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TOL B€patog, TNV KaBodrynaon Kai TG TIOAUTIMEG CUMBOUAEC TTOL oL €dWOE.

Emiong 6a nBela va esuxopiotiow Tov Kabnynti k. M. AoAa kol tov ETik.
KaBnynt k. I. Ndvo yia Ti¢ d10pBwael¢ Kal UTTOEIEEIC TTOU EKAVAV KOl WC MEAN TNG
€EETOOTIKNC ETUTPOTIAC.

Euxoplotw Bepud tnv vmmoyneia didaktopa Ka. M. AnuntpIiadou yia TNV TTOAUTIUN
BonBeia TTou pou TIpoaEPePe KAB' OAN TNV JIGPKEIN TIPAYUATOTIOINCONAC TNC.

TéNOG Ba NBeAa va €uXOPICTACW TNV OIKOYEVEIR WOL yia TNV NOIKN Kal LAIKA

UTTOOTAPIEN TIOU HOUL TTOPEIXOV OAO TA XPOVIA TWV GTIOLAWV HOU.



MEPIEXOMENA

1.

2.

3.

NMEPIEXOMENA
SeA.
B L AT O H e e e e 8
I © T o ) TR 8
1.253TPaTOCQAIPIKO 1} KKOAO» OLOV.....uieieieiiiiieeeeiieee ettt ee e 9
1.3TPOTIOCQAIPIKO 1) KKAKO OOV......evieeeiiiiieeaiiieeessieieaessseaeesnsseeesssssseaessnnnees 10
LA TINYEG PUTTOVOTIG - eveeneeeeenteeeaueeeasteeeasaeeeasteeaassesaaseesaseeeansesesssesansseesnneeesssesansees 11
1.5 Np&aANWN 60oVTOG (03) OTTIO QUTA...ccuveieiiieaiiee e et et 12
1.6 KAIHOTOAOYIKEG GUVONKEG KO OLOV.......vvveeiiiiieeeiiereeesiiieeesssiaaeessnsneaassnsneeenns 14
1.6.1 O KOl XPOVIA BAGBN...vvveeeiiiiieeiiiieeeeitie e e e staee e e eeee e e e sraee e s enaea e nnnes 15
(DX TV 1w (00 TV o 4 (o FO USSR 16
1.8 ETUTTTWOEIC TOU OOVTOC OTO PUTOeeceuereeeeierieeeseireeeessneeeesnseseessnssneeesnnneeens 17
1.9MEBOOOI HETPNOTC TNG QNG 1 -teeeitieeeieeanteeesiteeeeiteeasieaeateeesteeeenneeesnseeennees 19
O = 1o U €T PP PPPPP 21
1.10.1 H onpaocia TG KaAMEpYEIag TOL BapBokiod otnv MNaykoouia Kal
EAANVIKI) OIKOVOUIOL .....eiiiiiieeece ettt e e ettt e e e e e et aae e e e e e e eanarnes 21
1.10.2 OIKOAOYIKEG OTTOUTIOEIG 1. vrvreeenrrrreeasereeessnsnraessssreeesassneaessssseeessnsnseeeans 22
ZKOMOX THX EPT A A e 25
YAIKA KAI MEOOAON. ...ttt a e e ee s 26
3.1 ®UTIKO LAIKO Kal CUVONKEC OAVATITUENG. . .ccvveeeee .26
3. 2 ©@4aAapol avAaTITLENG PE EAEYXOMEVN EKTTOUTTH O3 26

3.3 MNopatNPNOEIG-METPAOEIG ...cveeeeiieeeiiee e 28



MEPIEXOMENA

4. ATOTEAEZMATA

5. ZYMIMEPAZMATA

6. BIBAIOIPA®DIA

7. NMAPAPTHMA



EIZATQrH

1. EIZATQIH
1.1 'Olov
To 6lov avakoALEONKe apxikad 10 1839 amd tov yepuavo emiotriyova Christian
Friedrich Schonbein. Mapdyetal otnv oTHOGEAIPA WC PWTOXNUIKOC puToC. Eival
€va POpIo TIOU TTEPIEXEL TPia ATopa 0&uyOvouL Kal €xel Tov TOTTo Ch. Eival éva aoTtabEg
MOPIO OTIOTEAOUHEVO OTTO Tpia Atopa ofuyovou. To 0lov €XEl TNV ONUOVTIKNA
QEWTOXNUIKN 1810TNTO VO OTIOPPOPA TNV NAIOKN  OKTIVOPBOAIO PKOUG KUMOTOG

peTaéL 200nm kait 300nm (ultraviolet i UV):

To atopiko o&uydvo ,0, Ttou oxnuatiletal avtidpd Eavd Pe T0 POPIaKO ofuyovo, 02,
Kal avaoxnpoTidel 6oV GLUUTIANPWVOVTOC TOV KUKAO TOU 0{0VTOC.

MTtopei eTtiong va oxXnNUATIOOEl PE TIC NAEKTPIKEG EKKEVWOEIC OTIO KEPAUVOUC KATA
NV didpkela Katalyidwv (http://www.theozonehole.com/ozone.html).

O1 eXevBepeg pileg ofuydvou 0E&eldwvVoLY Ta LAIKA PE Ta OTtoia €pxovial o€
ETTAEN VW oLvdEovTal Kal pe T dladikaaia yripavon. To 6Jov avtidpd éviova e
GAAQ POPIO YI'AUTO Ol PHEYAAEC CUYKEVTPWOEIC TOU KOVTA OTO £€10(POC ATIOdEIKVUOVTOI
T0&IKEC. O1 €€atuioel PNXOvVoKivnTwy OXNUATWY KOl Ol EKTIOPTIEC OEPILV TWV
Blopnxaviwv, ol atyoi Pevdivng, Kal ol XNUIKOi SIOADTEC Eival HEPIKEC OTIO TIG
ONUAVTIKOTEPEG TINYEC TwV 0&diwv Tou alwtou (NOY) Kal GAAWV TITNTIKWV
OPYOVIKWV EVWOEWV, TIOU ovopalovTal TIPOSPOUES EVWOEIG 0{OVTOC.

To 0Olov €xel OlOQOPETIK CUUTIEPIPOPA avAAOyo HE TO TIOU Ppioketal
(ep@aviCetal g dVO CTPWHATA TNE ATUOCPAIPAC) KOl PTIOPEL va dpa TIPOCTATEVTIKA

1 va TipokoAgael BAaBeq (http://www.theozonehole.com/ozone.html).
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1.2 ZTpATOCQAIPIKO I «KOAO» OL0V

Mepimtovu TO 90% TOUL OTUOCEAIPIKOV OTPWHATOC 0OLovToC PpioKeTal OTN
oTpaTOo@aIpA. TO OTPATOCQPAIPIKO 1 "KOAO" OOV ETIEKTEIVETON TIPOC TO TIAVW
Tiepittou amo ta 16 €w¢ ta 48 XIAIOUETpa (Km) Kol TIPOCTOTEVEL TN yn O1od TNV
ETURAAPN LTTEPIdN aKTIVOBOoAia Tou NAlou (UV-b)
(http://www.policyalmanac.org/environment/archive/ozone.html).

To 0lov Touv gP@AVIETal OTN OTPATOCPAIPA OVOKUKAWVETAI Of €va OToBePO
TocooT6. H Pabuiaia  kKataotpo@r] Tou  "KOAOU" OJ0oviog O@EIAETal  OTOULG
xAwpo@bopdvOpakeg (CFCs) k.A.Tt. Ol oucoie¢ auUTEC TTOL EKADOVTOL ATIO TOULG
PUTIOUG TWV OXNMATWY, TIC EKTIOPTIEC AEPiWV Twv PIOPNXAVIOV K.A.T., KIvouvTadl
HECW TNC TPOTIOCPAIPAC £WC OTOL POAVOoLY OTn oTpatoc@aipa. Ekel kataveépovtal
avaAoya PE TNV €VIOCT TWV LTIEPIWAWV OKTIVGOV TOU HAIOL TTOL dEXOVTAI Kal OTn
OULVEXEID ATIEAELOEPWIVOLVY HOPIa XAWPIOL Kal Bpwpiov, T OTIoia KATACGTPEPOULY TO
"KOAG" 0ov. 'Eva poplo xAwpiou 1 Bpwuiov pmopei va kataotpé@sl 100.000 uyopla
0dovToG, ME OTIOTEAECUA TO OOV VO KOTACTPEPETAl TIOAD ypnyopotepa aTtd TNV
OVTIKOTAOTAGCT) TOU
(http://www.policyalmanac.org/environment/archive/ozone.htmil).

