév otav dev vmdpxel AANo vepd yia e€aTuion. H
eKTiUNOoN TOL Ke aATIAITEl TOV LTTOAOYIOUO £VOG NUELPNTCIOL LSATIKOL I00lLYIOL YIa TOV
TTPOTSIOPITUO TOL £6APIKOL VEQLOUL TTOL TTAPAUEVEI OTO ETTIPAVEIAKO £56APOG.

H peBodoloyia Tou SITTOL CLVTEAECTH ATTAITEl TTEQICCOTEPOLS APIOUNTIKOLG
OTTOAQYICHOVLG ATTd OTI ALTH TOL ATTAOL QULTIKOL CLVTEAEOTH. H &ITTA Siladikacia eival
KAADTEPN YIC TTOOYPAUUATIONO APSELOEWY OE TTPAYUATIKO XPOVO, YIA LTTOAOYICUOLG
TOL 100QLYIOL TOL €6APIKOL VEPOUL KAl YIA £PELVNTIKEC EQYATieC OTTOL N KABONUEPIVN
HETAROAN TNG LYPACIAG TNG €SAPIKAG EMIPAVEIAG KAl KATA CULVETTEID N HETAROAN TNG
NUeENoIag ETe givarl ISIAIMTEQWS oNUAvTIKA. TETOIa TTERITITON eival N oTaydnv dpdevon We
LWNAN cLXVOTNTA KAl N APSELON WE TTEPIOTPOPIKOLGS N YPAUMIKOLS apdeuTeg (Allen et
al., 1998, Tolk and Howell, 2000).

KautroAn Tov QULTIKOD CLVTEAECTR

H katavoprn TV TIMWV TOL QULTIKOL OCULVTEAECTH KATA Tn SIGpKEId TNG PAACTIKAG
TTEPIOSOL Sivel TNV KAUTTOAN TOL QULTIKOL CULVTEAEOTH 1) "KAUTTOAN KaAMEpyeiag”. H
KAUTTOAN QLTA AVTITTPOCWTTEVEl TIC ETIITITWOEIG TNG METAPOANG TNG PULAANKNAC ETTIPAVEIAGC,
TOL LYOLC TWV PLTWYV, TOL TTOCOOTOL KAALWNG TOL €6APOLG, TNG AVTIOTACNG TOL
PULAADUATOG OTN HETAKIVNON LEPATUGV KAl BEPUOTNTAG KAl TNG AVAKAACTIKOTNTAG TOL
PLAPATOG, oTnv  e€aTiocodiarnvor) TNG KAANEPYEIag o€ oxéon HeE auth NG
KOANEQYEIAC avapopAg.

O PRACIKOC QULTIKOG CLVTEAEOTNG, Keb, TTEQIYPAPOVTAG HOVOV TNV SiaTvor TNG
KOANEQYEIQC, PPIoKETAl KATW aATTO TNV TIMA Tou Ke (EikOva 4.5). H peyaAdtepn Silapopd
avapeca otov Ke kal ToV Keb ep@avietal kata tn SIGPKEIA TOL APXIKOL OTASIOL OTAV N
e€aTuocodiarvor) cuvioTatal KLPIWS amd TNV eEATUION KAl N SIATTVON €ival AKOUA JIKPEN.

‘OT1av n @uTOKAALYN €ival TTANENS N OxedOvV TARPENG KATA TN SIAPKEIA TOL TPITOL
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otabiov, n eCaTion KAT® Ao TO QLAADUA  £XEl WIKON OLvEIcPOopPd  OTNV
e€atiocodiarvor) kail N T 1oL Keb o€ ALTO TO OTASIO eival oxedoV idla pe avTAv ToL Ke.
AVAAOYWC TNG oLXVOTNTAG APSEELONG TNG KAANIEQYEIAC KATA TO TEAIKO OTASIO, N TIUN TOL
Keb ©a civar ibia (ouxvr apdevon) N HIKEOTEPN ALTAC TOL Ke.

H Eikova 4.5 mapouvoiadlel TUTTIKEG HOP®MES KAUTTOAWY TV Keb, Ke Kal Ke. H
KAUTTOAN TOL Keb QVTITTIDOCMTIELEI TOV EAAXIOTO Ke YIO OLVONKEG £MAPKOLS £6APIKAG
vypaoiag kal EnENg e5agikNG em@avelas. Or AiXUES TOL Ke QVTITTOOCWITELOLY TNV
avénon TNG e€ATUIONG OTaV N eSAPIKN emM@AveIQ £xel LypavBel amd apdevon 1) PpoxN
Kal £TO1 €xel aLENBE TTPOCWEIVA N CLVOAKN ETe. AUTEG O QIXUES HEIVOVTAl KOBWS N
edaIkn emgpaveia Enpaiveral.

ABPOICUEVEG, Ol TIUEG TV Keb KAl Ke QVTITTOOCTTELOLY TOV Ke. H KQUTTOAN TOL Ke,
(N SlakekOPUEVN YpaUUn) Seixvel TNV eTTiépacn TNG TTPOoBeoNG Keb + Ke OTOV X0OVO KAl
EUPAVICETAl WG WIA OUAAN YPAUUN. ALTH N OUAARN YOAUUN AVTITTOOCWTTIELETAl ATTO TNV
HEBOSO TOL ATTAOL PLTIKOL CLVTEAEDTH). H KAUTTOAN TOL Ke PpiockeTal eMAv ammd avTn
TOUL Kcb, HE TIC HEYOADTEPEG SIAPOPEC va TTapoLolalovTal KATA TO dpxIKO Kal TO oTAdIo

TAXEIAG AvATITLENG, O€ OXECN TTAVTA HE TNV oLXVOTNTA LYPAVONGS TOL E6APOLG.

1,4

Lot

Ll S
N , %

V4
0,6 -

Xpovog (Huépeg)

1,2

ApXIKO éZTdéIO Taxsiag§ 214010 TeAko
otddlo i awvamTugng Héong TTEPIGBOU i oT1a4dIo

Eikova 4.5: KaunUAeg QuTikoU oUVTEAEDT nou Bidouv Tov Baciko Ky, (Npdacivn ypappn), Tov
OUVTEAEDTT] €EATIONG K, (KOKKIVN YPAUWM) KAl TNV avTiOTOIXN KAUNUAN Tou QUTIKOU OUVTEAEDTR K,
= K + Ke (Dlakekoppévn yahadia ypapprn).
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Alaypappa pong TV LITOAOYICUGV
H Eikova 4.6. mapovoiadel Ye TN HOP®N SIAYPAUUATOS PONG TIC YEVIKEG SIASIKATIEG

OTTOAOYIOHOUL TNG eEATUICOSIATIVONG TNG KAANIEQYEIQG.

YmoAoyiouog
E€atucodianmvong Avagopdg
ETo

EmAoyn HLAKOLG oTadiwV
EmPePaicdon Kal CLOUTTARPON TOTIKA

Keb + Ke
AITTOG PULTIKOG
OULVTEAECTAG

EmAoyn Tip®V yia
Keb iniy Keb mid & Keb end

A16pOwon TV Kcb mid KAl Keb end
YIQ TOTKEG KAILATIKEG OLVONKES

Karaokeon kKapumdAng Kep

NpoodiopIoUOG NUEPNTIRV
TILAV Ke YIA EMIPAVEIAKD
e€aruon

Kec = Keb + Ke I

‘ ETC — Kc ETo I

Eikova 4.6: Aidypappa porg nou deixvel Tnv yevikn diadikagia unoAoyiopou Tng ET...
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4.4.4. YNOAOTIIMOX THE ETc
ALTA N TTapdypaPoc Tapovcialel Tnv diadikacia TPORAEWNS TNG emidpaong NG
SIaBPOXNG OTNV TIMA TOL QULTIKOL OCLVTEAEOTH) Ke. H emAvon TeplIAapPdvel Tov
SIaXWPICUO TOL Ke 0t VO EEXWPIOTOVS OULVTEAEOTES, évav yia Tnv Siamvorn Tng
KOAAIEQYEIQC, ATOI TOV BACIKO PULTIKO CLVTEAEOTH (Keb) KAl Evayv yia TNV e€ATHION ATTO TO
£6ap0og (Ke). AnAadN:

KeoETy = Slamvon kai K ET, = e€aTion
Erou:

ET

Cc

= (Ko, +Kg )ET, [4:4]

H mmoootyyion Tou SITTOL PULTIKOL CULVTEAEOTH €ival IO TTOADTTAOKN KAl TTIO €vaioOnTN
OTTOAQYIOTIKGG ATTO ALTHV TOL ATTAOL PULTIKOL CLVTEAEOTN. H Sladikacia ekTeAeoONkKe O¢
NUEPNTIa PACN HE TN XPNON LTTOAQYIOTH. ZUCTAVETAI VA AKOAOLBEITal ALt N SIadiIkacia
oTav  aTaIToLVTal PEATIOUEVEG EKTIUACEIC TOL Ke, TTAPASEypHATOG XAPIV YIA TOV

TTPOYPAUMATIONO ApdeLoNG aypoTepayiwy ot NnUepnola paon (Allen et al., 1998).

Aiarrvon (Keb ETo)

Baoikog puTIKOG oLVTEAEOTAGS (Kcb)

O PacIKOG QULTIKOG CLVTEAEOTAC, Keb, (basal crop coefficient) opiletal wg 0 AOyog NG
e€ATUICOSIATIVONG TNG KAANEPYEIAC TTPOG TNV e€aTpicodiatnvory avagopdg (ETe/ETo)
otav n em@pAaveld ToL €5APOLS cival EnE AAANG LTTAPXE SlIATTVOR Ot £vav SLVAWIKO
PLOUO, SNA. TO vEPO eV TTEPIOPICel TNV SiaTTvor). 'ETol, 0 0p0oG “Keb ETo” QVTITTOOCWTTELEI
KLUPIWSG TN Slamvor). O “Keb ETo” Bewdpeital OTI TTEQIANAPPAVEL KAl WA LDTTOAEIUUATIKA
eEATHION TTOL TTPOEPXETAI ATTO TO £6APIKO VERO KATW aATTO TNV NP £MPAVEIQ KAl ATTO TO
€6APIKO veEPO KATW aTod 1TukvA BAaoTnon (Allen et al., 1998).

‘ONwg ol TIMES ToL Ke TTEpIEAGUPavay TNV PEon emidpacon TNG eEATUIONS ATTO TNV
£5AMIKN €TTIPAVEID, OI TIUEC TOL Keb KLUAIVOVTAI KATW ATTO ALTEG TOL Ke OTTWC paiveTal
oTnv EikOva 4.5. TOVIOTOWEVES TIUEG YIA TOV PACIKO QULTIKO CLVTEAEDTN Keb SiSovTal atmo
70 FAO 56 (Allen et al., 1998). O Tiuéc yia Tov Keo 1oL SiSovial oto FAO 56
AVTITTOOCWITTELOLY EvaV Keb YIA DPLYPO KAILA KAl PECN TAXLTNTA AVEPOL. TNa KAipaTta
OTTOL N €AAXIOTN OXETIKA LYPEAGCIA TOL AéPA RHmin Sla@épel ammd 1o 45% | OTTOL N
TAXOTNTA AVEUOUL gival HEYAADTEQN N WIKOOTEPN aTTO 2 M s, OTAV Ol TIEC TOL PACIKOL

PULTIKOL CULVTEAECTN YIQ TO TPITO Kal TETapTo OTASI0 AvATTLENG (Keb mid KAl Keb end
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AVTIOTOIXWG) €ival peyaAvTepeg ato 0,45 rpérrel va SlopBavovTal, XoNCILOTIOIVTAG TNV

akoAovOn eficwon (Allen et al., 1998):
h 0,3
Kep = Kep(rm) + [0,04(U, —2)-0,004(RH,,,,, —45)] {?CJ [4:5]

OTTOL:

Keb(iny N TIUA TOL PACIKOL PULTIKOVL CLVTEAEOTN YIA TO TEITO OTASIO AvaTTLENG (Keb
mid) 1] TOL PACIKOL PULTIKOL CULVTEAEOTH YIA TO TETAPTO OTASIO AVATITLENC
(Keb end), (av = 0,45) AnpBeica atmd 1o FAO 56,

U2

N HEON TIMA TNG NUEPNOIAC TAXLTNTAC AVEUOL O LYWOG 2 M £MAVE ATTO
XOPTO KATA TO OTASIO HEONC N TEAIKNG TTEPIOSOL avamTuéng yia 1 msi< Uz <
6 msl(msi),

RHmin

N HEon TIUA TNG €AAXIOTNG NUEPNOIAG OXETIKAC LypPaoiag katd 1o oTadio
HECNG N TEAIKAG TTERIOSOL avAaTTLENG YIa 20% < RHmin < 80% (%),

he = TO pPECO LYWOG TWV PULTOV KATA TO OTASIO PEONG N TEAKAG TTEPIOSOL

avanTuéng (ammo FAO 56) yia 20% < RHmin < 80% (m).

OTwC ONUEImONKE VWPITERA, HOVOV TEEIC ONUEIOKES TIMEC aTTAITOLVTAl YId VA
TTEQIYPAWOLV KAl VA KATAOKELACOLV TNV KAUTTOAN TOL QULTIKOL CLVTEAECTH). APOL
Sia1peBel N PAAOTIKN TTEPIOSOC O TEoOoEPA YevIKA OTASIA AvATITLENG KAl ETTIAEYOLY KAl
8510p06wWO0LV oI TIHES TOL Keb TTOL AVTIOTOIXOLYV OTO APXIKO (Keb ini), OTO HECO (Keb mid) KAl
OTO TEAOG TOL TEAELTAIOL OTASIOL (Keb end), N KAUTTOAN TOL PULTIKOL CULVTEAECTH) UTTOPEI

va oxedlaoTei Kal va TapaxBoLV ol TIES TOL Keb YIO OTTOIOSATIOTE XPOVIKO ONEio.

E§aron (Ke ETo)

O ouvteAeoTng e€aTiong amod 10 £6a@og (Ke), TTepIypAPel TO CLVOETIKO eEATUIONS TNG
ETc. OTav TO €mpAVEIAKO £6APOG cival LYPO, PETA aTd Ppoxn N dpdevon, O Ke eival o
péyiotog. ‘Otav n emeaveia Tov £€5APoLG eival Enpr, O Ke gival PIKOOG akOua Kal undév

otav &ev Tapapével vepd OTNV ETMIPAVEIA TOL £€5APOLG YIA EEATHION.

Juvredeortng e§arpiong (Ke)

‘Otav 10 £5a®og cival LyPO, N £ATHION ATTO TO £5APOC eUPAVIlETAl OTOV UEYIOTO
PLOWO. MapOAa ALTA, O PULTIKOG CLVTEAEOTNG (Ke = Keb + Ke) Sev UtTopEl TTOTE va LTTEPPEI
A  peyioTn TIMA, Ke max. ALTH N TIUA TTPpocéiopiletal amo TNV S1IaBEciun  yia

e€aTicodIaTIVON evEQYEID OTNV ETTIPAVEIa TOL €6APOLS (Keb + Ke < Ke max), N Ke < (Kc max
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— Kep). Otav 10 emeaveakd £6a@og npaiveral, AlyoTepo vePO eival SIABECIUO YIa
e€ATIION KAl WA Heiwon auvTAG apxilel va epgaviletal oe avaloyia pe TO vepo TTOL
TTAPAUEVEN OTO €TIPAVEIAKO £5aPikd oTpwua (Allen et al., 1998):
Ke = K (Kemax ~Keb) < fowKemax [4:6]
OTT0UL:
Ke = 0O OLVTEAEOTNG EATUIONG ATTO TO £€6APOG,
Keb = O BACIKOG QULTIKOG OLVTEAEOTNG,
Kemax = N HEYIOTN TIU TOL Ke HETA ATTO PPOXOTITGOON N dpdevon,
Ki = adidotatog OLVTEAEOTNC HEIwoNS TNG e€aTIoNS TToL e€apTATtal ATTO TO
aBpoIoTIKO LYPOG TOL VveEPOL TTOL €EAVTIANONKe (e€aTuioBnke) ammd TO
em@aveliako £6agog,

few = TO TUAPA TOL £5APOLG TTOL EKTIOETAI KAl SIAPPEXETAI.

Meta ammo Ppoxn f apdevon o Kr eival 1 kal n e€atpion kabopiletal poévov amo Tnv
S1a6¢oiun evépyeia. KaBwg n emedveia Tov £6Apoug Enpaiveral, o Kr yiveral JIKPOTEQOG
NG povadac kar n e€arpion peiwveral. O K yiveral pndév otav dev €xel peivel KaBOAOL
vEEO YIA eEATIION OTO ETIPAVEIAKO £6APIKO OTPWUA.

H e€aTHION eppavideTal KLPIWS ATTO TO EKTIOEUEVO £6APIKO TUNUA, few, TO TUAUA
TOL £6APOLG TTOL &ev KAALTITETAI ATTO PAGCTNON KAl TTOL LYPEAIVETAI ATTO APdeLON N
BpoxoTTon, SNAAdn, TO TUAUA TOL £5APOLS ATTO TO OTTOIO EUPAVIZETAI N TTEPICTOTEPN
e€ation. 'Etol, n e€aTuion teplopidetal o KABe OTIYUR attd TNV SIABECIUN EVEQYEIQ OTO
EKTIOEPEVO £6APIKO THAMA, SNACdA, 0 Ke ev ptmopei va uTrePPel TO few Ke max.

H Siadikacia LTTOAOYICHOL CLVICTATAI GTOV TTPOTSIOPICHO:
& TOUL OULVTEAEOTN HeiONG TNS EEATUIONG ATTO TO £€6APOC K;,
é T0L £TTAV® 0PIOL Ke max, KAl
& TOUL £5APIKOL TUAPATOG TTOL EKTIOETAI KAl LYPAIVETAI few.
H ektipnon tou Kr armairei évav NUEENOIo LTTOAOYICHO TOL LSATIKOL I00lLYIOL YIa TNV

emMPAveIakn e6a@ikn oTPWON.

IuvredeoTng peioong e§arong esagoug (Kr)

H e€ation amo 1o ekTIBEPEVO £65AQOG UTTOPE va BewwpnBel 0TI Aappavel xwpa oe SV0o
oT1adia: éva otdadlo oTafepol PLOHOL e€aTuiong (oTadio 1) Kal éva oTASIO TTITOONG TOL
pLBPOL eCaTuiong (oTadio 2) (Eikdva 4.7). ‘OTtav n edagikn emgavela gival bypr), o K;

givar 1.'Otav n 1eplexOHevn LYPACIa TTEPIOPICETAI, O Kr HEICVETAI KAl YiVETal UN&EV OTaV N
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OULVOAIKN) TTOCOTNTA VEPOL TTOL UTToPE va e€ATIOOE aATTO TO EMPAVEIAKO £5A]POG

e€avrAciTal.
Mepiexopevn vypacia,
Brc Bpwp 0,56pwp
10 @ ) o °
216010
0,8 | oTabepol pubyol
e€amio 5.
. aruiong ,Q%)}
- ’ S‘b‘:(doo
¥ 6 0,
0,4 REW ’)S‘ ‘9,(,
0,2
< TEW >
0,0 L ®
0 REW TEW
ABpoioTikA g§aruion (EAAeipa uypaciag), D
Eikova 4.7: O uvTeAEOTNG UEiwoNG TNG EATIoNG and To £dagoc, K,. REW: eukOAwC¢ eEaTpioipo

vepO, TEW: OUVONIKO €EATHIOIO VEPO.

O OoLVTEAEOTAG  Heiwong e€aTuiong e€8dpoug, Kr, (soil evaporation reduction
coefficient), vrroAoyiletal Ao TNV akoAovBn oxeon (Allen et al., 1998):
=W Beia g, D, ., > REW [4:7]
TEW — REW ’
OTT0UL:

K = adidotatog OLVTEAEOTAG Heiwong TG e€aTpiong mou e€apTtaTtal amod TNV
e€avTAnon Tou eSagikoL vepoL (ABPOoIoTIKO LYWOS eEATUIONG) aATO TNV
em@avelakn edagikn otpwon (Kr =1 61av De, i1 < REW),

De,ii1 = TO ABPOIOTIKO LYOG e€aTmiong (eEavTAnon) amd TNV EMPAVEIAKT €5APIKN
oTPWON KATA TO TEAOC TNG NUEPAC i-1 (TTponyoLUEVN NUEEA) (Mm),
TEW = 10 HEYIOTO aBpoIoTIKO OWOC eEATUIONG ATTO TNV EMMPAVEIAKD £5AQIKN
oTpwon otav o Kr =0 (CLVOAIKO e€QTUICIUMO vEPO) (Mm),
REW = 10 aBpoIoTiKO LWOG eEATUIONS KATA TO TEAOG TOL OTASIOL 1 (ELKOAWC
€€ATUIOIHO VEPO) (MM) , (AVAAOYWGS TOL £6APIKOL TOTTOL, FAO-56).
YNV Sladikacia eEATUIONG, BewPEITAl TG N TTEPIEXOPEVN LYPACIA TNG e€aTHI(OLOAG
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oTpwoNg Tou €6A@oLg PpiockeTal oTNV L&ATOIKAVOTNTA, BFc, AlyOo HETA QMO WA
SIbypavon Kal TG TO £6aPOog Umopel va Enpabei £ o eva eTmimedo TTeEPIEXOUEVNGS
LYPACIAC TTOL PEICKETAI OTO PECO TNG ATTOOTAONG METAEL £6APOLS ENPABEVTOC OTO
ToPAvIAPIO (KABOAOL LTTOALIUHATIKO VEPO) KAl onueiov pdpavong, Bwe. H moocotnTa
TOL VEPOL TTOL MTTOPEEl va €§avTAnBei ammd eEATHUION KATA TN SIAPKEID eVOC TTANEOLG

KOKAOL ENpavong Ummopei £Tol va ekTINBei wg (Allen et al., 1998):

TEW =1000 (B¢ — 0,565 ) Z, [4:8]
OTToUL:
TEW = 1O OLUVOAIKO £EQTHIOINO VEQO, SNAASH TO PEYIOTO LYOGS VEQOL TTOL UTTOPEI VA
e€aToBei amo 1o £6apog (mm),
Orc = n TeplEXOUEVN £6A@IKN LYPATIa oTny LdaToikavoTnNTa (M3 Mm-3),
Bwp = N TTEQIEXOUEVN £6APIKN LYPATIA OTO oNUeio papavong (M3 m-3),
Ze = TO PABOG TOL EMPAVEIAKOL €5APIKOL OTPWUATOS TIOL ULTTOKEITAI OF

&npavon &ia 1ng e€artuiong (0,10-0,15 m).

‘Otav bev eival yvwoTtA, N TIUA YIA TO Ze, TO QATOTEAEOUATIKO PABOC TNG OTEPWONG
e€atpiong, covviotartai n Tipn 0,10 - 0,15 m (Allen et al., 1998).

ITNV apxn evog KOLKAOL ENpavong, META atro IKavr Ppoxn N apdsvon, N TTEQIEXOUEVN
VyPACia OTO EM@PAVEIAKO £6APOC PpickeTal oTnv L&ATOIKAVOTNTA KAl N TTOCOTNTA
vepoL Tou e€avTAeitar amd Tnv e€atuion (De), cival pundév. Kata 1o otadio 1 1ng
Sladikaciac Enpavong, n eSa@ikn emM@Aved TTAPAUEVEL LYPN KAl BewEEITAl TTWG N
eEATHION ATTO TO £5APOC TTOL EKTIOETAI OTNY ATUOCPAIPA Ba EUPAVIODEi o€ Evav HEYIOTO
PLOPO TTOL TIEPIOPIETAl HOVOY ATTO TNV SIABECINOTNTA evEQYEIAG. ALTO TO OTASIO
SIOPKE pEXO!I TO aBPOIoTIKO LWOC TNG e€ATHIONG, De, €ival TETOIO WOTE O LEPALAIKEG
I810TNTEG TOL £6APOLGS VA TTEPIOPICOVTAI KAl TO VEQO VA PNV UTTOPEI va PETAQePBEl oTNV
£5AMIKN €TMIPAVEID OE EvaV PLOPO TTOL VA PTTOPE va KAAOTITEl TNV SuvaApikA ATNON.
Kata 1o otaéio 1, o Kr = 1.

To aBpoioTikd BYPOCS TNG e€aTiong (De), 0TO TEAOG TOL OTASIOL 1 ICOVTAI HE TO
ELKOAWG e€aTpiolpo vepd REW (Readily Evaporative Water), TO OTTOIO €ival TO HEYIOTO
OWOC vEPOL TTOL UTTOPE va eEATIIOBE ATTO TNV EMIPAVEIAKN €6APIKN OTPWON XWPEIG
TIEPIOPIOHUO KATA TO 0TAdI0 1. To LYWOG ALTO CLVNBWG KLUAIVETAI ATTO 5 €wC 15 MM Kal
€ival YEVIKGOG LWNAOTELO OTA HECNG KAl AeTTTAC LPNG £5Apn (Allen et al., 1998).

To 8e0TEPO OTASIO (OTTOL O PLOUOC €EATUIONG HeIVETAl) ovoualetal «OTASIO

TITONG PLBOPOL» eEATHIONG KAl apXilel OTAV TO De LTTEPREI TO REW. 1€ ALTO TO ONUEIo, N
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eda@ikn empavea eival opatwg Enen kal n €EATUION aTd TO EKTIOEUEVO £5APOG
HEIVETAlI OE AvaAoyia e TN TTOCOTNTA TOL VEPOL TTOL TIAPAMEVEI OTNV ETTIPAVEIQKN)

edagikn otpwon (Allen et al., 1998):

Av 6pI10 Kc max

O Kc¢ max QVTITTOPOOWTIELEl £&va AVTEQO OpIo OTnV eEATHION KAl SIATIVOr aATTo
OTTOIASNTTOTE KAANIEQYOUHEVN ETTIPAVEIA KAl AVTAVAKAA TOLG PLOIKOVLGS TTEQIOPICHOVLS
TTOL LTTAPXOLY OTNV SIABECIUN EVEQYEIQ TTOL AVTITIPOCWTTELETAI ATTO TNV SIAPOPA TOL
evepyeliakoL 1Iooduyiov (RN — G — H). O Ke max Kbpaiverar ammod mepimou 1,05 €wg 1,30 otav

XpNnolpoToleital N ETo avagopag xhootamnTta (Allen et al., 1998, 2000):
h 0,3
Koy = Max {Lz +[0,04(U, —2)-0,004(RH,,, —45)][%} } {Kep +0,05}) [4:9]

OTTOL:
he
ch

TO HECO LYOC PLTWV KATA TNV TTEPRIOSO TWV LTTOAOYICUWY (M),

0 BACIKOG PLTIKOG CLVTEAECTNG,

max() = n HEyIoTn ammo TIC TTAPAUETPOLG OTIC AYKLAeS { } TToL SlaxwpilovTal Ue

KOUUQ.

H E€iccon 4:9 Silacpailel 0TI 0 Ke max Eival TTAVTA PEYOADTEQOG 1) I00OC pE TO ABPOIoUa
Keb + 0,05. ALTA N TTPo0ToO0eon LTTOSNAGVE OTI TO LYPO £5APOC TTAVTA ALEAVEI TNV TIKA
TOUL Keb KATG 0,05 peTa atmmod mAREN SIaPpoxn TNG £6APIKAC ETTIPAVEIAG, AKOUA KAl KATA
TeEPIOdoLg TMANpoLg edagokaivwng. H mipR 1,2 (avri yia 1) XenOoIMoTolEiTal TNV
E€icwon 4:9 Noyw Tng emibpaong TnG avnuévng agpoSLVAMIKAG aAvTIoTAoNG TWV
TTEPIPANMOVTYV KAANEQYEIV KATA TO PECO KAl TEAELTAIO OTASIO AvATTLENG, N OTToId
UTTopEl va avfnael TNV TuPPRWSN HETAPOPS TV LOPATUWY ATTO TNV EKTIOEUEVN £6APIKNA
empavela. O CLVTEAEOTAG «1,2» TTEQINAPPAVEI AKOPA KAl TNV ETTISOACN TOL HEIDUEVOL
albedo ToL LYPOL £6APOLG KAl TNV CLVEICPOPA TNG ATTOBNKELIEVNS BEPUOTNTAG OTO
ENPO £Sapoc TpIv TNV dibypavon Tov e6APoLg. ‘'OAoI ALTOI O TTAPAYOVTEC UTTOPOLY VA
OLVEICPEPOLY OTNY ALENUEVN EEATIION OE OXECN HE TNV AVAPOPAG.

O OoLVTEAEOTAC «1,2» AVTITTIPOOWTIELEl €TIONG TNV  €midpacn ToL €OVPOLS
OypPAvVOoNG TTOL €ival HeYAADTEPO aTTO 3 A 4 NUEPES. AV OI APSELTEIC 1) O PPOXOTITWOEIG
gival Mo oLYVEG, TTAPASEYUATOC XAPIV KABNUEPIVA R KABE VO NUEPES, TOTE TO £6APOG
EXEl IKOOTEQN €LKAIPIA VA ATTOPPEOPNCEl BepUOTNTA HETAEL TV LYPAVOEWY KAl O

OLVTEAEOTNG «1,2» UTToPEl va peiwBei oe Trepittou 1,1 (Allen et al., 1998).
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ExTiBépevo kai Siappexouevo e5a@iko Tunua (few)

Y€ KOANEQYEIEG HE PN TTIANEN €5A@OKAALWN, N eEATUION ATTIO TO £5APOG CLXVA eV
eupavileTal oOpOIOHOPPA Tt OAN TNV eMPAaveld (EKTAon), AAAA gival HeyaALTEPN HETAEL
PLTOV HE HEYAAN ¢kOeon oTnv NAIOPAvVEID KAl OTTOL O AEPICHOC &ival IKAVOS va
HETAPEPE LEPATUOVLS ATTO TNV £5APIKA ETMIPAVEIA ETTAVER ATIO TO PLAAWHA. ALTO gival
OKPIREG eI8IKOTEQO OTNV TTEQITITON TTOL PEPOG TNG £SAPIKAC ETTIPAVEIAS LYPAIVETAI ATTO
NV apdevon.

Eival avayvwpIopévo g n B€on Kal TO TUAUA TNG eSAPIKAG ETTIPAVEIAS TTOL
eKTIOeTal OTNV NAIOPAVEIA METARAAOVTAI AUPOTERA T€ KATIOIO PABUO HE TNV WEA TNG
NUEPAG Kal €EQPTQOVTAlI ATTO TOV TTPOCAVATOAICHO TWV YPAHU®V TV QLTWV. H
Siadikacia mou TmapovoIAdeTal €6 TTPOPAETTIEI £vA YEVIKO HECO TUAMA TNG €5AMIKNG
EMQPAVEIAG ATTO TO OTI0IO EUPAVICETAl TO PEYAADTEQO HEPOC TNG e€aTUIONG. H e€aTion
amo 1o £6APOC KATW ATTO TNV PLTOKOUN TNG KAANEQYEIAG OEwPEITAl TTWG O& HEYAAO
BaBUO TrepINappaveTal oTOV PACIKO CLVTEAEDTH) Keb.

‘O1av oAOKANPEN N em@paveia ToL e6APoLS LYPAIVETAl (few = 1), OTIWG CLUPAIVEI PE
N Ppoxn N Tov Karaioviopod (Eikova 4.8), TOTE TO THAUA TNS SAPIKNG EMIPAVEIAS ATTO
otou guaviletal n meplocoTepn e€ATIoN (few), opileTal OLOIWSWS WS (1 - fc) OTToUL fe
gival TO TUNHA TNG £5APIKAC ETTIPAVEIAC TTOL KAALTITETAI ATTO PAACTNON Kal (1 - fe) cival
TO TUNAMA TNG €5AQIKAGC ETTIPAVEIAS TTOL EKTIOETAI.

MNapd TabTd, YIO aPSELTIKA CLOTAUATA OTTOL LYPAIVETAI TUAUA TNG EMIPAVEIAG
TOL AYEOL, TO few TTPETTEI VA TTEQIOPICETAI OTO fw, TO TUAUA TNG €8APIKNG ETIPAVEIAS TTOL
vypaiveral ammo apdevon (Eikova 4.8), ‘ETol, TO few LTTOAOYICETAI DG (Allen et al., 1998):

f

ew

= min(1-f.,f,) [4:10]
OTTOVL:
1-fc = TO PN QULUTOKAALUMEVO () PLTOCKIAOHEVO) TUAHA €6AQMOLS TTOL EKTIOETAI
(0,01 - 1),
fw = TO THAMO TNG €SaPIKAG empaveag 1Tou Siappéxetal amd dpdevon N

BpoxomTwon (0,01 - 1).

H ocuvaptnon «min( )» €mAEyel TNV XAUNAOTEPN TIUA METAEL TV TIHwV ‘1-fe” kal “fw’. H
Eikova 4.8 ameikovilel Tn oxéon ToL few pe 17a (1 - fe) Kal fw.

O TmepIoPIoHOG TTOoL emPAAeTal aTTO TNV E€icwon 4:10 cival TS TO TUAUA TOL
e6APoLG TToL LypaiveTal amd Apdevon (fw) eppavileTal HECA OTO THARA TOL £6APOLG

TTOL €KTIBETAI OTNV NAloPAveEId KAl OTov agplopo  (1-fe). Aot eivar n ouvABng
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TTIERITITON, EKTOG I0WG ATTO KATTOIEG TTEPITITACEIC OTAYSNY apdevong.

ITNV TTEQITTTON TNG OTAYSNV, OTTOL TO HEYAADTEQO THUAMA TOL £5AMPOLS TTOL
vypaivetalr amod TNV Apdevon UTTopPEl va PpickeTal LTTO TNV PULTOKOUN KAl UTTOEEI
OLVETTG va oKIAZETal, ATTaITOLVTAl TTEPICOOTEQO TTOADTIAOKA HMOVTEAA TNG €5AMIKNG
EMQPAVEIAC KAl TNG Hopdr SIaPPOXNS YIa TNV AKPIPR EKTILNON TNG CLVOAIKNG eEATUIONG
amo 1O £€6APOG. e ALTAV TNV TTEQITTITON, N TIUA ToL fw UTToPE va xpelddetal va UelwOei
KATA TO AWICL N KATA &va TPITO ALTAG Yia va AdpPdvel LTTOWN TNV EMmdpacn TNG
okiaong TnG emaveiag SIaPpoxng amd TNV PLTOKOUN TWV PLTWV OTOV PLOUO
e€ATUIONC ATTO TO LYPAVEEY £5APOG. MIa YevIK TTPOCEYYION Yia TNV oTAYSNV dpdevon
gival o TOAaATAaoIaopog Tou fw pe [1-(2/3)fc] (Allen et al., 1998).

ApXIKO Kal oTddI0 Méoo kai TeAIKO
Taxeiag avamTuéng oTad10 avamTuéng

Bpoxa,

Kataioviouég

\ fow = (1 —1c)

Z1aydnv <
dpdeuon

few=1,0... 0,31,

\
Eikova 4.8: Mpoadiopiopog Tou fe,, (OKIQOUEVN NEPIOKT) OE OXEON LE TO TUMAUA QUTOKAAUWNG TNG
enipavelag Tou €dagoug (f.) kal To TuRua TG diaBpexouevng enipaveiag (f,,).

‘Otav apdevon kal Ppoxn AapPdavouv xwped péca oTnv isla nuépa, N TIUA Tou fw
EMAEYETAl AVAAOYA HE TO DYOC PPOXAC aTTd KABE TTNYN vEPOL, SNAAdN HeTAlL ToL fw yIa

Bpoxn (fw = 1) kai Touv fw yia To APS&ELTIKO CLOTNUA.
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Erol, vyia kdBe nuépa, ol akOAovBol Kkavoveg epapuolovial  yia  Tov
TTPOCSIOPICUO TOL fw YIO ALTAV KAl TIC ETTOUEVEG NUEPES PE EVAV ATTAOTTOINUEVO TPOTTO:
é H empdveia vypaiveral amd apdevon kal Ppoxr < 3 — 4 mm: 10 fw cival 1o fw yia TO
APSELTIKO CLOTNUA TTOL XPNOIYOTTOIEITAl. ANAAd av cival kaTtaloviopog fw=1, av
eival dpdevon pe otayova fw=0,5.
H empaveia vypaiverar amo apdevon kal Ppoxn > 3 -4 mm: 70 fw civarl 1,0 (Bpoxn),
H emedveia vypaiveral amd apdevon: 1o fw gival To fw yia To ap&eLTIKO CLOTNUA,

H empaveia vypaiverar amd Ppoxn > 3 — 4 mm XwpEic dpdcvon: 1o fw eival 1,0,

o & o o

‘Otmouv ev LTTAPXEI oLTE APdevon oLTE onUAvTikh Peoxn: To fw eival 1o fw NG
TTOONYOLHEVNG NHEPTG.

To TUAPA TNG €SAPIKNG ETTIPAVEIAC TTOL KAALTITETAI ATTO PAGCTNON OopileTal WG fe.
Tovenwg, 1o (1 - fo) avimmpoowTTedEl TO TUAPA TOL €6APOLS TTIOL EKTIOETAI OTNV
NAIOQAVEIQ KAl OTOV QEQIOUO KAl TO OTTOIO €ELTTNEETEl TO MEYOADTEQPO WPEPOC TNG
eEATUIONC ATTO TO LYPO £5APOG. H TIUN ToL fe TTEPIOPICETAI O€ <0,99.

‘O1rou 1O fe Sev PeTPATAI, UTTOPEI VA EKTIUNOEI HE TN XPNON TNG AKOAOLONG OXEoNG
(Allen et al., 1998):

(+0,5h;)
Kep = Kemi
f = cb cmin 4:11
c (—K — J [4:11]

Cc max cmin
OTToUL:
fc = 1O TUAMQ TNG €6APIKNG ETIPAVEIAC TTOL €ival PLTOKAALHPEVN (0 - 0,99),
Keb = N TIMA TOL PACIKOL PLOIKOL CLVTEAECTN YIA TNV CLYKEKPQIHEVN NUEPA N
mepiodo,
Kemin = 0 eAAXIOTOG Ke yIa ENpod £5APOG XwPIig puToKAALWN (= 0,15 - 0,20),
Kecmax = O HEYIOTOG Ke QUECG HETA aTTO SiIaRpoxn,

he = 1O LYOC TV PLTWY (M).

O Kc min €ival 0 eAAXIOTOC PULTIKOG CLVTEAECTNG YIA ENEO PN PLTOKAALUUEVO £6APOG
otav n eEatocodiatvon eival KovTid oTa eTmmeda avapopdg. IuvioTatal WA TIUA Ke min =
0,15 - 0,20. H TiuA TOL Kc min EVOWUATWVE HEQOG OADY TV CLVTEAEOTWV Keb. O Ke min
KAVOVIKG €xel TNV i81a TIUA HE AQLTAV TOL Kb ini TTOL XPNOIUOTIOIEITAl YIQ ETACIEC
KOANEQYEIEG LTTO CLVONKEG OXESOV PN PLTOKAALPHEVOL edagoug (0,15 - 0,20).

H E€icwon 4:11 vmmoBétel OTI N TIUN TOL Keb TTNEEALETAl O€ PEYAAO PaBPd atrod 10
TUAMCG TNG €6A@IKNG ETTIPAVEIAG TTOL KAALTITETAI ATTO PAACTNON. ALTO I10XLEN YIA TIC

TTEPICCOTEQEG  KAANIEQYEleC  Kal ouvOnkeg. O eBetng “1+0,5h” oTnv  eficwon
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AVTITTOOCWTTEVEl TNV ETMISEACH TOL LWOLS TOL PLTOL OTNV OKIAoN TNG ETTIPAVEIAG TOL
£6APOLG KAl TNV ALENCN TNG TIUAG TOL Keb 6e6OUEVNG A CLYKEKPIPEVNG TIMNAG TOL fe. H
Keb — Ke min TTEQIOPIZeTAl OTO = 0,01 yia OTTOAOYIOTIKOUG Adyoug. H Tiun tou fe
HETARAAANETAI NUEPNTIWS KABWG HETARAAAETAI O Keb. Ma avTd, N mapamdve e§icwon
epapuoOleTal o€ Nuepnoia RPaon.

H epappoyn Tng E€icwong 4:11 mpoPAETel TG To fe peicoveral Kata Tn SiIApKeia
NG TTEPIOSOL TOL 40V gTadiov ot avaloyia Pe ToV Keb, AKOUA KAl AV N ETTIPAVEIA UTTOPEI
VA TTOPAMEVEI KOADUHMEVN HE ynpaouévn PAAocTnon. Autrh n Bewdpnon Ponbda oTta va
Aappdavovtal uTOYN N TOTTKMA HETAPOPA TNG AIOONTAC BePUOTNTAC ATTO YNEAOUEVA

(PLAAG OTNV LTTOKEIPEVN ALTWY £6APIKN empaveia (Allen et al., 1998).

Huepnoio véarikoé 1Icoddyio

H ekTipnon Tou Ke amaitel Tov LTTOAOYIOUO evOg NEeEPNOIoL LSATIKOL I00lLYIOL OTO
EMPAVEIAKO €6APIKO OTPWHA YIA TOV LTTOAOYIOHO TNG ABPOIoTIKNG eEaTiong (N
e€AviAnong TG vypaciag). To nuepnolo LEATIKO 100JLYIO YIa TO EKTIOEHEVO KAl
SiaPpexOUevo £5APIKO THAKA few (EkOVa 4.9) SibeTal wd¢ (Allen et al., 1998):

De,i = De,i—l_(Pi _Roi)_fl_i”LiJfTew,i +DP

e,i e,i
1:ew

[4:12]

w
OTToUL:
De,i = TO aBpoIoTIKO LYOG TNS e€ATUIONG (EEAVTANCN) HETa aTTd TTANPN SiaRpoxn
KATA TO TEAOG TNG NUEPQAC | (Mmm),
De,ii1 = TO aBPOICTIKO LWOG TNG €EATMIONG ATTO TO EKTIOEUEVO KAl SIAPOEXOUEVO
TUAKA TOL ETTIPAVEIAKOL £€65APOLS KATA TO TEAOG TNG NUEPAG i-1 (mm),
Pi = nPpoxomtwon TNV nuépa i (mm),
ROi = n amoppon PEOXOTITONG aTro TNV £5APIKN £TMQPAVEIA TNV NUEPA i (Mmm),
li = TO LYOC Apdevong oL diNBeiTal oTo £6APOG TNV NEEPA | (Mm),
Ei = neCaTtuion Tnv nuépa i (Atol, Ei = Ke ETo) (mm),
Tew,i = TO OWOG &IATTVONG aTTO TO €KTIOEUEVO KAl SIAPPEXOUEVO  TUNUA TOUL
EMMPAVEIAKOL £65APIKOL OTPWHUATOC TNV NUEPA i (Mm),
DPe,i = n amoAaa Aoyw Pabedc sinbnong amd TNV EMPAVEICK) OTPWOoN TNV
nuéea i av n eplexOevn bypacia vrrepPaivel TNV vdaTtoikavoTnTa (mm),
fw = TO TUAMC TNG €6AP. eMPAaveEIAg TToL diaPpéxetal ammd apdevon (0,01 - 1),
few = TO ekTIBEHEVO Kal SIARPEXOUEVO TUAUa €6a®oug (0,01 - 1).
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Eikova 4.9: YOaTIko 100{UyIo TOU ENIPAveIakoU OTPWUATOG Tou £5APOUC.

‘Opia 1oL De, i

QeWPOVTAC TIWC TO EMPAVEIAKO £5AQOC PPICKETAI OTNV LSEATOIKAVOTNTA HETA ATTO
Ikavh Bpooxn N apdevon, N EAAXIOTN TIUA YA TNV €EAVTIANCON De, i eival pnéév. Kabwg n
edagikn emeaveia Enpaiveral, N De, i avfAveTal Kal oTNY ATTOLOIA KATTOIAG SILYPAVONG,
Ba @Bdace oTabepd TNV PEYIOTN TIMA TNG, TEW (ESicwon 4:8). Tn oTiyur) auth Sev éxel
pEiVEl KOBOAOL vEPO YIA eEATUION OTO ETTIPAVEIAKO £5APIKO OTPWHUA, O Kr yiveral pndév
KAl N TIUA TNG De, i TT@papével oTo TEW £wG OTOL TO €TMIPAVEIAKO £6APOC LyPAvOei Eava.
Ta opia 1oL emPAAovTal oTnV De, i eival kata cuvéreia (Allen et al., 1998):

0<D,, <TEW [4:13]

e,i —
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Apxikn e§avrAnon

Na va &kivnoe 1o L&aATIKO 1I00dLYIO Yia TNV e€aTpiloLOA OTPWON, BeWPNOBNKE OTI TO
EMPAVEIAKO £6APOG PpioKETal OTNV LSATOIKAVOTNTA MPETA ATTO WA Kavrh Ppoxn N
dpdevon, dNAadn De, i1 = 0. Av éxel TTePA0El A HOKPA XPOVIKA TTepiodog amd Tnv
TeAeLTAIA SIVYPAvoN, BewpeiTal TS OAO TO eEATUICINO vEQO €£xel e€avTANBel atmd Tnv

e€aTpiCovoa oTpwon (oTNV £vapén TV LTTOAOYICUWY), SNAASA De,i1 = TEW.

