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MPOANOIOX

H avdykn yia au&nuévn ToooTNTO KAl TIOIOTNTA TIANPOQOPIV CTN YewpPYia
EXEl 0ONYNOEl OTNV ELPEID XPrON TWV NAEKTIPOVIKWY UTIOAOYIOTWV. ME auTtév Tov
TPOTIO TIOAAG TIpOYyPAUUATA WTIOPOUV VA €Q@APPOCTOUV yid TNV ULTIOCTHPIEN TwWV
VEWPYIKWV dPacTNPIOTATWY OTIC KOPIEC OIOXEIPIOTIKEC KOl TEXVIKEC TIPOKTIKEC.
Id10iTEPO EVAIAPEPOV TTAPOLCIALETAI YO TIpoypduuata TTou Bonbolv atnv dlaxeipion
NG TIPOCTOCIOC TNG KOAAIEPYEINC. H €@apuoyr TOUC ETUTPETIEL TNV OPYAVWON TWV
OTIOPACEWY ME MPEYOAAO TIAEOVEKTAUOTO YIA TOUC XPNOTEC. Z€ QUTN TNV Epyacia
EQAPUOLETal €va TIPOYPAUUO LTIOAOYICTA HE TN XPNON HETEWPOAOYIKWV OEOOUEVWV
yla TNV TIPOYVWwaon ToU TIEPOVOCTIOPOU TNE OUTIEAOU.

H epyaaoia armoteAei v rTuxiokn daTPIPr] Touv @oItnt) MixanA =Zuddkn, oto
Tunua Tewmoviag PutkAg Mopaywyng Kol  AypotikoU [MepiBGAAovToC TOU
Maveriotnuiov @ecooAiog. Ta HPETEWPOAOYIKA OEDOOUEVA, TIOU XPNCIHUOTIOIOVVTAl O
auTA TNV epyaacia, dlatédnkav amd 10 Epyaotrplo AypoueTewpoAoyiag, uTtebbuvog
Tou ortoiou gival 0 Kadnyntrig NikoAaog AaAediog.

EuxaploTieq ekppdlovtal otov Kadnynty A. Mamnmd yia v emiAeyn tou
BépatoC NG epyaciag Kal TNV TAPOXN TWV ATIOPAITNTWY PEGWY, CUUBOULAWV Kal
YVOOEWV yia TNV eKTéAeon] TnG. Euxapiotieq ekppdlovtal Kal ota AAAa PEAN TNG
elonynukng errpomng. Kadnynt N. AoAédio kail AvamAnpwt] Kabnynti N.
AavaAAdTO yia TIC TIOAUTIMEG YVWOEIC TIOU HOU TIapeixav. TEAO¢ Ba néeda va
ELXOPIOTACW IBIAITEPA TIC AYyOTINTEG TUVADEAPOUC AVTwvia Kal EpipUAN ZaxapoUAn

yla TNV TTOAUTIUN BonB<la Kal CUPTIAPACTOCT] TOUC.

BoAog, lovviog 2005

MixanA Zuddakng
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KE®PAANAIO 1: EIZATQI'H

Agv LTTAPXEL KAADOC TV avOpWTIIVWY dPACTNPIOTATWY TOC0 EE0PTWHEVOC OTIO
TOV KaIpO 0G0 N yewpyia. H yewpyikn mapaywyr e€aptdtal o€ PeydAo Babuo akoua
KOl CHUEPO amd Tov KAIpO Kal TO KAIpa Tapd TIC EVIUTIWOIOKEG TIPOOOOLE OTN
VEWPYIKI TEXVOAOYIa KOTA TN SIApKEIa TEAELTAIOL HIcoU alwva. H yvaaon oto Xpovo
KOl GTO XWPO TWV dIOBECIHWY TIEPIBAANOVTIKMV TIOPWVY KAl TWV GUVONK®WV OTI0 KATW
amo TNV ETUPAVEIN TOU €3AQOUG HEXPI TO OVWIEPO CIPWHA TNG OTUOCEAIPAC,
ELVOIKWV 1 dUCGUEVMV, TTAPEXEL TIC 0dNYIEC YIA TIC OTPOATNYIKEC OYPOUETEWPOAOYIKEG
OTTOQACEIC OTOV TIPOYPOUUOTIOHO TWV YEWPYIKWV GCUOTNUATWY. XAPOKTNPIOTIKA
Ttapadeiypata gival Ta oxedia apdeuong KAl amoaTpayyiong, ETIIAOYEC OXETIKEC HE TN
XPromn Tou €3A@QOUE KOl TOU TPOTIOU KOAAIEPYEIOG, ETUIAOYN TWV KOAAIEPYEIWV, TWV
TIOIKIAIWV KOl TWV URPISIWY, TWV aypoTIKWV UNXAVNHATwY, KaBw¢ Kal Tou TPOTIoU
dlaxeiplong acBeveInV Kal EXOPWV TWV QUTWV.

Eivai yvwotd otn oAol ol {Wvieg opyaviouoi emnpealovial  amno
METEWPOAOYIKOUC TIAPAYOVTEG KOTA TN OIAPKEIN TNEG AVATITUENG TOUG. ZUVETIWC OEV
gival povo ta UTA, OAAA 01 £XBpoi Kal ol aoBEVEIEC TOLC, TIOU LPICTAVTAL TNV APEDN
ETMIOPOCN TWV JIAPOPWY HETEWPOAOYIKWV TIOPAUETPWY. ZNUAVTIKOI PHETEWPOAOYIKOI
TIOPAYOVTEG TOU HIKPOKAIUOTOC IO TOUG £XOpOUC Kal TIC OGOEVEIEC TWV KOAAANIEPYEIWV
Bewpouivtal Kupiwg N Bepuokpaaia agpa Kal EdAPOLE, N LypPATia aEpa KAl EdAPOUC, N
Bpoxoémtwan, n aktivoBoAia Kait o dvepoc. H d¢ diaoTtopd KABOE ETTIPUTIKIC 00BEVEIQG
TIPETTEL VA €EETALETAI KOTA TIEPITITWON, EEOPTWHEVN OXI MOVO aTIO TOV TOTIO TOU
TTaBoyevolg popéa, OANG (owC TIEPICOOTEPO, KOl OTIO TOV TUTIO Tou &eviatr. O poAog
NG OyPOMPETEWPOAOYIOG cuviotatal oTnv €€€Ta0Nn TNG EMIdPACNE TOL KaAIPpOU Ot
QUTA, OTOLG TTOBOoYEVEIC QOPEIC Kal oToug TIANBUCHOUE, KABWCG Kal N GUUPROAN o€
OAOKANPWUEVEG HEBOdOAOYIEC TIPOYVWONG KAl OVTIPETWTIONG TWV &€XOpwvV Twv
KOAAIEPYOUHEVWV PUTWV.

To evdla@EéPOoV eVTOTIETAl OTNV OVATITUEN TWV OXEGEWV TIOU GUVOEOUV TOUC
KAIJOTOAOYIKOUC TIOPAYOVTEC KOl TOUC EXOPOUC TwV KAAAIEPYEIWVY. ZXECEIC TIOU €ival

KOBOPIOTIKEG YIO TNV KATATIOAEUNGT TWV OVIWV OUTWV TIOU TIPOKOAOUV TIOAAEC



KOTAOTPOMEC OTIC YEWPYIKEG TIOPOAYWYEC KOl ETTOUEVWC KOl OTNV OIKovouia. Tnv
amoyn oaut evioxlel TO yeyovog OTI N onuepivip Tdon OC0ovV a@opd aTnv
KOTATIOAEUNGCT] TWV £XOPWV TWV KAAAEPYEIWV CTPEPETAL YOPW OTIO TN XPNOCIKMOoTIoINoN
(PUOIKWV PECWVY €E0VTWANG, ONAOSH TIEPIBAAAOVTIKWY TIAPAYOVTWY TIOU OTIOAAGCCOUY
TIC KOAAIEPYEIEC OTIO TOULG KIVOUVOUG OUTOUG OKOAOUBWVTAC TIC OpPXEC NG
METEWPOAOYIKIC KOl OIKOAOYIKNAG TIOTAUNG (AaAEQiog, 2001).

To TPORANUA TNE TIPOCTOCIOC TWV KOAANIEPYEIWV EXEl TIPOCAARBEI TIPWTAPXIKI)
onuaacia Aoyw ¢ avaykng PEiwong TG amaltolPEVNG TToagoTNTAC XNMIKWY Yo ToV
EAEYXO TwV eXOBpwv Kal aagBeveiwv. Ol ouveXwg augavopeveg OOTEIC TWV XNMIKWVY
WEKAOHUWY OEV €XOLV ETIIPEPEl IKAVOTIOINTIKO €Timedo Tpootaciag. Ta TeAsvtaia
TIEVAVTA XPOVIQ, TO PECO TI000 ATIWAEING TNG C0JEIAC oTIC H.IM.A €Xel peivel axedov
oTafepd yUpw o100 33%, TaPG TNV E€QAPUOYI MEYOAUTEPWVY TIOCOTATWY XNUIKWV
@opuakwyv (WMO,1988). EKTOC amo TNV av&non Tou KOOTOUC TIOPOYwYNG Kal TIG
ETUTITWOEIC OTO TIEPIBAAAOV, TIPETIEL VO UTIOAOYIOTOUV TIOAAEG OEUTEPEVOVTEC
ETUOPACEIC, OTIWE N MEIWAON TNE YOVIMOTNTOG TOU €3AQOULG, N METPIOCN TNC QUUTIKNC
MIKPOXAWPISOC KOl HIKPOTIAVI®AE, N KATAOTPO@N TWV AVIAYWVIOTWY KOl OQEAIPWY
Onpevtwyv, n adénon NG OVOEKTIKOTNTAC TWV QUAWY TWV HUKATWVY OTd
QUTOQAPUOKA, N ETTIOPOACN GTN YEUOT) TOL TEAIKOU TIPOIOVTOC, KTA. AUTH N KOTAGTOOT
pTIopel va  amodoBei o dAQOPOLG TIAPAYOVIEG, OTWC N TOAXEid aAvaTITuEn
OVOEKTIKOTNTOG OTA  QUTOQAPUAKO, 1 EI00YWY KOANEPYEIWV  HEYOAUTEPNC
TIOPAYWYIKOTNTOG OAAA  HIKPOTEPNC OVOEKTIKOTNTOG, N ULIoBedia TapdAoywy
OYPOVOUIK®V TIPOKTIKWVY (Orlandini, 1994).

H epapuoyn ¢ TTANPOPOPIKNAC UTIOPEI va TIAPAYEL XPNOIUO EPYOAEIa yia TN
BEATIWON TWV TEXVIKWV TNC TIPOCTOCIOG TWV KAAAIEPYEIWV HUE TNV TIPOOTITIKI vd
gemepaoToly Ta TIpoBAAuaTa TIou Teplypdenkav (Seghi et al., 1996). H xpnon
MOVTEAWV KOl TIPOYPOAUUATWY UTTIOPOUV Va ETUTPEWOUY Ot OAEC TIC KOTNYOPIEC TwvV
TEAIKWV XPNOTWV (EPELVNTEG, TEXVIKOI, POPEIC) va PBEATILOCOLY TN YVWOTN TOUC TIAVW
0T0 TtaBoyovo c0OTNUA, VA OTIEIKOVIOOUV TNV TIPAYUATIKOTNTO TOU CUCTAUOTOC KAl
va TO 0ovaAUoouv yia TNV EMdIwEn Twv OIKWV Toug oKomwy (dlaxeipion,
TTapakoAoVONaoT, TIPoCGouoiwan, €EAOKNaAN). IBINITEPWC GTOV TIPOYPUUUOATIONO TwWV
BEPATIEVTIKWV £QOPPOY®V, N XPrON TOU JOVTEAOU ETUTPETIEL TNV AVADEIEN TOU XPOVOU
EQAPUOYNC KOl TWV XOPOKINPICTIKWV TOU XNHUIKOU okevdopotog (Campbell and
Madden, 1990). MTmtopei va uttootnpixBei n véa avtiAnyn ylo T0 OIKOVOMIKO £TTITIESO

{NUIAC Kal Ol WPEKATHOI PE HUKNTOKTOVO WUTIOPOUV VA EQOPHUOCTOUV HOVO OTaV Ol



OTIWAEIEC TNC TIOPAYWYNG TIPOCOUOIAovVTal KOl HOVO OTOV OUTEC Ol OTIWAEIEG
uTtepPaivouv 10 KOOTOC Twv HETPWV TIpoaTaciag (epyaaia, vepd, XNUIKA, KTA.)
(Orlandini, in press).

YTIAPXOUV OPKETOI TUTIOI POVTEAWV TIPOGOUOIwoNG. Ol KUPIOTEPEG OPADEC
OUTQV Eival TO QUOIKA - PABNUATIKA JOVTEAD, GUVEXN — OIOKPITA PHOVTEA, OUVAMIKA
- OTOTIKA PJOVTEAQ, TIEPIYPAPIKA — EVVOIOAOYIKA POVTEAQ, PHOVIEAQ PADPOU KOUTIOU -
MOVTEAQ TIOPOUOIWONG OOWNG, OTOXOOTIKA - OITIOKPOTIKA HOVTEAD, HOVTEAD
TIPOCOMOIWATC YEYOVOTOC — HOVTEAD OAANAOLXIOG, K.G. (AaAédiog, 2001).

To povieA o PLASMO avrikel OTnv  Opada TV QITIOKPOTIKWV N
TIPOOOIOPIOTIKGWY  HOVTEAWY. To pabnuoatikd povieAo PLASMO  (Plasmopara
Simulation Model) meplypdgel 10 TOBOCLOTNUA TNG KOAANEPYEIQG TIOU OTTOTEAEITAI
amo tov TiepovooTiopo (Plasmopara viticola) kai tnv aumedo (Vitis vinifera L.) e
OKOTIO, TIpogouoIddovTac TNV AVATITUEN TOU TTOB0YOVOU, VO OTIOKTI|GOUME XPNOIUEC
TIANPOPOPIEC YIa TNV KaTtAoTtaon TG MOAuvong otov aumeAwva. Mo ouykekpipéva,
TO KAIMOTIKGA OTolxXeia emegepyddovial yio va eKTIUNOEl n avénon TtNnNg QUAAIKNG
ETUPAVEIOC KOl 1 TIOOOTNTO TOU HOAUCHOTOG KATA TN dldpkaa NG PAACTIKAG
TEPIOdOU. KABE KUKAOC PMOAUVONG UTIOPEL va TIPOCOIOPICTEL OTI6 TIOIOTIKA KAl XPOVIKA
otoixeia (@don €EEANIENG, XPOvVOg evaping Kal Anéng g poAuvaong, OIAPKEID TNG
dladikaaiag, KIA.) Kol oo TIOCOTIKA oTolXeia (avauePypévog 10TOG, €vtaon NG
MOAUVONG, ETTPAVEIN LYIWV KAl 000evVv 10TWV). KOPIog OTOX0C TN £QAPUOYNG TOU
poviéAov PLASMO eival n peiwon tou aplBuol 1wy eTePPAcewy o010 EAAXICTO
OuVOTO, ATIOPAITNTO YIO va ETITEVXOEl IKAOVOTIOINTIKOC EAEYXOC TOU TtOB0YyOVOoU Kal
peiwaon Twv amwAeiwv otnv apaywyr] (Rosa and Orlandini, 1997).

2TN OULVEXEID TNCG epyaciag autrg TIOpoucolddeTal N acBeveld  Tou
TIEPOVOCTIOPOU TNC OUTIEAOU, TO CUUTITWHOTA, N ETUONMIOAOYIO KOl N KOTATIOAEUNOT)
NG, N doun Kal Asitovpyia Tou poviEAov PLASMO, KaBm¢ £TioNg Kol OTIOTEAECUOTA
aT0 TNV E€QAPMOYN TOU, OXOAIOCOHUOG ETUAUTWVY, ETIONUAVOEIC KOl  TEAIKA

guuTepdouaTa.



KED®AANAIO 2 : O NMEPONOZINOPOZ THZ AMIEANOY

O mepovoomopoc (ayyA. Downy mildew, yoA. mildiou) amoteAei Tn oTou-
dUIOTEPN MUKNTOAOYIKN] aoBEvela NG auméAoL n oTtoia gival euplTOTa SIAOEDOUEVN
OTIC TIAEIOTEG XWPEC TOL KOOPoL. O maboyovog HOKNTOG UTIAKE oTnv Eup®Tn amo v
AUEPIKN (TIBOVWC HPE TNV El00ywyn OVOEKTIKWY OTn QUAAOENPO  UTIOKEIUEVWV
OMEPIKAVIKWV 10wV Vitis spp.) Kal dIATIIOTWONKE yia TIPWTN @opd otn FaAAia, 1o
1878. Méoa oe tpia xpovia d1addbnke ¢ OAOKANPN tnv Eupwmn. Ztnv EAAGOQ
EUEAVIOTNKE YIO TIPWTN @Opd To £1o¢ 1881 otn Meoonvia kal péoa oe Aiya Xpovia
EUPAVIOTNKE 0t OAEC TIC OUTIEAOUPYIKEG TIEPIOXEC TNCG Xwpag. To €ro¢ 1900
ONUEIWOBNKE N TIPWTN cofapn ETIdNUIa TTEPOVOCTIOPOL CTN XWEO Hag, N oToia
KOTESTPEWE TIEPITIOL TOl 2/3 TN OVAPEVOUEVNG TIOPAYWYNRC. ATIO TOTE N acBévela
EVONUEl 0TN XWPa PaAg KAl OTTEINE KAT' £TOC TNV TIAPAYWYN OTIC LYPEC KOl PE TUXVEG
Bpoxomtwaoelg TePIPEPEIEG. O1 ENPEC TIEPIOXEC Oev KIVOUVEDOUV CcuLVRBWC amd TNV
aoBévela (MavayottovAog, 1993).

Ektipnon twv {nUItV TIoU TIPOKOAEI GTOV EAANVIKO XWPO OeV €XEL YiVEL ZTNV
ITaAia utoAoyidouv 6T 10% TG TOPAYWYNG ETNCIWG KATAOTPEPETAl APECO amtd TNV
aoBéveln,evw Eva 5-10% akoun ¢ ogiag Tng Tapaywyn amoteAoly Ta £€0da TIOU
yivovtal yia v avTIPETWTIIoN TNE.

Ol {nuIEC TIOU TIPOKOAEI O TIEPOVOOTIOPOC OTO OUTIEAI Eival APECEC Kal
éupeoec. H goBapdtepn {nuid yivetal 0tav TIPOocBAAAOVTal KAl KATAGTPEPOVTAL Ol
BOTPEIC o€ OTTOI0ONTIOTE GTAdIO AVATITUENG TouG. H TIPOCGBOAN Twv QUAAWV €TTioNC, av
€iVal EKTETAPEVN HE ATIOTEAECHA EVTOVN QUAAOTITWON, EXEl QUOIKA GUECN ETTIOPACT
oTnV Tapaywyn ¢ idlag Xpovidg OAAG KOl OTnV €V YEVEL LYIEIVI] KOTAOTOON TOU
mpéuvou. H emoxn ¢ amo@UAAWGONG Ttaidel OTIwOdNTIOTE CGNUOVTIKO POA0 OTnV
€EEANIEN TV (NUIV, OAANG @aiveTal OTI ATIOPUAAWGT TOU TIPEUVOU, CE OTIOIOdNTIOTE
OTAdI0, dNUIOLPYEI KIVOUVOUCG Yia TNV TIOPOYwWYyrl TOL idloL 1} TOU ETTOPEVOL £TOUG.
‘Evtovn emtion¢ amo@UAAwGCN EVWPIC TO KOAOKAIPI CUVETTAYETOI EAAEITTH) wpPiHavon Kal
guAottoinon Twv KANUOTIOWV, KOKI Ol0@opoTIoinan Twv O0@BOAUWY KOl EAAEITT
OUYKEVTPWON OTI0BNCOUPICTIKWY OUCIWV HUE OTIOTEAECHO TNV KAKA OVATITUEN TOU
TIPEUVOL TNV ETTOUEVN XPOVIA, aKOUN Kol TNV UEBETIOUEVN. OYIun amo@OAAWGN Twv
TIPEUVWY, TIOL CcLVABWC cLPPaivel e OWIYEC TIPOCPBOAEG, OTNV TIEPIOdO aTIO PECO

lovAiov Kal ETEma, €XEl W ATIOTEAECUO TNV ETOPOCN OTNV Tapaywyn Twv o600,



TOUAQXIOTOV, ETIOPEVWV ETWV, KOl AUTO QAIVETAL OTI OV O@EIAETAI GE QLTI KaB' auTh
TNV OTIOQUAAWGCT, OAAA O€ aiTia TIoU avAayovtal TNV OAANAETdpacn EeVioToU-
TIOPOCITOV, KOl OTO YEYovoC OTI TO TIPEUVO OcoBevei amd emidpacn (0w KATIOIWY
TIOPOYOVTIWV TIOU O@EiAovtal @' auth TNV oAANAETIOpacn. TEAOC OTIOQUAAWGCH
SladoXIKA yia dU0 1 Tpia xpovia €Xel Gav ATIOTEAECHA TNV TANPN &npavaon Twv

TIPEUVWV (O@avacouloTioulog, 1990).

21 ZYMIMNTQMATA

O mepovOoTIopog TIPOCRAAAEL OAO Ta VEQ Opyova TOU @UTOU TA OTIoia Eival
OKOMN Tpdoiva (EUAAA, oTa@ULAIN, veapoUg BAACTOUC). Ta EuAoTtoinuéva opyava dev
TIPOCBAAAOVTaL. 2T veapd @UAND oOxnuoTifovial KNAIOEC KUKAIKEG XPWUOTOC
OVOIKTOU TIPACIVOU 1] KITPIVOTIPACIVOU Kal dIaPeTpou 0,5-3 cm. Emeidr] o1 knAideq
divouv TNV evilmwan «AadIAC» gival yvwateég otn PBiBAloypagio gav «KnNAIdeg

eAaiou» (Eik. 1). Zuxva epgavidovial atnv TIEPIPEPEIN TOL EAATHOTOC.

EiK. 1. KnAideg «eAaiou» ae @UANO auTtéEAOU TIPOOREBANUEVOL ATIO TIEPOVOCTIONO.

MAavtwg TIOANEG @QOPEC Ol KNAIdEC UTIOPEl va KATOAGBOLV PEYOADTEPN N
OAOKANPN TNV ETIQAVEID TwV QUANWV. To KEVIPO TN KNAIdOC apyOoTepA OTTIOKTG

XPWHO KOoTavO KOl TEAIKA aTttoénpaivetal Kal ouxva oxietal. Ta €viova



TpooPBePAnuéva @UANO  aTtoénpaivovTal Kol TiE@Touv. E@ocov umdpxel vWnAn
OTUOCQOIPIKA LYPAGIA, OTNV KATW ETUQAVEIA TOU EAGCHOTOC OXNMOTI(OVTAL Ol AEUKEG
XIOVWOEIC €E€AVONOEIC TWV KAPTIOPOPIWV (KOVIOIOQOPOI 1] {wOoCTIoPIayYEIOPOPOI) TOU
pUKNTa TIou Byaivouv om0 T GTOPOTA TOU @UAANOU (EIK. 2). ZTnv apxn Tou ol IoToi
NG KNAidag ival akoun mpaacivol ({wvtavoi) ol e€avOnaelg KAADTITOUV OAOKANPN TNV
ETUQPAVEID TNC KNAIdOG. APYyOTEPO OUWC, HMETA TNV OTIOENPOVON TOL KEVIPOU TNG

KnAidag, ol e€avOnoelg oxnuati¢ovTal yovo oTnv TIEPIPEPEIN TNE KNAIDAG.

EIK. 2. ZuuTTOUOTO TIEPOVOCTIOPOL GE QUAND OUTTIEAOU.

270 WPIKA Kal NAIKIWUEVA @UAAA 1] OTA QUAND TV OVOEKTIKWY TIOIKIAIWV, N
€€ATIAWGN TOU TIaBoydvou PECO OTOUG I0TOUG dLOXEPAIVETAL ATO TIC VEUPWUOEIC TOU
EAAOUATOG KAl £TC1 OXNUATI(OVTOl PIKPEG, TIOAUYWVIKEC KNAIOEC dlaUETpoL 1-7 mm
KOl XPWHOTOC aVOIKTOU TIPACIVOU, KITPIVOUL, KAGTAVOU, I EVOIAUESWVY OTIOXPWOEWV.
O1 KNAideC auTég, €ival guxvd TToAUAPIBPEG, oxnuatidovTal n pia SimAa atnv GAAN,
oLVNABWCE KATA PNAKOG TWV KEVTPIKWY VELPWOEWV Kal diVOLV TNV EVIUTIWAGT PHWOOIKOU.
To cOUTITWHA TI0UL TTPOKOAEITal OVOUALZETAl «KNAIDEG HWOATKOU> 1] «OTAUPOREAOVIO.

Me TIOAU uypd Kalpo, €ival duvatov va gu@avictolVv ota @UAAA Ol AEUKEG
€EaVONCEIC TOU TIAPACITOL XWPIG TIPONYOUUEVWCE VA €XEI oXNUATIOOEl KNAIdQ ETTi TOU
eNdopaTOC.

Ol KNAideg €Aaiovu TOL TIEPOVOCTIOPOL CTA APXIKG TOUC OTAdIA, €ival duvato

Vo GUYXUOB0oUV HE TIC TIPOGPBOAEC TOU Widiou. MANV OUWC Ol KNAIDEC TOU widiou Exouv



AlyOTEPO €VTIOVO XPWHA KOl 0CAQEC TIEPIBWPIO KOl KAAUTITOVTOL OTIO OPAI] UTTOAEUKN
xvowdn €&avenon. O1 €€avOnaoelC TOu TIEPOVOCTIOPOU OTIOTEAOUVTAI OTIO TIUKVEC
OE0HEC KOVIOIOPOPWY, TIOU Pydivouv 0TI Ta CTOPOTA, KOl €X0UV AEUKI XIOV(mon
eyeavion (Ek. 3). Mia @AAn olyxuon ptopei va dnuiovpynbei emiong pe tnv
TIpoaBoAr] armod to Akapl ,Eriophyes vitis (epivewon) Adoyw Tou oXnUATICHOU OTNV KATW
ETTUPAVEIN TOU EAACHOTOC AEUKWV TPIXWV TIOU POIAOLY UE €EaVONTEIC TIEPOVOGTIOPOU.
H di1akpion Ouwg €ival eUKOAN ylaTi T0 AKOAPlL OTO onueio TN TIPOCGPOAAG TIPOKOAEL
€€OYKWON TOU €AACHATOC OTNV AV ETUQPAVEID KOl KoiAavon otn Katw. O

TIEPOVOCTIOPOC OLAEWIO TTAPAPOPPWAN TOL PUAAOU TIPOKOAEI.

EK. 3. Zugmrtopata TiepovooTIopou 0 PAOCTO apTtiéAou (aplotepd) Kol BOTpu

(BeE14).

Ol TIPooPOAEC TWV avBEWV KAl OTAQUAIV €KONAWVOVTOL HE TIOIKIAIO
CUUTTITWHATWY aVAAOYO [IE TNV ETIOXT HOADVOEWG KOl TOU TIPOGPRAANOUEVOL UEPOUC.

H poAuvvon ptopei va yivel ¢' OTIOIOONTIOTE ONUEI0 TOU KEVIPIKOU N Twv
TAQyiwv afdvwy g taglavliag. ATo To onueio g 10600V TO TTOBOYOVO PTIOPEL va
TIPOXWPNOEl € PEYAANO UNKOC TOU AEoVa I VO OXNUOTIOEl TIEPIOPIoUEVN KNAida. Ol

TIPooBeBANUEVOL 1I0TOI TIAIPVOLY  XPWHO OKOTEIVO €ACIWOEC Kol [oldlouv e



«Bpacpéva XopTa» Ki apyotepa ENPAIVOUEVOI OTTOKTOUV XPWHO KOOTOVO. AVOAOYWG
¢ €€amAwoews TG TIPOCGROANG, TIPOKOAEITAI PEPIKN 1] OAIKNA OTIOENpOvVaon Tou
Botpuog. Otav n péAuvaon yivel TPo ¢ avONoew Ta Gvon PJapaivovTal Kol TEEQTOUV.
Ta aven umopei va poAuvBolv eite pe armevBeiag diatpnon eite éuueca omod Tov
Todioko Touq¢. Mg LYPO KaIPO, 0 KAAUKACG KOl N OTEQPAVN KAADTITOVTOL OTIO AEUKEC
efavOnoelc Tou Taboydvou. META TN yovihoToinon ol pAye MOAUvovTal HOvVo
EUMEOWC omd Tov TI0dIOKO. O1 veapéq TIPOOPREPBANUEVEC PAYEC E£XOLV  XpWHA
KAOTOVOTIPAGIVO, OAAG OTAV KOAUTITOVTON 010 €€0VONGEIC TTOU Byaivouv oTd OXIOHEQ
NG €TOEPUIdOC ATIOKTOUV IO TE@PN amoxpwon. H aobéveila ¢ autd 1o oT1adIo
ovopdadetal «te@pr] onYn». Ta oTa@OAId yivovTtal OAO Kol TIO OVOEKTIKA 0ng
HOAUVOEIC KaBwC wplualouv. ‘ETol, OTIC payeg Tou TIPOCRAAAOVTION OpYyOTEPA KOl
MEXPI TNE ETTOXNAE TOL «YULOAICUOTOC» 1 EEATIAWON TOUL TIAPOGITOL YIVETAI POVO OTOUC
€0WTEPIKOVG 1I0TOUE TNE PAYOC Ol OTIOIOI OTIOKTOUV XPWHO KACTOVO Kal SIOKPivovTal
efwTepIKWG amod TN dlagdvelo TG vylol¢ adpkac. O1 pdysC autég yivovtal
OePUATWOEIG, {OPWVOLV, OTIOKTOUV XPWHO KOOTOVO WE TIPACIVEC ATIOXPWOEIC KOl
OUXVA TIEQTOLV. H Poper aUTH TWV CUUTITWHPATWY OVOUALETAl «KOOTaVY) orjyn» Kal
OEV KOAUTITETAI OTIO £€AVONOEIC TOU PUKNTO. TO CUUTITWHO OUTO UTIOPEL VO CUYXLODBEI
ME TIC {NMIEG TIOV TIPOKOAEL N NAiaan.