AOPUPOPIKEG TTOPATNPNOEIC €xouv Oeiel OTI TAYKOOMIOLUC TO TIPOCTOTEUTIKO
OTPWHA 6oVToC EXEl AETITOVEL OPKETA. Ol PEYOADTEPEC ATIWAEIEC EPPAVI(OVTAl TIAVW
O1to 10V BOpelo kol Notio MoAo emedr) n peiwon Tou 0oviog ETUTAXVVETAlL OTIG
€CAIPETIKA KPUEC KAIPIKEG TLVONKEC
(http://www.policyalmanac.org/environment/archive/ozone.html). Ta ETIEICOIA

040VTOo( (PWTOXNUIKA ETTEICOIN) €ival EEAIPETIKA EVTOVA KOTA TIG BEPUEC,
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nAloAovateg NpéEpeg (Munn and Maarouf, 1997). I'‘autd kot otnv EAAGdaQ, OTIOU TO
KAipa gival {eotd Kal N NAIOQAVEID QUENUEVN, TIOPATNEOLVTAl LYNAA ETUTIESO

olovtoc.

1.3 TpoTtIoo@AIPIKO 1} «KOKO» OOV

H tpoTtoc@aipa €TIEKTEIVEI EWC 16 XIAMOPETPA TIAVW ATIO TNV ETUQPAVEIN TNG YNG,
OTIOU CoLVAVTA TO OEUTEPO OTPWHA, TNV OTPATOCEUIPA. H TpoTtdc@aIpa eival 10
OTPWHA TIOU TIEPIBAAAEL TN YNIVN ETTQAVEIO Kal £0wW BpiokeTal T0 "KOaKO" 0lov. AuTO,
oe avtiBeon pe TO OTPOTOCEAIPIKO TIOU OPA  TIPOOTOTEUTIKA, €XEl OPVNTIKEG
ETUTITWOEIC TOGO OTOV AVOPWTIO 600 Kal ot PUTA. MAAICTA T PUTA Eival TIOAD TTIO

evaioonra.

Av Kal OpIoUEVOL ATHOC@AIPIKOI POTIOl TIPOKOAOUVTAIL OTIO TN QUON, N avepwTIIVN
OpOCTNPIOTNTA OTIOTEAEI €va GNUOVTIKO Ttapdyovia puttavong. O BaoikOtePOg Kal
o €TdNUIOG yia To @UTA PUTIOC Bewpeital amo oelpd EMICTNPOVWY 10 6oV

(tpoTtoo@aipiko 6lov) (http://www.ecobadge.com/articles/agriculture.html).

ATIO 10 1900, T TT00G 6OVTOC KOVTA OTNV ETUPAVEID TNE YNE £X0LV TOLAAXIOTOV
OITAACIOCTEL.  2TIC OOTIKEG TIEPIOXEC TOL BOPEIOL NUICQEAIPioL, Ta LYPNAG ETtiTteda
olovtoC ep@avidovtal ouvnBwC KATtA TN OIGPKEID TwV BePPWVY, NAIGAOLOTWVY,
Bepiviov punvawv (attd Tov ATIpiAlo  péXpl To ZeMTEPPpPIo). Ta emimeda 6{ovtog
peyloToTtololvTal apyd 1o armoyesupa. Mia eotr) nAIGAOLOTN NUEPO Eival TO TEAEIO
TIEPIBAAAOVY yIO TNV TIapaywyn 6Joviog, AOyw Tou OTI JIOUOPPWVETAL EVO OTPWHA

QVTIOTPOPNC BEpPOKPACIOg OTNV OTHOC@AIPA TIOU 0dNYEI TNV Ttayideuon
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TwV POTIWV KOVTIA OTO £€da@oC. AVTIOeTa Ta eTtiTeda ToU OLOVTOC HEIWVOVTOL OTOV
VUXTWVEL.
(http://Iwww.windows.ucar.edu/tour/link=/earth/Atmosthere/ozone_tropo.html)

H 1toooTtikoTtoinon, o€ TOTIKO eTtiTtedO, ToL @opTtiov O3 eival 1dlaitepa SVTKOAN
€EAITIOC TWV PEYAAWV EVOANOYWV OTIC CUYKEVIPWOEIC TWV TIPOOPOUWVY TOL AgPiwV
oTnNV atuooEAIPa Kal TIC TIEPIBAANOVTIKEG OUVONKEC TIOL 0dNyoLV GTn dnuIoLpYiIa
Tov (Dammgen and Weigel, 1998). O1 ouykevipwoel( Tou O3 otV oaTuocEaIpa,
Kupaivovtal amo 20 wg 60 nL. L"l ye évtova €TEICOdIO TIOL PTIOPED v QTAVOULY OTa

250 nL. L'l (Sandermann, 1996).

1.4 TInyég puTTOVONC

YTIApX0UV TIOANEG TINYEC POTIWV. MTTOPOUV va XWPICTOUV OE YEVIKEC KATNYOPIEG
OTIWC Ol KIVNTEG, Ol OTOBEPEC KAl Ol QUOIKEG TiNyeéG. O1 KIVNTEC TINyEQ
TEpIAAPBAVOLY TO PETAQPOPIKA pEoa (OUTOKivNTa, @OPTNYd, Asw@opeia, Tpaiva,
0EPOOKAQN, K.a.). Mapadesiyyata oTtaBepwV TINYWV €ival 0l HEYAAEC BIOUNXAVIKEG
MOVAdEG, Ol EYKOTAOTACEIS KOBAPIOUOU, Ol TIOALAPIOUEC MIKPEC Plopnxavieg Tou
TIAPAYOLV TIC TIPOOPOMEC EVWTEIC, Ol YEWPYIKEG PIOUNXAVIEC YOAAKTOKOMIKWY Kal Ol
Blounxavieg Tapaywyng AITTacudtwy. Ol TIapaATIAvw TINYEC Eival PEPIKEC ATIO TIC
ONUAVTIKOTEPEG TINYEC Tou NOYX Kol TwV TITINTIKWV  OPYAVIKWV  EVWOEWV

(http://www.ecobadge.com/articles/agriculture.html).

Ol PUOIKEG TINYEG UTTOPOULV ETTIONC va d1adPAUATIOCOLY €vav CNUAVTIKO POAO OTN
mapaywyr pUTwv. Mapadeiypatog xapv, n NEAICTEIOK dpacTNPIOTNTA UTIOPEL va

OTTI00ECPEVTEl GNPOVTIKA TTOOG PUTIWV CGTNV ATHOCEAIPA.
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TENOG, Ol "BIOYEVETIKEG EKTIOUTIEG", dNAADN EKTIOUTIEC TWV OPYAVIKWY EVWTEWV

OTI0 SEVTPOA KOl QUTA UTTOPEI v cLUPBAAOLY OTN POTIAVCT) OPICHEVWV TIEPIOXWV.

To 16XVPO PWCE TOL RAIOL Kal 0 {ECTOC KAIPOC £XOLV WC ATIOTEAECUA TNV aLEnon
TNG OUYKEVIPWOEWC TOL ETUPRAAPBOVE 0ovTog oTov 0éPa. MOANEC QOTIKEC TIEPIOXEC
Teivouv va €xouv uvPnAa emimeda "KakoU" 0OJovtog, OAAG KOl GAAEC TIEPIOXEC
UTIOKEIVTOI ETTIONG OTO LYNAG €TTITIEdO OLOVTOC OEAOUEVOU OTI HECW TWV AVEUWVY Ol

EKTIOUTIEC NOX PETOQEPOVTAL TIOAD JOKPUTEPD ATIO TIG APXIKEC TINYEC TOUC
(http://www.policyalmanac.org/environment/archive/ozone.shtml).

Ol OULYKEVTPWOEIC 6JovTog UTIopoUV va TIOIKIAOUV aTtO XpPOvo ae xpovo. Ol
METAROANOPEVEC KAIPIKEG OLVONKEC (10w o1 (eOTEC BePIVEC PEPEC), Ol TIEPiodOL
OTACIYOTNTOC TOU OEPA, Kal GAAOI TIOPAYOVTEC TIOU CUUBAAAOLV OTO OXNMOTIOUO

0ovTo¢ KaBIOTOUV TIC PHOKPOTIPOBETUEC TIPORAEPEIC OUOTKOAEG

(http://lwww.policyalmanac.org/environment/archive/ozone.shtml).

1.5 H MpbdoAnyn touv 6lovtoc (03) aro ta euTtd

H onuavtkotepn dpacn tou OJoVIoG TIPAYUOTOTIOIEITAl O@OTOL €ICEADElL TO
0€pPI0 OTa QUAAA. H avtidpaon twv @UTWV oto O3 PTIoPEI va XOPAKTNPIOTE W¢ TO
OTIOTEAECOUA MIAC OEIPAC PUOIKWY, BIOXNMIKWY Kal QUCIOAOYIKWY dlEPYaciwv. To O3
SlaxEeTal amo Tov aépa OTO PUTO PECA ATIO TO CTOMATIO KOl YO TOV AOYO auTo 1O
OTOMATIO OTIOTEAOVUV ONMEIo EAEyxou TNC 10000V 1oL O{ovTog oTo QUTO (Unsworth
and Hogsett, 1996). Ta @uT& AauBAVOLV KOl OTIEAELOEPWVOLV TO AEPIO KLPIWC

MEOW TWV OTOPATWV (€IK.1), attd Omov sloépxetal To CO2 1oL Eival ATTAPAITNTO YIa
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NV @WToCoLVOeCT. Mg Tov id10 TPOTTIO €I0EPXETAl Kal TO 6oV OTa QUTA.

