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2TOVG YOVEIC OV

Bayyéin, Mapidvva



Méi Tpwerovg EEeTtaotikig Emrpomig

1. Efoddxtvriog ABavdciog, EmpPrénoy :

Aéxtopag Tpnpoatog Teomoviag, IxBvoroyiog o Yodtwvov IlepiBdiiovrog,

Havemompio Osccaiiog.

2. Neo@vtov Xpnoetoc :

Kodnynmg Tuqpotog T'eowmoviag, IxBvoroylag «or Yddtwvov IlepiPariiovtoc,

Havemompio Osccaiios.

3. Xoattmwavvov MaoprgvOn:

Awdokovca ILLA 407/80 oto Tunfua Tesomoviag, IxBvoloyiog kot Yddtvou
[ep1pdrrovtoc, Iavemortuo Oeccoliog.



Evyopiotieg

H mopovoa wruylakn datpiPn mpaypatomombnke ota epyactpia IxBvoroyiog
— Ydporoyiag ko I'evetikng, tov tunpatog ewmoviag IxBvoloyiag kot Yodtvov
[Tep1Barirovrog, g Zyoing N'ewmovikav Emotuav, tov Iavemotpiov Osscaiiog
Kol oto gpyaotpo Mopuakng BioAoyiag kot I'evetiknig tov EAAnvikod Kévrpov
Ooracciov Epsvvov Kpnmmg (EAKE®E). To avtikeipevo pedétng ntav o puBuog
abénong Kot 1 YEVETIKY] TopaAAaKTIKOTNTA TV F1 ko Fp yeviov tov &dmdov
caAlykapov Helix aspersa pe ypnon pikpo-dopveoptkod DNA vmd ocuvOnkeg
EVTOTIKNG eKTpOoPNS Ttov. H mpaypatomoinon tng oatpiPng €yve oto mAaicio tov
wpoypappotog [uBaydpag II.

H dwe€aywyn mg mapovong epyoasioc Ba Ntav addvoato vo mwpoypoatomowmdet
Y®PIg TNV 0VGL0GTIKY] GLUPOAN Kot TV ToAVTIUN PonBela TOAADY avOpdOTOV. Ocpd
VIOYPEMCY] HOV VO EKPPAo® TIC OepUOTEPES €VYAPIOTIEG OV GE OAOVG OCOLG LE
Bonbnoav ot pe vrootpi&av, KAVOVIaG ocLyxpOVOS TPOCTADEL (OTE Vo UV
TOPOAELY® OVTE KO AOIKNOW® KAVEVAY.

[Ipota an’ 6ha Ba NOeha va evyaplotiom Beppd tov emPAémovta avTIg TG
dmAouatikng epyosioc tov Aéktopa k. EEaddaktolo Oavdon yo v tpobupio tov, Tig
TOAVTIUES GLUPOVALG Kol VITOJEIEELS, Y10 TIC EMOTKOOOUNTIKES CLLNTNOELS, AAAL KoL Yo
™V OPKN TOV LIOGTNPIEN TOCO KOTA TNV TPAYUATOTOINGT TOV €PYOCTNPLOKOD Kot
OLYYPOUPIKOD UEPOVG TNG TOPOVoNS epyociog, 060 kol Kab’ OAN TN OpKE TOV
OTOVOMV LOV.

Emiong, Bepupd evyopiotd omyv k. Xatlnwdvvov MapibvOn, pélog g
eEeTOOTIKNG emttponng, owackovoa pe T1.A 407/80 , t6c0 Yo TIC TOALEC, XPNOYLES Kot
amopaitnteg oLUPOVAEC TG ©T0 BEHO NG EKTPOPNG T®V GOAYKOPIDOV Kol TOV
OXEO0GUO TOVL TEPANATOS, TOV YWPIG TN GLVEIGPOPA TG Ba NTav dVGKOAO TO €pYO
pov, 660 Kot yuo. TNV Tpodupia g kot Vv dpeon cvvepyasio g poll pov.

Eniong evyopiotd tov xabnynt) k.Neoedtov Xpnoto, yia Tic cLUPOLAES TOV
Kot 11§ wopeUPAcels Tov KoTd ™ deaymyr ToV TEWPAPATOG KOl TG CLYYPOUENS TNG
epyaciog, kabmg Kol To SOAKTIKO £pY0 TOV LOL TPOGEPEPE KB OAN TN dLApKE TOV
GTOVO®V LOV.

Ov ypnoweg mAnpoeopieg, vmodeifelg kot cLUPOLAEG mOL LoV £OWCE O
LETATTUYIOKOS POITNTNG, «dACKAAOG) kol ¢idog, I'kdpag T'idpyog, Ntov amapaitnted,

YU avtd dev o UTOpOovGA VO TOPOAEIY® VO TOV EVYOPIEGTHCW BEPUd Yo OAN TOV TV



VTOGTAPIEN KOl TIG YVMOGELS TOV HOV TPOGEPEPE GTOV TOUEN TNG YEVETIKNG, KAOMDS Kot
Y T ToAV®peG ovintnoelg, Gueces kot Eupeces, pali Tov Yoo GYETIKA, UE TO
OVTIKEIIEVO, KoL U1 BEpaTa.

Emiong, Ba n0eha va evyaptoTiom Kot Tov TPOEGPO TOV TUNLUOTOS AVATANPOTY
Kobnynm «. lodvvn T'ewpyovddkn, mov pov €dwoe v gukaipio vo yvopicw, vo
aoYoAN0d Kot Vo pYNcT® TAVE® GTOV TOUEN TNG YEVETIKNG KOl VO GUVEPYOUOT® LE TOV
K.E&adaktoro. Evyapiotd tov petamtuylokd @ortnty Maloavdpdkn Moavodin yio )
Bonbewa mov pov Tpocépepe, KaBOS Kot TNV ¢iAn pov Béwkov Aydnn yio OAa avtd oL 5
POV PLMOG KoL Y10l TNV CLUTOPACTAGY| TNG GE€ OAOVG TOVS TOUEIS OE EMAYYEAUATIKO
KOl TPOCOTIKO EMITESO.

TéNoc, €va TEPAGTIO EVYAPLOTM GTNV OIKOYEVELD OV KOl 1O10ATEPO GTOVG YOVELG
pov, BayyéAn war Mapidvva, yio v apéprotn) mOK kot VAKY  oVIOIOTEAN
CLUTOPACTOCT] TOVG OAC OLTA T YPOVIO TOV GTOVOMV LoV, KOOMG Kol GTNV adEPPN
pov loavva...

Ta 5 ypdvia cmovddv pov teleimosay kot Ba pov peivouv atéyaota. ..

2ag evuyaplotd 6Aovg!!

Hovon.



HEPIAHYH

2V mopovca TTVYLOKN epyacios peletdtor o pvOudg adEnong Kot 1 YEVETIKN
TOPOAAUKTIKOTNTA TOV YeEVIOV F1 kot F2 Tov edddyov calrykaprod Helix aspersa, éva €idog
Tov omoiov M eumopikn ol avEdvetor KaODS Kataval®veTol OAO Kol TEPIGGOTEPO CE
noAég Evponaikég yopeg, kot kupimg otn [N'oAria. H yevetikn mopaAloktikOTnTo £pEVVATOL
ne ) ypnon pkpodopveoptkov DNA ka1 €pguva apopd eXTpe@OEVOVG TANOLGLOVG,.

H pedém apopodoe dprpa kot avopio dropo 4 Telpopotik®v cepav F1 yevidg ond
Képwbo (Kopwwbog 1 war Kopwwbog 2), Navmho kor Idbgro. O pvbBudc avénong
VTOAOYIOTNKE GTA OVOPYLN ATOUO TOV TEPAUATIKOV GEPDV, VO 0 puOuos avénong twv
yevvntopwv dgv vmoAoyiotnke kabmg ta dpipua dropo dgv mopovciocov avEnom g
SWUETPOV TOL KEADPOVG TOVG Kol TOL VYPOV Bapovg. Ot woamobicelc twv yevvntdopwv g F1
YeEVIAG NTOV oLVOAMKE 5, amd Tic omoieg ot 2 ekkoAdpOnkav. O pvOuds avénong tov
TEPOUOTIKOV oelp®dv ¢ F2 yevidg, KopwvBol-F, kot Tv0eo-F2, mov mpoAbav amd tig
®oumoECELS TOV YEVWNTOP®V, LEAETHONKE EMioNg.

H vyevetun mopoiloktikdétnro, o oeikng evdoyapiag, m etepoluymtios Ko M
€VOOEIOIKT pon Yovidimv peremnOnke oe cvvolikd 163 dtopo amd 6 TEPAUATIKEG GEPEG
(Képwvbog 1, Képwvbog 2, KdpwvBog 3, T'vbeo, Navmio, [M60g10-F, kar Kopwvbog 1-F;), pe
xpnomn pikpodopveopikod DNA. Emiong, vmoloyiomnkav ol YEVETIKEG OMOGTAGELS Ol OTOIES
OTEIKOVIOTNKOV GE OEVOPOYPALLLOTOL.

AwmotoveTtor 0Tl M avamopaywyn €ival o gvaicOnt dwdikacio kol dwaitepa
OTTOUTNTIKY 0€ KATAAANAES Tep1aAilovTikéc cuvOnkes. Tlpoxvntel, emiong, 6t 1 Kopivbog 1
kot KopwvBog 2 epgpavilovv 010popd TV GYETIKOV TOVE aVENCEDY TOCO HETAED TOLG OGO Kol
He Tic 0vo oepég Fo yevidg, KopivBol-F; ko I'Beto Fy, o1 omoieg dev d10p€povv oTaTIOTIKMG
onuovtikd peta&y toug. H Fy yevid e KopivBov 1 mop’ 6o mov eugdvice peyoAvtepn
TEMKT TN O1OUETPOL Kol LYPoV PBépovg, eiye pikpdTEPO pLOUO avEnong and v [Bg0-F,.
Amd v yevetiki] avéAvon mpokvmtel 0Tt o vopog Hardy-Weinberg Bpioketal oe 1oopporia.
Eniong, mapoammpeiton Edheypo etepoluymtiog, vynidg deiktng evdoyapiog kot LynAn
evooeikn pon yovwdiov. H tipr tov ocvvieheot| mapoiloktikdtntog eivol pikpotepn amod
MV avtioToyn TN 6€ PLGIKOVG TANOLGHLOVG. Xvumepaivetat OTL 1| YEVETIKT TOIKIAOHOPQIa
YOVETOL amd YEVIOL OE YEVIOL OTOLG EKTPEPOUEVOLG TANBVLGHOVG GOAYKOPIOV Kol €101
amolteitol Mo oMot SElplon TOV YEVWNTOP®V Kol GUYVOTEPOG EUTAOVTIGUOS TV
HOVAS®V  €KTPOPNG omd YEVVNTOPES QUOIK®OV TANOLGUDV OCTE va pnv ydvetor 1

TOKIAOLOPOiaL.
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KEDAAAIO 1
EIXAIOQI'H

1.1. TENIKA

Ta ocalyképe ™ owoyévelag Helicidae moapovoialovv 1dwitepo
EVOLLPEPOV OO OTKOVOUIKNG TAELPAGS, KaODS amoTeAoVV eumopikd €idn to omoia
YPNOWOTOWVVTOL GE  JWIPOPEG YMPES TOV KOGHOL Tpog Katoviiwon. H
KOTOVAA®GT TOV GOAYKOPIOV amd TOug avOpdmovg elval yvmotn 0 Kot YIAMAOES
YPOVIOL Kot 1010HTEPA. OPESTH GTNV OPYALOTNTO, KOODS VITAPYOLY HAPTLPIES Yo TN
YPNOT TOPACKEVACUATOV LE Bdom To calykapla Yo T Bepaneio Tov ckopPovTov,
™G OLOTEYIOG, TOV GTOUOYOTOVOVL, TNG Ppoyyitidag Kot NG QLUATIOONS, EVO
emiong ypnowomowvvior ywoo T Oepameic  acHeveldV  TOL  AVOTVELGTIKOV
OLOTHHOTOG Ko TOV Kokitn. Emiong, o moALEC mepumTtdoEIS £x0VV Yproipomom et
COALYKAP1OL Y10l TNV TOPOCKELT] POUPUOKEVTIKOV TPOTOVI®MV Kol AYOTEPO Yl TNV
napackevn] kaAlvviikov (Gallo, 1986). Tiuepa, amotelel pio Kown Tpoe1 1 omoia
KOTOVOADVETOL OO EKOTOUUOPLL 0vOPOT®MV G GAOV TOV KOGO, Kol 1010iTEPU OTIG
Evponaikéc yopeg, pe mpot v I'aAlio.

Méypt Tov TPONYOLUEVO QUdVA, TO COAMYKAPLHL 0€ Be®POVVIOV «EVYEVNG
TPOPT» KOl KOTAVOADVOVTOV KUPIOE amd To KOTOTEPH KOWMOVIKA oTpdpote. ATo
10, TéAN Tov 19% aidvo. GpoS ApyIce Vo EKTILATOL TEPIGCHTEPO 1| YOUGTPOVOUIKY Kot
Opentikn] Toug aio Ko Apyloov TAEOV Vo ATOTEAOVV HEPOG TNG OTPOPNG TMOV
AVOTEPMOV KOWOVIKOV GTPOUATOV. AVTO 0VOTOPELKTO 001 yNGE oTNV avénon Kot
EVTOTIKOTOINON TNG GOAYKOPOTPOPiRG GE dAPOPES YMPES Tov KOGUoL (AyyAia,
I'epuavia, Itora, Iomavio, Koavadd, H.ILA., ToAlio) kot dwitepa ta tehevtaio
rpovia (Xatdnuwdvvov, 2003).

Kvpiwg, Ta caitykdapla katavaidvovior otnyv [N'aAlio mepinov 40.000 toévor
Kot otV Itakio mepinov 6.000 tovol emmoimg (EImslie, 1989). H kotavdiwoon eivor
70 @opéc peyOADTEPT OO TNV  TPEYOLGO TOPUYWYN KOL GUVETMG T £OVIKA
amofEpaTo TOV YOPAOV TOL KATOVOAMVOLV GoAykdplo M to emefepyalovran
(petamoovv) mpog e€aywyn (m.x. n EAAGOa), dev emaprkovv. Kamow edddpa €ion
gyovv NoN pewbel dpapoTikd 610 PLGIKO TOLg TEPPAALOV. Amotélespa iva,

aVTEG Ol YDOPES Vo €l0dyovy TALOV Golykdplo amd TS YOPeS TS AVATOAKNG



Evponng, v Tovpkia kot ) N.A. Acia. Av AneBovv vrdyn tOG0 01 01KOAOYIKEG
HeAéTEG OGO Kol Ol VOUIKOT TEPLOPIGHUOL OTIG TAPOUTAV®D YDPES, YIVETOL KATOVONTO
OTL M avamtuén T coltykapotTpopiag Ba yivel TpayloTikd avoyKoio TPOKEWEVO
va KavoromBovv ot byNAEg amatnoels, Kupimg otig yopes g E.E., ahdd kot yio
™ SWTPNON TV EPYOCTAGIMV TOV EUTAEKOVTOL GTN| LETATOINGCT TOV GOAYKOPUDY
(T'kdykog & ovv., 2005).