O1 BAacoToi TTpoaBaAovTal OTav €ival VEOI KAl TPLEPEPOI KAl KOTA Ta £TN TIOU
ETIIKPOTOUV IBIOITEPO EVVOIKEC GUVONKEC yio TNV aaBéveia (TTOAD Bpoxepa €tn). H
HOALVAON EKONAWVETOL LTIO HOP®N ETUUNKWVY KOACTOVWVY ] KAGTAOVOPALPWY KNAISWVY,
Blaitepa otnv Kopu®rp L BAactol. O1 TpocPolopevol BAacToi  gp@avi(ouvv

Kupatog1dn apapopewan (Mavayormouviog, 1993).

2.2 AITIO - ZYNOHKEZ ANAINTY=HX

H aobévein o@eidetal otov pOKNTa Plasmopara viticola (PUKOUUKNTEC,
Peronosporales, Peronosporaceae). O pOKntag axnuatiel 600 €100V aVATIOPAYWYIKA
opyava. Ta kovidla ({wooTIopIAyyEln) TIOU €ival OPYava ayevoug avaTtapaywyng Kal

TO WOCTIOPIO TIOU Eival OPYaVa EYYEVOUC AVATIOPAYWYTC.



0] KOPTIOQOPIEC ayevolg aVATIOPOYWYIG aTtoTeEAOLVTOL amo
OTIOPIOYYEIOPOPOLC, TIOL CLVHBWC ovopdlovtal Kovidlo@opol. Eival devdpoeideic,
OYoug 250-1000 pm kat dlakAadilovtal Katd T0 povortodiokd clatnua. Ot TTAdylol
KAGdol ouvnbw¢ 4-7, oxnuotilouv META TOL KupioLu A&ova OxedOV KABETOUG
Bpaxioveg mou OlokAadifovtal €K VEOU ME TOV id10 TPOTIO Kal Tapdyouvv 2-3
OeutePeLOVTEG Bpaxiovec. ET twv TEAIKWV OIOKAADWOEWY YEWWVTAI E£TTI EIOIKWV
oTNPIyHatwy ta {wooTtopldyyela (Kovidla) Tou POKNTa. Ol KovISIoQopol EEpxovTal
OTNV ETUPAVEID TWV TIPOCRERANUEVWY 0pyAvVWY aTtd To OTOUOTA i TIC OXIOUEC TNG
ETIOEPUIONC TV paywV KOTA SEaeC 4-6 pEXPL Kat 20 KovISIo@opwy. Ta Kovidla gival
AEPOVOEIDN HEXPL WOEIdN, LOAWAN, KOKKWAN Kal dlaotdcewy 10-16 X 17-25 pin.
‘Otav BpeBolv péoa og aTayova vepol Kal PE KATAAANAEC ouUVONKeC Bepuokpaaiag
BAacgTtavouy Tapdyovia 5-6  {wooTOpIa  OXNMOTOC  WOEIDoUC 1 amidoeIdoUg,
Ol00TACEWV 4-5 X 6-8 ML KAl @EPOUY dLUO TIAAYIO POaoTiyia prikoug 27-33 pin. Ta
WOOTIOPIO TIOU OTIOTEAOUV TNV TEAEI POP@N TOL PUKNTO, oxnpoTti(ovial Yéca ota
@UANO TNG OPTIEAOU KOl OTIOTEAOUV Opyava SIOXEIMACEWC TOU TIOPOGiTou. ‘EXouv
oxAua o@aIpikO dIAPETPo 28-40 pIn, XPwHO ULTIEPLBPO Kal €ival TIAOUCIO OE
TIPWTOTIAOCHO KOl OTAYOveG eAaiou. DEpouv VO TIEPIBANPATA, TO EC0WTEPIKO TIOU
ovopdAaZeTal evO0OTIOPIO Kal Eival xpouv Kal TO €EWTEPIKO TIOU OVOUALETAI ETIICTIOPIO
KOl €EXEL XPWHO LTIEPLBPO. ETTi TOL ETIOTIOPIOV LTTAPXEI TIPOOKOAANUEVO TO TIEPIBANU
T0U woyoviou (MavayormouAog, 1993). TeAsvtaieg €peuveg otV ITaAia €deiéav Ot n
dla@oPOTIoINaN 08 WOCTIOPIO YIVETAI OTOUCG I0TOUC TOU HUECOQPUANOU, KOl OTI yIO TO
OXNUOTICUO TOUG ATIAITOUVTON OPICUEVEC CUVONKEC:

1) @¢puokpaaia 17-22° C,

2) MOALOpQ OE APKETA CNUOVTIKI) OLUYKEVTPwAN (250-500x103 {woaTopidyyeia/ml,
0€ TEXVNTEC HOAUVTEIC),

3) MeyoAUtepng onuaaiag gival n emBefaiwan ToOANOTEPNE LTTIOOEONC OTI O PUKNTAG
gival e1epoBONOC, KAl O OXNUOTIONOC WOOTIOPIWY gival agbovotato¢ oOtav n
pHOAUVON  yivel pE  POALCHUO  TIOU  TIPOEPXETON QTGO OIOQOPETIKEG  TIEPIOXEQ
(@avaoouAdTovAog, 1990).

Ta woomdpla dlaxeludlovy PECO OTO VEKPA @QUAAO Kal TNV  AvoIgn
BAAGTAVOLV KOl TIAPAYOoLV HUKNAIOKEA V@R TIAITOUG 2-3UTTT KOl JHKOUG Tepiou 30uul
0TO GKPO TNC OTIoi0G OXNUOTICETOI Eva aTIO0EIDEG OTIOPIAYYEIO PeyEBoug 23-27 X 37-
41 N 1Iou ovopadetal PeyolwOooTIOPIAYYEIO 1) HOKPOKOVIOI0. ATT'auTO oxnuatiovtal

8-14 (wooTopia, dlootdoswy 4-5 X 6-8 pin.



To KOIVOKUTTAPO MUKNAAIO TOu TtaBoyovou JSlakAadiletal a@Bovwe, eykaBi-
OTOTOIl OTOUG MECOKUTTAPIOUE XWPOUC TwV TIPOORERANUEVWVY I0TWV KOl TPEPETAL E
TOUG OQAIPIKOUG N aTudOEIdE (dlapétpou 4-20 uTtl) PLINTAPEC TIOU €EOTIOOTEAAE
pECO OTA YEITOVIKA QUTIKG KOTTapa. Ol JUKNAIAKEG LQEC TOU POKNTA €X0UV GUVNBWC
OXAMO KLAIVOPIKO Kal SIAPETPO 8-17 pIn, avaAdywE TOU €0POLE TWV PECOKUTIAPIWY
XWPWV 0TouC d10POPOUC IGTOUC.

O maBoyovog puknTag TIPOCPAAMEL €idn TOL yeévoug Vitis KaBWE Kal €idn twv
OUYYEVWV YEVQV Ampelopsis Kal Parthenocissus. H eupwtioikr) aumelog (Vitis
vinifera) €ival TOAO eumadr¢ oto ToBoyodvo, evw GAAA €idn €ival Alyotepo sutadn
(m.x. V. labrusca) i akOun MEPIKA GANO €ival TIOAD aVOEKTIKA (T.X. V. riparia, V.
rupestris). O pOKNTAG SIOXEIMALEN KUPIWC PE WOOTIOPIN TIOL GXNMaTI(ovTal oTa UAAA
KOl OTIOTEAOUV TIC OTIOUDAIOTEPEC €OTIEC MOAUCHUATWV TIOU TIPOKAAOUV TIC TIPWTEC
MOADVOEIC TNG auTEAOL KaTA TNV AvoiEn (OpXIKEC N TIPWTOYEVEIC MOALVOEIC). To
XEIMEPIVO PUXOC OEV KATOOTPEPEl TO WOOTIOPIA TIOU WTIOPOUV va avBEEouv ae
Bepuokpaaoieg -20 w¢ -26° C PEXPL 5 NuUéEPEC. Ta wOaTIOPIA KOTACTPEPOVTAL OVO OTtd
NV &npaacia Kal 10 TIoPAXWHO TwV @UAAWVY OTO £3APOC. Z& PEPIKEC OPWC TIEPIPEPEIEC,
ME TIOAD ATTIO XEIWWVA, €ival SLUVOTOV 0 POKNTOC VA SIOXEIMATEL UTIO HOPPN PUKNAIOU
OTOUC 0@BOAUOUG KOl Of MEPIKA QUAAO TIOL JIOTNEOUVTIAI OTO TIPEUVO KOATA TN

Sldpkela Tou xelpwva (Mavayorouviog, 1993).

2.3 EMAHMIOAOTIIA

Ta wooTopla dev PTtopolv va BAACTACOUY POAIC oxnuoTiabolv. MpEmel va
TIEPACOLV HIa TIEPI0O0 WPINAVOEWE, TIOL KATA BAacn e€apTatal amd Tnv vypaaia. Ao
TIEIPAUOTIKEG EANNVIKEC epyaaieq (Zaxog, 1959) atig Teploxég Kopivbiag kai Axaiag,
KOl amd YOAAIKEG epyaaoieg, €xel Bpebei OTI yia TNV wpiMavon Twv woCoTIopiwv
Xpeladetal aplBpog nuepwv Bpoxng oto didotnua amd Aekéupplo pExpl MapTio, Tou
Oev Ba eival Alydtepeg amd 20 ouvoAikd yio va BAaotioel advw amd 50% Ttwv
woaoTIopiwv. Av Ol nuépeg PBpoxnc eival 5-15 PBAactdvel moocootd 25-50%, Kal av
@Bdoouv Ti¢ 15-30 T0 TM000CTO BAACTNONG Kupaivetanl amoé 50-100%. Emiong omd
YOAAIKEG TTOpaTNPROEIC £XEl BPeBei OTI av O1 XEIUEPIVEG KAl AVOIEIATIKEG BPOXEG Eival

TIOVW aTt0 TO PECO OPO N WPIHAVOT TWV WOCTIoPIWY ival TTpwiun (4 ATtpIAiov). Av n
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Bpoxomtwaon gival oto Péco 6po TOTE N wpipavon kabuatepei (21 ATpIAiov), eve av
gival KoTwTEPN 0omd 10 PECO OP0 TOTE N wpidacovn eival oYiun (28 ATpiAiov).
MaAaidTtepa TIOTELOTAV OTI YIO TNV WPINAVON TWV WOCTIOPIWV XPEIaOTaV Kal XEl-
pEPIVO YOXoC. Or €psuveg TOU ZAXOU Kol OAAwv €dei€av OtTl To YPoxo¢ dev €ival
avaykaio. Evtoutolg ot mpdo@atn ITaAIKi epyocia (Galbiati & Longhin, 1984)
Bpednke OTI n avaAoyio PAGCTNONG TwWV WOCTIOPIWV CALEAVEL OGO TA WOOTIOPIN
Ttapapévouy ae Bepuokpaaia 4° C TEPICCOTEPO Kal N BAAoTnon gival o {wnpn Kal
TUO TIPWIUN .

e TEAELTAIEC YOAANKEC epyaoieq Ppédnke OTI 0 KUKAOG wpipavong Twv
wOoaTIopiwV ptopei va dlokpiBel ae dVo otddia: To oT1ddio wpipyovong Kal 1o oTddlo
pebBwpipavong. Z1o Bordeaux og teXVNTEC CLVONKEG TTOPATNPENONKE OTI OI GUVONKEC
TOU @BIVOTIWPOL TIPOCDIOPICOLY TIC AVOIEIATIKEG TIPOOBOAEC, Kol TOUTO MTIOPEL V'
OTTIOTEAETEL LTTOJEYUO TIPOYVWONG PBePaiwe. Bpednke OTI 600 TIO BPoxePO €ival 10
@OIVOTIWPO TOCO TIPWIPOTEPN Eival N WPINAVAN TWV WOCTIOPIWVY, TIIO GUYKEKPIUEVO HE
ouvenkeg Bpoxng 330 mm amd 1 Oktwppiov w¢ 11 lavovdpiov kal 174 mm omd 20
MapTiou w¢ 5 Maiou uTthpEav ApIoTEC GLVBNKEC WPIKAVONG Kal BAAOTNONC. MEVIKWC
TTapatnPNONKe atevly oUVAEEID PETAEL TNE TIPWIKOTNTOC WPINAVONG TWV WOCTIOPIWY
KQl TNG 0oBapOTNTAC TOU TIEPOVOCTIOPOU OTIC OVOIEIATIKES TIPOTBOAEC.

Ta wpipga wootdpla 6tav Ppebolv o€ KATAAMNAEG OULVONKeG, OnAadr o€
Bepuokpaaia peyaAdTepn amd 11° C katd péoov 0po Kal ouveXr dlappoxn HE Vepo,
BAactdvouv. H ouoxétion Bepuokpaaiag Kal nuepwV SIOBPOXNG HE VEPO Eival Auean.
e Péon aBpoloTiky Bepuokpacia 11° C yia PEPIKEC NUEPEG, Ol OTIOIEC TTOIKIAOLV
avoAoyo HE TO PoBUO WPINOTNTAC TWV WOCTIopiwv, ottoutolvial 10-20 nuEPEC
oloBpoxnc yia n BAdaotnaon toug. O XPOVOC OUTOG PEIWVETAL KOl UTIOPEL va BACE! TIG
24 @peC povov, 600 avéavel n Bepuokpaacio Kal @OAvel Tepi Toug 20-22° C. TNV
EAMGda péan Bepuokpaaia mepi Toug 20° C LTIAPXEl TIPOC TO TEAOG ATIPIAIOL 1 Kal
apyotepa. Evw avtiBeta tnv emoxn €KMTUENG NG OPTIEAOL, TIOU TIOPOULCIALEl Kal
HEYAAN evaloBnaia ol BePUOKPATIEC Eival OXETIKA XOMNAEC, APO ATIAITOVVTAL TIOANEC
nuépPEC ddypavonc. Touto Opwg otnv EANGda eival pdAAov d0CKOAO va cuufsi,
O0eQ0UEVWV TWV XOUNAWVY KOl OXI CUVEXWVY BPOXOTITWOEWV OTNV TIEPI0dO TNG AVOIENG.
MeydAn onuacia €xel 0x1 N ToocoTNTA NG BPOXAE 000 N CLUXVOTNTA TWV BPOXEPWV
NUEPWV. Ma Toug Adyou¢ auTolE N WPIPOVAON TWV WOCTIOPIWV gival OTIAVIO va GLUEI

0€ YEVIKN KAigoKa Kol TiEplopideTal o€ BECEIC TIOU TIOPEXOLV TIC OTIAPOITNTEC
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ouvonkeg vypaaiag. Ol BEaelC auTég, KATA OEIPA OTIOLdAIOTNTOC OTOUG EAANVIKOUG
QUTIEAWVEC €ival:

1) ©¢0eIC OKIOOPEVEG OE AKPEC TOU OMTIEAWVO TIOU KPOTOUV GULVEXWC LypAaia.
Tétoleg Béoei¢ ouvnBwe Ppiokovtal KOVIA o€ QPAXTEC, OTO OPI0 KINPATWY, OTIC
XAUNAEG B€oelc o ETIIKAIVA)  KTAUOTO, 10iWC OTIC NMIOPEIVEG  TIEPIOXEC TNG
OMTIEAOLPYIKNG MEAOTIOVVNO0L KAl @E0COAIAC.

2) Kovtd o€ apdeuTIKA, ATtooTPaYYIOTIKA QLAGKIO 1] g€ BE0EIC TIou BpiokovTal KOVTA
0€ TIOTAIO.

3) ZTC GKPEG KINMATWY TIOL EiXOV OUTIEAWVEC KOl €XOUV HETATPATIEI OE OANEQ
KOAANIEPYEIEG, KI OTIOU UTIAPXOUV OPKETEC QPOPEC TIPEUVO EYKOTOAEIMPEVA OTIO TOV
TIOAIO QUTIEAQVA.

4) Z& auTIEAWVEC TIOAIOUC, AKOAAIEPYNTOUC, OKAADEUTOUC KAl YEVIKWCE ATIEPITIOINTOUC

(@avacouAdmouAog, 1990).

MoAuvon @UANOU

2wo0TOpIo EYKUOTWHEVO {WHOTIOPIO 3 i
MEGOKUTTAPIO HOKAAIO HE

pugnmpeg

<. MpAwpfevo
@UMO

3CS6

Oooméplo

ZxAMa 2.1.0 KOKAOC TOU TIEPOVOCTIOPOUL TNG apTIEAOL (KaTd Agrios).
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2.3.1 ApXIKEC MOAUVOEIG-EvapEn TNG ETUdNMIOG

Ot1av 10 WPINO WOoCTIopIa BPeBolV 08 KATAANAEG CLVONKEG BAACTAVOLY Kal
oivouv BAOCTIKA LN OTNV AKPN TN OToiag OXNUATICETalI TO HPOKPOKOVIdIo. To
MOKPOKOVISIO yIa va BAOCTACEl BEAEL €TTIONC VEPO KOl BEPPOKPATIO TIOU KLUPAIVETAL
amd 5-30° C. To pokpokovidlo BAactdvel pe {wooTopla, TA OTIoio KIVOUVTOL UE Ta
MaoTiyio TOUG Kal av BPoUv @UANO OPTIEAOU TO POAUVOULV. H duvatdtnTta TOUG AOITIOV
ylo Vo JOAOVOUV TOV EEVIOTN €ival TIEPIOPICPEVN KOl YIVETAI HOVO OTa OTEVA OpIa TOU
XWPOU TIOU WTIOPOUV VO KOAUMTINIOOUV. Eival Aoimov Tpo@aveég OTI Ol OPXIKEG
MOAUVOEIG yivovTal pOvo o€ @UAND OTIO KANMATIOEG TIOL EPTIOUV KOVTA OTNV TIEPIOXN
BAGCTNONG TWV PAKPOKOVIdiWY, Kal TETOIEC KANMOTIOEC cuvrbwg Bpiokovtal Yovo o'
EYKATOAEIMPEVOLC AUTIEAWVEC. H pOALvan emtiong PTopei va yivel ae UANA BAACTWOV
TIOU EKQUOVTOI OTO AAIPMO TWV TIPEPVWVY, KOl O KAVOVIKOUG KOl TIEPITIOINPEVOUG
OUTIEAQVEC. Z€ TIEPITITWOEIC Paydaitv BPoxwv TIoU cuVOdELOVTAl KOl aTtd 10XUPOUG
QVEUOUG TO TIOPACITO PTTOPEL VA TIVOXTEL Kal PnAGTEPA pE TO TUTCIAIoHATA.

Ol HOADVOEIC AUTEC KATA KAvOVa TIEPVOUV OTIOPATAPNTEC, A" EVOC YIOTi ival
OANlYAPIBUEC KOl 0@' ETEPOU YIOTI XPAALETAl EKTETAPEVN EPELVO OE PEYAAN TIEPIOXN
ylo V' avakoAu@Bolv. Ot opXIKEG aUTEC POAUVOEIC YivOvTal OTOV TO OUTIEAOQUAAQ
€Xouv eTTIPAvela 6-8 cm?2 (JIAPETPO 2-3 cm) Kal 0 BAACTOC BPICKETAI OTO OTADIO TV
5-10 cm pnRkoc¢. O1 B¢aelg ou gp@avidovtal AauTEC Ol TIPWTOYEVEIC PHOAUVOEIG €ival
0Xe00V OTOOEPEC YIO KABE OUTIEAOUPYIKN TIEPIOXN OTIWCG KOl 0 XPOvVOCg TN TPWING
EUPAVIONG TIOU OTIWE NON avaEEPBNKE OEV UTIOPET VO KLUAIVETAI TIEPIOCOTEPO aTIO 20-
30 NUEPEC. ZULVETIWG Eival avaykaio va Bpebolv auTéC Ol dUO TIAPAMETPOI YIa KABE
OMTIEAQUPYIKN TIEPIOXT], WOTE VA YIVEI TIIO OwaTr KATATIOAEUNGN (©avacouAdTIouAoC,
1990).

2.3.2 Aeutepoyeveic HOADVOEIG

‘O10v 10 TAPACITO POAUVEL TO EeviaTH Ba TIEPATEL Evag XPOVOC EMWACNG TIPIV
EUEaVIOBOUV o1 "AadIEC”. O XpOVOC aUTOG TIOIKIAAEL aVOAOYO WE TNV €TIOXN KOl TIG
oLVBNKeG Bepuokpaaiag Kal vypaaciog Tov ETIKPATOUY. Ol idIEC TLVONKEC ETIOPOLV

KOl YI0 TO OXNUOTIOUO TV KOVISIoQOPWV.
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‘ET01, olp@wva PE TIC TIOPATNPNOEIC dlA@OPWVY EPELVNTWY, OG0 AUEAVEL N
BepUoKpaTia TOOO EANATIWVETON 0 XPOVOC EMWACEWG KOl EUPAVIONC  TWV
KOVIOIoQOpWY. ZTOV Trivaka 2.1 divovial EVOEIKTIKA HPEPIKOI CLUOXETIOUOI XPOVOU
EMWOONC OLPPWVA PE TA OTOIXEID dlOPOPWV EPELVNTWY, KOl CGTOV TIvaKa 2.2
@aiVETalI 0 XPOVOC TIOU ATIAITEITAI YIO TNV EUPAVION TWV KOVISIOQPOPWVY 0€ SIAPOPEC

BeppOKPATiEC.

Mivakag 2.1. Emidopoaon Tng BEpUOKPOCiag oTo XPOVO ETWACNC.

Huépeg emwaong Katd:

Z&xo
Oepuokpaacia Meploxn Muller & Sleumer
Meploxn Matpwv

(og °C) Kopiveiag

13-14 9 8 15-18

15-17 4 3 10-13

20-25 2.5 2.5 4-5

28 5 6 -

H Bepuokpacia emiong €xel oagn €midpaon Kol oTo Xpovo BAdoTnNoNng Twv
Kovidiwv. 'ETol og Bepuokpaaie katw amd 10° C o xpovoc BAACTNONG TIOIKIAEL aTTo 3
pEXPL 10 wpeg 000 eAaTTWVETAl N Bepuokpacia. ZTo XpOvo outd TIPETEL va
uTtoAOYI00El Kol 1,5-2 wpeg Tou XPEIAdoVTal WOTE TO TIAPAGCITO 0QoL BAACTACEl va
MOAUVEL TOV &EVIOTH. ZUVETIWC OAOKANPO TO XPOVIKO OUTO OIACTNHA TIPETIEL N ETTI-
@Avela Touv UANOU va Bpioketal ag vypr @Aarn, dnNAadN va UTIAPXE AETITO OTPWHA
vepoU. Ze Bepuokpacieq 11-15° C o xpovog PAGoTnong Kupaivetal amo 1,15-2,45
WPEC, VW 0t Bepuokpaaieg 20-25° C 0 XpOvog auTog gival HIKPOTEPOC Ao Hia wpa.
Me aAAa AOyla BepuoKpaaieg yopw atoug 18-25° C, auTég Tov ouvABWG ETIIKPATOUV
0T XWpa Hag otnv Tepiodo amd apxég Maiov péxpl 15 louviou, eival e€aIpeTIKA
EVVOIKEC yIO TNV aVATITLEN TOL MEPOVOCTIOPOU.

EKTOC Opwg omd 1 Bepuokpacia €ival avaykaio Kol n UPnAr OXETIKN
vypaaia (RH). O1 Kovidlo@opol Tou Ttapaacitov dev ep@avidovtal av n RH sival Katw
ToU 85%. Metagy RH 85-90% eu@avidovial apaioi Kovidlo@opol evw HETOEL 90-

100% Ko 10iwg Tavw amd 95% RH n gu@avion twv KovidIoQopwy Eival Taxeio Kal
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A@Oovn. ZUVETWC MPEYAAN QTIEIA YIO TOUG OUTIEAWVEC €ival KABe @opd ToL N
aTHOC@AIPA TIOPOLCIAlEl KOPEDUO, 6tav dnAadr uTtdpxel Bpoxn, aebovn dpoacid n

TLaxvn.

Mivakag 2.2. XpOvoc PEAVIONC KOVISIOPOPWVY avAAoyad HE T BEPPOKPATia.

‘Qpeg KaTA:
O¢epuokpaaia Istvanffi &
Ravaz Aldebert
(o€ °C) Palinkas
8-10 Kapia BAGotnon 140-240 24
15 18 15 10-12
18-22 8-11 7 2
23-27 11-12 15 }
30 Kapia BAaotnon Kapia BAdotnon Kapia BAaotnon

Eivai, Aoimtov, e€uvonto o1l TANV ¢ Bepuokpaciag KOPIog Tapdywv
OTIOPAITNTOC YIa TNV AVATITLEN TOL PUKNTO Eival N vypr; @Acn. ZTnNV TEPI0SO TIoL N
Bepuokpaacia eival LVOIKN yia TNV avATITUEN TOU POKNTA O TIOANEC TIEPIOXEC TNG
XWpPag o1 BPoxEg sival ouxveC. OpwC ETTIKIVOLVEG dev gival ol paydaieg Kal gOVTOUEC
Bpoxég ol omoie¢ akoAouBouvtal omd nAlo@avela. ETikivouveg €ival TTOADWPEC
BPOXEC, €0TW KAl PE PIKPN EVTOGT, TTOU OPWE OKOAOUBOUVTAL ATIO GUVVEPIACHEVO KAl
LypPO Kalpd. AKOUN TIO ETTIKIVOULVEC €ival Ol BPOXEC TTOU oLVOSEVOVTAL OTIO 1IGXVPOVG
OVEUOUC.

EdGv Aoimtdv €TIKPATHOOLY Ol EVVOIKEC OUTEC CLVONKEC TOTE OKOAOLOBOUV Of
O1000XIKA KOUOTA Ol OEVTEPOYEVEIC HOADVOEIC TIOU TIPAYUOTOTIOIOVVTAl KOTA XIAIAOEC
amd 1o Kovidla Tou PBpiokovtal oTIC €€avORCEIC TOL PUKNTA. H €TUdNUIKA QAoN
Taxeiag avamtuéng apxidel PETA TIC OEVTEPEC N TPITEC OEVTEPOYEVEIC PHOADVOEIC TOU
TIaPAaCitou, TOTE IOV CUVABWE YIVETAI OVTIANTITH KAl N TIOPOLTia Tov.

Mpémel va onuelwBei 1Idlaitepa OTI Ta KOVIdIO TOU POKNTA PETAPEPOVTOAL LE
TOV QVEPO O ONUAVTIKA PEYAAEC ATIOOTACEIC KOl PE PeYAAN Tax0tnta. H {wTikotnta
TOUC OUWC OV €ival PEYAAN Kal Xavouv Tn BAACTIKA TOLC IKAVOTNTA 0 5 PEPEC O€
&epO TEPIBAMOY. Kaipog EepOC Tou akoAoubei 1oxupr BPoXr OTIOdEKOTIEI KUPIOAE-

KTIKQ Ta KOVIdIO, (OTE Ol YAAAOI OUTIEAOUPYOI TOU VOTOL va Aéve OtTi: "O MIoTPAA
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(Gvepog &epog Kat Yuxpoc) Wekadel yi' autol". Ze YPuxpo Kalpo, pe Bepuokpaaia 6-
8° C 1o Kovidla pmopouv va dlatnprioouvv 1 BAACTIKA TOLG IKOVOTNTA omo 3-8

€BOOPAdEC (BavaaouvAoTovAoc, 1990).

2.3.3 BAOOTIKI KOTAOTOON TNC OUTIEAOL

EKTOC¢ amd ¢ ouvlrkeg mTou ndn TEPIypa@nKav, dnAadr KOTACTOCN TOU
TIapaacitov, BepuoKpaaia Kal Lypoaia, oNUAVTIKO POAO OTNV ETUSNUIOAOYIKA €EEAIEN
¢ aoBévelag Ttailel Kat 0 EEVIOTAC, dnAadn n aumeArog. H evaiobnaia twv opydvwy
NG auTéAOL dev €ival oe OAO TO XPOVIKO SIACTNPA TNG avamtuéng n idia, oute n
avénon g €XEl Tov 610 PLBPO G’OAN TN JIAPKEID TOU BAOCTIKOD KUKAOUL, KOl TO
BAaOTIKA oTtadio Ogv €ival idla OTIC SIAPOPEG TIEPIPEPEIEC TNG XWPAC. EVIKWCE Ta
@OUAAQ gival eutadni 6’0An TNV TIEPINdO NG AVATITUENG TOUC, EVW apPYOTEPO ATIOKTOUV
OXETIKA avToXr, N OTIoia PEIVETAI TIAAI TOUC QEOIVOTIWPIVOUC UrveC. Ot BOTpEIC Eival
EUTTOOEIC O’OAN TNV TEPiodo pEXPI TO OECIUO TWV KAPTIWV. TNV TEPIOdO TOU

yuaAiopatog ol BOTpel¢ aTtoKToUV avtoxr (@avacouAdmouvAog, 1990).

2.3.4 E&NEN tng emIdnpiag

ATUO000 0N €KTEBNKAV YyiveTal @avepd OTI yia va e&eAixBei pia emmdnuia
XPEIAETAl VO CUVIPEEOUY OAOL Ol TIOPAYOVIEC TIOU MTIOPOUV VO €UVONRGOULV TNV
QVATITLEN TOL TIAPAGITOU.