O pOAOC TNG AYWYIMOTNTOC TWV CTOPATWY Eival onUAVTIKOC yia TNV €i0030 TOU
0{0oVTO¢ OTO QUTA Kal TEAIKGA ETTNPEACEl TA PUTA OCO KAl N CUYKEVTPWON Tou 0LOVTOo(
otov TepIBAAovIa  xwpo (Panek et al, 2002). Ta otogata o ULPNAEGQ
OULYKEVTPWOEIG 0ovTog (Ttavw attd 200 nl_. L'1) avudpolv pe PEPIKO KAEioIPO. €
XAUNAOTEPEC OLYKEVIPWOEIC €XOLV KOTaypa@ei epebiopata yia avolypa i KAEioiuo,
avaloya pE TO €id0C TOU @UTOU KOl TIC CLVONKEG TEPIBAAAOVTOC. H LdATIKA

KOTOOTAOTN TOU QUTOU TIaidel oNUAVTIKO POAO OTNV avtidpacon Twv oToudtwv (Van de

Geijn et al, 1993).

Eikova 1. Odoi 6Zovtog atto ta atopata. (Agriculture and Agrifood -Canada,2001)

‘Otav 10 00V €I0ENBEI GTO QUANO, UTIOPEL VO TPAVPATIOEL TOV 10TO TWV QUAAWVY KOl
va avatpEYPEL TNV KAVOVIKI YETOROAIKN AEITOLpyia Tou @UTOU. MAOVO €va PIKPO PEPOC
TOU 0OJ0oVTOG TIOUL E€ICEPXETAl OTO QUANO Ba TIEPAOEl TO TAACUOAARUUA. Kotd
OULVETIEIO, 1N OuVATOTNTO €VOC KUTIAPOL VO UTIEPOCTIICEl TNV E€EWTEPIKN TOU
MEUBPAVN, WOTE va MPNvV €I0EABOUV 01 JIAQPOPEC €eAeVBEPEC pileg, eival To
ONMOVTIKOTEPO XAPAKTNPIOTIKO YyVWPICHA TIOL KaBopilel edv To 6oV eival 1 oxl

13
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eTPAAPEC ae €va KUTTAPO. TO aoKOPPIKO 0L Kal PEPIKA GAAA OVTIOEEIdWTIKA, EXEL
Bpebei 0TI evepyolV KATA TETOIO TPOTIO GTOV ATIOTIAACTH, WOTE VO ATIOTPETIOVV TOV
TPOLUOTIONO OTO  TIAQOMOAAUMA. H AQWn Ttou odoviog (ot Mo dedopévn
OTHOOQAIPIKI] CUYKEVIPWATN) KATA €va PEYAAO PEPOC KaBopileTal ato 10 TIAATOC TwV
OTOMATIKQWV TIOpwv. ETopévwg, €ival Katavonto Twe N evaiocbnaoia twv @uUTWV OTo
0oV TIOIKiAEl.  TTIOAAG €idn QUTWV €ival APKETA AVOEKTIKA €V AAND Eival EEIPETIKA
€vaiodnta (T.X. To YOVOKOTULANDOVA €ival TIIO AVOEKTIKA OTIO TO SIKOTLANDOVA QUTA).
EmimAéov, péoa o€ éva €idog n evaiocOnaoia PTTopEi va TIOIKIAEl PETOED TWV TIOIKIAIWV.
MOV, Ol HIKPEG YEVETIKEC SIOPOPEC VA eival LTIEDBLVEC yIO TIC OAAAYEC OTNV

evaiodnaia (http://mww.uni-hohenheim.de/biostress/ozone_and_vegetation.html).

1.6 KAMIPOTOAOYIKEC CUVONKEC Kal 0oV

Ol KAIJATOAOYIKEG OULVONKEC (Bepuokpaaia, @wg, uvypacia) cuLPPAAAouLV OTO
pEyeBOC NG PAAPNG VOC QUTOU KOTA TNV €KOBECN TOU OE QUENPEVEC GUYKEVIPWOEIC
0lovto¢. H BAARN artd 1o O3 gival peyaALTEPN OTA QUTA TIOL PHEYOAWVOULV OE OXETIKA
vYNAEC Bepuokpaaieg (27-32°C) Ttapd 0€ EKEIVA TTOL TIPIV UTIOCTOUV TNV ETTIOPACT)
ToU O3 peyaAwvouv ae XapnAEg Bepuokpaaieg (10-15°C) (AdAag, 2000).

ATIO PEAETEC dIOTIIOTWONKE OTI N €Midpacn tN¢ av&nong Tng Bepuokpaaciag dev
gival dueon OAG €upeon Kal OUVOEETAl PE TNV OAAOYN TIOU TIOPOUGIALETOl OTN
oloBabuion ToL LBOTIKOL duvaulikov (VPD-vapour pressure deficit) amo Toug
MECOKUTTAPIOUE XWPOUC TIPOG TNV OTPOc@aAlpa (TAoN aTPwv), OTaV N OXETIKA
vypagoio Topapével  otabepr). E@ocov 1o Lvdatikd SUVOUIKO  ETINPEAlEl TNV

OYWYILOTNTA TWV OTOPATWY, TN SIATIVON Kol TNV avénan tNg QUAAIKAG ETTUQAVEING
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TOTE LTTAPXEl EPHPECT OPVNTIKN AAANAETTIOpaoN NG Bepuokpaaciag wg TTpog 1o 6oV
(US EPA, 1995, Tonneijck. and Van Dijk, 1997).

e avtiBeon pe GAAoug agpioug pUTIoug, N BAGPRN ato to 03 sival peyaAlTepn
OTa QUTA TIOU PEYOAWVOUV O LYNAR OXETIKN LYPACia, KAl XOUNnAR €vtacn @wTog
(A6Aag, 2000).

1OV 0€pa N Kpiolun ouykévipwarn olovtog aveépxetal ota 0,1-0,2 nl_. L' (AdAag,

2000).

1.6.1 O¢&gia kal xpovia BAARN

O1 BAABEC TV QUTWV PUTIOPOLV VA XWPICTOUV O 2 KATNYyOopPieg, avaloya UE TNV
dldpkela €kBeong, ta emimeda OLOVTOC Kal TNV gvalodnaia Tou @utov. Me Bdaon ta
TIAPATIAVW, SIOKPIVOVTal Ol EEMCG KOTNYOPIEC:
a)H o&eia BAGRN TtpokUTITEl ATIO CLUVTOUN i HOKPOXPOVN €kBean ae LYNAA eTtiTiEdA
ofovtog, 1 Otav TO QUTO e€ival 1dlaitepa evaioBnto oto 0lov. H o&eia {nuia
XapaKTNpidetal amd KaBOPIoUEVES UE TAPNVEID TIEPIOXEC VEKPOU 10TOU.
>tV o&eia {nuia OAOGKANPO TO QUAAO 1 OKOUO Kal OAOKANPO TO @UTO PTTIOPOULV va
o0dnynBoulv ato Bavarto.
B)H xpovia BAABN TpoKUTITEl oLVABWCG OTIO €KBeON O XaUNAG eTtieda 6Lovto(
yla I HEYAAN XPOVIKA TIEPIOdO 1 €AV TO QUTO £XEl KATIOIO OVTIOTOCOT OTOV PUTIO Kal
TIPOKOAE[ MIKPOTPOULUOTIOPNOUE OTO QUTO. Ta XPOVIO CUUTITWHATO QOVEPWVOVTAL HE
TO KITPIVIOPO, TOV OXNUOTIOMO OTIYUATWY, OAAG Kal TNV avdoxeon avénong Xwpic
OPOTA CUUTITWHATA K.A.TL.