Kabe ypdvo, mepimov 25.000 tovor coirykopiod (tov yevov Helix ot
Achatina) eicdayovtar ot F'aAlio. H mapaywyn oy idia ydpa e€eliybnke toyeio
and 1o 1980: and 10 tovoug 10 1985 og mepimov 400 td6vovg to 1994. To €idog mov
extpépovtav Ntav to H.aspersa. Ot pébodot ektpopng £xovv Peitimbel apkretd Kot
€101 amoToOVTOL  OMOTEAECUOTIKO  TPOYPAUMHOTA Yoo TV ovénon g
AmOd0TIKOTNTOG TNG EKTPOPNG CoAlykaplov. Mo opbn eKTiunom TV YEVETIKOV
napapéTpov Ba fonbodcoe oty Onpovpyic Kot opyavmoT TETOL®Y TPOYPOUUUATOV
(Dupont-Nivet et al., 1997).

And to 1985, omv EAAGOa, ta @uowd amoféuata TV €MV
COAMYKAPIOV EXOVV apyicEL VO LEIOVOVTAL TOGO eEattiog TNG EVTATIKNIG CLAAOYNG 1)
™G vtoPddong Tov PLVGKoH TOVE TEPPAAAOVTOG, TOV TPOKOAEITOL Omd TN Un
ocvvtnpovuevn aviartuén (amoyilmon Twv 0acdV, EVINTIKOTOINGN TNG AYPOTIKNG
KOAMEPYEWG, TUPKAYLES, EMEKTACT] TOV OOTIKOV TEPOYDOV K.AT.), OGO Kol 0o
dAleg avOpomveg dpaoctnprotnteg (Lazaridou-Dimitriadou et al., 1998).

A6 60 To Tapomdve, YiveTal @avepn 1 ovayKT dnpovpyiog oyt HoOvo otV
EAMGOa aALd kol OTIG LIOAOUTEG YDPES, OPYAVOUEVOV HOVAO®V EKTPOPNG
colMykapldv mov Bo cvuBdAilovv otV KAALYN TOV OLENUEVEOV OVOYK®OV TOV
mapovotdlovtal Ta teErevTaio ypovia, xwpic va exnpedloviol ot puoikoi TAnbvcuol
TOVG,.

[Mop’ Ok avTd, VIEAPYEL EAMING YVADOT GYETIKA UE TIC SIUTPOPIKES OVAYKES
1N TG KatdAAnAeg dloteg yio v ekTpoen TV coykapudv. Eivar onpavtikcd 1o va
npaypatonomBohv €pguveg Ol OmMoOileg EMOIDKOVY GTNV TOPOYN OTOWYEI®V Kol
TANPOPOPIOV Yo TNV STVTMOCT] dTpoPdV Yo ovtd ta {da. Opmg, ot €pgvuveg
OXETIKA e TOV KOOOPIGHO TOV OPENTIKOV OVOYKOV Y10l OTOTEAECUATIKOTEPT
avamtuén elval MO GLYVEG GE OXEON UE TIC E£PEVVEC YL TNV EKTPOPN TOV
caiykapidv (Milinsk et al., 2002).

YoAtykdplo Tov KoTavoidvovtol otnv Evpdnn, égovv yivel to avtikeipevo

HEAETOV OYeTIKd pe TG kaAlepynTikég pebodovs. ‘Eva mapdderypo pog tétotog



HEAETNG eival 1 TpdTAOT  EKTPOPNG colykapldv tov yévoug Helix oty vt
Bpalidia, €& atiog tov Wavikdv meplPoarloviikov ocvvOnkov. Eidn mwov
Eexmpilovv yoo TMV OVTOYN TOLG, YOL TNV LYNAY YOVILOTNTA TOLG, TNV YpNyopn
avAamTLEN TOVG Kot TNV KOA Slotpnor| Toug g Tpoea ivol to H.aspersa kot
Achatina fulica. Eniong, to xpéog tov colykapidv mepiéyel Ayo Aimog kot eivat
TAOVC10 G€ TOAAG Opemtikd ocvotoTikd To omoio &ivon omapoitnTo Yoo TV
avOpomvn vyeia (Milinsk et al., 2006).

Avopeiofn o, T0 GNUOVTIKOTEPO YEYOVOS OV KAVEL TO. COAYKAplo Eval
Woitepo eumopkd €i00g givor 0Tl amoteAoVV, TAEOV, UEPOG TNG OTPOPNS TOV

avOpomTov.

1.2. TA EAQAIMA EIAH
Ta calykdpra katavaidvovtol oe opiopéva pépn Tov koouov. Ta gidn Tov
vévoug Helix mov éyovv avaeepbei uéypt onuepa omd GAov Tov kOGO givar Tepimov
4.000, amd ta omoia 400 mepimov amavidvior otnv Evponn. v Evponn, 4 €idn,
OAa tov id1ov yévoug (Helix), cuvibmg kotovaidvovar:
o Helix aspersa («Kpntikog koyhog», «Brown garden snail» 1, «kEuropean
brown snail», 6mov o1 I'éAlot to ovopdalovv «Petit-gris, 11 «escargoty).
KoaAomter 1o 40% tg 01eBvoic epmopikng kiipokag. To péyebog evog
eviiAMkov atopov egivor 28 — 35 mm dwdpetpog kot 7 — 15 gr Papoc.
Tomkd ovvavtator ot Mecsoyelokég yopeg (Evponm xor Bopu
Appwikn) ko T1g Nodkég athavtikés aktés. Ymoeidog amotedel 10
H.aspersa maxima, tov omoiov 1o uéyebog eivan 40 — 45 mm SidueTpog
xat 20 — 30 gr Bapog kot cvvavtdtor 6t Popela AQpikn.
o Helix pomatia («Gompo» 1 «caAtykdpt v Bovvavy). Kaivmrret to 28%
g Oebvoig gumopikng KAlpoakag. To tumkd péyebog evog eviikov
atopov eivar ddperpoc 40 pe 50 mm kon Bépog 25 pe 45 ypoppdpio.
Yvvavtdtol Tumikd oty Bovpyovvdia.
o Helix lucorum («povpocoiiykopo» 1 «SoAYKAPL TOV dAGOVY) Kot
KaAOTTEL TO 22% NG 01€0VONG EUTOPIKTG KAILOKOLC.
o Achatina fulica («['tyavtioio colrykapw, «Giant East African Snaily),
10 omoio kOPetor oe @Eteg, KovoepPomotleitan Kot TOAEITOL GTOVG

KOTOVOADTES.
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Amd mponyovueveg épevveg otov EAANVIKO yopo £€ytve mpoomdbeia va
avanrtuydel n texvoloyio kot 1 pebodoroyio EKTPOPNG TV EdMIUDV
COMYKOPIOV KOl VO TPOGOOPIGTOOV 01 PEATIOTEG GUVONKES EKTPOPNG
KaOdg Kot vo pedetnfodv ot STpoPikéc avaykeg Tovg. EpevvnOnkav
OlpOpPa.  YOPOKTNPIOTIKA KOL  OPOPETIKEG  GLVONKEG  EVTATIKNG
EKTPOPNG, He okomd TN ovuPoAr] Tovg oty avénon kot TNV
AVOTOPOY®YY], OTTOG .Y TO VIOCTPMUN, O CLVOGTICUOS, 1| TPOPN Kol M
perétn g  emidpaong mov umopel vo €OV Ol OHOUIKTIKEG
SlOICTAVPDOGELS OTNV AENCT, 1| avamopay®yn kot 1 emPioon tov (dov
(Lazaridou-Dimitriadou et al., 1998, Towpoydvvne, 2005,
Agomotomovlov, 2006, I'kdykag, 1996).
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1.3. HEPITPA®H TOY HELIX ASPERSA

1.3.1. Zvompotiki Kotdtadn Ko Yeoypaeikn e£amrimon

To calyképtr Helix aspersa aviket oty khdon tov [aotepdnodmv tov
@OAov MoAdkia. Eivol oToAOppato@Opo GoAlyKapl, TVELHOVOPOPO Kol LEAOG TNG
owkoyévelag Tmv Helicidae.

To evAo Tov MoAaxiov eivar To moAvtAnBéostepo oto (wkd Paciielo petd
and ovtd tov ApBponddowv. H moivmAnOéotepn wAdon eivor avt) TtV
lNaotepomddmv kabng mephapPaver mepimov 30.000 — 35.000 &idn, to omoia
katavépovtat o 230 owoyéveteg kau 1640 yévn (Solem, 1977 : Morton, 1979 ).

H ocvomuatikn) katdraén tov coArykapov H.aspersa copeovo pe tov

Solem (1977) eivau n mapaxdTm:

(Mtiller, 1774)

Ewoéva 1.1. Helix aspersa
( TIny: http://www.fao.org)

¢ Bacikrero Animalia

¢ dvro: Mollusca (Modxia)

¢ Khdon: Gastropoda (TooTtEpOmMOd0L)

¢ Ynéxkhaon: Pulmonata (TTvevpovoeopa)

¢ Téén: Stylommatophora (ZtvloppoTopdpa)
¢ Ynétagn: Holopoda

¢  Ynmegpowcoyivero:  Helicacea

¢ Owoyévero: Helicidae

¢ I'évoc: Helix

¢ Eidoc: Aspersa


http://www.fao.org/
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INo mpdt™ Qopd, to €idog meprypdonke wg Helix aspersa ond tov O.F.
Miiller to 1774. To H.aspersa oto AoTivikd onuaivel KOPLOAEKTIKE TO "O1AGTIKTO
calykapt". Xtov katdrloyo twv Evpomndikdv edov yepoaiov Molokiov
(CLECOM, edition Bank et al., 2001) to &idoc avapépetar wg Cornu aspersum
aspersum  (Miiller, 1774), evtdooetar dnradn oto yévog Cornu  Born, 1778.
Avtifeta, cOopemva pe toug Giusti et al. (1996), to €idoc avtd tomobeteiton pali pe
to Cantaraeus apertus (BORN 1778) o¢ éva kowd kat yuo To. 800 €idn yévog, To
vévog Cantareus, RISSO 1826. To ovopo H. aspersa odwtnpeitor oe moOAAEC
EMOTNUOVIKEG OVOPOPES KO E01KA 6€ EMimed0 LmoTeYVIKO Kot EUmopikd. AOY® TG
evpelag tov e&dmimong, To H.aspersa cvvovtdrol pe ToAAd kowvd ovopata, Ommg
Escargot Petit Gris (uikpd ykpt) otn Fodrio, caAtykdpt KAmov 1| Koeé otnv AyyAia
(Brown garden snail), yovdpo, Bpduiko, mpacvo, KOKK®EWES 1 kol {apouévo
colykdpt otnv EALGOa, kAn. H mo yvowot) ehAnviky ovouacio, wap’ 6Aa avtd,
etval «Kpntikodg koyMocy.

H mepoyn omov oapywd eupeaviommke ko eomimbnke to H.aspersa
tomofeteital omd TOVG TMEPICCOTEPOVS EPELVNTEG OTNV TEPLOYN TNG OVTIKNG
Meocoyeiov ko kvpiog g Popelog Appikng, evad pe m Pondea tov avBpdmov
eCamAdOnke maONTIKA OTIC TEPIGGOTEPES EVKPATEG, TPOMIKES KOl VTOTPOTIKES
weployég tov mhavhtny. H vynA mpocapuootikdtntd Tov Kol TO. 1dwoitepa
YOPOKTNPIOTIKA TOV YEVVNTIKOD TOV GLOTHMATOS (TOAAAMAG (evydpoua) To
KafEpwoav oyeddv Tavtoh MG Evov omd TOVG TAEOV EMITLYNUEVOVS KETOIKIOTES,
TOPE TNV OVTILETOTION 1010iTEPQ ETEPOYEVOV TTePIPailoviikdv cuvOnkdv (Madec,
1989). I'evikd, TpoTipd TEPLOYEC VYPES He N0 KAp, eELa@pD E60POC Kot YOUUNAO
VYOUETPO, OV KO LEPIKEG POPEG GLVAVTATOL Ko o€ Vyouetpo 1.000 pétpwv (Gallo,
1986).

Ocopeitoan €idog pecoyelokng katoywyng to omoio, pe tn Pornbewa Tov
avBpamov, £xetl 010000el 6e £0KPOTES KOl TPOTIKES TEPLOYEG TOV KOGLHOV. ExToC amd
TIG TAPOUECOYEIEG YDPES, €lval vphTata S0dEdOUEVO OTIG OKEAVIEG YDPES TNG
A.Evponng (kvpiog ot [N'oAlia), evd cmopadikd cuvavtdtor oty K.Evponn, ot
B.Appwn| ka1 otv A.Acia. Ta tedevtaia xpovia €xel petapepbel otn N. Appikn,
oto Mo, otig HILA., otnv N. Apepikn kot otnv Avotpakrio (Gallo, 1986).

Ymv EAMGOa, etvor gupémc O10€00UEVO OGNV KEVIPIKN KOl VOTLO
NREPOTIKN YOpa (amd to voud Ohdtidag Kot votiotepa), otnv Ilehomdvvnco kot

ota vnowd (Wwitepa otnv Kpntn), aAld kot ota vnold tov Atyaiov 0mov exel M)


http://www.gnm.se/gnm/clecom/eng_clecom.asp?res=1024
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owoyévelo Helicidae, yevikdtepa katarappavet to 30% g cuvolikng Tovidag TV
poAaxiov (AalapiCov — Anuntpiadov & Kdttoviag, 1985 : Mapkakng Z., 1990).
Ot puowoil TAnBvopol Tov €idovg avtod aviyeTtotilovy cofapd kivovvo
eEMITTOONG AOY® LIEPEKUETAAAELONG Kot €161, TOVAQyotov otn ['oAlia kot ot
leppavia, £xel copumepnEdel 6TOVE KATAAOYOLS TOV EWOMV TTOV £ival GTAVIK. XTNV
EAMGda m woydovca vopobesio emitpémel T GLAAOYN TOL TN YPOVIKN TEPIOOO

Maptiov- Iobviov (IL.A., 67/81).