2tV EMaGda ol emudnuie¢ tou Mepovoomopou e€eAicoovial ouvnbwg oe
pLBUG eTIKivoLVo TO Prva MdAlo. Agedouévou OTI N EKTITUEN TOU apTIEAIOD YivETOl TOV
ATIpiIAIO Kal o1 Beppokpaacieg, TV €MoXN €KEivn oTaviwg Ppiockovial e vPnAd
ETMEdN, €0TW KAl av LTIAPXEI N OTIOPAITNTN LypaCia, 0 XPOVOC EMWACNG Eival
ONUAVTIKA PEYAAOC, YUPW OTIC 8-9 WEPEC TOLAAXIOTOV. ‘ETOI, KI OV OKOWN O€ VOTIEG
TIEPIOXEC TNG XWPOC, TIOU Eival BEPUOTEPES, EUPAVIOTOUV POAUVOEI TIOAD TIPWIUA, Yid
va d060gi 0 xpovog va dnuioupynBolv 2-3 yeveEC TOL TIOPACITOL WOTE VO UTIAPEEL
Kivduvog emudnuiag Ba €xel omwaodnmote PBdcel o Mdaiog. Eival @avepo Aoimov ot o
ATIPIAIOG gival prvag KaBopIoTIKOE Kal TIPOTIOPACKEVACTIKOC. Ol KAIUATIKEG auven-
KeC TOL ATtpIAiou kaBopilouvv ca@we TN dLVNTIKOTNTO TOU TIOPAGCITOL VO OVaTITUXOE

o€ eTudNMIKA o&eia @daon. Av o ATpiliog ival Bpoxepog Kal pe BepUOKpaaTie Tou
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Kupaivovtal PeTagy 10-20° C TOTE UTIAPXOUV OAEC Ol TIPOUTIOBETEIC WOTE Va £EEAIXOEI
erudnpia og emikivduvo pubud. Ouwg, av o Mdiog Tou B’akoAoubrael givarl Epog Kal
Bepuog, TOTe N €&ENIEN TNC eTudnuiog Ba avakotel. Av avTIBETw 0 ATIpIAlog gival
&epog TOTE Ba xpelnaBolv TIOANEG BpoxEG TO MAN yia va eEeAixBei emtikivouvn Hopen
ETIONUIOG. DUOIKA, OAEC OUTEC Ol CUOXETIOEIC OEV €ival OTIOAUTEC YIOTI EKTOC OTIO TIC
KAIUOTOAOYIKEC OUVONKEG €XEl GUECT OUUMETOXN KOl TO TIOPAOITO, pE TO PBabuo
WPIMOTNTAG TWV WOCTIOPIWV TOU, TOV APIBUO TWV WOCTIOPIWV TIOU UTIAPXOULV KATL.
MpoKTIKA, Ba umopolae va Ttapatnendei 0Tl Lypog XElWwvag, Lypr Avoign Kal Bepud
KOAOKQipI PE VOIANETEC KaTalyideg ava 8-15 NuEPEC ival GUVONKEC ETTIKIVOUVEG yia
NV €EEAIEN CORAPWVY ETTIONUIWV.

‘Exouv Tmapatnpnbei  emaveAnuUéVwC, KOTG  TIEPIOXEC, ETUONMIEC TOU
MepovooTdpou TO pAva lovvio Kal POAIOTO PETA TIC 15 TOUu pnvog, Kl &vw
TIPONYOUUEVWC Ol EICBOAEC TOU TIAPOACITOU NTAV OPEANTEEG. AUTO GUVEREL OE XPOVIEG
HE PPOXEPO KOl dPOTEPDO, CLUYKPITIKA PE TNV ETIOXT, 100VIO, e ATIOTEAETUA VO Yivouv
ETIAVEINNPUEVEC EIGBOAEC TOU TIOPOGITOU KOl VO EKONAWBEL al@vIdIooTIKA, dtav €TTI-
KPATNOOV ELVOIKEC GUVBNKEG, ETIIBONUIKNA TIPOCBOAN TIAEOV UE GOPRAPEC TUVETIEIEC,

> € TIOMEC TIEPITITWOEIG PEXP! TIG apXEC loLAIOL givan dUOKOAO va TGN POVOET
€0TW KAl Pla KNAIGQ TIEPOVOOTIOPOU O€ EKTETAUEVEC TIEPIOXEG, KA OTIO TNV ETOXN OUTH
K1 €TTEITa apyicel Babuiaia €10BOAN NG aoBEVEIOG TTIOL 0dNYEL G€ TIPWIUN OTIOPUAAWGN
TWV TIPEUVWVY KOTA 2 KOl 3 PAVEC MEPIKEC QPOPEC. ATIOTEAECUO QUTAC TNE TIPOCROANG
gival peiwon g mapaywyng HEXPL Kol d00 XPpOvia HETA TNV amo@OAwGON ToU
TIPOKAAEDE N TPOCBOAN TOoL Tapaacitov. H peiwaon autr @aivetal 0TI dev OQEiAeTal
OTIOKAEIOTIKA KOl pPOVO 0TV amo@UAAWGN OAAG 0€ KATIOI GAAN  QuTia Tou
SNUIoLPYEITAL OTI6 TNV AAANAETTIOpaCN Tapaacitou Kal EviaTtol. ETiong, ektdg amd
pEiwON TNE TTapaywyrn¢ TTIOPOTNPEITAl Kl EAATTIWAN TNE TIEPIEKTIKOTNTOC OUUAOU OTO

EUAO TWV KANUOTIOWVY TNV ETTOUEVN XPOoVId (BavaoouAoTiovAog, 1990).

2.4 KATAMNMOAEMHZH

Méeéxpl TIpiv Alya Xpovia n KAtoTioAéunan TOU TIEPOVOCTIOPOU HTaV Kabapd
TIPOANTITIKA. ZAUEPO PE TA VEA SIOCUCTNHATIKA OKELACHOTO N KOTATIOAEUNOT), HEXPI
€VOC opiovu, pTtopei va eival kal Bepareutikr). EviouTolg n Baciki KAToToAéUNan g

aoBévelog €E0KOAOLOEL va gival TIPOANTITIKAC Hop@ng, dnAadn n Tapeumddion Tou
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TIAPOGCITOL va eyKOTOOTABEI 0TOV EEVIOTH. M TO OKOTIO ALTO ATIAITOUVTOL OQ’EVOC N

pEiWON TOL aAPXIKOD HOAUCHOTOG KOl Q@’€TEPOUL N TAPEUTIOOION dpAaong Tou

TIPWTOYEVOUC Kal OELTEPOYEVOUC HOAVOUATOC. ETTopévig Ta pétpa Tou Ba TIPETEl va

AapBavovtai givat:

2.4.1 KoAAEPYNTIKA PETPO

Ta pétpa autd €xouv KUPIO GTOXO VO EAATIWOOUV TIC OPXIKEG E0TIEC PHOALVONC

OAAG KOl apyOTEPO VO N dNPIOLPYOLV ELVOIKO TIEPIBAAAOV aVATITUENG TNC OOBEVEING.

Mg QuTEQ TIC TIPOOTITIKEG B TIPETIEL

1)

2)

3)

4)

5)

6)

7)

Na omootpayyidovial OAeC 01 BE0EIC TIOU KPOTOUV HOVIPA VEPOKOAL VO
AQBAVETOL TIPOVOIN WOTE OTIC BECEIC AUTEC VA NV LTTAPXEL veapd BAACTNON
KOVTA OTO £d0¢OC.

Na koBopifovtal €TIHEA®DC Ol AKPEC TWV KINUATWY WOTE va  pnv
uTtdpxouv B¢oelg  Omou  pTopsi  €VKOAA  va  EEKIVoEl N acBivela
TLX. EYKATOAEIUPEVO TIPEUVO OVAPESO Ot OLOTAdO omo  PBdta o€
OTIOGTPOYYIOTIKO QUAGKI.

Na KOTtaoTpé@ovTal Ol  £PTIOUCEC  KANUATIOEC OtV TEPIodo NG
avoigng (Ampilio-Mdio), omw¢ kai ol PAactoi yOpw omd T Baon
TV TIpéUvwy. EE dAAou N KataoTpo@r aut Eival  emuBeBAnuévn
KOl 0TI TNV OPTIEAOUPYIKI) TEXVIKT).

JuveXNC TIOpokoAoUBNON  Twv  ETIKIVOUVWY  Onueiwv, €Kei  Omou
gu@avidovtal ouvnBw Ol TIPWTAPXIKEC TIPOCPBOAEC, KOl KATAOTPOPH Twv
KNAIdwv eAaiou (AOJIEC) TIPIV EUPAVIOTOVV G' OUTEG Ol KOPTIOPOPIE.

e TIEPIOXEC TIOU €VONUEI O TIEPOVOOTIOPOC £va  TIOPAXWHA TV
@LUAAWV B0 NTOV ETTOIKOSOMNTIKO YIO VO KATOGTPAPOLV TA WOCTIOPIA.
Apyotepa otn  BAaOTIKA TEPIOOO va  AouBAvetal TPOvVOID WOTE  TO
TIPEPVA V' agpidovTal KaAG KOl va PEIVETAL N Lypaadia TIou dlaTnPEiTal oTo
E0WTEPIKO TOLU PUANWHOTOC.

H mpoomdbein Tpémel va TeivEL TA MPETPO OUTA VO €ival  YEVIKAC
euoNC KOTG TEPIOXN, VYIOTE  OAIWC Odev  propei  va  emtOXouv.

AKOUN O€ TIEPITITWOT TIOU G’ €va EVPUTEPO XWPO UTIAPXOUV EYKATOAEIUUEVOL
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QUTIEAQVEC KAAO €ival Ol YEITOVEG TOL KTAUATOC aUTOL va €TTEUBOLY Kal va

KAQOEYOULV.

2.4.2 WYekaopoi

Emeidn n aoBévela eival amoAdTwe oiyoupo OTI Ba KAVEL TNV gUPAVIOT NG,
000 TIPOANTITIKA PETPA KAl av AN@Bolv, €KTOC, EVOEXOPEVWC, ATIO OPICHUEVO XPOVIO
KOl O€ OPIOUEVEG EEPEC TIEPIOXEC, YIa TOUTO €ival amapaitnTn n XNMIKN TPOCTACia TLV
OUTIEADVWY PE KATOAANAQ QUTOPAPHOKO. ZTOV EAANVIKO XWPO 0 TIPWTOC YEKATUOC
ouVNBWC YIVETOI OVOYKOIOC TO TEAELTAIO OEKONUEPO TOL ATIPIAIOL PEXPI TO TIPWTO
TevOAUEPO TOL Maiou. ATIO KEI Kol ETIEITA 0 APIOUOG TWV WPEKATHWVY KOl 0 XPOVOG
OIEVEPYEING TOUG €EOPTATAI OTIOADTWE 0T TIG KAIPIKEC CUVONKEG KAl TNV TIapouaia
OXl TNG acBévelng. MAviwg, PE TN MEXPL CONHEPO OUTIEAOULPYIKA EMTIEIPIO TPEIC
Pekaopoi eival To €AAXIOTO dUVATO Of TIEPIPEPEIEC TIOU LTIAPXOLV  KivduVvOoI
TIEPOVOOTIOPOU. € TIEPIOXEC EEPEC KOl PE PAANOV LYNAEC BEPUOKPOTIEC HEPIKEG
XPOVIEC eV XPEIAeTal OUTE €vaC WEKACHOC OTWC TL.X. OF TIESIVEC TIEPIOXEC TNG
KopivBiag ) g ATTIKNC.

Ta PUKNTOKTOVO TIOU XPNOIYoTIololvTal €ival SIAQopa, OAAA TIAVIWG TIPETIEL
va AaPBAveTal TpovoIa yia TNV OTIOQPUYH (QUTOTOEIKWVY TIOPEVEPYEIWY, 18iwg oTnv
Tepiodo TNC veapng PAAoTnong. 'ETC1 aTtny TiEPiodo auTr) KAAS gival va amtogevyovTal
Ta XOAKOUXO MUKNTOKTOVO, TIOU TIOAAEG QOPEC TIPOKAAOUV €yKaDUOTO. AVTIOETO 0
TEAELTAIOC PeKAOPOG, oLUVNBWCE OTIC apXEC louviou 1 Kal apyotepa OVAAOYQ HE TIC
OULVONKEC €ival avaykaio va yivetal Je XOAKOUX0 MUKNTOKTOVO Kal OKOUO KOAUTEPQ
pe BopdiydAAelo TOATO 1-2%, avdAoya pPE TNV evaicOnaoia ¢ TOIKIAIAG yio va
uTtdpéel TpooTacia amd TIC OYIPEG BEPIVEC MOAUVOEIC. MEIPAPOTIKA OTOoIXED, OAG
KOl 1 OUTIEAOUPYIKN TIPAKTIKA OTIC KOT'EEOXNV LYPEC KOl TIANTIOUEVEG KABE XPOVo
amo OYIPOo TIEPOVOOTIOPO TIEPIOXEC TNC A. MMelomovrioou, ¢ ZakOvBou Kal tng
Ke@oAhoviag, €deiav OTl 0 WEKOOUOC autog dlaTnpei 10 QUAAWUA TWV TIPEUVWV
MEXPI TIG TIPWTEC XAUNAEC BepUOKpaaieq Tou AskeUBpn N Kal Tou lavoudpiou, Ve av
OgV YiVel, N amo@LUAAWON €ival KOBOAIKN TIPIV TEAEIWOEL 0 OKTWPPIOC.

TENOG €ival XproIP0 Vo UTIAPXEL EVOAAOYT TwV OlAQOPWY OKELOCUATWY, YId
NV amoguyr TBavA¢ avamtuéng €6iIcPoL TOU TIAPOGITOU, 1BIWE PE TA OPYOVIKA

OKELAOHATA TIOU OEV TIEPIEXOLV KOl KOBOAOU UETAAAIKO OTOIXEIO.
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ATIO TO JUKNTOKTOVO TIOU XPNOIUOTIOIOUVTAl CHUEPD, EKTOC BePaiwg amo ta
XOAKOUXO, OAO €XOUV TIPOCTOTEUTIKA OPACH, YIO AlyOTEPO I MOKPUTEPO XPOVIKO
OIACTNUA, KAVEVO OUWC OeV TIAPOLCIALEl TN dIAPKEIa Tou BopdiydAAsiov TtoAtol. Ta
OPYOVIKA QUTE PUKNTOKTOVA TIEPIEXOUV 0T GUVOEDT TOUC METOAAIKO OTOIXEID OTIWC
Zn, Mn, Fe, Sn k.q.

Ta o clyXpova OPYaVIKG PUKNTOKTOVO XWPIC WETAAAO oTn oUvBeon Ttouq
EXOUV €EAIPETIKO EVOIOPEPOV YIOTI PE TN SlACLOTNUATIKA TOUg dpdon TTaPOLCIAlouY
Kal BePOTIEVTIKEC I10I0TNTEC. € TIEIPOUOTIKEG €epyaoie €xel amodelxbei OTI 10
Metalaxyl e@apuolopevo 4 nuEPEC HETA TN POALVON TIAPEUTIOOIOE TO TTOPACITO Va
TLAPAYEL KOVISIOPOPOUC,.

‘ETo1, AOYIKWCG, N KATOTIOAEUNGON HE XNMIKA pECO TIPETIEl VO GTNPIXTE KATA
TIEPITITWON O¢ OIAQPOPa  OKELACGUOTO avAAoya HE TNV €EEANIEN TWV TIPOCPROAWY
(@avacouvAoTioviog, 1990).

2N XWpa Po¢ N OVIPETWTION NG 0a0Bévelag yivetal p’éva Tpoypouua
TIPOANTITIKWV YEKOOUWVY TO 0TI0i0 Bagiletal ota oTddia BAACTACEWS TN OPTIEAOV, TIG
KAIPIKEG OUVONKEG TWV OPTIEAOUPYIKWV TIEPIOXWV Kal TNV Ttopeia TNG acbévelag. ‘Etal
OTIC TIEPIOXEG TIOU OEV LEIoTATAl oLVNBWC TIPORANUA (TI.X. ATTIKI) CULVICTATAI £vag
PEKOOUOC «ao@aAEiag» OTOV Ol BOTPEIC ATIOPOKPUVOOLV OTIO T @UAAO TIOU TOUC
TIEPIBAANOLY (OTABIO POLPOL).

2TIC TIEPIOXEC OTIOL LEICTOTAI TIPOPBANUA (TIEPIOXEC ME LWNAR OXETIKN LypaACia
KOl GUXVEG BPOXOTITWOEIC KATA TNV AVOIEN) OLVIOTWVTOI, EVOEIKTIKA, Ol akOAouvbol 4
YeKAOOL:

(o) Otav o1 BAraactoi £xouv pnkog 8-10 cm, (B) Metd 10 nuépeg, (y) Aiyo mpo
¢ avonoewc (otddio polpou) Kal (d) Alyo YETA TN yovihotoinon. H avaykaiotnta
EPOPHOYNC TWV WEKACHWVY OUTWV 1} OKOUN Kal N EKTEAECN TIEPIOCOTEPWVY KaBopiletal
pE Bdaon v TPO0d0 aVOTITUEEWC TNE 00BEveIaC (apPIBUOC KNAIdWV) Kal TIC KOIPIKEC
OULVONKEC TIOU ETUIKPATOUV (BPOXOTITWOEI], LWNAN OXETIKA LYPOACIa). €& TIEPIOXEC
IOlaitepa LYPEC Kal €T €VIOVOL ETIBNMIAC CLVIOTATOL ETUONG N EKTEAECN €VOC
PekaopoL pe BopdiyGAIo TIOATO PETA TOV TPLYNTO.

Mo NV aVTIPETWTIION TOU TIEPOVOCTIOPOU WUTIOPOUV VO Xpnaidortointolv ta
OKOAOLBO PUKNTOKTOVA: POPJSIYAANOC TIOATOC, XOAKOUXO MUKNTOKTOVO, OPYOaVIKA
MUKNTOKTOVO (T.X. zineb, mancozeb, propineb, maneb, captan, folpet, dithianon,

chlorothalonil), piygata  XaAKOUXWV KOl OPYOVIK@WV, KOl JlOCUCOTNUOTIKA
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MUKNTOKTOVO (T1.X. metalaxyl, cymoxanil, phosetyl-Al, benalaxyl, ofurace K.d.) 1
MiypoTa S100UCTNHATIKWY KOl OPYOVIKWV.

Katd toug 0U0 TIPWTOUC YEKOOGHOUC TIPETIEL VA OTIOPEVYOVTOl TA XAAKOUXO
MUKNTOKTOVA YIOTI TIPOKOAOUV avacxeon NG PBAactiocwg. ‘Otav XpnolyoTolovvial
Ol0CLOTNUOTIKA 0 OpIBPOC Twv  ETMEPPACEWV  €ival ONUOVTIKA  PIKPOTEPOC.
OMwaodNMoTE OPWC, N XPAON TwWV SIOCULCTNUOTIKWY TIPETIEl VO YIVETAL PE TIPOCOXK)
yloTi n  eu@AvIon avBEKTIKOTNTAG OTa  @APMAKA OUTA  €ival TIOAD  GUXVA.
AVOeKTIKOTNTA TOL TtIoBoydvou 0To Mmetalaxyl £xel 0N ePPAVIODE] O€ PEPIKEC XWPEC

ToU €€WTEPIKOL (MavayoTiovAog, 1993).

2.4.3 TpoypOauUATIOPOC TWV YPEKATUWVY - MPOEIdOTIOINCEIC

TNV KAtamoAéunaon tng acBévelag autig, OAAA Kal KABe aaBévelng Tou EXEl
Ttapopola TdnUoAoyia, BaCIK onuacio 0gv €XEl 0 OPIBPOC TwV PEKOGUWY 0G0 TO
ETIKAIPO auTwv. 'EXel TtapatnpnOei eMAVEINNPUEVOC OE YEITOVIKA KTNUOTA T.X. OTO
éva oofapr) TTPOGPOAN amoé TEPOVOCTIOPO TAPd TOUC 7, QVETTIKAIPOUG WEKATHOUC Kal
0T0 GAAO KTAUA TIPOGROAN TIPOKTIKWE MNOEVIKN PE POVO 3, €TTIKAIPOUE, WEKOTUOUC.
To emikaIpo Twv PEKOOUWY OTNPIZETAI TNV TEAEIO YVWAON TOU XPOVOUL TIOU PTIOPEI va
OULVERNOCOV Ol POAUVOEIC, TNG QAVAUEVOUEVNG TIEPIODOV EMWACEWC, AVAAOYO HE TN
BepUoKPAaTia Kal TIG LYPOUETPIKEC GUVBNKEG, KAl QUOIKA TOU TIPOBAETIOUEVOL XpOVOU
EUPAVIONC TWV, WOTE 0 PEKATHOC va TtponynBei TNG ep@aviong. Eival, TToMEC @opEg,
QVOYKaio 0 PeKaoPOg va yivel pe Bpoxr, €0TW Kal av €MOVOANEOei TNV €mouevn
NUEPQA, TTapd va LTTAPEEL AVAUOVH BEATIWONG TWV KAIPIKWY CUVONKWY HE Kivduvo va
oLUBEl emikivduvn aoPBoAr] 010 JIAOTNUO TWV 3-4 AUTWV NUEPWV, TIPAYUO TIOU
KaT etavoAnyn €xel mopatnpendei. BeBaiwg oTi¢ EAANVIKEC cLuVBNRKeG 0 urvag Mdiog
gival o o emikivduvog pnvag avamtiéewg emdnuUIwV, Ouwc e&ioou EemiKivduvog
TIOAAEG POPEC €ival Kal 0 loviog, evw avTiBeTa 0 ATIPIAIOG dgv @aiveTal OTI UTIOPEi va
dnuioupynael TpoPAfuata. ZuvrBwc, AOITIOV, 0 TIPWTOC WEKACUOC EKTEAEITAL KATIOU
METOED 25/4-5/5, 0 0glTEPOG 7-10 NUEPEC apyoTePa Kal 0 TPITOG OTNV TEPIDOO NG
dvbnong. O YeKaoPOC auTOC OTIC TIEPIOXEC KOANEPYEIOC TNG OTA@ISAUTIEAOU €ival
QTIOPAITNTOG YIOTI YIVETOI PEKATUOG PE OPUOVN KOPTIODEDNC OTOUG PBOTPEIC, ETIEIDN
OUWG dnuIovpyolVTal £TCL TEXVNTEC CLVONKEC Lypaaiag yivetal avaykaia n Tpo-

oTacio Kol PE MUKNTOKTOVO. O TPITOC WEKACUOC O TIOAAEG TIEPITITWOOCG Eival 0
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TIPOTEAELTAIOC YIO VO ETTOKOAOUBN €L €vag aKOUN PETA amo 10-20 nuéPEC, Kal 10iwg
OUTOC YIO TNV PAKPOXPOVIO TIPOCTACIO TOU (QUAAWUOTOC YI' OUTO YIVETOl KOl WE
XOAKOUXO MUKNTOKTOVO.

Zuvnbwe, Aoimdy, Kol oty TPAEn 0 TPWTOG WeKOOUOG Yivetal agol
dlaTTIOTWO0VV Ol TIPWTOYEVEIC MOAVVCOEIC OTIC AON YVWOTEC BETEIC Ao AAAEC XPOVIEC,
TIOL onpaivel 6Tl To TIOPACITO €XEl NON ONMIOVPYNROEL TOUAAXIOTOV OU0 YEVEEC, Ol
KAIPIKEG OLVONKEG €ival €LVOIKEC Kal TO OTAdI0 BAACTNONG TNG OUTIEAOU OEKTIKO
HOAUVOEwY. Ol eTOpevol Pekaapoi pubuiovtal avaloyo PE T OTOIXEIO TTOU 1oN
€XOULV EKTEDEI.

2NV TIPOKTIKA 0OUT oTtnpiletal Kal n  opyovwaon Twv  AypOoTIKWV
MpogidoToioewyv Tou AapBavel vt oY ta €€M¢ aTolXEia:

1) Hugpounvia apxIKwv HOAOVOEWY,

2) Epgdvion TpwItoyevav £0TIWV,

3) ApIBUO Kal pubud avATITUENG EVTEPOYEVWV HOAUVOEWVY,
4) Tax0mnTa avAaTTuEng ¢ auTEAOU,

5) MooOV JOALOUATWV OTOUC AUTIEAWVEC KOl

6) MPOPAETIOPEVEC NUEPEC ETTWOONC,.

H @i\ocogia Twv AypoTiKwv MPoedoToInoewy atnpiletal otnv amAr 6éan
NG OlEvéPYElng 000 TO OLVOTOV AlYOTEPWV WEKOOUWVY, ME TN  MEYOADTEPN
OTIOTEAECUOTIKOTNTA, WOTE VO OVTIMETWTIODOE N acBévela PE TO PIKPOTEPO OLVOTO

KOOTOC (@avacouAoTioviog, 1990).
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KE®ANAIO 3 : TTAPOYZIAXH TOY MONTEAOQOY
PLASMO

3.1 MPOZOMOIQZH EMMAHMIQN AZOENEIQN TQN ®YTQN

H emudnuia sival pia duvapuikn diadikaaoio. Apxidel o€ éva 1) JEPIKA QUTA Kal
ETIEITO, OVOAOYya pE TO €i00C, TO péyeBog, Kal TN OIAPKEID TwV TIEPIBAAAOVTIKWV
TIOPAYOVTWV TIOU ETINPEALOLY TOV EEVIOTN Kal TO TTaBoyovo, auéavel otn dPIPUTNTa
Kal €EOTIAWVETAlI O€ PO PEYOAUTEPN YEWYPOQIKN TIEPIOXNA £WC OTOU TEAIKA KOTIACTEL
Ol emdnuie¢ otapatave €ite OTOV OKOTwvovtal OAd 1o QUTA EEVIOTEC Omd TO
moBoyovo, eite yivovtal avBeKTIKG 0To TI0BoYyOvo KaBwC yepvoly, 1| cuykouidovTal.
2€ TIOAEG TIEPITITWOEIG Ol ETIIONUIEC ETIIBPASUVOLV Il CTAPATAVE OTAV 0 KOIPOC YiveTal
&NPOg 1 acouvnBioTa yio TNV €TMOXN KPUOC. ATIO TIOAMEC amoyelg, n eP@Avian,
avATTTLEn, Kal EEATAWON TwV ETIONUICV POIALEl PE €KEVN Twv TVEWVWY. Kal oTIq
d00 TIEPITITWOEIG, Ol AVBPWTIOl £X0ULV EVIIOPEPOET EEAIPETIKA yIa TOV KABOPIOPS Twv
OTOIXEIWV Kal ouvBnkwv Tou apxidouv To KABE €va, TWV CUVBNKWVY TIoU ETINPEEALOLY
T0 pLBPO aL&nong Kol TNV KOTELBLVON TNG TIOPEIG TOUG, KABWC €TioNG KAl TwWvV
OUVONKWV TIOU ETIIPEPOLV TO TEAOC TOLC. Kal yia Ta 600 QAIVOUEVA, Ol TIAPATNPNCEIC,
Ol PETPNOEIC, Ol Pabnuatikoi TOTIol, Kal Ol UTTOAOYIOTEG XPNOIMOTIOIOVVTAl EKTEVWC
YIO VO PEAETAGOLV TNV AVATITUEN KAl yia va TIPpoBAEYOLY TO péyeBOC, TNV TIopEia, Kal
TO XPOVO NG €MiBeanC o€ omoladnTioTe dedopevn BEan.

KdaBe emdnuio aoBevelwv @utwv, mapadeiypatog xdaplv, n okKwpiaon tou
oltaplov, 0 TIEPOVOCTIOPOC TNE TIATATACG, TO POUVJIKAASIO TNC UNAIAC 1) O TIEPOVOCTIOPOG
¢ OauTEAOL, QAKOAOUBED pla TIPOPAEYIUN Ttopeio oe KABe Teploxn KaBe €toc. H
TIopEia TNE ETIdNMIOG SIOPEPEL AVAAOYQ HIE TNV TIOIKIAIO TOL EEVIOTH KOl TN QUAI TOL
TaBoyovou, Pe To 000 TOU WOADCMATOC TIOU €ival TIopdv aTnv apxn TG £mdnuiag,
KOl JE Ta ETTEDN TNG LYPACIOG KAl TO VP0G TNG BeppoKpaaiog Katd TN SIAPKEIA TNG
emdnuiag. Oco TIEPICTOTEPEC TIANPOPOPIEC EXOUHE YIO KABE €va OTIO TO CUCTOTIKA
plag erudnuiog oe oroladnTote dedouévn OTIyUr, TOOO0 KOAUTEPA HTTOPOUUE VO
KOTOAGBOULUE KOl va TIEPYPAPOUPE TNV €TUdNUIN, KAl TOO0 KAADTEPO WTIOPOUME va
TIPOPAEYoLE TNV KateBuvaon Kal T dpIMUTNTA TNG O KATIOI0 METAYEVEDTEPO

XPOVIKO anueio 1 kamola GAAn 8éon. H duvatotnta va tpoPAe@Bei n katebBuvan Kai
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N OPIMOTNTO MIOG ETUSNUIOG, QUOIKA, €XEl TIC ONPAVTIKEG TIPOKTIKEG GUVETTEIEG: HOG
ETITPETEL VO KoBopiooupe €dv Kal TIOTE VO ETEUBOUPE PE PETPO EAEYXOUL TNG
aoBevelag. EmmmAdov, pag €TUTPETIEL OLXVA VO KOBOPIoOULUE TIOIOI TUTIOl PETPWV
EAEYXOUL pTopolv va xpnoigoroinfolv yia va emiBpadlvouy, 1 va oToTpEPouV
€€’0AOKANPOU, TNV 00BEVEID OE PIO CUYKEKPIPEVN BEa.

> Mo TpooTIdtela va BEATIWOE n SLVOTOTNTA Pag VA KOTOAGBOUME Kal va
TIPOPAEPOUUE TNV OVATITUEN MIOG ETUONMIOG, Ol QUTOTIOBOAOYOl OTIO TO TEAN NG
OEKOETION TOL '60 €XOUV AVOTITUEEL POVTEAD TWV ETIONUIOV TWV TUO KOIVWV Kal
ooBapwv acBevelv. H dnuiovpyia evog poviéAov AapBAavel utogn 6Aa To CUCTATIKA
HI0C OUYKEKPIPEVNG O0BEVEIOG YIO TO OTIOIO LTIAPXOLV TIANPOPOPIEC YIO TTOCOTIKNA
eneéepyaaoia, dnAadn yia emegepyaaia amd padnuatikolg T0TouC. Ta POVTEAX TIOU
KOTOOKELAZOVTOL €ival YEVIKA OTIAOTIOINCEI TwV TIPOYHUOTIKWV ETUONMIOV, KOTA
TIPOCEYYION QAVOAAOYEG, TIAPASEIYUOTOG XAPIV, OTIWC TO PMOVIEAD TWV OUTOKIVNTWV A
TWV AEPOTIAAVWVY 0 GUYKPION ME TO TIPAYUATIKA OILTOKIVNTA KOl Ta agPOTIAGvVa. OTIWG
OMWC PE TO HOVTEAD TwV TIAIXVIOIWV, KATIOIOC PTIOPEL VO KOTAVONOEL KOl va €XEl MIO
KOAUTEPN €IKOVO TNG TIPAYUOTIKOTNTOC OC0 TO HOVIEAO OTIEIKOVI(El OAO  Kal
TIEPIOCOTEPA PEPN, 000 N AKPIBEI TOL PeYEBOLC AUTWV TWV PEPWV OLEAVETAI KOl
000 0 OPIBPOC TWV PEPWV TIOU CUVAEOVTAI KAl KIvoUvTal au&dvel. OGO IO GTev N
OMOIOTNTA TOU HOVIEAOU OTO TIPOYMOTIKO QAIVOPEVO, TOCO KOAUTEPO UTIOPOUME va
OTIEIKOVIOOUWE KAl VO KOTOAGBOUE TIC AEITOLPYIEC TOU TIPAYUOTIKOU (QOIVOUEVOU HE
TNV TIOPOTAPNGCN TOU HOVTIEAOUL. ZTNV TIPOCOMUOIWON TWV ETIONUIWOV OCOEVEIWY TWV
QUTWV, KABE OLOTATIKO KOl LTIOCLCTATIKO NG ETIdNUIOG PTTOpPoUV va Bewpnolv
I00d0Vapa pe éva omd Ta YEPN TOL POVTEAOL TTOUXVIOIOU ETUTIAEOV, OKPIRWC OTWC Ta
AETITOUEPWC METPIUEVO KOl EYKATECTNUEVA PEPN KAVOULV €va OKPIBECTEPO HWOVTEAO
TIaXVISIoU, €TI0l KOl Ol AKPIBECTEPO HETPIPMEVOL KOl CUCXETIOMEVOL HETAEL TOUG
TIAPAYOVTEG MIaG ETUdNUIOG, TIEPIYPAPOUV KOADTEPO TNV eTudnuia. Otav €Xoupe
OPKETEC TIANPOQOPIEC VIO TIC TIMEC TWV TIOPAPETPWVY HIOC ETUIBNUIAC 08 JIOPOPETIKA
oTAd0I0 KOl UTIO OIOQOPETIKEG CUVONKEG, HTIOPOUME ETIEITO VA AVATITUEOLUE HIO
pabnuatiki e€icwaon N €€l0WOEIC —Eva HABNUATIKO PJOVTEAO —TIOU TIEPIYPAPEL TNV
eTIdNUIa.