Bpoxomreon Kai amoppon

H nuepnoia Ppoxomrwon, Pi, He LYWoS pIKEOTEPOo amd tepimov 0,2ETe eatpideTal
€EOANOKANPOL KAl AyVONONKE OTOLG LTTOAOYICHOVSG TOL Ke KAl TOL LEATIKOL I00OLLYIOL
(Allen et al., 1998). H TToooTNTA TNG RPOXNG TTOL XAVETAl ATTO ATToPPEON £€apTATAl ATTO
TNV &vtaon NG PPOXNG, TNV KAIoN TOL aypou, TOV TOTTO TOL £5APOLG KAl TIC LEPALAIKEG
TOL 1610TNTEC, TNV TTEQIEXOUMEVN TIPIV TNV PPOoXN LYpaocia KaBwg kal amd TNV
edapokaloywn. Mevikwg, N RO pmmopei va BewpnBei undév ) ummopei va AneBei vTTown wg
TTOOO0OTO TNG Pi. ALTO gival akpIREG €18ikOTEPA YIa TO LEATIKO IGOJVYIO TOU ETTIPAVEIAKOL
£6A@OLG, ATTO TN OTIYUN TTOL OXESOV OAEG Ol PPOXOTITWOEIC TTOL EXOLV EVTACEIG ) LYWN
OPKETA HEYAAA YIO VA TIPOKAAECOLY ATTOPPEON, AVATIANPWVOLY TNV TIEPIEXOUEVN
LYPACIA OTO ETMMPAVEIAKO OTPWHA €wg TNV LdaToikavotTnTa. Na avTd, N amoppPon

ummopei va ayvon®ei (Allen et al., 1998).

ApSevon

FevIKA eKPPAZETAl WG TO PECO SINBOLUEVO LYWOC APSEELONG KATAVEUNUEVO O OAOKANPO
TovV aypo. MNa avtd, xenolpoTolEiTal o Aoyog li/fw yia va mepiypdwel TNy TocoTNTA
VEQOUL OTO TUAMA TOL £6APOLGS TTOL LypaiveTal (EikOva 4:9).

H peBoboloyia mou TapartiBetal amd 10 FAO-56 &ev TTpAYHATELETAl TNV
TTEQITITON TNG PEBOSOL ApdevoNG Pe LTTOYEIQ OTAYOVA. ITNV TTAPOLOA £PELVA, KATA
NV €pAPHOYr TOL LEATIKOL I00JLYIOL OTO ETTIPAVEIAKO OTPWUA, OTNV TTEPITITWON TNG
YIA, 0 ANOYOG li/fw BecdpnOnke HNdEV APOL TO vEPO ATTO TNV LTTOYEIA — TOTTOOETNHEVN O€
BAaBog 45 cm — TNyN Sev SIEPpeEXE TO eTMIPAVEIAKO OTPWHA. H Becdpnon avTr, PacicBbnke
KATA TOV OXeSIAOUO OTA ATTOTEAECHATA SNUOCIELUEVWY EQELVNTIKGWV £pyaciwy (Phene,
1995b, Camp, 1998, Ayars et al., 1999) kai emPePAIONKE KATA TNV €PAPUOYN, HE TN
ANWN LETPACEWY LYPACIAG KAl TNV OTITIKA TTAPATAPNON OTA Ap&eLOPEVA HE YA TepdxXIa

TOUL TTEIPAMUATIKOL AYPOL.
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E§arwon

H e€aTion KATw ammd TNV QLTOKOWPN BewpPEiTal TS TTEPINAUPAVETAl OTOV Keb KAl YIA
avto bev TTOCOTIKOTIOIEITAI EEXWPIOTA. H LTTOAOYIOUEVN €EATUION AVAPEQETAI OTO
eKTIOEPEVO, SIAPPEXOUEVO £6aPOG. H e€aTIoN Ei SiSeTal atrd TO YIVOUEVO Ke ETo. O AOYOG

Ei/few TTEQIYPAMEI TNV €EATION OTO THAKA TOL £6APOLC TTOL EKTIOETAI KAI LYPAIVETAL.

Aiamrvon
EKTOGC amd  emmoAaIOpIleG  KAAAIEQYElEG (SNAadry OTToL TO  HEYIOTO PABOG TOUL
PI{OOTPWHUATOGS gival < 0,5 - 0,6 m), n TooodTNTa TNG Siamrvong amo TNV e€aTpi(ovoa
eSAPIK OTPGWON gival WIKEN KAl uttopei va ayvonBei (SnA. Tew = 0).

MNa YOQUMIKEG KOANIEQYEIEG, TO TTEQICCOTEPO ATTO TO VEOO TTOL TTPOCAAURAVOULY Ol
pIiCeC TTPOEPXETAl ATTO TO £6APOC TTOL KAALTITETAI ATTO TO PLAA®UA. ETCI, TO Tew @G

TUAUA TOL few HTTOPEI VO BedpnBei undév oe avtrhy TNV TTepiTTon (Allen et al., 1998).

BaBeia 8inénon
Metd amd kavn PBpoxn f apdevon, N TeplEXOUEVN €5APIK) LYPATIA COTO ETTIPAVEIAKO
£6aQog (OTpWUA Ze) UTTOPE va LTTEPPE TNV L&AToIKAVOTNTA. Mapd TALTA, Ce ALTA TN
Sladikaoia BewpeiTal TG N TIEPIEXOUEVN £6APIKA LYPACia PpiokeTal oTNV Brc OXeSOV
QUEC WG HETA ATTO Wia Ppoxn N apdevon, 101 woTe N e€AVIANCN Dei oTnV Eicwon 4:14
va gival undév.

Meta ammd Ppoxn N dpdevon, n oTpdyyion (SNBnon) Tou vepoL amd TO
EMPAVEIAKO OTPWHA LTTOAOYIeTal WG (Allen et al., 1998):

DP,, = (P —ROi)+f|—‘—D

W

20 [4:14]

e, il

‘Oco n TeplexOUeVn vypacia oTnv  efaTtyilovoa OTPwOoN €ivalr KAT® amod TNV
vdaroikavoTnta (5NA. De,i > 0), TO £6a®oc dev oTpayyilel Kal N DPei = 0.

YTnv Eixkdva 4.10, Tapouoiadetal A TOTTIKA HETAROAN TOL PULTIKOD CLVTEAEOTN
OTw¢ vToAoyiletal ot nuepnola PAcn ¢ ovviotatalr amd Tov PACIKO  QULTIKO
ouvTeAeoT| (Keb) Kal Tov ocLVTEAEOTN €€ATUIONG (Ke) TTOL LTTOAOYICBNKE HECW TOUL

L&ATIKOL I00ZLYIOL N SIAKLUAVON TOL OTTOIOL OPEIAeTAl OTNV SIAREOXN TOL £€6APOULG.
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Eikova 4.10: Enidpaon Tng S1aBpoxnc Tou dAPOUG OTOV (PUTIKO CUVTEAEDTHN.

Bpara vroAoyiopob TnG ETc

O ULTTOAOYIOHOG £yIVE HE TN XPNON NAEKTOOVIKOL LTTOAOYIOTH, XPNOIUOTTOIVTAG

LOTTOAOYIOTIKG  @UVANa  (MSExcel). H &iadikacia LTTOAOYICHOL  TTEQIAAUPAVEl  TOV

TTPOCSIOPICUO TV AKOAOLOWY TTAPAUETOWV:

a. E§arpucodianvon avagopdg, ETo:

MpocdlopIcpds TNG ETo: N Siadikacia mapovoialetal oto MNapdptnua A.

B. Itradia avamrtuéng:

MNpooélopicBnke N TOTTIKA SI0PBWHEVN SIAPKEIQ TV TECCAUP®Y OTASIV avATITLENC:

e Sidpkeia apxikoL otadiouv: Lini, (NHEPES),

o SiGpkeia otadiov avaTTLENG: Ldev, (NHEPES),

e SIGpKeIa HEOOL OTASIOL: Lmid, (NUEPES),

e S1Apkela TEAIKOO oTadiou: Liate, (NHEPEQ).

Y. BaoIkog puLTIKOG GLVTEAECTNG, Kcb:

YTToAOyioOnKe © PACIKOG PLTIKOG CLVTEAECTNG YIA KABE NUEPT TNG PACCTIKAG TTEQIOSOUL:

e EMAEXONKAV TIUEG TOL PBACIKOV PULTIKOVL CLVTEAEDTH YIa TO APXIKO (Keb ini) YIO TO HECO
(Keb mid) Kall 1A TO TEAIKO 0TASIO (Keb end) aT1O TO FAO 56,

e S10pBWONKAV OI TIUEG Keb mid KAl Keb end VIO TOTTIKEG KAIMATIKEG CLVONKES (EE. 4:5),

e LTTOAOYICONKAV Ol NUEPNTIES TIHES TOL Keb.
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8. IuvreheoTng e€arpiong, Ke:

YoAoyiocOnke n PEYIOTN TIUA ToL K¢, SNAAdN TO Avw Oplo Ke max (E€iccoon 4:9), kai

TPOCSIoPICONKE YIa KABE NUEPA TNS PAACTIKAG TTEPIOSOUL:

e TO TUNMC TNG €6APIKNG £TIPAVEIAC TTOL KAAVOTITETAI ATTO PAdOTNON, fe (E€icwon 4:11),

e TO THAMG TNG €6APIKAG EM@PAVEIQG ATTO TO OTIOI0 eugavideTal N TEPICCOTEPN
e€atpion, few (E§icwon 4:10),

e TO ABPOICTIKO EAAEIUPA aTtd TNV e€aTuiovoa esagikr oTpwon (De), HECW TOL
NUEPNTIOL LEATIKOL I00LLYIOL TOL ETIPAVEIAKOL eddpoug (E€icwon 4:12),

e O AVTIOTOIXOG OLVTEAEOTNG HeiwoNng TNS e€aTuiong, Kr (ESiocwaon 4:7), kai

e O OLVTEAEOTNG e€ATUIONG ATTO TO £6APOG, Ke (EEicdON 4:6).

m

. E§arpuooSiamnvon tng kaAAiépyeiag, ETc:
YToAoyioOnke n ETe = (Keb + Ke) ETo (E€icon 4:4).
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4.5. YNOAOTIZMOL THX MPATMATIKHX EEATMIZOAIATNNOHL (ETacT)

4.5.1. ETc YNO IYNOHKEX YAATIKHX KATAMONHIHX

‘Otav 70 £6a@OG €ival LYPO, TO VEPO &xel LWNAN SLVAWMIKNA EVEQYEIQ, €ival OXETIKWG
eEAeLOEPO va kivnBei kal TTpooAauPaveral eDKOAA atro TIC PIlEG TV QULTWV. e EnNPd
e5APn, To vePO £XEl XAUNAN SLVAUIKN EVEQYEIT KAl cuyKeaTeTal SuvaTtd aTd TO £5APOG
Kal eival AlyOTEPO €LKOAO va TPOoANPBel amd TNV kaAAiEpyeia. ‘Otav N SLVAIKN
EVEQYEIQ TOL E6APIKOL VEPOL TTECEI KATGW ATTO MIA TTOOKABOPICHEVN TIMA, N KAANIEQYEIQ
Bewpseital TS LTTOKETAl o LOATIKA Katarmovnon. O1 emMMTWOoES TNG LSATIKAG
KATaTTOVNONG TTEPIYPAPOVTAl TTOAATTAACIAZOVTAG TOV RPACIKO PUTIKO CLVTEAECTN WE
TOV OLVTEAEOTH) LEATIKAG KATATTOVNONG, Ks, (Water stress coefficient), (Allen et al., 1998,
Allen, 2000):

ETc acr = (KoKep + K JET, [4:15]

MNa CLVONKES TTEPIOPICUEVNG £6APIKAC LYPACIAG, 0 Ks < 1. ‘Otav dev LTTAPYXE LOATIKA
katamovnon, o Ks = 1.

O Ks mmeplypdgel TNV emiépaocn Tng LSATIKNG KATATTOvVNoNg otnv dlamvon TNg
KaAEpyelag. ‘Otav XoNOIMOTIOEITAl O ATTAOC PULTIKOG CULVTEAECTAG, N EMMdpacn TNG
L&ATIKNG KaTaTrovnong TepIAappaveral otov Ke @G (Ks Kep). ETTElS) © OLVTEAEOTAG
LOATIKAG KaTaTmOvVNoNG €mdpd povov otnv diamvor, Tapd otnv eEATHIon amd TO
£6A@OGg, N EPAPHOYN TOL XPNOIUOTTIOIVTAG TNV Eficwon 4:15 cival yevIKWS O £yKvpn

atro TNV £PAPHPOYN HE TN XPNON ToL ATTAOL PLTIKOL cLvTeAeoTn (Allen et al., 1998).

4.5.2. LYNTEAEITHI YAATIKHE KATANONHIHE (Ks)

Ol emMTOoEC TNG LSATIKAC KATATTOVNONG OTNV ET TNG KAAANIEQYEIAC TTEQIYPAPOVTAI
HEIVOVTAG TNV TIUN TOL PULTIKOL CLVTEAEOTNA. ALTO EMITLYXAVETAI TTOAATTAQCIA{OVTAC
TOV PULTIKO CLVTEAETTH HE TOV CLVTEAEDTH) LEATIKNG KaTammovnong (Ks), (E§icwon 4:15).

H mrepiexdpevn vypacia oto pIlOCTOWUA UTTOPEN €TMONG VA eKPOACTE HE TO
EMeppa vypaoiag oe avto (Dr), SnA. TNV €€AvVTANCN ToL 6APIKOL vEPOL He PAon TNV
vdaTtoikavoTtnTa. ITnv vdatoikavoTnta n e€AviAnon cival undév (Dr = 0). ‘Otav xavetal
e6aQIKO vePO amod  eCaTicodiamvor, N e€AviAnon  avfaveral Kal  TTPOKAAEITAI
katarrovnon otav n Dr yiveral ion pe TNV w@éAipn vypacia RAW (readily available
water). AQpoU n e€aviiAnon oto pIldoTPWHA LTTEPPRE TNV RAW (N TTEQIEXOMEVN LYPATIA

TIEPTEN KATW ATTO TO KATW OPIO TNC WPENIING, B), N eEAVTANCN €ival apKeTd LWNAN KAl
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meplopilel TNV eEATUICOSIATIVON O WIKOOTEQEG TWV SLVAMIKGDV TIHWV KAl €701 N

e€aTiocodIativor) TNG KAAAIEpyEIag apxidel va HEIVETAl O AvaAoyia pe TNV ToooTNTA

TOL VEQOUL TTOL TTAPAUEVEl 0TO PILOOTPWUA (EikOva 4.11).

Mepiexopevn vypaacia, 6
B¢ 6 Bpwe

0 TAW RAW
‘EAAgipa vypaciag oto pi1{éocTpwa, D,

Eikova 4.11: ZuvteAeoTng udATIKNAG KAaTanovnong, Ks.RAW = Aiabeaiun uypaacia, TAW = Q@EAIun

uypaaia.

‘O1av TO EAAEINPA €6APIKAG LYPATIAG gival IKPOTEQO ATTO TNV RAW 10TE 0 Ks = 1.'OT1aV N

e€avTAnon vtrepPaivel TNV WPEAIUN vypacia (Dr > RAW), o Ks sisetal amo (Allen et al.,

1998):

oTTOoUL:

Ks

Dr
TAW

p

* T TAW-RAW  (1- pJTAW

TAW-D,  TAW-D, 4:16]

adldoTATOC TTAPAYOVTAC HEIONG TNG SIATTVONG TToL e€apTtaTtal ammod TN
Silabeoiun edagikr vypaoia (0 - 1),

TO EAAeIppa (eEAvTANON) e6agikhG bypaaoiag (mm),

n S1aBéoiun daikn vypaoia otn {avn ToL PIlooTEWUATOC (Mm),

O CLVTEAEOTNG WPEAINOTNTAG (0 — 1).

MeTa TOV LTTOAQYICUO TOL Ks, N TTPAYUATIKNA e€aTUIcOSIATIVON ETe act LTTOAOYIZETAI HEC K

NG E€iccwoong 4:15.

H peioon tng e€aticodiamvong oe avaloyia pe Tnv eEAviAnon NS €5APIKNG

LYPACIAC TTOL TTAPAWEVEN OTO PICOCTPWHA TTAPOLOIAZETAI XAPAKTNEIOTIKA OTNV Eikdva
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4.12, 6Tov aiveral n dlagopoTioinon TNG TMPAYUATIKAS e€aTioodiatvong (ETe act) o€

oxéon Ue TNV e€aTicodiatvor TNG KaAAiEpyeiag (ETc).

8
g 7
£ ETc
E s |
L 5| |
=
g 4 I ETC act
: |
o 3
S |
2 2
E i UBATIKF KATATIOWON
w1l |

0 |

1 2 3 4 5 6 7 8 9 10
Huépeg

Eikova 4.12: H gnidpacn Tng udaTikng Katandvnang oTnv €EaTpicodianvor] TnNG KaAAMEPYEIAC.

4.5.3. AIAGEIIMH YTPAZIA (TAW)

H 81a0eciuotnTa TOL £5APIKOL VEQOL AVAPEPETAl OTNV IKAVOTNTA €vOG €6AMOLS VA
oLykpaTtel vepod SIabéoipo oTa PLTA. MeTA aATO KAV PBPOXOTITON ) Apdevon, TO
£Sagog Ba oTpayyioe éwg otov PpBdAcel otnv vbatoikavoTrnTa (field capacity, FC). Av
5ev TTPOOTEDEN VEO, TO TTEQIEXOUEVO VEQLO OTO PICOOTPWHA HEIVETAl WG ATTOTEAECHUA TNG
TEOCANWNG veEPOL atmd TNV KAANEPyeld. KaBwg n mpdoAnwn vepoL TTPoodedEl, TO
EvaTTopEivay veQO CLYKPATETAI OTA €6A@IKA TEHAXISIA e HEYAALTEPN SLVAUN, HEIVETAI
N SLVAUIKA TOL EVEPYEIA KAl KABIoTATAl TTEQICCOTELO SVOKOAO YIa TA PULTA VA TO
TPooAAPBoLY. TeAiKA, OAveTal £€va onueio OTTOL N KAANEPYEIA Sev UTTOPEI TTAEOV va
TeocAappavel To evamopeivay vepo. H TpocAnywn vepoL yivetar pndév otav goaveral
TO onueio papavong (wilting point, WP).

KaBwg 1O TEPIEXOUEVO VEPO TTIAVGD aTTd TNy vdaTtoikavoTnta &ev pmope va
ouykpaTnBei kal oTpayyilel KAl KABWG TO TIEPIEXOUEVO VEQO KATW ATO TO ONUEIo
pdpavong dev ummopei va mpocAngBei ammd ta puTA, TO CLVOAIKO SIABECIUO VEQPO OTO
PICOOTPWHA cival N SIapopd HETAEL TTEPIEXOUEVOL VEQPOL OTNV LEATOIKAVOTNTA KAl OTO
onueio papavong (Allen et al., 1998, Matmalageipiov, 1999):

TAW =1000(Bc — By )Z, [4:17]
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OTTOVL:
TAW = n &iaBeoiun edagikr bypaacia otn {wvn ToL PILOCTPWHUATOS (Mm),
Brc = nvypaocia otnv vdatoikavoTnTa (M3 m-3),
Bwp = nLYPACIa OTO onueio papavong (M3 m-3),

Zr

TO RABOG TOL evePYOL PILOCTOPWUATOS TNG KAANIEPYEIAS (M).

H SiaBéoiun vypacia (total available water, TAW) 6nAaébn eival n ToocOTNTA TOL VEPOL
TTOL WA KAANIEQYEIQ PTTOPEI VA TTPOCAAREl attd To PICOCTPWUA TNG KAl TO PEYEBOC TOL
e€aptaral amd TOovV TOTTO TOL €6APOLS KAl TO PdABog TOL PICOCTPWHUATOC

(Mamralageipiov, 1999).

QepEAiun vypacia (RAW)
To pEpog TNG diaBEoiung vypaociag (TAW) TToL £va pLTO PTTOPEI va TTPOCAAREl XWEIC va
LTTOOTE KATATTOVNON Eival N ELKOAWDG SIABECIUN ) WPEAIUN LYPACIA:

RAW = p TAW [4:18]

OTTOL:

RAW = n w@éAiun bypaacia (mm),

p 0O OLVTEAEOTNG WPEANOTNTAG (0 - 1).

O OLVTEAEOTAG WPEAILOTNTAC OpPIlel TO HEPOG TNG SIABECIUNG LYPaaciag (TAW) TTou éva
PLTO UTTOPEI va TTPOCAGPREl XWPIG va vTrooTel L&aTIKN kaTtarovnon (Mamalageipiov,

1999).

looqbyio ESagpikob vepoLd

H ekTipnon toL Ks armaitel Tov LTTOAOYICHO evOG NUEPNTIOL LEATIKOL I00lLYIOL YIA TO
PICOO0TPWHA. IXNUaATIKG (EikOva 4.13) 10 pI{OCTPWHUA UTTOPEI VA TTApOoLOIacOE WG éva
SoxEio HECT OTO OTIOIO TO TTEPIEXOMEVO VEQO WUTTOPEI va KLaiveTal. H ékppaon Tou
TIEPIEXOHUEVOL VEPOL WG EAAEIUUA LYPACIAC oTo PICOCTPWHA cival XPNolun. Kaver tnv
TPOCOECN N TNV APAIPECN TWV ATTWAEIDV 1 KEPOWV ATTAOLOTEPA KABWS O SIAPOPES
TTAPAUETPOI TOL 100JLYIOL TOL £5APIKOL VEPOL CLVABWS ekPpEalovTtal pE OPOLG
TTAXOLS VEPOL. H PpoxoTTwon, N Apdevon Kal N TPIXOEISAS avOWWON TOL LTTOYEIOL
VEQOL TTPOC TO PILOCTPWHA TTPOCOETOLY VEPO CE ALTO KAl HEIVOLY TO EAAEIUpa. H
e€ATHION aTTO TO €5aPOG, N SlIATvon TWV LTV KAl Ol ATTWAEES AOYw Pabedg
SINBNoNG ATTOPAKELVOLY VEQO ATTO TO PICOCTPWHA KAl ALEAVOLY TO EAAEILUA.

To NuepNoIo LEATIKO I00LLYIO, EKPPATHEVO Ot OPOLGS EANEIUPATOC Eival:
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D, =D, , - (P-RO), -I, - CR; +ET,, + DP, [4:19]
oTToUL:
Dri = TO EAAEIMUA OTO PICOCTPWHA KATA TO TEAOG TNG NHEPAG i (Mm),
Dri1 = TO TIEQIEXOMEVO VEPO OTO PICOCTPWHA KATA TO TEAOG TNG TTOONYOULHEVNG
NUEPAG i-1 (mm),
Pi = nPRpoxomtwon TNV nuéPA i (mm),
ROi = n amoppon amo TNV e8APIKN MPAVEIA TNV NPEPA | (Mm),
li = TO KABAPO LYOG Apdevong oL dINBeiTal oTo £6APOC TNV NUEPA | (Mm),
CRi = n 1pIxoelbNc avbwwon atrd TNV LTTOYEIA OTABUN TNV NUEEA | (Mm),
ETc,i = n e€atpuocodiamvor) TnG KAANEQYEIAS TNV NuEPa i (mm),
DP; = n amwAeia vepoL ammo 1o PIlOOTPWHA AOYW PaBeidg SiINBnong TNV NUEPA i
(mm).
Apbdevon
E€artucoSiamnvon Beoxn
Amroppon
KOPEOUOG - .
// - eEAVTANON
véaToikavoTnTa 1-- ? ______ 1___
,/ RAW
eEAAXIOTN errnpsrréue\{n // v TAW
Lypacia
LTTAPXOLOA LYPATIa
onuEio papavong y

Tpixoeidng BaBeid 8inGnon

avoywon

Eikova 4.13: YdaTikd 100{Uyio aTo pilooTpwd.
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‘Opia 1ov Dy, i

ITnv Eikdva 4.13 @aiveral O vepd ummopel va amobnkeuTel oTo PILOCTPWUA £€WG TNV
LéaToIKAVOTNTA. MOAOVOTI HETA ATTO PPOXA N APSELON TO TIEPIEXOUEVO VEQO UTTOQEI
TPOCWPEIVA va LTTEPPAiVEl TNV LEATOIKAVOTNTA, N CLVOAIKH TTOCOTNTA TOL VEPOL TTAVR
amro TNV LEATOIKAVOTNTA BEWPEITAI TTWG XAVETAI TNV i81a NUEPA AOYW Pabeidg SiInBnong.
OewPWVTAg OTI To PIlOCTPWHA PpickeTal oTnv L&ATOIKAVOTNTA HETA aATTO PPoxN N
Aap&evon, N eAAXIOTN TIUN Yia TNV eEAvTANCN Dy, i eival pndév. Qg amoTtéAeopa TNG Pabelidc
8INBNoNG kal TNG eEATUICOSIATIVONG, TO TTEPIEXOUEVO VEQO OTO PICOCTPWUA Ba HeIwOEI
BaBuNdoOV kal To EAAeIupa Ba avénBei. TNV ammovoia KATIOIOL YeyovoToS LYPAVOoNG, TO
TTEQIEXOUEVO VEQO OTABEPA Ba pBATEl OTNV EAAXIOTN TIA TOL Bwp. X€ ALTO TO ONEio dev
EXEl peivel KaBOAoOL vePO yia e€aTicodiaTvor oTo PICOOTEWUA, O Ks yiveTal undév kal To
EAEILUT Exel @OAOEl TNV HEYIOTN TIUA TOL (TAW). Ta Opla Tou Dy, i eival Katd cLVETEIT:

0<D,, <TAW [4:20]

ri =

Apxikn e€avriAnon
Na va &ekivhoel 1o L&aTikO 1I00JVYIO YIA TO PILOCTPWHA, EKTIMATAI N APXIKA eEAvTAnon D,
1. H apxikn e€GvTANCON UImTopEi va TTPOoKLWEl ATTO PETPNON TOL TTEPIEXOUEVOL £6APIKOV
vEPOUL aTTO:

D, .4 =1000(8;c -6, ., )Z, [4:21]
OTTOVL:

61 = TO HECO TTEPIEXOUEVO £5APIKO VEQO OTO evEPYO PICOCTPWHA.

MeTa amo wia ikavr Bpoxn N apdevon, urmopei va BewpnBei 6T To PILOCTPWUA PPICKETAI

oTnv vdaroikavotTnTa, dnAaédn Dy, i1 = 0.

Bpoxomreon, amoppon Kai dpdsvon

Huepnoleg PPOXOTITOEIC e TTOCOTNTEG UIKOOTEPESG aATTO TrepiTTou 0,2ETo, e€atpiovral
£EONOKANPOL KAl UTTOPOLYV va ayvonBoLv KATA TOLG LTTOAOYICHOL TOL LSATIKOV
icouyiov. To | eival IcoSOVAPO HE TO PECO SINBOLUEVO LYOC APSELONG KATAVEUNUEVO

o€ OAOKANPN TNV empaveia Tov aypoL (Allen et al., 1998).

Tpixo&i6ng avoywon
H moocotnTa TOL VEPOL TIOL METAPEPETAl TTPOC TA EMAVR HECW TNG TPIXOEISOLS

avbywwong (capillary rise, CR) amd tnv LTTOYEIA OTAOUN e€QpTATAl ATTO TOV TOTTO TOL
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e6a@ouLg, To PABOG TNG LTTOYEIAG OTABUNG KAl TNV LYPACia Tov PILOCTPWHATOG. H CR
BewpnONnKe pNd&v aPoL Sev AVIXVELTNKE LTTOYEIA OTABUN O¢ PABOC £WC Kal 2 m o€ VO

PPEATIA TTAPATAPNONG TTOL SIAVOIXTNKAY OTOV TTEIPAUATIKO ayPo YIA TO OKOTTO AuTo.

E§arpucosiamvon

‘O1av TO EAAEIUPA TOL €6APIKOL VEQOUL Eival HIKPOTEQO aTTO To RAW, TO0Te Ks = 1 Kal n
e€atiocodiarvor) TNG KaANEpyelag IoovTal ETe = Ke ETo. ATTO TN OTIYMA TTOL N Dry
otrepPaivel TO RAW, n e€QTICOSIATTVON TNG KAANIEQYEIAG PEICVETAI KAl N ETe LTTOAOYIZETA

amo Tnv E€icwon 4:15.

BaBeia 8inénon
Metd amo ppoxn N apdevon, n TepIEXOUEVN £6APIKr LYpPaoia oTo PIlOCTPWHA UITOEI
va uTtePPRel TNV L&ATOIKAVOTNTA. Xe ALTAV TNV SIASIKACIA BewEEITAl TIWG N TTEPIEXOUEVN
£5aIKr Lypacia PpickeTal oTNY Brc TNV ISIA NUEPA e TNV Apdevon (N PPoxN), £TO1 WOTE
n e€aviAnon Dr oTnv Eficwon 4:22 yivetal pndév. MNa avtd, HeTa amod IKavr Bpoxn N
apdevon:

DP, = (P, ~RO,)+I, —ET,, -D,;;, >0 [4:22]
‘O00 n TEPIEXOUEVN LYPATIA OTO PICOCTPWHA Eival KATW Ao TNV LdaToikavoTNTa (SnNA.
Dr > 0), To ¢dagog bev oTpayyilel kai n DP; = 0.

O 0poc DPi o1ic ESlomoeig 4:19 kal 4:22 Sev TIRETTEl VA CLYXEETAI UE TOV OPO DPe, i
TTOL XPNnolpoTolEiTal oTIC E§lowoselg 4:12 kal 4:14 yia tTnv e€aTtpilovoa otpwaon. Kai ol

500 OpoI LTTOAOYIOVTAI TALTOXPOVWCS, AAAA cival aveEApTNTO! PETAEL TOLC.

4.5.4. TIPOTPAMMATIEIMOX TQN APAEYIEQN

Apbevon atrarreital 6tav N PPOXOTITWON &€&V ETTAPKEN VA KAAOWEI TO VEQO TTOL XAVETA
ano e€atpicodiarvor). O TTPWTELWY OTOXOG TNG APSELONG Eival VA EQAPUOTEl VEQO
KATA TNV 0WOoTA TTEPIod0o Kal oTny 0pBr) TocoTnTa. YmoAoyiloviag 1o v&aTikd 1I60lLYIO
TOL PICOOTPWHATOG Ot Nuepnola Pdaon (E€icwon 4:19), vmmoAoyiobnkav O XPOVOG
EPAPUOYNC Kal N §6on TV apdedoewy. A TNV ATTOPLYT ATTWAELIWY AOYW PaABEIAg
8INBNONG TTOL UTTOPEI VA TTPOKAAECOLV EKTTALON OPETITIKGV OTOIXEIwV €€ ammd TO
PI{OOTPWHA, N kKaBapn §6on apdsvong ATAV WKEOTEPN 1) ion e TNV eEAVTANON OTO
pilooTpwua (li < Dr)).
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KepdAaro

EEoikovoLInon apdEUTIKOU VEPOU LIE TN XPHON UNOYEIAG
oTaydnv apdeuonc

5.1. EIZATQrH

YKOTTOG TNG Apdevong eival va §00ei oTnv KAANEQYEID CUUTTANPWUATIKO veERO, OTAV
avTd TTOL TIPOEPXETAI ATTO TN PPOXNA, TNV NEN ATTOBNKELUEVN OTO £6APOC LYPATIA KAl
TNV vypaocia 1ou @Bdavel oTo PICOCTPWUA HE TPIXoeS avbywwon amd Pabvtepa
OTPWUATA, &gV €ival ETTAPKEG YIA VA KAADWE TTANOGWG TIG AVAYKEG eEATUICOSIATIVONG TNG
KOANEQYEIQC KaTA Tn Sidpkela TNG PACACTIKAG TTEPIOSoL. To vepd auTo e€ac@alilel Tnv
KQVOVIKI avamTouén kal amdodoon TNG KAANEPYEIAG. AANG atrd TO vePO TTOL POAvVEl OTOV
aypo, dev urmopei OAo va amoBnkevTei 010 £6apog otn {wvn ToL PIOCTPWHATOC, SIOTI
Eva HEOOC TOL UTTOPEI VA ATTOPEELOEI ETTIPAVEIAKA, va 8InONnBei Pabeid kal va eEaTioBei

To OYPOC ALTWV TWV ATTWAEIRV Eival AUECA CLVEESEUEVO HE TN OWOTH £PAPUOYN
NG Apdevong, n oTToia TTPOLTTOBETEI TOV AKPIPI LTTOAOYICUO TNG APSELTIKAG SO0NG, TOV
TTPOCSIOPICUO TOL XPOVOL EPAPHOYNG TWV APSELOEWY TTOL KaBopileTal aTmd TNV
Slakbpavon NG e€ATUICOSIATIVONG Kal TNG PPOXNS KATa TNV Sidpkela TNG PAACTIKAG
TEPIOSOL, TOV TIPOCSIOPIoOUO TNG SIAPKEIAC TNS dpdevong Kal TNV £PpAPHolOMEVN
péBodo. Na va emreLxBel e€olkovopunon dPSELTIKOL VEPOL ATIAITEITAl O aKPIPAG
TTEOCSIOPIOHOC TWV AVAYKWV Ot VEPO APSELONG TWV KAANEQYEIV KAl N XENoN
HEBOSWV EPAPUOYNCS TOL VEQOL TTOL VA EAAXICTOTIOIOVY TIC ATTAEIES.

ITO KePAAalo auTO, TapovoidlovTal  Ta  KAIMATIKG  Sdedopéva  Kkal N
e€aATUICOSIATIVOr avapopdg OTTWS LITOAOYICONKE RACE ALTWY, O TIHEC TV PLTIKGWV
OLVTEAEOTQV KAl N €€QTICOSIATIVON TNG KAANIEQYEIAG TTOL TTPOEKLYE ATTO TN XPENON
auTV Kal ol apPdeboec OTTWSG £PAPUOCONKAY KATOTIV TOL TTPOYPAUMATIOUOL
APSELONG TTOL EKTEAECONKE.

BAoel TV TPONYOLUEV®Y, LTTOAOYICBNKE Kal TTAPoLCIAleTal N eE0IKOVOUNCN
VEQOUL TTOL ETITELXONKE PE TN XPNON TNG LTTOYEIAG EVAVTI TNG ETTIPAVEIAKNG OTAYSNV

dpbdevong.
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5.2. EEATMIZOAIATNNOH ZAXPOTEYTAQN
5.2.1. KAIMATIKA AEAOMENA KAI EEATMIZOAIANINOH ANA®OPAX

O1 HOVOI TTAPAYOVTEG TTOL £TTNPEACOLY TNV ETo €ival O KAIMATIKOI. LOVETTWG, N ETo €ival pia
KAILQTIKA)  TTAOPAUETOOG KAl LTTOAOYICeTal ATTO TA  UETEWPOAOYIKG  SeS0UEVA TTOL
OLAANEXONCAV ATTO TOV UETEWEOAOYIKO OTaOUO. H ETo QVTITTIOOOWTIELEl TNV EVEQYEIQ
eEATUIONG TNC ATHOOPAIPAC O IO OLYKEKPIUEVN TOTTOOECIA KAl XOOVIKA TIERIOdo KAl
Sev Aappavel LTTOWN TA XAEAKTNPEIOTIKA TNG KAANIEQYEIAS Kal TIC e5A@IKES 1610TNTEG. H
pébodoc FAO Penman-Monteith xpnoigotmon®nke oe aovt 1t Siatpipr) yia Tov
OTTOAOYICUO TNG ETo XPNOIMOTIOIVTAG TA KAIMATIKA &eS0pEVA KATA TN SIAPKEIQ TV
KOANEQYNTIKGYV TTEQIOSWV TV €TV 2003-05.

ATIO TA 6€50UEVA TTOL AVAKTABNKAY ATTO TOV HETEWPOAOYIKO OTABUO, N OXETIKN
LYPACIA TOL AEEA KLPAVONKE o€ LYNAOTEPA eTTiTTESa KATA TO £€70G 2003 Ot OXEON HE TA
OTTOAOITTA VO £TN. H pEoN TIUA TNG EAAXIOTNG OXETIKAG LYPACIAG KATA TO péco oTddIo,
EpBaoe 10 47,08 KATA TO 2003 £ved TO 2004 kail 2005 ATav 26,23 kal 30,47% AVTIOTOIXWG.
H Siakbpavon TNG HEoNg KEYIOTNG KAl HECNG EAAXIOTNG OXETIKAG LYPACIAG AEPA YIa TA
Toia £Tn SibeTal otV Eikdva 5.1.

H B¢ppokpaocia (Eikova 5.2) kopdvOnke ota idia etmireda katd TN SIAPKEIA KAl TRV
TPIV €TV. H péyioTn TIUA TToL KaTaypdagnke ATav 40,4, 37,4 kal 39,1 °oC o¢ kGOe
KAANIEQYNTIKA  TTEPIOSO  avTIoToiXWG. KaTtd Ttnv  kKaAANigpynTikh) Tepiodo  Tou 2003
KataypAapnoav 15 NUEPEC ME MEYIOTEG TIMEG HEYAALTEpPeG atmd 35 ©°C, 1O 2004
Kataypdapnoay 15 nuépes kal 10 nuépes 1o 2005.

H nAlakr) akTivoBoAia OIS HETPNBNKE ATTO TOV AIoONTHPA TOL HETEDWPOAOYIKOV
oTaBuoL kal TTapovolaletal otny Eikdva 5.3, dev SiEpepe WS TTPOC TNV HECN TIUN TNG
KATA TN SIAPKEIQ TWV TPIWV KAAIEQYNTIKGOV TTEQIOSWY Kal Kbpavenke ota 20,6, 20,2 kal
19,2 MJ day-! m2, yia K&6¢ £TOG avTIOTOIXWC.

Ol KATAYEYPAUPEVEG HECEC NUEPNOIES TIMEG TNG TAXLTNTAG TOL AVEUOL SiSovTal
otnv Ekova 5.4. To £€roc 2003 KATAYPAPNKE HEYIOTN NUEPNOIa TR 2,93, To 2004
KaTaypAgpnke TiuA 3,20 kal To 2005 kataypdgnke TiRA 3,49 m s1. O péoeg TIHEC KATA TN
SIAPKEIA TOL HECOL OTASIOL TWV TPIWV KAAIEPYNTIKWVY TTEPIOSWY ATav 1,37, 1,27 kai 1,20
m s'1 QVTIOTOIXWG.

Ol BPOXOTITOEIG TV TPIWV €TV TTEIPAUATIONOL didovTal oTnyv Eikdva 5.5. Katd

TNV KAANEQYNTIKN TTEPIOSO TOL £TOLG 2003 KATAYPAPNCAV 23 NUERES PPOXOTITONG, TO
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2004 ol NUEPES PPOXOTITGONG ATAV 24 Kal To 2005 ATav 17. To CLVOAIKO LYWOG PEPOXNG
ATav avtioToixa, 101,3, 125,3 kar 128,7 mm.

Eved wC OLVOAIKO LYOGS N PPOoXOTITWoN dev SiEPePE ISIAIMEPWS KATA TA TRIA £TN,
EVTOUTOIC SIAPOPOTIOINONKE ONUAVTIKA Ot Oxéon He Ta oOTAdla avamtuéng NG
KAAAEQYEIQC. ‘ETOl, KATA TO TTPWTO OTASIO AvATITLENG, N PPoxoOTTWoN épBaoce Ta 23,3
mm 10 2003, ATav LTTEPESIMAGCIA To 2004 EBAvovTag Ta 62,1 mm Kal ATAV AUEANTED TO
2005 agobL Ayyi&e HOAIC Ta 2,3 mm. ‘EvTovn 8IagopoTToincn TTAPATNEEITAI KAl OTO LYWOCS
BPoXNG KATA TO HECO OTASIO, OTTOL £pOace Ta 45,5 kal Ta 42,5 mm 10 2003 Kal To 2005
AVTIOTOIXWG, VM ATAV TO HICO TTERITTOL TO 2004 pOAvovTAag Ta 19,6 mm.

‘Evtovn Siapopotroinon mapovoidlel To LYOC TNG PPOXAC Ot OXEON HE TNV
TEPIOS0 EPAPUOYNC TWV APSELCEWY HETAXEIPIONS KAl KLPIWG TPV atrd avthyv. 'ETol,
HEXPI TNV Evapén TV apdedoEewy e OTAyOvd, TO LYWOGS TWV PPOXOTITWCEWY £PpOacE Ta
34,4 mm 10 2003, Ta 67,9 mMm 1O 2004 KaI Ta 42,9 mm 10 2005. QG ATTOTEAECHUA TWV
Bpoxwv Kata Tnv Tepiodo autr), katd To 2004 Sev TTPAyUATOTIOINONKE APS&ELON
PLTEPWUATOC.

ATIO TNV &vapén TG oTaydnv dpdsvong Héxpl kal TNV AREN Tv apdebotwy, N
oLvveIoPOoPA TNG PPOXOTITWONG NTAV OXETIKA WIKEN Kal épBace Ta 48,7 mm 1o 2003, TQ
42,8 mm T10 2004 kai Ta 33,4 mm TO £T0C 2005. TO YeYOVOG TWV HEIWUEVV
BOOXOTITOEWYV CLVTEAE OTNV IO EeKABAPN afloAdynon Twv PeBOSWY ApdevoNg TTOL
XPNOIHOTTOINONKAY & OXEoN HE TA TTAPAYWYIKA XAPAKTNEIOTIKA TNG KAANEQYEIAC TRV
{aoxapOoTeOTAWY, MIAC KAl Ol AvayKaieG via TNV KAAEpyea TToocoTNTEG  VEPOL
XopNynOnkav Kupiwg HEow NG dpdevong.

H Eikova 5.6 Tapouaoialel TIG NUEPNOIES TIMES TNG e€QTICOSIATTVONG avagpopdg,
OTIC LTTOAOYICOBNKAV HE TN XENOILOTTOINCN TNG HEBOSoL Penman-Monteith katd FAO.
H ocuvoAikn e€aTtpicodiamvor ava@opdc yia TNV SIAPKEIA TNG KAANEQYNTIKAG TTERIOSOU,

avnABe ota 750,4, 731,2 kai 750,3 mm, yia KAOe £ETOC AVTIOTOIXWG.
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Eikova 5.1: TIYEG OXETIKNG Uypaaoiac agpa KaTd TIC TPEIC KAANEPYNTIKEC NEPIODOUC,.
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Eikova 5.2: Tipég Beppokpaaiac agpa katd TiG TPEIG KAANIEPYNTIKEG NEPIODOUG,.
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Eikova 5.3: Tipéc nAiaknc akTivoBoAiag katd TIC TPEIC KAAIEPYNTIKEG NEPIODOUG.
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Eikova 5.4: Tipéc TaxUTNTAC aveUoU KATa TIG TPEIG KAANEPYNTIKEG NEPIODOUC.
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Eikova 5.5: TiuéEC BpoxonTwong KaTa TIG TPEIG KAANIEPYNTIKEG NEPIGDOUC.
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Eikova 5.6: TIpéG EaTicodIanvong avagopag KaTtd TIC TPEIC KAANEPYNTIKEC NePIODOUC,.
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5.2.2. OYTIKOI IYNTEAEXITEX KAI EEATMIZOAIANNOH THX KAAAIEPTEIAX

‘Onwg avapepdbnke o1o KepAAaIo 4, 0 QULTIKOG CLVTEAEOTNG XPNOIUOTTOlEITAl Hadi pe TNV
e€atiocodiarvor) avagopdg, ETo, yia TOV LTTOAOYIOHO TWV AVAYKDV Ot VEPO TWV
Slapopwv Kaligpyeidy. O avAykeg avTéC ekppdalovTal amd Tnv e€atuicodiamvon
KaAAEQyEIQg, ETe.

OI kOpPIOI TTAPAYOVTEC TTOL ETTNPEEACOLY TNV TIUN TWV PLTIKWY CLVTEAECTWV Eival
TA XAPAKTNEIOTIKA TNG KAANEQYEIQG, N €TTOX OTopdg 1 @LTELONG, O PLOUOG
avantuéng TNG KaAAiEpyelag, n Sidpkeia TNG PAACTIKNG TTEPIOSOL, oI £6APIKES KAl
KAILATIKEG OLVONKEG. H nuepopnvia ommopdc 1 @LTELONG eMMNEEAEl TO PNKOSG TNG
BAQCTIKAC TTEPIOSOL, TO PLOUO AVATITLENG HEXP! TNV TTAREN KAALWN TOL £6APOLS ATTO
TNV KAAAIEQYEIQ KAl TO XPOVO TTPOG TNV WPINOTNTA.

‘O éxel avaAuBei oto KepdAalo 4, n ETe cival To dBpoicpa Tng SIatmvong ato
Ta @QULTA Kal TNG e€aTIoNG Ao To €6agog. Katd T1a apxika oTtddia avamntuéng, n
e€ATUION ATTO TO £6APOG Eival CNUAVTIKNA KAl EEaETATAl ATTO TNV LYPACIA TNG ETTIPAVEIAG
TOL €6APOLG, N oTToia ermnEeadeTal ATTO TN CLXVOTNTA TWV PPOXWOV I TV APSELCEWY
Katd TNV TERIiodo auTth, emnEedloviag avAiloya TNV TIUA TOL PULTIKOL CLVTEAEOTA. H
e€ATIION, TTANV TV ANV, €MNEEAZETAl KAl ATTO TA XAPAKTNPIOTIKA TNG ETTIPAVEIOKAG
oTpwong Touv edagoug. O1 KAIHATIKEC OLVONKES Kal, 1810iTEPA, N Lypacia NG
ATHOOAIPAC KAl N TAXLTNTA TOL AVEUOUL, €MMNEEACOLY E€TIONG TNV TIUA TOL Ke. Xe
oULYKQION HE TNV OUAAN ETTIPAVEID VOGS XAOOTATINTA, O AVEUOC £TTNEEALEl TO PLOUO TNG
S1aTTVONG TV LWNAOTEPWY KAAANIEQYEIV N OTIOId OMEIAETAl OTNV avaTapaxn TTOL
TTPOKAAEITAl TAVE atd ALTAY, TNV IO AVWHAAN, PLTIKA em@pavea. H emidpaon civail
HEYOADTEON KATW ATTO EEPEC ATUOOPAIPIKEG TLVONKEG.