1.3.2. Mopgoroyio Kehd@ovg kot Xopatog

Elotepukn) Mop@oroyia

Ta wvevpovopdpo yaotepOmodn mov JSBETOLY  KEALPOG KOADTTOLV
dlapopec avaykeg tovg amd Vv mapovsio. Tov. To kélveog mailer polo TOGO
TPOooTaTEVTIKO (amd Onpevtég Ko KMUOTIKEG GLVONKES), aAAE emiong GLUUETEYEL
evepyd 010 UETaPoAoUO (Kupimg Tov acPectiov) kol mabnTikd ot pLOUeN ™G
anoAetog vepov. To kéAvpog Tov {Mov ekkpiveTan amd v eTOEPUION TOV HovOLA,
pio TTOYOOoN TOV OEPUOTOG OTIV ECMOTEPIKY| EMPAVELN TOV KEAVPOVG, e omdOeom
KPLOTAAL®OV avBpakikoy acfectiov oe pion PTPO OPYOVIKNG GVOTOCNG, (DOTE
TeEMKG vo omotedeitar and avBpakikd acPéctio oe mocoostd 98-99% ko amd
opyovikés ovoieg 1-2%. Agv @épel opeard, eivar omelpoedég (4-5 oneipeg) won
OLYKEKPIUEVOL 0eE10GTPOPO Ko M TeEAeLTain (LEYOADTEPT) OTEPA KOTOANYEL GTO
neptotoplo. To kEALPOG TV MPOV atOu®V umopel va etdoet ta 30 mm vyog pe
35,5 mm duquetpo. To ypdpa kot 10 ThyY0g TOV TOKIAOVY avdAoya pe TV NAKia
oV {dov kal To TEPPAALoV. ZvviBmg eival KITpvo-KaoTavo Kot TopeUPdiiovton

okoVpeg LOVMOOELS TOV TOKIAOVY GE aplOUd Ko TAATOG.

Ewoévo 1.2. Helix aspersa (TIny" : 18io)
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[Switepa onuovtiky givat 1 IKOVOTNTO AvayEVVNOTG TOV KEADPOUG, 1) 0ol
eCaptaton amd to onueio o omoio avayevviétan (yivetal pe peyodvtepn toydTNTo
OV TEPLPEPELD. TTAPO OTO  EO0MTEPIKO TOV KEADQOVG) OAAL Kol amd  TIg
nepParioviikég ouvOnkeg (Bepuoxpacio, cuykévipwon acPeotiov, K.4.).

To xvping cdpa Tov {dov eviomileTol 6TO UTPOSTIVO TUNILO TOV TOS0D Kot
OmOTEAEITOL OVOIACTIKA OO TNV KEPOAT, TO OOl Kot TN SmAayVIKY palo. Xtnv
KeQaAn evtomilovtal to otopa (ecmTEPIKG TOL Oomoiov PpiokeTon T0 EVGTPO), OL
Kkepaieg (000 peydeg, ot omoieg PEPOLVY TOVG ATAOVS 0POAALOVS Kt dVO pIKPEG TOV
Agtrtovpyohv ¢ Opyoavo apng) Kol 0 YEVWNTIKOG TOPOC otn 0e€1d mAgvpd g
KePOAG. To «mdo» amotelel po memAatuopévn copkmdn pndla mov kabopilel v
kivnon tov {wov. To H.aspersa xweitol pe TEPIGTAATIKES KIVIGES TOV HVIKOV
WOV TOV, HE Topo®mon apyn tayvtra. [ldve otig empdveleg dmov Ba kKivnBovv
napdyovv PBAévva, (o ovoia e vYNAN cvykévipoon o€ vepd 88.9%, e oxomd va
Bondnoovy TV petaxivnon toug e o vo LEWMSovy TV TP oe avtég (Epmuon). H
BAévva emiong Ponbder oty amoevLyn TLYOV TPOVUATICU®OV TOL 7odwv. H
omloyvikn palo mepthapfaver éva mpdchio TUNH KOALUUEVO amd TOV Hovovo
(TVeELHOVIKY] KOTAOTNTO) OTO UTPOGTIVO UEPOC TOL Oomoiov Ppickovtar M €5pa, 1M
OMEKKPLTIKY] 0T Kol TO Tvevpovootopo. Emiong, mephapfavet Eva omicbio tunua
TOL QEPEL TO MNMOTOTAYKPENS, TO £VIEPO, OM AEVKOUOTOYOVOC aOEVOG KO M
EPLOPPOOITIKT) YOVAda. To evdtdpueco Tunua amd ovtd To V0 QEPEL TO vePpd Kot

v Kopdd (Aalapidov — Anuntpidoov & Kdrovirag, 1985).

KEALPOC
opBaipol
Kepoieg
oTONa TOO1
, £dpa.
Kepoieg

Ewoéva 1.3. Mopgoroyio tov Helix aspersa
(TInyn: www.en.wikipedia.org)



http://www.en.wikipedia.org/
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Ecotepikn Avartopio ko Xtorysio Pucroroyiog

To calykapt H. aspersa eivat puto@dyo (o to omoio Tpépetal pe POAAQ,
Koprovs Kot Tpueepovs Practovg tov gutdv (Ewk. 1.4.). H dadikacio cuAloyic

™G TPOPNG cupPaivel Kupimg T voyTo Ko o€ VYpEG EPeS (petd ) Bpoyn).

Ewova 1.4. Helix aspersa kotd tn didpkeia katavaimong

«TPAGIYNG» TPOPNG
( IInyn: http://www.fao.org)

To mentikd ovotuo tov (®ov omoteleiton amd o) T0 oTOMa, )
OTOUOTIKY] KOWAOTNTA, Y) TOV 0160(QAY0, O) TO HOKPL GTOU)L, €) TO £VIEPO, TOL
amoteleiton amd 2 TUNHOTA, ToYD Kol AETTO, KO KATOANYEL GTNV £0p0. KO GT) TOVG
TEMTIKOVS OEVEG KOl GUYKEKPLUEVA TOVG GLEAOYOVOVC, TOV EKPAAALOVY GTO PApLYYQ
kot 10 OikoPo mmatomdykpeag (Ew. 1.5.). H otopotik kodtnta @épst v
VTOTVTIOON pvabo ko 1o votpo. H yvdBog eivon o yepn xrtvddng to&oetdng
KOTOOKELN OV evToTileTon oM amd To Ave Yethog Tov otopatog. To EHotpo sivar
po HePPpavmong KOTUOKELT KOTA UNKOG TNG OTOUATIKNG KOWAOTNTAG OV (QEPEL
molvdpBua dovtia, péypt kou 20.000, Ta omoia Ppickovrtol doTaypéva e TOAAEG
oelpés. H paonon g tpoeng yivetar amd 1o ELGTPO KO 6T GUVEKELD EUTOTICETON
pe 6dA0 amd Tovg GlEAOYOVOUG adéveS. AOYm TNG IKAVOTNTAG TOL £XEL VO, Kveiton
umpoc-micw ocvviehel, pali pe 10 6dAo, otn AgTpifion g TPOPNS TPW AV
kataAn&el 610 otopdyl. H avtikatdotaon tov maldv 1| KOTEGTPAUUEVOV SOVTIDV
0V EVGTPOL Yivetar e T Pondela vog xOvopov, TOL edovTepdspov, Tov PpickeTal
ot Pdon g oTopaTikng Koottas. Ta apykd otdada g méyng yivoviol 6to
OTOLAYL KOl OAOKANPAOVOVTOL GTOV TENTIKO 0déva. Av Kot To otopdyl mailer TOA0
OTO OPYIKE OTAdI TNG TEYNGS, EVIOVTOLS TO NTOTOTAYKPEAS Etval avTd MOV KLpiwg
™ QépeL G€ TEPOG, OOTOVTAG T Admn, mpwteiveg kot vIOTAVOpOKES Ko

AmoONKEVOVTAG T GE EOIKE KOTTOPOL.


http://www.fao.org/
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2V améKKpIoN TOV TPOIOVIOV TOL UETOPOMGHOD GUUUETEXEL O VEQPOS O
0om010¢ KOTOANYEL UECH TOL OLPNTNPO GTNV OMEKKPITIK 0N 7oL Ppioketal
mAnoiov g €6poc.

H avamvon tov {dov yivetar péow evog  ayyeofpBovg opydvov, tov
«avevpovay. O aépag €1GEPYXETOL OO TO TVELHOVOCSTOUO. Y10, VO KATOANEEL GTOV
VTOTLTLOON TTVEVUOVA OTOV KOl Yivetal 1 aviaAlayn Ttov aepiov. Extoc and v
avamvon HECH TOV TVEVHOVO TO GOAYKAPL OVOTVEEL KAl LECH TNG EMOEPUISOG TOV

o100 7oV glval extefeévn otov aépal.

1.3.3. TevwnTiké XOotnpa Kot Avarapoyoyn

To H. aspersa eivar gppoepodito (o, amattel Opwg ™ cvufPolir kot
dEVTEPOV ATOUOV Y10 TNV OVOTOPOYMYT TOV Y1 AVTO YopokINpiletal oG avemapkrés
H ateldg gpuappoorro colykdpt. Evod dabétel ta yevvntikd opyoava Kot Tov 000
@OAOV (apoevikol kot Onivko), evtovtolg dev umopel va avarapaydel mopd pdévo
LE GTAVPOYOVILOTOINOT).

Kotd 10 Cevybpopo yivetor opotPoio avioAdoyn OTEPUATOPOPOV M|
povouepng Hetapopd mpog to dAlo dtopo. Iapodro mov vrdpyel Kol N KAvVOTNTA
avtoyovipomoinong, mn mepimtwon ovty Oeswpeiton  omibovn M TOLAGYIGTOV
e€oupeTikd ombvia Yoo to €i00¢ avtd oAAG kal yioo tnv owkoyévelo Helicidae
vevikotepo, (Duncan, 1975: Selander & Kaufman, 1974). To yeyovog avtod
amodidETOl TOGO OTNV TPOTOVOPIKN opipavon tov {dov (ta omepuotolmapia
onAadn wpudlovy mo vopic and OTL T dpla), 660 Kol GE SLLPOPETIKOVG
avoTopIKoLG ppayuovg ( Tompa, 1984).

To yevwntikd cvotnpo tov {dov dwkpivetar og tpio tufiparta (Ew. 1.6.):

o) TO 0PGEVIKO, TOL TEPAAUPAVEL TO OTLEPUATAY®OYO, TO LAGTIYIO KoL TO TEOG

B) T0 OnAvko, mov amoteAEital OO TOV MAYMYO, TO AEVKMUATOYOVO OOEVA KO TOVG
BAevvoydvoug adéveg kot

Y) TO EPLAPPOSITIKO TUNLLO, TOV ATOTEAEITOL AT T YOVADQ KOl TOV EPLOPPOITIKO

aywyo.
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YEVVRITIKY ONYy
Onkn tou s KOATOG
axovriou

AKOVTLO ~ n R'EOQ

BAievvoyovol A CMEPUATAYOYOG
adEveg ’ M
> A/ ’ . P HUG TOL TEOLG
" -
@aywyog g paoctiyo

ONEPUATAY®YOG

Bonbntikog coAfva
MG STEPHATOBNKTIC
aywyog g

oneppatodikng

S

oneppatodikm

Pt
\
M
s\
P

-
s

xhpog yovipomoinong

EPHAPPOSLTIKOG

aywyode yovada

AEUKOHATOYOVOG
adtvag

Ewova 1.6. To yevvntikd cvotnpa tov H. aspersa
(Tpomomompévn Tyn omd Aalapilov — Anuntpadov & Karttoviog, 1985)

H yovdda 1 eppa@poditikog adévac, dnAadn T0 Opyovo ovVOTopay®YNg
TOV YOUUETOV Kot TOV dV0 eOA®V, BpiokeTol G AUEST) YEITVIOGT] Kot SOTAOKN LE TO
nratondykpeas. H yovada eivar o ydpog 6mov yiveton m mopaymyn oopiov kot
oneppatolmapinv. Zta tpdta 6Tddle g (N Tov {dov 1 Yovada EYEL T HOPON
LL0G CLUUTAYOUS LAlaG YEVVNTIKOV emBNAIOL KOl KATd TNV opitavorn avarticGETot
og £vav G6OKo Tov amotereiton amd moALd BuAdkio o ool etvon opyavmpuéva ce
opdodeg (Aofovc). Mécm Tov £pra@PodITIKOD oymyol, 1 YOVAdQ, ETKOWMVEL LE TOV

®Oywyo, otV apyn ToL 0moiov EKPAAAEL Kol O OYKMOONG AEVKOUATOYOVOS 0dEVAG.
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O Aevkopotoyovog adévag eival to TUNUO EKEIVO TOL  OVOTOPOY®YIKOD
OLGTNUOTOG TOV OVOTTUGGETOL TEAEVLTOiO Kol To pEYEDdg Tov petafdiietan
eEQPETIKA  KATA TN SLAPKELDL TOL OVOTOPAYOYIKOL KOKAOL. O pOLog Tov givarl va
napdyel TNy oAPovpivn kot va TepPAiet pe avth Ta waplo Kabmg avtd eEEpyovTan
am6 ™ OnKk”n yovywomoinong (Duncan, 1975).

A kdmolo onueio kot HETE 0 GTEPRATAY®YOS KOl O MAY®WYOS, TOL Eivor
Aertovpykd  duywpiopévol, dtaympilovior kot ovotopkd peta&d tovg. O
OTEPULOTAYOYOC LEG® TOV EMIPAAAOV KATOANYEL GTO TTEOS KL ALTO LLE TN GEPA TOV
eKPAAAEL GTNV YEVVNTIKY OTTY).

H onreppotodnkn civor to 6pyovo 610 0moio 0106TATAL TO GTEPLATOPOPO
Kol amodnkeveton to onéppa petd to Cevydpopo. Exel umopel va mopapeiver ya
peYGAO xpovikd Stdotnua, HEXPL Kot Eva xpovo, uéxpt va ypnoipomomdel yio
yovipomoinon v afydv. ‘Eva évtovo yapaktnploTikd Tov YEVVNTIKOD GLUGTIUOTOC
tov H. aspersa eivor n Ymapén evog moAD poakplov Pondntikod cwAnva ™G

oneplotodnNKNg, 1oV TEPITOV 0 PNKOG E TOV AYOYO TG GTEPULATOONKNG.

Ewova 1.7.  Zevydpopa colykapubv Helix aspersa
o) 0pyKo otddo
B) kot y) avtoAlayn oneppotolmapiov
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To «Oniokd» TUNUO TOL OOYWYOD OCULVOEETOL HE TOV Ay®YO TNG
oneppatodnkne, ™ OMKN oLV aKOVTIOL Kot TOVG PAEVVOYOVOLS 0OEVEG KOl OTN
ouvéyela ekPariet emiong otn yevvntikn omn. H 6Mkn tov axoviiov mepiéyetl 1o
acPectomomuévo akovtio, éva Pondntikd avoamapaymyikd Opyavo, TOo OToio
YPNOEVEL Yoo TO GEEOVOAMKO epediocpd TOV GAAOL atOHOL KaTA TO (EVYApOUA
(Ewova 1.7.). Ta avopyo colrykapta dev Exovv Onkn akovtiov, apyilovv Opmg va
™ IMUOVPYOLV HETA TNV TPATY TOVG « TPOKANGN» UE aKOVTIO omd KATowo A0
dropo (Chung, 1987).