(http://www.ces.ncsu.edu/depts/pp/notes/Ozone/ozone.html).
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1.7 Zuptmttopata

A1G@opol TOTIOI CUPTITWHATWY oLVAEOVTAl CUVNOBWC PE TNV €KBEan TOu QUTOU
oT1o 0oV, €& aItiag Tou OTI ATIOTEAEL Eva TTOAD TOEIKO agplo. AuToi TIEpIAAUBAVOLV TN
XAWPWOoN Twv QUAwV, TIC HIKPOOKOTIIKEG KNAIDEC MPE EAAPPA  HOUPICUEVEG
OVWMOAEG TIEPIOXEC Kal PE SIAPETPO MIKPOTEPN OTIO 1mm, OKOTEIVOXPWHEG TIEPIOXES
SIAPETPOL TIEPITIOL 2-4 mmM. KOl TIEPIOXEG TIOL £XOLV KUPIWE 0o 1} KOl KOKKIVWTIN
OTIOXPWAOT. ZTC TIOAD LWYNAEC OUYKEVIPWOEIC, O 10TOC TwV QUAAWV TIAPOUCIALEL
MIKPEC VEKPWUEVEG TIEPIOXEG. TO CLUTITWHATA gu@aviovTal Kal OTIC dUO0 ETIIPAVEIEC
TWV UMWV, OT0 TIOAQIOTEPO KOl PECNG NAIKIOC QUAAD, HETOED TWV VEUPWOEWV
TOUC. Z€ PEPIKA €idN T CLPTITWMOTA TIOU gP@avidovtal, 0 TUTIOC Kal N dPINOTNTA TOU
TPALMATIOPOU Eival EEAPTWHEVA OTIO TOUC SIAPOPOULC TIPOAVAPEPOBEVTEC TTAPAYOVTEC
(http://www.ces.ncsu.edu/depts/pp/notes/Ozone/ozone. html).

Z& OUTO TO ONEio TIPETIEN va eTIICNPAVOE TIwg €ival apKeToi ol Ttapaywyoi, o€
TIEPIOXEC OTIOL TO TIPOPRANUA €ival €vtovo, Ol OTtoiol KATw aTtod TNV Tieon 1ng
Meiwong N Kol TNG OTIWAEIOG TNG TIOPAYWYNC, KOATAQEUYOUV Of€ YEKAOUOUG Kal
ETEPPACEIC PE AYPOXNUIKA XwPIC va €xouv KATol ULTIELOLVN dlAyvwaon 1
Baailopevol o€ TIPOXEIPEC KAl EUTIEIPIKEG dlAyVWOEIC. o TIopAdelypa, n EPQAvVION

VEKPWTIKWV OTIYUATWV G QUANO OEV OQEIAETAI TIAVIOTE O OCOEVEIO OANG TTAPOA
OUTA €ival GUXVEG Ol TIEPITITWOEI OTIOU XWPIC Kav dIAyvwan I OKOPO XEIPOTEPA
TIOPA  TIC OCUMPBOUAEC EIBIKWV  YEWTIOVWVY, Ol KNAIdEC QUTEC avTipeTwTTilovTal
«OULANABONV» ¢ TIOPOOITIKEC OOBEVEIEC, ME ATIOTEAECHO TOUCG TIEPITTOVC

PekaopoUg, TIoL ETURAPUVOLVY Kal TO KOCTOC TNG TIOPAYwWYrE, AAAA Kal TV idla TNV
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KOAAIEPYEIO PE XNUIKA TIOU OEV €XOUV KAMIO ATIOTEAECHOTIKOTNTA OTO OULYKEKPIUEVO
TipOPANua (Bedlooapiou K.a..,1996).

>€ OPIOPEVECG TIEPITITWOEIC OUWC, N XPNON QUTOTIPOCTOTEVLTIKWY OKELACHATWV
BonBdel otnv TPOANYN ¢ {NMIAC aTtd TO 0oV €€ AITIOG TWV AVTIOEEIDOTIKWV OUCIWV

TIOU TIEPIEXOULV (TT.X. MUKNTOKTOVO Benomyl) (Velissariou and Kyriazi, 1996)

1.8 ANMEC ETUTTTWOEIC ATIO TO 6OV OTN QUOCIOAOYIO TWV PUTWV
O1 BA&Beg TTov pTtopEi va TTABEl €va QUTO e€aiTiag NG ETIOPATEWC TOU 0LOVTO(
avagépovTal TIaPoKATW:
1. ANayég otn @ualoloyia, IBIaITEpa PEIWPEVO TTIOOOOTA @WTOoLVOEONG OF
PEPIKA €idN KAl  OAANAYEC OTNV  Katavopny Twv uvdatavepdkwv. ETmiong
TIOPATNPEITONl PEIWON Touv PIJKOD CUCTHPOTOG, N OTIoia KABIOTA TA QUTA TIIO
evaiobnta otnv énpaoia (http://oregonstate.edu/instruction/bi301/ozeffect.htm)
2. ZnUIEC TV PEPPPpavwV. MEoa otoug 1I0TOUG Twv QUTWY To O3 dlacTiatal o€
0&LYOVO Kal UTIEPOEEIdIa Ta oTtoia €TNPEALOLY TO TIAACUOAAUPO KOl TIG GAAEG
BlopeuPpAaveg pe OTIOTEAECHA VO €UTIOdICOVTOl Ol JIEPYOTieC HETAPOPAC Kal
TEAIKG TTOPATNPOUVTAl VEKPWOEICG I0TWV (AOGAQC,2000).
O1 deuTEPOPABUIEG ETUTITWOEIC TOU OOVTOC TIOL TIPOKVTITOLV WC CUVETIEID TWV
TIAPOTIAVW €ival oI OKOAOUBEC:
MEIPEVN abEnan Kal TTapaywyn, TIPowpn TTTWan @UAAWVY
au&avopevn euTtabela oTa EVIOPO Kal Ta TtTaBoyova

(http5://oregonstate.edu/instruction/bi301/ozeffect.htm)
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Mapakdtw SiVeTal €vag TIIVOKAC TIOU OVOEEPETAL OTIC QUOIOAOYIKEC AVTIOPATEIC

TWV QUTWV OTAV dEXOVTAl TNV ETIdPAC TOu 6oVTog PE BACN TNV XPrON KUTTAPIKWV

OEIKTWV:
DPYZIOAOIIKH NMAPATHPHZH KYTTAPIKQN AEIKTQN*
ANTIAPAZH
O&eidwan 1. Ek@OoeIg Kal TIPOEEOXEC OTA KUTTAPIKA
TolXwpata

2. ZUOCWPEVCT] AVTIOEEIOWTIKWV
3. AU&non 0&eidwang 0To ECWTEPIKO TWV
KUTTAPWV

YTiepevaioBNTEG AVTIOPACEIS 1. AIACTIOON TNG KUTTAPIKIC dOUNG
2. ZUUTIOKVWON XPWHATIVNG Kal
OTIOIKOOOUNG TIUPHVWV
3. Katdppeuan KLUTTAPIKWY TOIXWHATWY
4. ATEANC aTTI0IKOOOKNON TWV KUTTOPIKWVY
opyavidiwv. AKoAouBei ypriyopog
BAvaTtog TWV KLTTAPWV
5. ZUPTIOKVWON TWV KUTTOPIKWV
UTTOAEIMPATWV

ETutaxuvopevn ynpavaon 1. AO&non TwWV XLUOTOTTIWV
2. Apyn aTTI0IKOSOUNON TWV KUTTOPIKWY

OUOTATIKWY OTIWC TTAPOLCIAZETAI ATIO TN
METPIA KOl TIPOOOEVTIKI] CUPTIUKVWON
TOU KUTTOPIKOU KUTOTIAACHOTOC KOl
Trupnva

3. ZUOOWPELAN BEVTEPOYEVWIV EVWTEWV

* (Vollenweider etal, 2003)

AlIQQOPEC PEAETEC €XOULV TIPOOTIOBNOEl va KOBOopIoouv Kal TNV OIKOVOUIKN {NuIa
AOyw tou 6lovtoC. 2T Hvwpéveg MoAiteicg to NCLAN (National Crop Loss
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Assessment Network) epesbvnoe TC €TudPACE TOLU OLOVIOC Of ONUAVTIKEG
VEWPYIKEC KOAAAIEPYEIEC, CULUTIEPIAAPPBOVOUEVOL TOU KOAQUTIOKIOU, TNG OOyIOC, Kal
Tou PapPBokiol. To diKTLO aTIoTEAOUVTIOV OTIO MeydAoug Baldauoug (chambers)
OTOULC OTIoIoLG N aTUOCEOIPA NTAV eAeyxOpevn. Ta emimeda tou 6JOVTOG OTOUC
BaAdpoug Kupaivovtav oe didgopa eTtimeda  Kal ATAV €W Kal SITTAACIOG aTto 10
ETUTIESO OLOVTOC TOU TIEPIBAAAOVTOC. OAAAUOl (JIOXETELONKAVY Ol IBIEC TTOCOTNTEC

00ovT0G) TOTIOBETNBNKAV G 8 JIOPOPETIKEC TIEPIOXEC.

Ta otoixeia amd autd TO TIOAUETEC TIEipOpa XpPNolPoTonénkav amo Toug
VEWPYIKOUG OIKOVOUOAOYOUC. H GUVOAIKA UTIOAOYIOUEVN OIKOVOUIK] OTTWAEIN
(Trapaywyoi + KATAVOAWTEG) O TPEXOVTO ETUTIEON OTHOCTQAIPIKIC TIOIOTNTAC EVAVTI
plo¢ BeAtiwong tou agpa Tepitou 25% NAtav oxedov 1,6 dloeKATOUPLVPIO SOAAPIT

etnoiwg (http://www.ecobadge.com/articles/agriculture.html).