H oavdluon Twv POBNUATIKWOV HOVIEAWV TWV ETUSNUIOV CUYKEKPIPIEVWV
OO0BEVEIV QUTWV TIOPEXEL TIOAAEG TIANPOQPOPIEC OXETIKA HE TO TIOCO KAl TNV
OTIOTEAECUATIKOTNTA TOU OPXIKOU POADCHOTOC, TNV EMIOPACT TOL TIEPIBAAAOVTOG, TNV

OVOEKTIKOTNTA OTNV 00BEVEID TOL EEVIOTH, TO XPOVIKO JIACTNUA TIOL 0 EEVIOTNC Kal
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T0 TIOBOYyOVO pTIOPOUV Vo OAANAETIIOPACOLV KOl TNV OTIOTEAECHATIKOTNTO TWV
Ol0(QOPWV  CTPATNYIKWV KATOTIOAEUNONG TG 0acBéveiag. O1 TIPOOTIOBEIEG yia va
eAeyxBo0v Ta POVTEAD TWV ETUONUIOV HPE  TIPAYMATIKEG TIAPATNPNOCEIC KOl
TIEIPOPATIOUO, ETIICNUAIVEL TIC TIEPIOXEC OTIC OTIOIEC ATIAITEITON TIEPICCOTEPN YVWan,
KOl TETOIEC AVAAUCEIG ETIOPEVWC OEIXVOLV TIC KATELBUVOEIC OTIC OTIOIEC Ol TIEPAITEPL

MEAETEC TNC CLYKEKPIPEVNG aOBEVEIOG TIPETIEI VO oKoAoLBNnBoLv (Agrios, 1997).

3.1.1 lMpogoopoiwan Twv ETUdNPIWV PE TN BOoNBEIa LTIOAOYICTWV

H 3100€01uOTNTA TV UTIOAOYICTWV €XEl ETUTPEYEI GTOUC PUTOTIOBOAOYOUC VO
YPAWOULV TIPOYPAPHOTA TIOU ETUTPETIOVV TNV TIPOCOU0IWAN TWV ETIIONUIWV dIAQOPWY
aobevelov. ‘Eva omd 1a TIPWTN  TIPOYPAUMATO  TIPOCOM0IWONG, OTIOKAAOUUEVO
EPIDEM, ypd@tnke 10 1969 Kol TIPOEKLYE aTIO T TIPOCOUOIWaN KABe atadiov Tou
KOKAOL {wN¢ evog ToBoydvou oe axéon e To TepIBAdAAov. To EPIDEM egixe wg
OKOTIO VO TIPOCOWOIACEl TNV OATEPVOPIWOTN TNG VIOMATOC KOl TNG TIATATOC TIOU
o@eiAeTtal o010 pUKNTa  Altemaria  solani. ZTN OUVEXEID, Ol TIPOYPAUPATO
TIPOCOUOIWAONG YPAPTNKAV IO TN anyn Tou oéAlvou amd Cercospora (CERCOS), yia
I onn Twv Xpuoavlsuwv omd Mycosphaerella (MYCOS), 1t ofwn @OAAwV
KOAQUTIOKIOD TIou TtpokaAegital amd 1o Cochliobolus  (Helminthosporium) maydis
(EPICORN), Kai yia T0 @OULJIKAGSIO TNG MNAIGG TIOL TIPOKOAEiTal amd Tto Venturia
inaequalis (EPIVEN). 'Evag YeVIKOTEPOG Kal TG €UKAUTITOG TIPOCGOMOIWTHG
0oBeveldV KOANEPYEIWY, aTtokaAoluevo¢ EPIDEMIC, ypd@tnke TPWTIOTA yia N
OKWPIooN TOL GITOL OAAG PTIOPOUCE VA TPOTIOTIOINBEI EDKOAD i GAAO CUCTAUATO
geviotr-taboyovou. Ta Tpoypdupata TIPOCOUoiwaoNg €ival twpa dlobeaiya yia
TIOALAPIOUEC 0ITOEVEIEC.

TNV TIPOCOUOIWaN HIaG ETUONMIOG, OTOV LTIOAOYIOTH divOvTal TO GTOIXEIO TTOU
TePIypA@oLy Ta dldQOopa CLCTOTIKA TN ETUSNUIOC KOl TWV TIPOKTIKWY EAEYXOL OF
OUYKEKPIPEVO  XPOVIKA onueia  (0mw¢ m.x. ot gRdopadiaia  daotuata). O
UTTOAOYIOTAC TIOPEXEL ETIEITO GUVEXEIC TIANPOQPOPIEC OXETIKA OXI POVO HE TNV
e€AmAwoN Kal TN dPIUUTNTA TNE 000EVEING KOTA TN JIAPKEID TOL XPAOVOU, OANG Kal
TNV TEAIKI] GUYKOMION KOl TIC OIKOVOMIKECG OTIWAEIEC TTIOU TTIBAVOV va TIPOKANB0oLV amo

TNV aoB&veln UTIO TIG CLVONKEC TNE ETUONMIOG OTIWC divoVTal OTOV UTIOAOYIOTH).
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H mpooopoiwon twv emdnuiwv gival eEAIPETIKA XPAOIUN WG EKTTAIOEVTIK)
AoKNOoN yio TOLC OTIOLBNCTEC TNG PUTOTIABOAOYIOG KOl ETTIONG YIO TOUG aypOTEC £T0I
WOTE VA PTIopoUV KAADTEPO VO KATAAGPBOUV KOl VO EKTIMACOLY TNV €Tidpacn KAbe
ETUONMIKOL TIOPAYOVTO OTO TEAIKO WEYEBOC TNC OTWAELING NG OULYKOMIONC. Ol
TIPOCOUOIWACEIG TWV ETIIONMIWV Eival, EVTOUTOIC, OKOMA TTIO XPNOIUEG OTIC TIPAYHOTIKEG
TIEPIMTIWOEIC  aoBevelwy. Ekei, xpnolebovv w¢ epyoAsia Touv  pmopolv  va
a&loAoyrioouv 1 onuacio Tou peyéBoug KABE emIdNUIKOU TAPAYOVIO, Of €va
OUYKEKPIUEVO XPOVIKO onpeio g emudnuiag, pe tTnv mPoBoAr| Tng eMidpacrg Tou atnv
TEAIKI] OTIWAEID TNG Tapaywyng. Me 1o va dwael EU@acT OToUC TIAPAYOVTEG HIOC
ETUONMIOG TIOU €ival TIO ONPOVTIKOI Of MIO CUYKEKPIYEVN XPOVIK OTIyun, n
TIPOCOMO0IWAON XPNOIUEVEL OTO VA KATELOBUVEI TNV TIPOCOXH OTO HPETPA EAEYXOUL TIOU
€ival ATTOTEAECUOTIKA EVAVTIO O QUTOUE TOUC TIOPAYOVTEG. ZTIC ETIOPEVEC EKTIMNOEIG
¢ emdnuiag, o UTIOAOYIOTAC O&I0OAOYEl OXI pOVO TNV TapPolCO KATAOTOON NG
000évelng aANG KOl TNV OTIOTEAECHOTIKOTNTO TWV EQAPUOCHEVWV HETPWY YA TOV

ENEYXO0 NG TudNUiog (Agrios, 1997).

3.1.2 Mpoyvwaon eTUSNUIV OCOEVEIWV TWV QUTWV

H duvatomta va TipoBAe@OolyV o1 ETUSNMIEC AOBEVEIV TWV QUTWV Eival
S1AVONTIKWC SIEYEPTIKO KOl ETTIONC MIa EVOEIEN TNC ETUITLXIOG TNE TIPOCOUOIWONG TWV
aoBevelwy. MPWTIOTWE, OuwC, €ival €EAIPETIKA XPAOINO OTOUC OYPOTEC OTNV
TIPOKTIKA dlaxeiplon tng acBévelag. H mpoyvwan acBevelwv eTITPETEN TNV TIPOPRAEYN
TWV TUBavwV eEAPOEWV | ALEACEWY OTNV €vTaon NG AoBEVEING Kal, ETTOPEVWC, HAC
ETITPETIEL VO KaBopiooupe dv, TIOTE, Kal TIOU TIPETIEI VO EQOAPUOCTE] PIO GUYKEKPIUEVN
KOAAIEPYNTIKY TIPOKTIK. 2T OI0XEIPION TWV 0C0BEVEIDV TwV CUYKOUIdWY TOUG, Ol
KOAAIEPYNTEG TIPETIEI TIAVTA VO 0TABPICOLVY TOUG KIVOUVOUG, TIG dATIAVEG, KOl TO KEPDN
amod KoBuId omo TIC TIOAVAPIBUEG atto@AcelC. o TTOPESEYUA, OPKETA OUXVA, Ol
KOANEPYNTEG TIPETIEL VA ATIOQAGIOOUV €AV TIPETIEL VO QUTEYPOLV TO OTIOPO MIAC
OKPIBOTEPNC 1 AlYOTEPO TIAPAYWYIKAC OAMG aVOEKTIKAG TIOIKIAAG Tapd TO GTOpPo
pIa¢ LYPNAOATIOdOTIKNG AAAA €LAICBNTNG TIOIKIAIG TIOU TIPETIEl VO TIPOCTOTEVDEI e
XNUIKOUG PeKaopouc. MoAD ouxvd, ol aypoteg xpelalovtal TG TIPoRAEYEIC TTou Ba
TouC BonBrjcouv va kabopicouv TOTE pia POALVON gival TBavVO va ePEAVIOTEI €101

WOTE va amo@aagioouvv €dv Ba PekAOOLV QPECWC 1) VO TIEPIUEVOUV OPKETEC AKOUO
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NUEPEC TIPOTOL PEKATOLY. EAv n TIPORAEYN TOUC ETUTPETIEL VA TIEPIUEVOUY, UTIOPOUV
VO PEIWOOLV TO TIOOA XNUIKWY OUCIWV KOl £PYOCiag TIOU XPNOIKOTIOIO0VTal XwPIq
av&nan tou KIVAOVOUL TNE KAAAIEPYEIQG.

Ma va yivel pia poPAeyn acBévelag, TpEmel va An@dolv uttoyn dideopa
XOPOKTNPIOTIKA TOL TTaBoy6vou, TOU EEVIOTA KOl QUGCIKA TOU TIEPIBAANOVTOC. EVIKA,
ylo TIC TIEPIOCOTEPEC HOVOKUKAIKEC —OOBEVEIEC KOl YIO MEPIKEC — TIOAUKUKAIKEQ
00BEVEIEC TIOU UTTOPOUV VO £XOUV €va PEYAAO TIOGO OPXIKOU MOAVCHOTOC, N AVATITUEN
aoBevelv pmopei va TIPoPAe@Oei Pe TNV O&lOAOYNon TOU TIOGOU TOU OPXIKOU
pHOAUOMATOC. MO TIC TIOAUKUKAIKEG OOBEVEIEC TIOU €XOUV €Va MPIKPO TIOGO aPXIKOU
MOAUOHOTOG OAMG TIOAAOUC KOKAOULG HOALVONG, OVATITUEN OOBEVEIWY  UTIOPEI
KOAUTEPO Vo TIPORAE@OEl pe TNV a&loAdynon tou PuBuol EUEAVIONC TWV KUKAWVY
poAuvong. Mo TI¢ aoBEVEIEC OTIC OTIOIEG KOl TO TT0CO TOU OPXIKOU PHOAVCHOTOC KOl O
apIBUOC KUKAWV NG 0aoBévelag eival peydAol Kal ol d00 ToPAyovieg TIPETIEL VA
aglohoynBolv yio TNV okpIr] TIPOBAEYn Twv eTONUIWV 00Bevelv. TETOIEQ
0&loA0YNOEIC, EVTOUTOIG, €ival ouxva OUOKOAEC 1] adUVOTEC, Kal, TIOPA TIC IOIITEPEG
BeATIOOEIC OTOV €EOTIAIONO KAl TIC PEBAOOLC, Ol OEIOAOYNTEIC TOU aPXIKOU EPPOAIOV

1 N 1ax0TNTA TWV KUKAWV JOALvVONG eival omtavia akpipeic (Agrios, 1997).

3.1.2.1 EKTignon tou apXIKoU HOADCUATOC KOl TNG 00BEVEING

Eival ouxvd d0okoAo 1} adlvarto, v T OToudia Tou &EVIOTH, va avixveubolv
Ol PIKPOIi TTANBUCHOI TwV TIEPICTOTEPWV TTABOYOVWY. To HOAUCUA TwV TTOBoYyOVWY TOL
€0A@OULC, OTIWC Ol HUKNTEC KAl Ol VNUOTOJEIG, LTIOAOYIETal PETA aTd TNV e€aywyn N
TNV Ttayidevan amo 1o XwHa. To AEPOPETOPEPOPEVO OTIOPIO TWV MUKNATWY KAl Ol
TIANBLOPOI TwV EVIOUWV ULTIOAOYIOVTOl PE TNV TIAYIdELON TOUC OF  JIAPOPEC
OUOKEVEC.
Zuvnowg gival EVKOAOTEPO VO EKTIUNBEI TO OGO TOL UTIAPXOVTOC POAVCHOTOC ME TN
METPNON TOU OPIBUOL TWV POADVOEWV €VOC EEVIOTH) PECO OE HIO OPICHEVI XPOVIKN
TtePiodo. AKOUN Kol TTapouaia Tou EeviaTr, evToUTolC, gival auxvd SUOKOAO va BpeBdei
KOl va PETPNOEi Eva PIKPO 000 aoBevelag. ETUTIAEOV, G€ TIOANEC OODEVEIEC LTTIAPXEL
MIO TIEPIOOOC EMWOONG KATA T SIGPKEIN TNG OTIoIOG 0 EEVIOTNC gival TipoaBeBANUEVOC

OAAG Ogev Ttapouaiddel kaveva aLuTTTwpa (Agrios, 1997).
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3.1.2.2 MapakoAoLBNON TWV KAIPIKWVY CUVONKWY TIoL £TTNPEALOLV TNV AVATITUEN
NG aoBévelac.

O £éAeyX0C TWV KAIPIKWVY TIOPOAYOVIWY KOTA T OIAPKEIA MIOC ETIIONUIOC
TIapoLoladel TepAaoTIEC OUOKOAIEC. Ot dUOKOAIEC TIPOKUTITOUV aTIO TNV aVAYKIN yid TO
OLVEXI] €AEYXO OIAPOPWV TIOPAYOVIWY (BEPUOKPACTIia, OXETIKN Lypooia, vypacia
QUAAWV, Bpoxn, aépac, Kal véEwan) oTIC dIAQopeC BETEIC TNC PUTOCTOIRAdAC I OTIC
(UTIKEC ETTIPAVEIEC OE €VOV I TIEPICCOTEPOULC OYPOUC. ZTO TIOPEABOV, Ol UETPNOEIC
yivovTtav pe unxXovika opyava Tiou JETPoloav auTEC TIC TIEPIBAANOVTIKEG PETAPRANTEG
KOTA TIPOCEYYION 1] O€ pn TOKTA XPOVIKA JIOCTAMATO KOl KATEYpayav Ta OTOIXEIO JE
T0 X€PI 0€ JlAYPAPUOTO OTO XOPTi QUOKOAEVOVTOG TNV TIEPAITEPW ETEEEPYQTia. ATIO
m dOeKaetia Tov 70, €vIoUTOIG, dIAPOPOI TOTIOI NAEKTPOVIKWY aIoBNTAPWY EXOUV
avaTttuxOei TTou TTAPAYOUV NAEKTPOVIKA OTIOTEAECHOTA TIOU KOTOYPA@OVTAl EUKOAO
amd  OUTOMOTOTIOINMEVOLC KOTOYPAPEIC OTolXEiwv. TETOI0OI  QUTOMOTOTIOINUEVOL
aIoONTPEC £X0LV BEATIOEI TIOAD TIC PEAETEC TOUL KAIPOU O OXEON WE TNV 0oBévela
Kal €X0UV OIELKOAUVEL TNV atodoxn Kol T XPrion Twv CUCTNUATWY TIPOYVWong yio
TOV €AEYX0 AOBEVEIV aTOV aypo.

Aldopol TOTTol TTOPAdOCIOKWY KAl NAEKTPIKWY 0pYyavwy XPNCIUoTIoIo0VTadl
Y10 VO PETPHOOLVY TOUC SIAPOPOUCE KAIPIKOUC TTapAyovTeC. Ol YETPHOEIC BEPUOKPATIOg
yivovtar  pe  toug  Old@opoug  TOTIouC  BEPUOPETPWY,  LYPOBEPUOYPAPWVY,
BepUONAEKTPIKWV ELYWV Kal EIBIKA PE TIC BEPUIKEC AVTIOTACEIC (Ta TEAELTAIN Eival
NUIOYWYOi TWV OToIWV NAEKTPIKA avtiotoon oAAGlel pe TN BOeppokpaacia). Ol
METPAOEIC OXETIKAG Lypaaiag yivovtal pe éva uypobepuoypa@o (Tou Baaciletal ot
OUCTOAN Kal TN OI0CTOAR TNG avBpwTIvng TPIXaC Of oXéon ME TIC OANAYEC TNG
OXETKNC LYPACIag), ME AEPICOPEVO YUXPOUETPO (ATIOTEAOUMEVO OTIO €vav LYPO Kal
&NPo BepudueTpo | pIO Lypr Kol &npry Bepuik avtiotaon), N ME MIa TIAAKA
TIOAUGTUPOAIOU  OUVOEBEPEVNC e NAEKTPOdIO ( TNC oTtoiag n avtiotaon oAAALEl
AOYQpPIBUIKA PE TN OXETIKN LYpaaia). H vypacia @UAAWY EAEYXETAI PE VNUOTONJEIC
aloONTAPEC IOV CQiyyouv OTaV LypaivovTal I XAAAPWVOLY OTAV ENPaivovTal KAl €iTe
ag@rvouv éva ixvog PEAAVNG €ite KAEiVOUV €iTE avoiyouv €va NAEKTPIKO KUKAWUA.
Al1G@opOI1 TUTIOI NAEKTPIKWV aloBNTAPWV Lypaaciog gival SIaBETIUOL TIOU UTIOPOLV EiTE
VO KOUPTIwBOUV €MAvVw oTa @UAN €iTe va TOTIOBETNOOLY HETAEL TWV QUAAWV.
AvixvelouV Kal PETPOLV TN SIAPKEID TN BPoXnc N TN dpdaou Kabw¢ pe T Bondeia

TOUG KAEIVEL TO KUKAWHA PETAED d00 (eLywv NAeKTPOdiwv. H Bpoxn, o aépag, Kal n
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vépwan  (NAlo@Avela)  PETPIOVVTAl OKOPA aTd TO TIAPAd0CIOKA Opyava (XOAVES
BPOXNC, TO BEPUIKA AVEPOUETPA VIO TNV TOXOTNTA 0EPA KOl TO TIUPAVOUETPA YIa TNV
NAlO@AvEID). APKETA amo auTA T Opyava, EVIOUTOIC, €XOLV TIPOCAPUOCTEI WOTE VA
ENEYXOVTOI NAEKTPOVIKA..

210 oUyXpovo OCUCTAMOTO EAEYXOUL KaIPOU, Ol aloBntrpeC ouvdEovTal e
OUOKEVEC KaTtaypa@nc oedouévwyv. Ta oTolxeia pmopolv va diafactolv og pia
Pnoelaky oBovn 1 daPiBalovial oe €va Opyavo KOTOypa@nig Me Oioko 1 évav
EKTUTIOTA. ATIO Tov OiOKO Ta OToIXeia uPTTopolV va  peETa@epBoLY ot  évav
pikpoOTIoAOYIOTH. EKei pmtopolv va dioacBoulv, va utoAnBolv oe emeéepyaaia, va
opyavwbolv, va oxnuatioouv dlaypdupaTa Kol va avoAuBolv. AvAaloya pE TO
HOVTENO TNG QOBEVEIOC TIOU XPNOIMOTIOIEITAl, Ol OKPIBEIC KAIPIKEC TIANPOPOPIEC
TIOAPEXOLV TNV TIO XPNOIUN Baaon yia va TpoBAs@Bolv n aToploTioincn Kai n poAuvon
KOl ETIOMEVWC TIOPEXOLUV TNV KOAUTEPN TIPOEIDOTIOINGN YA TIC KOAMEPYNTIKEG
TIPOKTIKEG TIOU OXETICOVTOI HPE TO XPOVO EQOPHMOYNG, OTWC N EQOPHOYN TWV

MUKNTOKTOVWV (Agrios, 1997).

3.2 TO MONTEAO PLASMO

To poviédo mou ovopdaletar Plasmo (Plasmopara Simulation Model)
TIPOCOUOIWVEL TO BIOAOYIKO KUKAO TOU TIEPOVOCTIOPOU TNG OuTéAOU, Baol{Ouevo oe
METEWPOAOYIKEC  TIOPOUETPOUC,  ETUTPETIOVIOG  £TCL TOV  UTIOAOYIOPO NG
KOTOAANAGTEPNG ETTOXNC VIO KOTOTIOAEUNGON NG 00BEVEING. TO POVTEAO EKTIUAONKE e
0&l0TTOTiO KOTA TN JIAPKEID OPKETWVY ETWV, CUYKPIVOVTAC TA OTIOTEAECHATO PETA OTIO
gQapuoyn TapadocioKwy HEBOdWV dlaxeiplong TNC KAAMEPYEIDG, ME QUTA TIOU
TIPOEKLYIOV OTIO TNV TIPOCOMO0IWON TNG 0TBEVEINC.

To Plasmo vAottoi|bnke petd amd ouvepyaoio PETOED SI0QOPWV IVOTITOUTWVY
¢ PAwpevtiag: Ivotitodto Aypopetewporoyiag Kat MePIBAAOVTIKWY AVOADTEWY
yla tn Fewpyia (IATA), EBviko ZuuBouAiio Epeuvag (CNR), YToupyeio Mewpyiag Kai
Aloxeipiong Edagpwv (DISAT), Maverotuio dAwpevtiag, Kévipo E@appoyng g
Emiotung twv YmoAoyiotwv ot Mewpyia (CeSIA) kat Akadnuia Georgofili.

To HOVIEAO TIPOCOUOIWVEL TOV KUKAO OVATITLUENG TNG aoBévelag Kal n
TIPOGREPANUEVN QULAAIKN ETTIPAVEID. AUTO OTIOTEAE oNUAVTIKO BEua, yiaTi oxetietal

HE TO OIKOVOUIKO €TTTIEDD €QAPHOYNAC MUKNTOKTOVWVY. Ta dedopéva ta oTroia
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OTIAITOUVTOL YIO TN TIPOOOUOIWaT, BEPUOKPATIa, OXETIKN Lypaacia, Ppoxomtwan,
LYPOTNTO TOU PUAAOU, PTIOPOUV VO GUANEXBOUV OTIO PETEWPOAOYIKOUG OTABUOUC pE
XPOVIKO Brpa piog wpag. ME autov Tov TPOTIo, Ol TIANPOQOPIEC TIOU CUAAEYOVTAI
oxetidovtal YE TN TIPAYUOTIKF OVATITUEN TOL TIABOYOVOU KOl ETUTPETIEL TNV OTIOQACN
yla Tn 1o evedelypévn pEB0d0 KATOTIOAEUNGNC.

H apxikf KatdoTaon TOU CUCTHHPATOC XOPOKTNPEIZETal OO TNV NUEPOUNVIa
EKTITUENG TV 0QBOAPWY. AUTO UTIOPE EDKOAX VA YiVEL OVTIANTITO OTOV aypo, OTav TO
50% Twv O0Q@BOAUWV €XOUV EKTITUXOEI Kal HIKPGA @UAAApPIO €XOLV apXioel va
epavidovtal. Eival duvatd, og omoladnTote oTiypr TNG KOAMEPYNTIKAG TIEPIOAOL VO
eloaxBolv 010 GUOTNHPO OTOIXEID TNG QUAAIKAG ETUQPAVEING KOl TNG €VToong NG
aoBEveIng, N oTIoia PHETPATOI OTOV OyPO. TO JOVTEAO TIPOCOUOIWVEL TIG TIO GNUOVTIKEC
QACEIC OTO PBIOAOYIKO KUKAO TOU TIaBoyOvVou Kal TtpoadIopilel T XPOVIKY OTIyun Kal
TNV €vtaaon KABe KUKAOL pOAuvong. Ta amoteAégpata ek@pAalovtal o TT0OC0CTA Kal
OEiXvouV TN QUAAIKN ETUQAVEID N OTIOI0 €ival KAAUPHPEVN ME TO MUKNAAIO TOU

maBoydvou, n otoia KaAEiTtal KnAida exaiov (AaAéQiog, 2001).

3.2.1 Odnyieg yia TNV £QopPoyr ToL JOVTEAOU

Mpiv &eKIVOEL 1 €QAPUOYN TOL TIPOYPAMUOTOG, €ival amapaitntn n
OnuIoLPYIa EVOC APXEIOL PE TO OUVOAO TV JEDOUEVWIV OE OTNAEG VIO KABE TIAPAMETPO
oc popon txt. e pia emmAéov OTAAN UTIOPE va eloaxBei N Ttapatnpoluevn éviaon
¢ a0BEVEING OE €KATOOTIONO TT000CTO. Eival amapaitnto n Tipr autr va eioaxoei
mv 131 wpa ¢ nuépag mou €xel mapbei n mapotpnon. Ot TINEC auTEG Of
XPNOIPOTIoI00VTAl OTIO TO JOVTEAO KOTA T S1adIKOCIa TNE TIPOGOM0IaNG , OAAG gival
XPrOIMEC GTOV UTIOAOYIOHO TWV CTATICTIKWVY JEIKTWV TNG a&loAdynong.

H évtaon ¢ ooBévelag ek@pAdetal oav TT0000TO Kal eK@PALEl TN OXEon
pETalDd TNC TPOORePANUEVNC OTIO TO TIOBOYOVO QUAAIKNG ETIIPAVEIOG KOl TNG
OUVOAIKNG QUAAIKNG eTUQAvEING. O BaBuOC NG TIPOCROANG PTTopEi va PETPNOEi OTTTIKG
OTOV OUTIEAWVO KOl OEIXVEL, TO TTOC0OTO TIPOCRERANUEVNC QUAAIKNG ETUQPAVEIAG OE £V
Ogiypa ToLAGXIoToV 100 UANWV.

To TPWTO TOPABUPO KOTA TNV €KKivnon TOU MOVIEAOUL, TIEPINOPPBAvVEL 2

OIOQOPETIKEC ETTIAOYEC:
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1)Alayeiolon dedolEvwy, ETUTPETIEI GTOV XPNOTN TNV EI0AYWYT) TWV dESOUEVWV

amd TO Apxeio Tou €Xel NON ETOIPACEL KOl ETUTIAEOV VA OPICHO TWV OUVONKWV
€KKIivNONG TOU POVTEAOL, KOBWC ETIONG KOl TOV OPICPO Twv TIOPAPETPWY TIOU
oTaITolVTaN Yio TN TIPOCOMOoIWaoN. Me TNV €lo00ywyr TOU OpXEiov, TO TIPOYPOAUUO
atevBeiag AauBdvel uTTOYN TOL 2 €TUTIAéOV OpPXEIa TTIOU @EEPOULV TO idlo Gvopa. To
TIPWTO QEPEl TNV KOTAANEN ini KOl ava@EPETAl OTIC CUVONKEG EKKIivOoNg Tng
TIPOCOWOIWONC Kal TO dEVTEPO TNV KOTAANEN par Kol QVOQEPETAl OTIC EIOOYOUEVEC
TIAPAPETPOUC.
0)ZUVONKeo eKKivNoNg, TEPIAAPBAVOLY TNV QUANIKN ETUQAVEID avd BAACTO OF cm'\,
TNV €KOTOCTIOIO évioon TNG acBévelag, TNV nUEPOUNVIa ToU TOPATNENONKE N
EKTITLEN TWV 0PBaAPWVY (50% EKTITLENC 0POAAUWY CGTOV aypo).
B)To apyeio TwWV TIOPAUETPWY TIEPIAAUPBAVEL 22 amd aUTEC, OAAG  €lCOywWYn
O0edOUEVWV UTIOPE va YiVEL PHOVO OTIC 4 TIPWTEG, Ol OTIoieC €ival: N TTOPAPETPOC
NG OTIoPIOTIoINONG, N TIAPAMETPOC NG {WTIKOTNTAC TwV OTIoPiwv, N TIOPAUETPOC
NG {WTKOTNTAC NG KNAIdAG €AdiOL KOl N TIAPAPETPOC TNG MEYIOTNG QUAAIKAC
ETUPAVEIOG OVA BAACTO (XOPOKTINPIOTIKO TNG KOAAEPYOUUEVNC TIOIKIAIOG AUTIEAOU.)