Metd v emkdAvyn Tovg HE TO EKKPYLO TOV AELKMOUATOYOVOL aOEVOL TO
YOVILOTIOMUEVA 0AP10 KOTELOVHVOVTAL TPOG TOV MAYM®YO, Evav EEAIPETIKA AOEVADON
aywyo o omoiog mopdyst tn AekiOwn pepPpavn tov afyov, m o0gdtepn mNYM
OPENTIKOV GLGTATIKOV Y10 TO OvVOTTVGGOUEVO EUPpvo. TTapdAinAa pe v andBeon
AekiBov, oto avoamTueoouevo EuPpPvo amoTiBeTal GTASIOKE KOl TO OTOPOITHTO
acPéotio pe T HOPPN KPLOTAAA®V avOpakikoh acPecTiov KATA TO TEPUGUIA TOL
KOTA KOG TOV ay®myoV. Telkd, Evo mTANpwg oynuatiopévo afyd mepiéyetl mepinov
1,5 mg avBpaxikov acBeotiov (Tompa, 1984). Eniong, katd ™ diéAevon tovg omd
TOV OAYWYO To 0fyd KOAOTTOVTOL PE O1000Y KA TPOGTATEVTIKEA KOAVULLOTO, TOL OTTO10
TOPEYOVV  UNYOVIKT) VTOGTNPIEN OTO OVAMTLGGOUEVO £UPpvo, TPOoTacio amd
Onpevtég Kol mapAciTo Kol SlTHPNOT TG VYPOCINS 6TO0 €0MTEPIKO TOV 0y00V.
Metd Vv emKAALY TOVG UE TO EKKPILOTA TOV ®OOY®YOU T afyd LETAPEPOVTOL
otovg PAevvoyovoug adéveg mov Ppiokoviar 6to TEAOC Tov ®aywyoV. Exel Qo
emkaAveBovv pe PAEvva ®dote vo ano@evyBel 0 SOGKOPTIGUOS TOVG KATH TNV

®omOHeoN Kot TNV apLIATOCT TOVG HEGO GTO YMLLOL.

1.3.4. Ilepiodog avamapaymyns ko Levyapopa

H mepiodog avomapaywyng tov H.aspersa mowiiler avdioyo pe 1
yewypapikn mepoyn. Xtn Fadrio evromiCeton kupiwg v dvoiln, petd to mépag g
yeweplag vépkng, oty [optoyaria kuping To eBvOT®pO KoL Arydtepo TV Avoien.

2mv EAAGSa, N avamapoywyikny tepiodog eviomiletal amokAEIGTIKA KATd TO
eOwomwPo Y 6V0 Kupiwg Adyovg : ) OWOTL o1 Kopwkég ocLvONKeG Kotd TO
eOwomwpo eivor Wwaitepa VVOiKEG Kat B) Yo TO VEOEKKOAATTOUEVO £XOVV AETTO
KEALPOG KA, AV YEVVIOUVTOL KATA TNV dvoiln, Ba kivddvevov amd amdAed vepoD

Kot amo&npoaven, Ay TV VYNAGV BEpUOKPAGIOV TOV KOAOKALPLOD.
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MoMg mepdoet To KoloKaipt, S1dpopot tepPariovtikol Tapdyovtes, Kupimwg
N avénon g GYETIKNG LYPAGING TOV TEPIPAAAOVTOG e TIC TPOTEG POVOTOPIVEG
Bpoyéc, mMPOKOAOVV TNV QQUTVION TOV COAlyKopldv omd tn Oepvy vapkn. Ta
COAMYKAplo EMOIO0VTAL GE £VTOVI] GLAAOYY] TPOPNG KOl OVEAVOLV CMUAVTIKO GE
Bapog. Tavtdoypovo, olokAnpovetor ot yovada 1n  dwdkacio NG
oneppotoyéveong kor to (oo eivor €toa ywu {evydpopo. Xt @Acmn TOv
CevyapdpoTog Kot o O00 COAYKAPLOL CUUTEPLPEPOVTOL MG «OPGEVIKA», OTOV
EMEPYETOL KO OVTAAAOYN TV omepaTolmopimy.

‘Eva onpavtikd otoryeio eivan 0t kdbe dropo H.aspersa pmopetl péoco otnv
010 avarapaywyikn mepiodo vo (EVYOPDOCEL LE TEPICCOTEPO TOV EVOG GAAL AITOLLAL,
OmOTE TO OMEPUO OA®V TOV OTOPMV CLYKEVIPOVETOL KOl OVOUELYVOETAL OTY
omEPLOTOON KN KOl ¥PNGIULOTOIEITOL Y10l TV YoVipomoinon Tov afydv. To ToAlaTAO
avto Cevydpopo eEacporilel oto H.aspersa pa tepdotio suvatdtnto eTepopéiog,
n omoion cvuPaAlel 1060 oV £VIOVN TOWKIAOHOPQIOL OCO KOl OTN UEYOAN
TPOGAPUOCTIKOTNTA TOV €I00VC 6€ d1aPopeTIKEG mepIParloviikéc cuvOnkeg (Madec

at al., 2000).

1.3.5. Qoané0eon — Exkorayn
O ypdvog mov pecorafetl amd 1o Cevydpopo o¢ TNV wordbdeon Kupoaivetol
petaly 5-15 muépeg o010 ovykekpluévo €idog mov peAetovpue. Ipoxeévov va
®oumOECEL, TO GAALYKAPL OVOTYEL LIl TPOTTOL GTO DO LE TO TOSL TOV, amoBETEL TOL
afyd kot akolovOwg kolvmtel TNV Tpdma pe Alyo yopo (Ewova 1.8.). H andBeon
TV afyov yiveton cuviBmg 9-13 nuépec petd 1o Cevydpopo. H didpkela g oto
H.aspersa dwpkei katd péco 6po 9 dpeg (Duncan, 1975), katd v onoia omobétet
80 — 140 avyd, ta omoia oynuatiCovv po pdlo mov mepPdiietot amd PAévva.. H
enmaon TV afydv eEaptdtar and tn Beppoxpacio Tov mepPdArlovtog kol cuvnBmg
Kopaiveton peta&d 14-16 nuépeg (Madee, 1989). ‘Epgvuva mov mpaypatonodnke,
OYETIKA LE TOV aplfpd avydv Kot To ¥pOVO ETMACT TOVG, £0€1Ee OTL 0 HEGOS OPOG
TOV owy®v avd ooamdBeom eivor petacd 70-160 avoroyo amd Vv mEPLOYM
TPOEAEVLONG TV YEVWNTOPWV, €V O YPOVOG emmaons kvpoaiveror and 8 émg 9
nuépeg (Aeomotomoviov, 2006).
Katd to ypovo avtd, 10 £uPpuvo ovORTUGGETAL KOTOVOADVOVTIOS TO
amobépata AekiBivng, oAPoupivng kot acPectiov tov afyov. X cvvéxew

EKKOAAMTETAL, OAAG TAPOUEVEL OT QOAA Yoo 4-5 pépeg Kol PeTd avodveTal EEm
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amod TN QOALG. XTr @Acm avt, T0 KEAVEOG eivar Wwaitepa Aemtd Kot gvaicHnto

oV VYpocio Kol ToV Tayetd, aAAL avaTTOGGETOL Kot GKANPOIVEL YPTYOPOL.

Ewodva 1.8. QandBeon tov Helix aspersa oto youa
( MInyn: http://www.fao.org)

1.3.6. Avénon

H avénon tov H.aspersa om ¢von e€aptdronr amd T1c KAUOTOAOYIKEG
ovvOnkeg kabe Teployns, KupoTePeg amd TL omoieg eivar 1 Beppokpacia, n vypacio
Kat N potomepiodoc. Tvvndmc mpotipd Oeppokposisc petald 10- 20 °C kot vyniod
10600Td vypooiag (70-95 %) (Charrier & Daguzan, 1980). Xtnv EAAGda, o mo
YPNYOPOS pLOUOG aEnomg mopatnpeital Katd T dvoiln, d10TL TOTE ETIKPATOVV Ol
BéATIOTES Y10 TO OKOTO 0T GLVONKEG BepLOKPATING, PMTOTEPIOIOV Kol LYPOGIOG
(Aalapidov — Anuntpradov & Kdarroviag, 1985). Ze avtiBeon pe ta veapd drtopa,
ta. opipa H.aspersa méptouv oe yeyepio vapKn KOTd T SAPKEWL TOV YEUDVA,
gkkpivovtag éva émg tpia pepPpavmdn emepaypata (Ewova 1.9.) kot Bpickovrog
KatopOylo péoa oto £0apog, omote 0 PpLOUOS avénong unodeviCetal. H agumvion
emépyetan ouvnbwg petd to PePpovdpro, omdte o1 cuvOnKeg Eavayivovtal EVVoikéc.
Eniong, ta dpipa dropo mepvovv kot amd Bepvn vapkn Kotd tovg (e6TONG UNveg
TOV KOAOKOIPOV, €V TO veapd dtopo omAd Kpvfovior kdtw oamd JSbpopa

avtikeipevo (Lazaridou — Dimitriadou & Kattoulas, 1981).

Ewoéva 1.9. Enippaypa oto Helix aspersa


http://www.fao.org/
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O pvOudg avénong twv colykapidv eaptdtol oNUAVTIKE amd TV nAKia
toug. To KkvpdTEPO HOPPOAOYIKO KPITHPLO 7OV  YPNOCIUOTOLEITOL Yo TNV
napakolovdnon g avénong twv {dwv gival 1 HEYIoTN SIIUETPOG TOL KEADPOUG.
Mmnopovue va dwakpivovpe 4 otddio kotd ™V avantvén tov (Aalapidov —

Anuntpuadov & Karovrag, 1985):

— @aon VEoeKKOMITTONEVOV : MOAG eKKOAOQPTOVV OTIS OpYEC TOL
eOwondpov, Tt veapd dropo apyifovv vo avalntovv Tpoen, 1 omoio
ocuvnlwg meptlapPdvel TpuEepd TPAGIVOL TUNHOTA OAPOPOV PUTMOV. XTN
(Ao 0T, TO YEVVNTIKO CUOTNUO OEV €YEL OKOUO, GYNUATICTEL, EVO TO
kéAQog elvar eEapetikd Aemtd Ko €0Opovoto, oAAG  avEdver kot
oxkAnpaivel ypnyopa. H avénom elattdvetal onpaviikd Katd 10 TEA0G TOV
eOvomtdpov Kot T0 YeWmva, oAl Eavapyilel pe mo évrovouvg pvOuovg v

avoién.

= ®daon aviimkov: To kEAvEog elval apketd okAnpo kot moyv. H avamtuén
TOV YEVVITIKOV GULGTNUATOS £YEl 0XeOOV OAOKANpwOEl, evd ot yovada
apyiler n ddikacio TG onepproToyévesns Kot moyéveons. Toéco 6° avt
@aon 000 Kol oTnV mPoMnYyovuevr, O pvouodg avénong eivor dueca

e€aptdpevog amd ProTikods Kot afloTikods mopdyovieg Tov TepIBAALOVTOG.

= ®daon oppov: O pubudg avénong &xel oxeddv UNOEVIOTEL, EVM TO
TEPLOTOUIO TOL KEADQOVS apyilel va moayvvetal, kabmg to (Mo £xel OTAGEL
o010 teMKd tov puéyebog. To yevwntikd cHotnuo eivarl TANPOC OVOTTUYUEVO

KOl PO KO 1) YOVAda TEPLEYEL oTepLOTOL®APIO Kot MAP1O.

= ®daon ynpoiov: H edon avt dev dwaywpiletarl Eekdbapa cuvnboe amd v
TPOMNYOUUEVT). X€  YEVIKEC YPOUUES, TAVT®G, TO  ynpaioc.  Atopo
yopoaktnpiloviar and erdrtoon tov Pdpovg kot g dpactnpldTnTag HETH

TNV oVOTOpay®YIKn tepiodo.

Ta dropo Tov H.aspersa pmopovv va {noovv amd 3 — 5 ypdvia N ko
neEPLocOTEPA, TPAYHO TOL €E0PTATOL TOGO OmMd TN YE®YPAPIKY| TEPLOYN KO TIG
nepParrloviikés cuvOnkeg tov Protomov otov omoio fovv 660 ko amd TO

QLGOAOYIKG YapakTNPLoTIKA KGOe atdpov (De Matos & Serra, 1988).
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1.4. ETOIXEIA TENETIKHZ

H ypnoyomoinon tov HoploKk®v TeXVIK®OV £xel avomtuybel katd moAy To
tedevtaio ypovia Ady®m TOG0 TN OALOTOIOVS OVATTLENG TOV OOV TOV HOPLOIK®OV
TEYVIKOV OGO Kol TNG OTUOGIOC TOV YEVETIK®MV dedopévav. Emione, ppavilovtol pe
avéavopevo puOud oAoEva Kol TEPIGGOTEPEG TEXVIKES UE OTOYO TNV €0PECT NG
vevetikng mokihopopiag oe eninedo DNA. Tlaporo to yeyovog OTL OL HOPLOKES
TEXVIKES YPNOUOTOOVVTOL TAVE omd 000 OeKOETIEC Ol €pevveg givol axOUn o€
npotapykd otad. H teyvikn tov 1coeviopmv (isozyme-allozyme) sivar kold
Kaflepopéveg 610 YOPO Kol £yovv amodeyfel oNUOVTIKES Yoo TV eKTiUnom
TOPOUETPOV  OPKETOV €0OV. AT v GAAN pepld Opmg, m onuoacio g
TAnpoeopiag TV yeveTikK®V dedopévov ov DNA amoteAohv emtokTiky) avdykn

v TePocdTEPO EMwPe0VC £pgvvag (Carvallo & Hauser, 1994).

1.4.1. Mopuokég TeVIKES

Me v mapodo NG EMGTHUNG KoL TNG TEXVOAOYIOS TV TEAELTOIWV ETOV KO
Kupimg €merto and ™ peAétn kot Tig meptypagég towv Watson kat Crick (1953) yia
™V EAMKOEN pope1| Tov popiov tov DNA, 1 omoia oploBénoe pia véa emoyn otnv
KOTOVONGON KOl HEAETN TOV POAOYIKOV EMOTNUOV Kot KoBdpioe o véa 000
avamTuENG Kol €QOPUOYNS  PlOAOYIKOV KOl  HOPLOK®V  OVOKOADYE®DV KOl
emrevypatov. Ot emomuoveg yvopilovtog T HOPloKn SOUn TOV KANPOVOUIKOD
popiov umopovv TAEOV Vo SLXEPIGTOVV KOl VO OTOGAPNVIGOLV TIC AElTovpyieg Kot

T1G dtepyacieg tov DNA.