Ol TTAPAUETPOI EI0AYWYNG OTO TTEOYPAUKA TNV EKTIUNON TNG €EATUICOSIATIVONG
TTEQINAUPAVOLY TIC NUEQPOUNVIEG OTTOPAG, TO UAKOG TV oTadidv avamrtuéng, Toug
BACIKOLG PLTIKOLS CULVTEAEOTEG, TO LWOCG TWV QULTOV KAl TO PABOC TOL eveEPYOL
PICOOTPWUATOC TNG KAANIEQYEIAC.

H avammoén ¢lavicv ATav JIKEr Kal oTtoladnmmoTe PAACTNON KATATIOAEHOVLVTAV
pe okAAIoua. ETol, KATd TOLC LTTOAOYICHOVGS, N KAALYN TOL £6APOLS OPEAOTAV UOVO
o€ ALTNV TNG KAANIEPYEIQGC.

H Sidpkeia Tov oTtadiov avantuéng Twv KAaANEpYEIY TTOooSIopIoTNKE HE PAcn

TNV RIPAIoypaia (Allen et al., 1998) kai TIC TTAPATNENTEIC TTOL £YIVAV KATA TNV SIAPKEIQ

€EENIENC TOLG.
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MNa v évapén Tou §eLTEPOL CTAdIOL TO KPITAEIO NTAV TO TTOCOCTO KAALYWNG TOL
£6APOLE ATTO TO POLAAGHA TNG KAAAIEPYEIAC. ‘OTaAV N KAALWN TOL £5APOLS AVEQXETAI O
TTOo0OTO 10%, Bewpeital OTI N KAAIEQYEID EICEQXETAI OTO OTASIO TNG TAXEIAC AvATITLENG.
Nna tov Tmpoodiopiopd NG évapéng Tou 3o otadiov (TTANPoLS avamnTuéng NG
KOANEQYEIAC) XPNOIUOTIOINONKE €KTOC TWV TIARATNPNCEWY KAl O &€KTNG PULANKAG
empaveiac (LAI. O nuEPES TOL ETOLG KATA TIC OTTOIEG CLHPPAIVOLY O AANAYES TV

oTadicev gpaivovtal otov MNMivaka 5.1.

MINAKAZ 5.1. Huépa Tou £TOUG KATda TV onoia £yIVE 1 onopa Kal naparnpnénke n
aAAayn Tev oTadinv TnG kaAAIEpyeiag ToV {axapoTeUTAWV

‘ETog Jplant Jdev Jmid Jlate Jharv
2003 111 146 191 261 279
2004 110 145 190 260 275
2005 102 137 182 252 273

Jolant: NUEPA OMOPAG, Joev: NUEPA EVAPENG 2° 0TABIOU, Jmia: NUEPA EvapENG 3* 0Tadiou, Jue: NUEPA EvapEng 4° oTadiou,
Jharv: NUEPA OAOKANPWONG TNG WPILAVONG,.

DULTIKOI CLVTEAEOTEG

Or TIHEC TOL PACIKOL PULTIKOL CLVTEAECTN Yia Ta {axaPOTELTAO KAl yia KABe OTASIO
avaTnTuéng TTOL XPENTIUOTTOINONKAY OTOLG LTTOAOYIOHOLS eANPONCAY aTd To FAO-56
(Allen et al., 1998) «kai TapovoialovTal otov livaka 5.2. ITov iSlo TTivaka ¢gaiveral
ETTIONG KAl TO HEYIOTO LYOCS TV KAANEPYEIWY (Hmax) TTOL eTioNg ANPONnke atmmd Tnyv idia
TNYN. ATTO TOLG LTTOAOYICHOVLGS TOL TIPOYPAUUATOG TTPOEKLWAV KAI Of LEYIOTEC TIUEG TGV

(PLTIKWV CLVTEAECTAV Ol OTTOIEG SivovTal aTov isio Mivaka.

MINAKAZ 5.2. ®uTIKOi GUVTEAEOTEC TNG KAAAIEPYEIAG KATA 0TAJI0 avanTuéng nou
XPNOoILoNoINONKav oToug UNOAOYICLIOUG

"ETOG Kcbini Kcbmig Kcbeng Hmax
0,15 1,15 @ 0,50 @

2003 0,15 1,13 0,48 0,5

2004 0,15 1,18 0,53 0,5

2005 0,15 1,17 0,42 0,5

Kcbini: 0 BaoIKOG QUTIKOG GUVTEAEOTNG KATA To apXIKO aTdadlo, Kebyia: 0 BAGIKOG (PUTIKOG GUVTEAEDTNG KATA TO UECO
oTad10, Kchiy: 0 BAcIKOG PUTIKOG GUVTEAECTNG KATA TO TENIKO OTADIO, Himax: TO HEYIOTO UWOG TNG KAAIEPYEIAG.

@ O QuUTIKAG OUVTEAEGTAG 0TO OTABIO 3 €ival 0 apxIKa BewPOUPEVOC MOU TPOMOMOIEITAl avaAOya e TIC ENIKPATOUTEC
KAIPIKEG GUVONKEG oUPPWVA pE TNV EE. 4:24.

@ O QUTIKOG CUVTEAEGTRG OTO TEAOG TOU aTadiou 4 sival 0 apxika BEwPOUPEVOC MOU TPOMOMOIETal avaAoya e TIG
€MIKPATOUOEG KAIPIKEG OUVONKEG OUNPWVa LE TNV EE. 4:24.
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Or Ekoveg 5.7a, P kal y S&eixvouv Tnv SIGKOUAVON TOL QLTIKOL CULVTEAECTH, TOUL
OLVTEAEDTN €EATIONG KAl TOL PACIKOL CLVTEAECTH VIO KABE KAANEQYNTIKO £TOG YyIA TNV
ETTIPAVEITKT KAl TNV DTTOYEIQ EPAPUOY avTIoToIXA. O1 AIXUEC TWV YOPAUHUWY TOL PULTIKOV
OULVTEAEDTN KAl TOL CLVTEAEOTH) €EATUIONG €ival ATTOTEAECHA TV YEYOVOTWY LYPAVONG
TOL £6APOULG €iTe ATTO PPOXOTITWON &iTe ATTO APSELON.

Katd tov ATTpiNio Kal TO HeyaALTEPO HEPOG TOL Mdiov, n Siamvor amd Ta pKEA
PLTA ATAV TTOAD WIKPN Ot Oxeéon e TNV e€aTpicodiarmvor. ALTO eival ATTOTEAECUA TNG
HIKONG QLANKAG EMIPAVEIAC. ATTO TN CTIYUN TTOL N QLTOKAALWN eival TARPNG (TTEPITTOL
60 Nuépeg HeETA TN ommopd) O Keb LTTEPPRaivEl TO 1 AOY®W TNG LYWNAAC SIATTIVONG TTOL
OXETICETAI E TNV HEYAAN ETTIPAVEIQ TTOL OXNMATICEI TIAEOV TO PUAANDUA.

O (61TT0C) PULTIKOC CULVTEAEOTAC KLPAVONKE O¢ SIAPOPETIKA eTTieda ot KAOE
apPS&eLTIKN HEBOSO. ETol, KATA TN SIAPKEIA TOL HEYAADLTEQOL HEPOLS TNG PAACTIKAG
TEQIOSOL, ATTO TO HECO TOL SELTEPOL OTASIOL £WC KAl TO HECO TTEPITTOL TOL TEAIKOUL, N
KQUTTOAN TOL SITTOL CLVTEAEDTH) KLHUAIVETAI LYWNAOTEOA ATTO ALTHYV TOL RACIKOL PULTIKOL
OULVTEAEDTN OTNV EMQPAVEIAK ApdevLong eved TTANCIAdEl TTOAD OTNV TIEQITITON TNG
oTToyelag  apdevong,  SIAPEPOVTAC UOVOV  OTIC  TIEQITITWOEIG  TTOL  ONUEIONKE

BpoxomTwon.
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Eikova 5.7a: O1 QUTIKOI GUVTEAETTEG TNG KAANIEPYEIAC KATA To £TOC 2003 yia TNV ENIPAVEIAKT)
(enavw) kal Tnv unoyeia (katw) oTaydnv apdeuan. (K, = Baoikog QUTIKOC GUVTEAEDTNG, Ke =

JUVTEAEOTNC €EATIIONG, K. = DUTIKOC OUVTEAEDTNC).
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Eikova 5.7B: O1 QUTIKOi OUVTEAEOTEC TNG KAAAIEPYEIQG KATd To £T0G 2004 yia TNV EMIPAVEIAKN
(enavw) kal Tnv unoyeia (katw) oTaydnv apdeuan. (K, = Baoikog QUTIKOC GUVTEAEDTNG, Ke =

JUVTEAEOTNC €EATIIONG, K. = DUTIKOC OUVTEAEDTNC).
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Eikova 5.7y: O1 QUTIKOi CUVTEAEDTEG TNG KAAIEPYEIAC KaTA TO €To¢ 2005 yia TNV ENIPAVEIAKN
(endvw) kal Tnv unoyeia (kaTw) oTaydnv apdeuan. (K, = Baoikog QUTIKOC GUVTEAEDTNG, Ke =

JUVTEAEOTNC €EATIIONG, K. = DUTIKOC OUVTEAEDTNC).
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Mpayuarikn e§arpicodiarmvon TG KaANEpyelag
Itov Mivaka 5.3 100 aKOAOLBEI TTaPOLOIAZOVTAl Ol ULTTOAOYICHEVEG TIUEG TNG
TTEAYMATIKAG €£EQTICOSIATIVONG YIA TNV €MIPAVEIAKA KAl T LTTOYEIA TEMAXIA YIA KAOE
KOANEQYNTIKN) TTEPIodo. H aBpoloTik ETe act KATA TN SIAPKEIA TNG KAANEQYNTIKAC
TeEpIOSoL Sev SiEpepe oNUAVTIKA amid €T0C O¢ ETOC O¢ KABe apbevuTikr péBobdo.
AlQQOPOTTOINBNKE OPWG HMETALL TWV HEBOSwYV, TTAPoLOIAlOVTAC HEIUEVN KATA 9%
TTEQITTOL OTA APSELOUEVA HE YIA TEUAXI.

H peyaAbTepn SlapopoTtroinon eugaviodbnke Kata 1o oTAdlo Taxeiag avamntuéng
(2°) 01OV N ETc act OTNV YIA £pOace TO 78% TrepiTToL TNG e€aTIcOSIaTVONG oTny EXA.
MikpOTePN, AAAG TNUAVTIKY, ATAV N SIAPOPOTIoINCN KATA TO HECO OTASIO (3°) OTTOL N
ETc act OTNV YIA £€pOace TO 94% QULTAC OTNV EXA. ITO QpXIKO Kal TO TEAIKO OTASIO N
TPayHaTIKA e€aTpicodiarvon Twv {axapoTeLTA®Y £pBace oTa idia ermireda kal oTIg SVLO

pHEBOSOLG Gpdevong.

MINAKAZ 5.3. Tipég npayLaTikng €§aTicodianvong onwg unoAoyicOnkav
yia Ka0e £€1og kai BAAOTIKO 0TAJI0 OTNV EMIPAVEIAKN
Kdl OTNV unoyeia oTaydnv apdeuon avTioToiXwg

ET. acc (Mmm)

'ETo¢  BAaoTikO oTadI0 EZA YZA YZA/EZA
1° 61,5 61,5 1,0
2° 170,0 130,5 0,781
2003 3° 486,8 456,6 0,937
4° 29,6 30,2 = 1,0
ZUvoAo 744.9 678,8 0,911
1° 66,5 66,5 1,0
2° 127,5 101,0 0,792
2004 3° 518,8 483,6 0,932
4° 34,7 35,3 % 1,0
ZUvoAo 747,5 686,4 0,918
1° 43,3 43,3 1,0
2° 155,3 119,5 0,769
2005 3° 489,3 466,5 0,953
4° 43,4 43,7 =~ 1,0
Z0voAo 731,3 673,0 0,920
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Katd tnv Sidpkeia Twv apdeboewy HeTaxeipiong, N ETe act TV {axapoTeLTAWV OTA
TIEIDAUATIKA TEUAXIT TTOL APSELOVTAV HE ETTIPAVEIAKA OTAYSNY £pOace Ta 537, mm kaTA
TNV mepiodo Tov 2003, Ta 557,0 mm katd TO 2004 kai Ta 516,9 mm katd TNV
KAAAIEpyNTIKNA TTEQIOS0 ToL 2005.

Ta CLVOAKG LYN TNG TTEAYUATIKAG eEATUICOSIATIVONG TNG KAANEQYEIAC OTa
TePAXIA TTOL ApdedovVIaV LTTOYEIWS ATav 470,5 mm, 496,4 mm kal 458,6 mm, yiQ TIG
KAANIEQYNTIKES TTEQIOSOLG TV TGV 2003, 2004 kal 2005, AVTIOTOIXWG. ZLVETTWG, KATA TNV
SIGPKEIA TV apdeLOEwV PeTAxEIPIoNG N ETc act 0TNV YIA £pOace TO 88% T1EQITTOL TNG ETe
act OTNV EZA.

H Siapopotoinon avtr @aiverar otnv Eikova 5.8 n omoia mapovoialel Tnv
SIaKLPAVON TNG TTPAYUATIKAG EEATICOSIATIVONG TNG KAANIEQYEIAG OTTWG LTTOAOYICONKE
YIO TNV €M@AVEIAKN KAl TNV LTTOYEIQ EPAPHOYH TOL VEPOU YIQ TIG TPEIG KAANEQYNTIKEG
TEPIOSOLG. H eEATICOSIATIVON TNG LTTOYEIAG OTAYSNV EUPAVICETAI HEIUEVN HETA TNV 50N
TTEPITTOL NUEPQ HETA TNV OTTOPA WG KAl TNV 1450, xpoVIKO SIACTNUA TTOL AVTICTOIXE OTNV

TEPI0S0 TRV apdeboEwY PETAXEIPIONC.
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Eikova 5.8: H diakUpavon Tng NpayuaTikng eEaTioodianvong TnG KAAMEPYEIAE Onwg
unoAoyioBnke yia TIC TPEIG KAANIEPYNTIKEC NepIODOUG yia TNy enigpaveiakn (E) kai Tnv unoyeia (Y)

oTaydnv apdeuaon.
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5.3. APAEYXEIX KAl EEOIKONOMHXIH NEPOY
5.3.1. APAEYZEIX

To FAO Irrigation and Drainage Paper No. 56 (Allen et al., 1998) kaBopilel pia
Sladlkacia yia TNV &kTiHNoON TNG €EATICOSIATTVONG KAl TOV TTPOYPAUUATIOHO TV
apdeboewV. ALt N SIASIKACIA, HE KATTOIEG HETATOOTIEG, XPNOIHOTTIOINONKE O ALTA TN
SIaTPIP yIa TOV LTTOAOYIOHO TOL nNUEPNTIoL LSATIKOL I1ooluyioL kKaB” OAn TNV
KAANIEQYNTIKA  TTEPIOSO  XPNOIHOTIOIVTAG TNV ETo KAl PUTIKOLG OCULVTEAECTEG TTOL
Aappavouv vTTown TNV eMmdpaon TNG LyPAvVoNg TNS e6APIKNG ETIPAVEIAG. YTTOAOYIOTNKE
€101 TO L&ATIKO 100JVYIO O€ NUEPNOIa PACN YIA TPEIG KAANEQYNTIKEG TTEQIOSOLS OTOV
TEIPAUATIKO aypo. To Tpdypaupa 1oL dnuiovpyndnke oTo Excel vrmoAloyilel Svo
L&éaTIKG 100¢LYIA. Eva 100f0YIO via To pIldoTpwHa Kal éva yia Tnv {ovn £EATUIONG TOL
£5APOLG (ETIPAVEIAKO OTOWUA).

To L&aTIkO 1I0000YI0 OTO PICOCTEWUA XPNTIUOTIOINONKE YIA TOV LTTOAQYIOUO TNG
e€avTAnonGg NG €6A@IKNG LYPACIAG KAl TOV TIPOYPAUHUATIONO TV apdeboewy. Me
Bdon 1O oTABEPO TTPOATTOPACICUEVO ELPOC APSeLOEWY LTTOAOYIOTAV KABE POPA N
amairovevn d6on apdevong.

To vV&aTikO 1I00J0YIO OTNYV OTPWON e£ATHIONG, TTPOCSIoPIlEl TNV eEATMION ATTO TO
£6a@og yia OAo To cboTnua. ‘Otav n eEAviAnon cival piken (N TooodTNTA VEPOL OTNV
oTPpwOonN £ATHIONG gival HEYAAN) © PLOUOG eEATUIONC gival LYPNAOG KAl HEICVETAI HE TNV
avénon TG €€AVTANONG. Méxpl va Enpabei n edagikn em@avela, n eEATUION cuvexieTal
o€ £vav PEYIOTO pLOUO. H eEaTIoN ATTO TO £€6AMOC UEIVETAI AVAAOYA PE TNV TTOCOTNTA
VEPOUL TTOL £XEl TTAPAEIVEI OTNY OTPWON £EATUIONG.

O1 TTAPAUETPO!I EI0AYWYNS OTO TIPOYPAHUUA VI TOV TIOOYPAMUATIONO TWV
apdeLoEWY  TEQIAAPPAVOLY  TIC LSPALAKEG TIAPAUETOOLS TOL €5APOLS KAl TO
ETITOETTOUEVO EAAEIMUA SIaXEIPIONG.

O KATAIOVIOHOC XPNOIMoTToINBNke  yia  Aapdevon vyia To  @QUTPWHA NG
KAANIEQYEIQG. XITNV TIEQITITWON aLTA OTTWG KAl YIA TIC PEOXOTITWOEIC, TO TTOCOOTO
SIaPpoxNG TNS emPaveiag Tou e5APoLS Aappavotav ico pe 100% (fw = 1). ITG
apdeboEIC PE OTAYOVA, TO TOOOOTO TNG SIaPEeXxOHEVNG €5APIKAC  ETTIPAVEIAG
Aaupavotay ico pe 50% (fw = 0,5).

H apxikn €e€aviAnon BewpnBnke ion He undév aAQoL  &ite eixe ONUEIDOE

BPOXOTITWON, €iTe TTPONYNBNKE APSELON TOL TTEIPAUATIKOL AYPOL TIPIV TNV OTTOPA.
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H katavoun TV apdedoewy OTO ETMPAVEIAKO KAl OTO LTTOYEIO CLOTNUA OTNV SIAPKEIT
NG BAACTIKAC TTERIOSOL KABE £TOLSC KABWG KAl TO DWOG ALTWV TTApoLaIAlovTal TNV
Eikdva 5.9. To eDpog apdevong TTOL AKOAOLONBNKE KAl OTA TPIA £TN TNG TTEIPAUATIKAG
Sladikaoiag ATav 4 NUEPES evad N 500N vTToAoyilovTav HECW TOL LEATIKOL Ic0lLYIOL
OTTWC AVATITOXONKE OTO TTPONYOVHEVO KEPAAQIO.

Aaupavovtag LTTOWN OTOLG LTTOAQYICHOLG TNV eEATHION ATTO TO ETTIPAVEIAKO
£6aPOC KAl BEPOVTAC TIWG OTIG LTTOYEIEC UETAXEIQIOEIS TO OTPWHA TV 10 cm &ev
SlappexoTav ammo TNV apdevon TTAPA HOVOV aATTO TNV PPOXOTITOON, N §0on apdevong
TTapovoiace TNV SlagopoTToiNoN TTOL Paivetral oTNV EiKOva 5.9 HeTA&D emPavEIaKoL KAl
LTTOYEIOL CLOTAMUATOG.

H Siagpopotioinon auvTth eival gavepn kal otny Eikdva 5.10 Tou TTapouvacialel TNV
e€aviAnon TNG  €5AIKAC LypPaoiag  OTTWC  LTTOAoyicOnke pe  PAcn TG
TTPAYUATOTTOIOLHEVES apdeboelg. H e€AvTAnon &eixvel TS N KAANIEQYEID KATATTOVHONKE
KATA TO apxIKO oTadIo avamTuéng. ALTob ToL TOTTOL N SlAxeipion eival cuvABNG oTNV
KaANEpyela {axapOoTELTAWV.

Katd 1nv kaAAigpynTikA 1TePiodo Tou 2003 Sie€hxOnoay 21 apdeboelg e oTayova,
19 apdevoeg To 2004 kal 21 10 2005 o¢ OAEC TIC HETAXEIQIOEIS. TA CLVOAIKA LYN VELOL
TTOL XopNyNBNKav HEcw TNG apdevong avnAABay ota 585 mm, 568 mm kail 543 mm yid
KABOE ETOG OTNV EMPAVEIAKT OTAYSNV Apdevon £V OTNV LTTOYEIA EpOBacayv Ta 517mm,
505 mm kai 482 mm yia KABg £TOC AVTIOTOIXWG.

YNUEIVETAl TTWC AVAPEQETAl A TIUA LYPOLS VEPOL KABE £TOC KAl yia KABe
pEBOSO, apold  £PAPPOCONKE N ALTH TTOCOTNTA VEPOL Of KABE HETAXEIQION TIOL
ap&evOTAV UE TN CLYKEKPIUEVN HEBOSO. OI TEAIKEG TTOCOTNTEG Sev SlEPepAV TTAVE aTTo 1
mm (Am3 oTpl) agol OoTToIECSNTTOTE SIAPOPOTIOINCEIG KATA TNV SIAEKEIQ WIAG
apéevong (M.x. AOyw SIAKOTNG TNG TTAPOXAG YIa KATIOIA gpyacia) kataypdgovrav

HEOCG TV LESPOPETPWY Kal SIopBvovTay AUETa.

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 13:33:13 EEST - 18.218.212.196



EZ0IKONOMHEH APAEYTIKOY NEPOY ME TH XPHEH YZA

10

45
S 40 | 2003
E
= 35 |
=
b 30 ~
=
Q25
& i
= 20 + mE
8
w 15 ¢ |y
'S 10 |
S
T L
X
0
1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151 161
40
T 35 L 2004
E
v 30 -
o
3 25 |
2
g 20 -
b: NE
5 15 |
b3 |y
ng 10 L
8
S O
X
0
1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151 161
40
T 35 L 2005
E
v 30 -
o
3 25 |
2
g 20 -
b: NE
5 15 |
b3 |y
N
a
S
D
S
4

1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151161 171
Huz

Eikova 5.9: H kaTtavopr) kal To UWog TwV apdeUoEwV Yyia TIG TPEIG KAANIEPYNTIKEG NEPIOGSOUG YIa

v enmipaveiakr] (E) kai Tnv unoyeia (Y) oraydnv apdeuon (HUZ: Huépec YeTd Tn onopa).
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Eikova 5.10: To éAelppa dagikng uypaciag onwg unoAoyiodbnke yia Tnv enigpaveiakn (E) kar Tnv
unoyeia (Y) epapuoyn TnG oTayovag, yia kabe karigpynTikn nepiodo (FC: udaToikavoTnTa, LAM:
eAAxIOTN ENITPENOUEVN Uypacia, RAW: w@eNIUn uypaoia, HUZ: HUEPEG eTa Tn onopa).
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5.3.2. EZOIKONOMH:H APAEYTIKOY NEPOY

H Siakbpavon NG e€ATUIONG YIa KABe KaANEpyNTIKN TTepiodo &idetal otny Ekdva 5.11. H
e€ATIION ATAV N i8I0 yIA TNV ETMIQPAVEIAKT KAl TNV LTTOYEIA OTAYSNY £WG TNV évapn TwV
apdeboewy peTaxeipIonsg, a@oL n Siappoxr Tou e6APOLS NTAV TTANPENG Kal OTIC SLO
TEQIMTAOEIG €T AOY®W PPOXNG €iTe AOY®W TNG APSELONG ME KATAIOVIOHO TTOL
XPNOIUOTIOINONKE YIA TO POTPWHA TNG KAANEQYEIAC. H Slakbuavon TnG e€ATHIONG KATA
TNV TTEPIOSO ALTA ATAV HEYAAN a@oL TO SLVAWIKO eEATUIONG €ival HEYAAO AOYW TNG
HIKONG PpLTOKAALWNG.

Ol TIEC TNG €EATIIONG ATAV XAUNAEG KAl OTIG TPEIG TTEQIOSOLS KATA TN SIAPKEIT
TOL TEITOL KAl TETAPTOL OTAadiov aPoL KaATd TN SIAPKEIA ALTWY N £5APOKAALYN
Bpiokeral oTO PEYIOTO TNG (TANPENG). H e€aTion ammod Ta Tepdxia TToL apdebovVTaV e TNV
LTTOYEIQ OTAYOVA OUWG, NTAV OXeSOV UNSEVIKA KATA TNV SIAPKEIA TOL SELTEPOL KAl
TpiToL oTadiov APOL PECW TNG LTTOYEIAC EPAPHOYNG TOL VEPOL TO EMIPAVEIAKO
OTPWHA TOL £5APOLG TTAPEPEVE ENPO UE ATTOTEAECUA TNV EAAXIOTOTTOINCN TNG eEATIIONG
armo avTo.

O1 LTTOAOYIOHEVEG TIHEG TNG €EATHIONG KATA TNV SIQPKEID APSELTEWY HETAXEIPIONS
TOL €TOLG 2003 ATaV 174 KAl 107 mm yia TNv EXA kal Tnv YZA aQvTioToiX®wG, 156 kal 95
mm TO £T0G 2004 kai 136 kal 77 mm T10 £10G 2005. Q¢ TocooTd TNG £€aTIcOSIATVoOng N
eCATUION QTTOTEAECE TO 21% TNG €CATHICOSIATIVONG OTNV ETNIPAVEIAK OTAYSNY &V
£EpBaoe 10 13,6% oTnVv LTTOYEIA Apdevon,.

H &iapopotioinon tnG e€atpicodianmvong Aoyw TnG un  SiIaPpoxns Tou
ETTIPAVEIAKOL OTPWHUATOS TOL E6APOLS OTNV LTTOYEIA APSELON PaiveTAl KAl OTNV EiKOva
5.12 o1mou TrapovoIadetal N LTTOAOYIoUEVN €EAVTANCON TNG €5APIKAG LYPATIAG ATTO TO
EMPAVEIAKO OTPWUA. Fivetal pavepd OTI KATA TNV SIAPKEIA TV APSELTEWY HETAXEIPIONG
KAl KLPIWG KATA TNV TTEQIOSO WIKPNG PLTOKAALWNG TO SIABECIPO VERO Yia eEATION ATTO
TO ETMIPAVEIOKO OTPWUA OTNV TTEQITITON TNG LTTOYEIAG EPAPUOYNG Eival HOVOV ALTO
TTOL TTPOEPXETAI ATTO TNV PPOXN.

Qc amotéAeopa TG S1Iadikaciag LITOAOYICHOL TNS ET ToL akoAoLONBNKE KAl TNG
S60ng Apdevong TIOL  TIPOEKLWE KAl EPAPHOCONKE,  ETTELXONKE  CNUAVTIKA
e€olkovounon apdeLTIKOL vEQPOL OTNV LTTOYEID OTAYSNY APS&ELON CE OXEON MPE TNV
EMQPAVEITKD. To TTOCOOTO TOL VEPOUL TTOL £E0IKOVOUNONKE VI KABe apSeLTIKN TTEPIoSO

avnABe oTo 13,2% 10 2003, oTO 11,2% TO 2004 KOl oTO 11,5% TO 2005.
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Eikova 5.11: H diakpavon Tng e€artuiong and tnv enipaveia Tou £da@ouc onwg unoAoyiodnke yia
TIC TPEIC KAAIEPYNTIKEC NEPIODOUG yia TNV enipavelakn (E) kai Tnv unoyeia (Y) otaydnv apdeuon

(HuZ: Huépeg perd tn onopa).
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Eikova 5.12: To éA\elppa uypaoiag otnv empavela Tou e5AQoOUG ONwE UNoAOYIGBNKE yia TIG TPEIG
KaAIgpyNTIKEG NePIGDOUG yia Tnv enipavelakn (E) kar Tnv unoyeia (Y) otaydnv apdeuon (TEW:

OUVOAIKO €EATHIOILO VEPO, REW: €UKOAWG €EATHIOINO vEPO, HUZ: HUEPEC PETA TN ONOPA).
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5.4. IYZHTHIH

Apbevoseig

Ta ATmOTEAECUATA YIA TNV ETTIPAVEIAKN OTAYSNY APSEELON CLPPWVOLY HE TIG EKTIUATEIG
mouv &ivel N EAANVIKY Blopnxavia Zaxapng, ME PAON TNV  HEAETN  TTEIDAUATIKGV
ATTOTEAEOHUATRV, YIA TIG CLUVOAIKEG AVAYKES TV {aXAPOTELTAWY CE VEQO. TOUPWVA HE
auTd, Ol CULVOAKEG avaykes Twv CaxApOTELTAWY Ot vePO OTO SIACTNUA  WIAG
KAANEQYNTIKNG TTEQIOSOL, HE OTOXO TNV OIKOVOUIKOTEPN ATTOSOCN, avépxovTal o€ 610 m3
o1l oTnVv Medidda NG @ecoaiiag. Or SIaKLPAVOEIG TTPOG TA TTAVW N TTPOG TA KATW,
TTOL OPEIAOVTAI OTIC LETAROAES TOL KAIPOL ATTO XPOVO CE XPOVO, €ival TIEQIOPICUEVES OF
TTOCOOTO TIEQITTOL +10% (EBZ, 1997).

H YakeAhapiov-MakpavTwvakn (1996) LTTOAOYICE TNV LOATOKATAVAAWDCN TWV
{axapoTeLTAWY yia TNV Mayvnoia oe 700 mm. O Analogides (1993), KaBwg kal O
Morillo-Velarde (2001), ava@épouy OTI OTnV AekAvn TNG Meooyeiov, KaTd Toug Bepivolig
HNAVEG, ATTAITEITAl EPAPUOYN VEQOL OTNV KAANIEQYEIQ TRV {axaPOTELTAWY UéXP! Kal 800

mm yIQ va avTIOTABUIOTOOY Ol ATTAEIES TTOL OPEIAOVTAI OTNY EEATUICOSIATIVON.

E€oikovopnon vepoL
MOANEG aTTO TIC SNUOOCIELUEVES EQELVES AfIOAOYNONG HEBOSWY LTTOAOYICHOL TWV
AvVAyK@V o€ apdeLTIKO VvEPO OTnV LTIOYEIa oTaydnv Eekivnoav mmOavov yia va
TTPOCSIOPICOLY AV N UEIWHEVN eEATUION Ba gixe A PETPOLUEVN ETTI6SPACN OTNV 660N N
OTOV  TIPOYPAHUATIOHOL TNG Aapdevong KAl KAT €mMEKTAON av  PeATicove TNV
ammoSoTIKOTNTA TNG HEOOSOL. Ta ATTOTEAECUATA TTOL £XOLV SNUOOCIELOE ev ATTAVTOLY
ALTAV TNV £OWTNON KATAANKTIKA — O& KATTOIEG TTEPITITAOTEIC ONUEIOONKAY HEIWTEIS OTIG
APSELTIKEG TTOCOTNTEG TTOL XPEIACONKAY AAA OXI o€ KATTOIEG AAAeG (Camp et al., 1998).
MNapad tavta, ol Phene et al. (1989) kai ol Howell et al. (1997) avépepav TIHES ETc
yIa YZA i8IEC HE QULTEG TTOL AAADY APSELTIKGV CLOTNUATWY YIA KAANEQYEIEG TOMATAG KAl
apaPooitov. O Lamm et al. (1995a) OLVEKPIVAV HOVTEAD LSATOKATAVAAWONG
BeWPWVTAC AMEANTEQ TNV eEATIION KATA TNV Apdevon atrd TNy ToTToBeTNUéVN OTA 40 —
45 cm. O i6lol gpevVNTEC AVAPEPOLY TIWG N XPNoN TNG YIA TIAEEXEl HEYAAES
SuvaToTNTES YIa £€0IKOVOUNON VEQLOL APOL UTTOPEI VA HEIDTEl TO PEYEOOG TWV EKPOWV
amod TO £6AMOC KAl &N TIC ATTOAELIEG AOYW €EATUMIONG ATTO ALTO, XWPEIGC OUWS va

TTAPOLOIAJOLY HETPNHEVA I LTTOAOYICHEVA HEYEDN.
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Agv LTTAPXEl TMOAVOV KABOAK aTTAvINoN ETTEISH UTTOEE va emMOSPOLY APKETOI
TTAPAYOVTEG: N TTOCOTNTA TNG ETTIPAVEIAKNG SIARPOXNG €iTE ATTO TNV APSeLoN €iTe ATTO TN
Bpoxr, 0 PBABUOC avaTTLENG TOL PLAADUATOC KATA TNV PACCTIKA TEQIOSO KAl N
emdpaon NG PpoxomTwong kal/f) TNG dpdevong oTnv avamnTuén kar §pacTNEIdTNTA
TV pilwv. H emmitebén avfnueévng ammodoTIKOTNTAG EPAPHOYAS HE TNV LTTOYEIA OTAYSNV
e€apTaTal ATTO TO TTOCO KAAD N APSELONG KAALTITE TIC ATTAITNOEIC TNG KAANIEQYEIAG OF
vepod (Camp et al., 1998).

ITNV TTapoLOoAa EPELVA, EyIVE TTPOOTIABEID VA SIAXWPEICTOLY Ol EICPOEC KAl Ol
EKPOEC VEPOL aTTO TO CLOTNUA £6APOG-PLTO-ATHOCPAIPA OTA SIAPOPEA CLVOETIKA TOL
L&aTIKOL 100QLYIoL ETOI WOTE VA Yivel QKT N EEANIOTIK) CLYKPQION TWV HEBOSwWV
apdevong. MNa va yivel n ocbykpion, ol TTAPAUETEO! TOL I00JLYIOL TTPETTEI VA HETENBOLY N
va LTTOAOYICOOLY. O HETPNIEVES OE ALTAY TNV EPELVA TTAPAUETEOI gival N PPOXOTITWON,
n ap&evon, evw To SIABECIHO £6APIKO VEPO, N SlaTtvor), N e€ATIoN Ao TO £6APOC, N
atmopEor kai n Pabeid SINBnNon LTTOAoYICONKAV.

H eCatpion kar n  81amvor, HOAOVOTE EexWPIOTEC TTAPAUETPO!, OLVABWC
ommoloyifovtal CLVOAKG G  efaTicodiamvon AOYw TNG  TTOALTTAOKOTNTAG  TNG
S1adikaciag yia EexwpEIoTnA eKTIUNON. H eKTIUNON ALTWY OUWG, €ival TTOAD CNUAVTIKL SIOTI
N S1aTTvVon HETa@EAlETal O€ TTAPAYWYN TNG KAANIEQYEIAG, N eEATUION OUWS OXl.

ITNV SIATPIRA QLT HEAETWVTAI Ol TTAPAYOVTEG TTOL emTnEedlouy TNV e€artuion (E)
KAl TO OXETIKO TTOOOOTO QALTAG OTNV OULVOAKKN €£QTMICOSIATIVON ATTAVTIWVTAC OTO
EPOTNHA TTOTE KAl TG N e€aTion epgavietal kar mold eival 7o péyebodg ™ng. H
TEQIOOOTEPN ATTAEIA ATTO €EATHION €UPAVICETAI VWPIC OTNV TTIERIOSO OTTOL TA PLTA
gival pkpa. H e€atpion ATav XapnAn kata tn SIGpkKEIa TOL TPITOL KAl TETAPTOL OTASIOL
aPoL KATA TN SIAPKEID ALTWV N €5APOKAANLYWN PEICKETAI OTO PEYIOTO TNG. ETITTPO0BOETEG
ATTALIEC ANOYW €EATUIONG eppavilovTal HETA ATTO PPOXOTITWOEIS POAVOVTAC OTO i8I0
OYOC Kal oTIC SVO PEBOSOLGS. H eEaTIoN WS TTOCOOTO TNG £EATUICOSIATIVONG £EPpOaTE TO
22,7%. ALTO UTTOPEI VA ATTOTEAETEI KOITAPIO EPAPUOYNGS SIAPOPWY HETPWY HEIWONG TNG,
Ao Tov oXeSIAoUO Kal TNV SIAXEIPIoN TV APSEVTEWY.

H pébodog tov FAO-56 pe Tov SITTO PULTIKO CLVTEAECTH LTTOAOYIEl TNV €€ATUION
amod TNV emM@PAved ToL £€5APOLS. ALTO KaBioTATAl ISIAITEDWS XPNOIUO YIA HENETEC TTOL
EMSICOKOLY TNV PEATIOTOTTOINCN TNG ATTOS00NG TNG KAANIEQYEIAC HEIVOVTAC TO KAGOUA
NG ET 1TOL o@eileTal otnv e€ATUION aATTO TO £6a®0oC. H epappoyr TnG peBodoloyiag

oTNV TEPITITON TNG YLA TTPOCEPEPE TNV SLVATOTNTA AIOAOYNONG TWV HEBOSWV.
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Aaupavovtag LTToOWN OTOLG LTTOAQYIOUOLG TNV eEATHION ATTO TO ETTIPAVEIAKO
£6QMOC KAl BeWPOVTAC TIWG OTIG LTTOYEIEC UETAXEIQICEIS TO OTPWHA TV 10 cm &ev
SiaPpexdTav amod TNV apdevon mapd povov amod TNV Ppoxn, N Sdéon dpdevong NTav
HKEOTEPN OTNV  empavelakn dapdevon yia Tnv idia ocouxvotnta. H efoikovounon
APSELTIKOL VEPOL TTOL ETMITELXONKE OTNV LTTOYEIA OTAYSNY TE OXECN HE TNV ETTIPAVEIOKN
avnABe oTo 12%. H e€oikovopnon auTr LTTOSEIKVLEI ONUAVTIKO OPEAOC ATTO £TTEVOVOEIG
oe pEBOSOLSG TToL Sibouvy TNV dvvaTdTNTA HEIWONG TNG €EATUIONG, OTIWC €ival N

emévéuaon oty vTToYEla oTAYSNY dpdevon.
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KepdAaro m

Enidpaon TnG apdsuong ornv avantuén kai Tnv
anodoon TNG KAAAIEPYEIAG

6.1. EITArQrH

YTO KEPAACQIO ALTO, AVAPEPOVTAI TA ATTOTEAECUATA TNG APdevoNG OTNY AVATITLEN TNG
KOANEQYEIAC ATOI OTOV S€iKTN PLAANIKNG ETTIPAVEIAG KAI TN METAROARN TNC PLTIKAS padac.
MeAetartal n TeAIkn) amddoon TNG KAANEPYEIAS TOCO aTttd ATToWN TTAPAYWYIKWY OCO KAl
TTOIOTIKQV XOPAKTNPICTIKG®Y KAl Yiveral afloAoynon Twv HEBOSwY KAl TV TEXVIKGWV
dpdevonG TTOL XPNOILOTTOINBNKAY WG TTPOG TNV ATTOSOTIKOTNTA TNG XPNONG VEPOUL,

1000 YIa TNV TTapaywyn pilay, OCO Kal TNV TTapaywyr {axapng.

6.2. EMIAPAXIH THX APAEYXIHX XTHN ANATTY=ZH THL KAAAIEPTEIAL
6.2.1. DYAAIKH ENIGANEIA

ITIC Eikoveg 6.1a-y, Tapovoialetal n eEENIEN TOL SeiKTN PLAAIKNG emavelag (LAI)
yla kABe peTaxeipion KAta TN SIAPKEIA TWV TPIWV KAANEQYNTIKQV TTEQIOSWYV. TeVIKN
SlamioTwon amoTeAel N Slakduavon Tou LAl oe XapunAOTEPa €TTITTESA OTIC HETAXEIQIOEIG
OPSELOUEVES LTTOYEIWC COE OXEon ME TIG EM@AveIakEG. Kal OTIC TPEIC KAANEQYNTIKEG
EPIOSOLG, Ta LaxapOTELTAC TTAPOLOIALOLY ToV i610 PLOUO AVATITLENG £WC Kal TNV 60r
TEQITTOL NEépa amd TNV OoTToPd KAl KATOTIV  TTAPATNEETAl N TTPOG TA  KATW
SI0@OPOTIOINCN TWV LTTOYEIWY UETAXEIQICEWY. TPOKEITAl YIA TNV XPOVIKA TTIEQIOSO TTOL
apxilel Aiyo peTa TNV évapén Twv apdeboewv peTaxeipiong. Paiveral TTWS N TTAPOXN
VEQOUL O€ TUAUA TOL N&N AVETTTLYUEVOL PIJKOL CLOTAUATOC TNG KAAANEQYEIQG LTTO TNV
YIA, eTnpéace Tov SeiKTn PLAAIKAC ETIPAVEIQG.

MpoiovTog TOL xPOVOoL, O LAl @aiveral va €eMAVAKAUTITEl OTIC OTTOYEIEC
HETAXEIQIOEIC KAl va ¢pOdAvel oxeSOV OTA €TMTTESA TWV EMIPAVEIAKWDV HETAXEIRIOEWY, Eva
MAVA TTEQITTOL TTPIV TN CLYKOMISH). Z€ OAEG TIC METAXEIQIOEIS KAl KATA TO HECO OTASIO
avanTuéng n T ToL LAl KbpAvONnke oe eTTiTeSa LYPNAOTEPT TOL 3.

H péon pEyioTn TIUA YIA TIG EMIPAVEIAKES HETAXEIQIOEIS NTav 4,35 To 2003, 4,14 1O
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2004 kal 4,50 kata 10 2005. O1 avTiIOTOIXEG HETEG TIMEG YIA TIG LTTOYEIEG LETAXEIQICEIG NTAV
3,70, 3,43 kai 3,75 QVTIOTOIXWG.
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Eikova 6.1a: Tipég Tou deikTn PUAAIKNAG enipaveiac (LAI) onwg PeTprdnkav To £Tog 2003.
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Eikova 6.1B: TipéEG Tou deikTn QUAAIKAG eniaveiac (LAI) onwg PeTpriBnkav To £Tog 2004.

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 13:33:13 EEST - 18.218.212.196



V)] EIIAPAXH THEX APAEYIHE ITHN ANAIITYZH

6,0

4,0 -
3,0
2,0 -
1,0 -
0,0

e EX

oYz

LAI
ol
[}

30 50 70 90 110 130 150

6,0
50
4,0 -
3,0
2,0 -
1,0 -
0,0

e EA

LAl

3

oYA

30 50 70 90 110 130 150

6,0
50 -
4,0 -
30 -
2,0 -
1,0 |
0,0

LAl

[ O
> >
— ™M

30 50 70 90 110 130 150
6,0
50
4,0 -
3,0
2,0 -
1,0 -
0,0

e EB

LAI

i

oYB

30 50 70 90 110 130 150

Huépeg ammd tn omopd

Eikova 6.1y. Tipeg Tou deikTn QUAAIKNAG enm@avelag (LAI) onwg pHeTpridnkav To £Tog 2005.
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6.2.2. IXEXH BAPOYX PIZQN - ®YAAQN KAl KOPYOQN

To PAPOG TV QLAWY KAl TOV KOPLPWV OTIC APSELOUEVEG LTTOYEIWG HETAXEIPIOEIC,
NTAV OTIC TIEPICCOTEPES SEIYHATOANWIEG XAUNAOTELO ATTO ALTO TWV ETTIPAVEIAKWY, KOO’
OAN TNV Si1dpKela TNG PAACTIKAG TTEQIOSOL. Ta ATTOTEAECUATA ALTA CLUPWVOULV HE TIC
SI0POPES TTOL PPEONKAV HETAEL TWV HETAXEIQIOEWY WG TIPOG TOV Se€KTN PULANKAG
EMPAVEIQG.

YTnv EkdOva 6.2 mrapovoidletal n avaioyia Enpng palac pil@v-KopupoV-
POAADV KATA TN SIAPKEID TNG KAANEPYNTIKNG TTEPIOSOL. To TTOCOOTO TNG MAlAg TV
pilcov OTn OLVOAIKKN &nEn Hala Sev TTAPOLOIACE OTATIOTIKAG CNUAVTIKEG SIAPOPES
AVAPECQA OTIC HETAXEIQIoEG. Epgpavidetal OHWS WA WIKER, TTANV CAPNG, LTTEPOXN TWV
LTTOYEIY PETAXEIPICEWY. TO TEAIKO ALTO TTOCOOTO (CLYKOWISH) épBace TO 79% OTNV
peTaxeipion EX eva utrepePn 1o 83% oTn YI.