2) Meta v €loaywyr OAWV TWV OTIAITOVUEVWY OESOUEVWY, TO TIPOYPAUUO
gival £ToIPo va EEKIVAOEL TNV TIPOCOopoiwan. MPETIEl va Yivel ETIOTPOPN OTO TIPWTO
TIApaBupo TNG EKKIVNONG TOL HOVIEAOL Kal ETUAOYH TNG €VIOANC YTIOAOYIOMOG
(calculate). To véo auto Ttopdbupo TEPINAPPBAVEL 4 EVIOAEC:

a)YTIOAOYIOUO.

B) EVIOAN TWV YPOQIKWVY,

y) EVIOAN ektuTtoNC,

d) EvtoAn yia Tnv e€oywyr] TV OTIOTEAECUATWV.

Mg v TIpWOTN €VIOAN ep@avi{ovtal 0g pIO CEANIdO TO OTIOTEAEOHPOTO  TNG
Tipooopoiwong. EOW TtapEXOVTOL XPNOIPEC TIANPOPOPIEC VIO TO OTIOTEAECHATA TNG
TIPOCOMOIWONG KAl TIC CUYKPIOEIC e TNV Ttapotnpoluevn Tdon NG TPOCPOANC.
EmumAéov vmoloyidovial autdépoto OTOTIOTIKOI  Ogikte g aloTioTiag g
T(POCOH0IWANE. H EUPAVION TWV OTIOTEAECUATWY OUTWVY YiveTal o€ 8 aTAAEC. H tpwn
OVo@EPEl TO GVopO TOU OpXeiov amd To oToio XpnolyoToinenKav dedoPEVA yIa TN
S10d1Kagia TNG TIPOCOPoIWwoNC. ZTn de0TEPN GTAAN @aivovTal Ol PEPEC KATA TIC OTIOIEC
TAPONKav  TTOPATNPACEIC OTOV  aypod yio TNV  €évtaon 1¢ aoBéveiag. Ol
TIOPATNPOUVMEVEC E TIC TIPOCOMOIWUEVEG TIEC @aivovTal OTNV TPITN Kal TNV TETAPTN

OTAAN QVTIOTOIXO. ZTIC LTIOAOITIEG OTAAEG EPPAVICOVTAl Ol UTIOAOYIOUEVOl OTOTIOTIKOI
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OEIKTEC OTIWC TO CQAAUA, TO TIPOYUOTIKO OXETIKO O@OAUA, TO ATIOAUTO GQOAUA, TO
OTIOAUTO OXETIKO OQAAPO. ZTO TEAOG KABE GTAANG EP@OVICETal TENOC, O PECOG OPOC
TOV UTTOAOYIOBEVTWVY TIHWV.

Me TV e@apuoyn OTn GCULVEXEID TNG EVIOANC TWV YPAPIKWY, UTIAPXEL N
ALVATOTNTA TIAWTAPITUOTOC TEGTAPWV SIAPOPETIKWVY PETARANTWV,

0. TTapoTnPEOoUUEVN évtaacn aobEvelag,

B. pocopolwpévn Eviaan aoBévelag,

Y. @UAAIKN ETUQAVEID KAl

d. TIPOCPBEBANUEV QUAAIKY ETUQPAVEIQ.
ATIO TIC TTOPOTIOVW METARANTEG UTToPEl va e€axBel pia ypa@ikr) Tapdotacn n omoia
pTtopei va deiéel EekdBapa KATA OO0 Ol TIAPATNPOVMEVEG TIUEG TAIPIAlOLY HE TIC
TIPOGOMOIWPEVEC,.

H e@apuoyr ev ouvexeia Pe TNV eVIOAN €€aywyng OEDOIEVWVY ETTITPETIEI TNV
EUPAVION TwV OedOPEVWV TIOU XPNOIUOTIONBNKAV yia T TIPOCOUoiwaon o€ €vav
Tivaka. TEAOG Ue TNV EVIOAN eKTOTIWON, UTIOPOUV va EKTUTIWOOLV Ta OTOIXEia Ta
oTtoia gp@aviovTtal 0TO0 CUYKEKPIPEVO TTapadupo (AaAédiog, 2001).

To eyxepidlo Ttouv poviédouv Plasmo  Tapouciddetal  avoAUTIKG  OTO

TIAPAPTNHA.

3.2.2 Apxég Asrtoupyiog Tou poviéAou Plasmo

To poviédo PLASMO (Plasmopara Simulation Model), avtumpoowTevel
BeATiwon piag TponyoLevng €kdoang Tou dnuIovpynenke ota T€An tou 1980. Auth
n €kdoon TPooopoiade TNV OVIOYEVECSN TOU TIEPOVOCTIOPOU ME BACN TIC KAIPIKEC
TIOPAUETPOLG. Ta aroTEAéoUOTA SIAQOPWY TEST OE APTIEAIN £QEIEAV TNV OVAYKN HIOG
TIOOOTIKAC EKTIMNONG TNG MOALVONG, ME OKOTIO VO KATOSEIXOEL N TIPAYUOTIKA €viaon
(uYnAn, péon, XaunAn, KIA.) KABe KOKAOU poAuvvong (Orlandini, 1994). Ze auth N
Baon n mapoloa €KO0GN OAOKANPWVEL TNV AVATITUEN TNE OUTIEAOL KOl TNV €EEAIEN
TN MUKNTOAOYIKNG POALVONG. Mg autd Tov TPOTIO KABE KUKAOG POALVONG UTIOPEL va
TIPOCJIOPIOTEI OTO TIOIOTIKA KOl XPOVIKA OToIxeia (paaon €EENIENG, XPOVOC EVapPENg
Kal AQéng tng poAuvong, dlapkela tng OladIkagiog, KTA.) Kal omd onuUavTKA
TIOOOTIKA OTOIXEIN ;| AVAPEUIYPEVOC I0TOC, EVTOOT TNG MOALVONG, TIEPIOXH LYIWV Kal

aoBevav 10Twv (Orlandini, 1997).
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Ot BIOAOYIKEC QACEIC TIOL TIPOCoopoIalovTal €ival @ av&Non TG QUAAIKNG
ETIPAVEIOG VIO TO QUTO, N CTIOPIOTIOINGN, N ETIRIWON TWV KoVIdiwv, N €i00d0¢ Kal N

ETWOON YIO TO TTaboydvo (Zxnua 3.1).

IXAHa 3.1. ZXNMATIKL POr] TTANPO@OPIWY TOL POVTEAOU YIO TOV TIEPOVOCTIOPO
NG AUTTIEAOU KOl OAOKANPWGN HUE TO HOVTEAO OVATITUENC TNG OUTIEAOU.

Ta wplaia dedopeva Tou xpelddovTal yia elcaywyr givatl Bepuokpaaia agpa
(°C), oxeukn vypaacia (%), Bpoxomtwan (mm) Kal QUAAIKN dlofpoxn (0=6x1, 1=vai).
Mo va oapxioel n tpogoyoiwan Ye TV eU@Aavion Twv KNAidwv gival amapaitnto va
EKTIUNOEL N TepIoxn Tov 1I0TOV Kal 0 BaBudg TTPoaBoArc (AD) 1wV HOAOVOEWY UECW

OULYKEKPIUEVWV TIPWTOKOAMWV Kal e€lowaewv (Goidanich, 1959).
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AD=IT/TT (3.1)

omou:

AD = Babuog tpoaBoinc (%)
IT = poAuopévog 10Td¢ (cm2)

TT = OUVOAIKOC 1I0TOC (Cm2)

EvaA\akTikd, €ival duvatd va €1I0Ayoupe OTABEPEC TIMEC YIa KABE TTOIKIAIO
Kal TIEPIBAAOVTIKEC OUVONKEC, TIOU LTTIOOEIKVOOULV T (QUAAIKI ETIQAVEIN KOTA TNV

EKTITUEN TWV 0QOOAPWY KO TOV I0TO TIOU EPTIAEKETAI OTNV TIPWTOPXIKT) HOAUVON.

DUANIKN ETTIPAVEID. APKETEC TIPOOEYYIOEIC £XOLV YEVIKA TIPOTAOEl yia TNV
T(POOOUOIWaN OUTAC NG BepeAiwdou dladIKaciag OVATITUENG NG KAAAIEPYEIOC.
MEePIKEC OO AUTEC XPNOIUOTIOIN0V HOPPOAOYIKEG OXECEIC aVAUESO OTNV ETUPAVEIX
TWV PETAYEVEDTEPWV PUAAWV, AANEC EPOPHOLOLY EKOETIKEC CUVOPTNOEIC PACIOUEVEC
OTNV ETQEAVEID KOl TOV 0OpPIBUO Twv QUAM®V. 210 HOoViEAO PLASMO é€xel
XPNOIMOTIOINBEL I AOYIOTIK KOUTIOAN, TIPOCOMOIALOVTOC T QUAAIKN ETIIQAVEID OVA
BAaOTO (oupTtEpINOPPBOVOUEVWY KUPIWV Kal TIAAYIwV BAactwv). H  cuvdptnon
LTToAOYIdEl TNV Wplaia avENon T EUANIKAG ETUPAVEIONG XPNOIMOTIOIWVTAC TIG TIMEG
G OepuoKpOciag Kal EEKIVOVTAC OTO  HIO OPXIKN TIMA KOl IO PEYIOTN
ETIITUYXOVOUEVN ETIPAVEIN KATA TO TEAOC NG PAACTIKNG TEPIOdoL. H Ty g
QUANKAG €TUQAVEING aVE @UTO 1} OVA EKTAPIO MTIOPEl EDKOAO VO UTIOAOYIOTEI
AapBdvovtag umoyn T0 cLATNUA JIOPOPPWAONG Kal KAASELUATOG (apIBUoi avOIKwY

0QOOAUWV avA QUTO), KaBWC Kal TN dIdtagn @UTELONG (APIBUOC PLTWV VA EKTAPIO).

At = At+ At* (1-AAmax) * B * a(T) (3.2)

omou:

At= QUAAIKN] eTTIPAvVEID avd BAaoTO (cm2)

a(T) = pubpog NG wplaiag TPooaLENoNC NG QEUANIKNG ETUIQAVEING avd
BAaoTo (cm2)

Amax = péylotn @UAAIKNA eTt@aveEla ava BAGoTo (cm2)

B = otaBepd (cm'2)

T = Beppokpaaia (°C)
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H mapdpetpog Amax UTIOPEL VO SIOTIIOTWOE! PETPWVTOG TN HPEYIOTN QUAAIKA
ETTIPAVEIN VA BAACTO yIO KABE TIOIKIAIQL.

H T tng¢ @UANIKAG €TIIPAVEING XPNOIMOTIOIEITaI amd TO POVTEAO yia va
UTIOAOYIOTEI 0 10TOC TIOU EPTIAEKETON OTNV TIPWTOPXIKA WOAuvon pe Baon tnv
€KTiunon otov aypd tou Pobuol TPOCPOANC. TN JIAPKEIN NG KAAMEPYNTIKNG
TIEPIODOV, N QUAAIKN ETTIPAVEID avd PAOCTO pTtopel va An@Besi vmoyn yia va
avofaBuioel T0 Babuo TPooBoAnC Ye Bdon TO VEO 1I0TO TOU AVATITOGCETON PETA TIG
MOAUVOEIC. ETUTTAéOV N €KTIUNGN NG QUAAIKNG ETUQAVEIAC OTIOTEAEI £va ONUOVTIKO
BAMO yIO TNV TIPOCOMOIWAN TwV ETIOPACEWY TNG 0CBEVEING OTNV TIAPAYWYN. ZTNV
TIPOYUOTIKOTNTA TA JOVTEAD TIOPAYWYNG YEVIKA atnpilovtal atn cOAANYN TOU QWTOC
Kal oTnV IKavotnta xprnong tng aktivoBoAiag (Rossing et al., 1992). H tun g
aoBevng TEPIOXNC WTIOPED va XPNOIPOTIoINBEl yia va PEIWBEl T0 TTOC00TO TNG
oUAANYNC TN NAIOKAC aKTIVOBOAIOG, £TO1 WOTE VA PEIWOEI N cuaowpevan Plopalag

Kal n TeAIKN apaywyn (Rosa, 1997).

2TopIoTIoiNoN. 210 TEAOG TNG EMWOCNG, TO OTIOPIAYYEId EAELOEPLVOULY
{wooTmdpia. H évtaon autrg tng diadikaaiag gival ouvdptnon NG Bepuokpaaciag Kai
MG OXETIKNG uypaciag. ATIaITEITal €va €AAXIOTO ETTA WPWV LYNANG OXETIKNG
vypaaoiag (RH>90%). O cuvduoopog avdusoa otnv kKabopiouévn éviaon Kal Ta
OTIOTEAEOUOTA TOU HOVTEAOU VIO TN QUAAIK ETUQAVEID XPNOIUOTIOIEITOL YIa VO
UTTOAOYIOTE( 0 €V dLVAMEI O0BEVAC I0TOC TIOU EUTIAEKETOI O€ KABE KUKAO LOAUVONC,.

‘Otav ETIKPATACOUV OUYKEKPIPMEVEC OUVONKEC (7 wpPeC PE OXETIKN Lypaaia
uPnAdTepn 0L 90%) Ta KOvidla Byaivouv OTOV IGTO TOU QUANOU TIOU TN OTIyuN {2
poAUveTal (KatadelkvOeTal amd 1o St2) Kai n diadikagio amoplomoinang e&eAicaetal.
Me tnv uTteBean OTI 01 SIOSOXIKEC KAILOTIKEG OUVONKEC UTIOPOLY VO Eival EVVOIKEC
yla TNV OovAamtuén tou PIOACYIKOU KUKAOU TOU MUKNTO, WTIOPED VO aTioKtnOsi pia
péyiotn  VEA  POAUCHEVN  TIEPIOXN I0TOU Po. H TP TNG  LTIOAOYileTal
TIOAaTAACIG{ovTag TNV OpxIKN TP St2 pe €éva TOoOoTIKO Tapdyovia F0 (1ou
KoBopiletal ye agloAoynaon).

Av 0l KOIPIKEC GUVBNKEC KOTG TNV OTIoploTIoinon dev €ival 10AVIKEG, Ba
UTTAPXEl PEiwan TOU VEOU POALCUEVOL 10TOU Po clu@wva pe v e€iowan io mou

vTToAOYieTal Katd v TePindo oToplomoinong (ti, t2).
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Po=St2*Fo*fo(ti.tz)(T,RH)  (3.3)

OToUL:

Po = miBavn eTIQAvEId HOAUCPEVOL 10TOU KOTA TN oTtoploTtoinan (cm™)
Stz = apXIKN ETUQAVEIO JOAUTUEVOUL IGTOU (Cm2)

Fo = TIAPAMETPOC

[0 = ouvaptnaon amoploToinang

T = Beppokpaaia (°C)

RH = oxetkn vypaaoia (%)

(ti,t2) = mepiodog oToploTIoinaNg

H ocuvdpmon fo dnAwvel €vav TEPIOPIOTIKO TIAPAYOVTIA OTNV €VIaon TNG
oTIoploTioinoNnNg Tou KaBopiletal amd TIC OLVONRKEC OEPUOKPOTIOG KOl OXETIKNG

vypaoioag (Lalancette et al., 1988b).

EmBiwon omopiwv. A@oL Ta OTopia dIACKOPTIIOTOUV OTO  TIEPIRAAAOV,
apxicel pa diadikaaoio BavAtwaong. 1o TEAOC TNE TIEPIOS0V OUTAC TA ATIEAEUBEPOUEV
Kovidla mebaivouv Kal 0 KUKAOG poAuvang e€avtieital. H didpkaa tng emiBiwong
TWV OTIOPIWV MTIOPEL VO LTTOAOYIOTEI CUPPWVA PE TIC CLVONKEC BEPUOKPOTIOg Kal
OXETKNAG Lypaciag. H Tipn autr ekePAletan oav Evag JEIKTNG IOV AVTITIPOCWTIEVEL TN
peiwon Ttou ev duvapel TIPOSPEPANUEVOL I0TOU QVAAOYd HE TNV UTIOAOITIOMEVN
{wtKoéTNTA.

To poviéAo apxidel TNV TPOCOUoIwaN NG ATIWALING NG {WTIKOTNTOC TWV
oTiopiwv pe Bdon TIC TINEC TNG BEPUOKPOTIag KAl TNG OXETIKAC LYPOTIag pPéow NG
ouvaptnong fi (Bleaser and Weltzin, 1978).

Fl véa emipdavela tpoofeBAnuévou 10TOL Po Tou TIPOPAETIETAL OTO TEAOC TN

OTIOPIOTIOINCNG PEIVETAI KATA £va TIOCOTIKO Ttapdyovta Fi (Ttou kabopiletal amo tnv

a&loAoynan).
Pi=Po* Fj * F > 0) (T, RH) (3.4)

OTIOU:

Po = TuBavr] €MIPAVEIO JOAUCGHEVOUL I0TOV OTN GTIopIoTIoinan (cm2)
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Pi - tuBavr) em@dveld PoALOUEVOL 10TOU KaTd TN dldpKeId NG €MIBiwong Twv
Kovidiwv (cm2)

Fi = mapapetpog

fi = ouvdptnon ¢ emPiwong Twv Kovidiwv

T = Bepuokpaaia (°C)

RH = oxetkr vypacia (%)

(t2,ts) = mepiodog emIBiwaong Twv Kovidiwv.

Eicodoc tou maboydvou. Mapouaia eAelBepov BOATOC T {WVTOVA OTIOPIN
€l0XWPOLV PECT OTIO TO OTOPATO KOl ATIOIKI{OUV 10TOUC Tou &eviaTh (@dan €100d0u).
H Bepuokpacio kat n dofpoxrn tou @UANOL Eival Ol KOPIEC METARANTEC TOU
XPNOIUOTIOIOLVTaIl YIO VO UTIOAOYIOTEL N €vtacon Tng dladikaaiag. ATtaiteital éva
EAAXIOTO QUAAIKNC OlaBpPOoXNC OLO wpwv. H amoktnBeioa iU XPNOoIUOTIOIETAN IO VO
UTTOAOYIOTEI TO aANBIVO TT0GO TOU TIPOCRERANUEVOL IGTOU.

‘Otav ETIKPOTAOOUY Ol GUVBNKEG €1I0000V TOL TIABOYOVOL 1 TIEPIOPIOTIKN
eMidpaan tN¢ Bepuokpaaciag Kar TS QUAAIKNG dlaBpoxng Tipocouoldlovial JEow NG
ouvdptong f2 mou utoAoyiletal KOt TN SIAPKEI TNE TIEPIOdOV €160d0L (ts,to

(Lalancette et al., 1988a).

P2=PI*f2<t3.t4)(T,LW) (3.5)

omou:

Pi = tubavn em@avela POALCGHEVOL 10TOU KOTA TN OIAPKEID TNG emmIfiwong Twv
KovIdiwv (cm2)

P2 = €TIQAVEIO JOAVGHEVOU IGTOU (Cm2)

f2 = ouvdaptnon g €l06d0L

T = Bepuokpaaia (°C)

LW = mepiodog QUANIKAC dlappoxng (wpec)

(t3, /0 = epiodog €106d0L

Emnaon. Kata mn didpkela ¢ d1adIKaaiag T0 JUKAAIO EEATIAWVETOI OTOUG

I0TOUC TOU &eviaTr). Otav QTAVEl TNV UTIOOTOUOTIKA) KOIAOTNTO Ep@avidovtal ta
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omopldyyela. H wplaia avénon autng g @eAong UToPEi va UTIOAOYICTED amd 1O
HOVTEAO BAon TNC BepUOKPOTiag Kal TNG OXETIKAC LYPATIOC.

H teAIKA) Ty Tou POALGPEVOL 1I0TOU Ba TIPOKOAEDEL pla TTpocalénon g
TEPIOXNG Twv PAaBwv (TUTIIKEG KNAIDEC €Aaiou ot QUAAQ) POVO PETA aTO HIa
TiePindo emwaaong n dIAPKEID TNG OTIoIaC €ival ouvaptnon NG Bepuokpaaiag Kal g

OXETIKNG vypaaiag (Rosa et al., 1995).

Xl = Xt+ Dt (3.6)

Dt=Dt(T)*Dt(RH)*m  (3.7)

omou:

Xt= 11000010 TIPOOAOL TNE PACNG eNMwaong (%)

Dt= wplaia pocadénaon tng mpooddou atn @daacn enwaaong (%)
T = Beppokpaaia (°C)

RH = oxetikn vypaaia (%)

M = puBuog eEENIENC TNC emwoaonc (%)

Kd&Be otiyuny pmopei va mpocouolwbei o Babudg ¢ dladikaaiag emwaong
KOBe poAuvong Tou apxidel petd mn digioduan. ETumAéov n TP TNE ETIPAVEINC TOL
EUTIAEKOUEVOL 10TOD €ival dlaBEoIun KOBWE Kal N €TmEAVEId TOU ULYI0UG KOl

OUVOAIKOU 10TOU (Rosa, 1997).

MpooBeBAnuévog 10T6G¢. H apxIki TN TNG TIPOoBeRANUEVNC TIEPIOXNAG
QVTITIPOCWTIEVEL MIO EICOYWYH OTO MOVTEAO. Apxi{ovtag amd auth TtV TIPr, 1O
MOVTEAO LTTOAOYICEI TOV I0TO TIOU EUTIAEKETOI O KABE KUKAO POAUVONG. AUTO TO TI0G0
OTTIOKTATOI PE BACN TOV €V QUVAMEL O0BEVH I0TO SIAPOPPWHEVO OTIO TNV EVTAC NG
@AoNg ™G MOAUVONG. ZT0 TEAOG KABE KOKAOU, N TIPOKUTITOUC ETUPAVEIN TIPOCTIOETAI
OTNV TIPONYOUMEVN TIUR TOU POAUCHEVOU 10TOU YIO VO ATIOKOWEL TNV ETUPAVEIQ TIOU
KOAUTITETAI ATIO TNV TUTTIKA) CUUTITWHATOAOYIO Twv KNAIdwV gAaiouv.

Ol KUpIEC METAPANTEC TOL MOVIEAOU Eival Ol KUPIEC HETEWPOAOYIKEC
TIOPAUETPOI, TIOL aTtaitolvTal avd wpa : Bepuokpaacia (°C), oxetkn vypacia (%),
QUAAIKA dlappoxn (0=0x1, 1=vai). Xpeidlovtal £TioNEC BPOXOUETPIKA aTOIXEID (Mm)
Y0 VO OAOKANPWOEI N TIpA NG QUAAIKNG dloBpoxng. To wplaio ddoTnua  (TOAD

ONUOVTIKO yIlO TOV UTIOAOYIOUO NG ETIONUIOAOYIKNG dladikaciag) Oev OTIOTEAE

38



1Ol0itepo  TIPOPANUA, S10TI 01 €W ONUEPA QUTOMOTOl HETEWPOAOYIKOI oTOBpOI
UTTOPOUV VO KAVOUV aUTA TO OTOoIXEID EUKOAX dlaBEaipa (Benincasa et al., 1991).

H apxiki @don tou OUoTAPATOC TIEPIYPA@ETAl aTd OV0 METABANTEC : N
QUAAIKNA €TU@AVEID KOl TNV évtacon TN aaBévelag (avoloyia avdueoa oTnv Teploxn
ME KNAIOEC KOl TN OUVOAIKI QUAAIKN ETUQAVEID). AUTEC Ol TIMEG TIPETIEI VO JETPWVTOI
0T0 XWPAP! aKOAOLOBWVTAC CUYKEKPIUEVO TIPWTOKOAAO YIO va SIEUKOAUVBOUV ol
METPAOEIC KOl VO PEIWOEL N LTTOKEIMEVIKOTNTA TOUC. H OpXIKA KOTAOTACN UTIOPEi va
eloax0ei 010 poviéAo KABE oTiyur] TG PAACTIKAG TEPIOSoL. Opwg cuviotatal n
METPNON OUTWV TWV TIHWV OTNV apxn ¢ TEPIGdOL aLEnaong o€ avtioTolXia Ye tnv
EUPAVION TWV TIPWOTWV KNAidwv. MeTayevéotepog KaBopIoPOC uTIopel  va
XPNOIPOTIoINBEi yia va dlopOWOOLHE TO HOVTEAD GUP@WVO HE TIC OANBIVEC TUVBNKEC
TOU TtaBocLOTAPATOG. Mial AGAAN €TUAOYN YIO TNV 0PXT] TOU POVTEAOL TIAPEXETAl PETW
OoTOBEPWV, KABOPIOUEVWV TIEIPAUATIKA KOl EVOANACOPEVWV BACN NG @OIVOAOYiIag
NG KOAMEPYEINC, TOL APXIKOU HOAUCUOTOC, KTA.

O1 e€aywpeveg PETAPRANTEC OVTITIPOCWTIELOVTOL OTIO TIC TIMEC TN QUAANIKAC
ETUQPAVEING ava BAACTO Kal TNV ETUQAVEIN TWV IGTWV TIOV KAAUTITOVTAI PE KNAideC. H
XPNon Twv TIANPOQOPIWV TIOL 0QOPOUV TOV OPIBUO TWV 0PBOAUWY VA QUTO Kal N
OIATaEN TWV QUTWV ETUTPETIEL TNV OVAQOPA TWV TIHWV OUTWV WG TIPO¢ OA0 TOV
auTIEAQVO. AUTA TA €EAYWHEVO OAOKANPWVOVTOI PE TNV wploio TAon OAWV Twv
TIPOCOUOIA{OPEVWY QACEWV POAUVONG (€ioodog, emiBiwan, KTA.). To alvoAo autwv
TWV 0£BOPEVWV SIVOLV HIO TIANPN TIEPIYPOPH TWV CLVONKWV TOL TTOBOCULCTHUOTOC KOl
ETUTPETIOVV OTOUC XPHOTEC VA KABOdNYooLv T0 cUGTNHA Y10 TOUG OKOTIOUE TOUC,.

>TIC €EI0WOEIC TOU POVTEAOU GUUTIEPIAOMPBAVOVTOI CUYKEKPIUEVEC TIOPAUETPOL
ylo va dlodop@waoouy T duvaulkr g dladikaaiog mpooopoiwong. To Fi evepyei
oV emPiwon Twv oTopiwv, T0 F2 omv éviaon ¢ @Aong E€00d0V Kal
OTIOPIOTIOINGNG, TO M TNV TOXVTNTA EMWOONG. ZTO MOVTEAO TNE PUAAIKNAC ETUQPAVEIDC,
10 b XpnaowoToleital yia va d10pBwasl TNV emidpacn NG Beppokpaciag otnv adénaon
NG QLAAIKNG eTUEAVEING. H Tipr Toug €xel KaBoploTel péow dladikaaiag d1opbwanc.
‘Exouv Paociotei oty elaxiotomoinon ¢ dlo@opd¢ avApeca ota  aAnBivd
OULA\eypéva  Oedopéva oe OXEDID XWPIC METOXEIPIOEIC KOl TO TIPOCOUOIWUEVT
oedopéva. H Tpomomoinon ouTV TwvV TIAPOUETPWY ETUTPETIEL OTO XPNROTN vda
TIPOGOPHWACEl TNV TIPOCOMO0IWAN OE IDINITEPEC ETUONMIOAOYIKEC KOTOOTACEIC, TIOU
TEAIKA YEVVWVTOI Of OIOQOPETIKA TIEPIBAANOVTA TO OTIOI0 OVOAUOVTOI KOTA TN

SldpKela TNE agloAoynong Kai d10pBwang tou povtédou (Orlandini, 1997).
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KE®PAANAIO 4 : E®PAPMOIH TOY MONTEAQY,
AMNOTEANAEZMATA KAI EMNIZHMANZEIZ

To POVTENO €QOPUOCTNKE Yia TIG TTEPIoXEC TN N,AyxidAou Kal tou Tupvdpou.
Mo ™ N.AyxioAo e@apuooTnke yia ta €tn 2000 kai 2001 kai yia Tov Tupvafo yia 1o
€10¢ 2001. H e@appoyr £yIVE Yyl TO XPOVIKO dlaoTtnua amo 1n ATpidiov €wg 31
AuyoUoTou. Ta HPETEWPOAOYIKA OTOIXEIO TIOU XPEIACTNKAV YIO TNV EQOPHOYN TOU
povtédov PLASMO mtdpBnkav amd PETEWPOAOYIKOUC OTABUOUC O€ QUTEC TIC TIEPIOXEC.
O1 petprioelg mou d06nkav amd 1o Ivotitovtou lMpootaciag dutwv BoAou

(EO©.ILAT.E.) y1a TNV €MaARBELAN TWV TIPOYVWOEWV Eival o€ KNAIDEC avd aTPEUO.

41 E®APMOIH TOY MONTEAOY ZTHN N.AI'XIAAOTIATO
ETOZ 2000.

APXIKG TO HOVTEAO EQAPHOCTNKE yia TNV TIEPIOXT] TNG N. AyXIGAOUL YO TO £10G
2000. Z10 POVTENO EI0NXOEI WC NUEPOUNVIT EKTTTLENC TWV 0PBAAUWY N 20n ATtpIAiou
KOl w¢ apxikn évtaon tng acBbéveiag 0.03% tnv 120n lovAiavr) nuépa. MeTd tnv
gloaywyr Twv IV TIHWV NG Bepuokpaciag, OXETIKAG vypaaiag, 0Youg
Bpoxomtwong Kal vypaciag @OAAOU TIOU OTIAITOUVTAl OTIO TO HOVIEAO ApXIOE N
T(POCOWO0IWaN TN aoBEVEINC.

TO POVTEAO TIPOCOMOIWVEL TOV KUKAO TN¢ 00BEvelag Kal KABE KOKAO pHOAuvaong
0€ OXEON HPE TN QULAAIKN ETIIPAVEID VA BAOCTO TIOL LTTOAOYIZEL OTIO IO APXIKH TIKN,
apxidovtag amé TNV nueEPoUnVia €KTLENG TWV OPBOAUWVY TIOU TOU OWGCOUE COV
€l0OYOPEVO OeO0UEVO. TO POVTEAOD £TCI YIO KABE KUKAO POAUVGNG LUTTOAOYIZEL apXIKA
TIC  {wvtavéq KnAIdeg eAaiou. XTI  OUVEXEID ULTIOAGYI{O TNV nuepopnvia
OTIOPIOTIOINONG KOBWC KOl TOV QVOUEPIYUEVO 10TO Ot dladikaaoia outr, Omwg

@aivetal oto oxnua 4.1.
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Zxnua 4.1. NMpooopolwpévn €viaan TNG oToplottoinong yia tn N.AyxiaAo
10 2000.