= ['eveTIKOi OEIKTES

Ydpyovv TpeIg Katnyopieg YEVETIKOV SEIKTAOV:
o) Mopgoroyikot deikteg (QavoTumikd yvopicpoto)
B) Agixteg Baciopévor oe mpoteiveg (Icoéviupa-ariioévivpa)
v) DNA deixtec
INa va yopaxtnpiotel £vag deiktng og yeveTikog deiktng (genetic marker),
B mpémer va delyvel MOALHOPPIGUO peTAED TV atOp®V €vog mAnBucpov. O
yvevetkdg  Ogiktng  elvor  omoodnmote  {e0yog  OAANAOUOPO®V oL M
KAnpovopkotta toug Kabopiletoar amd 10 €100¢ tng dwwoctavpwons. 'Evag DNA

delktng etvan tomkd pa pkpn mepoyn tov DNA mov deiyvel o moAvpopeiky
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aAAnAovyio S1POPETIKAOV ATOU®V TOV 1010V €id0vg. Ot TEXVIKEG TOV VPPIOIGHOV Kot
NG EVIGYLOMNG UTOPOVV VO YPNGILOTOMHOVV Yio TNV ovayVAPIGY] TOVC.

H ypnon tov eviipmv kot tov tpoTeivedv TApaREVEL 0 Kuplapyos TPOTOG
HEAETNG YEVETIKNG TOIKIAOLOPPIOG Kol YEVETIKNG Ooung mAnBuoudv. Xuviotd,
emiong, TAPOUETPOVG OGS O Pabuodg etepolvymtiag, TOCOGTO TOAVUOPPIKMV
yovouk®v Ookov kot pEco apliud aAiniopdpemv avd yovidwokd Omoko. Ta
Bacwd yoapaxtnplotikd g pebodoroyiag pe ™ ypnon evOOp®V Kol TPOTEIVOV
etvau:

o I'pfyopn avdivon detrypdtov Kot Yapuniod KOGTOG TOV YNUK®OV OVGUDY

TOV OTOLTOVVTOL.
o Agdopéva eKaToVTAd®V ATOUMV aVOADOVTOL GE LIKPO XPOVIKO d1dcTnLa.

o O amarrovpevog e€omMopdg eivon amAog kol 1 pebodoroyio amAn Ko

€0UKOAN TN YPNOoN.

= DNA microarray

H teyvikn tov DNA microarray eivar po 6vALOYH| HIKPOOKOTIK®V
ottypndtov (DNA spots) mdve oe pio otepen MPAVELN, OTMS YVOA, TAACTIKO N
ToT GIAKOVT G oynpatilovtag o mapdtaln. H pébodog avtr ypnoonoteiton yio
N HETPNON EKQPOOTC, LEYOA®Y GE aplOUd, YOVIOI®V TOTOYPOVA.

H mo xown ypnon towv DNA microarrays eival vo TOCOTIKOTOINOEL TO
petoypapopevo MRNA and dopopeTikd yovidln Tov K®OTKOTO0VV OUPOPETIKES
npoteivec. To RNA g&dyetarl amd moAAG KOTTOPO KO LETOTPEMETOAL LLE TV TEXVIKN
™me avaotpoeng tpavokpurtdong (Reverse transcriptase) oe CONA 1 cCRNA (EKins
& Chu, 1999).

= Teyvikn RFLP (Restriction Fragment Length Polymorphism)

2V TEYVIKN TOV TOAVUOPPIGHOV HeYEBOVG mepLoploTiK®Y Tunuatov DNA
(Restriction Fragments Length Polymorphism, RFLP) 1 moapaiioktikdtnta
Aappdver yopa evtog evog €idovg oto pnKog tunpudteov tov DNA dnpovpyoduevo
and £va GLYKEKPIUEVO TEPLoploTikd Evivpo (restriction enzyme). O moAvpopPlopoc
napatnpeitor 6tov og éva TpodTLTO TEPLopicpévey Tunuatov DNA cupfel kanow
petdArasn, EAAelym N mpocsOnkn Phong omn cvykekpévn BEomn avayvapiong amd
10 évlupo mepropiopov (Dowling et al., 1990). Zopewva pe tovg Knox & Verspoor

(1991) avayvopiomke éva RFLP 1o omoio givatl povadikd ot extpoen GoropdV
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Kot Tpoteivouy 611 Bo pmopovce va xpnoorombel otny amotipunon movéiog Tomv
JPLYOVTOV eKTPEPOUEVOV coloudv TG NopPnyikng xepooviicov pe Gtopo
QLOIK®OV TANOLGU®V TOV GOAOUOV TNG XKOTING.
o To mtDNA dev avacvvdvaletar kot petafifaletal oxeddv amokAE1oTIKA
UNTPIKAL.
o Tapovoaletl taydtepo pvOud arraydv ce oyéon pe to mopnviké DNA
oV oAAnAovyia tov BAcemv Tov.
o To {owd MIDNA mapovctalel o copn cLVTNPNTIKOTNTO MG TPOG TO.
Yovidla Tov mEPLEYEL.
o H ddraén tov yovidiov oto {owd MIDNA, tovAdyiotov péca og o
TéEN M eOAo, ivan dtpopeTikd oTabepn.
o To mMtDNA egEehicoetan 5 — 10 @opég tayvtepa and to NDNA ota

OnAaoTikd.

= Mitoyovopraxé DNA

O tpdTeg peréteg yevetikng mowthopoppiog oe eminedo DNA apopovcav
10 MIDNA, kabmg eivar éva oyetikd pikpd kukAkd popto to omoio umopei va
armopovmbel gvkoAdtepa omd 10 mMopnvikdé DNA kot amoavtdtor oe yiMdoeg
avtiypoaea oto kottapo. [ToArég peréteg €oe1i&av 61t oto MIDNA cuoocmpevoviat
molvpopeiopol pe tayvrepo pvOud amnd 6t oto mwopnvikdé DNA. To mapamdvem
o@eileTal 6TOVG VYNAOTEPOVS PLOLOVG LETAALAENG OE GYEon e To Tupnvikd DNA,
€€’ artiag ™g amovoing SopHOTIKGOV UNYOVICUOV KaTd TNV ovTypa®n tov DNA,
KOG Kot Ady® Tov pikpdteEPOL dpaotikod mAnbvouokod peyébovg (Ne) (Liu &
Cordes, 2004).

Amd teyvikng dmoymg ot poprokoi deikteg tov MDNA givar ot 1010t pe
avtovg tov RFLPS pe pévn swpopd 6t 6t cvykekpylévn mepintwon to vmod
peArétn popo etvar to MDNA gvod otnv GAAN Tepintwon o1dy0g gival T0 TLPNVIKO
DNA. TToAra yapoxtnpiotikd oo MIDNA to kabiotovv dilaitepa ypnoipwo ce
TOAAEG peAéteg yevetikng mowkiopopeiag. To MIDNA etvor amhogdéc kKo ota
Lowd kotTapo KAnpovopeitor amd 1o OnAvkd mov omnpaivel 6Tl ot amdyovol
KAnpovopovv évav MIDNA yevotvomo. Elvar emiong ypriioylo otnv koTooKeLN
QLAOYEVETIK®OV OEVIPWV KOO’ OTL 0ev AauPdvel ydpo ovocLVIVAGHOS Katd Tnv

avTypan tov o€ avtifeon pe to mopnvikd DNA.
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= Teyvikny RAPD

H teyvikn RAPDs mepihapfavel m ypnon toyaiov ekkivntov ot PCR
Yopic va etvat yvooti n odinAiovyia tov vid e&étaon DNA. e k4B avtidpaon g
PCR ypnowomoteitor éva gidog ekkvnti pnkovg mepimov 10 Cevyodv Paoewv. O
eKKVNTNG Aettovpyel Towtdypove kot ¢ forward xor wg reverse. Ou ekkivntég
vPpwiovtor oe exotovtddoeg omueic Tov  yevouatog. Qotdco  gvioyvon
(amplification) Aaupavetl yopo petac&d onueiov mov améyovy Aydtepo omd TEPITOL
2 kb (to peyardtepo duvartd punikog yio ta tpoidvta e PCR) (Allendorf & Luikart,
2007).

XV TEYVIKY OLTA 1 OVIYVELOT TOV TOAVHOPPIGHOV YiveETOL HE TLYOIO
evioyvon ToAL®V TEpLOy®V oTo Yovidiopoa pe tn xpnon e PCR ypnowomoidvtag
pio oAy aAAnAovyia 10 - 20 Cevydv Bdoemv vovkAieoTidiov (exkivntég) avbaipetn
pev oAAd yvootr aAiniovyia.. Ta mpoidvra avtd e PCR tpéyovv oe mnkry,
ocuvnBmg ayapolng ko avaivovrol Efvor po oxetikd omAn texvikn yur va
mpaypotorombel oAAGA 1M EMOAVOANYIUOTNTO TOV  TOPOTNPNCE®V  OTOLTEL
TPOGEKTIKOVG YXEPIGUOVE TV cLvOnkoOV Tov TEpauatog (Schierwater & Ender,
1993: Williams et al., 1993).

Eappoyég g pebosov:

o [Ipocdopiopdg TaEIVO KOV TOVTOTHTOV

o Avalvon g EVOOEIBIKNG PONG YOVIOIMV Kol TOL VPPIOIGHOD

o [Ipocdop1opdg T TOTPOTNTAG Kl TMV CYECEWDY CLYYEVELNG

o AvéAvon detyHdToV KTOO YOVIOIDLOTOS

o [Mapaywyn vEwv eOIKOV aviVELTOV

= Mikpodopvgopiki aAiniovyia (microsatellites)

Ot pKkpodopueOPOL ATOTEAOVV TOVG TAEOV KOWMS YPNCLOTOOVUEVOVGS
popakovs dékteg oty mAnducaky yevetikn. H pikpodopueopikny adAniovyio
givar pio emovarapPoavopevn odvroun axorovbior (tandemly repetitive DNA
sequence) movL emavoAapuPdveror TOAAEG @opég péoa oto  yovidlopa  evog
opyavicpov (Wright, 1993 & 1994).

Ot povadeg g emovaAnyng etvor peta&d evog kot €61 (evydv Pacemv. X
debvn Proypapia eivar yvootol oc:

= Tandem Simple Sequence Repeats (SSRs)
= Variable Number of Tandem Repeats (VNTRS)
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= Short Tandem Repeats (STR)
= Microsatellites

Bpiokovtar e OAOVE TOVG EVKOPIOTIKOVS OPYOVIGHOVG KOl EMONG OTO
YOVWOIOUO TOV YAOPOTANCTOV GTA QUTE KOl 1) KOUTOVOUN Kol GLYVOTNTA TOLG
dpEPOVV oTIS d1bpopes TaSvopkég opades. Xmpilovtal og TPES OUAdES avaloya,
pHe 1o v M alAniovyio eivar cvveyng (Pure), 1 cvvdvacuévn (Compound) 7
dwaxomtopevn (Interrupted):

= Yuves: CACACACACACACACACACA
= Yvuvovaouévog: CACACACACAGAGAGAGAGA
»  Auwxkontopevoc: CACATTCACACATTCATTCA

O op1OuoC TOV EMAVOAYEDV T®V VOUKAEOTIOIMV KLpaiveTal cuvifwg and 5
¢w¢ 100. O mapatnpoOVUEVOG TOAVHOPPIGHOS GTOVG VIO £EETAOT YEVETIKOVG TOTOVG
opeiletal o€ O10POPES MG TPOG TOV OPLOUO TOV ETAVOANYEDVY. XE YEVIKES YPOUUES,
0l J0pVEOPOL HE TIG TEPLOGOTEPES EMAVAANYELS enpavilovy Kol To LVYNAOTEPQ
EMIMESO TOAVUOPPIGHOYD.

H xatavoun towv pikpodopvedpmv givar toyoio 6tav Aappdvovioag vroym
ol 10 yovidiopa. Ot pkpodopvdpolr pmopel emiong va  PpeBovv  petald
OLYKEKPIUEVOV TIEPLOYDY TOV YOVIOIOUATOS. To OAANAOLOPPO GE VO YOVIOLOKO
TOTO KOTOYPAPOVTIOL LLE CUYKEKPIUEVN EVIOYVON NG OAVGIOMTNG OVTIOPOONS TNG
noivuepdone péom tng texvVikng g niektpopdpnong (Pulido & Duyk, 1994).

Ot ocvvimpnuéveg mepoyés amotedovv  to. (gvyn Ttov  primer mwov
ypnowonowvvror ot PCR  mpokeévovr va evioyvbel n  pUikpodopupopikn
aAAniovyio. Ot meployég avtéc givor duvatd va €ovv TV e aAiniovyia. ‘Eva
opdluyo dtopo Ba Exet Tov d10 apBud emavarnyemg oe avtifeon pe éva etepoluyo
ATOHO, OTMG POIVETOL TOPOKATO:

Opoluyo

CGTAGTCATCACACACACACACACGTAGCG

CGTAGTCATCACACACACACACACGTAGCG

5 -cuvinpnuévn Mikpodopvpdpog 3" -cuvmpnuévn
mEp1oyN meptoxi

Etepolvyo

CGTAGTCATCACACACACACACACGTAGCG
CGTAGTCATCACACACACACACACACACGTAGCG
5-cuvtnpnuévn Mikpodopvpdpog 3" -cuvtnpnuévn
nepLoy TEPLOYN
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Ta kuplOTEPO TAEOVEKTNUATO TOV UIKPOOOPLPOpOV Ppickovtal 6To OTL
etvar 1Wdwitepa moAlvpopekol SeikTeg OKOMUO KOl O HKPOVG TANOLGHOVG Kot GE
glon vmd egapdvion kol epepavifovion o peydan aebovia oto yévopa. Ta vymid
EMIMEdO TOAVHOPPIGUOD 0@eiAovTol 6TOovg LVYNAOVG pLOUOVE petdArhaéng mov
nmapatnpovviol oe avtég TS Bécelg. Ot petaAraéels cuvnBmg odnyovv Ge aAloym
tov aplpod TV emavoiqyemv. Ot pvBupoil petdhioéng vmoroyiletor OTL
Kopaivovton tepimov pa petdiraén kabe 1.000 1 10.000 peivoers.

H ypnopoémra tov pikpodopueopwv dtapaivetor Aoym Ott

= To ocvvoAikd péyebog ¢ emavarapPovopevng oakoiovdiog sivon
pkpo etavovrtag o 100 Levyn Phoewv, mov EMTPENEL TNV TOPOVSIN
ocvvtnpnuévav tepoymv (flanking areas)

= Ot cUVINPNUEVES TTEPLOYEG TOL HIKPOOOPLPOPOL Elval €va amAd
avtiypao yevourkod DNA kot propodv €bkola vo oyed10GTOVV

= H petdAoén tov puKpodopueopov 6e vYNAO Pabuod, cuvnBmg and
VIEPEVIOYLON N TOPAAELYT UOG ETOVAANYTNG UTOPeEl €OKOAN V.
exktiunBei (Moxon & Wills, 1999).