H obLyKpIon TV UETAXEIQIOEWY CLVEXOLG KAl SIAKOTITOHEVNG apdevong Seixvel
HIav LITEPOXN TNG CLVEXOLS ApPdevong kal oTny em@avelakn (EX) kal otnyv vmoyea (Y)

EPAPHOYN, OXI OUWCS OTATIOTIKA CNUAVTIKN.
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EikOva 6.2: JuppeTtoxn Tov pilwv otnv Enpn pala Tou @uToU Kata Tn diapkela TnS BAACTIKAG

nepIodou, yia Ta Tpia £Tn NeElpapaTiopou.
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6.3. EMIAPAXIH THX APAEYIHX XTHN AMNOAOZXH THX KAAAIEPTEIAX

6.3.1. MAPATQrH PIZQN

Bapog picov

I11G Eikoveg 6.30-6, TapovaialovTal Ta ATTOTEAECUATA TNG OTEEUHIATIKAG AtTodo0Ng o€
BApog pIl@V Yia KABe £T0C TTeIPAPATIOUOL. OI TIEG cival TAEIVOUNUEVES KATA abEovod
TAEN. AideTal emmiong N SiIapopoTToiNon TNS ardSo0oNg ot KABE HETAXEIPION WG TTOCOOOTO
NG amddoong TNG EMIPAVEIAKAS cuvexOuevn (EX) TTov Bewpeital N CLUPATIKA.

Kal omig TPEIG KAAIEQYNTIKEG TTEQIOSOLG N SIAKOTITOMEVN apdevon €6wOE TO
LWNAOTEPO VWTIO PApog pilov. H avénon oTny amodoon TNG SIOKOTITOPEVNG LTTOYEIAG
oTayénv apdevong (YA) oe oxéon e TNV cvpPartikn (EX) épBaoce éva peEco TTOoooTO Yia
Ta TPIA £TN TTEPITTOL 20%. H YA LTTepEixe Kal akoAoLBNoe N EA. YTnV TOWTN KAANEQYNTIKN
mepiodo (2003) n SiakomTopevn vtoyea dpdevon (YA) €5woe TO LYPNAOTEPO VWTTO
RBApog pIleV XWEIC OPWS CTATIOTIKWS ONUAVTIKR SiIapopd.

To 2004, n amdédoon NG YA Atav TTAAI N bYWPNASTEPN SIAPEOQOVTAG OTATIOTIKWG
ONUAVTIKA WE TIC HETAXEIQIOEIG TTOL £6WaCAV TNV WKPOTEPN TTapaywyn o€ Papog pilwv,
NTOl TV V0 UETAXEIPICEWY €PAPUOYNS agpa. KaTtd Tnv cuykouwdn Tou étoug 2005, n
SlapopoTtoinon NG amoddoong HMETAEL  TWV  UETAXEIPIOEWY NATAV  evTovOTEPN
TTaEoLOIAJOVTAG OTATIOTIKWSG ONUAVTIKES SIAPOPEG HETAED TWV O€ APKETEC TIEPITITWOEIG.
O1 SVo perTaxelpioelc  SIAKOTITOHEVNG AEdeLONG  LTTEPEIXAY KAl TTAOA EvaVTl TV
LTTOAOITTCOV.

AVAUECQ OTIC ETTIPAVEIAKEG HeETAxEPIoEG EA kar EX, eival xapakTnEIoTKh N
LTTEPOXN TNG HETAxEIPIONG EA aANG Xwpig onuavTikn Slapopd. To idlo TTapartneital kal
AVAPETCA OTIG METAXEIPIOEIC YA kal YI aAAG pe oNUAVTIKA SIapopd povov KAtd TO TPITO
£T0G.

MeTa&d TV peTaxeipioewy EB kal EX LTTAPXEN OXETIKA LTTEPOXN TNG EB, TTANY O
OXl OTATIOTIKOG ONUAVTIKN. ITNV TTEQITITAON TWV HETAXEIPICEWY £PAPUOYNG AEPA, N
OLVEXNG epappoyn (AL), £5woe HeyaALTePN aTTOdooN Kal Ta Tpia £Tn, TTapoLolalovTag
OTATIOTIKWG CNUAVTIKH SIapopd HOVO KATA TO TRITO £TOG, OTTOL N AL £pOACE O APKETA
LYPNAOTEPA ETTITTESA TE OXECN HE TA TIOONYOLHEVA £TN.

H petaxeipion NG vmmoyelag otaydny xapnAng mapoxnc (YB) qaiveral va voTepEi
o€ Oxéon HE TIC LTTOAOITTEG, APOL N péon amddoon TNG yia Ta Tpia &N ATav N

XAUNAOTEQN.
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ATIOAOTIKOTHTA XPHEZHE NEPOY

2003

YA 9.02 ’ 24,8%
EA 8.90 . 23,1%
EB 8.63 ’ 19,5%
Yz 8.46 . 17,0%
Az 8.29 . 14,7%
AT 8.14 . 12,6%
YB 7.41 . 2,5%
EX 7.23 ’

oio 110 210 310 410 510 6.‘0 710 8.‘0 9.‘0 1c;.o

Mapaywyn pilwyv (Mg/oTp)

Eikova 6.3a: Ta&ivounuéveg kata al&ouaa Tagn TIKEG Nnapaywyng pIC®V yia KABe peTaxeipion Kai
noooaTiaia 8iagpoponoinon O aXEon e TNV ENIPAaveiakn (ouppaTikr) aTaydnv yia To £rog 2003.

2004

YA 8.59 ’ 14,9%
EB 8.05 . 7,7%
EA 8.00 . 7,0%
Az 7.61 ‘ 1,8%
Yz 7.56 . 1,2%
YB 7.53 . 0,7%
EZ 7.47 ‘
AT 7.24 . -3,1%

O.‘O 1.‘0 2.‘0 3.‘0 4.‘0 5.‘0 6.‘0 710 8.‘0 9.‘0 16.0

MNapaywyn piwv (Mg/oTp)

Eikova 6.3B: Ta&ivounuéveg kata al&ouaa Tagn TIEG napaywyng piIfwv yia kabe peTaxeipion kai
nocoaoTiaia dIapoponoinon O aXEoN WE TNV eENIPAveIakn (oupBaTikr) aTaydnv yia To £1oG 2004.
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KE®. 6 ENIAPAZH THE APAEYZHE ETHN KAAAIEPTEIA

2005

YA 9.52 ‘ 21,0%
EA 8.82 ‘ 12,0%
AZ 8.68 ‘ 10,3%
Yz 8.35 . 6,1%
EB 8.08 . 2,7%
Ex 7.87 .
AT 7.29 ‘ -1,A%
YB 7.01 ‘ -10,9%

0.‘0 1.‘0 210 310 410 510 6.‘0 7.‘0 8.‘0 9.‘0 1(;.0

Eikova 6.3y: Ta&ivounuéveg kaTa au&ouoa Ta&n TIPEC napaywyng pilwv yia kABe peTaxeipion kai
nocoaTiaia diagoponoinon O aXEaN UE TNV ENIPAvEIAkn (oUPBaTIKn) aTaydnv yia To £1og 2005.

Mapaywyn piwv (Mg/oTp)

MEZH NAPAIrQrH 3 ETQN

YA 9.04 . 20,2%
EA 8.57 ‘ 13,9%
EB 8.25 . 9,7%
Az 8.19 . 8,9%
Yz 8.12 . 8,0%
AT 7.55 . 0,4%
EX 7.52 .
YB 7.32 ‘ -2,8%
010 110 210 310 410 510 6.‘0 7.‘0 8.‘0 9.‘0 1c;.o

Mapaywyn pi{wv (Mg/oTp)

Eikova 6.338: Ta&ivounuéveg kata al&ouaa Tagn TIKEG Napaywyng pIC®V yia KABe PeTayeipion Kai
noooaTiaia diagoponoinan o OXEON HE TNV ENIPAvelakn (GUUBATIKR) oTaydnyv yia Ta 3 €Tn.
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ATIOAOTIKOTHTA XPHEHE NEPOY

H Eikova 6.4 TTapouoiadel Ta ATTOTEAECUATA TOL LTTOAOYICHOL TNG OPOIOHOPMIAC TRV
pIlv TV {aXapPOTELTAWY WG TPOG To PAPOC Toug. H Tpoctyyion avth &idel piav
EKOVA TWV OLVONKWY AvATTLENG TNG KAANEPYEIAG, apoL ot ocuvvévaoud He Ta
QTTOTEAEOHUATA TNG KATAVOUNGS TNG €6APIKNG LYPACIAG TTOL TTAPATIOEVTAl OTO KEPAAQIO
7, eENYOLV gV PéPEl TNV ATTOS00N TWV SIAPOPWY HETAXEIRITEWV.

DaiveTal TIWG Ol PETAXEIPIOEIC HE SIAKOTITOHEVN APSELON, £6WoaV PICEC PE TNV
XOUNAOTEPN TTAPAAAAKTIKOTNTA O¢ PAPOG, £V N APSEELON E CLVEXN TTAPOXETELON AEPA
(AY) £6w0e CLOTNUATIKA XAUNAEC OHOIOHOPMIES, YEYOVOG OUWG TTOL av ANPOei LTTOWN
N KaAn amodoon NG petaxeipiong oe Pdpog pilov, LITOSNAWVEN TNV SLVAMIKA TNG
TEXVIKNG (LTTO CLVONKEG PEATIOHEVNG KATAVOUNG TOL VEOOD).

YTnVv Ekdva 6.5, mapovoialovtal Ta ATTOTEAECUATA TRV HETPNCEWY TOL UAKOLG
NG KLPIOC pPiac TV JaxapPoTeLTAWY TTOL CLAAEXBNKaV. Tevikwg, dev KaTaypdAgEeTal
ONUAvTIKA SIapopoTToinon HETAEL TWV HETAXEIPIOEWY, TTAP’ OTI LTTAPXEN WA LTTEPOXN
TGV LDTTOYEIWY EVAVTI TRV ETTIPAVEIOKDY TEXVIKWV.

YTV EkOva 6.6 TapouoidlovTal T ATTOTEAECUATA TV HETPNOEWY TNG HEONG
Slapétpou TV pilev TV {axapoTeELTAWY TTOL CLAAEXONKaV Ot KABe peTaxeipion. H
empavelakrn SIakoTTopevn Texvikn (EA) gaiveral Twg vttepeixe TNG cLUPATIKAG (EX) apov
EKTOC TNG TTEPITITAONG TWV SIAPETPWY TNG KAAoNG TV 100 cm, €ixe YEVIKA HEYAALTEPNG
SIAUETPOL PIEG. ITNV TTEQITITON TWV HETAXEIPIOEWY SIAKOTITOPEVNG Apdevong, N YA
£6W0E HEYAADTEPEG SIAUETOOLS APOL TTAPOLOIATE LYNAOTEPN cLXVOTNTA aTTd Ta 100
cm Kal emavw. H em@paveiakn epappoyn XapnAng mapoxns (EB) Atav aut) mou
KATEYPAWE PEYAADTEQN oLXVOTNTA aTTd 100 cm Kal EMTAVL Ot OxEon HE TNV YB, eva,
HETAEL TV METAXEIQICEWY TIAPOXETELONG qQEEA, N AL ULTTEPEIXE KATA T, APOL
TTAEOLOIACE APKETA LYPNAOTELN CLXVOTNTA KLPIWGS OTIC SIAPETOOLS KAAoNG 100 cm.

Mpé&Tel va onEIBEl TTWG Ta §e50UEVA TOL HUAKOLCS KAl TNG SIAUETPOL TWV PIOV
Sev ATTOTEAOLY HETPNOEIC avaTTLENS TNG PIlag TV {axapoTeLTAWY oTn {wvn ToL

PI{OOTPWHUATOG, TTAPA HIA SIACTATIKN TTOOCEYYION TWV TTARAYWYIKWY XAPAKTNOIOTIKGV.
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Eikdva 6.4: Opolopop@ia Bapoug pifwv yia kABe PETAxEIpIoN yia TIG TPEIG KAANIEPYNTIKEG

nePIOOOUC Kal HECN opolopopgpia BApouC yia Ta Tpia £Tn.
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Eikova 6.5: Mikog pifwv yia kaBe PETaxeipion yia TiG TPEIG KAANIEPYNTIKEG NEPIODOUG Kal LECO

UAKOC YIa Ta Tpia £Tn.
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EikOva 6.6: JuxvoTnTa diapéTpou pIfwv yia KABe PETAXEIPION YIA TIG TPEIG KAAMEPYNTIKEG

nepIOdOUC.
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6.3.2. TOIOTIKA XAPAKTHPIETIKA NAPATQrHE
Zaxapikog TiTAog
TNV Eixkova 6.7 mapouoialovTal Ta ATTOTEAECHATA TV AVOADCEWY TV SElYHATOV TV
axapOoTELTAWY TTOL ANPOBNCAV KATA TNV CLYKOWISH KABEe KAANEQYNTIKNG TTEQIOS0L
000V apopd oTov axapIko TITAO.

Katd mig 800 mpmTeG KAAIEQYNTIKES TTEQIOSOLG SEv TTAPATNEEITAI CLOTNUATIKN
S1apopoTToinon HETAEL TWV HETAXEIQIOEWY. AIAPOPOTIOINCN TTAPOLOIALETAl KATA TO
TPITO £10C, KATA TO OToI0 O {aXAPIKOG TITAOG KLUHAVONKE YEVIKAG OTA XAMNAOTERA

EMMTTESQ TOL TPIETOVLG TTEIOAPATICHOL.

ITpepparofaxapo

H mapaywyn {axapng yia KaBe petaxeipion Tmapovaoialetal otny EikOva 6.8 yia TIG TPEIG
KOANEQYNTIKEG TTEQIOS0LG. H amoboon oe {axapn £5woe avaAoya ATTOTEAECUATA PE
avta TG amoddoong oe Papog pilov, aA@oL N TIEPIEKTIKOTNTA ot {axapn &e&v
TTapovoiace 1ISIaiTepn SiagopoTioinon,.

'ET01, 01 apSeLOUEVES HE SIQKOTITOMEVN TEXVIKN PETAxEIPIoEIS YA Kal EA édwoav Tnv
LWPNAOTEPN TTapaywyn {axapng ava OTPEUUA Kal Ta Tpia £Tn. H petaxeipion YA édwoe
NV vYnAOTEPN amodoon ot {axapn, eOAVOVTIAS WA PEoN TIUA yia Ta Tpia €Tn 1,41
TOVOLG avdA OTPEUHA KAl OKOAOLONOE N EA pe péon amodoon yia 1a 1pia étn 1,35
TOVOLG AVA OTPEUUA.

H omepoxn) NG SIGKOTITOHEVNG  €PAPMOYNG  QVTIKATOTITPIETAl KAl OTO
OTTOAOYIOUEVO  OIKOVOUIKO  OMENOC TIOL  TIPOEKLWE  YyIa KABE pETAxEipIon  Kal
mapovoialetal otny Eikova 6.9. Eved n uttepoxr TNG SIAKOTITOUEVNG £PAPHOYNG eival
oapng, dev LTTAPXEI CLOTNUATIKN SIAPOPOTIOINCN ATTO €KEl KAl KATW HETAEL TV
LTTOAOITTV PETAXEIPICEWY, Ol OTTOIEG AKOAOLOOLY TNV TACN TTOL TTAPATNENONKE OTNV
Tapaywyn piIfov, eKTOG Ao TNV ETMIPAVEIOK OTAYdNV XAPNAAG TTapoxns (EB), tmou
AOY@ HIKOOTEQOL {AXAPIKOL TITAOL TTAPOLOIALEl UEIWUEVN OTPEUUATIKA ammodoon o€
{axapn kabwg kal TTpocodo Ta SVO TTPWTA £TN.

O LTTOAOYIOHOG TNG XPNUATIKNG afiac TNG TTApAYWYNG £yive he paon Tov Mivaka
TiIHGYV  ZaxapOoTeOTAWY TOL £TOLG 2003 TNC EAANVIKAG Biopnxaviag Zdxopng. H
TTapaywyn TANEoveTal amod Tnv E.B.Z. pe Paon tov {axapikd TITAO TTOL TR0 dIopieTal

o€ KABE POPTIO TTOL TTAPAAAUPAVETAI.
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Eikova 6.7: Ta&ivounuéveg katd av&ouoa Tagn TipEG {axapikoU TiTAOU yia kABe pPeTaxeipion yia Tic

TPEIC KAAIEPYNTIKEC NEPIODOUG Kal Péan Tiur daxapikoU TiTAoU yia Ta Tpia £Tn.
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Eikova 6.8: Ta&ivounuéveg katd av&ouoa Tagn TiEG napaywyng {axapng yia kabe peTayeipion yia

TIC TPEIC KAANIEPYNTIKEC NEPIOdOUG Kal EaN napaywyn {axapng yia Ta Tpia £Tn.

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 13:33:13 EEST - 18.218.212.196



KE®. 6 ENIAPAZH THE APAEYZHE ETHN KAAAIEPTEIA
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MeTayeipion

Eikova 6.9: Ta&ivounuéveg KaTa augouoa TAEN TILEC OIKOVOUIKNC NPOCOd0oU yia KABe peTayeipion

YIa TIG TPEIC KAAIEPYNTIKEG NEPIGDOUG Kal HEDN Npdoodoc yia Ta Tpia £Tn.
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Mehaoooyova ovoTarika

H mepiekTkOTNTA TV oToixeiov K, Na kal a-apivo N oTig pideg TV {axapOTeLTAWY
XPNOIUOTIOIEITAlI OTNV TTPOCTIABEIA TTEPIYOAPNCS TNS XNKUIKAGS TTOIOTNTAGC TV PIZROV KAl WG
€K TOOTOL OTNV SIAdiKkaoia avakTNoNG HEYAADTEQOL TTOCOOTOL {AXaPNS ATTO TOV XLUHO
Kata TNV Sladikacia TnG KPLOTAA®OoNG (Harvey and Dutton, 1993).

YTov livaka 6.1 mrapovolidlovTal of CLYKEVTPWOES Tou K ota Seiypara twv
CaxapoTeLTAWY. H  xaunAOTEPN  TTEPIEKTIKOTNTA  TTAPATNEEITAI  OTIC  HETAXEIQICEIG
APSELOUEVES LTTOYEIWGS, EVA O LWNAOTEPEC CLYKEVTPWOEIC (XWPEIC oNUAVTIKA Slapopd)
eupavifovral otn petaxeipion EB 1o 2003 kai To 2004 kai otnv AL 10 2005.

H katataln 1wV HETAXEINIOEWY O OXEON HUE TN HECN OLYKEVTOWON KAAIOL yIa TA
7RI €TN ATAV EB>AY>EI>EA>YB>YASYI>AT. H XQUNAOTEQN CLYKEVTPWON TTAPATNENONKE
oTnv peTaxeipion AT Slagépoviag oNUAVTIKG Ao TIC TECOEQIC UETAXEIQIOEIS UE TNV
LWNAOTEPN CLYKEVTPWON. H peyaAbTepn TiUN K kaTtaypdgpnke oTnv peTaxeipion EB pe
1334 mg ava 100 g {axapng, N otroia SIEPEPE CNUAVTIKA ATTO TIC HETAXEIQICEIC HE TIC
TEOOEPIC XAUNAOTEQESC CLYKEVTPWOEIG.

H mrepiekTIkOTNTA TOL Na OTIC PIZEC TWV TEOTAWV YIA OAEG TIG LETAXEIQICEIC paiveTal
otov Mivaka 6.12. H petaxeipion em@paveiakng apdevong pe XapnAn trieon (EB) epgdvioe
TNV LWNAOTEPN OE OXEON WE TIG LTTOAOITTEG ETAXEIPIOEIG CLYKEVTPWON Na Kal Ta Tpia £TN
TTIEIDAUATIOHOL HE TIC AAAEG SVO emMm@avelakeS peTaxelpioes (EX kal EA) va akoAouBouv.
H péon CLYKEVTOWON VATEIOL YIA TA TEIA £TN ATAV HEYAADTEQN YIA TIG TREIC ETTIPAVEIAKES
METAXEIQICEIC APOL N KATATAEN aLTWV NTAV EB>EA>EI>SYA>YI>AI>AT>YB, pe tnv
petaxeipion EB va Siagpépel onuavTika amo TIC LTTOAOITTEC.

Téhog, otov [Mivaka 6.3 mrapouolidletal N CLYKEVTPWON ToL aupvo-N. Agv
KATaypAPovTal ISIAITEPWS CNUAVTIKES SIAPOPES PETALL TWV HETAXEIpicEwY. H CLYKE-
VTPWOoN ToL apivo-N TTapoLOIAeTAl XAUNAR OTN HETAXEIPION TNG LTTOYEIAG APEELONG UE
XaunAn mapoxn (YB) kal og auThyv TNG CLVEXOLS EPAPHOYNG aépa (AL). H mepimTwon
NG YB ptmopsi va eEnynOei ammd TNV vTTOBEoN, OTI OTN METAXEIPION ALTH ATAV HWIKEN N
amoppoPNoNn Kal afiotroinon Tou AalwWToL ATIO TO EMIPAVEIAKO OTPWHUA TOL £6APOLG,
AOY@W TNG HEIDPEVNG LYPACIAG OTO CTPWUA ALTO. ITNV UETAXEIPION ALTA TTAPATNPENONKE
N HIKEOTEPN avénon TNG LyPAciag amod TNV APSELON OTO ETIPAVEIAKO OTEPWUA KAl £TOI
n IaThPNoN TNG £MMAVEIAS TOL £5APOLS ENPNG. TVUPWVA e TOLGS Tsialtas et al. (2001),
N 1IaBeCINOTNTA TOL AVOPYAVOL AMTOL OTO £6APOG KATW ATTO HECOYEIAKESG OLVONKEG,

e€aptaral amo TNV SIaBeCIUOTNTA TOL VEQOU.
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MINAKAZ 6.1. Tipég kaAiou OnwG LETPRNONKaAv oTa deiypara kade peETAXEIPIONG
Tuykévtpwon K (mg /7 100 g {axapnc)

2005 SE 3 ETH SE

MeTayeipion 2003 SE

EX 1355,6 ab ) 48,6 1419,7 a 37,4 1134,7ab 10,4 1303,3 bcd 29,6
EA 1268,2 ab 62,6 1376,3a 17,5 1146,8ab 56,7 1263,8 abcd 38,7
Yz 1189,6 a 55,9 1409,6 a 18,6 1061,7 a 35,4 1220,3 a 12,5
YA 1201,3 a 96,1 1348,1a 44,2 1131,8 a 315 1227,1ab 31,4
EB 1400,2 a 102,5 1446,7 a 42,1 1156,4ab 29,5 1334,4d 39,8
YB 1221,8ab 32,4 1423,6a 56,8 1101,7 a 17,6 1249,1 abc 26,7
AZ 1272,6 ab 32,5 14420a 23,1 1229,7 b 23,4 1314,8cd 8,2
AT 1182,7 a 16,5 1369,8 a 16,8 1063,2 a 36,2 1205,2 a 13,0

(*) Eyypageg nou nepiéxouv idia ypaupata dev diapEPouV onuavTika. SE: Tumikd o@aiua

MINAKAZ 6.2. Tiuég vaTpiou Onwg LeTpROnkav oTa deiypara kabe peTaxeipiong

Zuykévtpwon Na (mg / 100 g axapne)

MeTayeipion 2003 SE 2005 SE 3 ETH SE
EZ 4759a 60,6 364,3 ab 35,9 405,1 ab 10,2 415,1b 15,0
EA 469,9 a 9,9 350,9 ab 37,2 427,8 bc 16,3 416,2b 15,7
YZ 432,0 a 40,7 332,8 ab 14,4 350,4 a 4,2 371,8ab 14,4
YA 460,1 a 40,8 310,1a 41,5 379,5ab 9,5 383,2ab 26,7
EB 614,1 b 34,1 411,0b 21,6 4742c 30,2 499,8 c 21,5
YB 363,4 a 75,5 324,1ab 43,1 371,1 ab 15,2 3529 a 29,9
A> 426,6 a 20,9 296,3a 27,7 352,6a 31,8 358,5ab 22,7
AT 391,5a 43 3l1l1,1a 25,9 365,5a 19,7 356,1 ab 15,9

(*) Eyypagég nou nepiéxouv idia ypauparta dev diapEPouV onuavTika. SE: Tumikd apaiua

MINAKAZ 6.3. TIpEG apuvo-al®wTou Onw¢ LETPRNONkav oTta deiypara kabe perayeipiong

Zuykévtpwon a-N (mg / 100 g Zaxapnc)

MeTayeipion 2003 SE 2004 SE 2005 SE 3 ETH SE

EZ 328,4b ) 9,6 367,3ab 1,9 3152a 56,6 337,0a 18,7
EA 316,6 ab 19,5 388,9 ab 26,4 362,0a 50,1 355,8a 14,3
Y2 276,2 ab 20,9 405,3b 51 3514a 54,2 3443 a 18,5
YA 279,9 ab 31,3 399,2b 19,8 324,2 a 47,0 334,5a 18,7
EB 313,6 ab 11,2 384,6 ab 15,9 3429a 57,7 347,0 a 24,7
YB 265,1 a 12,4 324,9 ab 90,4 288,3a 82,2 2928a 53,9
AZ 294,5 ab 23,5 2453 a 108,0 253,9 a 99,9 264,6 a 66,9
AT 285,1 ab 15,8 396,4 ab 22,5 354,4a 40,1 345,3a 11,8

(*) Eyypa®ec nou nepiéxouv idia ypdupara dev diapEPOUV ONUAVTIKA. SE: Tumiko opaiua
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6.4. ANOAOTIKOTHTA XPHXIHLI NEPOY

H oxéon TNG TAPAYWYNAC HE TNV KATAVAAWON VEQOL ATTOTEAE ICWC TO EYKLPOTELO PETPO
afloAOYNoNG TV HEBOSWYV KAl TV TEXVIKWY ApS&eLoNnG. ALTH N OXEON ekPEALETAl HE TNV
amodoTIKOTNTA XPNoNG vepoL (water use efficiency), WUE, n otroia Sibetal yevikg atmo
TOV AOYO TNG TEAIKNG ammodoonG TNG KAAEQYEIAG TIPOG TNV TTOo0OTNTA VEPOUL TTOL
KOTAVOAWBONKE YIa va €MMTELXOEI ALTA N aTTdSoonN.

MoAovoOTI To €i60C TNG KaAAANEpyelag padi pe Tnv SiaBéoiun evépyela amo tnv
NAIOKN akTIVOROAIa gival TTOAD ONPAVTIKOI TTapdyovTeg TTou errnpedalovy TNV WUE, TO
vEPO gival TO KPIOIUO KAl ONUAVTIKO OTOIXEIo oTNV Yewpyia. To vepod eival oNUAvTIKO oTnyv
TPOPOSOTOVLHEVN ATTO TN PPOXN YEWEYia, TTOAD ONUAvVTIKO OTNV YEWEYIA NuUiEnpwv
TIEQIOXGV KAl eEOXWS OoNUAVTIKO oTnv apdevopevn vewpyia (Howell, 2000). H WUE
opileTal YevIKaG w¢ (Viets, 1962):

Y

WUE = [6:1]
OTTOVL:
WUE = n amodoTikdTNTa Xpnong VepoL
Y = nmapaywyr TNG KAANEQYEIAS (TO EUTTOPELTIUO TTPOIOV),
W = 10 vEPO TTOL XPNOIUOTTOINONKE YIA TNV TTARAYWY .

H WUE urropsei ertiong va utmoAoyioBei otn Paon TNG mapaywyng oe Enpn pada (Sinclair
et al., 1984), aAAd cLVABWC N TTAPAYWYN EKPEALETAl Ot VAT (EUTTOPELOIUN) HAla, UE
TTEOTLTIN O€ KATTOIEG TTEQITTTAOEIG TTEPIEKTIKOTNTA O€ LYPATIA.

MoAovoTI pe auvTov Tov 0po n WUE eival xpAoIun Kal €xel XpnoldoTToinBei ot
TTOAAEC avaALoelg, ev diaxwpilel Tov pOAo TNG dpdevong. O Boss (1980,1985) avémTule
KATTOIEG EKPEATEIC TTOL UTTOPOLYV I0WGS va TEPIYPAYOLY TO POAO TNG dPdeLoNG OTNV
WUE. AUTEC UTTOPOLY VA YPAPOLY WG CLVOAKI ATTOSOTIKOTNTA XpHong vepoL (WUEEr)

Kal armrodoTIKOTNTA XpNong apdeuTikoL vepoL (WUERR), G AKOAOLOWC:

Y
WUE;;, = — 6:2
= [6:2]
WUE ZYT [6:3]
OTTOL:
WUEger = n oLVOAIKN ammodoTIKOTNTA Xpnong vepoL (kg ot mm-1),
WUERR = n amodoTiKOTNTA XPNonG apdeuTikoL vepoL (kg oTpt mm-l),
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<
I

N pada Tov TTAPAYOUEVOL TTPOIOVTOG (kg OTP1),

ETi
|

n véartokaTavaiwaon (mm),

TO VEPO TTOL EPAPUOCONKE He TNV apdevon (mm).

H vdartokatavaAwon NG mePIOSoL LTTOAOYIZETAI XPNOIUOTIOIVTAG TNV £§I0WON TOL
L&ATIKOL I00QLYIOL YIa TNV TTEPIodo (James, 1988):

ET, =1+P+SFI+ LI+ CR-LO-RO-DP + AS [6:4]

oTTOoUL:!

n apdevon (mm),

o
1

n ppoxotmtwon (mm),

SFI = n opIlOVTIA EMIPAVEIAKA EI0PON TTPOG TO PICOCTPWHA (Mm),
LI = n opildvTia LTTOETTIPAVEIAKA EON TTPOG TO PIOCTPWUA (Mm),

CR = n 1pIX0€I6NC avbWwwon ammd apabr) vroyelo opiovta (mm),

LO = n opiZdvTia LTTOETTIPAVEIAKT EKpOor aTTO TO PICOOTPWHUA (Mm),

RO = n emgaveakn amoppor) (mm),

DP = npabid dinénon (mm),

AS = n dlapopd TNG LYPACIAG TOL £€5APOLS (Mm).

ITNV TTAEIOVOTNTA TV TIEQITITAOEWY, HE €£QIPEON TIC CLVONKES IO0XLPWV KAICEWY, Ol
TapdyovTeg SFI, LI kal LO pmopolv va ayvonBouyv. Emiong, emeidr) N amoporn Kal n
BaBIG SINBNoN UITopEi va TTpoEpxovTal TOCO aTd TNV Ppoxn OCOo Kal atrd TNV Apdevon,

n E€icwon 6:4 umopei va ypaogei oe pia armAoboTepn Hopen:

ET =1+P, —ROg —DPy + AS [6:5]
OTT0UL:
Pe = n w@&éNUN Pppoxomtewon (mm),
ROR = n €m@aVEIQK ATTOPEON TTOL TIDOKAAEITAl ATTO TNV dpdevon (mm),
DPr = n PRabia dinBnon mmou TpokaAeital ammod TNV apdevon (mm).

H petapoAr Tng €5A@IKNG vypaciac r n amobnkevpévn LYPACIA OTO TEAOG TNG

KOANEQYNTIKAG TTEPIOSOUL, AS, SideTal amrd TNV oxéon:

AS=1Z,(6,-6)) [6:6]
OTTOVL:
Zr = 10 PABoc ToL pIlocTPWUATOS (Mm),
B6r = n KAT' OYKO £5AQIK LYpPAoia OTo TEAOC (CLYKOWISH) TNG KAANEQYNTIKAG

TEPIOSOoL (- ),
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6i = n kAT’ OYKO £5AMIKA LYPACIA KATA TNV £vapén (OTToPA) TNG KAANEQYNTIKAG

ePIodou (- ).

H eficwon epapuodletal pe TNy mapadoxn o1 dev LTTAPXEN LTTOYEIA OTAOUN Ot RPAOOG
TTOL VA PTTOPEl va TpoPodotNoel To PILOCTPWHA HE TPIXOEISH avOywaon ki OTl §ev
oLuPaivel SINBNON ToL VEPOL Tt PABOG HEYAALTELO ATTO TO PABOC TOL PICOCTPWUATOG.

H moocdotnta Ttou vepoL dApdevong ATAvV ALTH TTOL KATAYPAPNKE ATIO TdA
LESPOUETPA, SICIPEUEVN HE TNV ETTIPAVEIQ TTOL £ELTTNPETOVLOE KABE LOPOUETPO.

ITa CaxapOTELTAA N ATTOSOTIKOTNTA TOL VEPOL AVAQPEPETAl OTNV TTAPAYWYN
pilwv kal otnv mapaywyn {axapns ava oTpédpa. H TeAevtaia TTOOKLTITEl ATTO TNV
Tapaywyn pidev Kal TOV OAKXapIkO TITAO TTOL PETPENBNKE atto TNV EAANVIKA Blopnxavia
Zaxapnc.

Ye KGBe TIEQITITGON, ULTTOAOYIOTNKAV KAl KATaypdAgovial  SV0  TIHEG
amrodoTIKOTNTAC XPNOoNG vePOoL. H wia TR, WUERR, LTTOAOYICONKE AAUPAVOVTAG LTTOWN
HOVOV TO veEPO apdevonc kal n 6e0TePN, WUEToT, ATTOTEAE TNV CLVOAIKA ATTOSOTIKOTNTA,
TTOL LTTOAOYICONKe AauPAvovTag LTOWnN Kal TNV PEOXOTITWON KABWS KAl TNV
ATTOONKELUEVN OTO £6APOG LYPATIA, OTO TEAOC TNG KAANIEQYNTIKAC TTEQIOSOL.

YTov MMivaka 6.4 TTapouoiadetal KATd £T0G TTEIPAUATIOHOL N ammodoTIKOTNTA TOL
KOTOVAAICKOHEVOL VEQOUL EKPOATUEVN OE XINOYQPAUUA TTAPAYWYNG ava XINOOTOUETPO
(= KOPBIKO PETPO AVA OTPEUNA) VEQOL O€ OXEDN ME TNV TTapaywyn pilwy, eva o Mivakag
6.5 8idel TNV ATTOSOTIKOTNTA O€ OXEON HE TNV TTapaywyr {axaengc.

ETo1 N ammodoTikOTNTA TOL APSELTIKOV VEQOL WG TTPOG TO PAPOS TV PIJV TTOL
oLYKOMIOONKaV TTapoLOIAleTal LYNAOTEON OTNY LTTOYEIA SilakoTITopevn Apdevon (YA),
HE pEON TIUA ATTOSOTIKOTNTAG VEPOL apdevong yia Ta Tpia €tn 18,1 kg mm-t kai
OLVOAIKNG aTmodoTIKOTNTAG 13,5 kg mm-L,

AKOAOLOOUVYV, N METAXEIPION OCLVEXOLC EPAPUOYNG aépa (AL) Kal LTTOYEIAG
ouvexoLe apdevong (YI) pOavovTag oxedOv oTa idla emmimeda ATTOSOTIKOTNTAC VEPOL
dpdevong (Tpia £Tn) KAl OLVOAIKAC amodoTikdoTNTac (Vo étn). H péon mipR WUERR
SIAUOPPONKE yIa TNV TTPWTN o€ 16,4 Kal yia Tn §e0TEPN O¢ 16,2 kg mm-L, Eve oI TIHEG
TOLG YIa TNV WUEror £épBacav 1a 12,13 kai 12,11 kg mm-1, avTIOTOIXWG.

H oumoyea Siakomropevn oTaydny apdevon (YA) Tapouvciace emong Tnv
LWPNAOTEPN  ATTOSOTIKOTNTA  YIa TNV Tapaywyn faxapng, TO0O G TIPOG TNV
ammodoTIKOTNTA VEPOL Apdevong TToL £POacE WA PECN TIUN YA Ta Tpia €Tn 2,82 kg/mm

000 KAl WG TTEOG TN CLVOAIKN ATTOSOTIKOTNTA TTOL épBace oTa 2,11 kg/mm.
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MINAKAZ 6.4. AnodoTIKOTNTA TNG XPAONG VEPOU WG NPOG TV napaywyn pi{ov

wWu ETOT WUEIRR

Apdeuon 2003 2004 2005 3 ETH 2003 2004 2005 3 ETH

E> 8,6 9,6 10,9 9,7 12,3 13,1 14,5 13,3
EA 10,7 10,2 12,3 11,1 15,2 14,1 16,2 15,2
Y 12,5 11,0 12,8 12,1 16,4 15,0 17,3 16,2
YA 13,5 12,4 14,8 13,5 17,5 17,0 19,7 18,1
EB = 9,6 11,3 10,5 14,8 14,2 14,9 14,6
YB = 11,7 11,1 11,4 14,3 14,9 14,5 14,6
AZ - 10,8 13,5 12,1 16,0 15,1 18,0 16,4
AT = 10,3 11,5 10,9 15,7 14,3 15,1 15,1

(-) Aev onpeiwvovTal TIHEG WUE J10TI OV HETPNONKE N Uypdacia OTIC LETAXEIPIOEIG AUTEC KATA TO
2003.

MINAKAZ 6.5. AnodoTIKOTNTA TNG XPNONG VEPOU WG NPog Thv napaymyn {axapng

Apdeuon 2003 2004 2005 3ETH 2003 2004 2005 3 ETH

EZ 1,36 1,55 1,56 1,49 1,97 2,13 2,07 2,06
EA 1,72 1,71 1,79 1,74 2,44 2,35 2,36 2,38
Yz 2,00 1,79 1,88 1,89 2,61 2,44 2,54 2,53
YA 2,14 2,01 2,19 2,11 2,78 2,77 2,92 2,82
EB - 1,55 1,62 1,59 2,14 2,28 2,14 2,18
YB - 1,89 1,54 1,71 2,28 2,40 2,02 2,23
A> = 1,73 1,91 1,82 2,54 2,42 2,55 2,50
AT = 1,67 1,59 1,63 2,45 2,32 2,09 2,29

(-) Aev onueiwvovTal TIEG WUE 310TI Oev LETPRONKE N Uypaadia oTIG UETAXEIPIOEIC AUTEG KATd TO
2003.
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6.5. LYZHTHIH

Avarmroén Tng KaAAiépyeiag
O Aeiktng DLANKAC Emeaveag (LAl kopdvOnke o€ XaunAoTepa ermimeda OTIC
HETAXEIPIOEIC QPSELOUEVESC LTTOYEIWG OE OXEON ME TIC empaveakéc. Kal oTig Tpeg
KAANEQYNTIKEG TTEQIOSOLG, TA {axapOTELTAC TTAPOLOIAJOLY TOoV i8I0 PLOUO avAaTTLENGS
£WG TTEPITTOL KAl TNV 60N NUEPa ammd TNV OTTOPA KAl KATOTIV TTApATnEEiTal N moog 1a
KAT® SIApOPOTIoiNcN TV LTTOYEIWY UETAXEIPIoEWY. MPOKEITAl YIa TNV XPOVIKN TTERI0S0
TOL apPXilel Aiyo HETA TNV evapén TV apdeboewy HeTaxeipiong. Paivetral AOITTOV TG N
EANEIWN VEPOL O€ TUAUA TOL NN AVETTTLUYUEVOL PIJKOL CLOTAUATOG TNG KAAANIEQYEIAC
LTTO TNV YIA, emTnpéace Tov LA

O LAI ouvééetal Aueoca e TNV SIaBéoipn ToooTNTa alwToL OTNY KaAAEpyela. H
edapIkn vypaacia TTailel CNUAVTIKO POAO OTNV SIAALTOTTOINCN KAl CLVETTWS OTNV S1a0BE-
OIMOTNTA TOoL alwToL. To Yeyovog, OTI OTNY LTTOYEIA OTAYSNV APSELON TO ETTIPAVEIAKO
OTPWHA TOL £5APOLG SlaTnpeital ENEO, MOAVOy, efnyel TN HelPEVN avamTougn QLA-
AQUATOG O€ OXEON ME TNV ETMPAVEICKT), KOBWC TO AWTO OTNV EMIPAVEIAKT OTPWON,
TTEOPAVAC, 5EV KATEDTN SIABECIUO YIA TA PLTA KATA TA TTEWTA OTASIA AVATITLENC.

MNpoidvtog TOL XPOVoL, O LAl @aivetal va EemMAVAKAUTITEl OTIC LTTOYEIEG
LETAXEIQIOEIG KAl va @pBAvel OxedOV OTA ETTTTESA TWV EMIPAVEIAK®WY, VA PUAVA TTEPITTIOL
TTOIV TN CLYKOWIGNA. ALTO o@eiAeTal MOAvOV oTnVv armokaractacn TnNg Siadikaciag
ELXEPOLG TTPOCANWNGS VEPOL aATTO TA PULTA PECW TNG avamTLuéng PabuvTepoL PIJKOL
OLOTAMATOC KAl TNV TTEOCANYN vEPOL amd PABLTEPA OTPWHATA, AVATTANPWYOVTAG
ETOI TNV «ATTOAEIO» TTIOOCANYNGS ATTO TO ETMIPAVEIAKO N SIARPEXOUEVO TTANPWGS OTPWUA.

Av kal o LAl oxetiCetal BeTIKA PE TNV PWTOCVLYVOECN KAl CLVETTWS HE TNV AVATITLEN
NG Rropalag, 1o yeyovog OTI oTd TeLTAAQ O {AXAPIKOG TITAOC &ival N TTAPAUETOOG TTOL
TTailel HEYAADTEPO POAO, £XOVTAC TTITELXOE TTAPAAANNAG Eva IKavoTToINTIKO Rapog pilay,
Sev utTopel va odnynoel OTO CLUTTEQACHA OTI N €TMTELEN HeYAALTEPOL LAl Ba éxel WG
ATTOTEAECHUA HEYAADTEQN TTAPAY®YN. H HeYaALTEQN PULAAKN em@PAvEId ATIAITE TTEPIO-
odTEPN evEPYEIQ YIa va oLVTNENDBEN, OTTOTE AV HEYAADTEQO HEOPOC TWV TTPOIOVTIWY TNG
PWTOOLVOEONG PETAKIVNOE TTPOC TO PLANWUA, ALTO Ba E£xel ICWS APVNTIKN ETTITTITON
oTov {axaplko TITAO TV pilov. KOpIog oToOX0G o€ lia KAAEpyeia {axapOTELTAWY gival
N HEYIOTN duvartr) SEoHELON TNG NAIAKNAG AKTIVOROAIAG, N OTToia CLVSEETAI AUECA UE TOV
LAI. To 85-95% TOUL TIPOOTITTOVIOG PWTOC SeopeveTal pe LAl povo 3-4 (Scott and

Jaggard, 1993), TIMEC Ol OTTOIEG ETMTELXONKAV OTNV TTAPOLOA £PELVA.
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To PApoG TwV QLAY KAl TV KOPLPWV OTIC CAPSELOUEVEG LITOYEIWG
HETAXEIQIOEIC NTAV OTIC TIEQICCOTEQEC SEIYUATOANWIEC XAUNAOTELO aATO ALTO TWV
EMPAVEIAKWY. TA ATTOTEAEOHATA ALTA CUPPWVOLY HE TIC SIAPOPEC TTOL PPEONKAV
HETAEL TV HETAXEIPICEWY WS TTPOC ToV SeiKTN PLANKAC em@pavelag. To TTOCOOTO TNG
palag twv pilev oTn OLVOAIKA EnpEn pAla Sev TTAPOLCIACE ONUAVTIKEC SIAPOPES
QVAPECA OTIC HETAXEIPIOEG. Epgavietal OPWG WA HIKEN LTTEQOXN TWV LTTOYEIDV
peETaxelpioewy. To TeAKO auTd TTOCOOTO (CLYKOWSA) avTd épBace TO 79% OTNV

peTaxeipion EX eva utrepéPn 1o 83% oTn YI.

Amdédoon Tng KaAAiépyeiag

Katd tnv afioAdynon tou opEéAOLS TNG Apdevong, KOPIO evEIAMEPOV TTAPOLOIALEl N
ATTOKPION TWV OIKOVOWIKGWY CLVOETIKGOV TNG TTAPAYWYNG, NTOI TV pIfeV Kal ISIAITERWG
NG {axapnc. Ta aTTOTEAECHATA TNG OTPEUUATIKAG amodoong oe Papog pilav edefav
WG KAl OTIC TPEIC KAANEQYNTIKES TTEQIOSOLG N SIAKOTITOWEVN Apdevon €5waoe TO
LYPNAOTEPO VTIO Papog pidwv. H YA vttepeixe kal akoAobOnoe n EA. YITnv 1TooTN
KOANEQYNTIKA TIEpiodo  (2003) n Siakomtopevn vtoyea apdevon (YA) £d6woe TO
LWPNAOTEPO VARTTO PAPOG PICWV XWEIC OUWS oNUAVTIKA Slapopa.