1.9 MéBodol pétpnong tNg nUIAg

AldQopeg PEBODOI Kal TIEIPAPOATIKEG TIPOOEYYIOEIC XPNOIUOTIOIOLVTIAlL YIO VO
EKTIUNOBEl n {nuia TTOL TIPOKOAEITAl OaTIO 1O OOV OTa QULUTA. MEeTaéD aUTWV
OUYKOTOAEYETAI O OTIOKAEIOPOCG TWV OTUOOEQAIPIKWV PUTIWV HE QIATPO aEpa Kal n
METAXEIPION TWV QUTWV PE aVTIOEEIdWTIKA TIX. alBUAIKN dloupia (Ethylenediurea -
EDU, k.a.). Ta meipduata pe KaBapiopyd Tou aépa pe @idtpa dlegdyovtal o€
BaAdGuoLC avoIKTHC opo@n¢ (open -top -chambers) i oe BeppokATIa PE €€DEPIOUO

(Fumagalli etal, 1997).
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Onwg TIpoava@éPOnKe, N euaoONCIa TV EULTWV OTNV ETdPAc Tou OLOVTO(
ola@épel amod €idog oe €ido¢. Opilopéva €idn @UTWV gival TOCO €uaiodBNTO TTIOL
XpnoigottololvTal Kal w¢ BIOAOYIKOI OEIKTEG. ATTIOTEAOUV TIOAUTIHA EPYOAEia, KABwWG
ME TNV BonBeld ToLg PTTIOPEL VO AVIXVEUTEI N TTapouaia evog pUTIOU Kal PETETIEITO VA
UTTOAOYIOTEL N €VTOCT TOU O€ ia 1) TIEPICOOTEPEC TIEPIOXES, XWPIC MEYAAEG DATIAVEC.
Mapadelyua TETOIWV QUTWV OTIOTEAEI TO TPIPUAAL KOl O KATIVOC. AIEBVMC w¢ dEIKTNG
XPNOIUOTIOIEITal N TIOIKIAIO KaTvol «Bel-W3». E&icou aTtoTEAEOUATIKN Eival N
EANVIKA TToIKIAIa oAeEavOpIvOU TPIQUAANIOD «ANTw». Z€ TIEIPAPATA TIOU £YIVOV OTIO
ToUuq BeMlooapiov kal Kupladn (1994), oto Mmevdkelo PutomtaBoAoyiko IvaTitouto,
dlaTioTwOnKe n 1dlaitepn evalobnaoia NG ToIKIAIOC authg. AZIOTIPOCEKTO €ival TO OTI
0 TIPWTO CUPTITWHOTA TTOPOUCIACTNKAV ETTEITA OTIO 12 WPEC EKBEONC OKOPA Kal OE
ouykévipwon 50 nL. L'L
H xprilon MNXOVIKWV PETPNTWV Kol TIadnTKwv  d€IKTwv  Bornoav  va
UTIOAOYIOTOUV Ol OUYKEVIPWOEI OJOVIOG Of EKTETOPEVEC TIEPIOXEG Kal VO
onuioupynBolv CTaBePEC NG TIOIOTNTOC TOL agpa OTw¢ ¢ AOT40 kai SUMEO.
Katayeypoupéva oToixeio oxetikd pe 10 0lov kal ol deikteg AOT40 kai SUM60
XPNolJoTIolouvTal  €TTIONG yia va  TIpoBAe@Bel TuBavr) {nuia o€ TOTIKO  Kal
TIEPIPEPEIOKO  ETTITIEDD. 2T MEIPACEIC KAl OTOUG TIOPOTIAVW  OEiKTEG OV
TEpIAaUPBAvovTal oUTe UTIOAOYI{ovTal TIEPIBOANOVTIKEC KOl BIOAOYIKEC HWETABANTEC
IOV eTNPEAdoLY TNV TIPOCSANYN Tou OJOVTOC Kal TNV ETUTITWAON oTo QUTO (Manning
et a/,2003).
Ma vo ekTuundei av o€ KATIOIO CUYKEKPIPEVN TIEPIOXN Ta ETTiTteda tou OLOVTOG

gival vPnAd (PLTOTOEIKG) TTOPATNPEOUVTAI TA OPATA CUPTITWHATA OTA gvaicONTa
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€idn. AUTO MPTIOPEI va eTUTELXOEI YE TN XPrION EVEPYWV 1 TTABNTIKWY OEIKTWwY. Ol
TIaONTIKOI JEIKTEG gival evONMIKA €idn, evaioBnta oto 6{ov, TTIoL PUOVTAI GTOV (PUOCIKO
TOUC XWPEO KOl Ol EVEPYNTIKOI €ival €idn pe yvwotn evaiobnaoia (BloAoyikoi deiKTeQ)
TIOU KOAAIEPYOUVTOI O€ TIEPIOXEC TIOL {NTEITal va SIEVKPIVIOTEL OV Ta ETTITIEdO TOU
olovtoq cival @utotoéika (Velissariou et 0/,1996). Ol €KTIUNOCEIC O EYKATECTNUEVEC
QUTEIEC QPUTWV deIKTWV (surveys) Bondolv oTo va TIPORAEPOE IKOVOTIOINTIKOTEPO N
TEAK {nuio amo T OLyKEVIPWON Tou Oloviog. Idlaitepa xproa nrav o€
TIEPITITWOEIC EKTETAPEVWV TIEPIOXWV, OTIWC ATIOMOKPUOUEVA dAaN N PEPN ME Aypla
BAAoTNON. Mg TOV TPOTIO OULTO drjpIoLPYNBNKAV XAPTEC ATIO TOUC OTIOIOLG QPaiveTal
TIOIEC TIEPIOXEC €XOUV LWNAEC OUYKEVIPWOEIC OlovioG. H xoptoypdenon Ttwv
0BPOICTIKWV CLYKEVTPWOEWV O0J0VTOQ €ival ONUAVTIKY YIO VO EVTOTIIOTOUV TIEPIOXEC

OTIC OTTOIEC PTTOPEI VO TtTapouaiacTtei {nNuid ota @utda (Manning etal, 2003).

1.10 BapBaki

1.10.1 H onuacia tng KaAAiEpyelag tou Baupakiov otnv Maykéouia

Kal EAANVIKN olkovouia

To BauPdki €xel YeyAAN onuocio € TIAYKOOMIO KOl EBVIKO €TTITIESD. Z€& TTIOAAEC
XWPEC, OTIWC Kal TNV EANGSQ, 10 BauPdakl Bewpeital TO TIPWTO YEWPYIKO TIPOIOV.

ZAuEPa 10 PBauPdkl KaAAEPyEiTal O TIEPICOOTEPEC ATIO 70 XWPEC OTOV KOOUO,
eV otnv Eupwrn KaAAigpyeital Kupiwg otnv EANGDQ, Alydtepo otnv loTtavia Kal o€
TIOAD MIKPOTEPEG EKTAOCEIC OTnV TIpwnV ovykooAaBia, BouAyapia, AABavia kai

ItaAia. H éktaon KaAAEpyelog Tou BapuBakiol TIayKOOUIwG oTaBepoTtoitnke Tavw
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artd ta 300 eKOTOPMUPIO OTP. EVW N TIAPAYWYN ME TNV KOATAVAAWON @QTAVEL OTOUC
18.500-19.000 Ttb6vouc. O1I TEOOEPIC MEYOAUTEPEG XWPEC TIOPAYWYNG, TIOU
OULYKEVTIPWVOULV Ta 2/5 Tn¢ TtayKooplag mtapaywyng gival n Kiva, H.MA, Ivdia Kai
Makiotav (TOANG, 1986).
2TOV €AANVIKO XWPOo, TO PBouPdki €ival ohiuepa n 1O SUVAMIKY KOAAEPYEID
OVAPESO OTO  @UTA  HEYOANG KOAAIEPYEIOG KOl TO TIPWTIO OO amoyn
GUVOAQYMOTIKAG GElI0G aypoTIKO TIPOIOV. KEvTpa TTapaywyng ival n @sccalia Kal n
K. Mokedovia kal akoAouBolv n Av. Makedovia-Opdkn kal n Av. Zteped EANGSQ

(TaAavoTtoAoL-Zevdoukd, 2002).

1.10.2 OIKOAOYIKEC OTTAITAOEIG

Ol KAIJOTOAOYIKEC OLVONKEC OOKOUV OTIOQACIOTIKO POA0 OTn dlaPOPPWaON NG
Topaywyng Tou  PBapBokiob Kol armoTeAolV  artic g dloKOPovong  Tou
TIOPOUGIAZouY Ol OTIOBOCEIC GE HIA TIEPIOXH ATIO XPOVO o€ Xpovo (MraAavottouAou-
Zevdoukd, 2002).