Qot0600, 1 ¥PNON TOV HKPOIOPLPOP®Y TPOATOULTEL £pEVVOL 1| OTToloL PmopEl
va, givan Wiaitepa ypovoPopa kot dSVoKoAN. O yevetikdg TOTOG givar amapaitnTto vo
EXEL AVAYVOPIOTEL EK TOV TPOTEPMOV, EVA OTOLTOVVTOL KOl TANPOPOPIES Yoo TNV
aAAnAovyia TV yertovikdv tov Tunpdtov DNA o vo pmopovv vo 6yediactodv ot
KOTAAANAOL EKKIVNTEG. ZTNV €QOPUOYN TNG TEXVIKNG EU@avIeTon Ko 1 TEYXVIKN
dvokoria g evioyvong devtepoyevmv mpoidviov DNA oty avtidpaon tg PCR
aveEdpTNTOV amd TO YEVETIKO TOTO TOL UIKPOdOpLEOpov. QGTOCO, 1 TOPATAVE®
dvokoAia EemepVIETOL OO TOVE MEPIGCATEPOVG EPEVVNTEG EMEITA OO TPOGEKTIKY

BeAtiotomoinom twv cuvinkmv g PCR.

= Alvordmty Avridpacn HHorvuepdonc (PCR)

Eivon pa amd exetveg Tic emompovikés e€elifelg mov a&ilel mpaypatikd va
XOPOKTNPIGOEL KEMOVACTATIKN KOl «CTUOVTIKY avakdAvyny. H avantuén ovtrg
NG TEXVIKNG 00NYNoE G€ o Ekpnén VEOV TEXVIK®V OTr HoplokY| BloAoyia, Kabmg
oloéva Kol TEPIOGOTEPEG £PAPLOYES TNG HeBOOOV dnuocievdnkav, Kot Yipioe oTov
avOpwmo mov v avakdivye (Kary Mullis) éva Bpafeio Nopmed (1993).

H PCR &ivou po moAd ypfyopn Kot 0IKOVOLIKT TEXVIKT TOV XPTCLOTOLEITOL

Y. va ToAlomAacidost pe axpifeto pikpd tpuqpoata tov DNA. Kdt tétoto eivon
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amopoitnTo Yati Yo vo yYivel avdAvon Tov HETOALAEE®DY 1| TOV TOAVLOPPICUDV GE
HoplaKkd emimedo, eivor oamapoitnteg OopkeTd peydieg mocodTNTeG ToL DNA.
Amopovopéva tunpate DNA Oa ftav advvato vo peketnolv emapkds yopic v
uébodo g PCR. Eivor pia teyvikn n omoia epappdletar tedeimg in Vitro ympic va
ypedlovtar  kOtTopa. Me TV TEQVIK 00T H  OPIGUEVYT]  aAAnAovyia
VOUKAEOTIOIOV UTOPEL VO OVTLYPOQEL GE PEYAAES TOGOTNTEG YPNYOPO KO EKAEKTIKA
a6 omotodnmote deiypa DNA mov v mepiéyet. Baoiletar otn ypnoiponoinon g
DNA molvuepdong 7y tov moAlamAoacioacpd evoc  ekpayeion  DNA  og
emavelMnupévoug KoxkAovg avtrypagns. To évlvpo kaboomyeitar oty aAAniovyia
OV EMOIOKETOL VoL avTIypoPel amd Ppayéo OAYOVOUKAEOTIOW TTOV OPOLV MG
ekkvnTéG (primers) to omoia vBp1difovrar pe v apyf Kot o TEA0G TOL EKLOYEIOD
™G emBopuntng aAiniovyiog.

INa tov moAhamhaciacpd evoc tunuatoc DNA ypnowomowwvtog v PCR,
10 delypa tov DNA apywkd Beppaiveton €161 dote va amodataybel 1o dikAwvo
DNA «ou va dtoympiotel o€ dvo povokAmva Tunuato. Xt ovveyela Eva EvEupo, 1o
omoio KaAeiton Tag-moAvpepdon, cuvOéTel OVO GLUTANP®UATIKOVS KA®Voug DNA
YPNOLOTOUDVTOG TOVG APYIKOVS KAMVOUS ¢ TPOTLTAL (UNTPES). AvTi 1 drodikaciol
KatoAyel otov moAlamhactocpid tov DNA, pe kabe éva amd to Kovovpylo popa
va, mepEyel €vov moMo kol évav Kowvovpylo khovo DNA. O kdxhog avtdg
amodtdtaéng kot ovvBeong véov DNA upmopel va emavoingdel moAAEC @opéc,
ocovnBog 30 1 40, KOTOAYOVIOG OTO OYNUATIOHO TEPLocOTEP®V omd 1
OlGEKATOUUDPIO  aKPIPOV  avTlypA@®V ToL opykoy Tuipatog tov DNA. To
voAOImo  Yovidiopo oev mOAAOMANGIALETOL, KOl £TGL OV AVIYVELETOL UE TIG
popraxéc texvikés. 'Evag mAnpng kokAog pog PCR avtidopaong meptiapfaverl tpia
otdow (Ewova 1.10.) :

1. Tnv amodwataln - perovsiomen tov DNA (denaturation), n omnoia
neptlopfavert tov dwywpiopd TV S0 KAOVev pe 0épupavon  tov
avTdpmdvTog piypatog otoug 94° C nepinov. To aviidpdv piypo mepiEyet To
dikhwvo DNA, 1ovg eKKvNTEC TOV, TOVG TECOCEPLS TPLPOGPOPIKOVS
deo&vpifovovkieoliteg kar DNA moivpepdon. H DNA moAivpepdon mov
ypnoomoteitar Tpoépyetat and to Oeppogirio Paktpro Thermus aquaticus,
€161 OOTE VO, U1 HELDVETOL 1] OPAGCT TNG KATA TOVG SLUPOPOVG KOKAOVS €E’

attiog g Oéppovong.
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2. Tn mpocappoyn tov skkivnTiipov 6to DNA skpayeio (svovvdpmon -
annealing), 6mov Aappdavel yopa yHo&n tov piypatog yio va vppidietovy ot
EKKIVNTEG e TOVG dVo KA®voug. H Bepuokpacio yoéng etvor kabopiotikn
vy v g€gdikevon g nebddov, YU avtd M akpiPng Beppokpacio Kot o
OmOUTOOUEVOG YPpOVOG WoEng mowkiddovv avdioyo pe to péyeBdg g
TOAAOTAQGLOLOUEVIC QAANAOVYTOGC.

3. Tnv empikovon (exéktaocn) TOV eKKivTipov (extension), 6mov yivetol
0épuovon tov piyporog otovg 72° C, mov eivar n Bédtiotn Oepuoxpacio
dphong TG oVYKEKPIUEVNG ToAvpepdong, omdte AapPdvel yopa n cvvBeon
tov DNA.

Mo va mopayBel 1o emBountd mpoidv mpémel 0 KOKAOG AVTLYPOP|G TOL

DNA va emovainebei moArég popéc.

Eucova 1.10. Zynpotikh anekovion tov tpuov otadiov g pedddov PCR.
H PCR givan g&apetikd gvaichntn kabdg pmopet va aviyveuoel £0Tm Kot
éva avtiypago pag aalniovyiog DNA cg éva detlypa, emavédvovtog 10 1060 ToAD
®ote vo umopel v ovyvedoEL He KOTAAANAN ¥p®OOTN UETA amd Oloy®PIGUO UE

NAEKTPOPOPMON TNKTIG.

H péBodog katéyet tv mpdn B€om kuping yio tovg €Ng Adyovg:
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= Eivar ypryopn péBodog Kot dev amantel peyddn tpoetoyocio.

= Eivar oA ot Aettovpyia kot de&oywyn g dadikaciog.

" Amoutel rkpéG TOGOTNTEG 16TOV TV OEYUAT®V.

= Agv anmouteitatl Odvotog Tov 0pyavicpov.

"  Mrnopet va epappootei og detypa DNA akdpa Kot TapeAboviov etdv.

= H ypnon g kaAdmtel HeyGAo @AGLO ETIGTNUOV.

fuepa, n O6An dwdikacio g PCR €yet avtopotomomBel ot pe ta
KOVOOPY10L Ko TEAELOTEPOL UNYOVILOITAL UTTOPEL VO TEAEIDGEL o€ Alyeg povo wpeg. H
O\ dwdkacia TV KOKA®V TG avéopeimong g Beppoxpaciog mpoypappatiCeton
and éva pnyavnuo to omoio ovopdletor Oeppkog kvkAomomtg (PCR thermal
cycler) kot 10 omoio £yel 1n dvvardTa Vo avopeldvel v Beppokpacio g
avtiopaong kéBe AMyo Aemtd 1 devTEPOLENTA, £TGL MOTE VO EMITPEYEL TN cLVOEDT

véov Tunudtov DNA.

= HiekTpooopnon

Otav éva niektpikd @optio epapudleTon 6€ SAALUN TOV TEPLEXEL LOPLOL
TPOTEIVOV, TOTE TO, LOPLa Bol LETOVOGTEVGOVV GE LIl OPIGUEVT KotevBuvon Kot pe
TayHTNTO TOL OVTAVOKAG TO péyebog Ko to Kabapd @optio tovc. H apyn avty
amotelel ™ PAoM NG TEYVIKNG MOV avagEPETAl O NAeKTpo@opnon. H mo amin
HOPON NAEKTPOPOPNONG EQUPUOLETAL GE TNKTN TOALAKPIAAUIONG Hiag O1doTOoNG.
Ymv mepintwon mov To delypo TEPAOUPAVEL TOAVTAOKO UEIYUOTO TPOTEIVAOV,
YPNOOTOLEITOL 1] TEYVIKN TNG O1GO1AGTOTNG NAEKTPOPOPTONG OE TNKTN.

IMa v e&€taon popiov DNA, petd 1o kOyo evog peyarov popiov DNA
0€ WKPOTEPO KOUUATIO, LE TN YPTNOUOTOINONG UG VOUKAEACTC TEPLOPIGLLOV, TO
Khdopata oo DNA mpémer va dayopiotodv 10 éva amd 10 GALO. AvTo
emTLyYdveTan pe NAEKTPOPOpPNOT G€ TNKT oL drywpilel o KAdopata pe Paon
10 punkog tovg. To petypa tov khaopdtov tov DNA tomoBeteiton oto éva dipo
QoG Aemtng @Etag mNKTNG oyapolng 1N moAVvOKPLAOUIONG oL mEPEYEL €val
LIKPOGKOTIKS OTKTVLO TOP®V. LN GLVEXELN £QPAPUOCETOL NAEKTPIKO TTEGTO SLOUEGOV
g mnktns. Emedn to DNA €yt apvntikd @optio, T0. KAACUATO HETAVOGTEDOLV
po¢ 10 OeTikd nAextpooo. Ta peyordtepa kKAdopato petakivodvtar Bpadvtepa,
EMELON M TOPElD TOVG TAPAKMAVETAL OO TO GTPOUA TG ayapolng, oynpatilovtag
Laoves. T va yivouv opatég ot {dveg tov DNA mave and v k) ayapdling 1

¢ ToAvaKkpLAapiong, o DNA npénet pe kamoo tpoémo va onpaviel 1 va xpwacbet.
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M evaicOnm pébodog ypoong tov DNA ocvvictator oe ékbeon Tov og o
YPWOTIKY, OT®G T0 Ppoutovyo adidio (ethidium bromide), mov mpocdévetar cto
DNA kot @Bopilel kbt omd 10 vrepiddeg ows. To péyebog tv tunudtov
avapépovior oVVHOOG O¢ «vovkAeoTidon, 1 «Levyn Paocewvy 1 «Kb» (ywo 1.000
Cevydpla Baoewv). O mpocsdiopiopdg tov peyébovg Tmv TuNUdTOV yiveton pe
ypnowonoinon twv DNA-ladders, 6mov givar tuquoato DNA yvootdv (evyov

Bacewv.

Anioupyio
KOPOYIS Y10l Ty
TOTTORETN TN T0U
AeiyuaTog

FuBonko idgAupo

KABOAQT ; ; ANCAQT
MrkIwpa ayopodng +

C

——— e

KATEYEYMNIH KINHZHE @FAYZMATON

Ewova 1.11. Zynpotik| anekdévion GUGKELNG NAEKTPOPOPNONG

M axope mo evaicOntn pébBodog aviyvevong meptropPdaver v

evoopdtoon evog  podwicotémov ota uoépwe tov DNA mpwv  amd v

NAEKTPOPOPTON.

* IIpoteivikn niekTpo@opnon
[Theovextpata g TPOTEIVIKNG NAEKTPOPOPNONG Etvan I YpIyopT aviAvo™
TOV OEYHOTOV Kol TO YOUNAO KOGTOG TV YNUK®V Tov eEomAopol mov

QTOLTOVVTOL.
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1.5. MEOGOAOI EKTPO®HX XAAITKAPIQN

Tpeig eivar o1 KOpeg TeYVIKEG TOL YpNooToovvTol otnv Evpodnn yuo tnv
EKTPOPN TOV GOALYKOPUDV:

0) 6€ KAELOTO YOPO LE ATOAVTO EAEYYOUEVES GLVONKES
B) o€ avoryto y®dpo, dnradn oty VIaBpo (Ywpdelo KAT.) Kot
Y) GUVOVAGHOS KAEIGTOV KOl OVOLYTOV YDPOV.

SOUQOVO LE TOVG TTEPIOCOTEPOVS CYETIKOVG EPELVNTEG, M TPitn HEBODOG,
OMAOON M UEIKTY] EKTPOPN GE KAEIOTO (OvVOTTOPOy®YY|, TPAOTA GTAd OVENOTG) Kot
avoytd (kupimg avénom) yopo, omoterel Kol TNV TAEOV OMOOOTIKY] EUTOPIKE
npoaxtikn (Daguzan, 1989). Exiong, o 010%0¢ pog eKtpo@nc umopsei vo givat gite n
OamAn ALV CLAAEYUEVOV amd Tr @UON GOAlYKOplOV €lte M ekkivon Hog
EKTPOPNG OO YEVVINTOPES KOl 1| TOPOKOAOVONGT 0OAOKANPOL TOL PloAoyikod TOLg

KOKAOV.