MEeTA amé TOV UTIOAOYIOMO NG OTOOIOKNG Meiwong NG {WTKOTNTAC Twv
oTIopiwv pag divel pia Ty yio ta {wvtavd omopla mou Ba BAacticouv Kail Ba
HOADVOUV KaIvoUPYIo 10TO. AKOAOUBWC UTIOAOYIlEl TNV nuepoUnvia 10030V TOU
TaBoyovou Kal v éviaaon ¢ dladikaaciag Kabwe Kal TNV €viacn tng JoOAuvang Tou
KABe KUKAOU.

To povtédo TpoéPAePe povo d00 KUKAOLG HOALVONC YiOo TNV TIEPIOdO TOU
EQUAPUOCTNKE, N NUEPOUNVIa apxng Kol TEAOLC TWV OTIoIWV KOBWE Kal n évtaon Tou

KABe KOKAOUL POALVONG @aivovTal aTov Ttivaka 4.1.

Mivakag 4.1. KOKAol poAuvancg, 10VAIOVH NUEPO EVapPENG Kal Anéng, Kabwg Kal
EVTaOn ETT TOIG EKATO TNC POALVONG KABE KUKAOUL yia TN N,Ayxiaio to 2000.

'Evtacn poéAuvaong

KOKAOC poAuvang Huépa évapéng Huépa Anéng
(%)
| 123 136 0,017
2 124 137 0,007

MEeTa amod TNV TEPIodo TNG EMWACNC, TO PMOVTEAO LTTOAOYILEl TNV NUEPOUNVIa
M¢ EUPAVIONCG TWV KNAIdWV €ACIOL KOl TNV ETIQAVEIN TTIOU KOADTITOUV Ol VEEC OUTEQ

KNAIdEC, OTWC QaiveTal 0To oxua 4.2.
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IxAua 4.2. MNPocopoIwPEVEG VEEC KNAIDEG eAaiou yia T N.AyxiaAo 1o 2000.

Ol véeg auTEC KNAIdEC TIpoaTiBevtal 0To cUVOAO TOL TIPOCOREBANUEVOL 1IGTOV
yla va pog 6woouv Mia Kalvoupyla TIPK NG TIPOCGOMOIWUEVNG TIPOGRERANUEVNG
QULAAIKNG TUPAVEING ava BAOOTO. META TNV EUPAVION TWV VEWV KNAIdWV EEKIVAEL N
Ol0dIKOGIO VEKPWONE TwV KNAIdWVY OTO TEAOC TNE OTI0IOG TO POVTEAO LTIOAOYICEl TNV
EVATIOPEIVOLOO PUAAIKN ETTIIPAVEID ava PAAOTO pE {WVTAVEC KNAIdEG, n omoia Ba
AABel pépog OTN OTIOPIOTIOINGT Kal TNV évapén TOU €TTOPEVOU KOKAOU HOALVGNG. ZTO
oXNua 4.3 @AIVETal N QUAAIKN] ETIQAVEID avd BAACTO TIOU KAAUTITETAI OTIO {WVTAVEC

KNAIdEG eAaiov.

IxAua 4.3. DUAAIKN eTU@AvVEID avd BAACTO KOAUUMPEVN amo {WVTAVEC KNAIBEQ

eAaiov yia ™ N.AyxioAo to 2000.
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KaB’6An tn didpKela TNG TPOCOP0IWaNG TO POVIEAO UTIOAOYIEl TNV €Tt TIC
EKATO €évtaon Tng¢ 0oBéveld w¢ TO TOCO0COTO TNG TIPOOREBANUEVNC (QUAAIKNC
ETUQPAVEIAG avA BAACTO TIPOG TN GUVOAIKA PUAAIKY ETIIPAVEID ava BAACTO. H ypa@ikn

ToPACTOCN TNG €vTtaong NG acBevelag divetal oTo axnua 4.4.

ZxNua 4.4. Tpocouolwpévn ETTE TOIC €KOTO €viaon Tng 0oBEvelag yia TN

N,AyxioAo to 2000.

Z0U@WVa JE TNV TIPOCOoUoiwaon N évtaon TN acBévelag Atav ToAD pikpr. To
VYEYOVOC OTI UTIOAOYIOTNKOV HOVO 000 KUKAOI POAuvVONG pag odnyei eOKOAA OTO
CUUTIEPOCHO OTI eV Eixape eTdnuia otnv Teploxn ¢ N. AyxidAouv yia to €to¢ 2000.
To 1000 TNG TPOCREBANUEVNC PUAAIKNC ETTIPAVEINC CUPPWVA PE TNV TIPOCOMO0IWaN
NTav ToAD XounAS, evw TO0O0 N éviacon Tng aoBEvelag 660 Kal Ol {WVTAVEC KNAIDEC
@Bivouv peTd TNV 137n 10VAIOVE NUEPO KOl €ival QUGIKO a@OU OEV UTIAPXOUV VEEC
MOADVCEIC YO va TIC avavewoouv. H @Bivouoa auTtr] Ttopeia g acBevelag YTopEi va
gival TIPAYUOTIKI] KAl VO O@EIAETAl O€ ETIKPATNGN OUCHUEVWV CLVONKWVY yia TNV
€EENIEN NG aoBEvelag, OTIWC HAKPA TIEPIOdOC ENPACIag TTOU UTTOONAWVETAL KOl OTIO TA
oToIXEia TNC BPOXOTITWANG TIOU EICAYAUE GTO PMOVTEAO €ite amd AABOC Twv OTOIXEIWV
AOYW KOKNG AEIToupyiag twv opydvwy PETPNONG N TIPOPANPATOC T PETAd0oN Kl
KOTaypo@n Twv OToIxXEiwv. MAvVIwg omd JopPTUPIEC TWV ETIICTNUOVWY ToL IvoTIToUTOoU
Mpootaociag dutwv Borov (EG.I.AT.E.) yia 1o 2000 otnv mepioxr tng N. AyxidAou n

TIPOCBOAN TOU TIEPOVOCTIOPOUL TNG AUTIEAOU KUUAVONKE og TIOAD XOUNAG eTimeda Kal
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TIOPOAO TIOU OEV €XOUME METPROEIC YIO TN XPOVIA auTh Ba urtopoloapE va TIOUPE OTI

TO MOVTEAO €KOVE QEIOTTIOTN TIPOPAEWN WG TIPOC TNV EVIAACN NG aoBEvelag.

4.2 EPAPMOI'H TOY MONTEAOY 2TH N.AIXIAANOTIATO
ETOZX 2001

H de0tepn e@appoyn] Tou PHOVTEAOU EyIVe yia TNV Tieploxr TN N. AyxidAou yia
T0 €10¢ 2001. 3T0 POVTEAO €10NXBEl WG NUEPOPNVIa EKTTTLENG TWV 0@BOAUWY N 20N
ATIpIAiov Kol WG apxIkr éviaon g aagBéveiag 0.02% tnv 1200 lovAlavn nuépa. Meta
NV €looywyn TwWV wplainv TPV NG BepuoKpaciag, OXETIKAG uvypaaiag, 0Youq
BPoXOTTWONG KOl vypaciag @UAAOL TIOU ATTAITOUVTIAlI ATd TO HOVTEAO APXIOE I
TIPOCOOoIWaN TN 00BEVEINC.

TO UOVTEAO LTIOAOYIOE TIGC NUEPOMNVIEC OTIOPIOTIOINCNC KABWE KAl TNV €VToon

NC O100IKAGIOG T ATIOTEAECUATA TOU OTIOIOU PaivovTal aTo oxfua 4.5.

2MNOPIOINOIHZH

IxNua 2.1. Tpocouolwpévn évtaaon tng oroplomnoinong yia tn N.AyxioAo 1o
2001.

Eival @avepd oTI €iXOPE MO OPKETA OPOACTHPIA TIAPOYWYr MOAUCUATWY TO

pva Maio kal oTi¢ apxé¢ louviou, evw PETA om0 pia  OIOKOTI  €XOUUE

ETIOVAOPACTNPIOTIOINGN TOL TTBOYOVOU KAl TIOPAywYr| GTIOPiwY OTIC apxEC lovAiou.
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To povtéAro TIPoEPRAEWwE 13 KUKAOULC JOALVONC N NUEPOUNVIO apXNg Kal
TEAOULC TWV OTIOIWV KABWCG Kal N €VTaan Tou KABe KUKAOL HPOALVONG @aivovTal oTov
Ttivaka 4.2.

Mapatnpolpe OTI TIAPG TOV APKETA PEYOAO apIBUO JoADVOEwY amtd MAlo €wg
apxéc louviou n évtaon g KABE PHOAULVONG XWPIOTA €ival TIOAD WIKPH, TIPAYUA TIOU
o@eiAeTal TIIBAVOTATO OTN MIKPN TTIOCOTNTA TWV POAUCUATWY KOTA TO [rjva ATIPIAIO.
IMvetal maviwg @avepod TOC0 Ao To0 aXAua 4.5, 600 Kal amd 10 oXAua 4.6 Tou deixvel
TNV NUEPOMNVIO Kal TNV €vTaon TNE EUPAVIONG TWV VEWV KNAIdWVY EAQIOL OTI 0 Prvag
Maiog kat loviog gival ol TTIIo ETTIKIVOUVOL PAVEC YIa TNV EKONAWGN NG eTdNUiag Kol
OTI OUTA AVOCTEAAEL TNV AVATITLUEN TNG TOV I0VAIO AOYW TwWV LYNAWVYV BEPUOKPATIWV

(Zaxog 1959).

Mivakag 4.2. KOKAoL pyoAuvang, 1oUAIOVE NUEPA Evapéng Kol ANENG, Kabwg Kal
£VTOON ETTI TOIC EKATO TNC POALVAONG KABE KUKAOUL yia TN N,AyxioAo 1o 2001.

‘Evtaon poAuvang

KUOKAOC poAuvang Huépa evapéng Huépa Anéng
(%)
| 126 137 0,007
2 127 138 0,008
3 130 141 0,006
4 134 143 0,002
5 137 146 0,002
6 138 147 0,004
7 139 148 0,009
8 143 153 0,005
9 147 159 0,008
10 148 160 0,003
11 154 166 0,006
12 193 207 0,002
13 225 235 0,0006
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EM®ANIZH NEQN KHAIAQN EAAIOY

IXNUa 4.6. NMPOCOUOIWMPEVEC VEEC KNAIDEG eAaiov yia Tn N.AyxioAo 1o 2001.

Ao 10 lvotitouto Mpootaciag dutwv BoAov (EG.ILAT.E.) €yivav 10 £10¢
2001 otnv mepioxn g N.AyXIGAOL PETPACEIC TNG aoBévelng. ZTOV TIVOKO TIOU
OaKoAoULBEei TTapouaiddovtal Ol PETPNOEIC TwV KNAIdwY avd oTpEUUa KaBwWE Kal ol

NUEPOMNVIEC TTOL EyIvav.

Mivakag 4.3. lovAlavr nuéEpa PETPNONG KOl aplOUOC KNAidwv 10U
HETPNONKav avd otpéuua otn N.AyxioAo 1o 2001.

louAlavn nuépa MeTpnUEVEG KNAIBEC avd OTPEPUA
149 153
157 168
167 285
179 192
192 186

Oewpwvtag ot €xoupe 350 @LUTA avd CTPEPUO KOl OTI KABe QuTO €xel 8
KUpIoug BAaOTOUC, KABWC €TTIONC OTI KOTA PEGO OPO N ETIPAVEID KABE KNAIdaC eival
3.65 cm , peTOaTPEYOPE TIC KNAIDEC avA OTPEUPO O €M QUAAIKAG ETIIPAVEIOG
KOAUMMEVNG PE KNAIDEC avd BAOCTO. TN CUVEXEID TIAOTAPALE TIC METPNUEVEC KNAIDEQ
Me TIC {WVTAVEC TIPOOOUOIWHEVEC KNAIBEC Yyio va KAvouue oUykpion. Ta

aTtoTEAECaTO TTopouciddovial oTo oxAua 4.7.
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MapatnPoUUE ON TO HPOVTEAO TIETUXE MIO TIOAD KOAN TIPOCOMOIWGN TOCO0
TTIOGOTIKA 000 Kal XPOVIKA TNG aoBévelac. AnAadn TO LHOVTEAO EKOVE HIO OPKETA KOAR
TIPORAeYn 1600 yia Tov apIBUd Twv KNAIdWV 000 Kal yia To XPOVo €UQPAVICTC TOUC.
Mia TETola TIPOYVWON €ival TIOAD XProiun yia Toug aypoteg oav odnyoc yia Tnv
EQAPUOYN TWV KATAAANAWY HETPWV KATATIOAEUNONG TN OWOTH XPOVIKI OTIYMN Yio
TNV TIOPEUTIOdION TNC €EEAIENG TNG aaBevelag. H amoépaon Opwg yia TNV €QApUOY
TOU MOVTEAOU WG PECO TIPOYVWONC Ba TIPETIEI VO OKOAOLBNON HIO GEIPA EQAPHUOYWV
TOU POVTEAOU O€ OIGQOPEC GUVONKEG KAl yIO POKPO XPOVIKO JIACTNUO £T01 WOTE VA

010pBwOei Kal va agloAoynOei.

ZxNuUa 4.7. DUAAIKN eTUEAVEID ava BAOCTO KOAUPUEVN OTIO TIPOCOUOIWMEVEG

{WVTaVEG KNAIDEC eAaiou Kal eTTIQAVEIO PETPNPEVLVY Yia TN N.AyxioAo 1o 2001.
‘Ocoov agopd TNV éviaon Tng acBévelag, autr KUPAVONKE o€ TIOAD XOUnA&

ETiTTeda IOV OV JIKAIOAOYEL ETTEUPRACT YO TNV KATATIOAEUNOT NG, OTWC @AIVETaL

Kal aTo oxfua 4.8.
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MPOZOMOIQMENH ENTAZH THZ AZOENEIAZ

IxNua 4.8. TpocopolwpEVN €T TOIC EKATO €vTOon TNG OOBEVEINg yia TN

N.AyxioAo to 2001.

To TBavOTEPO €ival TO HIKPO TI0GO TOU APXIKOU POAUCHATOC KATA TO uRva
ATIPIAIO TO OTI0I0 dgV KATAPEPE VA AUVENOEI IKAVOTIOINTIKA YIO VO TIPOKOAETEL IOXLPN
TIPOCBOAR TNG AUTTEAOU, TIOPOAO TIOU @AiIVETAl OTI LTIAPXOV OAEC Ol ATIOPAINTEC

TIPOUTIOBEGEIC YO IA ETUONUIKA EUPAVIOT] TOU TIEPOVOCTTIOPOU.

4.3 EPAPMOI'H TOY MONTEAQOY ZTON TYPNABO TNIA TO
ETOZ 2001

H 1pitn €@apuoyr Tou PHOVTIEAOUL EYIVE yia TNV TEPIOX Tou TupvdaBou yia To
€10¢ 2001. 310 POVTEAO €I0NXBEl WG NUEPOPNVIO EKTTTLENG TWV OPBOAUWVY N 201
ATIpIAIOU KOl w¢ apXIKN évtaon tng acBeévelag 0.17% tnv 120n louAlavr nuépa. Metd
NV €loaywyn TwWV wpItiwV TIHWV TNG BePUOKPOCiag, OXETIKNC Lypaaiag, UYPOUG
BpoxOmIwong Kol vypaciag @UAAOU TIOU OTIOITOUVTOL OTIO TO HPOVTEAO APXICE N
TIPOCOU0IWaN TNC 0TBEVEINC.

To PMOVTEAO LTIOAOYIOE TIC NUEPOMNVIEC OTIOPIOTIOINONG KOBWE KAl TNV £viaon

NG d10IKACIOG TO ATIOTEAECUOTA TOU OTIOIOL PaivovTal oTo oXAua 4.9.
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Zxnua 4.9. NMpooopolwuévn €Vtaarn Tng oToploToinang yia tov Tupvapo 1o 2001.

Mapatnpolpe OTI TIAPA TO YEYOVOC OTI N TApAywYr CTIOPIWV €ival OXETIKA

apaif XPOVIKA, N éviaan tng ival apKETA PYEYAAN.
To poviédo TIpoEPAePe 10 KOKAOULC POALVONG, N nUEPoUNvIa apxng
Kal TEAOUC TwWV OTIoIWV KABWCE Kal N €VTaon TOU KABE KUKAOU POALVGNG @aivovtal

oTov TTivoKa 4.4.

Mivakag 4.4. KOKAol poAuvvaong, 1ovAlavn nuEpa evapéng Katl AN&ng, Kabwg Kal
€VTOON ETTI TOIG EKATO TNC POALVGONC KABE KOKAOUL Yia Tov TUpvapo to 2001.

‘Evtaon poéAuvaong

KUOKAOC poAuvaong Huépa evapéng Huépa Anéng

(%)
1 129 142 0,04
2 130 143 0,044
3 132 144 0,018
4 134 146 0,016
5 135 146 0,003
6 147 164 0,043
7 148 166 0,028
8 159 177 0,007
9 181 199 0,007
10 225 237 0,0008
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Mapatnpolpe TIAAL OTIWE KOl OTNV TIPONYOUMEVN €QAPMOYN OTI TOpd Tov
OPKETA PEYAAO OplOUO POAUVOEwWY amd MdAio €wg apxeg lovviou n évtaon tng KAade
MOAUVONC XWPIOTA €ival TTOAD HIKPR, TIPAYUO TIOU O@EIAETAl TIIOAVOTOTO OTN MIKPN
TTOGOTNTO TWV HOAUCHATWVY KOTA TO Mrva ATpiAlo. Eriong mapatnpeital on ol
MOAUVaEeIC oTapaTolV oTa TEAN louviou ekTOC attd 600 AKOUA TIOU OKOAOUBOUV, TIOAD
MIKPNC OPWC EVTaanC.

H nuepounvia Kal n &vtacon tng €UEAVIONC TwV VEWV KNAIdwV €Aaiov Tou
TINPAUE amo TNV TIPOCOUoiwan @aivovtal oto oxnua 4.10. Eival @avepd amo To

S1AyPOUUO OTI I TIUKVOTNTA TWV JOAUVOEWV €ival TTIOAD HIKPN).

EM®ANIZH KHAIAQN EAAIOY

Zxnua 4.10. TpOoCOPOIWPEVEC VEEC KNAIDEC eAaiou yia Tov TUpvaBo to 2001.

Amo 10 Ivotitovuto Mpootacioag dutwv BoAov (EO.ILAT.E.) €ylvav To £10¢
2001 otnv Teploxn Tou TupvAPBoUu HETPNOEIC TNC OCBEVEING. ZTOV TTIVOKO TIOU
0KoAOULBEei TTapouaidlovTal Ol PETPNOEIC TwV KNAIdWY avd OTPEUPa KOBW Kal ol

NUEPOUNVIEC TIOU EyIvav.
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Mivakag 4.5. louvAiavr nuUéEpa PETPNONG Kal apiBuoC KnAidwv Tou

METPIONKAV ava aTpéupa otov TupvaBo 1o 2001.

louAlavr NuEPa MEeTPNUEVEC KNAIDEG avA OTPEUT
150 540
159 340
181 380
194 835
223 835

OewpPWVTOG OTIWE KOl TIPONYOUHUEVWE OTI £xoupe 350 @QUTA avd OTPEPUA KAl
OTI KABe QUTO €Xel 8 KUPIOUG BAACTOUC, KOBWC ETTIONE OTI KATA UEGO OPO 1 ETTIIPAVEIN
KABe KnAidag ival 3.65 cm |, JETATPEPAUE TIC KNAIDEG avA OTPEPPA OE M QUAAIKAG
ETUQPAVEING KOAUMMEVNG ME KNAIGEG avd PBAACTO. XTI OUVEXEID TIAOTAPOUE TIG
METPNUEVEC KNAIDEC pE TIC {WVTAVEC TIPOCOUOIWMEVEG KNAIDEC yId va KAVOUUE

ouykplon. Ta armoTeAéopata Ttapovaidlovial gto oxiua 4.11.

Zxnua 4.11. DUAAIKN eTiEAVEID avA BAACTO KOAUUMPEVN QTIO TIPOCOMOIWMEVEG

{WVTaVEG KNAIDEG eAdiOL KAl ETPAVEID PETPNHUEVWVY Yia Tov TOpvafo 1o 2001.

MapatnPOoUUE OTI TO POVTEAO €VW OTIC OPXIKEC HOAUVOEIC EXEl TIETUXEL TNV

TIPOCOMO0IWAON TOU @AIVOUEVOU OTN CULVEXEID apXidel va TIOPEKAIVEL amo TIC
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TIPAYMUOTIKEG TIMEC, EVW OTNV TEAELTAIO PETPNON TWV TIPAYHOTIKWY KNAIdwV @aivetal
00OV VA NV €XEl UTTOAOYICEL P10 OAOKANPN KOl OPKETA 10XLPN HOALVAN.

H amdkAion autr] omo TIC TIPOYMOTIKEG TIMEC UTIOPEL va o@eiletal oe AGBo¢
eloayoueva 0edouéva 1] oTNV aVAYKN Yyia KOAOTEPO KOAIUTIPAPIOUO TOU HOVTEAOU.
Z0UPWVa e TIC TIOPATNPIOCEIC ETIOTNUOVWY Tou Ivotitoltou [lMpootaciag Putwv
Boaou (EO.LAT.E.), omg 12/7/2001 utipxe ormotoun €EATIAWON TNC 00BEvVelag,
TIPAYUO TIOU Ogv TIPOPAETIETANI ATIO TNV TIPOCOUOIWON HE TO MOVIEAO, avTiBeTa

oUU@WVA E TNV TIPOCOMO0IWaN N ETUdNUIO €XEL LEEDN.

4.4 ENMZHMANZEIZ

H a&lohdynon tou PLASMO yia tnv mepiox tng N. AyxIGAou Kal yio o

000 £€Tn €xel OEIiel PIa KOA GUOXETION AVAUECSO OTN CUUTIEPIPOPE TOU OANBIVOU
OULOTAUOTOCG KAl TNG TIPogopoiwanc. MNa Ta d0o, TNV ab&Nan TNG QLAAIKNG ETUPAVEIQG
KOl TNV évtoon g aoBEvelag, TO PHOVTEAD €XEL TIEPIYPAPEI TIOAD KOAG T SUVOHIKN
TIOU TTOPOUGIAZETAl KATA TN SIAPKEIA TNG PAACTIKNC TIEPIOdOL. H oxéon avaueoa oTIq
KOIPIKEG TIOPAUETPOLC KAl TN OladIKACIO TIPOCOU0IWaNG €X0UV ETUITPEWEL LA KOAT
TIPOCOU0IWAN TOL BEWPOUPEVOU PAIVOUEVOU.

H pn Ttpocapuoyr] TNE TPOCOUO0IWaN aTnVv TIEPIoXT) Tou TupvaBou yia TO £T0¢
2001 pTmopei va o@eidetal ge AAAOLG AOYOUG EKTOC TOU MOVIEAOUL. AIOQOPEC OTIG
METEWPOAOYIKEC OCUVONKEC MTIOPOUV VA ETNPEACOLY TIC ETIOOCEIC TOU HOVIEAOU,
€10IKA N OXETIKN LypOCdia KAl N vypacia eUANovL. Eival emiong @avepni n avaykn yia
O&IOTIIOTO PETEWPOAOYIKA dedopéva, KaBwE Kal yio dedoUEVa TIOU Ba CUAAEYOVTAI O€
MIKPR aTtooTacn av OXl HEaa Ao TNV KOAAIEPYELD

To HOVTEAO €xel OEIEl IKOVOTIOINTIKA OTIOTEAECUOTA OTNV A&IOAGYNON TOU
otV ItoAia, eival @avepd Opw¢ amo TV epyacia aut) otl n aéloAdynon Kal
010pBwWaAT] TOU TIPETIEL VO CUVEXIOTEL O JIOQOPETIKA TIEPIBAANOVTA KAl SIOQOPETIKEG
OLVONKEC, KOBWC Kal o€ dla@opou Babuol TipooBoAég amd Tnv acBévela. H dopr) Tou
MOVTEAOUL TIPETIEI VO AVOAUBEL yia va BpeBolv TIBaVEC BEATIOOEIC OTIC ETTIOOCEIC TOU
HOVTEAOU.

Mpémel va OwOel 131aiTEPN TIPOCOX) OTO CUVOLAGHO TWV ETUONUIOAOYIKWV

MOVTEAWV MPE TNV ad&non ¢ KOAAIEPYEIOG KOl TOUG TIPOCOUOIWTEC avaTtTuéng. Me
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OUTO TOV TPOTIO ETUTPETIETON O UTIOAOYIOHOC TNC GUECNC KOl EUPEDNC TPOTIOTIOINGNC
NG TOPAYWYNG AOYW TWV €TIBECEWV TNG ACOEVEIOC KAl TNV EQOPUOYI KATWEAIOU

OIKOVOMIKNC {NMIGC.
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KE®PAANAIO 5 ZYMIEPAZMATA

21NV TIOPoUCa EPYACia TIOPOUCIACTNKE 1N €QApUOy Tou PHovtéAou Plasmo, 1o
OTI0I0 TIPOCOWOIALEl TNV AVATITUEN TOL TIEPOVOCTIOPOU OTNV AUTIEAO. TO POVTEAOD divel
EU@acn OTIC KUPIEC QACEIC TNG OVATITUENG TOU TTOBoYyOVOU KOl TNC KAAAIEPYEIOG.
XPNOIUOTIOIVTOC METEWPOAOYIKA OEDOOUEVA, TO PMOVTEAO TTAPAYEI TIANPOPOPIEC TIOU
0@OpPOLV OTIC MOAUVOEIC aToé TO TaBoyovo, OTnv aUENcn TOU @UAAWUOTOG TNG
OUTIEAOUL KAl OTNV ETTIPAVEIN TIOU KOAUTITETAI OTIO KNAISEC.

Ta aTmoTEAEGUATA TNE EQAPUOYNC UTTOPOUV va Bpolv XPrCIUn EQApPUOYr 0TovV
TIPOYPOUMOTIONO TWV HETPWV TIPOCTACIOC OTd TNV a0BEVEId Kal yia TNV KOAUTEPN
KOTAVONGON TWV OXE0EWV TOU GLUCTAUATOC. H Xpron Twv POVTEAWVY TIPOCOU0IWACNC, OE
OLVOUOOUO HE TNV OULVEXWCG OULEAVOMPEVN XPNON UTIOAOYIOTWV Kol  d1dBsan
TIANPOQOPIV, QAIVETAI VA €ival évag OTI0 TOUC KOADTEPOULC TPOTIOUC VIO TN BEATiwON
TWV TEXVIKWV TNG TIPOCTACIOG TWV KOAAIEPYEIWVY, ETITPETTIOVIAC TN MEiwaon 1000 NG
EQAPHOYNC HUKNTOKTOVWY 000 KOl TOU KOGTOUG TIOPAYWYNC.

2TNV TIPOOTITIKI HIOG AEITOLPYIKNG €@appoyng tou PLASMO vyia v
dlaxeipion ¢ mpooTaciag TNG auTIEAOU, @AIVETAl VA €ival IBIAITEPWE CNUAVTIKNA N
KOTaVONGON TwV CUCTNUATWY LTIOCTAPIENG YIO TOUG aypoTeC. MTopolv va dWaouv
OTOUC AUTIEAOUPYOUC OTPATNYIKEC GUCTACEIC (TIPIV TNV ApPXA TNG TIEPIOOOL AVATITUENG
TIOU A@OPOUV TOV KOAUTEPO CULVOUOCHUO TWV TIOPAYOVTIWV TIOPAYWYNC) I TOKTIKEG
(katd T dldpKeEld TNG TIEPIOAOL OVATITLENC TIOLU OEOPOUV TNV  AVAYKN VYId
OUYKEKPIUEVEG UETAXEIPICEIC) TIOL PTIOPOLV va XPNCIYoTIoINBouv yia tn dladikaaia
AYNC OTTOPACEWV.

To povtédo Plasmo pmopei va evtaxBei oe éva cLOTNUA  YEWPYIKWY
TIPOEIBOTIOINTEWVY, WG CUHPBOUVAEUTIKO PECO, PE GTOXO TNV KOAUTEPN AVTIPETWTTION NG
000gvelng, TNV OPBOAOYIKN) XPron Twv PECWV (PUTOTIPOCTACIOC, TNV MEiwan Tou

KOOTOUC TIOPOYWYNG KAl TNV TIPOoCTagia Tou TIEPIBAANOVTOC.
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MAPAPTHMA 1. EIXEIPIAIO TOY MONTEAOY PLASMO

INTRODUCTION TO PLASMO MODEL

The model, called Plasmo (Plasmopora Simulation Model), simulates grapevine
downy mildew biological cycle on the basis of agrometeorological parameter,
allowing the best timing for fungicide treatments. The model reliability was evaluated
during several years of research, comparing the results obtained by applying
traditional methods of crop management with those planned according to model
simulation. Plasmo was implemented by collaboration among several institute of
Florence: Institute of Agrometeorology and Environmental Analysis for Agriculture
(IATA) - National Research Council (CNR); Department of Agronomy and Land
Management (DISAT) - University of Florence; Centre for the Application of

Computer Science in Agriculture (Ce.SIA) - Accademia dei Georgofili.

THE MODEL

The model simulates the infection cycle development and diseased leaf area. This one
represents a topic step, because it is related to the economic threshold of fungicide
application. Data required for the simulation, temperature, relative humidity, rainfall,
leaf wetness, can be collected from standard agrometeorological station with hourly
step. In such a way the obtained information is related to the real pathogen
development and it allows to identify the most s uitable protection techniques. The
initial system status is described by bud break date. This can be easily observed in the
field when more than 50% of buds are broken showing little leaves. As an integration
of bud break date, it is possible to insert, at any time during the growing season, the
leaf area and the disease intensity measured in the field. The model simulates the
most important phases of biological cycle of pathogen and determines the timing and
the intensity of each infection. The results are expressed in percentage terms,
indicating the leaf area covered by the typical lesion determined by the downy

mildew, called oil spot.
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THE CD-ROM

The interested people can request to the authors a demo version ofthe software on
CD-ROM. The CD-ROM Plasmo is organised in two directories. In the first
(Program) there is the version

3.2 ofPlasmo, implemented in Visual Basic 5.0, and all necessary files to run the
program. In the second (Demo) some example of input data file. Plasmo needs the
operating system Windows 95 or later version. To install the program, you can copy
the directories ofthe CD-ROM in your hard-disk and before running you have to
control that computer operating system uses the point as decimal separator. To run the

program push the icon ofPlasmo.exe in the directory where you have copied it.