Oeppokpacia: Oewpeital 0 OTOLIAIOTEPOC KAIUOTIKOC TIapAyovTiag TIoU
OIOUOPPWVEL TO PEYEBOC Kal TNV TIOI0TNTA TNE TIopaywync. Idiaitepa n Bgppokpaaia
TIOU ETTIKPATEL KOTA T BAACTNGON Kal TO QUTPWHA TOU GTIOPOUL ETINPEALEl cOBApPd TNV
€€ENIEN TOL @ULTOV, €&autiag KOl TNG MEYAANG evalobnoiag Tou Tapoucidlel 1O
BouPdki Katd 10 oTAdIo aUTO.

H eAaxiotn Bepuokpacia edd@oug yia ) BAACTNON Kol T0 @UIPWHO TOU GTIOPOU
givar 15°C, evw pe BepuokpaacieC agpog XaunAotepeg amo 10-12°C otapatd n
avamtuén Twv Kapudiwv. H daplotn Beppokpaacia yia 10 EUTPWHA OAAG Kal yio Ta

METETIEITA OTAdIO TOU PUTOU gival 33°C. Otav n Beppokpaaia gival TTOAD LPNAR, TO
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QUTO aVTIOPA ME EVTOVN dIOTIVON, OPKEI VO LTIAPXEL ETTAPKEID VEPOU. IKAVOTIOINTIKEG
€WC LYNAEC BEPUOKPOTIiEC 0EPOC TIPWIMICOLV TNV EUPAVION TWV XTEVIWV.

Yypogia: To BapBokO@UTO €XEl CUVIEAEDTN] JIOTIVONC, OPKETA LYNAO, TIEPITIOU
560. Mo va KaAepynBei xwpi¢ dpdevaon TIPETIEL N ETNCI0 BPOXOTITWAON va gival
TOLAGXIOTOV 500mm, aTtd TNV oTtoia Ta 175-200mm va TiEQTouV KATd TNV TIEPIodo
NG KOPTIOQOpIoG. BPOxEQ KOTA TNV E€TOXN TNG OUYKOMIONC OUCXEPAIVOUV TNV
wpiyavon Twv OYINWY KApLudIwV Kal T cUAAoyr Tou BoauBokiol Kal uTtoBoduilouv
MV TIoI0TNTA TOU TIPOIOVTOG. TN XWPA MO N KOAEPYEID €ival KOTE Kavova
OPOEVOUEV, OAANG Ol GLUXVA TIPWIPEC BPOXOTITWOEIC TOU POIVOTIWPOU dnUIoLPYOUV
TIPOPBANMOTO OTNV KOAAIEPYEIQ.

H éAePn €da@IKAG vypaaciag gival amd Toug GTIOVdAIOTEPOLCE TIOPAYOVTEC TIOU
ETNPEACOLY TNV AVATITLUEN TOU QULTOU. 2€ €10@MOC TIOLU N LYpPOCio PBPICKETOI OTO
onueio N KATW aTtO TO CNUEI0 HOPAVOEWG O OTIOPOC OEV (PUTPWVEL KOl TA VEAPA
QUTA OevV UTIOPOUV VO PeEYOAwoOouLv. To PBapBokd@LTOo, a@OL TIEPACEL TO VEAPO
BAOOTIKO TOU OTAdIO, €ival TIOAD €uaicBnTo OTn cofapny MeEiwon NG €8APIKAG
vypaaciag,

dw: To BapBakoO@UTO gival NAIOPIAO Kl TIAPAYEl OTIOTEAECHOTIKA, OTAV LTTAPXEL
ETIOPKIC NAIOPAVEID KOTA TO PEYOAVTEPO TUNMPO TNG EVEPYOU TIEPIOAOL AVATITUEEWC.
BapBdkia TOU oKIG{ovTal HPEVOUV KOVTA KOXEKTIKA HE MIKPN KapTtogopia. H

OVATITUEN TOL VEAPOU @UTOV UTIOPEL va avaxaITioTel, av n @ewitooLvBeon dev eival
IKAVOTIOINTIKA AOYW QVETIOPKOUC PWTIOHOU. H ETidpacn Tng OVETIAPKEING QWTOC
OTNV TIPWTN AvATITUEN TOL BapBakiol gival PEYOADTEPN OTIC TIVKVEC QUTEIEC.

H omtoudaidtnta TNG KAAAIEPYEIAG, KABWC Kal To 0TI To BauBAKl avamtOooETal
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TIEPITIOL TNV id10 XPOVIKN TIEPI0d0 (ATIPIAIOG-OKTWRPIOC) PE aUTHV TIoU TO 0oV €XEl
aLENUEVN OLYKEVTIPWON GTNV ATHOC@AIPO 0ONYNOE TOUC EPELVNTEC OTNV HEAETN TNC
ETIOPACEWC TOL OLOVTOC OTO BAUBAKI.

‘Exel Bpebei mwg pe TNV Xpovia ékBean @utwv Baupakiob ato 6lov (03) KAsivouv
TO OTOMATIO, PEIVETAL N OYWYILOTNTA, PE ATIOTEAECHUA Va TIEPIopILeTal n eicodog Tou
CO02 kal va au&dvetal n avarmvon oTIC PICeC. AUTEC Ol QUOIOAOYIKEC QAVTIOPATEIC
EU@AVICOVTAl EVTOC HEPIKWV WPWV Kal aXeOOV TIAPAAANAC oTa @UAAO Kal TO BAACTO.
H peiwpévn avénon tng pidag kat n mpokAnBeioca amo 1o 03 ad&non Tng oxéong
Blopdlog PBAoaoTtol/piac  o@eideTal OV TIEPIOPIOUEVN  HPETAQPOPA  TWV
vdatavepakwy. H av&avopevn AVATIVEUCTIKN OpaoTnPIOTNTA  OTIEIKOVIEl TNV
olvdean HPeTaED ToL PAACTOU Kal TNG pidag 6oov agopd TIC ATIAITHOEIC TOUG YIa
OpeTTIKEG ovaieC. ETtiong, n obvdeon auTH UTIOPEL VO OTIEIKOVIOEL TI aAAAyEC aTnV
OI0BECIYOTNTO  COKXAPWVY KATA TNV avarmvonl 1ng pidag, T1ou  arodidetal
EVOEXOUEVWIC OTIC OANAYEC TWV TIOPAYOPEVWVY PWTOCUVOETIKWV OUCIWV OTA QUAAQ.
EKTOC TV TIapattdvw OUwg N oOvOEon aUTH PTIOPEL va EKQPACEL Kal TNV PETOPOPA
@UTOTOEIKWV OUCIWV OTIO Ta TpovuatTiopeva (amd 10 03) QUM otg pideg,
TIPOKOAWVTOC PBAAPBeC Kal evioxlovtag tnv pPIJK Ovatvor,, TIoL GCUVOEETAl ME
pNXaviopoLg avamAaong otig pideg (Grantz et al, 2003).

ZOP@WVa he AAAN PEAETN, €kBeon Tou BapPakiol oe O3 TIPOKAAEDE peiwan NG
LVAATIVNG @AoNCg, Teplopidovtag TNV dIaBecIUOTNTA ToL VAATOC OTa QUAAA. AUTH N
MEiwonN TNG LVdATIVNG PACNC G OAO TO QUTO 0ONYEi OTN PEIWON NG KATAVOPNG NG
Blopalag otg pide¢ HPE QATIOTEAECHO VO  OKOAOLBEi peiwon NG LIPALAIKAG

aywyluomntoag g picag (Grantz eta/,1999).
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2. ZKOlNOx EPTAZIAZ

H tapoloa epyooia €xel wWC OVIIKEIUEVO TN MEAETN TNG MOKPOOKOTIIKAG
EMIdOpaoNC Tov 0LoVTIOG G€ VEOPA QUTA BauPBoKiol pe GKOTIO TNV €€€taan UTIAPENG N
pn evaioOnaoiag oto 0lov (03) oe dIAPOPEC TIOIKIAIEC TOL. TO PaPPAKI ETUAEXONKE
EKTOC TNG MEYAANG OIKOVOUIKAG TOU ONnuocioag, T000 yla TN XWpPa oG 000 Kal yid
OANEC XWPEC, Kal ETIEIDN UTIAPXOLV EVOEIEEIC OTI EVW dEV aVAPEPOVTAL TLXVA OPOTA
MOKPOOKOTIIKA CUUTITOMOTO {NMIAG, €vtoUlToIC €ival (QUTO TO OTIoI0 TTaPOULCIALEl

peiwan otnv 1A amodoaon Adyo tou O3,

H €pgeuva QTIOCKOTIEI OTNV KOTOYPOQPr] MOKPOOKOTIIKWY CUUTITWUATWY aTIO TNV

emiopacn touv 6lovtog (03).