1.5.1. To gnmopro ko 1 peramoinoen coiykopr®dv oty EALGO

2115 apyéc g dekaetiog Tov 70 dpyioe va avortoocseTon oty EAAGSQ o
TPOTOTOPLOKT EUTOPIKT KoL POUNYOVIK OpacTNPLOTNTO HE OVTIKEIUEVO TNV
eumopio Kot LETOMOINOT VOTMOV GOAYKOPLOV UE OKOTO TNV OMOKAEIOTIKY 0140g0m
TOVG OTIS YOPeS TG KevIpkng Evpdmnng kot kupiog otn ordia. Méca oe o
OEKOETION O1 EMYEPNOEIS TOL ACYOAOVVTOV [’ OLTH TN OPUCTNPLOTNTO OTEKTCOV
L0 EVIVTOGIOKY] OVVOUIKN LE OTOTEAEGLOL VO TPUYLOTOTO0UY KUKAOVG EPYOCUDV
TOAMDV SIGEKATOLHVPIOV dPaYUDV.

Muepa n Fodhkn Bounyovio enelepyaciog coitykapudy givol og peydAo
1060610 e€aptnuévn and v EAAGda n omoila eEacparilel to 19% tov vorndv 1
KOTEYLYHEVAOV GUAYKAPLOV, TO 94% T®V GUGKEVAGHEVOV GaAlYKAPIOV Kot TO 84%
TV caAyKapldv og KovaépPa (ototyeia omo ITAVI).

To oVvoro GYedOV TOV GOAYKOPLOV TOL dKvoLVTOL omd TG EAAnvucég
EMYEIPNOELG TOL KAASOL givar Tov yévoug Helix kou m dwakivnon tovg yiveton pe
TOVG TOPOKAT® TpOTOLS (Shails-EC overview 1993):

e Nond — {oviavd : Tov TPoEPYOVTAL amd EIGAYMYES, | GLAAEYOVTOS and TV

@VO™ KO S1KIvoUVTaL € ELAVA 1] TAACTIKA KIBOTIR TV 20-25 KA®V.

o  Koateyvypéva pe kéAvpog: n chpra £xel apapedet kol agod £yel vmootel
emeepyacio Kot €xel emavaronofetnBel péoca oto kéAvgog pe Povrtuvpo,

Loivtavd, GKOPOO Kol GAAN KOPVKEVLLATOL.
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o Xopoto colykopliov: HuemeCepyacuéva datnpovviol oe dAun kot
dKvovuvToL o€ PEYdAeg cuokevocieg oty Propnyavio.

o KovoépPeg: mepiéyovv copato cortykoapuny enelepyacpuéva. Ta keAden
tomofetovvTan yopiotd pali pe v koveépPo.

o Ader KeAOON: €yovv peydAn epmopikny oio kol mpowOolvvtar otnv

Bopnyoavia yio va YELGTOUV HE KPEAS COAYKAPLDV.

Ov Loyor mov ocuvéfarav otny onuiovpyio kor TV €EEMEN TOV KAGOOV
avtoy TG Prounyovieg TPOPIN®V oOTN YOPE POS SLVOYILovTOl TOPUKATE®
(Gogas et al., 2003):

- 210 1€h0g NG deKkaetiog Tov 60 o1 puowol TAnBvcpol GolMykapldV NG
Kevtpwneg Evponng dpyioav va eopaviovtal pe omoTéEAECUO 01 YDPES AVTEG VAL
oTpaPovV TPog v AvatoAn kot Notw Evpodnn v tpoundeio mpdtng 0ANng (onA.
VOOV COAYKOPI®OV). ZTN YOpo pog ond T apyés tov 1960 dpywoav va
TPOYLOTOTOWOVVTIOL Ol TTPMTES €E0y®MYEG GOAYKOPLUOV TOL  TPOEPXOTAV  amd
eYYOPOVE PLokovg mAnBvcpove. H avénomn tov eayoydv Ntav paydaio KaOe
YPOVO LE amOTEAEGHO VO YKaO1OpVOOVY TOAD VoplG UTOPIKES Kl Brounyovikég
HOVAOEG UE AVTIKEIEVO QTN TN OPACTNPLOTNTO.

- 210 Ttéh0g NG oeKkaeTiag Tov ‘70 ot avEavOUEVES aVAYKEG TNG EYXDOPLOG
Bropnyoviog HeTamoinong GOAYKOpI®OV GE GUVOLOCUO LE TNV oTadl0KN €EAVTANOT
TOV QUOIKOV TANBvop®OV colykoplov, kabmng kot v ékdoon Ilpoedpikol
dtdypatoc mov £€0gte QPAYUOVS OTNV OAOYIOTN] GLAAOYN GOALYKOPI®DV, EKOVE
EMITAKTIKY] TNV OVAYKN YO0 E00YOYEC VOOV COMYKAPLOV ond TPITEC YDPES
(Tovykooiafio, Ovyyapia, Poopavia k.A.w.).

- Ta tehevtaio 15 ypévia or EAinvikég fropnyavieg mov acyorodvron pue
10 colMykapro aptavrar yio mpoundela TPpOTNG VANG OTOKAEIGTIKA 076
ropes s Avaromkng Evpomng. Kdabe ypoévo esdyovror yrihidoeg tovol
COMYKUPLAV PNE GKOTO T1| METATOINGTN TOVS KOL GTNV GUVEYELD TNV e£aymy)

TOLG.
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1.6. TENETIKH ITAPAAAAKTIKOTHTA XE EKTPE®OMENOYX
INAHOYXMOYZX

H yevetw moaporroxtikotra givor puoe mpobmdbeon yio v emroyn. Ta
anoteléopoto OlpEpovy omd v dmoymn tov peyéfovg Kot NG OAPKENG NG
ePLOOOV  €EEMKTIKNG OAAOYNG OTN YEVETIKN TopoAAakTikoTnTa. Ot Stopopég
eEaptavtol Kuplwg amd to EMAEYUEVO TPOIOVTA KOl TOVS YEVETIKOVG UNYOVIGHOVG
mov tifevtor og pundevikn vdBeomn. Evtovtolg, Aot coppmvoidv ot N peioon Oa
elval peydan katd tn SpKE TOV TPOTO®V YEVEDV NG KATELOVVOLGUG EMAOYNG,
AMyo ™C KabiEpmong TG aviGoppomiog GLVOEGU®MY, KOAOVUEVN MG EMIOpOON
Bulmer (Bulmer, 1971). H nelpapatiky enidein avtng e enidpoong omottei Evay
avopotloyevny mAnbBvopd. Kotd ovvémewn, ov kot mn €EEMEN NG YEVETIKNG
TOPOALOKTIKOTNTOG KATO TN OApKELD TNG HOKPOYPOVIOS EMAOYNG £xel peietnOel
EKTEVAG, Mo eoTioom NG PpoyvmpodBeounc emAoyng eivol omavia Kot opopd
nepopatolmo 6mmg Drosophila sp. To H.aspersa sivar évo kaAd véo mpdTLRO
EMEON, AV KO, EKTPEPETOL Y10 EUTOPIKN TOPAYWOYT, EIVOL AKOLO EVPEWMS TAPOV OTN
¢evon (Dupont — Nivet et al., 2001).

Yuvémeld ovtdv  Bo MTOV ol pUKPY]  LOTIUNGT  TNG  YEVETIKNG
mapoAlokTikOTTaG. Ilpdypatt ta coAtykdplo pmopovv va oamofnkedcovv To
oméPUOL OO SLAPOPES OUCTAVPMDCELS KO, €6V UEPIKES OAOTAVPADGELS aryvonbovv,
pepwoi yoveic Ba ayvonbodv ¢ emokoAovBo. Avtd Oelyvel eUPOVOG TS M
dwoTavpmon eivol po TopPAPETPOS TOL eMPEPEL dALAYEG otV dwaxeipion evog
TANOLGHOD HOVO HETA OO GNUOVTIKY O1KOTH Tov ¥pdvov. EmumAéov ot extiunoelg
TOV O0GTOVPMOEMV EIVOL YVOOTO TmG givol TOAD gvuaicOnteg oty aélomoTtio Kot
TANPOTTA  Yevealoyikmv dévopwv. Ilepiocdtepeg mAnpoeopies pmopodv va
OTOKOUGTOOV OO0 TOpAUETPOVS Paciopéves oty mBavOtnTe. TPOEAELONG TNG
YEVIOC.

‘Evog  AO0yog 7y tOov omolo LmAPYOLV  EMATAOGCEL OTI YEVETIKN
TOPOALOKTIKOTNTO €IVOL TO TEPIOTUTIKO TNG OVIGOPPOTING GLVIECUMY, TO OTO10
pmopet vo odnynoet oe o wWwitepn  peiwon g mpOcHeTNG  YEVETIKNG
TOPUAAOKTIKOTNTOG KATA T SIPKELD TOV TPOTOV KOKA®V TG emhoyng (Bulmer,
1971). Metd amd Pepikég YEVEES, QTN 1 ETLOPACT AVOUEVETOL VO U1V EXNPEACEL TN
YEVETIKY| TOPUALAKTIKOTNTO TEPAUTEP® EMELN| O1 EXAVAGVVIVAGHOT avTicTadpilovv

TG amMAEEG AOY® TG avicoppoTiog cuvoéopmv (Verrier et al., 1990). 'Evog dAiog
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Adyog etvan 1 avénon g tuyaiog mapékkions. Katm amd avty v emthoyn, 600
{oa g 100G owoyévelag €yovv o PEYOADTEPN THOVOTNTO KOl TO. OVO Vo
emkeyohv N1 Ko To 600 va amoppipBovv and dvo (o mov AapPdvovior Tvyaio

(Robertson, 1961).

1.7. ZXEXH ETEPOZYT'QTIAX METAZY EKTPE®OMENQN KAI
OYXIIKOQN IAHOYEMON

O moALHOPPIGUOG OTOL E0MOUO. CAAYKAPLOL LEAETNONKE HEYPL ONUEPO LE
mv avdivon eoevidpov — ardroeviouwv. O 16T0¢ amd Tov omoio maipvovrot
delypota yio tnv avaivon avt eivon to nratondykpeoc. Ta t€éooepa mo cvuviin
woévlvpa mov peietovror givon ta: odoaktikny agudpoyovacn (LDH), Mniwn
apudpoyovaon (MDH), Apuvorentiddon g Asvkivng (LAP) kon Eotepdoeg (EST).

Y& avtioTolyec HeAéteg mov £xovv TPaypatomombel 1o Yevikd GUUTEPAGHLO
elval mowg mapatnpeital o peioon tov oplfpov TV OAANAOUOPE®V aTtd TNV
TATPIKY TPOG TG Buyatpikég yevedc. (Aékka, 2000).

To LOpPOAOYIKE YOPAKTNPIOTIKA EVOG OPYOVIGHOD OVOTTOCCOVTOL OO TNV
€EEMKTIK] — OovOomTLELOKT TOL JldIKaGio. OV UETOPPALEL TOV YOVOTUTO OF
eowortono (Vollestad & Hendar 1997). H dvuvatdotnto g dwodikaciog avamtuéng
WGYVPOV PAIVOTOTOL, TP EVOEYOUEVOVS Tapdyovtes datapaing opiletal wg
avantvooouevny otabepotnra.(Leary et al, 1992). And xkowod YeVETIKEC Ko
TEPPUAAOVTIKEG TOPAUETPOL UTOPOVV VO ETNPEACOVV OVTH TNV otodepdTnTa
(Wilkins et al , 1995).

H ocvykpurikn yevetikn mAnfoouiokn avdivon peTald EKTPEPOUEVOV Kol
QLOIKOV TANOVOUDV AVAOEIKVIEL TOC 1 oTaBEPOTNTA OVTY €ival o advvaun
OTOVG EKTPEPOUEVOVS TANBVGHOVG. Ohot 01 ekTpe@dpevol TAnBuopoi Tapovstalovv
YopnAd Tocootd etepolvymtiog icmg Kot Atydtepa aAANAOHopea.. To amotélespa
ovtd {owg VTOONAMVEL  UEIMON TNG YEVETIKNG TOKIAOTNTOG TMV EKTPEPOUEVOV
mAinBvoumv (Palma et al, 2001).

Avtég o1 Jwpopég peTaEh QLOIKAOV Kol EKTPEQOUEVOV  TANBuGUOV
emPefordvoviot omd TV EMKPATNGT TOV CTAVIOV CAANAOUOPPOV GTOVG PLGIKOVG
mAnBuopove To omoio evogxOUEVA deV EROOVILOVTOL GTOVG EKTPEPOUEVOVG AOY®
YEVETIKNG TopEKKALONG (Zouros et al., 1998). To yeyovog avtd eivar cuvdedepévo pe
TEYVIKEG  €KTPOPNG, ot omoieg Pacifoviar oto 010 amdBepa yevwntopwv yuo

OO OYIKES YEVIEG.
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1.8. HOXOTIKH I'ENETIKH EKTPE®OMENQN ITAHOYXMOQN

lNa vo xatavoncovpe to mPOypAppato €MAOYNG TPEMEL €MioNg Vo
YVoPIovpE TIG YEVETIKES TOPOAUETPOVS TOV AVATOPUYOYIKOV YVOPIGUATOV Kol TNV
YEVETIKN TOVG GLGYETION LE TO YOPAKTNPLOTIKA TOL pLOUOD avEnomng.

O Madec (1989) moapatmpnoe Twg GAAYKAPLOL TOV PEYAAWGAV GE PLGIKO
nepPAAlov giyav €va KOAQ S10pOPOTOMUEVO YEVWNTIKO cOGTNHO UOAG EQTOCOV
070 HEYEBoC TOV EVIIMKOL (YUPIGHEVO TTEPIGTOMO), EVO aVTIOETO TOL GOATYKAPLO TOV
peydAwcav oe texvNTég cuvOnkeg elyav, oto 1010 6TAS10, £VO VEAVIKO YEVVITIKO
oVOTNUA TO 0010 avamTLYONKE HOVO HETE TNV OAOKANP®OT NG adHENGNC.

H ¢@awvotumkn kot yevetikn] cuoyétion HeTOED veavikng nikiog kou Fp
delyver 6TL 0 yYpNyopog puOudg avénong Kot n TPOWPN ATOKINGN EUTOPEVLGIUOV
peyEBovg, AEITOVPYOVV AVTAYMVICTIKA MG TPOG TO YPOVO YEVVNTIKNG TOV ®PILOVeNG
kot o0levéng (Dupont-Nivet et al., 2000).

Olec avtéc 01 TOpATNPNOELS ONADVOLV TG TPO®PO EVAAIKOL peYEBoLG
colykdplo dev eivar €rowo kol ywoo avoamopoymyn. Eav avt) n vmobeon
emPePoarmbei, or puéBodor avamapaywyng Oo mpémer vo avabewpnbodv dtav
TOPAYETOL OVOTAPAYOYIKO amdBepa, OTwg Exel oN yivel oe AL ToALEPOua £10M.