To 2004, n amoédoon NG YA ATav TTAAI N LWNASTEPN SIAPEQOVTAG OTATIOTIKWG
ONUAVTIKA HE TIG HETAXEIQIOEIG TTOL £5WOCAV TNV HIKPOTEPN TTApAywyn o€ Papog pilwy,
ATOI TV SVO UETAXEIPIOEWY EPAPHUOYNS aépa. KaTtd tnv cuykoudr) Tou £éToug 2005, N
Slapopotoinon TNG  amddoong HETAEDL TV  HETAXEIQIOEWY NATAV  evTOVOTEPN
TTaEoLOIAOVTAG OTATIOTIKWS CNUAVTIKEC SIAPOPES HETAED TWV € APKETES TTEQITITWOEIC.
O1 800 ueTaxelpicelg SIAKOTITOHEVNG AESELONG LTTEPEIXAV KAl TIAAI  &vaVTl TV
OTTOAOITTRV. MeTAEL TV peTaxelpicewy EB kal EX uTTApxel OXETIKN LTTEPOXN TNG EB, TTANV
OUWC OXI OTATIOTIKAC CNUAVTIKA. ITNV TIEQITTTGON TWV UETAXEIQICEWY EQAPUOYNCS aépa,
n ouvexNg epappoyn (AY), €5woe peyaALTepn ammodoon Kal Ta  Tpia  £€1n,
TTaPoLOIAlOVTAG OTATIOTIKAS ONUAVTIKA Slapopd povVo KATA TO TPITO £TOC, OTTOL N A
£EPpOaoE Ot APKETA LYPNAOTEQA ETTITTESQ OE OXEON HE TA TTOONYOLHEVA £TN.

H petaxeipion YB qaivetral va voTepel o€ oxéon PE TIG LTTOAOITTEG, APOL N HECN
amoddoaor TNG yia Ta Tpid TN ATAV N XaunAoTepn. O1 MOAVEC ATTWALIES VEQLOL AOYW
BaBeitc SINBNONG, HE ATTOTEAECUA TNV HIKOOTEPN TTOCOTNTA VEPOL SIABECIUN yia TNV
KAANIEpyeIa, e€nyei TNV HelwpEvn amodoon TV {axAPOTELTAWY OTNV METAXEIPION ALTA.

H teNikr) amodoon oe Papog pilov SIAPOPOTIOIEITAl O OXEoN HE TNV AvATITLEN
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TNG KAANEPYEIQG O€ KABE PETAXEIPION OTTWG ALTH EKTIMAONKE YE TN PETPNON TOL SEIKTN
QLANIKNG em@aveag. ALTo e€nyeital S1IOTI KATA TNV SIAPKEIA TOL TIPWTOL MUICOL
SIa0TAPATOS TNG PAACTIKAG TTERIOS0L N avénon TNS pilac e€apTtdTal amd Tov ADE, eve
5ev LTTAPXEI OXeSOV KAMIA oxEon METAEL ToL ADE Kal TOL TTOCOCTOL ALENCNG TNG PICag

oT0 petemeira diaoTnua (Scott and Jaggard, 1993).

MoIoTIKA XapAKTNPICTIKA TAPAY®YNS

H amdédoon oe {axapn £5woe avaAoya ATTOTEAECUATA WE ALTA TNG ammodoong o€
Bapog piloov apoL n  TEPIEKTIKOTNTA ot  {Axapn &&v  TTapovoiace  18IaiTepn
SlagpopoTttoinon. ‘ETol, ol apdeLOUEVEG e SIOKOTITOHMEVN TeXVIKNA HeTaAxepioeg YA kal EA
ESwoav TNV LYNAOTEPN TTAPAYwYN {AxaPNG AvA CTPEUUA KAl TA TpIA £TN.

H ovuykévipwon Jaxapng o€ kKaAd apdevopeva  CaxapoTeLTAA  avaveral
oTaBePA KATA TN SIAPKEIa TNG PAACTIKAG TTEQIOSOL, POAVOVTAC O€ WA PEYIOTN TIMA 15-
18% (g {axapng ava 100 g vwtng pilag) apKeTa TTPIV TN CLYKOWMISA. L& KATATTOVNUEVES
KOANEQYEIEG, N oLYKEVTPWON Caxapng avfdaveral TaxLTERA Kal, KATW ATO HEYAANG
SIAPKEIAC KATATTOVNON, UTTOEEN va gival 5% LWNAOTEPN O¢ OXEoN HME KN KATATTOVNHEVA
@LTd (Hang and Miller, 1986a). ‘Ouwg, TEIEAUATA PE £va €LPL PACHUA HETAXEIPICEWY
dpdevong £6e€av WIKEN eMiSpacn OTn CLYKEVTPWON {AXapPNg OTNV TEAIKA CLYKOWSN
(Ehlig and LeMert, 1979, Winter, 1988). AuTO o@eiAeTal oTa avfavopeva Tood
HEAQOOOYOVWY OTIC PIEC TWV KATATTOVNUEVWV PLTOV TTOL EMSEOLY HEIWVOVTAG TNV
HETPOVHEVN OLYKEVTPWON ({AXaENS O€ OXEoN HE QLUTAV TV N KATATTOVNUEVRY, KATA
oTn oLvykowdn. EmmAéov, évag AANOG TTAPAyovTag €ival o BPOXOTITWOEIC TOL TEAIKOL
oT1adioL TTOL TeEivOLV va EMAVLEATOCOLY TIC PICEC TWV KATATTOVNHEVWY TELTAWV,
XOUNAWVOVTAG KATA CLVETTIEIQ TN oLYKEVTPwWon {axaeng (Vukov, 1977).

O1 Loomis and Worker (1963) avépepav avfnuévn ovykévipwon {axapng LTTo
ouvONkeg L&ATIKAC kaTammovnong. Oi Ehlig and LeMert (1979) SiamioToay TTWS OLTE N
ouykévipwon {axapng, oLTE n TAPAYWYN £mNEEACTNKAY amd TO vePO  TIOL
EPAPUOCONKE CLOTNUATIKG 11% eTTAvV® Kal 23% KATw amd Tnv ET. O1 Miller and Hang
(1980) cvumépavay TS N mapaywyn {axapng dev emmnNEedoBnke Ao TNV HEIUEVN
KaBnNUePIVH apdevon oTa ETTITTESA TOL 35% £C 50% TNG £€ATUICOSIATTVONG. AVTIOETWC,
ol idlol gpevvnTéc (Hang and Miller, 1986a,b) avagépoLy ALENUEVN CLYKEVTPWON
axapng Me TTepIopIoUEVN apdevon. EmmmAcoy, diamiotwoay avénon 1ng Enpng palag
HE €papuoyn £wC kal Tov 85% tnNg ET. O Winter (1988) avagépel TS TO TTOCOOTO
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KE®. 6 ENIAPAZH THE APAEYZHE ETHN KAAAIEPTEIA

{axapng oTnv pida Tou TELTAOL bev ETNPEACONKE ATTO £va PEYAAO €LPOC CLVONKGV
vdartikng karamovnong. O Howell et al. (1987) diamioTwoay pia abEnon ToL TTOCOCTOV
AxapnG Kal KATd CLVETTEIA TNG TTAPAYWYNS {axapng AOY® TNG TTPWIUNG TTALONG TWV
APS&ELOEWY. TNV i8I HEAETN, AVAPEPETAl TTWC N UIKPOTEPN oLXvoTNTa dpdevong &ev
MEIOE oNUAVTIKG TNV TTapaywyn {axapng. O1 Carter et al. (1980) culnToLY TNV LEATIKN
KaTaTrovnon oTo TEAOG TNG PAACTIKAG TTEPIOSoL TTapd TNy emidpacn Tng ET oTnyv Tapa-
ywyn. O1 Davidoff and Hanks (1989) SiamioTwoay Mg N mapaywyn {axapng oxetidetal
TIEQICCOTEPO HE TNV TTAPAYWYN O€ PICES Kal TTOAD AlyOTEQO WE TO TTOCOOTO {AXAPNG.

H vtrepoxr) NG SIAKOTITOHEVNG £PAPHOYNG €ival OAPNS KAl OTO LTTOAOYIOUEVO
OIKOVOUIKO OMENOG, &va &ev LTTAPXEI CLOTNUATIKA SlagopoTioinon  HETAEL TwV
OTTOAOITTROV UETAXEIQICEWY, Ol OTTOIEC AKOAOLOOLY TNV TACN TTOL TTAPATNENBNKE TNV
Tapaywyn Py, &TOC amo Tnv EB, Tou AOyw piIKpoOTEPOL JaXapPIKoL TITAOL
Tapovoiadlel pelwpevn amodoon oe {axapn KABWGS Kal Tpdcodo Ta SO TTPWTA £TN.

‘Oocov apopd OTA HEAACTCOYOVA CLOTATIKA, N XAUNAOTEPN TTEPIEKTIKOTNTA O€ K
TTAQATNEEITAI OTIG PETAXEIPIOEIC APSELOPEVES LTTOYEIWS, XWPIC ONUAVTIKA Siapopd. TNV
TTEQIEKTIKOTNTA TOL Na OTIC PI(EC TWV TELTAWYV SEV CNUEIVOVTAl ONUAVTIKEG SIAPOPES
HETAEL TV HeETAXEIPIoEY. AfIoonUEiTO €ival TO yeyovog, OTI OTnV  METAXEIpIoON
EM@AveEIaKNG apdevong e XapnAn Tteon (EB), n ouykévipwon Touv Na eivalr n
LWNAOTEPN O& OXEON HE TIGC LTTOAOITTEG WETAXEIQIOEIS KAl OTA TRIA £TN TTEIDAUATIOHUOV.
INUAVTIKA SlagopoTtioinon &ev TApATNENONKE €TTIONCG KAl OTA ATTOTEAEOUATA TNG
OLYKEVTPWONG TOL ApIVO-N oTn Pia ToL {axaEOTELTAOL HETALL TWV HETAXEIDICEWY.

YOUpva pe Toug Milford et al., (2000), o1 euTToPIKG ATTOSEKTEC CLYKEVTPWOEIG K
oT1a {axapoTeLTAA gival 700-1000 mg K avd 100 g {axapng. ZUYKEVTOWOEIC TTAVE aTTo
Ta OPIA ALTA HEIVOLY TO TTOCO TNG {AXAPNC TTOL KPLOTAAANWVETAI ATTO TO XLUO, APOL
n emidépaocn Tou K gival HEYAADOTEPN O OXEON HE ALTA TWV GAAWDV HEAACTOYOV®V
oLOTATIKAV. YYNAEG oLYKEVTPWOEIG ToL K OTIG pileg Trepiopilouv To TTooooTO TNG {axXa-
podNc TToL pTToPEl va e€axBei WG KPLOTAANKA {axaen KATA TNV PIOUNXAVIKN diladikaaia.
Etol, o K é€xel pHeyaALTePN emidpaon amd o1 1o Na kai 7o a-N (Hurvey and Dutton, 1993).

O Barbanti (1994) kaBo6pice Ta OpIa CLYKEVTPWONGS ToL Na oTn Bopela ITaAia ot
140 mg avd 100 g {axapng. Ivpgwva pe toug Palmer and Casburn (1985), TG
amrodekTa Opla ToL a-apivo N oTa TeOTAQ e avopyava £5Aagpn cival 150 mg kal o€
opyavika 200 mg ava 100 g {axapng. a TG eAANVIKES oLVONKeG ol Tsialtas and Maslaris

(2004), avaQEPOLY CLYKEVTPWOEIC HEAQCOOYOVWVY OTA TEOTAA Ot TTOAD LYPNAOTEQA
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{78 ATIOAOTIKOTHTA XPHXHX NEPOY

emiTeda amo Ta ATTOSEKTA OPIA TTOL AvaPéPBOnKav. AvaAoyda gival Kal Ta aTToTeEAEoUATa

TNG TTAPOLOAG £PELVAC.

ATOS80TIKOTNTA XPRONG VEPOD

O1 TexVvIKEC Apdevong He LTTOYEIA OTAYOVA TTAPOLOIALOVTAl ATTOSOTIKOTEQEG ATTO TIG
emeaveliakeg. H uttoyeia diakomtopevn (YA) afloAoyeital wg n TTAEOV ATTOSOTIKA TEXVIKN
TTOL £PAPUOCONKE, APOL TTAPOLOIACE TIC LWNAOTEPES TIHEG TOOO OE ATTOSOTIKOTNTA
VEPOL AP&eLONG OCO KAl 0€ TLVOAIKH ATTOSOTIKOTNTA KAl YIA TA TEIA £TN TTEIOAUATICUOL.
AVTIOETOG, N emgaveiakn ouvexNs (ovppartikn) dpdevon (EX), afioloyeital wg N
AYOTEQO ATTOSOTIKA APOL KAl YIA TIC TREIG TTEPIOSOLS TTAPOLCIATE TIG XAUNAOTEQEC TILEC
TO00 o¢ amodoTIKOTNTA VEPOL ApdeLoNg OCO KAl O CLVOAIKI ATTOSOTIKOTNTC.

Ta emimeda TNG ATTOSOTIKOTNTAC XPNONG VEPOL TTIOL EMMTELXONKAV pE TNV YIA
mapovoialovial LYNAG av kal eV UITopoLY va aflohoynBoly amdALTa aApov &ev
OTTAPXOLY  SNUOCIELUEVESG  TTANPOPOPIEC  ATTOSOTIKOTNTAC  XPNoNg  VvepoL o€
axapOTELTAQ APSELOUEVA PE LTTOYEID OTAYSNY Apdecvon oTny diEBvr RIRAIOYPaPIa.

O1 Sepaskhah and Kamgar-Haghighi (1997) avagépouv TIHEG attodoTiKOTNTAG
XPNoNng vepoL yia TTapaywyr pEidov TToL KLupaivovTal amd 1,91 Kg otpl mmt yia
EQapUOYn 2248 mm vepoL kal 5,21 Kg otpl mm-t yia epappoyry 803 mm vepoL o€
KaAEpyela apbevopevn pe avAdakia. O1 Sharmasarkar et al. (2001) ot TeipduaTa
dpdevonG TEOTAWYV HE EMIPAVEIAK OTAYSNV KaTEypayayv ammodoTikOTNTa XENoNG
APSELTIKOL VEQOUL YIa TTapaywyn pIoV TTOL KLPAvVONke amd 9,6 £wc 10,6 Kg otpl mm-1
HE TNV HEYAALTEPN WUERR va attodibeTal OTNYV APSELON HE TNV HEYAADTEQN CLXVOTNTA.

Ol Fabeiro et al. (2003) ot gpyacia Toug, SNUOCIELOLY TA ATTOTEAECUATA TTEIPA-
HATOG EAAEIMUATIKAC apdevong {axapOoTeLTAWY UE ETTIPAVEIAK OTAYSNY KAl AvAPEOOLY
ATTOSOTIKOTNTES XPNONG VEPOL aTTd 12 £w¢ 18 Kg oTpl mm-t yia katavaAwon 896 Kkal
690 mm vePOUL, AVTIOTOIXWG. ANUOCIELHUEVA ATTOTEAECUATA AVAPEQOLY ATTOSOTIKOTNTEG
XPNong vepoL yia Tapaywyn {dxapng amod 0,7 £éwc 1,6 Kg o1el mm-Lt oe {axapoTeuTAd
omapueva TNy avoign (Cassel and Bauer, 1976), amo 1,1 ¢0G 2,5 Kg o1pl mm-t o¢
TTIEPIOXEC HE LSaTokaTavaAwon 600-900 mm (Dunham, 1993) evw ol Ehlig and LeMert
(1979) avapépouy TIHES aTto 1,4 €606 2,0 Kg oTpt mm-1, yia ig H.M.A. kai ol Rinaldi and
Vonella (2004) §i6ovv WUE yia Tnv {axapn 1,23 Kg otpl mm-L, yia mepioxr) Tng NOTIAG
lTahiag. Or Ayars et al. (1990) avagépouy TIES TToL pOdavoLy To 1,55 Kg o1pt mm-L yia

TEOTAQ APSELOUEVA PE PN Kal 1,49 Kg ot mm-! yia ap&eLOPEVA e AAATOLXO VEPO.
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KepdAaro

Enidpacn TV TEXVIK®OV EPAPLIOYNG TOU VEPOU OTIG
UYPUOCIAKEC OUVONKEG TOU £8A(POUC

7.1. EXATQIH

H amodoTikr) xpron Tou vePoL (KAl TV XNHIKWYV) ATTO TIC YEWPYIKEC KAANEQYEIES Eival
ONUAVTIKA TOCTO ATTO OIKOVOUIKY, 600 Kal amd 1ePIRAANOVTIKA ammoyn. H utrepdpdevon
EXEl WG ATTOTEAECHA QATTWAEIC VEQPOL KAl XNUIKWY AOYyw Pabeidc 8INBnong, TTOOKAAE
HOALVON TOL LTTOYEIOL VEPOUL KAl UTTOPEI £TTIONG VA EMTNEEACEl APVNTIKA TNV AvATITLEN
TV PLTAWV. H LTTOAPSELON AVTIBETWG, £XEl WG ATTOTEAECUA TNV SnIoLEYIA WIKEOL
SIABPEXOUEVOL £5APIKOL OYKOL TTOL &€V UTTOPEN VA TTAPEXEl ETTAPKESG VEQLO OTA QULTA
(Khan et al., 1996).

Méow TNG otaydnv Gpdevong cival epikTA n Slaxeipion TNG LYPACIAC KAl TV
XNUIKGOV. H yvoon Tou oXAUATOC ToL SIappexOUeEvoL  e5AIKOL OYKOL KAl TNG
KATAVOWNG TNG LYPACIAC HEca ot ALTOV, &ival ISIAITEQWS CNUAVTIKN Yia TNV Siaxeipion
TV OLOTNUATWYV OTAydnV dpdevong. MNa va emTeLXBel N PeEyIoTn amodoon TNG
KAAIEQPYEIAG ava Hovasa epaPPOlOPEVOL VEQOL, ALTO TTPETTEI VA TTAPEXETAI €KEI OTTOL
Ol PICEC TV PLTWV UTTOPOLY VA TO TTPOTAAUPAVOLY HE EVKOAIQ.

YTO KEPAAQIO ALTO, TTAPOLOIAJOVTAI TA ATTOTEAECHUATA TWV HETPNOEWY LYPACIAG
oT0 £¢5agog kal afloloyeital N emdpaon TV SIAPOPWY TEXVIKWV £PAPHOYNS TOL VEQLOL

oTNV KATAvour auTng.

7.2. ENMIAPAXH THX APAEYXIHX XTHN EAA®IKH YTPALIA

Ta CaxapOTeLTAA €xouv éva PaBL PIJKO CLOTNUA TTOL MTTOPEl VA ATTOPPOPNTEI
QTTOTEAEOUATIKA TO VvePO amd Pdabog tepimouv 100 cm, €podoov &ev  LTTAPXOLY
adlamépaTtol opilovTeg oTny edagikr katatour) (Dunham, 1993). Yuven®g, n diathpnon
NG LYPACIAG OTA EMBLUNTA ETTITTESA PEXPI ALTO TO PABOG eival oCNUAVTIKO {ATNUA TOCO

yla TNV avamTuén TNG KAANIEQYEIAS OCO KAl YIA TNV ATTOPLYI ATTWAEIV.
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EMIAPAZH THE APAEYZHE ETHN YTPAZIA

7.2.1. AIAKYMANIH THX YTPAZIAX

H Siakbpavon 1ng €6agiKNG LypAciag oTNV €5AMIK KATATOUN YIa KABE
petaxeipion Sietar omc Ekdves 7.1a €wg 7.1e TTOL AKOAoLOOULV. Ol HETPNOEIC
AvVa@EPOVTAl OTNV  APSELTIKA  TIEPIOSO  ToL  €TOLG 2004, Avaloyn Siakbpavon
KOTAYPAPETAl KAl OTA TRIA £TN.

YTO €MPAVEIAKO OTPWHA, Sev TTapaTnpeital 16iaitepn Siagopotioinon petagy Ex
Kal EA. AVTIOETWG, N YA KOPAVONKE O¢ EAAPPWC TTIO PEYAAO eTTiTTeSO attd TNV YI, evad Sev
Sla@opoTToNBNKE CNUAVTIKA N LYPACIA OTIC HETAXEIPICEIC EPAPUOYNG aépa. XTo PABOG
avTo, TTAPATNEEITAl XAUNAR LYPACIa OTIC TTEPITITOOEIC TWV LTTOYEIWY HETAXEIPICEWY,
apoL Sev SIAPPEXOTAV TO EMIPAVEIAKO OTPWUA. XTNV LTTOVEIA EPAPUOYN HE XAUNAN
mmeon (YB), SiamoTtaveral N PIKEOTEEN SIVYPAVON TOL EMIPAVEIAKOD OTPWUATOC, APOL N
LYPACIa KLHAVONKE OTA €TTITTESQ TOL CNUEIOL POVIUNG HAPAVONG.

110 PAB0G 15-30 cm, O& OAeG TIC TIEQITTTWOEIG, N LyPAcia diaTnPNBNKe KOVTA
oTnVv L&ATOIKAVOTNTA. ALENUEVES TIMEC OE OXEON HE TIG LTTOAOITTEG TTAPOLOIacE N EB. ITto
BAabog Twv 30-60 cm, N EA siatnpnBnke otaBepd oe bwnAOTEPA etTiTTeda Ao TNV EX. H
ibla TAON TTAPATNPEEITAl KAl OTIC LTTOYEIEG EPAPHUOYEC OLVEXOLC Kal SIAKOTITOUEVNG
dpbdevong. X avTd To PABOC, TAPATNENONKE ALENUEVN LYPATIA OTNY LTTOYEIA APdeLoN
pe XaunArn trapoxn (YB), og¢ oxéon pe 1O PABOC Twv 0-30 cm. ITIC METAXEIQIOEIC
EQAPUOYNG aépa, dlatneeital N Taon TToL TTAPATNPENONKE KAl OTA TTPoNyoLHEva SLO
BAON, pe TNV AT SNAASN va KLUCIVETAI CLOTNUATIKA OE PEYAADTEQA eTTITTESA €6AMIKNAG
Lvypaociag amo TNV AL.

Y10 PABog TV 60-90 cm, TTAPATNEEITAI LYPNAOTEPN LYPACIA OTIC LTTOYEIEG
HETAXEIQIOEIG, XWPIC va LTTAPXEI TNUAVTIKY SIAPOPOTTIOINCN HETAED TWV HETAXEIQIOEWY.
TEAOC, OTNV TEAELTAIA OTPWON, ALTA TV 90-120 cm, PaAiveTal N XAUNAOTEQN LYPACIA
TV  ETTIPAVEIAKQDY HETAXEIOICEWY O OXEON HE TIC LTTOYEIEG, OTTOL Ol TIMEC TNG

KOPAVONKavV og LWNAA etTiTTeSa.
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KE®. 7 EIIAPAXH THX APAEYZHX XTHN YTPAXIA TOY EAA®OYZ
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Eikova 7.1a: H petaBoAr) Tng edagikng uypaociag o€ Babog 0-15 cm o€ kABe peTayeipion.
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(18] EIIAPAXH THEX APAEYIHE ITHN YI'PAXIA
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KE®. 7 EIIAPAXH THX APAEYZHX XTHN YTPAXIA TOY EAA®OYZ
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i¥{8] EIIIAPAXH THEX APAEYIHE ITHN YI'PAXIA
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KE®. 7 EIIAPAXH THX APAEYZHX XTHN YTPAXIA TOY EAA®OYZ
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EMIAPAZH THE APAEYZHE ETHN YTPAZIA

7.2.2. KATANOMH THIX YTPAZIAX ITHN EAA®IKH KATATOMH

O1 Ekoveg 7.2a - 7.2n mrapovoialovv TNV KAtavoun Tng €6agIKNG LYPACIAg OTTWG
HETOPNONKE O€ KABE HETAXEIPION HETA TNV €papPUOyrn TNG Apdevong. H kaTtavour 1ou
TapoLolaleTal,  Eival  AVTITTPOOWTIELTIKA TV  TPIOV OCEPWY  HETONCEWY  TTOL
Sievepyndnkav. H vypacia petpnOnke pe 1n didtaén Trime-FM (TDR) kai ekppddleTal o€
TTOCOOTO KAT” OYKO.

ATIO TNV KAILAK®WON TNG XPWHATIKAG S1IaBABuions aAAG kal ammo TG 1I00UYEIG
YPAUUES TNG LYPACIAG TTOL KATaokKeLAoONKay, SideTal pIa eKOVA TNG KATAVOUNG TOL
VEPOUL o€ KABE peTaxeipion.

H eqpappoyn TnG Siakomtopevng Apdevuong €iXe WG ATTOTEAECHA TNV TIEQICCOTEQO
OMUOIOHOP®N KATAVOWUN TNG LyPaaciag, TOoo oTo emPavelakd (EA) 00O Kal OTO LTTOYEIO
(YA) cboTnua og oxéon e TNV cuvexn (CLUPATIKA EPAPHOYD).

ITIC EQPAPUOYEG APSELONG PE XAUNAA TTAPOXN, TTAPATNEEITAI KAADTEQN KATAVOWN
TNG EB oe¢ oxéon e TNV cLPPATIKA EL aAAG oTnv TTepimTwon Tng YB mmapartnpseital n
XEIPOTEPN OPOIOHOPMIa APOL Ol TIHES TNG LYPACIAG £pBacav OTo eTTiTTESO 50-60%.

H ocuvexng epappoyn agpa (AL) @aiveral va eixe KAAOTEQO ATTOTEAECUATA O€
oxton HE TNV EPAPUOYN Qépa OTO TEAOG TNCG Apdevong (AT) OTTOL N TTAEOXN aépa
PAiVETAl VA PEIMOE TNV LYPACIA TTAVE ATTO TOV OTAAGKTN, AAAD KATW ATTO TO ETTITTESO

avTouv, N LYPACIA KLUAVONKE e LYPNAAQ eTTiTTESA.
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KE®. 7 ENIAPATH THE APAEYEHE LTHN YTPAZIA TOY EAA®OYZ
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Eikova 7.2a: KataTtoun Tng €da®IkngG uypaaoiag (% K.0.) aTn peTaeipion EZ.
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Eikova 7.2B: KaraTopur TngG dagIkng uypaaoiag (% K.0.) aTn yetaxeipion EA.

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 13:33:13 EEST - 18.218.212.196



IWZ8 EINIAPAXH THX APAEYXHX XTHN YI'PAXIA

AméoTaon amrdé oTaAdkTn (cm)
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Eixova 7.2y: Katatoun Tng edagikng uypaociag (% K.0.) oTn peTaxeipion YZ.
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Eikova 7.28: KartaTopr Tng daIkng uypaaiag (% k.0.) oTn peraxeipion YA.
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KE®. 7 ENIAPAZH THE APAEYEHE LTHN YTPAZIA TOY EAA®OYZ
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Eikova 7.2&: KataTtoun Tng da®ikng uypaaiag (% K.0.) aTn peTaxeipion EB.
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Eikova 7.20T: Katartour Tng dagikng uypaaoiag (% K.0.) oTn peTaxeipion YB.
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EMIAPAZH THE APAEYZHE ETHN YTPAZIA

AmroéoTaon ammrdé oTaAdkTn (cm)
50 40 30 20 10 0 10 20 30 40 50

BdBog (cm)

80

90
Eikova 7.2T: Karatour Tng €dagikng uypaoiag (% K.0.) oTn petaxeipion AT.
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Eikova 7.2n: KataTtoun Tng edagiknig uypaaiac (% k.0.) oTn peTaxeipion AZ.
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KE®. 7 EIIAPAXH THX APAEYZHX XTHN YTPAXIA TOY EAA®OYZ

Ytov MNivaka 7.1, mapovcialovial KATIOIEG TTAPAUETOO! TTOL PTTOPOLY va BonBnoouyv
oTnv afloAdynon TNG KATAVOUNG TNG LYPAciag ot KABe WETAXEIPION. YITOV TTivaKa
TTAPATIOEVTAl O1 PEYIOTEG TIHEG LYPAOIAG OTTWCS METPNONKAV Pe TNV SiIaTagn Trime-FM,
KOOGS KAl N OUOIOHOPPIA TV TIHWYV ALTWY, OTIWG LITOAOYICONKE HE TOV CLVTEAEDTN
OMOIopOoP®iag Tou Cristiansen (CU).

Tehog, oTov TTivaka SideTal n emipAveId TTOL KAALTITE N SIABECIUN LYPACIA TOL
edapoug (TAW), LTTOAOYIOMEVN WG N SlaPopd PETAEL TwV IcoUY®Y LYPACIAG TNG
L&ATOIKAVOTNTAG KAl TOL ONUEIOL HAPAVONG, WG TTOCOOTO €M TNG CLVOAIKAG

S1aPpexOHEVNG ETTIPAVEIQG.

MNINAKAZ 7.1. Mapaperpor a§ioAdynong Tng diappoxng Tou edagpoug

MeTayeipion Omax (%0 K.0.) CUp (%0) Araw (20)
E> 42,13 38,0 42,8
EA 33,89 59,6 68,7
EB 36,18 52,5 58,3
Yz 41,09 49,5 46,6
YA 35,98 58,4 55,9
YB 55,21 57,1 51,5
A 40,52 42,2 50,9
AT 41,74 42,9 40,4
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7.3. ENIAPAXH THX APAEYIHI XTHN AIABPOXH TOY EAA®OYL

H vwnAAG cuxvoTNTAg EPAPHOYN TOL VEPOL KAVEl TOV XpOvVo SiINBNoNG va yiveral éva
MO ONUAVTIKO HEQOG TOL APSELTIKOL KOKAOL KAl £TC1 Of 1610TNTEC TNG PONG TOL VEPOL
OTO £5QOG €ival Ol O ONUAVTIKEG €5APIKEG TTAPAUETOOI OTOV OXESIAOUO €VOG
OoLOTAMATOG OTAYSNV Apdevong (Bresler, 1978). Autd cvuPaivel ce avTiBeon Pe 1A
TTapadooiakd CLOTAPATA OTA OTTOIa WA PPAxeia TTEQI0S0G SINBNONG aKoAoLOEITAI ATTO
IO HAKEA TTERIOSO avakaTtavoung, eEATIONG KAl TTOOCANWNG VEQOL ATTO TA PULTA. X
AULTEC TIC HEBOSOLC, TA XAPAKTNEICTIKA SIABECIUNG LYPACIAC €ival O IO CNUAVTIKA
edapikn Tapdauetpog. O1 Lubana et al. (2004) séxovTal TNV iSIa apxn AvVA@EQOVTAG TTWGS
otnv otayénv 1O £6aog Sev evdlagpipel TOOO WG SeEAUEVR VEQOD APOL CULVEXWG
ETTAVATIANPWVETAI OCO TIPETTEl VA PEAETATAI HAdl HE TNV EVTAON €PAPHOYNAS TOL VEPOL
oTnV €Midpacn TNG HOPPNG Kal TNG KivnoNng TOL VELOL PECT CE ALTO.

O oxedlaopog TV OoLOTNUATY  OoTAayénv  dpdevong  TrEPIAaUPAvel  Tov
TPOCSIOPICUO TNG TTAPOXNG WV OTAAGKT®V KAl TNV I0AToxn avtwv. Eival Aoimov
amTapaiTNTN N YVOoN TV dpxwv ToL SKTouv TNV otdydnv dpdevon g HA
TPI08100TATN Sladikacia SINBNoNG TTPOKEIMEVOL ALTEC VA £PAPUOCOOLY oToV aypPo. Ta
e€ayoueva amoTeAéouaTa amd BewPEnTIKEG AVAALOEIG g oLVSLACUO HE TTAPATNENOCEIG
€T TOL TTESIOL, €ival éva XPNOIMO EQYOAEIO yia TOV OXESIAOHO TV CLOTNHATWV
dpdevong ye otayova (Bresler, 1978).

APKETA HABONUATIKA HOVTEAD KAl €QYACTNPIAKA TTEIPAUATA EXOLY AGREl xwpPA
TTOOKEILEVOL VA TTEQIYPAWOULY TNV Kivnon TOL VEPOL OTO £6APOC. MovTéAa SINBnong
ammod ONUEIAKA TTNYR £XOoLV TTapovolacBe amd Touvg Wooding (1968), Brandt et al.
(1971), Warrick (1974, 1985), Ben-Asher and Phene (1993), Cook et al. (2003). ApPKeETOI
pETpnoav ot edapoiekaveg (Moncef et al., 2002, Li et al. 2004), eAGXIOTOlI OUWS OTOV
aypo. Or Bresler et al. (1971) cvykpivav dedopéva TTEIPAUATOG OTO €OYACTNPIO ME
BewpPNTIKES TIEC KAl O Roth (1983) cLYKPIVE TTEIPAPATIKA Sedopeva e Sedopéva aypou.
Map’ 6Aa avtd, n emi ToL TESiov afloAdynon TNG Kivnong TOL VEPOL LTTO CLVONKES
oT1aydnv dpdevong Kal EISIKOTERT OTNV TTEPITITAON TNG YXIA Sev €xXEl TOXEI CLOTNUATIKAG

Slepebivnong.
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7.3.1. ENI®ANEIAKH AIABPOXH

Ye ALTAV TNV £PELVA EANPONCAV PETENCEIC TNG KivNONG TOL VEPOL HE SIAPOPES TEXVIKEG
TTOOKEIMEVOL va SlgpeLvNBEl TO TGS O PLOPOG TTAPOXNS KAl N UEBOSOC £PAPUOYNG
£TNEEACOLY TNV HOP®N TNG SIARPOXNSC O CLOTAUATA OTAYSNY APSELONG.

Ta amoteAéopata NG diIaPpoxNg TNS emMPAVEIAS TOL £6APOLS, APOPEOLY OF
HETPACEIC TNG SIapéTooL SIAPPOXNC TPIWY OTAACKTWV Yia KABe wia amod TIG TEEIG
ETTIPAVEIAKEG UETAXEIQIOEIG, TTOL AAUPAvovTaV o€ pIa KaBapr) ammd PAACTNON empAavelq,
KATA PNKOC evOg oTaAakTN@opov. O1 Ben-Asher et al. (2003) pérponoav Tnv eEATTAGCN
TOL LYPOU HETWTIOL OTNV ETMIPAVEIA TOL £5APOLS XPNTIUOTIOIVTAG KAPPIA WG SEIKTES
TTOL £UTTNEAV OTO £€5APOC O€ MIKOA KATAPETPNMEVA XPEOVIKG SIACTAPATA YIA va
ONUEIOCOLY TNV BECN TOL LYPOV HETWTTOL OTNV AKOPEoTN {vn. TO €DPOG TNS KivNoNng
TOL ETTIPAVEIAKOD LYPOL HETWTTOL HETENONKE XEIPWVAKTIKA 2 WPEEC META TO TEAOG TNG
apdevong KABETa oTOV OTAAAKTN aTTO ToLG Dehghanisanij et al. (2004).

To yeyovog OTI N epaPUOyn TOL VEPOUL SIaKOTITOPEVA avfavel TO TTAATOG TOUL
LYPOUL HETWTIOL, TTAPATNEEITAI ACPAADS OTNV e6APIKN EMPAVEIQ OTIWG QAiVETAl OTNV
Eikdva 7.3 mou 6&ibel v petapoAn NG SiapETpou SIAPPOXAS OTNV EM@PAVEId TOUL
eSAPOLE YIa TIC TPEIC EMQPAVEIAKES HETAxEIpioeg, ATol TNV EX, Tnv EA kai Tnv EB. H
SIAUETPOC £POACE OTNY PEYIOTN ATTOOTACN ATTO TO ONUEIO SIAVOUNG OTNV TIEQITTITWON
NG SIAKOTITOPEVNG EPAPUOYNG. OTIwg ¢aiveral otny Eikdva 7.3 n bwnAOTEPN EviAon
EPAPHOYNG TOL VEPOL EiXe WC ATTOTEAECHA TNV ypnyopoTepn Kivnon Tou LYPEOL

HETTTOU.
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Eikova 7.3: H peraBoAn Tng SiauéTpou diaBpoxnc oTnv eniPAveid Tou e3APOUG OTIG TPEIG

ENIPAVEIAKEG LETAXEIPIOEIG.

H taon Atav n idia yia TIg TTEQITTITOoEIG TNG cuvexoLg (EX) kal TNG Apdevong HE XAUNANR
mapoxn (EB) kal meprypagetal e e€lowoelg ekBeTIkNG pop@nc (Peifu et al. 2005) aAAG
SIEPEPE OTNV TTEPITITON TNG SIAKOTITOUEVNG €PAPUOYNG (EA) Kal TTEQIYPAPETAI HE TN
XPNON HIAG YOAUHUIKNG e€icwong:

D,, =atP [7:10]

D, =at+p [7:1P]
O1 TAPAUETPOI TV eEl0WTEwY TTapovaidlovTal aTov lMivaka 7.2.

Ta amoteAéopata Seixvouy TG OCO LYNAOTEPN N TTAEOX TOTO PEYAADTEQN gival

N EMIQPAVEIAKN ETTEKTACN TOL VEOOUL KAl KATA CLVETTEI N €MIPAVEID SINBNONG.

MINAKAZ 7.2. MapGueTPOI EKTiUNONG THG SIaBPEXOLEVNG SIAUETPOU |IE TIG AVTIOTOIXEG

TIuEG TOU R?
‘Apdeuon a B R?
Suvexnc (E3) 29,81 0,216 0,9987
AlakonTopevn (EA) 2,45 27,98 0,9936
XaunAnc nieong (EB) 20,43 0,286 0,9968
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7.3.2. AIABPOXH ITO BAOOX TOY EAA®OYX

YTOV OXESIaoPO evOG CLOTAMATOS OTAYSNY O OYKOG ToL SlaPpéxeTal amod Evav
OTOAGKTN  €ival onUavTIKOG. ALTOC TIPETTEl va  €ival YVWOTOG TTIPOKEIMEVOL VA
TPOC8I0PIoOEl O CLVOANKOG APIOUOG CTAACKTGWY TTOL aTTaiTeiTal yia va SiaPpé€el Evav
HEYAAO OYKO £5APOLGS TTOL XPEIAZETAI YIA VA KAADWYEI TIG ATTAITAOEIG IAG KAOANEQYEIQC.

MoAL Aiyn TToocoxn €xel 500¢i OTNV EKTIHNCN TNG KATAVOPNACS TOL VEPOL aATTO TNV
oTayénv apdevon KATW ATTO TTPAYHATIKEG CLVONKES aypPoL. H EAAEIYN KATAVONONG TOL
TG N KATAVOWN TOL £5APIKOL VEQPOUL eTTNPEEAETAl ATTO TIC LSPALAIKEG I8IOTNTEG TOL
AKOPECTOL €6APOLG HEPIKEG POPEC EXEl WG ATTOTEAECHA TNV €0PAAUEVN Slaxeipion Kal
KATA CLVETTEIQ TNV XAUNAR aTToS0TIKOTNTA XpHong vepoL, (Lubana et al., 2004).

To OXNUa KAl O CLVOAIKOG OYKOG TOL £6APOLG TTOL SiIaPpéxeTal KATW aATTO Evav
OTAAGKTN T4 OTIOIA TTOIKIAOLY TTOAD AVAAOYWC TWV LSPALAIKDV TTAPAUETOWY TOUL
e6A@POLG, TOL APIOUOL TWV OTAACKT®Y, TNG TIAPOXNG TWV KAl TNG oLXVOTNTAG
dpdevong, TMPETTEN va TTPOCSIoPIfeTAl ETOI WOTE VA TTAPEXETAI OTA PULTA £VAG ETTAPKNG
Sl1appeYHEVOG £6APIKOG OYKOC TTOL VA CLVAVTA TIC ATTAITACEIC TOLG OF VEPO.

H popery 1ng SIaPPOXAS via KGBe peTaxeipion SiepeLvhONKe OTO TTEIDAUATIKO
AYPOTEUAXIO O OPLYUA TTOL EKOKAPONKE KABETA OTIC YPOUMES TV TTAELPIKWY. H Béon
TOL LYPOUL METWTTOL KATAYPAPOTAV HE TN Pondea evog TIAEYpATog (KapPd) TTou
KATAOKELAOONKE pe SlacTAoelg 1 x 1 m kal SIaoTAoelg TTAEypaTog 0,1 x 0,1 m.

O 6p0oC LYPO PETWTTO OTIWG XENOIUOTTIOIEITAl €66 AVAPEPETAl OLOIACTIKA OTNV
KATAYPA®PH TV OPATOV SIAKPITGV 0piwv HETALL Siappeyuévng kal ENENG em@Aaveiag
(Oron, 1981). To Opio ALTO CAPWGS KAl SV ATTOTEAEI TO TTPAYHATIKO LYPO HETWTIO APOL
Sev TTPOCSIoPIcONKE HE TNV HETENON TNG £8APIKAC LYPACIAC TTPOKEIHEVOL ALTO va
TTPOCSIoPIOOE ETTAKPIPWCS, TTANY OUWGS N SIadIKacia TToL AKOAOLONBNKE ATTOTEAE KOIVN
TTOOKTIKN) HETAEL APKETQV EPELVNTWV TTOL ACXOANBNkKav e To {ATNUa (Battam and
Sutton, 2003, Hanson et al., 1997, Hanson and May, 2004, Singh et al., 2006). MNMap’ 6An
TNV EANEIWN QKPIPEIAG OTOV TTPOCSIOPICHO TOL LYPOL HETWTIOL, N OTITIKA ALTA
kaTtaypagr amodidel Tnv SlapopoTroinon TNG HOPPAS TNG KATAVOUNG TOL VEPOL LTTO TIC
SIAPOPETIKEG TEXVIKEG EPAPUOYNAC TOV.

O Bresler (1978) avagépel TTOG T LYPA HETWTTA €ival ONUAVTIKA OTNV oTAydnv
SINBnon emelbn Seixvouv Ta OpIa ToL APSELOPEVOL edagikol oykov. O Amir and Dag
(1993) xpnolhoTToinCAV TNV TEXVIKN EKOKAPNG TAPEOL YIA VA TTAPATNEACOLY KAl VA

KATAypAWouLV TNV éKTaon TNG SIaPpoxNG OTo PABOC TOL £5APOLGS TTOL apPdevodTAV ATTO
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KIVOOMEVO OLOTNHA  uIKpodpdevong. Or  Al-Quinna  and Abu-Awwad (2001)
Slepebvnoay TNV Kivnon  TOL  LYPOL  UETATIOL  KATAOKELAJOVTAC TAPEO KAl
XPNOILOTIOIVTAG £vA TIAEYUA KAl AVAUIYVOOVTAG TO APSELTIKO VEQO HE LEATOSIAALTO
KOKKIVO XpwMa. Tnv idia TexVIKN xpnolpgotroinoe kal o Oron (1981) Siavoiyoviag Tappo
yIa TOV TTPOCSIOPITUO TOL LYPOUV HETWTTIOL.

Ta aTTOTEAECUATA TV HETPNCEWY TOL LYPOL HETWTTOL WG TIPOC To PABOG
mapovoialovTal oTiG EikOves 7.4a £w¢ 7.46. H popor) TNG Siappoxng Seixvel wia kabaprn
S1aQoPA HETALL TWV UETAXEIQIOEWV.

Fevikn SiammoTwon amoTeAel N avénuévn opilOvTIa AvATITLEN TOL LYPOL HETWTTOL
oTNV TTEPITITAON TNG SIAKOTITOUEVNG Apdevong, TOCO OTO LTTOYEIO CLOTNUA OCO KAl
OTO €mM@aveiakd. TALTOXPOVWS TTAPATNEEITAI OXETIKA HIKOOTEQN KABOSIKN Kivhon OTIG
LETAXEIQIOEIG TNG SIAKOTITOMEVNG £PAPHOYNG KAl EAAPEA HEYAALTEQN AVOSIKN Kivnon
oTnv YA OXeTIKA Pe TNV YI. ITNV SIQKOTITOPEVN APSevon Ol em@aveec SIaRpoxNc cival
TTEQICTOTEPO KLKAIKES TTAPA EANEITTTIKEG.

TNV TTEQITITON APSELONG HE XAUNAN TTAPOXN, LTTAPXE CAPNS SlaPpoPOoTIoINCN
LE TO TTPONYOLUEVA KABWG N KABOSIKKA Kivnon ToL VePOUL eival PEYOADTEON KAl N
opICOVTIA HIKPOTEPN aATTO TIC AAANEG HeTAxEIPioEG. EiSikOTEpa oTny TTepimTeon TG YB
TTAEATNEEITAl JIKEN avOSIKN Kivnon TOL VEQPOL &V KATAYPAMETAl N TIAEOV avfnuevn
KABOSIKN Kivnon TToL SeixVvel AtTAEIa aTTo TO £vePYO PICOOTOWHUA.

TNV EPAPUOYN Cépa, N HOPEPr) TOL LYPOL HETWTIOL ATAY TTAPOUOIA HE AVTAYV TNG
OLUPRATIKAG LTTOYEIAG epaPHOoYNS (YI) pE TN SIAPOPA TS KLPIWG OTNV HETAXEIPION
oLVEXOLC TTAPOXNG aépa (AL), TAPATNPEAONKE AKAVOVIOTN KAl TLXAIA Kivnon TOL VEQOUL
TTPOG TNG €6A@IKN ETIPAVEIQ PE TN HOPPN «KAVASAG». Y& KATTOIEG TTEQITITOOEIG, ALTO

yIVOTaV 0paTO KAl OTNV £6A@IKN ETTIPAVEIQ.
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KE®. 7 ENIAPATH THE APAEYZHE LTHN YTPAZIA TOY EAA®OYE

Eikova 7.4a: Karaypar Tou uypoU LETWNOU oTnV ouvexn EZ (enavw) kai diakonTopevn EA

(KATW) €NIPAvelakr) epappoyn Tou vepou.
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Eikova 7.4B: Kataypa@r Tou uypou LETOMNOU 0TV ouvexn YZ (endvw) kai diakonTopevn YA

(kaTw) unoyeia epapuoyn Tou vepou.
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Eikova 7.4y: Kataypagr) Tou uypoU HETWMNOU OTnv €nigpaveiakn EB (enavw) kai unoyeia YB

(kaTw) eQappoyr Tou vepoU pE XaunAr napoxn.
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Eikova 7.48: Kataypar) Tou uypoU LETWNOU OTNV OUVEXN €pappoyn agpa A (enavw) kai oTnv

€Qapuoyn aépa aTo TENOG TG apdeuong AT (KATw).
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7.4. LYZHTHIH

Alakbpuavon Kai Karavopun Tng vbypaoiag

Ta amoTteAéopaTa £pxovTal oe CLMP®Via pe TNV diammioTwon TV Neibling and Gallian
(1997), yia TNV IKAvOTNTA TOL CLOTAPATOS APSELONG HE LTTOYEIOLS OTAAAKTNPOPOLG
aywyoLS va dlatneel TNV £dapikn vbypaoia oto PABog Twv 30 — 45 cm, o¢ emimeda
TETOIQ QOTE N TIUA TNG VA PNV TIEPTEN at1d TO 0,8 TNG AY, TiuA KATW aAtmd TNV OTToid TO
£6apog xapaktnpiletal Enpd OTOLG TIEPICOOTEPOLS TOTTOLSG  edagav. AvaAloyn
S1IaTToTWOoN Avag@EéPOLY KAl Ol TAKEAAQpPIOL-MakpavTwvakn K.d., (2000) kal Sakellariou-
Makrantonaki et al., (2001, 2002b), HeTA ATTO TTEIPAUATIKY) KAANIEQYEID OTNV iSIa TTEQIOXN.