HOW PLASMO WORKS

INPUT DATA FILE

Before to run the program you need to prepare the file with input data, an example of

this is present in the CD-ROM (demo.txt).

X Microsoft Excel - plasmo 98 VB.txt HI'3E3

Fte Modifies Visuabzs Inserisci Formate Strumenti Dati Finestra ? 100% - -1flIxI
a &~ im=m~ * ts - fa,. c/rwll 6« 100% -
Avial jjofe G /s MMM s ® 7 £SE - 6 » A *

G1934 = 05

A B c D E F 6 rir— J K
1912 175 15 30.85 61.24 C 0
1913 175 16 31.25 58.83 8 0
1914 175 17 31.86 57.04 C 0
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1932 176 1 28.59 64.72 C 0
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You can prepare it with a spreadsheet like Excel filling the column as explained down
and saving the file as .txt delimited by tabulation.

The input file has to be prepared with hourly time step (Fig.l):

the Julian day in the first column;

the hourly ofthe day in the second column;

the hourly temperature (°C) in the third column;

the hourly relative humidity (%) in the fourth column;

the hourly rain fall (mm) in the fifth column;

the hourly leafwetness (0=dry, I=wet) in the sixth column.

As it is shown in figure 1, you can use the seventh column to input the observed
disease intensity (%) in the field. It is necessary to input this data at 13:00 ofthe
observation day. These values are not used by the model to run the simulation, but
they can be useful to calculate the statistical indexes ofvalidation (see Calculate
window). Disease intensity is expressed as a percentage and it represents the ratio
between the area covered by the downy mildew typical lesions (oil spots) and the total
leaf area. The degree ofattack can be visually estimated in the vineyard, indicating
the percentage of damaged leaf area on a sample ofat least 100 leaves.

Now you are ready to run Plasmo.

PLASMO START WINDOWS
When you push the icon ofPlasmo.exe you will see in the first window four different

buttons (Fig.2): Data set management'. Calculate’, Exit', About Plasmo.

Data set management

About Plasmo.

Fig.2-Plasmo start window
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DATA SET MANAGEMENT

This button allows you to load the input data from the file prepared before and to

manage the start conditions and parameters used by the model (Fig.3). The program
can load and utilise at the same time until four different input data series. To load a
data set just push the button Add data present in the Data set management window,

and chose the file you wish to load.

Fig.3-Data set management window

Now you have to set the start conditions and the parameters before to run the
simulation. Two additional files are present in the CD-ROM, containing the start
conditions (demo.txt.ini) and parameters (demo.txt.par) related to the input data file.
These files are saved by the program with the same name ofthe input data file, with
the extension .ini for the start conditions and .par for the parameters file. The program
automatically reads these files when you open the input data file ifthey are saved in
the same directory. Ifthey are saved in a different directory or ifyou open a new input
data file that doesn’t have related files, the program automatically opens the
Parameters window (Fig.4). You can chose or to load an existing parameters file or to
manually input all the parameters. Every time that you will change a parameter the
program will save the parameters file relating it to the input data file open at the
moment. However, in this version ofthe program you have the possibility of changing
only the first four parameters, so for the first time you use a new input data file, you

have to load a pre -existing parameters file.
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After you have set the parameters the program opens the Start conditions window. In
this case you can’t open a pre-existing file, but you just have to manually set the start

conditions (Fig.5).

Fig.5-Start conditions window

Parameters setting

In this version of Plasmo you can only set the first four parameters, by double clic
king on the

parameter name.

Here their functions are explained:

S FO (sporulation parameter).
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Increasing its value you can increase the disease intensity

V_F1 (spore vitality parameter).

Increasing its value you can increase the spore mortality and so you reduce the disease
intensity

M_F2 (oil spot vitality parameter).

Increasing its value you can increase the oil spot necrosis and so you reduce the
disease intensity

AF_MAX (leaf area max parameter)

2
This parameter indicates the maximum leaf area per shootin cm (including primary
and

secondary leaves) of the considered grapevine variety.

Start conditions setting

When you enter in the Start conditions window you can set three different conditions.
The measured leaf area, the observed disease intensity and the budbreak day.
Budbreak day is required by the model to start the simulation. It can be easily
observed in the field when more than 50% of buds are broken and show little green
leaves. As an alternative to bud break date, it is possible to insert, at any time during
the growing season, the leaf area measured in the field with the day of the year. This
datum can be directly obtained by using a leaf area meter or can be estimated by
applying existing geometrical relationships between the area of each leaf and its
dimensions. The unit is square cm per shoot. The measure of disease intensity
represents an optional input for the model together with the day of the year. This
measurement must be performed, as explained before, during primary infection, but
can be repeated during the growing season to re-calibrate the model in order to obtain
better simulation results. The disease intensity date must follow the date of budbreak
or eventually of leaf area measurement. The date of budbreak or eventually of leaf
area measurement must follow the date of the first day of the input data file.

You can also set parameters and start conditions by pushing the buttons present in the
Data set management window. After you finish to set all parameters and start
conditions you are ready to simulate the development of Plasmopora viticola using
Plasmo program. To do thatjust return to Plasmo start window and push the

Calculate button.
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CALCULATE WINDOW

Pushing the button Calculate in the Plasmo start window you will open the Calculate
window. Here you can see the Calculate button, the Graphic button, the Export
button, the Print button and an output gird (Fig.6).

Calculate button

Pushing this button you run the simulation for the input data file chosen, and the
progress bar at the bottom ofthe page will move forward. At the same time the
program will fill the output grid with the results ofthe simulations.

The grid can provide useful information about the result of simulation and the
comparison with observed trend ofthe infection. Moreover statistical indexes of

validation are automatically calculated.

In the grid you can find eight columns. The first column, the grey one, reports the
name ofthe input data file analysed. In the second column you can read the Julian day
ofthe field observations of disease intensity. The observed and simulated values of
disease intensity are shown in the third and fourth column. The other columns are
used to report the following statistical indexes: real error, real relative error, absolute
error, absolute relative error. At the end of each column the average value is presented
for each input data file.

Graphic window
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Pushing the Graphic button in the Calculate window you will open the Graphic
window. You can chose to plot four different variables and the scale to use in the
graph for each variable. The program allows you to plot the course of the observed
and simulated disease intensity, the leaf area and the leaf infected area. If in the input
data file the date of the last value of observed disease intensity is preceding the end
date of the other input data, in the graphic the observed disease intensity line will go
to the zero after the date of the last observed value.

Export button

The Export button in the Calculate window allows you to export in a text file with
column separated by tabulation the entire calculate matrix used by the program during
the simulation. Down here a legend of the most important columns of the export file is

reported. The other columns represent computing variables.

day Julian day - Input data

hour Day hour (0-23) - Input data

temp Air temperature (°C) - Input data

rh Air relative humidity (%) - Input data
rain fall (mm) - Input data

leaf wetness (O=dry, I=wet) - Input data

observed disease intensity (%) - Input data
rh corrected

leaf area computing

leaf area Calculated leaf area per shoot (cm2)
infected leaf area Calculated infected leaf area per shoot
night time

oil spot survival
computingl
oil spot survival
computing2
oil spot survival
computing3
oil spot survival

computing4
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sporulating leaf area Calculated sporulating leaf area per shoot (cm2)
sporulation computingl

sporulation computing2

sporulation computing3

sporulation computing4

sporulation computing5

sporulation computing6

sporulation event Calculated intensity of sporulation (cm2 )
spore survival computing!l

spore survival computing2

viable spore Calculated viable spores (cm2)
inoculation computing

inoculation computing?2

inoculation computing3

inoculation computing4

inoculation computing5

inoculation computing6

inoculation event Calculated intensity of inoculation (cm2)
incubation computing!

incubation computing?2

oil spot apparence Calculated intensity of oil spot appearance (cm2)
simulated disease intensity  Calculated disease intensity (%)

infection event Calculated intensity of infection (cm2)

Print button

The Print button presents in the Calculate window allows you to print the output grid
displayed in the same window. Automatically the program uses the default printer.
About Plasmo

For information please contact: Dr. Simone Orlandini Department of Agronomy and
Land Management - University of Florence Piazzale delle Cascine 18 50144 Florence
Italy Tel: +39 055354895-7 Fax: +39 055350833

E-mail: orlandini@iata.fi.cnr.it simone.orlandini@unifi.it
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23,76
23,13
24,17
24,24
24,16
22
21,01
20,49
19,08
17,57
17,74
16,35
15,04
14,52
14,61
14,62
14,02
14,41
16,5
18,52
20,62
20,82
21,74
23
24,95
25,79
26,18
27,19
26,34
24,95
24,97
24,2
23,73
22,12
20,55
19,61
17,87
17,21
18,71
18,53
17,29
18,48
19,56
22,39
24,45
26,41
25,26
25
26,13
26,67
27,04
26,53
25,68
24,51
24,19
21,59
20,59
19,39
17,96
18,94
211
19
17,35
16,34
16,21
15,13
17,32
21,42
22,56
23,92
24,59
25,02
25,32
26,52
27,15
26,78
25,35
23,27
21,77
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18,82
18,45
18,68
18,38
17,11
17,15
16,98
17,39
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54,6
54
471
50
64,7
59,4
61
64,8
74,6
80
84,3
84,5
85,5
84,7
85,9
86,2
89,4
87
84
74,6
75,8
711
60,5
46,5
41,7
403
37,9
39,6
434
3538
411
41,4
46
52,2
52,6
60,9
62,1
55
55,3
61
52,6
51,9
44,6
39,9
36,2
45,8
421
42,2
42,7
445
50
51
53,4
53,1
66,4
78,6
76,9
76
70,9
62,2
73,6
81,1
85,7
88,2
89,7
89,9
75,2
68,3
63,5
59,6
58,6
56,6
54,6
51,2
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56,4
65
70,9
747
83,4
95,3
99,6
100
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88,2
85,5
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429,7224
431,2642
432,804
434,3599
435,9217
437,4883
439,0293
440,5508
442,0615
443,5252
444,9226
446,333
447,6696
448,9242
450,1447
451,3751
452,6094
453,8014
455,0264
456,3973
457,8814
459,4535
461,0372
462,6517
464,2971
465,9653
467,6382
469,3148
470,9863
472,6731
474,3702
476,0731
477,7783
479,4852
481,1708
482,8171
484,4332
485,9707
487,4752
489,0654
490,6517
492,1748
493,7683
495,4172
497,1625
498,9417
500,7237
502,5174
504,317
506,1196
507,9234
509,7286
511,5463
513,3761
515,2111
517,0502
518,8479
520,6188
522,3456
524,0033
525,719
527,5302
529,26
530,9013
532,4789
534,0515
535,5445
537,2024
539,0617
540,9573
542,8814
544,8174
546,7613
548,7119
550,6621
552,6101
554,5703
556,5474
558,5154
560,4556
562,3771
564,2897
566,1244
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569,7818
571,6082
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575,1149
576,8652
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6.20E-02
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6.20E-02
6.20E-02
6.20E-02
6.20E-02
6.20E-02
6.20E-02
0,061947
6.19E-02
0,061926
0,061916
6.19E-02
0,0619
6.19E-02
6.19E-02
6.19E-02
0,06188
0,061877
6.19E-02
6.19E-02
0,061872
6.19E-02
6.19E-02
6.19E-02
6.19E-02
6.19E-02
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6.18E-02
6.18E-02
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6.18E-02
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0,061799
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0,061782
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6.18E-02
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6.18E-02
6.18E-02
6.17E-02
6.17E-02
6.17E-02
6.17E-02
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6.17E-02
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1.34E-02
1.34E-02
1.33E-02
1.33E-02
1.33E-02
1.32E-02
1.32E-02
1.31E-02
1.31E-02
1.30E-02
1.30E-02
1.29E-02
1.29E-02
1.28E-02
1.28E-02
1.28E-02
0,012723
1.27E-02
1.26E-02
1.26E-02
1.26E-02
1.25E-02
1.25E-02
1.24E-02
1.24E-02
1.23E-02
1.23E-02
1.22E-02
1.22E-02
1.22E-02
1.21E-02
1.21E-02
1.20E-02
0,011991
1.20E-02
1.19E-02
1.19E-02
1.18E-02
0,011795
1.18E-02
0,011724
1.17E-02
1.17E-02
1.16E-02
1.16E-02
1.15E-02
1.15E-02
1.15E-02
1.14E-02
1.14E-02
1.13E-02
1.13E-02
1.13E-02
1.12E-02
1.12E-02
1,11E-02
1,11E-02
1,11E-02
1.10E-02
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0,010956
0,010921
1.09E-02
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17,36
17,4
17,56
18,53
19,77
20,22
20,25
20,48
20,61
20,59
20,33
20,25
18,59
18,06
17,22
16,36
15,12
14,07
13,63
13,56
12,99
13,93
12,84
14
14,69
15,71
17,87
18,69
20,35
20,78
21,83
22,53
22,48
21,73
21,98
20,74
20,27
19,53
18,44
17,57
17,87
18,02
17,41
17,67
17,37
17,29
17.4
17,3
17,12
17,15
18,32
19,85
20,62
21,51
23,01
23,72
24,05
23,09
22,88
21,47
21,34
20,46
17,7
16,37
15,56
15,48
16,24
15,53
16,04
15,16
16,23
15,11
15,3
16,81
19,18
21,47
23,66
24,87
26,95
26,72
26,9
26,83
26,53
25,24
24,65
23,98
20,27
16,76
16,82

85,3
82,4
76,5
73,2
70,5
68,9
66
62,1
59,1
57,7
61
60,3
59,3
62,8
67,5
68,4

89,8
91,5
95,3
93,3
85,7
89,3
87,7
85,8
86,3
68,8
64,8
58,5
54
52
446
525
52,7
485
50,6
55,6
56,4
65,8
70,5
51,3
50,9
58,2

67,8
69,6
69,8

68,3
72,9
737
61
56,8
54,9
47,2
353
32,8
352
39
428
42,9
46,5
65
59,7
61,2
58,5
51,5
57,2
53,1
55,7
51,8
59
58,8
56,2
50,9
449
35,8
33,3
29,6
28,3
26,3
27,4
30,6
34,9
33,3
40,6
56,4
67,1
62,4
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578,6494
580,4368
582,2323
584,0439
585,9227
587,8741
589,8527
591,8389
593,8416
595,8561
597,8762
599,8917
601,9099
603,8468
605,756
607,6125
609,4076
611,0991
612,6916
614,2416
615,7877
617,274
618,867
620,343
621,9509
623,6335
625,417
627,3777
629,3982
631,5149
633,6575
635,8463
638,0626
640,285
642,492
644,7144
646,8975
649,0659
651,2026
653,2791
655,2999
657,3489
659,4148
661,4411
663,4933
665,5284
667,563
669,6121
671,6593
673,6977
675,7444
677,8861
680,1301
682,4204
684,7558
687,1444
689,5545
691,977
694,3911
696,8082
699,1883
701,5708
703,9209
706,0991
708,168
710,1628
712,1547
714,2278
716,2356
718,3003
720,2793
722,3737
724,3577
726,3676
728,5335
730,8926
733,3816
735,9422
738,5239
741,0978
743,6842
746,2759
748,8773
751,4921
754,1253
756,7654
759,4072
761,9276
764,1875
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6.24E-02
6.24E-02
6.24E-02
6.24E-02
6.24E-02
6.24E-02
6.24E-02
6.24E-02
6.24E-02
6.24E-02
6.24E-02
6.24E-02
6.24E-02
6.24E-02
6.24E-02
6.24E-02
6.24E-02
6.24E-02
6.24E-02
6.24E-02
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,106078
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
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6.17E-02
6.17E-02
6.17E-02
6.17E-02
6.17E-02
6.17E-02
6.17E-02
6,17E-02
6.17E-02
6.17E-02
6.17E-02
6.17E-02
6.17E-02
6.17E-02
6.17E-02
6.17E-02
0,061671
6.17E-02
6.17E-02
6.17E-02
6.17E-02
6.17E-02
6.17E-02
6.17E-02
6.17E-02
6.17E-02
6.17E-02
6.17E-02
6.17E-02
0,061655
6.17E-02
6.16E-02
6.16E-02
6.16E-02
6.16E-02
6.16E-02
6.16E-02
0,10528
0,105278
0,105275
0,105271
0,105267
0,105265
0,105262
0,10526
0,105258
0,105255
0,105253
0,105251
0,105249
0,105246
0,105243
0,105239
0,105235
0,105227
0,105215
0,105203
0,105191
0,105181
0,105173
0,105165
0,105159
0,105156
0,105154
0,105152
0,124389
0,124385
0,124382
0,124378
0,124375
0,124371
0,124368
0,124365
0,124362
0,124357
0,124348
0,124334
0,124317
0,124296
0,124275
0,124254
0,124232
0,124212
0,124195
0,124179
0,124165
0,124161
0,124158
0,124155
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1.08E-02
1.08E-02
1.08E-02
1.07E-02
1.07E-02
1.07E-02
1.06E-02
1.06E-02
1.05E-02
0,010512
1.05E-02
1.04E-02
1.04E-02
1.04E-02
1.03E-02
1.03E-02
1.03E-02
1.02E-02
1.02E-02
1.02E-02
1.02E-02
1.01E-02
1.01E-02
1.01E-02
1.01E-02
1,00E-02
1,00E-02
9.98E-03
9.95E-03
9.92E-03
9.89E-03
9.85E-03
9.82E-03
9.78E-03
9.75E-03
9.72E-03
9.68E-03
9.65E-03
1.63E-02
1.63E-02
1.62E-02
1.62E-02
1.61E-02
0,016087
0,016037
1.60E-02
1.59E-02
1.59E-02
1.58E-02
1.58E-02
1.57E-02
1.57E-02
1.56E-02
0,015597
1.55E-02
1.55E-02
1.54E-02
1.54E-02
1.53E-02
1.53E-02
1.52E-02
1.52E-02
1.51E-02
1.51E-02
1.50E-02
1.50E-02
1.76E-02
1.76E-02
1.75E-02
1.75E-02
1.74E-02
1.74E-02
1.73E-02
1.73E-02
1.73E-02
1.72E-02
1,71E-02
1.71E-02
1.70E-02
1.70E-02
1.69E-02
0,016851
1.68E-02
1.67E-02
1.67E-02
1.66E-02
1.66E-02
1.65E-02
1.64E-02
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14,59
12,58
12,03
12,36
14,63
16,46
15,88
13,72
16,87
21,6
22,67
22,49
23,61
24,29
24,67
24,57
24,7
24,77
24,37
23,91
21,95
20,57
19,44
17,69
17,75
15,01
14,19
13,32
13,01
12,26
11,55
11,77
15,96
20,43
21,7
22,57
23,24
24,27
24,73
24,57
24,91
25,04
24,43
23,86
22,67
20,84
20,42
18,6
16,82
15,16
15,98
18,87
20,22
17,38
16,01
14,75
18,41
23,07
24,84
24,32
24,29
24,28
25,42
27,31
28,16
27,79
24,76
24,18
22,7
215
20,64
22,56
21,78
21,61
20,35
20,09
19,07
18,32
18,66
19,15
20,34
22,66
24,74
26,18
27,04
28,12
28,82
28,67
28,27

73,1
82,9
84,3
79
65,6
52,9
54,9
715
61,7
47,7
48,9
50,5
50,3
46,5
41,2
49,1
54,4
52,7
56,4
52,8
59,1
59,2
55,5
64,3

70,3
73
79,4
79,3
81,8
86
87,7
77,9
62,2
58,6
56,9
51,5
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46,5
55
53,1
47,6
52,1
52,1
54,8
57,7
55,1
66,9
66,8
71,9
67
42,6
35,9
476
52,4
60,6
53,7
375
37,3
448
41,4
442
39,3
32,9
24,4
335
56,9
50,1
51,9
50,4
498
424
445
46,9
53
53,7
56,1
61,6
58,6
56,7
55,2
484
375
31,9
28,5
25,1
223
26,7
31,1
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766,4595
768,4946
770,2659
771,9592
773,7056
775,7635
778,0317
780,2452
782,2021
784,5288
787,1933
789,905
792,6197
795,3717
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28,11
27,15
24,67
23,53
22,12
21,09
20,68
18,96
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16,55
15,26
16,88
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16,66
16,83
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23,68
24,57
251
24,94
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24,58
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8.72E-03
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8.63E-03
8,61E-03
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8.49E-03
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8.44E-03
8,41 E-03
8.38E-03
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8.33E-03
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8.18E-03
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7.28E-03
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14,54
12,98
12,04
13,93
17,87
22,23
23,34
24,22
25,16
25,71
26,57
27,69
27,57
27,29
26,43
24,97
23,76
21,85
21,15
20,77
20,96
20,51
17,87
17,29
18,91
19,88
20,75
20,63
21,88
24,62
26,38
26,73
26,74
27,19
26,96
27,73
27,83
27,17
26,82
25,78
24,67
23,73
22,27
20,77
19,8
18,35
17,18
16,43
15,94
151
14,73
15,18
18,96
23,61
24,46
24,71
26,12
26,34
26,68
27,11
26,67
26,32
25,34
24,72
24,05
22,32
21,43
21,01
20,36
19,79
17,99
17,99
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17,69
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19,72
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25,73
26,55
26,45
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31,8
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63,7
62,8
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69,6
72,6
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54,9
58
57,8
47,9
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52,8
49,7
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46,7
48,1
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57,4
63,3
69,4
70,9
71,7
74,4
80,4
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57,7
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51,8
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65,2
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0,122056
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0,122038
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0,121929
0,121909
0,121895
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0,121873
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0,12185
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0,121777
0,121758
0,121745
0,121723
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0,121687
0,121673
0,121663
0,121655
0,12165
0,121645
0,121642
0,121639
0,121636
0,121634
0,121632
0,121629
0,121627
0,121625
0,121623
0,121621
0,121615
0,121608
0,121601
0,121589
0,121579
0,121567
0,121556
0,121546
0,121538
0,121531
0,121525
0,121519
0,121515
0,121512
0,121509
0,121505
0,121503
0,1215
0,121498
0,121495
0,121493
0,12149
0,121487
0,121484
0,121479
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0,121437
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5.86E-03
5.84E-03
5.82E-03
5,81E-03
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5.74E-03
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5,71E-03
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24,39
23,44
22,67
21,65
21,24
20,72
20,67
20,53
18,1
18,91
18,52
19,46
20,73
21,34
22,56
23,84
24,42
24,85
24,51
24,79
24,93
24,82
24,38
23,45
21,97
20,68
20,62
19,7
16,93
15,51
15,17
16,83
19,56
20,26
19,67
18,21
19,43
21,22
22,16
23,02
23,12
24,62
24,75
24,68
24,97
24,73
24,43
23,78
22,58
21,11
20,48
18,78
17,82
15,11
14,52
13,22
12,28
12,28
12,48
13,55
18,1
21,79
23,7
24,95
27,31
27,6
27,39
27,08
27,12
26,68
26,97
25,72
24,47
22,11
20,03
18,43
15,69
14,71
14,56
13,8
13,9
14,58
15,42
17,08
20,4
22,93
25,03
26,24
26,78
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46,7
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50,7
46,3
54,4
48,2
46,1
45,8
43,4
40
37,1
35,5
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37,3
43,8
39,4
39,1
38,9
43,9
53,5
58,5
65
64,8
61,8
71,6
73,9
74,1
68,5
58,8
59,5
63,8
65,2
64,6
54
47,1
42
41,4
35,4
32,4
31,8
30
315
34,9
41,3
40,5
45
49,6
62,5
70,1
77,3
81,8
84,2
83,1
79,8
75,1
73,9
57,6
40,8
37,1
30,3
24,7
26,3
27,7
30
34,5
36,5
31,8
38,2
43,3
53,1
61,5
58,3
65,8
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61,4
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55,7
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40,6
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2302,278
2308,933
2315,597
2322,255
2328,499
2334,919
2341,276
2347,822
2354,578
2361,426
2368,41
2375,487
2382,6
2389,736
2396,882
2404,05
2411,235
2418,435
2425,642
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2460,641
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2570,877
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2681,643
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0,121247
0,121234
0,121224
0,121216
0,12121
0,121206
0,1212
0,121193
0,121189
0,121183
0,121177
0,12117
0,121162
0,121152
0,12114
0,121126
0,121111
0,121095
0,121082
0,121067
0,121051
0,121035
0,121023
0,121016
0,121011
0,121007
0,121004
0,121
0,120998
0,120995
0,120993
0,120991
0,120987
0,120983
0,120979
0,120976
0,120973
0,120968
0,12096
0,120949
0,120937
0,120921
0,120906
0,120891
0,120876
0,120861
0,120846
0,120833
0,120822
0,120814
0,120808
0,120805
0,120802
0,1208
0,120798
0,120796
0,120795
0,120793
0,120791
0,120789
0,120786
0,120775
0,120762
0,120747
0,120724
0,120699
0,120676
0,120654
0,120631
0,120609
0,120587
0,120569
0,120556
0,12055
0,120546
0,120543
0,12054
0,120538
0,120535
0,120533
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4.49E-03
4.48E-03
4.47E-03
4.46E-03
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4.43E-03
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27,38
27,95
28,45
28,15
28,13
28,03
27,42
25,85
23,37
20,88
18,26
16,38
16,36
15,55
15,68
16,11
16,11
18,5
18,22
21,62
24,29
26,58
28,23
27,27
27,83
28,39
29,15
29,99
29,73
28,44
28,15
27,53
25,39
23,58
20,87
19,7
18,55
17,17
17,23
16,33
15,89
15,09
15,65
20,44
24,8
26,57
27,84
27,99
28,14
29,43
29,2
29,99
29,8
27,49
27,03
27,05
25,68
24,95
24,57
23,94
21,59
19,07
18,2

17,19
17,39
16,88
21,49
24,96
26,41
26,9
27,78
28,99
28,87
29,14
27,46
28,43
28,25
28,09
26,44
24,47
23,93
23,3
21,06
19,61
20,5
19,7
19,19
17,58

34,6
34,1
27,7
31,6
30,6
315
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42,2
48,3
54
62,8
68,5
66,9
68,2
67,4
65,8
64,1
51,5
52,8
44,5
36,5
32,6
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416
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32,9
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40,9
38,1
445
291
57,6
63,6
66,5
70,6
70,4
72,7
739
78,8
81,2
721
58
51,1
41,9
452
456
38
40,1
38,8
426
51,2
51,9
451
51,7
55,7
526
64,2
72,4
71,3
743
70,4
775
771
80,8
726
62,8
55,9
54,4
51,5
426
46,1
43
54,4
51,8
498
39,6
455
56,3
63,6
725
76,7
82,8
78,9
775
78,5
86,1
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2888,046
2896,161
2904,242
2912,286
2920,377
2928,486
2936,62
2944,825
2953,124
2961,386
2969,39
2976,88
2983,852
2990,829
2997,547
3004,32
3011,248
3018,186
3025,817
3033,392
3041,632
3050,104
3058,573
3066,926
3075,383
3083,807
3092,186
3100,481
3108,656
3116,889
3125,321
3133,801
3142,356
3151,026
3159,662
3168,013
3176,163
3184,065
3191,601
3199,165
3206,457
3213,608
3220,477
3227,563
3235,954
3244,785
3253,599
3262,332
3271,065
3279,796
3288,365
3296,984
3305,485
3314,034
3322,901
3331,818
3340,75
3349,757
3358.782
3367,815
3376,839
3385,656
3394,009
3402,151
3410,25
3418,12
3426,063
3433,855
3442,747
3451,923
3461,086
3470,236
3479,326
3488,278
3497,262
3506,218
3515,395
3524,479
3533,6
3542,754
3552,057
3561,393
3570,722
3580,025
3589,069
3597,842
3606,812
3615,63
3624,342
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0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
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0,125318
0,125318
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0,125318
0,125318
0,125318
0,125318
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0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
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0,120421
0,120393
0,120362
0,120333
0,120304
0,120276
0,120251
0,120235
0,120226
0,120221
0,120218
0,120215
0,120213
0,120211
0,120208
0,120206
0,120203
0,120199
0,120194
0,120186
0,120171
0,12015
0,12012
0,120102
0,120076
0,120046
0,120005
0,119945
0,119893
0,119864
0,119836
0,11981
0,119797
0,119788
0,119783
0,11978
0,119777
0,119775
0,119772
0,11977
0,119768
0,119766
0,119763
0,11976
0,119753
0,11974
0,119714
0,11969
0,119666
0,11962
0,119579
0,11952
0,119467
0,11945
0,119436
0,119417
0,119406
0,119398
0,11939
0,119384
0,119381
0,119378
0,119375
0,119372
0,11937
0,119368
0,119365
0,119362
0,119355
0,119344
0,119332
0,119314
0,119278
0,119246
0,119208
0,119193
0,119171
0,119149
0,11912
0,119104
0,119097
0,119091
0,119087
0,119084
0,119081
0,119078
0,119075
0,119072
0,11907
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4.35E-03
4.34E-03
4.33E-03
4,31E-03
4.30E-03
4.29E-03
4.28E-03
4.27E-03
4.26E-03
4.24E-03
4.23E-03
4.22E-03
4,21 E-03
4.20E-03
4.19E-03
4.18E-03
4.17E-03
4.16E-03
4.15E-03
4.14E-03
4.13E-03
4.12E-03
4,11E-03
4.10E-03
4.09E-03
4.07E-03
4.06E-03
4.05E-03
4.04E-03
4.03E-03
4.02E-03
4,01E-03
4.00E-03
3.99E-03
3.98E-03
3.97E-03
3.96E-03
3.95E-03
3.94E-03
3.93E-03
3.92E-03
3,91E-03
3.90E-03
3.89E-03
3.88E-03
3.87E-03
3.86E-03
3.85E-03
3.84E-03
3.83E-03
3.82E-03
3,81E-03
3.80E-03
3.79E-03
3.78E-03
3.77E-03
3.76E-03
3.75E-03
3.74E-03
3.73E-03
3.72E-03
3,71E-03
3.70E-03
3.69E-03
3.68E-03
3.67E-03
3.67E-03
3.66E-03
3.65E-03
3.64E-03
3.63E-03
3.62E-03
3,61E-03
3.60E-03
3.59E-03
3.58E-03
3.57E-03
3.56E-03
3.56E-03
3.55E-03
3.54E-03
3.53E-03
3.52E-03
3,51E-03
3.50E-03
3.49E-03
3.48E-03
3.47E-03
3.47E-03
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162
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162
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17,93
17,53
20,71
24,7
26,69
27,35
28,09
27,33
27,77
27,38
26,79
26,52
27,14
25,75
24,47
23,32
21,18
20,73
20,66
19,96
21,47
21,36
20,31
19,69
20,02
20,62
21,27
23,04
25,3
27,46
28,11
27,5
27,77
27,78
27,71
27,65
26,72
25,95
25,07
24,5
21,53
20,11
20,23
19,55
19,86
19,12
19,17
18,42
17,02
16,52
19,06
22,72
24,36
24,58
24,99
25,2
25,41
25,42
25,55
25,02
251
24,32
23,81
22,37
19,67
16,93
16,34
15,57
15,84
14,74
14,64
13,88
14,07
14,88
19,53
21,54
22,62
24,02
24,59
24,82
24,81
25,11
25,88
25,81
24,86
24,48
24,2
22,47
20,01