TeAIKOG OTOX0C TNG £PELVAC Eival Pia TIPWTN Aa&loAOynon VEAPWY BauBaKO@LTwWV

W TIPOC TNV aVTIdPAON TOLC O€ ALENUEVN CLYKEVTPWAT 0{OVTOC.
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3. YAIKA KAl MEGOAOI

3.1 ®UTIKO LAIKO Kal CUVONKEC AVATITUENC

To Teipapa TpayuatoToiNdnke aToug XwpPoug Tou Epyaatnpiov Mewpyiog tou
TunRuatog Tlewtoviag Putkng Mapaywyng kat AypoTikoU [MepIBAANOVTOC OTIQ
EYKATAOTACEIC TNG ZXOANC MewTovikwv Emiotnuwv tou Mavemmotnuiov ©@sccaliag
ot1o dutdko N. lwviag, N. Mayvnaoiag, To kaAokaipl Touv 2003.

Xpnolwgotoindnkav TEoOoEPIC TIOIKIAIEC PBaupakiov (Gossypium hirsutum L.).
JUYKEKPIYEVA, xpnoluoTttoindnkav ol Midas, Celia, Sandra kai Carmen, o1 OTIOieq
OTIApPONKavV  0€ TIAOCTIKOUG OioKOUC oapavia Béocwv. To ULTTOCTPWHA TWV
TIAQCTIKWV OIOKWV TIEPIEIXE TOPPN Kal TIEPAITN o€ avoAoyia 3:1. Metd amo éva
OIAOTNUO ETITA NUEPWV Ol OTIOPOI PUTIPWaCAV. Ta @UTA TIOTI(OVTAV KAVOVIKA yia v
OVATITUXBOUV HEXPI TO OTADIO TOL JeVTEPOL {eVYOUC HOVIHWVY QUAAWV OTIOTE Kal

METAPEPONKAV OE TPEIC KAEIOTOUG BOAAUOULG, UE EAEYXOUEVN ekTTOUTIH O3.

3. 2 ©AAdpol avATITLENG PE EAEYXOUEVN eKTTOPTTH O3

O1 BAGAapol TIOL XPNOIUOTIOINBNKAV yIo TIC OVAYKEC TOU TIEIPAPOTOC Eival KUPol,
KOTAOKELOOUEVOL ATIO OAOULUIVIO KOl YUOAL o€ dlaoTACEIC 1x1m emipavela BAcng Kal
1,5m 0Yoc. O oEpag €loEPXETal OTOVG BAAAPOULG PE QVEMIOTNPEC TIAPOXNG aépa
1 m3/min PECW CWANVWOEWY KATAOKELATUEVWY aTto PVC diopétpou 15cm.
>Toug dVO aTO TOLCG TPEIC BAAAPOULC TIPIV ATIO TNV €i00d0 TOL Aépa OTO BAAAUO
TIAPEPPRAANETAL cwANVAC PVC pikpng SI0PETPOL (2,5mm) TTou CLUVIEETAL PE TNV
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Tinyn mapaywyng 6lovtog (Ozone Generator, T-Series, Trio Industries Inc., Florida,
USA - €IK.2) TIPOKEIPJEVOUL VO SIOXETEVETON TO 0EPIO OOV OTO ECWTEPIKO TOUC Kal v
MTTIOPETEl VO PEAETNOEI N eTTidpaCT] TOL OTA PUTA.

Me pia €0Ikrp PBaABida eAeyxOpeVNC poONG EI0EPXETAl O KABE OAAauo n
OTTOITOVHEVN CLYKEVTPWON 6ovTog. Mo TIC aVAYKEC TOU TIEIPAUATOC N OTIAITOVUEVN
OLYKEVTpwWON 6lovtog ftav 50 nl_. L1 kot 100 nl_. i/\ Ztov Tpito BAGAOUO, 0 0TI0i0G
XPNOiUeLE ¢ PAPTLUPAC, TIPIV OTIO TNV €i0000 TOU OEPA TIAPEMPRAAAETAl QIATPO
evepyold AvOpaka (€1K.3) MPE OKOTIO TNV OTIOUAKPUVAN TUXOV OCUYKEVIPWOEWV

0{0oVTOC OTIO TOV EICEPXOUEVO ATUOCPAIPIKO OEPQ.

Ekova 2. Mnyn mapaywyng 6ovtog Eikova 3. ®iAtpo evepyol AvOpaka
oToV BAAOUO-papTLPA

210 Avw PEPOC TOU €0WTEPIKOU TwV OV0 BOAAUWY OTOLC OTIOIOUC OIOXETEVETOI
0{0v, OPECWC META TNV €i0000 TOU 0OEPO, CUVOEETAl €vag dIOPAVIC TWANVAG
SlapéTpou 15cm atd plexiglass pe didoTiapTeG TPUTIEC WOTE VA YIVETOI OUOIOPOP®N
OlGXUCON TOU OEPO OTO €E0WTEPIKO TOL BaAAUOUL (£1K.4,5). To 6lov TIoU SIOXETELOTAV
KoTaypa@otav amo €vav avolutr] oloviog (TXgard-IS, Crowcon, UK) o oroiog

OULVOEDTOV PE KOTOYPOPEQ.
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O @WTOUOCG TV TPIWV BOAAUWY YIVOTOV PE EIBIKEC AAUTIEC aVATITLENG (metal
halide floodlamps) Touv Atav TOTTOBETNUEVEC OTO TIAVW PEPOC TOU BAAGUOU Ot YOG
0,5m. O @wTouog dlopkoloe 12 wpeg TNV NUEPA. H SlapKEID TTAPOAUOVHC TwWV
QLUTWV PE€oa OTouC BOAAPOULC NTOV TPEIC NUEPEC Kal TO OOV EKTIEUTIOVTOV YIO €EI

WPEC KABE nuEpPQ.

Eikova 4. O1 d0o BaAapol pe to 0lov Eikova 5. Aldtpntog cwAnvag plexiglass
yla tn d1dxuan Tou aépa

3.3 Mapatnpnroeig-MeTproElq

META aTIO 1O dIACTNUA NG €KBEGNC TWV PUTWV OTIC VO CUYKEVIPWOEIC O{OVTOG
(50 ka1 10Oppb) akoAovBnoe n oUYKPIOT TOLG HE TOV PAPTUPO KOl OTN CUVEXEIX
aloAoyrnonkav Ta opatd TOLC CLUTITWHOTA. EKTOC OUWC aTto TN HEBOSO TNE OTITIKNG
TIAPATPNONG XPNOIMOTIOINONKE Kal oUCTNUO HETPNONG TNG €VEPYOU  (PUAAIKAG
ETUQPAVEIONG TIPOKEIUEVOU VO EKTIUNBEI TO TTOCOOTO opaTHC {NMIOG oTa @UANA Kol Ta
OTIOTEAECUOTO VA EiVAL TIIO QVTIKEIYEVIKA. ‘EyIVE HETAQOPA TWV QUTWV CE EPYNOTIPIO
NG EAANVIKACG Blounxaviag Zaxapng otn Adplod, 010U Pe T0 oUOTNPO avAALonG

EIKOVOC EKTIUAONKE TO TTOGOOTO NG 0PATAC NUIAC KOl N EVEPYOC QUAAIKNA
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ETUQAVEID OE TIEVTE QUTA avd TIOIKIAIO Kol eTtiTiedo 0lovtog (3ertimeda 0lovtog X

4T10IKINiEC X 5 @UTA = 60 PUTA CUVOAIKA).
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4. ANOTEAEZMATA

[ ®YTA MAPTYPEZXZ
Ta @UTIA TWV TECOAPWV TIOIKIAIWV TIOU QvVATITUXONKOV péca otov BAAapo-
MApPTLPO OTIOL N CULYKEVTIPpWON 0lovtog Atav 0 nL. L' (dnAadr amoloiale TTANPWG

10 6{0V) TTapouaciacav AploTtn avartuén (€ 6, 7, 8, 9).

Ekova 6. MoikiAia Celia (0 nL. L'1)

Eikova 8. Moikihia Midas(0 nL. L'1) Eikova 9. MoikiAia Sandra (0 nL. L")

‘Exovtog w¢ PETPO oUYKPIoNG TO TIAPATIAVW QUTA, PEAETNONKE N HOKPOOKOTIIKN

eMidpaon 1ov 6{oVTog OTNV CLYKEVTPWON Twv 50 kai 100 nL. L"L
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. EKOEZH ®YTQON ZE ZYITKENTPQXH 50 nL. L'

MeTa aTto €KBeaN TwV PUTWV 0€ CLYKEVTPWON 50 nL. L'l yia 3 nuéPeg Kal 6 WPEQ
avda nuépa, Kal ETEMO OO GUYKPION KABE TIOIKIAIOG PE TOV OVTIOTOIXO PAPTLUPG TNG,
Kapia amd t¢ téooepig TIOIKIAieG PauBakiod (Celia, Carmen, Midas, Sandra) dgv
TIAPOUVCIO0E CUUTITWHATO OE MOKPOOKOTIKO E£TTiTed0. OTwg @aiveTal Kal OTIG
elkoveg 10, 11, 12 kol 13 1o @UTA £XOUV APIOTN OVATITUEN Kal dgv Ttapouaidlouv
Kopion opot d1a@opd GTNV AVATITUEN O OXECTN ME AUTA TIOL AVATITUXONKAV XWPIC

va eKTEBOLV 0TO OOV (QPUTA-PAPTUPEC).