H kaAbTepn opoiopop®ia TNG LYPACIAC OTNV TTEPITITON TNG SIOKOTITOUEVNG
dpdeLoNG PAIVETAl VA OPEIAETAl OTO Yeyovog OTI N ALTH TTOCOTNTA VEPOUL KATEAARE
HEYAADTEPO €6APIKO OYKO, APOL OTIWS TTAPATNENONKE KAl OTNV KATAYPAPr TOL LYPOL
LETATTOV, Kal €6 LTINPEEE HeyaALTEPN 0PICOVTIA AvATITLEN.

H epappoyn aépa emédpaoce oTnv vypaocia Touv edd@ouvg oTo PILOCTPWUA
HEIVOVTAG TNV TIEPIEKTIKOTNTA O€ veEPO (AY) N ATTOWOVIAG TO aAmd TO £yYLTEQO
TTEQIRAAAOV TOL OTAAAKTN (AT).

AebSopéva TETOIO EXOLV TIPAKTIKO evOIA@EPOY OTOV OXeSIAOUO APSELTIKGV
OLOTNUATRYV, EISIKOTEPA OTAV N TTEPIOSOS AVAKATAVOUNG &ival Ppaxeia CLYKPIVOUEVN HE
v &INBnon. H xpnon auvtv Twv Texvikwy b&idel Tnv duvatdtnTa eAEyxouv ToL
SlappexOHevoL OYKOL TOL €5AQEOLS PLOUICOVTAC TNV TIAPOX OCLUPWVA HE TIC

LSPALAIKEG TOL 1610TNTEG (Bresler, 1978).

Ailappoxn Tov e8agoug
ITnv afioAdynon TnG em@aveakng SIaPpoxng Tou £6APOLG, TA ATTOTEAECHATA TTOL
a@opoLy oTnv couppartikn (EX) apdevon TapovoialovTal TTAPATIANCIA HE ALTA TTOL
EXOLV TTAPOLOIACEl AANOI EPELVNTEC YIA TNV ETIPAVEICKT OTAYSNY, TOCO WS TTPOC TNV
TA0oN 00O KAl WC TIPOG TIC TIMEC TV TTOPAMETPWY TWV EKOETIKWY €SI0WOE®Y TTOL
XPNOIHOTTOINCAY YIA VA EKTIUACOLY TNV UETAROAN TNG SIAPETOOV.

YITNV €MEPAVEIAKN SIaKOTITOPEVN apdevon N avamTuén TS SiapéTpou SIAPPOXNG,
TTEPIYOAPETAl e YPAMPUIKN efiowon. O1 eflomoec pmopoLby va Pondbriocouv oTnv
EKTIUNON TNG SIAPKEIAC TNG APSELONG TTPOKEIUEVOL Vva €mMTELXOEl N emMOLUNTA

emmgpaveiakn Siappoxn.
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2L YZHTHEIH

To MoooOTO TNG EMPAVEIAS SIAPBOOXNG CLYKPIVOUEVO HE TNV CLVOAIKN ETTIPAVEIQ
e€apTaTal ATTO TNV TTAPOXA TOL CTAAGKTN, TNV ICATIOXN Kal Tov £6agIkoO TOTTO (Keller and
Karmeli, 1974). O1 Goldberg and Shmueli (1970) SiamioTwoaAv TS O PLOUOC TNG
Kivnong ToL vePoL Kata TNV opIlOVTIO KAl TO TEAIKO €DPOC TNS €MPAvVEIAS SIAPPOXNG
gival oLVAPTACEG TNG TTOCOTNTAG KAl TOL PELOPOL EPAPHOYAS TOL VEQPOL KAl TOL
€5APIKOL TOTTOL.

ITNV WG TPOG To PABOG SIappoxn ToL e6APOLG, YEVIKN SIATIIOTWON ATTOTEAE N
avénuévn opIZOVTIA AvATTLEN TOL LYPOUL HETWTIOL OTNV TTEPITITWON TNG SIAKOTITOUEVNG
dpdevong, TOOO OTO LTOYEIO CLOTNUA OCO KAl OTO EMPAVEIAKO. TALTOXPOVWG
TTAQATNPEEITAI OXETIKA HIKOOTEPN KABOSIKN Kivnon OTIC HETAXEIQIOEIC TNG SIAKOTITOUEVNG
EQAPUOYNC KAl EAAPPA PEYAALTEPN AVOSIKN kKivhon oTnv YA OxeTIKA pe TV YI. ITnV
SiakomTopevn apdevon ol em@aveeg SIAPPOXNG cival TTEPICCOTEPO KULKAIKEG TTAPA
EANEITTTIKEG.

H aimia yia autd amodibetal otnv cLYKPOLON HETALL TPIXOEISOLS KivnoNng Kal
BAPLTIKAC KivNOoNG YIA TOV EAEYXO TNC Kivhong Tou vepoL. ‘OTav 1O vePO £pappodleTal
ouvexoOHeva n PapLTNTA PAIVETAl VA LTTEQVIKA €TTEISA TO VvEPO EICEPXETAl O £va NoN
SiaPpeypévo cLOTNUA KAl N KATAKOPLEN Kivnon (aiveTal va emkpaTtel. ‘OTav 10 vepo
epapuoOleTal SIAKOTITOMEVA N TPIXOEISNG PAIVETAI VA LTTEPVIKA EAKOVTAC TO VEPO TTPOG TA
€€ KAl TTIPOG TA TTAVG O€ OXEON HE TOV OTAAAKTN TTPOG Eva ENPOTEPO £6APOC. KaBwg
TO £5apog ovvexilel va diaPpéxetal, n PapvLtnTa Tailel Evav oNUAvTIKOTERO POAO
EPAPHUOLOVTAC A KATAKOPLPN £AEN OTO «vEéo» vePO TIOL TIPOOTIOETAl, AANG TO
«TTAACIO» VEQO CLVEXICEl VA KIVEITAI €€ KAl TTAV®W ATTO TO €TTTTESO TOL OTAAAKTN AOYW
TV TPIXOEISWV duvauewy (Bristow et al., 2000).

H kivnon ToL LYPOUL HETWTTOL O¢ £va £5AMOC LTTO WA TINYA oTAYSNY Apdevong
OXETICETAI HE TOV £5AMIKO TOTTO, TNV APXIKA €6APIKA LYPATIA KAl TOV PLOUO TTAPOXAG TOL
vepoL (Hachum et al., 1976, Hawatmeh and Battikhi 1983, Goldberg and Shmueli,
1970, Goldberg et al., 1971). Oi Brandt et al. (1971) avémTuav éva BewENTIKO HOVTEAO
yia N Slgpevvnon TNG SINBNoNg ammd wa Nyn oTtaysdny. Ta ammoTeAEoUATA £5€1IEAV TTWG
pa avénon oTnvy TaPOoxN TOL OTAAGKTN TPOKAAeCE avfnon TN SIaPpexouevng
EMPAVEIAC KATA TNV 0pIOVTIO Kal peiwon TG SIaPPoxNS WS TMPog To PaBog. To isio
avagépeTal kal otnv HEAETN TV Al-Qinna and Abu-Awwad (2001). O1 Goldberg et al.
(1971) avagépovy TS cival suvaTtd va avénbei kaTa KAToIO TPOTTO N opIloVTIa

€EATTAON TOL LYPEOL HETWTTOL ALEAVOVTAG TNV TIAEOXN TWV OTAAAKTWV € TNV
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TTOCOTNTA TOL VEQOUL TTOL EPAPUOLETA.

Ol Bristow et al. (2000) SiamioTwoav OTl TA ePAPPOOUEVA PE LTTOYEIO COOTNUA
NTTACUATA €ixav HeyaAlbTeEPN 0pIlOVTIa eEATTAWON KAl HIKPOTEPN KATAKOQLEPN Kivnon HE
TNV EQAPHOYN HIAG OTPATNYIKAS XOPNYNONG TOL AITTACUATOS OTNV dpxn TNG dpdevong
AOY@® TNG KivnoNng Tou vePoL €€ Kal TTAVW ATTO TO ETTITTESO TOL OTAAAKTN AOYW TWV
TOIXOEISV SLVAUERDV.

O1 Ben-Asher et al. (2003) ava@Eépouy TS N TTAPOXN TWV OTAAGKTOV €mMdA
ONUAVTIKA OTIC LEPALAIKES ISI0TNTES TOL £6APOLG. YWNAEG TTAPOXES KAl KATA CULVETTEID
LWYNAN évtaon Sibypavong Tou ENEoL e5APOLS TTPOKAAE LTTORABMION TNG SOUNG TOUL.
YynAn évraon Siappoxng Slaxwpilel Ta £5a@IKA CLOCWUATWUATA, HEIWVEN TNV
KOPEOUEVN LESPALAIKA AYWYILOTNTA Kal avfavel TNV opIlovTia pon (TBavr amoppor)
amo Tov oTAAAGkTn. O1 Al-Quinna and Abu-Awwad (2001) Sigpebvnoayv Tnv emidpaon
TNG TTAPOXNG OTNV SIAREOXN TOL £6APOLGS Kal SIATTICTWCAY OTI ALEAVOVTAC TNV TTAPOXN
avénbnke n opilovTtia Siappoxn Eve TIAPATNENBNKE afloonueiwTn Hewon NG
KATaKOPLPNG SIARPOXNG.

Ta AmmoTEAECUATA TNG TTAPOLOAG £QELVAC CLOTAVOLY TIWC HE TN OTEATNYIKA TNG
SiakomTopevng  dpdevong  Mmopel va  emTeLXOel © OTOXOG TNG AvENoNG NG
ammodoTIKOTNTAG  XPNoONG VEPOL KAl HEWoNg Tou KIVOLVOL  EKTTALONG aATTO  TO

PICOOTPWHA.

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 13:33:13 EEST - 18.218.212.196



190

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 13:33:13 EEST - 18.218.212.196



KepdAaro m

MovTeAonoinon TG NapaywyikoTnTacg Tng
KAaAAIEPYEIQG

8.1. EIXATQrIH
To MPORANUA TTOL TIOETAI OTO KEPAAQIO ALTO gival va TeOE N TTAPAYWYIKOTNTA WG
ouvdapeTnon a) TNG BegpHoKPATIag Tou aépd, P)TNG NAIOKNS akTivoPoAiag, y) Tou
EPAPUOLOPEVOL VEPOL. ZNTEiTAl AOITTOV N €DPECN WIAC OXECEWCS TNG HOPPNC:

Y, =T3RS wY, [8:1]
OTTOUL éxel TeOe:

Yi' = nmapaywyikotnta (Mg/oTp),

T = n Beppokpacia Tov atpa (BABUONUEPEG),
Rs = n nAiakr) aktivopoAia (GJ m-2),
W = 710 vepO epappoyng (mm).

Emeibr) uTTAPXOLY N HETPNOEIG TNG TTAPAYWYIKOTNTAG Yi, 6a LTTAPXOLY ATTOKAICEIG PETALL
TV HETPNUEVGV TIMGV KAl ALTQV TTOL Ba TTEOKLYWOLY ATTO TNV AVATITLEN TOL POVTEAOL
NG E€icwon 8:1, SnAadn:

& =Y, -, [8:2]
To TEOPRANUA AOITOV avaAyeral oTny €LPECN TOL EAAXIOTOL HECOL TETPAYWVIKOL
OQAALATOC TNG oLYVAPTNONG &, SNAASA:

f=minimum(%zn:e,2 ). [8:3]

i=1

H eAaxioToTtoinon TNG oLvAPTNONG ALTAC f, N OTToIa KAAEITAI AVTIKEIUEVIK oLVAPTNON
KAl ONUEITEOV EiVAl EVTOVWG KN YOAMMIKA, UTTOPEI va eMTELXOE HE TTOAAOLG TPOTTOLG
TNG TTOOOTIKAG AVAALONG KAl AVAYETAI OTO YEVIKOTEQO TTIPOPRANUC TNG BeATIOTOMTOINONG
(optimization) Wwag pn yPAupiKNg oLvApTACEWS XWPIS MEPIOPICUOLS. ATTO TO CLVOAO
TV LTTAPXOLO WV PEOOSWYV ETTIAEXTNKE N PEOOSOG TV CLILYWV KAICEWV N HEBOSOC TV

Fletcher-Reeves yia AOyoug 1oL 6a avapepBoLV KATWTEQW.
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8.2. TENIKOTHTEX

MNa tnv TTAREN Katavonon Tng HeBoOdou TapaTiBevial KAT ApXNV HEPIKOI XPNOIUOI

OPICHOI TTOL BA XPNOIUOTTOINBOLY TN CLVEXEIQ:

Opiopog 1.
Ovopddetal kAion (gradient) piag cuvaptNoewg f(xi,Xz,.....xn) € CL 10 didvoopa VI 10
oTToI0 YPAPETAl WG €ENG:

of(X)/ 0x,

Bf(X)/ 0X,

Vf = gradf = [8:4]

of(x)/ ox,,

Ynueicoon: Opifovpe OT pia cuvAPTNON f(X1,X2,.....Xn) € CX, OTAV LTTAPXEI N TTAPAYWYOG K TAENG

NG oLvAPTNONG f(X1,X2,.....Xn) KAI £ival CLVEXAG.

Opliouodg 2.

H kNion wiag ouvaptnong f oe éva onueio X, eival éva SIavuopa KABETO OTNY KAUTTOAN
NG emeaveiag f(X) mouv mepvdel amd To onueio X, kal opilel TNV kateLOLVON TNG
HéyloTng avénong-avodouv Tng f(X) oTto onueio X, (steepest ascent direction) H

avTiBetn SiebOuvvon NG  KAiong opilel TNV kKaTeLOLVON TNG HEYIOTNG HEIONC-
Twong(steepest descent direction). EbAoyov gival OTI xpNOILOTTOIOVWE TNV ELKAEISEIT

NOorm TToL YIA TO SIAVOOUA X OPIZETAl WS AKOAOLOWG:

- S

KaBe Siavoopa Aoimmov U k&Beto AV oTtnv kAion Vf(X, ) emraAnBeLel Tn oxéon:

G- Vf(X,)=0

Opliopuoég 3.

‘Otav n ouvvaptnon f(xi,x2,....xn) €C2, O TMVAKAG TTOL TIEPIEXEI TIC SEVTEPES MEPIKES
TTAPAY®YOLG OTO ONUEIO Xy, EVAl TETOAYWVIKOG SIA0TACONG N Kal ovouddetal Hessian
mivakag kal cupBoAiletal wg V(VE(X))) N H(X,).

O Hessian 1Tivakag yia k=3 T1.x., EXel TNV AKOAOLON HoPPN:
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KE®. 8 MONTEAONIOIHZH THX [TAPATQI'IKOTHTAY [NESK]

[0%(x)  8(X)  O%(X) |
oxX; OX, 0%,  OX, O,
- - o%f(X o%f(X o%f(X
H(Ra) = V(Vi(R) = | 1) 2100 OTH) [8:5]
OX,0X, OX5 OX,0X
0%(X)  0M(X)  0%(X)
| OX30%,  OX40X, x5

BeRaiwg otav n cuvapTtnon f(xi,x2,.....xn) € Ck TOTE IOXVEL

o%f(X) _ 9%f(X)
OX; OX;  OX; OX;

SNAadn o Tvakag gival oTNV TTERITITON ALTA TETPAYWVIKOG KAl CUUUETPIKOG.

Inueion: TovileTal 161QiTeEPa €6 OTI:
V(VE(x))= sz()?) .
To apIoTEPO HEAOG TNG OXEONG ALTNG €ival TAVLOTAG SELTEPAG TAENG CLMUETPIKOG, eV TO SeEIO

. . . . Lo 2 o i A
HENOG KaAeiTal Laplacian TeAeoTng Kai eivalicog pe V=V - Vi=— + — + —-.
ox® oy° oz

Opiouog 4.

To OOVOAO TGV ONUEI®V X=X, +As, A>0 evaln evBeia oe éva n-81IA0TATO XWPO.
To SIGvLopa S ATTOTEAEl TNV KATELOLVON TNG €LBEIAC. H TTAPAYWYOS HIAC cLVAPTNONG
f oTnv kaTeLOLVON TNG TapaATTAvw eLBeiag diveral Ao TN oxEon:

g v [8:6]
dA

EVQ N KAUTTLAOTNTA KATA HNKOG TNG €uBeiag diveral ammd Tn oxéon:

d—2f=§T-V(Vf)-§=§T-H(§<k)-§. [8:7]

'OTav éva ONUEo X ival TOTTIKO EAAXIOTO , TOTE KATA HAKOG KABE eVOEIag X = X~ + AS
oL SiEpxeTal Ad To X, N oLVAPTNON EXel HNSEVIKA TTAPAY®WYO KAl Hn dpvNTIKA

KQUTTLOAOTNTA.

OpIouoG 5.
‘Eva Sidvoopa s, ovopdaletal sieb@vvon peiwong-mredong (nonascent direction) oTo

ONMEIO X, AV IOXVEL:
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§. - Vi(%,)<0
Na TNV TIEQITITAON TTOL I0XVEI HOVO TO <, EXOLUE SIELOLYON ALOTNPNG LEILONG-TITOONG
(descent direction) oTo onpeio X, .
‘Eva Siavuopa s, ovopdletal 8iebBvvon avgnong (nondescent direction) oTo onpeio
X, Qv I0XVEL:

S - Vf(%,)=0.
Na TNV TEPITITON TTOL I0XLEI HOVO TO >, £XOLUE SlEbBLVVON avoTneng avénong(ascent

direction) oTo ONUEIO X, .

Opliouog 6.
‘Eva SiIGvLopa S, OVOUAZETal Un OETIKAG KAUTLAOTNTAG (nonpositive curvature) oTo
ONMEIO X, Qv IOXVEL:

S - V(VE(%,)) 5, <0.
Na TNV TTEQITITON TTOL 1I0XLEI HOVO TO <, £EXOLUE 81IEDOLVON APVNTIKNG KAUTTLAOTNTAG
(negative curvature) oTO ONUEoO X, .
‘Eva SIGvLONa S, ovopaleTal un apvnTiKAG KaumuAoTnTag (nonnegative curvature) oto
ONUEO X, AV IOXOEL:

S, - V(VE(%,.)) 5, > 0.
Ma TNV TIEPITTITON TTOL 1I0XLEI HOVO TO >, £XOLUE SlELOLVON OETIKNG KAUTLAOTNTAG

(positive curvature) oTo ONUEIo X, .

Me BAON TOLG TTAPATIAVER OPICHOLS OTAV éva ONUEIo X Eival TOTTIKO EAGXIOTO , TOTE
KaTG PAKOG KABE €LVOeiag X =X +AS ToL SiEpxeTal amd To X , N ovvaPTNon éxel
HNSEVIKA TTAPAYWYO KAl N APVNTIKA KAUTTOAGTNTA OTO X . AnAadn 6a IoxLe:
ST.VF(X" )=0kar s" -V(Vf(X))-$>0
ATIO TIC OXEOEIC QLTEG KAl YIA KABE SiedBLVON S ATTO TNV TTPTN OXECN TTAIPVOULE:
Vi(X')=0,
eV atrO TN Se0TEPN OXEON TTAIPVOULE:

sT.V(Vf(X))-5>0, Vs
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Oewpnua 1.(Avaykaia ocuvonkn TTPWTNG TAENG)
‘EoTtw wia covaptnon fECL Av éva onueio X Sivel ToTIKO eEAAXIOTO, TOTE Hia avaykaia
oLVONKN eival

VI )=0

Oewpnua 2.(Avaykaia ocuvenkn §ebTEPNG TAENC)

‘EoTw pia cuvaptnon feC2. Av éva onueio X Sivel TOTTIKO eAAYIOTO, TOTE Hia avaykaia
ouvonNkKn sival

H(X )= V(VE(X'))> 0

Oeopnua 3.(Ikavég oLvenkes ebTEPNGS TAENKG)
'EoTe pia cuvapTnon fE€ C2. 'Eva onpeio X Sivel TOTIIKO EAAXIOTO, €AV I0XDEl N Avaykaia
OLVONKN TTPWTNG TAENG KAl © Hessian TTivakag gival BeTIKA 0pIoHEVOGS, SNAASN:

VI(X)=0, ka H(X )= V(VE(X'))> 0

Otwpnua 4.
Mia Siapopiociun (fe C2) kvpTh cuvdapTnon f Exel TIC AKOAOLBOEG I8IOTNTEC:

a) f(x,)-f(x,)= VTf(il)'(iz —Xy), VX, X,

B) O Hessian Tivakag eival BeTIKA opIoHEVOS () NUIOPIOUEVOG) Yia kdBe X, av n f(X)

eival avoTtned kupeTA (N KLETH), SNAAsdN:
sT.V(VE(X))-§>0, Vs=%0

sT.V(Vf(X))-§=>0, Vs

8.3. MOP®H AATOPIOGMOY BEATIEXTONOIHIHX

KaBe ahyopiBuog apxidel amod pia apxiKn TTPOCEYYION X, TOL €AAXIOTOL TNG
ouvapTnong f(X), TO OTTOIO EMITUYXAVETAl OTO ONHEIO X . ITN CLVEXEIA TTAPAYETAI HId
akohovBia onueieov {X,}, k=12..., n omoia kaBwg TO k—o OCLYKAiVEl OTO X .
TOVABWG WAXVOULUE KATA PNKOG EVOG HOVOTIATION, EEKIVAOVTAG aTTO TO TREXOV ONHEI0 X,

SNAAdM KAt UAKOC MIAC €LBEIAC OTO XWPEO TToL HETARAAAeTal N ocuvapTnon f. ETol o

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 13:33:13 EEST - 18.218.212.196



I'ENIKOTHTEX
aAyopIBuog TTapovoiadlel Ta ENg PAuaTa:
a) Ekkivnon atmo pia apxikn ToooEYYIon X, -
B) ITNV k emavAAnyn To TOEXOV ONEIO Eival TO X, .
Y) Kataokevalovpe pia KAPTTOAN Qk(Ak) He LETARANTH TNV Ak KAl e TIG €ENG 1610TNTEG:
e TO X, TTPOKOTTEl oAV TIUA TNG Qk(Ak) YIa A=0
e A A BETIKO Kal APKETA HIKPO va 1oXLE! f(Qk(AK)) < f(X, ).
TOVNOWGS N KAUTTOAN Qk(Ak) €ival pa eVBEia X = X, + A, S,, OTTOL TO S, ival éva Siavuoua
nx1, To omroio kaBopilel TN siebBLVON £pELVACG

8) XpnoipoTroleital KataAANAn Siadikacia emAoyng Touv PAuaTos (Step size procedure,

Line Search), yia Tov KaBopIoHO TOL Ak ETTAVG OTNV £LOEIA PETAKIVNONG
£) TiGeTal X, ,; = X, + AS,
oT) EAéyxetal KATTOIO KPEITAPIO CVYKAIONG KAl emavaAappaveral n Siadikacia av &ev

IOXVEI TO KPITHPIO CUYKAIONG

8.3.1. MEPIKO MPOBAHMA EYPEIHI TOY MHKOYX BHMATOX Ak
Aivetal éva onpueio X, kai pia 8iebBvvon §,. To KATAANAO Ak TToL Ba xpnoipoToiNBei yia

va PETAPEl KAVEIG OTO ETTOUEVO ONUEIO X, ., TIOOKOTITEl ATTO TN ALCN TOU :
Minimizef(xq +As,).
To KaTAGAANAO Ak gival autd oL ehaxioTotrolel TN cuvaptnon f(X, + As,) Tou A, yia

OULYKEKPILEVA X, , S, . ZOVNBWG XPNOILOTIOIOLVTAI OI AKOAOLOEG SIASIKATIES:

SSP | . ©£ETel @G TIUN TOL Ak £vA TOTTIKO EAGXIOTO YIO TO TTAPATIAVG TTPORANUA.

SSP 1l. ©ETel WG TIKA TOL Ak EVA CPAIPIKO EAAXIOTO YIA TO TTAPATTIAV® TTPORANUA.

SSP lll. ©fTel G TIUN TOL Ak €vA OTTOIOSATTIOTE TOTTIKO EAAXIOTO VIO TO TTAPATIAVG

TEOPRANUA, TO OTT0I0 Va Slacalilel OTI Ba IoXLE!:

f(X, + A, )< f(Xy).

O eviomOopoOG TOL PAUATOG Ak TTOL ehayioTomolel TNV f(X, + AS, )UTTOPEI va yivel pe
AVAAULTIK) péBoSo(epooov yiveral), ) pe apiBunTikh pébBodo. O TPEIC TTAPATIAVR
Sladikaoiec emAvbong ToL TEBEVTOC TPOPRAAUATOC KaAoLvTal BEATIOTES Sladikaoieg

emAoyng pAparog( Optimal Step Size Procedures, OSSP).
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8.4. TETPATQNIKEX MOP®EL
Eav avamtogoupe pia cuvaptnon f(X)oTo onueio X, cOUPVA pe TO TOTTO TOL Taylor Kal

TTAPOLE TTAPAYWYOLG HEXPI SELTEPLAG TAENG TTPOKOTITEL
- - - - - 1. . - - -
f(X) ~ (X, )+ V(X )- (X=X )+ E(X = X)' V(VE(X,))- (X = X, ), [8:8]

EAQXIOTOTTOIOVHE KATA HNKOG WIAG SIEDOLVONG Sy, OTTOTE COUPWVA HE TOV TTAPATTAVE
AAYOPIBUO EAAXIOTOTIOINONG EXOLUE:

X1 = Xp + AS, = AS, = X\q — Xy [8:9]
OfTovTag OTnv  TTaPaAmAve OXeon TIoL  &kPEAdel To  aAvamTuypa Taylor, pe

avTIKATAoTAON X = X,,; KAl AS, = X,,; — X, TTQOVOULE TN OXEON:
- — - - 1, - —~ -
() = (R + VIR ASc + SAS - VIVIRO) A,

MNapaywyilOLUE TN OXECN ALTA WG TTPOC Ak KAI TTAIPVOULUE:

) L 978, )5, 43,7 H% ) A, =0, [8:10]
dA,
AV AOOOULUE TWPA WG TTPOG Ak TTAIOVOULE:

A = — .
ST H() S

[8:11]

H oxéon autr) Tapéxel To HAKOC TOL PAHATOC YIA TNV €0PECN TOL ETOUEVOL ONHEIOL OTO
YEVIKO QAYOPIOUO, OTAV N oLvaETNON E&ival TETPAYWVIKN Hop®n ) TToooeyyileTal Ao
Hia TETPAYWVIKA HOPPN.

H TeTpay@VIKA HOP®r OTN YEVIKA TTEQITITWOT) TNG YOAPETAI WG £ENG:

f(R)=a+x' -6+%§<T H-X [8:12]

n oTToia Ye TTapaywyion divel TNy KAion:

ViX)=b+H-X = V(X )=b+H-X, [8:13]
AVTIKOBIOTOVUE TN TEAELTAIQ QLT OXEON KABWG KAl TNV AS, = X, ,; — X, OTN OXEON TNG
TTAPAYWYIONG KAl TTAIOVOULE:

df(Xy.1)
dA,

= ng(6+ H'ik)+§kT “H(X, ) (X;p =X, )=0

~ V(X )5 + 5, -H(X, ) A, =0=
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=5 b+5" H-X +5  H- X1~ 5 -HX =0
N TEAIKQ:

S, (D+H X, )=5, -Vf(X,,)=0 [8:14]
ATTO TNV TTAPATIAV® OXECN CULUTIEQAIVETAI OTI N KAion o©Tnv €mMOUEvN TPOCEyyion
X = X,,, €ival KABeTn oTnv mponyooLuevn SiebBvvon gAaxioTomoinong S, HE TNV omoia

EVTOTTIOTNKE.

8.5. H MEOGOAOL THX METAAYTEPHLX AAAATHX

Onwg avagépbnke oe TponyoLUEVA N  kKAion (gradient) WAC  AVTIKEIMEVIKNAG
ouvvaptnong f(X)oto onueio X, amoTeAsl éva SIAVLOOUA KABETO OTNV KAUTTOAN TNG
empaveiag f(X)Tov Tepvael amd To onueio X, Kal opilel TN SiebBuvon TNG HEYIOTNG
TOTKNG avénong g f(X)oto onueio autd (steepest ascent direction). H avtiBen
SiebBuvon opilel TN SikOLVON TNG MEYIOTNG TOTTIKAGC HeiwoNng (steepest descent
direction). H pébodoc NG HeyaALTEPNG AAANAYAC 1 pHEBOSOC TNG MEYIOTNG TITONG
ovoudaderal kal pEBodog Tov Cauchy.

MNa TNV karavonon g HeBodov autNg BewpoLue pia covvaptnon f(X)kar pia
TTPOOEYYIOT) TNG OTO ONUEO X, , YV®EICOVTAg OT To REATIOTO onueio tival To X . Mia
KOAOTEON TIPOOCEYyIon avadnteital  otnv  katevbuvon —VF(x, ). Kar apxnv

aSI0oTATOTIOIOVUE TO TTOEATIAV® SiIAvooud SIAIPWVTAG TO HE TO METPO TOL KAl

TTQPVOULE:
_ Vi) [8:15]
[vic
Qg s1eBLVON HETARACNG OTO ETTOUEVO ONEIO OPICOLUE TNV AKOAOLON:
S =— VIG) [8:16]
[V
To emmOpEvO onueio Siveral Ao Tn oxEon:
_ _ L V(X ) _ VE(X,)
Xisg = X FAS, =X + A (77— ) =X — Ay T—— - 8:18
k+1 k k 2k k k( ”Vf(?k j| ) k k "Vf(;(k j| [ ]

Na tov mMEOCSIOPIoUO TOL PAPATOC Ak CLVNBWC XENoIHoTTolEiTAl N pPEBodog OSSP |,
dnhadn mapaywyiletal n cvvdaptnon f(X)wg MEOC Ak kKAl N TAPAYWYOG £EI0OLTAI HE

[VigetaA%
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V%, ) J

Xy — =
df(% + AS) _ [ © i) o [8:19]
dA, dA, ' |

ATTOSEIKVOETAl OTI N HEBOSOG aLTH CLYKAIveEl oTnv Abon Tng f(X ), kaBg k — «,
epOCOV N oLVAPTNON ALTA Eival KLPETH KAl LTTAPXEI N TTAPAYWYOS HEXQ! TEITNG TAENG.
Na TNV TEQITITOON oLVAPTNONG TETPAYWVIKAC HopPNS () eav Tpoaoeyyiletal amd pia
TETOIAG HOPEPNGC) TO HNKOG TOL PAUATOC Siveral ammo Tn E€icwon 8:11 Tov avaTmTuxenke
oTnV TTaPAyPaAPo 8.4 TETOAYWVIKEG LOPPEG:
A = _M :
S - H(X, )-8y
AMNAQ gixape eloaydyel WG KAion TNy akoAovBon (8:16):
- V(X )

K =

R

Me avTikataoTaon TNG (8:16) oTnv TTapaTAve oxeon AapPaveral n akoAovon:

e [ VIR
v f(xk)-[— X J
f
A = — MER [8:20]

T
VIR ) ey [ VGO
[ ||mkﬂ ‘X“[ ||WJ

I 4
VIR, ) H%,)- VIR, )

N TEAIKA

k = [8:21]

ETOUEVEG VIO TNV TEPIMITOON TETPAYWVIKAG HOPPNS XPNOILOTOILITAl WG HAKOG
BAULATOC N TAPATIAV® £KPEACH, TTANV OUWGS OIS SIATOoTOVE Kaveig Xxpealeral Kal o

LITOAOYICOG TOL Hessian mivaka.
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8.6. MEOOAOI TQN XYZYTQN AIEYOYNIEQN

ITnV  TIPONYOLMEVN TTAPAYPAPO aAvagépBnkav TA  TAEOVEKTNUATA TA  OTToid
TTOOKOTITOLY AV €PpAPUOOBEl Wa pEBoSoG PeATioTomoinong mou  PaocileTal o€
TETPAYWVIKA TTOOCEYYION TNG AVTIKEIMEVIKAG OLVAPTNONG AVTI O¢ YOAUUIKN. ‘Evag aképa
ONUAVTIKOG AOYOG £PAPHOYNG TETOIV HOVTEAWYV, Eival OTI 0& CLVSLACHUO HE KATTOIEG
AKOPa 1810TNTES TTOL TTEQIYRAPOVTAl TNV TTAPAYPAPO ALTH, UTTOPOLY va Ponbrcouyv
OTNV KATAOKELR HEOOSWYV Ol OTTOIEC £XOLV TNV ISIOTNTA TOL TETPAYWVIKOL TEPUATICLIOV.

AivoupE TOV aKOAOLOO OPICUO:

Opiouog 7.

Mia pEBoS0oC Exel TNV 161OTNTA TOL TETPAYWVIKOL TEPUATICUOL OTAV evTOTTIlel (GLYKAIVEI)
TO PREATIOTO ONUEIO X* WIAC TETPAYWVIKAC QAVTIKEILEVIKAG OLVAPTNONG OE YVWOTO
TIETTEQACUEVO APIBUO ETAVAAAWEWV.

H mapamdavew onuavtikotaTtn 1610TNTA ETMTLUYXAVETAl PE TNV €0aywyn TV oLlLY®V
SIELOVLVOEWYV KAl HANCTA Ol TEXVIKEC QULTEG ePAPUOLOVTIAl ETAVAANTITIKA KAl O N

TETOAYWVIKEC HOPPEC. AISETAI APXIKA O OPIOHOS TV oLILYWV SIAVLOUATWV:

Opiopuog 8.
‘Eva obVOAO N YPAOUUIKGDG AVEEAPTATWY UN HNSEVIKDV SIAVOOUAT®V S5, ......5,
ouluyn WG TTPOC éva BEeTIKA oplopevo TTivaka H (Hessian) av

Si-H-5;,=0, vyiakdBel<i#j<n [8:22]

H xpnon tou cupPOAoL H yia ToV BETIKG OPICUEVO TTIVOKA OTOV TTOONYOUVHEVO OPICUO 8,
Sev eival kKaBOAoL TuXaia Kal £xel va KAVEl e TO YEyovog OTI O Hessian TTivakag Twv
QAVTIKEIMEVIKGV CLVAPTACEWY TTOL BA PAC ATTACXOANCOLY OTN CLVExEld Ba TTaiel To
POAO ALTO. AKOUQ, HTTOPOLUE VA ATTAITNOOLUE Ta SiIavuopaTa Tov OpiIcpoL 8 va civail
povadiaia, 1| HImopoLY va KAvVOVIKOTTOINBOoLY, SIAIPOVTAG HE TO HETPO TOLG. H oxéon
NG ovluyiag eival avaAoyn TNG oxéong TNG kKaBetdTNTAG. Av TeB¢i H = | (I=0 povadiaiog
Tivakag) T10Te N E§icwon 8:22 yiveral n cuvBnkn TNG KaBeTdTNTAG. H XoNoIuOTNTA TNG
Evvolag TV ocLlLywV SIELBVVOEWY EYKETAl OTO OTI BONBOLY OTNV KATACKELH HEBOSWV
HE TNV 1610TNTA TOL TETPAYWVIKOL TEQPUATIOHOL Kal €ToNg odnyoLv ot Hia opada

TTOALSIACTATY PEBOSWY TTOL XPNTIUOTTIOIOLY HOVO TTAPAYWYOLS TTEWTNGS TAENC.
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Opiouog 9.

Mia pEBodog BeATioToTroinoNg ovopdletal uE@odog culuymV S1ELOBLVOEWY AV KATA TNV
eQApUOYN TNG Trapdyel ovluyeig SIELOLVOEIC KAl EPAPUOLOUEVN OE HIA TETPAYWVIKNA
popr) e Hessian trivaka H €xel TV 1810TNTA TOL TETPAYWVIKOL TEQUATIOUOD.

AnAabn pmmopei va amobeixBei To akoAoLOo:

Oodpnua 5

Y€ KABE QVTIKEIUEVIK) OLVAPTNON TTOL Eival TETPAYWVIKA pHop®n oTov R"kal éxel éva
EAAXIOTO, AV AKOAOLONCOLE WA PEBOSO TToL TTapdyel SiIELBLVOEIG TTOL eival cLILYEIC
WG TTPOG ToV Hessian TTivaka TNG ouvaETNoNg, TO EAAXIOTO BA EVTOTTIOTE O N TO TTOAD
BAuaTa éva yia ke ocvloyn SiebOvvon.

Mplv TTPOXWPENOOLUE OTNV ATTOSEIEN TOL OEWPNUATOG 5 ATTOSEIKVOOLUE TO AKOAOLOO

Anupa:

Anpua 1
AIVETAI IO TETPAYQWVIK HOPPN f(>?)=a+>?T-6+%>?T-H->? KOl Sp,S,S0 40801

ovluyeic 51IELOLVOEIC WS TTPOC ToV BETIKA opIcpévo Hessian Tivaka H. ToTe 1IoxLel OTI:
n-1 §§
Ths
j=0 J H

ATTOS¢eEN

n-1
. . - A . . . -
Eotw o Trivakag Z(SJT -H-sj) sjsz. Av Tov TTOANATTAQCIQOOLME ATTO Se€Ia pe H- s,
j=0

Omov 5, Hia  Tuxaia  SleLBLVON  PETAED  TWV  Sy,S,S,,..5,4 ©O4  TTAPOLUE

[y

n
(§jT- ) S/ (H-5,). Emeadn opwg 10 5,5,5,,..5, 4 €var ouluyn wg TPog Tov
j=0

mivaka H, 8a éxovpe O, §;-H-S, =0,  yiak&Be 1<j#k<n

YOVETTWG TTPOKUTITEI OTI:

n-1
36 -H-5 ) GENMH-5) =6 H-5,) 5.6 - H-5) =5,

i=0
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53 i

Apa n §08¢ica mapdcTaon Z# av TTOAaTAaoIaoTe amd Se§id pe H-§, Sivel
. .H-s.
j=0 °j J

S, - Av TTOAaTAQoIaoTEl Ao apIoTepd e S, - H Ba 86t S, . Apa gival o avTioToopog
TTivakag Tou H.

AiVOULLE TOPA TNV ATTOSEIEN TOL OeWPNUATOG 5.

Amosei§n Ocwpnuarog 5:

‘EOTW OTI N TETPAYWVIKA AVTIKEIMEVIKA cuvapTnon sibetal amd tn E€icwon 8:12:
f(X)=a+ X" .6+%>2T HeX

Av AN®Oei N KAIoN TNG  EXOLUE OTI:

Vi(X)=b+H-X [8:23]
AKOUQ, YIa TO REATIOTO onpeio X Oa 1oxOel OTI Vf()?*)z 0.
Emopévag, amo Tny E§icwon 8:23 éxouue OTI:

X' =-H"b [8:24]
Apkei va &eifovpe OTI akoAoLBWVTAG cLJLYEIC KATELOLVOEIG eAAXIOTOTTOINONG, ¢ N
RApaTa pOdvoLpe oTo X ToL &iseTal amd Tnv Eficwon 8:24. AnAadr OTI N N-ooTh
pootyyion givar X, = X .
'EOT® Sy,5,,5;5--:5h1 OOVOAO OLILYWV WG TTPOG TOV Hessian Tivaka SIELOLVOEWY, Ol
OTTOIEC TTAPAYOVTAl HE KATTOIa pEB0SOo, SnAadr iIoxLel N E€icwon 8:22 yia 0<i#j<n-1.
ATIO  TOV Tevikd QAYOPIOUO  REATIOTOTIOINONG  €XOLHE  OTL Xy, = X, +AS,  Av

QVTIKATAOTACOLKE TTPOC TA TOW TIC SIASOXIKEG TTPOCEYYioEG OoTn Ooxéon autr, B6a

KATAANEOLUE OTNV aKOAOLON:

>
[N

k

I
o

‘Ouwg ot KABE eTTavaAnyn, €TTEIdN €ival TETPAYWVIKA LOPPN, TO HEYEOOG TOL PAUATOS Ak
Siveral atmo tnv E€icwon 8:11:
V(% )-8,

)\kz . —
S¢ -H-S,

[8:26]

AV TNV AVTIKATACTACOLE OTNV E§icwon 8:25 6a TTAPOULE:

%, = % - f{M}gk [8:27]

SJ'H'gk
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Eival opwg s, - VH(X, ) =35 -(H X, + 6) kal avTikaBioTovTag amo v ESiowon 8:27 1o
X TTPOKOTITEL:
§vi%,)= 3 {Hx TR Y 5}
i=0
ATIO TNV apxiknA LTTOREoT 1oXVE! S, -H-§ =0 yiai=0,1,...,k-1, COVETEG N TTPONYOLHEVN
oxéon Sivel TNV akdAovenN:
5 V(%)= {H %, + b}

TNV OTTOIA AV TNV AVTIKATACTACOLUE OTNV Eficwon 8:27 6a TAPOLYE:

n-1(z27 o -
5 =% _z sk-(H-x0+bsk
n— 20 =T H -

k=0 S Sk

ko S«-H-s¢ koo | Sk - Hsk
n-1 < T n-1{,z 2T _
X, = %o - {M}H Ko —Z{(ik—s&)}b [8:26]
koo [ Sk - H - s¢ koo | Sk - HS¢
n1 g gl
ATIO TO Afupa 1 eival aAnBég om H™ = )" — ka — . Apa ot cubvéLaoud pe Thv Eficwon
k=0 Sk * - S

8:28 Ba TTAPOLE OTI:
X, =X, —H™(HX,)-H™
OTTOTE Eival TTAEOV PavVEPO OTI:

Xn = )_{O - )_{0 - H_lB = _H_16 = )_i*

TOL &ival N {NTOLUEVN OXEON.

YTV mapdypa@o 8.4, amodeifape o1 av epappodlovpe pia OSSP Siadikacia yia Tnv
ELPEON EVOG €AQXIOTOL MIAG TETPAYWVIKAG HOPPNG, TOTE AV X, E&ival n TpEKoLOa
TTPOCEYYION TOL REATIOTOL CNUEIOL, N KAION OTNV ETTOHEVN TTIOOTEYYION X, ., €iVal KAOETN
oTNn 81ELOBLVON EAAXICTOTTIOINCONG HME TNV OTTOIa PPEOBNKE N TTPOCEYYION ALTH, SNAASH):

$y - Vf(X,,)=0 [8:29]
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YTN OLVEXEID ATTOSEIKVOOLPE OTI AV KATA TN HEBOSO TTOL £PAPPOLOLUE O §IELOVVOEIG

TTOL TTapAyovTal eival cLlLYEI, TOTE N 1I6I0TNTA (8:29) £TTeEKTEIVETAI TNV AKOAOLON:

Oopnua 6

Av f(X) eival TETpQY@VIKA HOP®RA, KA §4,5,5,,...5, OOVOAO OLILYCV GG TTPOG TOV
Hessian trivaka 8iebBvvoewy, ol OTToieC TTaPAyovTal PeE KATToId PEBO0SO, Héxpl TNV
TTOOOEYYION Xk+1, TOTE:

V(X1) §=0 yiaj=1,2..,k [8:30]

ATTOS¢eENn:

Eival VTH(R,,)-§, = VTF(% ) 5, + i V(% 1) - V(% )},

i=j+1
ATIO TNV E€icwon 8:23 duwg Exovpe OTI:
VTf(Ku)‘ VTf(;(i ) = {)_{Hl - )?i }T -H

OTTOTE N TTOPONYOLHEVN YIVETAIL:

k
VH(%er) 8, = VIR S+ D R % H, [8:31]
i=j+1

‘OpWG, armo TO YEVIKO AAYOPIOHO EEPOLHE OTI:
X=X +AS = X, — X = AS;

AVTIKOBIOTOOHE OTNV E€icwaon 8:31 kal TAipVOLE TNV akOAOLON oxéonN:

Kk
VH(Reor)- 8 = V(% 0) -5+ D AST-HS, [8:32]

i=j+1
AOY® OuwG NG ovlouyiag, Ioxde O S, -H-§5, =0 via i = j+1,... k. ‘Etol oTn (8.32) 1O
abpoicpa e€agaviletal. Akoua, Aoyw Tng E€icwong 8:30 Ba 1oxLel VTf(Y(Hl)@j =0.
ApQq, n E€icwon 8:32 civar:

VTf(Y(kﬂ)- s; =0+0 yiaTtuxaio 1 <j<kmov ivar n {ntovpevn oxéon (8:30).