86,8
89
84,3
70,2
59,1
56,8
56,5

57,8
60,1
63,2
57,8
53,1
56,5
65,8
738
79,6
76,3
76,3
76,2
69,3
71,4
76,7
76,1
76,3
75,6
73,1
64,2
55,8
485
43,2
46
43,4
44,2
43,8
451
49,7
51,5
46,7
471
59,1
66,3
63,2
63,8
60,5
63,9
64
70
75,2
80,3
725
59,1
58,7
58,4
48,4
437
43,4
41,6
38,4
40,9
39
a48
46,3
49,7
55,7
65,5
63,1
61
60,9
65,1
68,8
73,4
744
77,7
69,2
64,1
58,1
54,2
52,5
53,8
54,6
53,4
52,5
50,5
55,3
53,6
49,9
475
58,6
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3632,62
3641,016
3649,301
3658,382
3667,883
3677.358
3686,799
3696,176
3705,645
3715,085
3724,576
3734,126
3743,705
3753,256
3762,892
3772,536
3782,131
3791,477
3800,755
3810,033
3819,181
3828,622
3838,059
3847,316

3856,45
3865,67

3875,024
3884,506
3894,227

3904,06

3913,799
3923,479
3933,239
3942,984

3952,74

3962,516
3972,31
3982,195
3992,129

4002,087

4012,047

4021,741
4031,18

4040,657

4049,989
4059,404
4068,649
4077,917
4086,988
4095,618
4104,073
4113,351
4123,323
4133424
4143545
4153,684
4163,836
4173,999
4184,174
4194,358
4204,556
4214,766
422497

4235,16

4245227
4254,809
4263,569
4272,115
4280,356
4288,716
4296,602
4304,449
4311,934

4319,52
4327,496
4337,125

4347,18
4357,394
4367,737
4378,112
4388,504
4398,905
4409,321
4419,737
4430,165
4440,609
4451,053
4461,497
4471,806

0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
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0,119067
0,119065
0,119062
0,119056
0,119045
0,119032
0,119015
0,119003
0,118988
0,118976
0,118966
0,118956
0,118942
0,118933
0,118927
0,118923
0,118919
0,118916
0,118913
0,11891
0,118906
0,118902
0,118899
0,118896
0,118893
0,11889
0,118887
0,118882
0,118873
0,118855
0,118829
0,118809
0,118785
0,118762
0,118739
0,118717
0,118703
0,118692
0,11868
0,118669
0,118665
0,118661
0,118658
0,118654
0,118651
0,118648
0,118644
0,118642
0,118639
0,118637
0,118634
0,118629
0,118622
0,118615
0,118605
0,118591
0,118576
0,118561
0,118544
0,118529
0,118513
0,118502
0,118492
0,118484
0,11848
0,118478
0,118475
0,118472
0,11847
0,118467
0,118465
0,118463
0,118461
0,118459
0,118456
0,118452
0,118447
0,11844
0,118431
0,118423
0,118415
0,118406
0,118395
0,118384
0,118376
0,118367
0,118359
0,118351
0,118347
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3.46E-03
3.45E-03
3.44E-03
3.43E-03
3.43E-03
3.42E-03
3,41E-03
3.40E-03
3.39E-03
3.38E-03
0,003373
3.36E-03
3.36E-03
3.35E-03
3.34E-03
3.33E-03
3.32E-03
3,31E-03
3,31E-03
3.30E-03
3.29E-03
3.28E-03
3.27E-03
3.27E-03
3.26E-03
3.25E-03
3.24E-03
3.23E-03
3.23E-03
3.22E-03
3,21 E-03
3.20E-03
3.19E-03
3.19E-03
0,003178
3.17E-03
3.16E-03
3.15E-03
3.15E-03
3.14E-03
3.13E-03
3.12E-03
3.12E-03
3,11E-03
3.10E-03
3.09E-03
3.09E-03
3.08E-03
3.07E-03
3.07E-03
3.06E-03
3.05E-03
3.05E-03
3.04E-03
3.03E-03
3.02E-03
3.02E-03
3,01E-03
3.00E-03
3.00E-03
2.99E-03
2.98E-03
2.97E-03
2.97E-03
2.96E-03
2.95E-03
2.95E-03
2.94E-03
2.93E-03
2.93E-03
2.92E-03
2.92E-03
2,91E-03
2,91E-03
2.90E-03
2.90E-03
2.89E-03
2.88E-03
2.88E-03
2.87E-03
2.86E-03
2.86E-03
2.85E-03
2.84E-03
2.84E-03
2.83E-03
2.82E-03
2.82E-03
2,81 E-03
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16,5
15,21
14,7
14,25
12,61
12,15
11,98
13,31
14,12
19,14
23,2
25,14
25,51
26,4
27,35
27,37
27,62
28,01
28,01
27,7
27,03
26,55
24,68
23,44
21,15
18,07
17,3
16,69
16,44
16,42
16,28
15,93
16,2
21,22
25,43
25,68
27,29
28,07
28,04
29,01
31,19
31,51
315
314
30,58
28,85
26,29
22,57
19,68
18,6
19,15
17,85
17,37
17,44
17,21
17,7
18,88
22,54
26,33
27,35
28,12
28,92
30,02
31,25
31,16
31,3
31,59
31,42
31,26
29,61
26,32
24
24,55
24,61
23,45
21,86
23,11
20,71
20,82
20,94
23,39
25,01
26,96
28,14
29,28
30,84
31,39
31,43
30,43

67,2
62,5
62,7
60,8
64,5
64,8
65,7
58,7
62,2
57,2
45,2
38,5

37,6
31,2
41,1
4538
454
413
425
42,9
425
51,5
54,6
61,4
72,8
71,7
67,8
66,7
61,5
63,1
63,2
66,5
56,5
45
51,9
434
39,7
46,1
36,7
29,3
23,1
20,3
21,3
27,8
321
427
485
49,8
52
432
50,3
51,8
50,7
51,8
55,8
49,3
48
496
486
453
389
28,7
226
345
36,5
32,7
323
332
36,1
51,7
56,3
41,6
41,6
48,2
57
55,5
64
60,2
62
55,6
66,3
64
49,5
39
32,9
325
35,2
354
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4481,687
4490,48
4498,737
4506,766
4514,583
4521,535
4528,225
4534,819
4542,17
4549,946
4559,674
4570,15
4580,727
4591,312
4601,876
4612,377
4622,885
4633,376
4643,83
4654,292
4664,801
4675,384
4686,01
4696,68
4707,294
4717,611
4727,146
4736,422
4745,475
4754,435
4763,393
4772,299
4781,065
4789,95
4800,342
4811,106
4821,875
4832,557
4843,157
4853,769
4864,24
4874,224
4884,124
4894,033
4903,978
4914,148
4924,687
4935,514
4946,214
4956,371
4966,23
4976,257
4985,883
4995,345
5004,838
5014,251
5023,846
5033,828
5044,585
5055,485
5066,314
5077,058
5087,684
5098,096
5108,201
5118,336
5128,437
5138,457
5148,534
5158,661
5169,198
5180,168
5191,139
5202,139
5213,146
5224,095
5234,857
5245,785
5256,344
5266,931
5277,547
5288,521
5299,576
5310,565
5321,427
5332,105
5342,429
5352,602
5362,768

0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
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0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
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0,118344
0,118342
0,118339
0,118337
0,118335
0,118333
0,118331
0,118329
0,118326
0,118322
0,118313
0,118297
0,11828
0,11826
0,118236
0,118213
0,118193
0,118169
0,118142
0,118119
0,118099
0,11808
0,118071
0,118065
0,118061
0,118058
0,118056
0,118053
0,118051
0,118048
0,118045
0,118043
0,11804
0,118036
0,118022
0,118012
0,117991
0,117963
0,11794
0,117901
0,117842
0,117783
0,117724
0,117665
0,117607
0,117571
0,117554
0,117546
0,117541
0,117536
0,117529
0,117525
0,117521
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33,39
31,72
31,54
31,29
29,05
25,3
23,39
25,38
26,71
27,41
24,56
24,94
23,35
21,17
22,62
25,8
28
29,34
31,18
32,55
31,36
31,04
31,74
32,47
31,21
31,01
30,76
28,71
27,44
24,69
24,33
23,95
24,18
25,6
23,31
22,51
22,51
21,33
22,15
23,29
24,04
25,56
26,12
26,9
28,01
28,48
28,52
28,76
28,89
28,84
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67,2
69,4
66,1
74,5
66,6
67,3
53,8
47,8
42,8
43,9
36,4
25,5
22
32,6
43
36,2
34,6
32,6
34,2
34,6
47,8
49,9
45,2
52,2
57,5
42,7
36,5
32,3
31,5
29,9
27,1
23,4
34,8
41,3
36,9
34,7
32,1
27,2
27,4

30,7
30,6
36,5
50,7
53
34,1
22,9
20,2
26,1
23,2
27,7
33,8
34,9
34,5
32,9
28,2
24,5
21,7

47,1
40,8
33,8
42,5
41,1
40
46,1
53,3
62,4
54,7
50,9
50
41,5
51,8
54,8
53,6
57,3
45,8
38
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33,2
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28,3
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7187,148
7196,503
7205,658
7214,807
7223,357
7232,574
7242,992
7253,679
7264,25
7274,685
7285,042
7295,122
7304,799
7313,985
7323,592
7333,391
7343,197
7353,198
7363,492
7373,949
7384,572
7394,982
7405,208
7415,524
7425,574
7435,446
7445,879
7456,397
7466,925
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7487,963
7498,216
7508,013
7517,717
7527,638
7537,383
7546,953
7556,191
7565,052
7574,006
7583,501
7593,039
7602,638
7612,723
7623,126
7633,446
7643,829
7654,151
7664,405
7674,747
7685,086
7695,339
7705,298
7715,459
7725,748
7735,863
7745,763
7755,245
7764,317
7773,731
7783,221
7792,511
7801,572
7810,988
7820,447
7829,957
7839,861
7849,912
7860,055
7870,174
7880,265
7890,355
7900,452
7910,464
7920,384
7930,292
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7959,814
7969,803
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0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
0,125318
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0,114547
0,114544
0,114542
0,114539
0,114537
0,114535
0,114531
0,11452
0,1145
0,114469
0,114433
0,114376
0,114319
0,114262
0,114205
0,114148
0,11409
0,114033
0,113995
0,113967
0,11395
0,113943
0,113937
0,113929
0,113924
0,11392
0,113911
0,113897
0,113884
0,11387
0,113853
0,113821
0,113764
0,113708
0,113651
0,113594
0,113537
0,11348
0,113424
0,113367
0,11331
0,113253
0,113197
0,113159
0,113149
0,113143
0,113126
0,113108
0,113086
0,113073
0,113059
0,113048
0,113038
0,113026
0,113009
0,112982
0,112942
0,112885
0,112829
0,112773
0,112716
0,11266
0,112604
0,112547
0,112491
0,112435
0,112407
0,112392
0,112386
0,112379
0,112371
0,112363
0,112348
0,112341
0,112335
0,11233
0,112325
0,112317
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1.72E-03
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1.71E-03
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1.65E-03
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1.60E-03
0,001596
1.59E-03
1.59E-03
1.59E-03
1.59E-03
1.59E-03
1.58E-03
1.58E-03
1.58E-03
1.58E-03
1.58E-03
1.57E-03
1.57E-03
1.57E-03
1.57E-03
1.57E-03
1.56E-03
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1.56E-03
1.56E-03
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28,15
27,79
25,4
22,25
19,95
18,41
20,77
22,54
22,41
22,78
21,76
18,4
17,87
20,23
23,43
24,82
25,73
26,7
27,48
27,36
27,49
26,71
25,67
25,14
24,62
24,18
22,8
20,68
18,34
16,26
16
15,56
14,74
14,57
14,52
13,3
13,68
18,53
22,93
24,1
24,68
25,24
25,85
26,23
26,32
26,31
25,59
24,94
24,22
23,9
22,74
21,69
21,07
18,23
16,99
17,11
16,42
15,9
15,25
14,34
15,15
19,06
23,62
24,46
24,65
25,41
25,8
25,91
25,63
26,02
25,71
25,04
24,81
23,98
22,66
21,88
21,67
20,96
21,09
20,57
19,67
20,08
20,42
17,93
17,26
19,96
24,15
24,86
25,59

31
30,4
42,2
59
70,4
77,4
54,2
345
29,6
27,4
237
32,4
35
336
25,6
20,9
19,3
19,8
24
24,4
28,6
30,3
38,3
443
51,9
54,5
57,4
60,6
70,5
778
78,3
81
86,1
85,8
82,1
84,8
85,4
79,3
61,8
58,8
525
51,5
49,4
487
473
46
53,8
60,6
62,9
62,8
65,8
64,6
63,7
75,7
81
775
80,3
79
79,4
84,6
84,9
76,2
60,1
57,6
57,3
54
49,6
54
57,4
56
57
57,3
56,2
65,9
71,9
68,4
65,5
70,4
72,1
772
77,6
738
67,5
75,8
83,7
757
58,9
55,6
54,2
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8057,863
8067,575
8077,317
8087,186
8096,858
8106,12
8114,981
8124,387
8134,046
8143,678
8153,337
8162,858
8171,648
8180,27
8189,487
8199,142
8208,847
8218,536
8228,17
8237,731
8247,29
8256,823
8266,404
8276,014
8285,614
8295,194
8304,746
8314,187
8323,314
8331,884
8339,774
8347,557
8355,163
8362,425
8369,607
8376,758
8383,344
8390,103
8398,638
8407,955
8417,338
8426,726
8436,106
8445,463
8454,794
8464,106
8473,405
8482,71
8492,003
8501,263
8510,494
8519,625
8528,617
8537,501
8545,75
8553,617
8561,511
8569,166
8576,626
8583,832
8590,658
8597,807
8606,182
8615,231
8624,304
8633,366
8642,42
8651,452
8660,467
8669,472
8678,454
8687,429
8696,392
8705,339
8714,244
8723,039
8731,733
8740,384
8748,916
8757,455
8765,894
8774,145
8782,466
8790,837
8798,629
8806,217
8814,462
8823,188
8831,917
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0,125318
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0,112029
0,112005
0,111991
0,111986
0,111983
0,111981
0,111976
0,111965
0,111955
0,111945
0,111936
0,111928
0,111921
0,111912
0,1119
0,111887
0,111872
0,111853
0,111831
0,11181
0,111787
0,111769
0,111752
0,11174
0,111731
0,111724
0,111719
0,111715
0,111713
0,111711
0,111709
0,111707
0,111705
0,111703
0,111701
0,1117
0,111698
0,111696
0,111691
0,111685
0,111677
0,111667
0,111656
0,111643
0,11163
0,111615
0,111606
0,1116
0,111594
0,111589
0,111585
0,111581
0,111577
0,111575
0,111573
0,11157
0,111568
0,111566
0,111564
0,111563
0,111561
0,111558
0,111553
0,111546
0,111539
0,111531
0,111519
0,11151
0,111502
0,111493
0,111484
0,111477
0,11147
0,111465
0,111461
0,111457
0,111453
0,11145
0,111447
0,111444
0,111441
0,111438
0,111435
0,111433
0,111431
0,111428
0,111422
0,111414
0,111405
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1.54E-03
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1.47E-03
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1.46E-03
1.46E-03
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1.46E-03
1.45E-03
1.45E-03
1.45E-03
1.45E-03
1.45E-03
1.45E-03
1.45E-03
1.44E-03
1.44E-03
1.44E-03
1.44E-03
1.44E-03
1.44E-03
1.44E-03
1.43E-03
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26,76
27,03
27,62
27,35
27,73
27,78
27,18
26,47
25,17
24,22
23,21
22,61
21,2
19,53
18,36
18,23
17,54
17,69
16,42
17,26
20,51
24,86
26,94
27,31
28,02
28,01
28,57
28,77
29,51
29,16
28,36
27,91
27,36
25,7
24,38
23,53
22,55
19,99
18,72
18,47
18,5
17,7
16,78
16,78
21,39
26,22
26,51
27,63
28,4
29,03
30,16
30,8
31,25
31,38
31,08
30,81
29,73
27,88
24,54
21,75
20,75
20,71
19,93
19,01
19,26
18,44
18,44
18,93
22,46
26,7
28,08

30,86
31,81
33,53
34,47
34,73
34,2
33,55
33,31
32,15
29,83
27,55
24,77
22,85
22,14
22,46
21,86
20,84

48,9
49,3
52,2
58,3
58,9
57,5
56,6
62,2
65
70,8
75,2
72,9
72,9
79,1
83,3
81,1
82,4
83,5
85,7
84,5

65,9
56,3
48,8
43,6
49,7
44,3
48,3
451
48,8
52,7
51,8
52,7
55,2
57,8
55,2
59,2
71,2
72,1

70
72,9
74,9
77,7
67,6
57,3
62,3
53,1
41,2
46,5
39,5
37,9

42
39,4
43,6

43
40,5
45,2

64
65,1
61,9
63,3
68,5
66,2
70,2
67,1
67,8
67,7
67,3
59,7
50,6
38,4
31,2
28,2
26,3
28,9
35,5
37,3
34,1
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64,3
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8849,286
8857,909
8866,471
8875,041
8883,562
8892,064
8900,605
8909,169
8917,747
8926,291
8934,765
8943,173
8951,396

8959,31
8966,945
8974,534
8981,928
8989,351
8996,389
9003,668
9011,675
9020,062
9028,381
9036,659

9044,86
9053,046
9061,156
9069,225
9077,177
9085,166
9093,239
9101,344
9109,481
9117,679
9125,853
9133,975
9142,006
9149,671
9157,063
9164,384

9171,7
9178,806
9185,646
9192,475
9200,264

9208,27
9216,249
9224,141
9231,943
9239,654
9247,182
9254,581
9261,877
9269,133
9276,437
9283,778

9291,29

9299,01
9306,826
9314,434
9321,895
9329,335
9336,634
9343,743
9350,889
9357,849
9364,796
9371,835
9379,384
9387,004

9394,51
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9408,989
9415,875
9422,331
9428,508
9434,596
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9453,694
9460,419
9467,561
9474,942
9482,391
9489,739
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31,3
32,18
33,09
31,58
29,46

28,9
26,98
24,18
24,45
22,37
20,82
20,76
21,82
24,26
26,62
30,85
28,67
29,22
29,64
30,86
31,58
31,72
32,45
32,35
32,92

33,4
33,45
33,81
32,19
29,04
27,33
26,67

25,7
24,01
21,31
21,31
23,66
21,35
20,66
18,89
17,63
20,45
22,53
23,87
24,94
26,33
27,34
28,26
28,99

28,4
27,24
26,46
25,04

24,7

24
22,81
21,03
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20,65
19,92
17,93
17,95
18,13
18,86
18,94
20,85
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27,79
28,75
28,27
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21,6
16,7
27,3
34,3
37,8
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51,1
39,5
36,4
33,2
29,5
27
22,1
14,6
29,8
38,1
437
50,8
493
56,6
61,5
66,1
64,1
68,7
70,3
79,5
774
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54,4
48,6
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37,7
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31,7
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10739,54
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10767,55
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10786,33
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0,10431
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0,104212
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0,104132
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0,103976
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0,103872
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0,10358
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0,103501
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0,103105
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22,59
24,87
25,87
26,99
28,17
30,05
31,65
32
32,67
31,93
30,97
30,27
29,83
28,4
27,21
25,57
24,81
24,24
24,29
22,84
21,79
21,08
20,36
19,33
22,1
24,39
26,56
27,99
29,22
30,67
31,43
32,08
30,76
29,38
28,58
28,33
27,79
25,62
23,87
20,95
20,69
19,87
20,55
21,64
21,88
21,22
21,21
20,86
22,17
24,42
26
27,93
29,02
29,18
29,16
28,73
28,7
28,68
28,5
27,75
26,47
24,54
24,38
23,26
22,96
22,43
21,07
20,35
19,1
19,73
20,43
20,98
22,26
24,43
24,97
27,04
27,72
28,27
28,06
28,73
28,73
28,37
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27,02
25,55
23,14
20,2
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17,92
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27,8
29,3
31,1
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39,6
40
39,1
38,6
41,4
443
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57,5
48,9
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35
30,4
27,2
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20,6
18,1
30,4
38,8
42,8
46,7
48,8
57,7
58,8
63,3
55,8
55,9
54,5
48,8
43,8
45
43,7
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38,8
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27,5
24,7
235
29,8
325
43,2
55
55,1
52,4
54,8
62,7
745
78,8
835
86,9
89
92,6
94,3
95,7
93,9
81,9
78
75,5
71,6
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99,7

O 0000000000000 000O00O0O0O0O0O00O0OO0ODO0000O0000000000000000000000000000000000000000000000O0O00O0 OO0

=
[N)

oo o

OCO0OO0OO0O00000O0O0O0O0O0O0O0O0DO0O0O0O0O0O0D0O0DO0DOD0DO00O0DO00DO000D0O00O0000000O000000000000000000000000000000000O00O0O0OO0O0O0O0O0 OO0

10875,04
10878,8
10882,6

10886,38

10890,13
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10921,24
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10946,52
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0,10288
0,10287
0,102858
0,102842
0,102819
0,102767
0,102716
0,102665
0,102613
0,102562
0,102511
0,10246
0,102413
0,102386
0,102365
0,102351
0,102338
0,102326
0,102313
0,102304
0,102296
0,10229
0,102286
0,102282
0,102276
0,102265
0,102247
0,102224
0,102189
0,102138
0,102087
0,102036
0,101985
0,101947
0,101921
0,101899
0,101882
0,101875
0,10187
0,101866
0,101862
0,101859
0,101855
0,101849
0,101841
0,101834
0,101827
0,10182
0,101811
0,101798
0,101784
0,101761
0,101729
0,101695
0,101661
0,101633
0,101614
0,101594
0,101575
0,101562
0,101554
0,101549
0,101545
0,101541
0,101538
0,101535
0,101532
0,101529
0,101527
0,101524
0,101522
0,101519
0.101516
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0,101496
0,101483
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17,58
17,18
17,07
17,2
17,06
17,24
17,33
18,52
20,54
22,3
24,56
25,54
25,66
25,47
25,61
26,57
27,05
26,77
25,2
25,16
23,62
22,93
21,61
21,35
21,17
21,33
21,09
21,39
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21,14
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20,76
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23,83
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25,67
25,85
24,98
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22,46
21,06
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17,89
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23,84
24,87
26,91
28,41
29,28
30,68
30,26
30,51
31,33
30,95
29,72
28,35
27,19
24,74
23,5
23,91
23,5
23,58
23,7
25,6
25,19
24,15
22,03
23,25
24,17
24,76
27,63
29,92
29,7
29,1
29,59
30,01
29,58
29,42
28,95
28,09
27,29
25,02
24,06
24,16
23,07
20,77
20,41
20,06
20,37
20,04
18,55
18,15
19,94
24,2
26,55
28,71
29,57
30,3
30,89
30,76
29,84
29,67
29,47
28,63
27,96
25,52
24,32
23,21
21,09
19,96
18,83
19,23
18,62
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18,64
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25,31
28,26
30,03
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31,84
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52,4
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38,8
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40,5
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55,4
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56,9
53,6
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65,1
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771
81,9
80,9
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86,7
85,1
85,9
82,3
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86,5
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86,2
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46,3
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56,6
56,1
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60,8
64,7
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78,9
80,7
78,8
80,8
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74,7
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32,9
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9.29E-02
9.28E-02
0,092844
9.28E-02
9.28E-02
9.28E-02
9.27E-02
9.27E-02
9.27E-02
9.26E-02
9.26E-02
9.25E-02
9.25E-02
9.25E-02
9.25E-02
9.25E-02
9.25E-02
0,092465
9.25E-02
9.25E-02
0,092441
9.24E-02
9.24E-02
9.24E-02
9.24E-02
9.24E-02
9.24E-02
9.24E-02
9.23E-02
9.23E-02
9.23E-02
9.22E-02
9.22E-02
9.22E-02
9,21 E-02
9,21 E-02
9,21 E-02
9,21 E-02
9,21 E-02
9,21E-02
9,21 E-02
9,21E-02
9,21E-02
9,21E-02
9,21E-02
9,21E-02
9,21E-02
9,21E-02
9,21 E-02
9,21 E-02
9,21 E-02
9,21 E-02
9.20E-02
9.20E-02
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9.19E-02
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9.18E-02
9.18E-02
9.18E-02
9.18E-02
9.17E-02
9.17E-02
9.17E-02
9.17E-02
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0,091702
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0,091544
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9.14E-02
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19,04
20,24
18,74
18,88
19,83
20,75
22,3
24,46
24,99
28,2
31,3
32,92
32,85
31,55
31,66
31,64
31,61
31,54
30,92
29,84
25,12
22,56
23,39
22,78
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28,88
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31,09
31,4
31,54
31,38
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21,38
23,7
23,25
23,56
22,3
23,16
24,79
28,39
29,53
30,8
31,27
31,81
31,53
31,3
30,77
29,59
28,81
28,19
28,01
27,65
2731
26,17
24,95
23,24
22,76
22,22
22,35
19,26
18,35
18,36
20,84
24,36
25,36
26,54
27,5
28,36
28,21
28,06
27,87
26,94
25,3
24,53
23,9
22,14
19,39
17,35
16,99
17
16,86
16,23
16,27
17,08
16,26
16,51
20,27
24,65
25,57
26,87
27,68
28,06
28,54
29,08
28,11
27,28
26,55
25,21
25,09
24,38
23,13
20,52
19,07
18,84
20
19,29
18,16
18,32
18,05
20,02
22,59
25,66
27,43
27,57
27,63
28,07
28,26
28,17
28,01
26,88
25,13
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69
63,8
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61,9
46,6
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322
29,4
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47,4
437
33,4
25,7
24,7
26,8
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74,2
75,8
60,7
36,6
48,6
46,1
43,2
43,8
33,4
29,9
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37
433
446
485
52,7
55,8
66,4
72,2
741
725
72,4
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738
69,6
73
76,1
76,8
63,1
58,4
53,5
48,6
51,2
50,1
47,2
54,7
56,8
56,9
58,9
62,5
69,4
78,6
89,8
94,5
93,5
88,7
87,9
90,4
87,7
87,6
81,3
735
64,1
59,2
60,3
60,5
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58,6
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11962,48
11962,62
11962,76
11962,89
11963,03
11963,17
11963,3
11963,44
11963,56
11963,69
11963,81
11963,93
11964,06
11964,18
11964,31
11964,44
11964,57
11964,7
11964,83
11964,96
11965,09
11965,22
11965,35
11965,48
11965,6
11965,73
11965,85
11965,96
11966,07
11966,2
11966,32
11966,45
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11966,7
11966,82
11966,94
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11967,18
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11967,42
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11968,6
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8.63E-02
8.63E-02
8.63E-02
8.63E-02
8.62E-02
8.62E-02
8.62E-02
8.62E-02
8.62E-02
8,61 E-02
8,61 E-02
0,086058
0,086015
0,085972
8.59E-02
8.59E-02
8.59E-02
8.59E-02
8.58E-02
0,085815
8.58E-02
8.58E-02
8.58E-02
0,085777
0,085774
8.58E-02
8.58E-02
8.58E-02
8.58E-02
8.57E-02
8.57E-02
8.57E-02
8.57E-02
8.57E-02
8,57E-02
8.57E-02
8.56E-02
8.56E-02
8.56E-02
8.56E-02
8.56E-02
8,56E-02
8.56E-02
8.56E-02
8.56E-02
8.56E-02
8.56E-02
8.56E-02
8.56E-02
8.56E-02
8.56E-02
8.56E-02
8.56E-02
8.56E-02
8.55E-02
8.55E-02
8.55E-02
8.55E-02
8.55E-02
8.55E-02
8.55E-02
8.55E-02
8.54E-02
8.54E-02
8.54E-02
8.54E-02
8.54E-02
8.54E-02
8.54E-02
8.54E-02
8,54E-02
0,085406
8.54E-02
0,085402
8.54E-02
8.54E-02
8.54E-02
8.54E-02
8.54E-02
8,54E-02
8.54E-02
8.54E-02
8,54E-02
8.53E-02
8.53E-02
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8,53E-02
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1.05E-03
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1.05E-03
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1.05E-03
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1.05E-03
1.05E-03
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1.05E-03
1.05E-03
1.05E-03
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1.05E-03
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1.05E-03
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24,78
24,47
24,38
23,7
23,16
24,01
23,84
21,82
21,94
21,35
20,57
20,49
20,49
22,55
24,11
26,44
27,38
27,71
27,47
27,82
27,96
27,84
26,91
25,79
24,66
24,27
23,26
23,77
22,29

64,4
72,8
78,3
80,6
82,1
67,8
67,4
84,3
82,8
81,7
82
82,6
82,5
725
68,9
61,5
58,3
55,5
58,3
55,9
55,9
60,4
64,2
67,7
70,9
73,1
77
78
76,7
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11972,51
11972,62
11972,72
11972,82
11972,92
11973,02
11973,12
11973,22
11973,32
11973,41
11973,51
11973,6
11973,7
11973,79
11973,89
11973,99
11974,08
11974,18
11974,27
11974,37
11974,46
11974,56
11974,65
11974,74
11974,84
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11975,02
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0,125318
0,125318
0,125318