Eikéva 10. MoikiAia Celia (50 nL. L') Eiova 11. MokiAia Carmen (50 nL. L )

Eikéva 12. MNoikiAio Midas (50 nL. L ) Ewova 13. MoikiAia Sandra (50 nL. L")
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. EKOEXZH ®YTQN ZE ZYTKENTPQZH 100 nL. L'

2e avtiBeon pe ta 50 nL. L"1, JOKPOOKOTIIKA CUUTITWUOTO TIAPOLCiacav T QUTA
OAWV TWV TIOKINIWV TOU PBapBakiod TNV CcLykEVIpwon Twv 100 nL. L'l oTig idieg
ouvOnkeg (yla 3 nUEPEC Kal OIAPKEID 6 WPEC avd NUEPO) KOl N €VIOCH TOUG
KUPOIVOTOV OVOAOYWC TNG TIOIKIAIOC. Ta CUPTITWUATO TIOL TTAPOLCIACcAV Ta QUAAD
TWV QUTWV TOU PBOPBOKIOL ATOV XOPOKTINPIOTIKA KOl TIOPOUCIACTNKAV E€ite ULTIO
HOPQN MIKPWV KNAIdWV, €ite PHEYOADTEPWV OKAVOVIOTWV KNAIdWV TIOU KAALTITOV TO
MEYAAUTEPO MEPOC TOU QUAAOUL. Ta @UAAO ota onueia {nuidg Tapouaioacav TIoAD
AETITH) LQI KOl OCNUR OTIOXPWATN, OTOIXEIO TIOLU UTIOONAWVOULV TNV OTIWAEIN TOU
TIOPEYXOUOTOC. TO CUPTITWHOTA AUTA O@siAovTal OTNV TIAAPN KOTOOTPO®H TOU
METOPUANOL OTa onueia TNG {NUIAC PE TIAPAPOVE] HOVO TNG €QPUUEVIONG. ZTIC EIKOVEQ
14, 15, 16, 17 (ka1 TTOPAPTNHA) TO YOKPOOKOTIKA CUUTITWHOTA ATIO TNV £TTidpaacn
ToU 0lovTog Ot OLYKEVIpwOon 100 nL. L'l eival 1dlaitepa XOPAKTINPIOTIKA KAl OTIG

TE00EPIC TIOIKIAIEG BapBoKIo.

Eikova 14. MoikiAia Celia (100 nL. L) Eikova 15. MokiAia Carmen (100 nL. L"1)
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Eikéva 16. Moikidia Midas (100 nL. L'1) Eikéva 17. MoikiAia Sandra (100 nL. L'1)

Onw¢ @aivetal kal amd Tov Tivaka 1, Emerma amod eKtiynon g nNuiag ava
TIOIKIAIO TIPOEKLYPE OTI o1 TIOKIAiEG "Midas" koai 1daitepa n “"Sandra" €deigav
MEYOAUTEPN evaloBnaia otnv €kBeor) Toug otnV LYNAN ouykévipwan 6lovtog (100
nL. L'l) évavt Tng "Carmen” kai Tng "Celia" ol oTtoieg mapouvaiacav g€ YOKPOOKOTIIKO

ETTESO XOAUNAOTEPN €valoONnaia ato 0lov.

MNivakag 1: NMoocootd opatg {NUIAG o€ QUTA Kal @UAAG BapBakiol

aTto €kBeon oe ocuykévipwon 100 nL. L"

% MpooBeBAnuéva % Meiwon evepyou
ala  MowAia . )
UTA/dioko (PUAAIKNG ETUPAVEIOG
1 MIDAS 60 18,5
2 CARMEN 10 1,6
3 CELIA 20 59
4 SANDRA 80 38,4
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5. 2YMIEPAZMATA

Ta OTIOTEAECPOTA OTIWG TIAPOUCIACTNKAV OTO TIPONYOUUEVO KEPAANIO 0dNnyolv
O€ OpIoPéVa  OLUTIEPACHATO  TIOU  A@OPOUV  TIC TIOKIAiEC PBaufakiol  Tov
gEpeLVNONKaV 0TV TOpoLOO  gpyacia  KATw armo oOvo  eminmeda  6loviod.
ATIO TNV gpyacia auTt T0 CUPTIEPACHA gival OTI 0NV LYPNAN CUYKEVTPWON OLOVTOG
(100 nL. L) to BapPBaki avtedpacoe, n {nuid ATav o&eio Kal To OPATE CUUTITWHOTO
Nrav eg@avr. TNV XaunAn ouykévipwaorn olovtog (50 nL. L"1) dev mapouaciaotnkav
ocio oupTTOUATA, OAAG €ival TiIBavO 10 BauPAkl va BAATITETON OTIO POKPOXPOVIO
EKOEON O€ TETOIEC OUYKEVIPWOEIC KAl AUTO 0&ilel va peAeTnBel. KaBe pia amo tg 4
TIOIKINiE¢ TIov  e€etdotnkav  (Midas, Celia, Sandra kai Carmen) aviédpaoe
OlAPOPETIKA OTIC LPNAEC CLYKEVIPWOEIC TOL PUTIOL. 'ETIEITA ATIO TNV £TMIdPACH TWV
100 nL. L'l 6Zovtog Ttapouaoidotnkav TTOAD €VIOVO OPATA CUPTITWHOTO OTa @UTA.
J0pwva pe v - BiIBAloypagia sival armo TIC TIPWTEC QOPEC TIOYKOOUIWG Kal N
TIPWTIN @OopA otnv EANGd TTOU TTapouCIAovVTal PHOKPOOKOTIIKG CUUTITWHOTO OTO
BouBakl. H Inuid ota @UANO NTOV XOPOKINPIOTIKA KAl TIOPOULCIACTNKE HE TNV
KOTAOTPO®I] TOU TIAPEYXVUOTOC TOU PEGOQUAAOU, OTIWC KOl OTOV KOTIVO TTOIKIAIOG
Bel W3.

ATIO TIC PETPNOEIC TIAPATNPNONKE OPKETA PEYAAO TTOCOOTO {NMUIAC OTA QUTA TWV
000 TTOIKIAIWV (60% Kal 80% yia TIC TIOIKIAiEG Midas kol Sandra avtioTtoixa), evw OTIC
GAAEC OVO N nuia ATV O OPKETA MIKPOTEPO Too0oTd (Carmen 10% kai Celia
20%).

ATIO TIC PETPHOEIC PE TO oLOTNUA AVAAUCNC EIKOVACG, OTIC TIOIKIAiEC Sandra Kal

Midas, BpEBnke apketd LWNAN peiwon TNG EVEPYOU PIAIKNG eTTIPAVEING (38,4 KOl
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18,5% avtioTtoixa) £TIEITO OTIO TNV £TIOPACN NG LYWNANG CUYKEVTPwWONG (100 nL. L')
TOoU 0ovToC. Ooov a@opd TI¢ TtolKIAieg Celia kai Camrien, n {nuUIAd TIOL TTOPOLTIACAV
OTNV €vePYO QUAAIKN €TIIQAVEID NTaV OPKETA pIKpR. Mo tv Celia 10 TOC0CTO
avépxovtav oto 5,9% kol yia tyv Carmen pOAIC oto 1,6%. O T1ubavég
S1a@OPOTIOINCEIC PMETAED TWV TIOIKIAIWV UTIOPEI va o@eilovtal ag Tuxaia avtidpaon
TOUG 1| O€ IDI0ITEPO POPPOAOYIKA, (PUCIOAOYIKA ] YEVOTUTIIKA XOPOKINPIOTIKA, KATI
TIoL Ba gixe EVOIOPEPOV VA PEAETNOEI eKTEVETTEPAQL.

H emidpaon tou 0Oloviog oe¢ OAO Ta OTAdIO TNG QAVATITUENG TOou PBapPakiov,
OTTIOTEAE £TTIONG €va TIESIO TIOU PTIOPEL VO PEAETNOET EKTEVECTEPA Kal VO TIPOKLYOULV
oToIXEio IOV Ba 0dNYNCGOULV OTNV KOAUTEPN €KTiUNoN ¢ {NUIAC aTtd 1o 6oV auTH(
TNG ONMOVTIKACG KOAMEPYEIAG KOl OTNV ETUAOYN TIOIKIAIWOV TIPOC KOAAIEPYEID ME

TIEPIOPIOPEVN ELAICONCIO OTOV CUYKEKPIYEVO PUTIO.
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