H kAion o€ kKABe TTpooEyyIoN VTf(Y(kﬂ) eival kaBetn oe kABe cvluyn dlebBLvoN.
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XPNOIUES 1810TNTES
AIVOLE TOPA HEPIKES EVOIAPEPOLTES XPNOIUES 1610TNTEC YIA OTI B AKOAOLONTEI.
AV KATA TNV £PAPUOYN Hiag peBodou trou mapdyel oLlLYEIC SIELOVLVOEIG TIPOKLTITOLV Ol
TTPOOCEYYIOEIG X, Xy, Xg veene , OpICoLUE TOV TTiVAKA:
XU =R -%) K %) .. (%-%,)]=[a% A% .. A%_]
TOTE APOL IoXLE
)_Zi+l - )_éi = A)_{i = /\igi
TTAiPVOLUE OTI

X0 =[hosy AS o AsSia]

OTTOTE:
AoSo
=T
(X(i))T | As
)\i—lgitl
Emeidr) Ouwg ol 51IevdvVoEIG Sy ,S; ... Sy Eival oLLYEIG, ATTO TNV TTPONYOLHEVN KAl TO

OewPNUA 6 TTPOKLTITE OTI:

(xO) . vi(z )=0 [8:33]

Opilovue akdPa ToV TTiVAKA:
G = [{VH(%,) - V(%o JH{VA(R, )= V(R )} .. {VE(X, )= V(R 0 )}

Kal av COPPOANICOLUE pE AQ; ; = Vf(x-)— Vf()?ifl) Oa TTAPOLE:

G"=[vg, Vg, ... vg.)
ATIO TOV OPIOPO TOUL TETPAYWVIKOD HOVTEAOL OTIC TETPAYWVIKEC HOPQEG €ival TTOAD
€OKOAO VA SIATTICTWOEl KAVEIG OTI:
VE(X) = VE(X, )+ V(VE(X, ))- (X - %, )
av 6 B¢coLpE OTTOL X TO X, ,; Oa TTAPOLUE
VH(Xieea) = V(%) = VIR ) (Riess = i)
KQl ETTEISN €ival X, ,; — X, = A S, TTPOKVTITEI OTI
VH(Xe.1)— V(X ) = AGy = V(VA(X, ) (Xeos = %, ) = H-(AS,) [8:34]

ATTIO TIC Ox£oelg (8.33) kal (8.34) TTPOKUTITEl APEC G OTI:
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(x(i))T (vf()*(m)_vf()?j )= (x(i))T Ag; =0 yia0<i<j<n-1 [8:35]
AAAQ Kal
(00 6,1-%)-(6) 4%, -0 vaosi<isns -

Me agpopun 1o Bewpnua 5 To otroio cuvdéel TIC oLlLYEIG SIELOVLVTEIC PE TNV EVVOIA TOL
TETOAYWVIKOD TTPOYPAMUATIOHOD, TTOANOI £peuvNTEG TTPOOTTIABNCAY VA OLVSECOLY TIG
ISI0TNTEC ALTEC PE TN HEBOSO TNG HEYIOTNG AAAQYNG VIO VA ETITOXOLY AAYOPIOUOLC TTOL
Ba OULYKAIVOLV COf TIETTEPACUEVO aPIBUO PnuaTtwyv. O PEBOSOI TTOL TTPOEKLYAV
Tapdyouy ovluyeig siELBLVOEIG kKal Paci{ovTal OTO TETPAYWVIKO HOVTEAO WIAG YEVIKNG
ouvapTnong. OvopalovTal &¢ YeviKG MéBodol ouluyV S1ELBLVOLWY.

H mo yvwoTtn pébodog oculuywyv SleLBLVOEWY cival N HEB0S0G TV oLILYWV KAICEWV
oTwe ovopddetal, N omoia MPOTABNKE apxika amd Toug Hestenes and Stiefel (1952) kai
Beckman (1960), cav péBodOC €mmALONG YPAUUIKWDY CLOTNUATWY. H emmiAvon evog
YOOUUIKOD CLOTAUATOG A-X = b evai I008LVAPO TTEOPRANUA HE TNV EAAXICTOTTOINCN
HOG BETIKA OPICHEVNG TETPAYWVIKAC HOPPNG YIA aLTO KAl TTPotkLway SIAPOPEG
TTAPAAANQYEC TNG HEBOSOL TTOL ACXOAOLVTAI UE TO TEAELTAIO TTPORANUA. H yVvwoTOTEPN
TTapaAiAayn TTpoTabnke ammod Toug Fletcher and Reeves (1964) yia auTd kal ovopddletal

emionG péBodog Twv Fletcher-Reeves.

H péBodog auvtn, oto PrRpa k mapdye dievBovon S, n oOToia gival YOOAUMIKOG
ouLvéLACUOSG TNG —Vf()?k), SnAadn Tng biebBuvong TNG MEYIOTNG AAANAYNG OTnv
TPEXOLOA  TIPOOCEYYION KAl TWV TIOONYOLUEVAY  SIELOLVOEWY Sy ,S; ... S . Ol
OULVTEAECTEC TOL YPAUMIKOL CLVOLACHOL ETMAEYOVTAl HE TETOIO TPOTIO, £TOI WOTE Ol
Tapayopeveg S1iELOLVOEIC ATTO TTIPOOCEYYION CE TTPOCEYYIoN va eival cLlLYEIC WG TTPOC
TOV Hessian TTivaka TNG AVTIKEIMEVIKNG OLVAPTNONG.

TeANIKA TTEOKOTITEL OTI yIA VA LTTOAOYICOOVY ALTOI Ol CLVTEAEOTEC XPEIAlETal HOVOV N
TPéxoLOA KAIoN Vf()?k) KAl N aKPIPWG TTPONYOLUEVN Vf()?k_l). H pébodog Eekiva
XPNOIHOTIOIVTAG WA APXIKN TIOOCEYYION X, KAl N TTPMTN SlebOLvon eAaxioToTToiNONG
gival n SIEBLVON TNG HEYAADTEPNG TITGONG SNAadA §, = —Vf(X,) kavovikomoinpévn A
Oxl. TOTE COUPWVA PE TOV YEVIKO AAYyOpIBUo Ba eivar:

X, = Xy + ASo [8:37]
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kKar evromidovpe Me BEATIOTN Aladikacia EmAoyng Bruatog (Optimal Step Size
Procedure, OSSP), TNV TTOWTN TTPOCEYYION. LTN CULVEXEID, COUPWVA HE O,TI ETTWONKE
TTaPATAve, N €MOUEVN siebOLVON PpiokeTAl ATTO TN OXEON
§, = —VF(X, )+ @,3, [8:38]

apoL Ba TPETE va &ival YPAHUKOS OLVSLACHOC TNG TeAevTtaiag diebOvvoNng
HEYOADTEONC AAAQYNG, —Vf()?l), KAl OAQV TV TTPONYOLHEVY SlELBVLVCEWY TTOL €ival
TTPOG TO TTAPOV HOVO Hia, N Sy. O apIBUOG w1 Ba EMAEYE pE TETOIO TOOTIO £TOI WOTE Ol
SlevdLvVOoEG S, ,8, va gval culuyeig, SNAadh valoxde S; -H-5 =0.

ATIO TIC E§looelg 8:37 kal 8:34, Sedopévou oTi ioxLel H = HT, éxoupe OTI:

o (a=%o) _ (V(%)- V(%)) -H* [8.39]

° )\O )\0
Emeibry ©éhovpe va eivar ovloyeig o S, ,S, , amo TG Efowoeg 8:39 kal 8:38

Aappavooupe ot

[<vf<xl>—w<xo>>T H] H- (- VI(3%,) + 0,3 ) = 0

Ao

H mponyoLupevn oxéon HETa TIG TTPAEEIG, YIa S, = —Vf()?o) Kal €TTEIST) I0XVE OTI

-7 - A _vlel< o 1 .

§y - V(X,,,)=0=VT"f(X, ) VE(X,.,) yia k&Be K, [8:390]
APoL ADOOLUE WG TTPOG W1 YiVETAI

— VTf(Xl)’ Vf()zl)
- V(%) V(%)

[8:40]

1

H emopevn SiedOvvon s, BpiokeTal pe TOV 1610 TPOTTIO, €V HE TO 610 OKETTIKO
AKoOAOLOOLV Kal oI LTTOAOITTEC. Ol CLVTEAEDTEC TOL YPAUUIKOL CLVSLACHOL gival OAOI
UN&EV eKTOG aTTd TOV TEAELTAIO. ETCI KATAANYOLUE OTN OXEON:

VTi(x,)-vi%,) [V

a X [8:41]
VTf(Xk—l)' Vf(xk—l) ||Vf(ik71X|2

k:

VO

$ = —VH(X ) + 0,84 [8:42]
H péBodocg OGS TNV TTEPIYPAWAE TTAPATTAV® &ival pEBodog culLYwWV SIELBVLVOEWY KAl
pHe Paon 10 Ocopnua 5 oOLYKAivEl oe n | AlyOoTepa PAuaTta epappoloOpevn o€
TETOAYWVIKA Hop®r. Eva amd Ta TTAEOVEKTAPATA TNG HEBOSOoL eival OTI dev xpeldleTal

Kapia avTioTpo®n Tivaka og KABe Prpa, eva Xeelddetal TTOAL Aiyo X@WPEO ammoBnkevong
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HvAUNG oTav Tpéxel oe H/Y (Tpia n-6idotata Sdiavuoparta). (Fevika ol pebodol culuywy
SlELOLVOEWYV Oe OLYKPION HE TIC HEBOSOLG Newton PEIOVEKTOLY, OAANG O peyAAa
TTEOPRAAUATA SOLAELOLY TTOAD KAAQ). OTaAV N CcLVAPTNON OTNV OTToIA £PAPUOLETal SEV
gival TETpaywvikn, (TToL gival Kal N o TOaAvr) Kal XPNOIUN TTERITTTON) TOTE €V LTTAPXE!
eyyonon Om 6a oLykAivel o€ n ) AlyoTepa PApaTa. YTTApxouv SVO0 eKSOXEC TOUL
AAYOPIBUOL TTOL UTTOPOLV VA XPNOIUOTTOINBOLY KAl O OTTOIEG RERAICG LTTELKAADTITOLY
KQl TIC TETPAYWVIKEC HOP®EC. Eival n «Zuvexng» ekdoxr (Continued version) kai n ekdoxn
«Emravekkivnong» (Reset version). ITnNV TPTN €KSOXN OCLVEXICOLHE TIG ETTAVOAANWEIG
KAVOVIKA KAl HETA TO N-00TO PAMA, MEXQ! VA IKAVOTTOINOE KATTOIO KPITAPIO CUYKAIONG.
Moo@aveg av €ival TETPAYWVIKA HOP®MN OTAUATOVUE HONG PTACOLMPE OTN N-O0TA
TPOOCEYYIoN, av &ev £xel NN IKAVOTTOINGE TO KPITAPIO TNG MNSEVIKAG KAIONG C€ KATToIa
akpifela, SI0TI peTd Sev exel vonua (av bev éxouv yivel Tpayikd round-off-errors B6a éxel
Bpedei To RBEATIOTO.

ITN S€0TEPN TIEQITITGON, HETA TNV ELPECN TNG N-OOTAG TTPOCEYYIONG EEKIVAUE ATTO TNV
apxn ToV AAYOPIBHO aTrd TO ONUEIo TTOL PPICKOUATTE, SNAASN TO X, , XPNOIHOTIOIVTAG
TO WG X, Kal AapBavoviag oav emopevn SiebBuvon OxI TOV ETTOHEVO YPOAUUIKO
oLvOLACHO, AAAG TN SIELOLVCON TNG HEYAALTEPNG TITWONG SnNAadn TNV avTtiBetn NG

KNiong o10 X,,. MeTd ammd AAAa n PrpaTta emavaAapuBAavoupe TNy emavekkivnon (reset).

ANYOpIB0G MeBOSOoL Fletcher-Reeves, ouluymv KAioewV
‘EoTe pia mpayupartikr) ovvaptnon fe Ct oto EcR". Na v edpeon evog REATIOTOL
onueioL X TTOL Sivel TOTTIKO EAAXIOTO OTO E, EMAEYOLHE WIO APXIKY) TTOOCEYYIoN X, KAl
SNHIOLEYOLUE HIa akoAovBia onueiv {X,} n omoia cLykAivel G avtd He TNV €ENG
Sladikaaoia:
Baua 1: YmoAoyiovpe TN KAION OTO QPXIKO ONUEIO KAl OTN OCULVEXEID TNV TTRWTN
SiebOLVON eAayIoTOTTOINONG S, = —Vf()?o). Ottoupe k: = 0.
Bnua 2: YrroAoyidovpe To pEyeBOC TOL PAMATOC Ak e OSSP SnAadry amd tn AbLon ToL
HEQIKOL TTPOPRAAUATOC TNG TTAPAYPA@oL 8.3.1. Av cival TETRAYWVIK Hop®n atd Tnv
E€icwon 8:11
Bnua 3: YTTOAOYICOLHE TO ETTOUEVO ONUEIO, X, .1 = X + A,S, -

O¢tovpe k: =k + 1.

YTToAoYi{OLUE TNV ETTOPEVN SlebBLVON ATTO TOV TOTTO
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- 2
S = —Vf(X, )+ @, 4 omoL @, = M
[VE(Xio)

Bipia 4: EAbyXOUHE KOITAEIO GUYKAIONG. EVEEIKTIKO KpITEIO, [§| < € 1 ||Vf(>”(k )” <€ OTOL €
n akpieia. Av givalr aAnBéc TEAog, SIaPpopeTIKA oLVEXICOLLE.
BRua 5: Av k < n iryyaive oTo Brua 2, SIapopETIKA CLVEXIOE.
BAua 6: Av cival TETOAYWVIKY) HOP®N TTRETTEI VA €ival N TEAELTAIA TTOPOCEYYION OTTOTE KAl
TO KPITAPIO CLYKAIONG Ba TTPETTEl va eival aANBEG. Av Sev gival TETPAYWVIKN HoPgn TOTE:
a) Av eapUOCOLE TNV EKSOXN ETTAVEKKIVNONG
©Eoe X, = X, (= X, N TPELKOLOA) KAl TTYAIve OTO Brjpa 1.

B) Av epapudlovpe TNV oLvexn ekSoxN TTNyYAIvVE OTO BAua 2.
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8.7. IXEXH NAPATQIIKOTHTAL - KAIMATIKQN AEAOMENQN - NEPOY

Ytov Mivaka 8.1 mmapovcialovTal ol TIHEG TV TTapapéTpwy TG Eficwong 8:1 Omwg

EKTIUAONKAV e TN nEB0SO TV cLlLYWV SIELOLVOEWY.

MINAKAZ 8.1. TipéG napapéTpwv TnG ESiomong 8:1 kai
Méoo TeTpaywviko Zpaiua (MSE)

NMapauerpog NMapauerpog NMapauerpog
MSE
a B Y
0,550 0,976 0,529 5,158

YNV Eikova 8.1 TapoucIAleTal N CLOXETION TWV UETPNUEVY KAl DTTOAQYIOUEVQV HE TNV
E€icwon 8:1 Tiucv TNG Mapaywyng axapoTeLTAWV.

ItV EikOva 8.2 1mmapouoialovial Ol UETPNUEVES KAl LTTOAOYIOUEVES TIMEC TNG
TTAPAYWYNS CLVAPTACEI TOL XPOVOL (NUEPES ATTO TNV OTTOPA).

ITIc EikOveg 8.3a éwcg 8.30T, Sidetal n HeTAROAR (TTPOPAEYWN) TNC TTAPAYWYNCS
OLVAPTACE TNG BELPUOKEATIAG KAl TOL APSELTIKOL VEEOL Yia &€ ermiredba NAIGKAG
OKTIVOROAIGC. & KABe OSIAYPAUUA XPNOILOTIOINONKAY TIUEG OeppoKoaoiag o€
Babuonuépes (Snyder, 1985, Yang et al., 1995) kal vepoUL TTOL EQAPPOCONKE G MM YId
va LTTOAOYIOOE N TTAPAYWYN £TTi OTABEPOL ETMTTESOL TNG NAIAKNAS AKTIVOROAIAG, agoL O
eKOETNG (TTAPAUETPOC B) ALTAC OTTWG LTTOAOYICONKE EXel TNV UIKPOTEPN eTTidpacn armod

TOLG TPEIG.
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Eixova 8.1: Aidypaupa cuoxeTiong perpnuevng (Y) kai unoloyiopévng (Y ') napaywync.

10

Mapaywyn (Mg/oTp)

60 80 100 120 140 160 180
Huz

Eikova 8.2: Metpnuevec (Y) Kal unoAoyiopeveg (Y ') HeE TN HEBodo Twv culuywv dSIEUBUVOEWV

TILEG Napaywyng.
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Eikova 8.3a: H peTaBoAr] Tng napaywyng onwc unoAoyiodnke pe Tn péBodo Twv auluymv

dIEuBUVOEWY yia €ninedo NNIAKAG akTivopoAiag 1,5 GJ m™.
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Eikova 8.3B: H petaBoAn Tng napaywyng onwg unoAoyiodnke pe T péBodo Twv ouluywv

dIeuBUVOEWY yia €ninedo NAIGKAG akTivoBoAiag 2,0 GJ m™.
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¢

Eikova 8.3y: H petaBoAr) TN napaywyng onwg unoloyiodnke pe Tn pEBodo Twv ouluywv

dleuBUVOEWY Yia eninedo NAIAKAG akTivoBoAiac 2,5 GJ m™.
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v P N

lTapaywyrj (Mg/oTp)
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=55

Eikova 8.338: H peTaBoAr Tng napaywyng onwg unoAoyiodnke pe T péBodo Twv ouluymv

dleuBUVoEWY Yia eninedo NAIAKAG akTivoBoAiac 3,0 GJ m™.
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Eikova 8.3€: H peTaBoAr] Tng napaywync onwc unoAoyiodnke pe Tn péBodo Twv ouluymv

dIEuBUVOEWY yia €ninedo NAIGKAG akTivoBoAiag 3,5 GJ m™.
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i

Eikova 8.30T: H petaBoAr Tng napaywync o oxEon e TN BEpUOKPacia Kal To EPapuolOUEVO

vepd yia eninedo nAiakng akTivoBoAiag 4,0 GJ m.
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8.8. LYZHTHIH

H mapaywyikotnta TNG KAANEQYEag Tou JaxapoTeLTAOL COULVEEETAI AUECT HE TNV
Beppokpacia ToL TTEPIRAANOVTOG KAl TNV TTOCOTNTA VEPOUL TToL &éxeTal (Dunham, 1993).
O oLVSLACHOC TV TPIWV TTAPAUETOWY TTOL XPNCIUOTTOINONKAY TTPOCEYYIOE KAALTEQA
TNV TTAPAYWYIKOTNTA TNG KAANEQYEIQG, €V N XPNOIHOTIOINON TNG OgPUOKOATIAG HE
HOVASEG PABUONUELWY TTAPNYAYE TNV KAADTEON OXEON BEPUOKPATIAG — TTAPAYWYNG.

O1 PBiopnxavieg axapng o€ SIAPOoPa UEPN TO KOOHOL EXOLV KATA KAIPOULGS
AEITOLPYNOE CLOTAUATA YIA TNV EKTIUNON TNG TTAapaywyNng. O Biopnxaviec afiotroiovy
QUTEG TIC EKTIMATEIS YIa SIAQOPOLE AOYOLGS, OTTIWG YIA VA KAVOLY £vav TTPOBTTOAOYICUO
TNG «KAUTTAVIAG», AQURAVOVTAG ATTOPATEIC YIA TO TIPOCWTIIKO, TNV EVEQYEIA, TA LAIKA
K.ATT., TTOL ©a XPEIACTOLY YIA VA SIEKTTEQAIOCOLY TNV «KAUTTAVIO». EVSEIEEIC YIA HEYAAES
TTAPAYWYES 06NYOLV C& ATTOPACEIS YIA TTOOTIWANCN, YIA HETATOOTI TNG TTAPAYWYNG
amo vypen {axapn o€ OTEPEN N OTTOIA UTTOPE VO ATTOBNKELTE! e MIKPOTEQO KOOTOG, K.ATT.

MNapadooiakd, N &kTiUNoON TNG TTAPAYWYNCS YIVOTAv amAd oTtn Pacn ANWNg
SEIYHATWY PLTWV ATTO TUXAIWC ETTIAEYHEVA AYPOTEUAXIA. TETOIO CLOTAUATA TTAPAPEVOLY
Kolva og OAN TNV Evpotn. Itadiakd, Snuiovpyndnke wa Tpdarmela dedopévay £To1 WOTE
ol TTPOPRAEWEIC uTTOPpOLOAY va Yivovy oTn PAcn cLYKPIONG TNG TAONG TNG TTAPAYWYNG
NG TPEXOLOAC XPOVIAC HE TNV TACN TIPONYOLHEVRV ETAV.

ALTEC 01 pEBOSOI £XxOLY TTOAG HEIOVEKTAMATA. H SelypatoAnwia amaitel apkeTo
poxbo kal kabioTatal 18IaImépws darmavnen. Emeadn n Sdiadikacia Aeitovpyei oe Wia
IOTOPIKNA KAl OXI MIA UNXAVIOTIKN Baon, dev pummopei va AaPel brmown e€QIPETIKEG CLVONKES
TTOL UTTOEEl va emnEedooLy TNV TTapaywyn. MNapadsiypatog xdplv, 10 1982 ©TO
HEYAADTEQO HEPOG TNG BopeloSLTIKAC Eupdtng emKedTNoAY TTOAD ELVOIKEG CLVONKEG
YIa TTOQIUN OTToPd, TTOL AKOAOLONBNKAY ATTO ACLVABICTA LYNAEG BEPUOKPATiEG KATA
TOV MAIO Kal loVVIO PE ATTOTEAECHA A AVEL TTPONYOLUEVOL AVATITLEN. ME TNV aTTovaia
TTOONYOLHEV@V SESOUEVY TTOL VA KAADTITOLY ALTO TO €OPOC TWV CLVONKWY, &&v
LTNEXE PACN OTNV OTToIA va OTNEIXOE N TTPOPRAEYN TNG METETTEITA TTOPEIAC avamTuéng
TNG KaAAEpyelag (Scott and Jaggard, 2000).

H pébodocg 1wv culuywy SieLBVVOEWY TTPOCEYYICEl TTOAD KAAA TA TTEIRAUATIKA
dedbopeva, Sidbovrag tn SuvaTOTNTA AVATITLENG MIAG OXEONG TTOL AEITOLPYE OE MIa
OTTOAQYIOTIKA (UNXAVIOTIKN) Kal OXI IOTOPIKA RAoN KAl urmopei va AARel bTTOWN eEQIPETIKES

OLVONKEG TTOL £VEEXETAI VA ETTNEEACOLY TNV TTAPAYWYN.
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9.1. ANAKE®AAAIQIH - IZYMIMEPAIMATA

Ol oLVEXWC aLEaVOMEVEC AVAYKEC TNG KOIVGVIAG YIa PBEATICOON TV oLVONK®WY {WNG
ExouLv 0bnynoel Tov AvEPWTIO Of WId, AVEL TTPONYOULHEVOL, LTTEQEKUETAAAELON TWV
PLOIKWY TTOPWY TOL TTAAVATN. MNa To AOYO ALTO, N OPOOAOYIKA SIAXEIPION TWV PLOIKWV
TTOPWY EXEl KATAOTE eMTAKTIKA avaykn. ‘Ocov a@opd Toug LSATIKOLS TOPOLG, N
HEYQADTEQN TTIEON QOKEITAl 7 ALTOLG ATTO TNV APSELOWEVN YEWPEYIA, TTOL O TTOAAEG
TTEQIOXEG TOL TTAQVATN KATAVAAWVEl TO 80% TTEQITTOL TOL SIABECIMOL VeEPOUL. H TTiEon
avTrA, aAAG kal N TTPOCOETN TTOIOTIKA £MRAPLVON TTOL SNUICLEYE N APSELOMEVN YEWPYia
OTOLG LTTOYEIOLG LEPOPOEEIG, AOYW TNG EKTTALONG AITTACHATWY KAl AYPOXNHIKGOV
OLOIWV TTOL XPENOCIUOTTIOIOLVTAI OTIC KAANEQYEIES, QTTAITEl CLVEXN PEOVTI6A YIia TNV
ATTOTEAECUATIKA XPNON TOL VEPOL Kal TNV avamruén N Peitioon Twv HeBOSwV
EPAPHUOYNG Kal SIaxeipIoNS ToL.

H mpoomdBeia yia TNV €mMTELEN HEYQADTEONG ATTOTEAECUATIKOTNTAC KATA TNV
EPAPUOYN TOL VEPOL OTIC APSEVOEIG, €ixe WG ATTOTEAECUA TNV AVATITLEN TTOAAGV KAl
TTOIKIAQY HEBOSWV dpdevong. H otaydnv Apdevon CULYKATAAEYETAI AVAUECT OTIC
oLYXPOVEG HEBOSOLG Apdevong Kal XapakTnpiletal atTd LWNAR ATTOSOTIKOTNTA XPNOoNG
VEQPOUL, TOOO OTNV EMIPAVEICK OCO KAl OTNV LTTOYEID EPAPPOYn TNG. To cLOoTNUA
LTTOYEIAG OTAYSNY Apdevong aroTeAel Hia TTAPAAAAYr TOL €LPEWS SladedouEvon
OLOTAMATOG APSELONG HE OTAYOVEG, OTNV OTTOIA Ol AYWYOI EPAPHOYNS TOTTOBETOLVTAI
KATW atro TNV eMPAvEIa TOL £5APOLC, AVTI VA TOTTOBETOVVTAI ETIPAVEIAK®DG.

AVTIKEIHEVO TNG TTapoLOAG epyaciag ATav: (i) N oLYKPIoN TNG LTTOYEIAC HE TNV
EM@aveIaKn oTaydnv apdevon pe 0POoLS eEOIKOVOUNONG KAl ATTOSOTIKOTNTAC XPNOoNG
vepoL, (i) n avamtuén wag Sladikaciag LTTOAOYIOPOL TNG eEATUICOSIATIVONG TNG
KAANIEQYEIAG TTOL AQuPavel LTTOWN TA SIAPOPETIKA QULOIKA XAPAKTNEIOTIKA KAOE
pHEBOSoL dpdevong, (i) N AvATITLEN KAIVOTOUWY TEXVIKOV £PAPUOYNS TOL VEQOUL aATTO

T0 oboTnua dpdcvong, (iv) n Sigpedvnon TNG MOAVOTNTAG PBeATICOONS TNG aTmodoong
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TNG KAANEQYEIAC HE TN XPNON ALTWV TV TEXVIKWV Kal (V) n Slgpebvnon TNG OxEoNg
HETAEL TNG TTAPAYWYIKOTNTAC TNG KAANEQYEIAC KAl KAIUATIKGQV  SeSOUEVRY KAl
apS&ELTIKOL VEPOU.

H épeuva QLT CLYKEVTPWOE TIC LTTAPXOLOEC SNUOTIELUEVES TTANPOPOPIES YIa
TNV umoyela  otayénv  apdevon  (YIA) MECW WAG  €KTEVOLGS  PIBAIOYPAPIKNAG
avaokoTNoNG. ITNV avackoTiNon TTEPIEANPONCAY TTANPOQOPIES YIa TNV £MiSpacn TNG
YIA oTnv amodoon KAAEPYEIY, Ot oLYKPIoN HETAEL YIA KAl AAAWV peBOSwvV, o€
oxéon pe 1O PABOG TOTTOBETNONG TOL TTAELPIKOL, TNV ICATIOXA TWV TTAELPIKWY N TIC
neBoddoLS Siaxeipiong TNC dpdevong. Ta TTAPAYWYIKA ATTOTEAECUATA Yia TTAve amo 30
KOANEQYEIEG, OTIC OTTOIEC OUWG Sev cuutepIAapPavovtal Ta {axapdTeLTAd, SeixvoLy
TWG N amddocn TOLG HE TNV LTIOYEIA OTAYSNY Apdecvon OTNV TTAcloYPNPIia TV
TTEPITITWOEWY NTAV HEYAALTEPN N iON TTOOG ALTA TTOL ETMTELXONKE e AANEG APSELTIKEG
HEBOSOLG, TTEPIANAUPAVOUEVNG TNG ETTIPAVEIAKNS OTAYSNV.

Eyivav  meipdpata {axapoTeELTAWY O¢  aypO TOL  AYPOKTAPATOG  TOUL
MNavemoTnuiov ©ecoaAiag, OTOL  €YKATAOTABNKAY  CLOTAMATA  LTTOYEIAC KAl
EMPAVEIAKNG oTaYSNV dpdesvong. Ta TePAUATa TTEAYHATOTTOINBNKAvV TNV TpleTia 2003-
2005. To ¢6a@og oTn BEéon TOL TEIPAUATIKOL aAYPOUL &xel LPN APYIAOTTNAGWSN KAl
KOKKOWETPIKI) OLOTAON HETOIWG AETTTOKKOKN £GG AETITOKOKKN.

To TelpauaTKO  OXESIO  TTEPIEAGUPAVE  OXTW  METAXEIQIOEIC OE  TECOEPIG
emavaANYeIG. O1 HETAXEIQITEIG TTOL EPAPUOTCONKAY NTAV:

EmipaveaIakn £pappoyn VEPOL LE oTayova. TuvexNs (CLOUPATIKA) EPAPHUOYN TOL VEQOD
KaB’ OANn TN S1IGpKea TNG APSELONG PECE TOL ETTIPAVEIAKOD CLUOTAUATOS OTAYSNV ME
TTapoxn oTalaktov 2,3 L/h.

Emigaveiakn SIGKOTITOUEVN £QAPLOYN LE oTAyova. AIGKOTITOUEVN £EPAPUOYH TOL VEQOL
HEC@ ETTIPAVEIAKOL CLCTAUATOG OTAYSNV HE TTAPOX OTAAAKT®V 2,3 L/h. Tov ap&euTikKO
KOKAO SIAPKEIAG MIAC WPAG akoAoLBoLoe TTavon TNG dpdevonc idiac Sidpkelag.
Empaveakn epappoyn XapnAng mapoxns e orayova pe Bapdtnra. Epappoyn Tou
VEPOL HECW ETTIPAVEIAKOD CLOTAUATOC OTAYSNV HE XAUNAR TTapoxr oTalaktov (0,8
L/h) pECK CLOTANATOG XAUNANG TTiEoNg &ia PapLTNTAG.

Ymoyeia £papuoyn VEPOL HE OTaAyovd. YLVEXNG £PAPHOYN TOL VEPOL KAB’ OAn TN
SIAPKEIQ TNG APSELONG HECE TOL LTTOYEIOL CLOTHUATOG HE TTAPOXN OTAAAKTWY 2,3 L/h.
Ymoyela SIaKOTITOUEVN €pAPLOYN HUE OTAYOVA. AIOKOTITOHEVN E£PAPHOYN TOL VEPOL

HECE LTTOYEIOL CLOTAUATOC OTAYSNV HE TTAPOXN OTAACKTWY 2,3 L/h. Tov apdeLTIKO
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KOKAO SIGEKEIAG HIAG WPAS akoAoLBoLoE TTALON TNG apdevong iIdiag SIAPKEIAC.
Ymoyeia epappoyn XaunAng mapoxng e otayova pe papdtnra. Epappoyn Tou vepol
HECE LTTOYEIOL CLOTAMATOS OTAYSNY HE XauNAn TTapoxn (0,8 L/h) pécw CLOTANATOG
XAUNANG Tieong Sia TG PapvbTNTAC.

Ymoyela €papUoyn VEPOL LE OTaAyova e TALTOXPOVN EPpAPLOYR aipd. JOVEXNG
EQAPUOYN TOL VEPOL KAB’ OAn Tn SiIdpkela TNG APSELONG HECW TOL LITOYEIOL
OLOTAUATOC OTAYSNV HE TTAPOX OTAAAKT®V 2,3 L/h Kal TaLTOXPOVN TTAPOXETELON AEPa
OTO CLOTNUA HECE CLOKELAG venturi.

Ymoyela £pappoyn VEPOD LiE OTAyova LE papLoyn aipa oTo TEAOG TG Apdevong.
YOVEXNG £PAPHOYN TOL VEPOL KAB’ OAN TN SIAPKEI TNG APSELONG HECW TOL LITOYEIOL
OLOTAMATOC OTAYSNV HE TTAPOoxN 2,3 L/h kal TapoxéTevon aépa LTTO TECN OTO TEAOG
NG AP&ELONC HECW AEQOCULUTTIECTN.

Ol LTTOYEIOI AYWYOI EPAPHOYNG TOTTOBETHONKAV PE TN XPNon LTTESAPOBETN O€
BABOG 0,45 M., v N I0ATTOXA TV OTAAAKTNPOPWY aywywVv ATav 1,0 m kal ota Lo
ovoTAuata. Etol, TOC0 OTO LTTOYEIO OCO KAl OTO EMPAVEIAKO SIKTLO avAueca og SLO
OTAAOKTNPOPOLS  AYWYOLS TTAPEUPAANOVTaAY  SVOo  Cepéc @utv. O AYWYOI
EPAPHUOYNG, SIAUETPOL 20 MM, EiXaAV EVOWUATWHEVOLS ALTOPLOUICOUEVOLC OTAAAKTEG
pe Tapoxn 2,3 L h-l oe éva ebpocg Tmieong amo 50 £wg 300 kPa, oe icamoxn 0,8 m.

To cLOTNUA XAUNANG TTAPOXNG ME PapLTNTA TTEPIEAAPPAVE A SeEAUEVT) VEQLOL
Ao TMAQOTIKO XWENTIKOTNTAC 200 L KAl SELTEQEVLOVTEG AYWYOLS SIApETooL 32 mm
OTOLC OTToIoLE CLVEEONKAV O TTAELPIKOI aywyoi. H de€apevr) SIEBETE PNXAVIOUO ME
TTAWTAPA YIA TOV EAeyx0 (PLOWION) TNG OTABUNG TOL VEPOUL KAl ETTOMEVWC TNG TTECNG
TOL CLOTAUATOG.

H mmapoxétevon agpa oTo CLOTNUA ETTITOYXAVETO HE TNV EyXLON AEPA PE PLOUO
12% kAT’ OYKO TNG XOPNYOULUEVNG TTOCOTNTAC VEPOUL, XONOIUOTIOIVTAC WA CLOKELN
venturi cuveedepEvn TTAPAANAG TNV YPAuUn dpdcvong. MNa TNV epappoyr aépa LTTtd
TTEDN, XPNOIMOTIOINONKE £VAC AEPOCLUTTIEOTACS TTOL CLVEEBNKE OTNV KEPAAN EAEYXOL KOl
TTAPOXETELE AEOA LTTO TTECN HECW TWV TTAELPIKWY, HETA TO TEAOG TNG Apdevong Kal yia
XPOVIKA TTEPIodo TOoN 60N xeelaldTav yId va epAPHOCOE AEpAg OE TTOCOOTO TTERITIOL
12% TOL EPAPHOCHEVTOG VELOL.

ITOV TIEIPAUATIKO AypO TIPAYUATOTIOINONKAV WETPACEIS TNG LYPACIAG TOL
€6A@POLG He TN HEBOSO TDR Kal TOL SEiKTN PLAAIKNG ETTIPAVEIAG HE TN CLOKELN SunScan.

MNooaoélopicOnkay €mong ol LSPAVLAIKEC 1610TNTEG TOL €5APOLS CE ASIATAPAKTA
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SeiypaTa Kal N LSPALAIKN AYWYILOTNTA HETPNBNKE OTOV AYPO HE TO LEATOTTEPATOUETOO
Guelph. H mToocotnTa TOL VEPOL TTOL EPAPHOLOTAY OE KABE APSELON EAEyXOVTAV KAl
KOTAYPAPOTAY HEC HNXAVIKOV LOQOUETOWV.

YTO TENOG KABe KAANEQYNTIKNG TEQIOSOL YIVOTAV N CLANOYI TWV PLTWV,
XEIPWVAKTIKA. Me PAON TIC HETEPNOTEIC LTTOAOYICTNKE TO PECO PAPOC TOL LTTOYEIOL KAl TOL
LTTEQYEIOL TUAUATOC TV PLTWYV, N CTPEUUATIKA ATTOS00N KAl N OXETIKA avaloyia pilav
Kal kopuvpav. O avaldboec &yivav amod Tnv EAANVIKA Biopnxavia Zaxapng, oTa
goyaocTtnpla Tov EpyooTtaciov Adplocag kal mepieAApPavav Tov TTPOCSIoPICUO TOL
CaxapikoL TiTAoL (Pol, laxapdln % Tou VoL PBAPEOLG) KAl TN CLYKEVTPWON TWV
HEAQOTOYOV®Y oLOoIWV (KON, K, vaTplo, Na, kal empAapéc alwTto, a-N).

Ta PETEWPOAOYIKG SeS0OPEVA YIA TIC TEEIG KAANEQYNTIKEC TTEQIOSOLG TTPOEPXOVTAI
Ao TOV HETEWPOAOYIKO OTABUO ToL EpyacTtnpiov FewpyikAG YS0ALAIKNG, TTOL Eival
EYKATECOTNHEVOC OTO AypOKTNHA TOL MavemoTnuiov. Ta §e5opéva TTOL CLYKEVTPWONKAY
APOPOLY NUEPNOTIES TIMEC TWV TTAPAPETOWY: BEPUOKPATIAC aépa, OXETIKAG LYPACIAG
aépa, TaxLTNTAG AVEPOL, NAIAKNAG AKTIVOPOAIAC KAl BROoXOTITWONG.

O vmoAoyiopog NG e€atuicodiamvong (ET) kal O TIPOYPAUUATIOUNOGC TWV
apdeboewV akoAovOnoav Tnv pebodoAoyia FAO-56. Xpnolpotroindnkayv e5agIkég
TTAPAUETOOI KAl OTOIXEID TNG KAANIEQYEIAG TIPOKEIUEVOL VA LTTOAOYICOE Eva NUEPNTIO
L&ATIKO 100LYI0. TO TIPOYPAUUA TTOL SnUIcLEYNBNKE OoTo Excell bTToAoyilel SLO LEATIKA
iocoCVyla. 'Eva 100l0yIo yia 1O PI{OCTRWHUA KAl £€va YIA TO €MIPAVEAKO oTpwua ({wvn
e€ATUIONC) TOL £6APOLG. To LEATIKO I00JVYIO OTO PICOCTPWHA XPNOIUOTIOINONKE YIA TOV
vTmoAoyIoud TNG €EAVTANONG TNG €6APIKNG LYPACIAG KAl TOV TIPOYPAUUATIONO TWV
apdeLoEWV. Me PAcn To oTABEPO TTPOATTOPACICTUEVO VP0G APSELOEWY LTTOAOYI(OTAV
KABe popd n amairobuevn §6on Apdevong v TO LEATIKO I00LVYIO CTO ETTIPAVEIAKO
OTPWHA, TTPocdlopilel TNV eEATUION ATTO TO £6APOC.

H peBodoroyia mou TapatiBetar amd 10 FAO-56 &ev TTPAYHATELETAI TNV
TIEQITITON TNG MEOBOSOL APdeLoNG PE LTTOYEIQ OTAYOVA. ITNV TTAPOLOA £PELVA, KATA
TNV €pAPHUOY TOL LSATIKOL I00JLYIOL OTO ETTIPAVEIAKO CTPWMUA, OTNV TTEPITITOCON TNG
YIA, \fpOnKe bTTOWN N KN SIAPEOXN TOL ETTIPAVEIAKOL £6APOLG.

O1 KNIHATIKEC TTAPAUETPOI eV TTApovaiacay 161aiTepn SlapopoTroincn atod £T0G
o€ £T0G. ATTO TNV évapén TNG oTaydnv Apdevong HEXP! Kal TNV ANEN TV apdedoEWY, N
OLVEICPOPA TNG PPOXOTITOONG ATAV OXETIKA HIKEN Kal ¢pOace Ta 48,7 mm T0 2003, TO

42,8 mm 10 2004 kai Ta 33,4 mm TO £TOC 2005. H oLVOAIKKY e€aTUICOSIATTVOR AvAPOPAG
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OTIWC LTTOAOYICONKE YE TN XPnolpoTToinon TNG HeBOSov Penman-Monteith kata FAO
yla TNV SIAPKEIa TNG KAANEQYNTIKNG TTEPIOS0oL, avhABe oTa 750,4, 731,2 kal 750,3 mm,
yIa KAOE ETOC AVTIOTOIXWG.

To €OPOC APSELONG TTOL AKOAOLONBNKE Kal OTA TEIA £TN TNG TTEIPAMATIKAG
Sladikaoiac ATav 4 nuépeg, eva n d6on vrtoAoyiloviav pEow LSATIKOL I0olLYioUL.
Aaupavovtag uTToWnN OTOLG LTTOAOYICHOLG TNV £EATUION ATTO TO ETTIPAVEIAKO £6APOG
KAl BE@POVTAC TIWG OTIG LTTOYEIEC HETAXEIQICEIC TO OTPWHA TV 10 cm Sev SiappexodTav
amo TNV apdevon TTAPA HOVOV atid TNV PPOXOTITON, N §6on dpdevong TTapoLOIAcE
SiapopoToinon PETALL ETTIPAVEIAKOL KAl DTTOYEIOL CLOTAUATOG.

AOY® TNG pn SIaPEOXNG TOL EMIPAVEIAKOD OTPWUATOC TOoL €56APOLS OTNV
oTToyela apdevon, KATA TNV SIAPKEID TV APSELCEWY PETAXEIPIONG KAl KLPIWS KATA TNV
TePIoS0 WIKPNAG PLTOKAALWNG, N EEATHION ATTO TO ETTIPAVEIAKO CTPWHA OTNV TTERITITMON
TNG LTTOYEIAC EPAPHOYNG TTPOEPXOTAV HOVO ATTO TNV RPOXN.

Katda Tnv kaAANigpynTIkn Trepiodo Tou 2003 dieEnxBnoay 21 apdevoElc He oTayova,
19 10 2004 kai 21 70 2005 O¢ OAeG TIC HETAXEIPIOEIC. H GLVOAIKY) TTOCOTNTA VEPOL TTOL
XopNynenke HECw TNG Apdevong avAABe oTta 585, 568 kal 543 mm yia k&g £ETOC OTNV
EMMPAVEIAKN oTAydnv apdevon eve OTnY LTTOYEIA £PpOace Ta 517, 505 kal 482 mm yia
KABE ETOC AVTIOTOIXWG.

Qg TENKO ATTOTEAEOHA AQLTAG TNG SIASIKACIAG, ATAV N CNUAVTIKA e€0IKOVOUNON
APSELTIKOL VEPOL TTOL ETIITELXONKE TNV LTTOYEIA OTAYSNV T€ OXEON PE TNV ETTIPAVEITKN.
To TOCOOTO TOL VEPOL TTOL £EO0IKOVOUNONKE YIa KABe apdeLTIKN TTEPIodo avnABe oTo
13,2% 710 2003, o010 11,2% 1O 2004 KQI OTO 11,5% TO 2005.

‘Ooov apopd TNV avamTtuén TNG KAANEpyEliag, o LAl emnpedoBnke TTOOOKAIPa
amd TNV Ap&evon, aA@POL KLPAVONKE Ot XAUNAOTEQO €TTTTESA OTIC METAXEIQIOEIG
APSEELOUEVES LTTOYEIWSG OE OXEON HE TIC ETTIPAVEIAKEG, AANG ETTAVAKAUWE KATA TO 4°
oT1adlo avamntuéng kail £EpOace oxedOV OTA ETTTESA TWV EMIPAVEIAK®DV HETAXEIQIOEWV.
ALTO oeiAeTal MOAvVOV OTNV ATmokaTAaoTacn TNG S1Iadikaoiag euvxePoLS TTPOCANWNG
VEQOL aTmd Ta PLTA HECW TNG AvVATITLENG PABLTEPOL PIJKOL CLOTAUATOC KAl TNV
TEPOCANWN VEPOL aTTO PaABLTELA CTPWHATA, AVATTANEWVOVTAG ETCI TNV «ATTQAEIA»
TEPOCANWNG ATTO TO ETMPAVEIAKO PN SIAROEXOUEVO TTANPWS OTPWHUA. TO TTOCOOTO TNG
palac 1TV pIlev oTn CLVOAKKN EnEN Hala &ev TTAPOLOIACE OTATIOTIKWG CNUAVTIKEG
SI0popPEC avApeoa OTIC HETAXEIQIoEG. Eugavidetal OpWS M WIKER TTANY OA®png

LTTEQOXN TGV LTTOYEIWV PETAXEIPITEWV.
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H TeXVIKA €QAPUOYNC TOL VEPOUL E&iXe ONUAVTIKN emidpacn otnv TTapaywyn. Kai
OTIC TPEIG KAANEQYNTIKES TTEQIOSOLS N SIAKOTITOPEVN AP&ELON £€5WOE TO LWNAOTEPO
voTio Rapog pilov. H umoyeia Siakomtopevn epappoyr (YA) LTTEQEIXE KAl AKOAOLONCE
N EA, eved TNV pIKoOTEPN ATTOS00N OTO CUVOAO TWV TPIWV ETQWV £60OCAV N CLUPATIKA
em@avelakn otaydnyv (EX) kal n ummoyeia apdevon pe XapnAn tmieon (YB).

H apbevon ev cixe €midpaon oTA TTOIOTIKA XAPAKTNEICTIKA TV {aXAPOTEOTADV.
O CaxaplkdG TITAOG O¢ Kapia amod TIC TEPIOSOLS Sev TTAPOLOIACE CLOTNUATIKA
SlapopoTtroinon HETAlL TwV peTaxeipicewy. ETol, n amodoon oe {axapn £6woe avaioya
QTTOTEAEOUATA HE ALTA TNG aTodooncg o¢ PApog pilov. ETol, o apSELOUEVESG  ME
SiakomTopevn TEXVIKA HeTaxelipioelc YA kal EA £5woav TNV vbywnAOTEPN TTAPAYWYN
{axapng ava oTpEUMAa Kal Ta Tpia £Tn. H LTTEPOXN TWV UETAXEIQICEWY SIAKOTITOUEVNG
EPAPUOYNC AVTIKATOTITPICETAI KAl OTO LTTOAOYIOHEVO OIKOVOUIKO OMEAOG TTOL TTPOEKLE
yla KABe petaxeipion. Evd n uttepoxr TNG SIGKOTITOUEVNG £PAPUOYNG eival oapng, Sev
LOTTAPXEl CLOTNUATIKA SIAPOPOTIOINCN ATTO €KEl KAl KATW HETAEL TWV OLTTOAOITIOV
HETAXEIPIOEWY, Ol OTT0IEC AKOAOLOOLV TNV TACN TIOL TTAPATNENONKE OTNV TTAPAYWYN
pIl@Vv, EKTOG atrd TNV EB, TTOL AOYW HIKOOTEPOL {AXAPIKOV TITAOL TTAPOLOIALEI HEIUEVN
OTPEUUATIKN armrodoon o€ {axapn KaBws kal TTpOcod0 Ta VO TTPWTA £TN.

H TTEPIEKTIKOTNTA TWV HEAQCTOYOVWY CLCTATIKWY OTIG PIZEC TRV TELTAWY ETTIONG
Sev €TTNPEACHONKE ONUAVTIKA ATTO TNV APSELON, KABWGS SeV ONUEIVOVTAI CNUAVTIKES KAl
OLOTNUATIKES SIAPOPES HETAEL TwV peTaxepioewy. O ovykevipwoeg Touv K oTa
SeiypHaTa TV TELTAWY £5€IEAV XAUNAOTEPN TTIEPIEKTIKOTNTA OTIC UETAXEIPIOEIC APSELOEVES
OTTOYEIWG, XWEIC ONUAVTIKA SIapopd. YITnV TEPIEKTIKOTNTA ToL Na oTIg Pileg TV
TEOTAWY, Ol UETAXEIQICEIC ETMIPAVEIAKAC APSELONG EUPAVICAY LWNAOTEPES TIMEG KAl TA
TRIO €TN, GANG 6ev ONUEIVOVTAI OTATIOTIKWG ONUAVTIKEG SIAPOPEG HETALL TwV
HETAXEIPIoEWY. TEAOG, TA ATTOTEAECUATA TNG CLYKEVTPWONGS TOL a-apivo N oTIG Pileg TV
axapoTeLTAWY &ev TTAPOLOIALOLY CNUAVTIKES SIAPOPES HETAED TWV HETAXEIQITEWV.

ATTO TNV afloAoynon NS amodoTIKOTNTAG XPAONS VEPOL TIPOEKLYAV TA
akoAoLBa cvutepdopata: Or TexVIKES Apdevong Ue LTTOYEIA OTayoOva TTapovaldlovTal
ATTOSOTIKOTEPEG ATTO TIG ETIPAVEIAKEG TEXVIKEG. H vTTOyeia SiakomTopevn apdevon (YA)
afloAoyeiTal WG N TTAEOV ATTOSOTIKY) TEXVIKN TTOL £PAPUOCONKE, APOL TTAPOLCIACE TIC
LWNAOTEPEG TIUEG TOOO OE ATTOSOTIKOTNTA VEPOL APdevoNg OCO KAl Ot CLVOAKN
aTroSOTIKOTNTA KAl YIa TA TPIA £TN TTEIOAUATIOUOL. AVTIBETWGC, N ETIPAVEIAK CLVEXNG

(ovpparikn) apdevon (EY), afloloyeital wg n AiyoTepo atmrodoTiKA agoL KAl YIA TIG TREIG
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KOANEQYNTIKEG TTEQIOSOLG TTAPOLCIACE TIC XAUNAOTEQEG TIUEG, TOOO O€ ATTOSOTIKOTNTA
VEPOL ApPdevoNng, OCO KAl O€ CLVOAIKA ATTOSOTIKOTNTA.

H Siakdbpavon Kal n KAatavour) TNG LYPACIAG OTO £5APOC eTTNEEACONKE ATTO TIC
TEXVIKEG TTOL €PAPUOCONKavV. H petapoAn G e5A®IKNG vypaciag Seixvel TS N
Slakomtopevn apdevon, TOCO OTO EMPAVEIAKO OCO KAl OTO LTOYEIO CLOTNUA,
TTAPAYAYE HEYAALTEPEG €TTIPAVEIES SIABOOXNGS. LTNV emipaveiakn apdevon, N avbénon TNG
vypaociag ATAv HEYaADTEPN OTNV TTEQITITON TNG SIAKOTITOUEVNG EPAPUOYNAG £€WG TO
BABoG TV 0,60 M ev CLYKPIOE He TNV cLVEX Ap&evan. Avaloyn TAon eugaviletal Kal
OTA LTTOYEIWG APSELOPEVA TEUAXIA, OTTOL, N SIAKOTITOHEVN EPAPHOYN TTapryaye
HEYAALTEEN eTTIPavEIa SIappoxNS aTmd OTI N cLveXNS oTo PABOC Twv 0,30-0,90 m.

H kataypapn TNG LYPATIAC OTNY £6APIKA KATATOUN £6€IEE TTWC OTIC EPAUPUOYEC
SIOKOTITOPEVNG APSELONG N OUOIOUOPMIC TWV HETPNHEVAV TIHWV TNG LYPACIAG ATAV
KOAOTEPN O©€ OXEON HE QLTAV TNC OLVEXOLS ePapPpoynS. KaAn opolopop®ia
Tapovoiacav €ToNG N EM@EAVEIAKN EQAPUOYN HE XAUNAN TTAPOXA KAl N CLVEXNGS
EPAPHOYN CéPA. AVTIOETWGS, N EPAPUOYN AEPa OTO TEAOC TNG APSdeLoNC KAl €I8IKOTEPT N
OTTOYEIQ EPAPHOYN HE XAUNAR TTieon TTapoLoiacay ALENUEVES TIMEG LYPACIAC KLPIWG
KATW atrd TO ETITTESO TOTTOBETNONG TOL AYWYOL EPAPUOYNAC.

To yeyovog OTI N epApPPOY TOL VEQOL SIaKOTITOPEVA aAvfdvel TO TTAATOC TNG
EMPAveIac SIaPPOXNG, TTAPATNENBNKE ACPAADG OTNV £6APIKN ETTIPAVEID UE TN HETONON
NG SIAPETOOL SIAPPOXAGS YIA TIC TREIG ETTIPAVEIAKES HETAXEIPIOEIG, NTOI TNV EX, TNV EA Kai
TNV EB. H SidueTpog £épBace otny péyiotTn amooTacn amd TO onpeio Siavopung otnyv
TIEQITITON TNG SIAKOTITOUEVNG £PAPHOYNG. H avamTuén Tng Siapétpou SIappooxnS e TO
XPOVO OTnV €MIPAVEIAK SIAKOTITOMEVN AESELON, TIEPIYPAPETAl HE IO YOOAUUIKN
eCiowon ev avriBéoel e TNV EKOETIKNA TTOL XENCIKOTIOIEITAI YIA TNV TIEQIYPAPH TNG OTN
oLUPATIKA oTAydNnV apdevon.

Fevikn SIATOTWON ATToTEAE N ALENUEVN 0PICOVTIA AVATITLEN TOL LYPOL PETWTTOL
oTNV TTEPITITON TNG SIAKOTITOMEVNG Apdevong, TOCO OTO LTTOYEIO CLOTNUA OCO KAl
OTO EMIPAVEIAKO. TALTOXPOVWC, TTAPATNEEITAI OXETIKA WMIKOOTEQN KABOSIKN Kivnon OTIG
LETAXEIQIOEIG TNG SIOKOTITOPEVNG EPAPHOYNG KAl EAAPEA PEYAADTEQN AVOSIKA Kivnon
oTnV YA OXETIKG e TNV YI.

ITNV TTEQITITON APS&ELONG HE XAUNAL TTAPOXA, LTTAPXE CAPNS SIAPOoPOTIoINCN
HE TA TTOONYOLHEVA, KABWG N KABOSIKN Kivnon TOL VEPOUL eival HEYAALTEON Kal N

opIZOVTIa HIKPOTEEN aTTO TIC AAANEG HeTaxEpioeg. EibikdTepa oTny TepinTewon TG YB

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 13:33:13 EEST - 18.218.212.196



ANAKE®AAAIQEH

TTAPATNEEITAl WIKEN avoSIKh Kivnon TOL VEPOL &V KATAYPAMETAl N TTAEOV avgnuevn
KABO0SIKM Kivnon TToL Seixvel AtTAEI AaTTO TO £veEPYO PILOCTPWHUA.

Me Tn xpnoipotoinon TNG HeBOSoL TV cLlLYV SIELOLVOEWY TTPOCEYYIoCONKaY
TTOAD KOAG TA TTEIPAUATIKA Sedopéva TTapaywyne pidov Kal TTapnxen WA oxéon
TTEORAEWNS TNG TTAPAYWYIKOTNTAG TV {AXAPOTELTAWY CLVAPTACE TNG BEPUOKOATIAG
TOL aépPa, TNG NAIAKNG AKTIVOPROAIAG KAl TOL APSELTIKOL VEQOUL TTOL EPAPUOLETAl.

H €pebva aQLTA KAl TA ATTOTEAECPATA TTOL TIPOEKLWAV TTEPIoPIlovTal OTNV
KAANIEQYEIQ KAl TOV TOTTO €6AMOLGS TTOL XPNOIKOTToINBNKAY. MNap’ OAA AvTd, UTopEi va
LTTOOTNEIXOE OTI Ol TIPOTEIVOUEVES TEXVIKEG APSELONG HUTTOPOLY VA XPNOIUOTTOINBGOLY
atd ToLG TTAPAYWYOLC. Ki avTd BERaIa pe TN OKEWN OTI N CLCTNUATIKN AIoAOYNON TWV
HEOOSWV ALTWV PE ETITTAEOV TTEIDAUATIKS ATTOTEAECUATA TTAPAMEVEI VA KPIOIHO {NTNUA,
€ite TPoOoPICOVTAIl YIA TIPAKTIKA EQAPUOYN, ETE YIa PEATICOON TNG LTTAPXOLOAC YVWONG.
To {NTNUa auTd Ba £€aKOAOLONCEN VA ATTACXOAEI TNV ETTIOTNHOVIKA KOIVOTNTA, TTOL OAO
KAl TTEPICOOTEPO EVTEIVEI TNV TTOOCTIABEIA YIA RBEATIOON TNG ATTOSOTIKOTNTAG TNG XONONG
TOL AaPSELTIKOL  VvEPOL KAl TNG  €EOIKOVOUNONG  ALTOL, AOYW TWV  THECTIKOV
TTIEPIPAANOVTIKGV TTOORANUATV TTOL LTTAPXOLY KAl TTOL TLVEXWS SIOYKWVOVTAIL.

H vioBéTnon TNG LTTOYEIag oTAydny Apdevong ATTO TOLS EAANVES KAANEQYNTES
mapovoialetal SOOKOAN, yia SVO KLPIMG AOYOLG. O TTPWTOG EiVAI KLTTOKEIMEVIKOGY,
Aoy oxeTileTal HE TNV SLOTTICTIA TOL TTAPAYWYOL WG TTPOC TNV YEVIKOTEPN aTTodoon
TOL CLOTAPATOG, APOL Sev TO «PAETTER. TO 610 PRI CLVERN KAl OTNV TTEPITITOON TNG
EMPAVEIAKNG OTAYSNY KATA TNV apxn NG HAdKAG XPNoNng TnG oTn xwped (TEAn NG
SekaeTiag Tov 1980), cLVONKN OUWS N OTTOoIA AVAIPEONKE KLPIWS AOYW TWV LYNAOTELWV
atmodOCEWY TTOL TTAPOLCIAcE N PEBOSOG KAl TTOL ATTOTEAECE TO PACIKOTEQO KPITAPIO
EMAOYNG TNG.

O 6e0TELOG AOYOC €ival «AVTIKEIUEVIKOG» A@OL O UIKPOG KANPOG, N KAANIEpYEIT
EVOIKIQOUEVV AYPOTEUAXIWY KAl O SIACKOPTIOUOS ALTWY, ATTOTEAOLY TPOXOTTESN OTNV
amoeACN YIA €TTEVOLON O€ Eva «HOVILO» CLOTNHA dpdevong.

BePaiwg, TEIV TNV LIOBETNON OCLYXPOVWY KAl KAIVOTOPWY, TIEQICCOTEQO
ATTOSOTIKWY HEBOSWY KAl oLOTNUATWY Apdevong, © EAANVAG KAANEQYNTAG TTPETTEN va

avayvwpioe kal va amodexfei TNV armodoTKOTNTA HE OPOLS XPNONG VEPOL Kal OxI

HEYEOOLC TTAPAYWYNC.
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9.2. MPOTAZXEIX ENMEKTALHL THX EPEYNAX

ATTO TA ATTOTEAEOUATA ALTAG TNG EPYATIAG UTTOPOLY VA Yivouv HEPIKES LTTOSEIEEIS YIa

HMEANOVTIKEG EPELVEC:

o AlcEaywyn avTioToIXwV TEIRAUATWY 08 AAAEC KAANEPYEIES, 18IKOTEPT T8 LOPOPROPES
| o€ TTEQITITACEIC OTTOL N afia TOL EUTTOPEVLCIUOL TIPOIOVTOG €ival XAUNAN Kal N
SlaTAEPNCN TNS KaAAIEpyelag gaiveral {nNpioyovog.

e O TTPOYPAPUATIOUOG TNG dpdevong va PaciocBei oe HeTPNOEIG 5APIKNG Lypaoiag. H
XPNOIUOTTOINCN €VOG ALTOUATOTIOINUEVOL SIKTOLOL AICONTAPWYV ESAPIKNG LYPATIAG
Ba &woe AcPAA CLUTTEPACHATA YIa TNV TTOCOTNTA VEOOUL TIOL UTTOPEl va
e€olkovounBei pe TN xprnon YZA.

e Mg TN xpnon evog TéTolou SIKTLOL KAl PE TNV CLVEXN KATAYPAPN TNG LYPCCIAG,
UTTOPOLY VA EKTIMNOOLY oI TTOAVEC aTTWAEIEG AOYW PaBeidg SinBnong aAAd kal va
LTTOAOYIOHOEI N TTPOCANWN VEPOUL YIA KABE OTPWOoN £6APOLG.

e O £5A@IKOG TOTTOG KAI KATA CLVETTEIA TA LEPALAIKS XAPAKTNPEICTIKA TOL £6APOLG Eival
KABOPIOTIKOI TTAPAYOVTEG TNG TTOCOTNTAC VEPOL TTOL UTTOPE va eEaTioBel amd TNV
edagikn em@paveia. ETol, n ekTéAeon TTEIRAPATOV OE SIAPOPETIKAC obOoTAaoNG e5APpn
Ba CLUTTANPWVE TNV EKTIUNON TNG eEATUIONG KAl TNV SLVAUIKY EE0IKOVOUNCN VEQOL WE
N xpNon YIA.

e Y& OAEG TIG HETAXEIQIOEIG, BePNONKE Eva TTOCOOTO SIAPPEXOUEVNC ETTIPAVEIAS 50%. To
TTOCOOTO OUWS TNG SIARPEXOUEVNC ETIPAVEIAG, OTTWG ATToSEiXONKE ATTO TIG UETPNTEIG
NG SiaPpexduevng SiIapETpov, Siapépel avAPECa OTIC ETMIPAVEIAKEC EPAPUOYEG.
Xpendel AoITTOV TIEPAITER SIEPELVNONG N EKTIUNON TNG £EATIIONG ATTO TNV ETTIPAVEITKN
eSAPIKA OTPWON LTTO TIG TEEIC HETAXEIPICEIC AQUPAVOUEVOL LTTOWN TOL TTOCOOTOL
SilaPpoxng o€ KABE TTEPITITEON oTNY AflIoAOyNon TNG EEATUICOSIATIVONG.

e O LTTOAOYICUOG TNG TTEAYHATIKAG ££ATUICOSIATIVONG va AauPavel bTTOWN Tov &eiKTN
PLAAIKNG emmIpaveiag (LAI).

o H ekTéAeon TTEIOAPATY OTNY 181a 1 AANEG KOANEQYEIEG PE TNV EPAPHOYT AEPA PECW
NG dapdevong oe Siapopa emimeda kar n diefaywyn €6a@IK@Y AVAALCEWY KAl
HETPNCEWY TOL £6APIKOL OELYOVOL TIPOKEIMEVOL va afloAoynBei n emidpaon TNG
TTOCOTNTAG TOL AEEA OTNV KAAANEQYEID KAl KLPIWS N TOAvVOTNTA VA ATTOTEAECE! WIA

(PLOIKA TTNYF EUTTAOLTICHOL TOL £6APOLS e AlWTO.
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e H eKkTEAEON TEIPAUATOV HE TNV €QAPUOYN TNG SIOKOTITOPEVNG Apdevong LTTO
SIAQOPETIKES OTPATNYIKES. Mapadeiypatog XAplv, TTALCEIC HEYAADTEQES N HIKOOTEQES
TOL KOKAOL ApdevoNgG.

e O oLVOLAOPOG TEXVIKAC OSIAKOTITOHEVNG APSELONG HE TEXVIKEC SIAKOTITOUEVNG
EQAPUOYNC AITTACUATWV.

e EvSiapépov mmapoucialel n kaTavopn Twv pifoyv, KLUPIWS wg TPog To PABOG oTnV
TTEQITITAON TNG LTTOYEIAG OTAYSNV. H epapUOYyr OTTOIACEATTIOTE TEXVIKAG Ba UTTOPOLOE
VA CLVOSEVLTE HE TNV METPNON TNG XWPEIKNG KATAVOUNG TV PICV TNS KAANEQYEIQG.

e EvSiapépov emiong, mapouoidlovy KAl Ol TTAPATNENCEIS TTOL £yIVAY OTOV AypPO,
OXETIKA PE TNV UN TTapovoia dlaviv oTa TTEIRAUATIKA TERAXIa OTToL epapuoloTay n
LTToOYEId OTAYSNV AEdeLON, OTIWG KAl N PN euPAvIon Tou pOKNTa Cercospora
beticola. ITa ammOTEAECPATA ALTA TTPOPAVWG CLVTEAECE TO YEYOVOg OTI OTdA
TTEIDAMATIKA TEHAXIA TNG LTTOYEIAG OTAYSNV TO ETTIPAVEIAKO OTPWHUATA TOL £5APOLG
TTAPEPEVE ENPO. AV ANeBei LTTOWN TO yeyovos OTI N dlaviokTovia Kal o WeKATUOI
AVTILETTTIONG TNG KEPKOOTIOPAG KATEXOLY £vA HEYAAO TTOCOOTO TOL KOOTOLG TNG
KaANEpYEIQC, Ta TTeSia auTd a&ilel va HEAETNOOLV.

o XpNZel MEAETNG IO OIKOVOMIKY) avaAvon. Mia ermevéuon otny YIA UTTOPE VA UEITEl TO
KOOTOG TOL APSELTIKOL VEQPOUL. H OXEONn KOOTOLG VEPOL KAl KOOTOLG CLOTAPATOG VA

OLYKPIOE e AANEC TTEQITITWOEIG.
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Mapaprnua

M£Bodog unoAoyioLiou TG EEaTticodianvong

Avapopag (ET,)

MAPAMETPOI THE ESIZQIHE

H pebodol vmoAoyIopoL TNG ETo Ao HETEWPOAOYIKG SedopEva ATTAITOLY  TTOIKIAEG
KAILATIKEG KAl PULOIKEG TTAPAUETOOLG. KATTOIEG aTTO QUTEG METPWVTAI AUECA OTOLG
HETEWPOAOYIKOVC OTABUOLG. ANAEC TTAPAUETPOI oXeTiCovTal He pETPpoLUEVA Sebopéva
KAl UTTOPOLV VA TTROKOWOULY PE TN XPNON AUECKV 1 EUTTEINIKDYV OXECEWYV. XE ALTAV TNV
TTAPAYPAPO AVAPEPOVTAl Ol TINYEG, Ol HETPNCEIC KAl Ol LTTOAOYIOHOI OAWV TWV
TTAPAUETOV TTOL ATTAITOVLVTAI YIA TOV LTTOAOYICUO TNG EEATUICOSIATIVONG AvA@OPAG HE
TNV nEBodo FAO Penman-Monteith:

0,408A(R, - G)+ yﬂuz(eS -e,)
ET T+273

o~ A+ y(+0,34u,) [1:1]

ETo = n e€aTicodiamvor) TG KAAANEpYEIag avagopdg (mm day-t),
Rn = n kaBapr) nAiakn akTivoRoAia (MJ m-2 day-1),
G = n por) BepuotnTacg oto édagpog (MJ m2 day-t),
T = n péon nuepnoia Beppokpacia Tov aépa ot LYWos 2m (°C),
Uz = n MECN TAXLTNTA TOL AVEUOL O€ LYOGS 2m (M s1),
€s = N TTeEcn KOPEoUEVRY LSpaTUWVY (kPa),
€a = N TPAYUATIKN TTieon LépaTU®Y (kPa),
€s-€a = TO EAAEIMUA KOPEOHOL LSpaATH®V (kPa),
A = KAiON TNG KAUTTOANG TWV KOPEOUEVRY LSPATUWY OTN Bepuokp. T (kPa °C-1),
N WOXPOUETPIKA oTaBepd (kPa °C-1).

-<
1
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Napdperpol arpdécPpaipag

YTTAPXOLY QPKETEG OXECEIS YIA TNV EKTIUNON TWV KAIUATIKWV TTAPAUETPWY. H emidpaon
TV PACIKWV KAILATIKGQV TTAQAUETOWY OTNV £EATUICOSIATIVON UTTOPRE VA eKTIUNOEN HE TN
BonBeia auTwV TV oxtoewy. KATToES ammd ALTEG TIC OXECEIC ATTAITOLY TTAPAUETOOLC
TTOL eKPPALOLV Eva €BIKO XAPAKTNEICTIKO TNG ATHOO®AINAG. MpIv TN HEAETN TV
TEOOAPWYV BACIKWV KAIMATIKWV TTAPAUETPWY, Ba culnTNBOLY KATTOIEG TTAPAMETPOI TNG

ATHOOPAIPAC TTOL ATTAITOVLYTAI OTOLG LTTOAOYICUOVG.

Aavedvouvoa Bspuornra eEAaruons
H AavBavovoa BepuotnTa e€ATIoNG (A), ekpEddlel TNV evEQYEIQ TTOL ATTAITEITAI YIA VA
HETATOATTEN pIa povada HAalag vepoL oe LSPATHOLS o€ WA SIAdIKAoia OTABEPNC TTieoNg
Kal Beppokpaciag. H Tiun tng AavBavouoag BepudTNTAG HETARAAAETAI CLYVAPTAOCEI TNG
Bepuokpaoiag. e vwnAn Beppokpacia, armmaireital Alyotepn evépyela amo OTl Ot
XOUNAOTEPEG Oepuokpacieg. KaBwe N A HETARAAAETAl EAAXIOTA KATW ATTO KAVOVIKA
OepUoKPATIaKA eLPN XPNOIHOTIoEITAI Wia TIUA 2,45 MJ kg-l. AuThA cival n AavBavouvoa
BepudTNTA VIA HIa BepHOoKPaTia agpa tepitTov 20°C:

A=2501-(2,361x103 )7 [n:2]
OTToUL:

T = nBgppokpaocia aépa (°C).

YouxpoleTpikn oTaBepd
H woxpoueTpikn oTaBepd (y) LIToAOYIleTAl WG:

% :C;—)I\D"":O,665><103P [M:3]
OTTOVL:
Y = N WLXPOWUETPIKN oTaBepd v (kPa °C-1),
Pa = n atpoogaipikn mieon (kPa),
A = nAavBdvouvoa BepudtnTta e€atpiong, 2,45 (MJ kg),
Ccp = n &bk BepuodTnNTa LYPOL aépaq, 1,013 10-3 (MJ kgL °C-Y),

™
I

0 AOYOG TOL HOPIaKOL RAPOLE TV LEPATUWY TTPOG TO HOPIAKO PAPOC TOL
&npoL aépa = 0,622.

H e8Ik BeppdTNTa O OTABEEN TTIECN €ival N TTOCOTNTA EVEQYEIAG TTOL ATTAITEITAI VIO VA

avénBei n Beppokpaoia piag povadag palag aépa katd évav Padud. H Tiun NG
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ITAPAPTHMA

e€aptaTtal amo TNV oLVBeon ToL aépaq, TL.X. ATTO TNV LypaAcia Tou. A HECEG
ATHOOMAIPIKEG OLVONKEG WA TIUA TOL cp = 1,013 103 MJ kgl °Cl umops va
XPNoIpotoIndei. Ko Hia HEoN ATHOCRAIPIKN THECN XONOIUOTIOIEITAl YIA KAOE TOTIO, N

WLXPOUETPIKA OTABEPA Bewpeital oTaBepr) yia kaBeg TOTTO.

ATLOOPAIPIKN TTiEoN

H aTpoo@aipikr) TTiecn, Pq, Sibetal ammd Tnv akdAovbn oxéon:

5,26
293-0 ,00652] [:4]

P, =1013
a J’( 293

OTTOL:

Pa

n atuooaipikn micon (kPa),

Z = TO LYOUETPO ETTAVW ATIO TO eTTiTESO TNG BAAacoag (m).

O¢plokpacia aipa

AOY® TNG UN-YPAUUIKOTNTAG TRV §E60UEVGY OXETIKAG LYPACIAG TTOL ATTAITOLVTAI OTNV
e€iooon FAO Penman-Monteith, n Tieon LSPATUGV YIA WA CLYKEKPIUEVN TTEQIOSO
LTTOAOYIZETAI WG O HECOG METAEL TNG TTHEONG LSPATUWY OTNV UEYIOTN KAl TNV EAAXIOTN
NUEENOIa BePUOKPATIa ALTAC TNG TTERIOSOL. H PEYIOTN NUEPNOIa BEPUOKOATIa aépa
(Tmax) Kal N eEAAXIOTN NUePNoIa Beppokpacia aépa (Tmin) €ival, QVTIOTOIXWGS, N HEYIOTN KAl
N eAAXIOTN Bgpuokpaoia aépa TToL TTaPATNEEITal KATA TN SIGPKEIA TOL 24WPEOV,
apxifoviag amod Ta PeCAVLKTA. A AOYOLC TUTTOTTOINONG, N Tmean TOL 24PEOL OpPIleTAl
WG O HECOG TNG MEYIOTNG (Tmax) KAI TNG EAAXIOTNG NHEPNOIAG BeppoKkPATiag (Tmin) TTAPA
WG N MEON TIUA TV WPIAIWY HETPNTEWV:

T Tri
Tmean: max;- o [M:5]

H ©epuokpaocia ekppdaletal oe Padpove Kehoiov (°C) R Fahrenheit (°F). e KATTOIOLC
LTTOAOYIOHOLG, aTmaireital povada Kelvin (K), n otmoia vtmoAoyiletal TTPOCOETOVTAG
273,16 OTnVv OBepuokpaoia ekppaouévn oe Pabpodg Kehoiov (K = °C + 273.16). H

kAipakeg Kelvin kai Kehaoiou Exouv Tnyv idia Siapabuion.

Yypacia aépa
Emeidn) Sev eival Suvatr) n Apecn PETPNON TNG TTPAYUATIKAG TTHEONG LOPATUWY, N TTEON
ALTV TTPOKOLTITEl ATTO TNV OXETIKN LYPACIA N TNV Bgppokpacia SpOC0oL. H OXETIKA

vypacia HeETPATAl AUECA ATTO LYPOUETPA. H péTpnon Paciletal oTnV PLON KATTOIWY
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LAIKQV, TV OTTOIWY HETAPAAAETAI TO PAKOG HE TNV HETAPROARN TNG LYPACIAG TOL CéPA N
HE TN XPNON TTOKVTWY, OTTOL N NAEKTPIKA XWENTIKOTNTA HETARAAAETAl pe TNV RH. H

Siadikaoia LITOAOYICHOL TTEPIAAUPBAVE TIC TITAPAPETPOLS TTOL AKOAOLOOLV.

Méon mieon KopeopoL L&pATUWY
KaBwg n 1miecn LSPATUWY OTOV KOPEOUO (€s), OXETICETAI e TNV BePUOKPATIa TOL aépa,

UTTOPEI Va LTTOAOYICOE aTTO TNV Beppokpacia Tov aépa. H oxéon ekppddletal aTo:

17,277

e®(T)=0,6108e+2%73 [N:6]
OTToUL:
eo(T) = n TTieon KOPETHOL LEPATUWY Ot Beppokpacia aépa T (kPa),
T = n Bepuokpacia Tov aépa (°C).

e[..] = 2,7183, n Pacn ToL PLCIKOL AoyaPIBPOL, LYWWHEVN oTn Sbvapun [..].

E€aimiac NG pn YPAUMIKOTNTAG TNG TTEONYOLHEVNS ££iowong, N HEon TTieon KOPEOUOL
TV LESPATU®V YIA WAV NEEPT, ERSOUASA, SeKANUEPO 1 pHAva LTTOAOYICETAI WG N PECN
HETAEL TNG TTEONC KOPEOHOL LSPATUWY OTNV HECN NUELNOIA HEYIOTN KAl TNV HEON
NUEPNOIa EAAXIOTN BeppoKPaTia TNG TTEPIOSOL:

_ eO (Tmax )+ eO (Tmin)
* 2

[M:7]

H xpnolgotoinon TNG HEONG OepUOoKPAoIac aépda avii TNG eAAXIOTNG KAl HEYIOTNG
NUEENOIAC BEPUOKOATIAG £XEl WG ATTOTEAECHA XAUNAOTEQN EKTIINCN YIA TNV PECN TTiEON

KOPETHOUL LSPATUWV.

KAion Tn¢ KaumoAng mieong KopeooL LEPATUWYV
ra Tov LTTOAOYIOUO TNG eEATICOSIATIVONG, ATTAITEITAl N KAIoN (A) TNG oxéong KETagL TNG
THeoNC KOPEOUOL Kal TNG Begppokpaciag. H kAion TNG KAUTTOANG ot ia &edopevn

Bepuokpaoia Sibetal amo:

17,277 j

4098 0,6108e(”237'3

A= n:8
(T+237,3) el

OTTOoL:
A =n KANOnN NG KAPTOANG TNG THEONG KOPECHOL TWV LSPATUHWY OTN

Beppokpaoia T (kPa °C-1),
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ITAPAPTHMA
T = n Bepuokpacia Tov agpa (°C).

ItV eficwon FAO Penman-Monteith, 6Tov N A eu@aviletal oTov APIBUNTH KAl ToV
TTAPAVOPAOTH, N KAION TNG KAPTTOANG TNG THEONG KOPEOHOL TWV LSPATHWYV

LTTOAOYIZETAI XONOIUOTIOIVTAG TNV HEC BEPUOKOATIa aépAal.

Mpayparikn mieon véparuwyv eayouevn amo Sedouéva OXETIKAG LYPATIAS
H mpaypaTiki tieon LEPATU®Y (ea), LTTOAOYICONKE ATTO TNV OXETIKA LYPACIA TOL AéPQ.
ATIO Ta SICBECINA OTOIXEIA HEYIOTNG KAl EAAXIOTNG OXETIKNG LYPACIAG (RHmax, RHmin)

LTTOAOYIOONKE HE TN XPNON TNG aKOAOLONC oxEoNnc:

o (T 22 + g (T ) 3
e, = > [:9]
OTToUL:
€a = N TPAYUATIK TTieon vépaTuwy (kPa),

€°(Tmin) = N TTECN KOPETHOL LEPATUWY OTNV EAAXIOTN Bepuokpacia nuépac (kPa),
€°(Tmax) = N TTieon KOPESUOL LEPATUWY OTNV UEYIOTN Bepuokpaaia nuépac (kPa),

RHmax = N MEYIOTN OXETIKN LYPATia (%),

RHmin = n eéAAXIOTN OXETIKA LYPaoia (%).

EAAgippa migong v&PATUWYV (€5 - €a)
To EANEIUPA TTiEONG LESPATUWY gival N SIAPOPA HETAEL s KAl TNG €a YIA JIA CLUYKEKPIUEVN

XPOVIKN TTEpiodo.

AkTivoBoAia

H nAlakr akTivoBoAia peTpdTal pe TTopavoueTpa. Ta Opyava SiabéTouy évav aiodbntneda
TOTTOOETNUEVO O OPICOVTIO €TTITTESO TTOL METPA TNV £vVIACN KAl TNV OAIK NAIGKN
akTivoPoAia. H Siabikacia LTToOAoYIoOHOL  TTEPIAQUPAVEl  TIC  TTARAUETOOLS  TTOL

COKOAOLOOULV.

E§wynivn aktivoBolia
H nAiakn akTivoPoAia o1o avw 6plio NG aTpocpaipdg (Ra), YIa KABE NUELT TOL ETOLC
KAl yia SIaPOPETIKA YEWYPAPIKA UNKN UTTOPEI Va eKTIMNBEI ATt TNV NAIOKA OTABepd, TNV

ATTOKAION TOL NAIOL KAl TNV ETTOXN TOL £ETOLG XPNOCIUOTIOIVTAC TNV AKOAOLON COXEoN:
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24(60)

Ry == G d, [, sin(e)sin(§)+ cos(p)cos(8)sin(c, )] [M:10]

OTTOVL:
Ra = newynivn aktivopoiia (MJ m2 day-1),
Gsc = n nAiakn otaBepd (0,082 MJ m-2 min-1),
dr = n oxeTkn amooTaon HETAEL yNG Kal AAIoL (),
Ws = N wpelaia yovia sbong Touv NAIov (rad),
@ = TO YEWYPAPIKO TTAATOG (rad),

6 = namokAion Tov NAIov (rad).

To Yeypa®ikd TAATOGC (), ekpEAdleTal Oe AKTivVIa Kal gival BeTKO yia To POPEIO
NUICPAIPIO KAl apvNTIKO YIa TO VOTIO NUICPAiRIo. H HETATEOT attd HOIPES o€ aKTivia

SideTal amod:

[rad] = %["] [M:11]

H oxetikny amdotaon yng - nAiov (dr) kal n kAion Tou nAiov (8), SisovTal amd TIG

OKOAOLOEC OXECEIG:

d =1+0.033-cog 23 [M:12]
365
6-0409-sin 2 3-1.39 [M:13]
365

OTTOVL:
J = nlovAhiavi nuépa Tou £Toug [J=1, 2,...,365 (366)], (0 apIBUOC TNG NUEPTC TOL

¢Toug HeTaéL 1 lavovapiou kal 31 Aekepppiov).

H ywvia Tng wpag §bong Tov NAiov (ws), Sidetarl aTTo:

@, = arccos[-tan(e )tan(s)] [M:14]

HAilakn aktivofolia

AV n nAiakn akTivoRoAia (Rs) ev HeETPATAI UTTOPEI VA LTTOAOYIOOEI HECW TNG OXEONG TOL
Angstrom T1To0L CLOXETICEI TNV NAIAKA AKTIVOROAIA e TNV e€wynivn akTivOROAIa Kal TNV
OXETIKA NAlOQAvEID. ITNV TTAPOLOA EPELVA, XPNOIUOTIOINONKAV &eSopéva aATO TOV

HETEDOOAOYIKO OTABUO TOL EpyaoTtnpiov.
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AkTivofoAia oAIkng aiBpiag
O LTTOAOYICHOG TNG aKTIVOPROAIAG OAIKNG aiBpiag (Rso), OTAV n = N, amaiteital yia Tov
LTTOAOYIOHO TNG KABAPENC HEYOAOL KOUATOC aKTIVOROAIAC:
Ry =(075+2x10° 2R, [M:15]
OTToUL:
Rso = N akTivoRoAiag oAikng aiBpiag (MJ m-2 day-1),

Z = TO LDYOUETPO TOL OTABPOL (M).

KaBapn nAiakn i kpoL Koparog akrivoBolia
H eicepxopevn kabapr 1 KoL KOPATOS akTivoRoAia (Rns), TTou e€ayetal amd TO

100C0YIO HETAEDL EI0EPXOUEVNCS KAl AVAKAWUEVNG NAIOKAC akTivoRoAiag Sisetar amo:

Rps = (L-a)R, [M:16]
OTToUL:
Rns = N kaBapr NAIAKA A WKEOL KOUATOG akTivoRoAia (MJ m-2 day-1),
a = OLVTEAEOTNG AVAKAQOTIKOTNTAC TNG KAAAIEpyelag N albedo (a= 0,23 yia Tnv
LTTOBETIKA KAANIEQYEIQ avaAPOPAG, adIdoTATOG),
Rs = n eiogpxopevn nAiakr akTivopoAia (MJ m-2 day-1).

KaBapn peydAou pnkouvg KOUATtog akTivofolia

H kaBapr) akTivopoAia peyaAou pNkoug (R, LTTOAOYICETAI WG:

Tk #1000 * R
R, = O] -T2 5 min, (0,34—0,14,/ea 1,35Rs ~0,35 [M:17]

SO

OTTOL:

Rn = n eepxOUevn KaBapr) akTIVOBOAIA HeyaAoL pnkoug (MJ m-2 day-1),

o = 0oTaBepd Stephan - Boltzman (4,903 x10-2 MJ °K-4 m-2 day?)
Tmaxk = N MEYIOTN ATTOALTN Beppokpaacia kaTd Tn 24wpn Sidpkeia TNG Nuépag (K),
Tmink = N EAAXIOTN ATTOALTN BepuoKkpaacia kaTd TN didpkela TNG NUépag (K),

€a = N TIPAYUATIKA TTECN TV LEPATUWY OToV agpa (kPa),
Rs/Rso = N OXETIKA AKTIVOROAIQ HIKOOV PKoLG KOpaAToC (£ 1,0),
Rs = HeTPNUEVN eloePXOUEVN NAIOKN akTivoBoAia (MJ m-2 day-?),
Rso = N LToOAoyIopEVN akTIVORoAia OAIKAG aiBpiag (MJ m-2 day-1).

O AOYOG TNG OXETIKAG NAICKNG AKTIVOPOAIAG HIKOOL UAKOLGS Rs/Rso ival TavTa <1.
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Ka6apn akrivofolia
H kaBapn nAiakr) akTivoPoAia (Rn), IcovTal pe TN SIa@opd TNG EI0EPXOUEVNG KABAPNG
AKTIVOPOANIAC HIKPOUL HAKOLGS (Rns) KAl TNG £EepXxOMEVNG KABAPNC aKTIVOROAICC peyAAoOL
pNKoLGS (Rni):

R, =R, -R, [M:18]

Pon Tng aiobntng Bepuornrag oro £ésapog
KaBwg 10 pEyeBog TNG NUeEPNOIAg pong BepuoTnTag (G) oto £6a@ocg KATW aTmmo TNV
EMPAVEIA TOL XAOOTATINTA AVAPOPAG €ival OXETIKA KOO, UTTOPE va ayvonBei kal £To:

G=~0 [M:19]

TaxdTnTa avéuov

H taxdtnta Ttou avépou (U2) HETPATAl HE AVEHOUETPO. TO  QAVEUOPETPO TIOL
XPNOIUOTIOIEITAI  OTOV  HETEWPOAOYIKO OTABUO  QTTOTEAEITAI  ATTO  KOTTEAAQ  TTOUL
TIEQIOTEEPOVTAI HE TNV SLVAUN TOL AVEUOL. METPWVTAC TOV APIOUO TWV CTPOPWV OE
IO OULYKEKPIPEVN XPOVIKN TTEPiodo, LTTOAOYIZETAl N HEoN TAXOLTNTA AVEUOL YIA TNV
mepiodo pETpNoNG. MNa Tov LTTOACYICUO TNG e€ATUICOSIATIVONG, ATTAITEITAlI N TAXLTNTA

AVEPOL HETPNHEVN OE DWPOS 2 M ATTO TNV ETIPAVEID TOL £€5APOLG.
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Abstract

Vyrlas, P., 2007. Water saving with application of innovative irrigation systems and its

effects on crops’ growth. PhD Thesis, University of Thessaly, N. lonia, Volos, Greece.

The effort for achieving higher efficiency of water application in irrigation resulted in
the development of many and various irrigation methods. Drip irrigation is included
among the modern irrigation methods and is characterized by high water use
efficiency, both in its surface and subsurface application. The subsurface drip irrigation
system is a variant of the widespread system of drip irrigation, in which the laterals are
placed under the soil surface, instead of placing on the soil surface.

The object of present research was: (i) the comparison of subsurface with surface
drip irrigation in terms of water saving and water use efficiency, (ii) the development
of a procedure for the calculation of crop’s evapotranspiration that takes into
account the different physical characteristics of each irrigation method, (ii) the
development of innovative techniques of water application through the irrigation
system, (iv) the investigation of the probability of enhancing crop’s yield by the use of
these techniques and (v) the investigation of the relationship between yield and
climatic data and irrigation water.

Field experiments were conducted in a sugar beet field of University of Thessaly
Experimental Station, where surface and subsurface drip irrigation systems were
installed. The experiments took place through a three-year period (2003-2005) in an
experimental field with a clay loam soil.

The experimental design included eight treatments in four replications. The
treatments that were applied were: i) Surface drip irrigation with continuous water
application, ii) Surface drip with intermittent application, iii) Surface drip with low
discharge application through gravity, iv) Subsurface drip irrigation with continuous
water application, v) Subsurface drip with intermittent application, vi) Subsurface drip
with low discharge application through gravity, vi) Subsurface drip irrigation with

continuous water application and simultaneous air application through the irrigation
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laterals and viii) Subsurface drip irrigation with continuous water application and air
application through the irrigation laterals at the end of irrigation.

Subsurface laterals were placed with the use a special plough in a depth of 0,45
m, while laterals’ spacing was 1,0 m in both systems. Measurements of soil moisture
and leaf area index were taken in the experimental field throughout the season. The
hydraulic attributes of soil were also determined and the quantity of water applied in
each irrigation was recorded. At the end of each growing period the sugar beets
were harvested by hand.

The evapotranspiration (ET) and the irrigation scheduling were calculated
according the methodology of FAO-56. The methodology formulated by FAO-56 does
not deal with the case of subsurface drip irrigation method. In the present research
the absence of wetting of the surface soil when irrigating subsurface was taken into
consideration. The final result of this procedure was the important saving of irrigation
water that was achieved in subsurface drip compared with surface application. The
percentage of water that was conservated for each irrigation period amounted in
13.2% for the year 2003, 11.2% for 2004 and 11.5% for 2005.

The results regarding the growth of sugar beets, reveal that leaf area index (LAI)
was influenced temporary by the irrigation method, ranging in lower levels in the
treatments irrigated subsurface compared to surface irrigated ones, but than
reached almost the levels of surface treatments.

The water application technique had an important effect in crop production. In all
three farming periods the intermittent irrigation produced the higher fresh weight of
roots. The sugar content did not show systematic differentiation between the
treatments, in no one of the periods. Thus, the irrigated with the intermittent technique
treatments gave the higher sugar production per unit area for the three years. The
non-sugar components content in the roots was not influenced considerably by the
irrigation, as shown by the non important and systematic differences between the
treatments.

From the elaboration of water use efficiency (WUE) data resulted that subsurface
intermittent irrigation is evaluated as the most efficient technique that was applied, as
it presented the higher values of WUE for irrigation water efficiency and in total water

applied efficiency for all the three years of experimentation.
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The change of soil moisture shows that the interrupted irrigation, in both surface
and subsurface systems, produced the larger wetted surfaces. The measurements of
moisture in soil profile showed that in the case of intermittent irrigation the uniformity of
soil moisture was higher compared to that of continuous application.

The wetting front measurements revealed that the horizontal development of the
wetting front was increased in the case of intermittent irrigation, in both irrigation
methods. In the case of irrigation with low discharge the downward movement of
water was greater and the horizontal lower than in the other treatments. The
development of wetted diameter with time in the surface intermittent irrigation, is
described with a linear equation, instead of the exponential one that is used in the
conventional drip irrigation.

The experimental yield data were approached very well by the use of conjugate
directions method and a forecasting relation of sugar beets yield were produced
associated with the air temperature expressed in degree days, with solar radiation
and the irrigation water applied.

This research and the findings that resulted are limited in the crop and the type of
soil that was used but it can be supported that the proposed irrigation techniques,
can be used from the growers. The systematic evaluation of the proposed methods
with more experimental results remains a critical issue, either when intended for

practical application or for improvement of the existing knowledge.
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