[Ipoteivetan n emroyn {dwv Tov Tapovstdlovy ypryopn adENoN LE VYNAEG
TIES TEAKOV Papovg kot peyébove. Eivan mboavov yevvitopeg peydlov peyébovg va
wooamofétovy peyodvtepo aplud avywv. H emthoynq yevvntopov pe toybtepn
OPILOVeN TOL YEVWWNTIKOD TOVG GLOTNHHOTOG iomg O0ev emnpedlel to péyebog g
woamdOeong tovg. Avtip M vwobeon pmopel va emPBePourwbel amd mEPALAT
emhoync (Dupont-Nivet et al., 1998). EmumAéov, n mbavh oldayn TOV YEVETIKOV
GUGYETICUOV UETAEL TOL BAPOvg TV VMKV, aplBpod avydv kol Tov Papovg
TOV OLYOV KOTA TN O18PKELN TOV HOKPOTPOOEG UMV TEPOUUATOV ETAOYNG TPETEL VOL
peAetnOel, dedopévou Ot givar dvvotd KAT® amd TV EmMOpACN TG EMAOYNG, VO

yivovtat apvnrikoi, OTmg yivetal o GAAa eKTpe@OLEVA E1OM.
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Y KOTOg

YKOTOC NG MEWPOUATIKNAG OVTNG EPYOCiOG NTOV 1 UEAETN) EKTPEPOUEVOV
COAMYKOPIDOV KOl 1 OVAALGN TNG YEVETIKNG TOVS TAPUAAOKTIKOTNTAG VIO GUVONKEG
EVTATIKNG KTPOPNS ToVG. [Tio cuykekpuéva, peretOnke o puOuods avénong g F1
kot Fo yevidg wou  €ywve mpooopoimon TtV mEPPUALOVIIKOV  cuVONKOV
OVOTOPOY®YNG TOV EMIKPOTOVV GTN QVUOT MOOTE va Yivel o™y dwyeiplon TtV
yevvntopov Fi. Eniong, mpaypatonomOnke 610 €pyactiplo 1 EKKOAOYN TOV VYDV
Kol M EKTPOPN TV atopmv g F2 yevidg. Télog, éyve pedétn kot pétpnom g
TOPOALOKTIKOTNTOG TOV YEVEQV UE Ypior pikpodopupopikov DNA yia tig 6Aeg Tig
TEPOUOTIKES GEPEG, KABMG Kot VTOAOYIGHOC TNG YOVISIOKTG PONG, TNG EVOOYAUiag

KOl TOV YEVETIKOV OMOGTACE®V HETAED TV TANBLoUOV.
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KEDAAAIO 2
AYEHYXH — ANATIAPAT'QI'H

H mapovca épevva €yve oto gpyactnpro Ydpoforoyiag — IxBvoroyiog tov
tuquatog  leomoviag, IyxBvoroyiog wor  Yodtwvov  IlepipdArovtog  Tov
[Mavemomuiov Oecoaiog.

Ymv mapovoa epyacio peAetnOnke m ovénon kol M OVOTAPAY®YN OE
coMyKaple amd TPES JeopeTkovg mANBvouovg ¢ I[lehomovviicov, omd 10
[M0e10, v KopwvBo kot to Noavmiio. Apyikd vaipyov 6To €PYNcTplo Ol €ENG
nepopotikes oelpéc Fi1oyevidg: Kopwbog 1, TvBeo, Kopwvbog 2, Navmio xot
Kopwbog 3. O cuvolikoc aplfudg avtadv tov atopmv ntav 148. Amd avtd ta droua
Bavatodnkav ta 91, ta omoio ypnowomomOnKay yi TV yeveTIKn avaivon. Ta
vroéAomo dTopo EVTOYOMNKOV O TEWPOAUATIKEG GEWPEG, avOAOYO LE TOV TOTO
TPOEAEVONC TOVG, Ol OTO1EG TOPEANPONCAY Kal £YIVE 1] GLVEYION TG EKTPOPNG TOV
OTOL®MV TOVG, HUE GKOTO TNV TEPAUTEP® UEAETN TOVG. AVTEC Ol TEPAUATIKEG GEPES
ntav: Kopwbog 1, T'vBeo, Kopwvbog 2 kar NowmAio, otig omoieg peietnOnke o
PLOUOG aVATTLENG TOV ATOU®Y TOVE KOOMG KOl 1) OVOTOPAY®YT TOVC.

H F1 yevid tov Navmhiov tponABe amd yevvitopec mov GLAAEYONKay otnv
avTiotoyn mepPoyn Kot o1 omoiol, agol tomobeTOnKov oe cuvOnKkeg POvoTTdpO,
woandOecav. Ocov aeopd TG AGAlec ovo meproyéc, Kopwvbo wor I[vOeto,
npopunBevTniay woanobéoelg (F1) amd v mpodTLAN HoVAde ektpoeng BeAfevton
Koldvng.

210V MOPOKATO TivoKo KotoypdeeTtor o apliudg tov atouwv, kide

TEWPAUATIKNG GEPAS, OV TapeANPONcav, KaO®OG Kot 1 d1bpKeELD EKTPOPNG TOVG.

Tivaag 2.1
[epopatikn Xepa ApOpog atopmv Avdpkera EKTPOPS
Koépwvbog 1 19 Gropa 3 unveg
| TCEAT) 5 dtopo 3 unveg
Kopwvbog 2 28 qtopa 3 pnveg
Navrio 5 dtopo 3 pnveg
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‘Eneita amd v oAoKANp®GN NG EKTPOPNS TOV 4 TMEPOUUATIKOV GEPDV,
Aoppdvovtag v’ Oyv pag kot ™ Bvnopdtra, n F1 yevid amoteAovviav GuvoAkd
am6 42 dtopa. H F2 yevid amotedovvtav cuvorkd amd 121 dropo. Amd avtd ta 61
ATOLOL VKOV OTNV TEPARATIKY 6EpA Tov ['vhgiov kan o dAla 60 avrikovv oTnv
nepopotikny oepd e Kopivlovl.

Ot otaTIoTIKEG OVOADGES TOV EUTEPIEXOVTOL GTNV TOPOVGO OUTAMLOTIKY
gpyoacia, kabmG Kol Ol AVOADCELS GYETIKA WE TNV YEVETIKY| TOPUAAAKTIKOTNTO,
aQopovV UETPNOEIS TOL £yvov Yoo OAOKANPM v apyikry yevia Fi xéBe

TEPOLOTIKNG CEPAS KO TNG YEVIAS F2 avtdv.

2.1 YAIKA KAI MEGOAOI

2.1.1. Xeprwopdg Mepapoatikov Kihopov
Otav mapenednoav ot TEWPOUOTIKEG GEPES, £YIVE SOYMPIGUAG TOV ATOUMOV
TOVG O€ OUAOES, OTOL YEVVNTIKA MOPLLN KOl GTO YEVVNTIKA ovadplo dtopo. Avti M
O10KPIoY] TOVG OTNPIXTNKE OTO YUPIGUEVO 1] Oxl MEPLGTOUO TOovc. Tar dropa e
YUPICUEVO TO TEPIOTOUO TOLG Tpo¢ To. €€ Oewpeiton 0Tl Erovv eméAbel oe

yevvntiky opipavon). Etot mponABav o1 mapoakdtm opades:

Kopwvbog 1 Kopwbog 2
Qpipa Avopla Qpua Avopa
(I'evvntopec) (ITéyovon) (Tevvntopeg) (ITayvvon)

Xy mepopatikn oepd Tov NovmAiov kot tov ['vbeiov dev mapatnprOnkay
AVOPYLOL ATOLOL.
H k60 opdda eiye d10popeticd XEPIoUl, 6 O10POPETIKES GLVONKES, avdAoya

LE TNV OPILavoT) TOVS Kot 01 OTOLES TEPTYPAPOVTOL OVOAVTIKE TOPUKATO.

Ola ta dtopa amd 6Aovg tovg TAnBucpove, tomofetbnkav ce TAAGTIKOVG
KAwPotg dwctdoewy 25 X 30 X 20 cm. Xtov mdto tov kAmPBoly tomobetnOnke
oLVOETIKO AemTd CEOLYYAPL, EUTOTIGUEVO LE VEPO, Yo VO dtatnpeitan n vypacio
otov KAwPBO. To ceovyydpt ayopdotnke and 10 eUmOPO Kol EMAEYONKE va. glval
AenTOd Un T0EIKO Ko OVTOYNG Yol VoL UV Umopel va yivel 1 KATImoon TV vV Tov

and 1o (owa. Emiong, oe kdBe xhwPd tomobemibnke pkpd midto pe teXVNTd
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o1npPEGLo, 1 GVOTOGT TOL 0Toiov Ba avaivBel TapaKaTo, Kot HKpd doxeio pe vepd
(Ew. 2.1.1)). To doyeio pe to vepd tomobeteitanr otov KAwPo petd amd 20 — 30
NUEPES amd TV eKKOAOYT TOV (OMV Y10 TNV OTOELYT TVYXOV VYOV €€’ outiog Tov

HUIKPOV HEYEBOVG TV VEOEKKOAATTOUEVAV.

Ewova 2.1.1 Dwtoypaeio tng mepapatikng oepds tov Novmiiov
(I8ia wyn)

O xabopiopdc Twv KAoPov yvotav kabe 3" nuépa étol dote va yivetar n
OTOUAKPLVOT| TOV TEPITTOUATOV Kot TNG PAEVVOC amd TOV TATO KOt T TOTYDUOTOL
TOV KAOPBOV, KOOOC Kol Yoo vo, SloTNPEITOL 1] amopaitnTn GYETIKY VYpAcia o€
avtovs (90+5%). Katd tov xabapiopo, emiong, yivoviav n avovémon g Tpoeng
(ocumpeoiov) pe véa, n aAlayn tov vepoL pe kabBopd Kol 0 WYEKAGUOG TOV
oEOVYYOPLoV e vepd Yo va avénbel to eminedo vypaciog péca oe kdbe KAmPO.

Ta colykdpla tpépovtay, OT®MG avaépbnke, pe TE(VNTO, APLIUTMOUEVO
ounpécto, To onoio tomobetovoaye oe KABe KAwPO péca o€ pkpd motdit.

Onog £xet amoderydei, To Te(VNTO GUINPEGIO TAPOVGIALEL TAEOVEKTILOTO GTNV
avénon 1ov colykapidv. Ot avENUEVES ATOITNGELS TOV COAYKOPLOV GE 00PECTIO,
YL TNV EVIGYLGN TOL KEADPOVG TOVG, KAADTTOVTOL OO TV TEXVNTN TPOPT.

H oVotaom tov citnpesiov mopovstdleTot avaAVTIKA GTOV TOPAKATO TIVOKOL:
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ITivakag 2.1.1 Xvotaon citnpeciov

Avdivon
IAnpng Xovletnc Tpoe1g Toirykapi@dv
Ohkég
Enpa almTovyeg Ivooerg
Yypooio ovoia 0VoiEg Aimog Ovoigg Téppa
(Ipoteivn) (Kvttapivn)
% % % % % %
7,33 92,67 10,71 2,48 2,70 42,15

H mapondve avdivon mpoypoatomomdnke ond to Epyoactipio EA&yyov
Kvkhogoplag Zwotpoeav Adpioag (E.EKY.Z. Adpiooc) tov Ymovpyegiov
l'ewpyiag.

2.1.2. Xepropdg KhoPOV yEVWNTOpOV — AvaTopaymyn

To dtopo pe YUPIGUEVO TEPIGTOMO, HETA TNV €Qapupoyn, yw 1 unva,
ocuvOnk®V OV Tpocopoinvay ovtég TG GvoiEng (Oepuokpacia 20+2° C
ootonepiodo L : D = 13:11 kot oyetikn vypacio 90+£5%), tomobetovvtav yio 1-2
eBooudoeg o oLVONKES KOAOKOIPLOU, MGTE Vo TeEPAcoVY amd Bepwvn vapkm. Ot
ocuvOfkeg avtéc Aoy 20+2° C, pwrtonepiodog L : D = 13:11, ko ympic vypacia.
‘Eneito axoAovOnoav ot cuvOnkeg tov @Ovommpov, pe Bepuoxpacioo dmpatiov
204+2° C, potonepiodo L:D=11:13 xar oyetiky vypacioa 90+£5 %, €101 dote va
enélOel | wotokia Tovg,

Méoa g Kabe KAwPO tomobetovvtay éva YAaotpdkt TAvo, To omoio mepieiye
VYPO mPoVidL, KaBDS Bempeitor OTL OmOTEAEL TO WOAVIKOTEPO VIOCTPOUO V1oL VO
npoypatonomBodv ot moomobécels. Ta YAaoTpAKIO [LE TO TPLOVIOL EAEYYOVTIOV OV
neplelyov woandbeon og kdOe kabapiopd TV KAOPOV.

Otav evromilovtov woamdBeon pEGA 6TO PoKOVIdL, YWOTAV GYOAUGTIKO
KaOAPIoHO TOV AVYDV, Y10 TNV OTOUAKPVVOT] DVTOAEUUATOV pOKOVIOOV, Kol TAVCT
avTOV e amootaypévo vepod. ‘Emerta akolovBovce 1 katopétpnon tov avydv. Ot
woamoBéoelg tomofetohviav apykd e TAUCTIKO HKPA KOLTIH, GTOV TATO TOV
omoiov TomofetovvTay dmONTIKO YaPTl EUTOTICUEVO LE VEPO Y1l Vo dlaTnpeiton o

VYN GYETIKY LYPAGIaL.
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Yuvolkd vpEav 6 woamobécels, 3 wamoBEcElS £dMGAV Ol YEVVITOPES TNG
nepapatikng oepdg Kopwbog 1 kot or yevvntopeg tov I'vbegiov €dmoav 2
woamobéoelg. O1 dvo moamobécelg amd v Kopivbo ko n tpmtn wandbeon and to
[M0e10 dev xatapépOnkav va exkorapBovv, mbavac €€ oartiag g EAAeYNG
KOTOAMANA®OV cLUVONKOV GTOV €pyacTnpokd Ympo. Avtég mov eKKOAAPOMKOvV
EMTLYMOC NTAV M 0evTEPN WoumdBeom Tov ['vheiov, pe 118 avyd, kabmg kot 1 Tpitn
woandBeomn g mepapatikng oepdg KopivOov 1, pe 103 avyd. And ta 118 avyd
exkoAapOnkay ta 75, kot amd ta 103 exkkoAdednkav ta 60. H dibpreio extpopng
g oepd tov ['vbeiov ™¢ F2 yevidg, n omoia dupknoe 4 punveg, o aplBuog twv
emlovtov atdpov frav 61. H pedém mg avénong g idwg yevidg g oepdc g
KopivBov 1 dmpxnoe 2 punveg kot o aplfuog tov atopmv TapEueve 10106 Pe Tov

apOuod Tov ekkorantoviav (60 droua).

2.1.3. NeogkkohamTONEVQ

Ta veoegkkolamtopeva Tomofetobvioy 6 MAUGTIKOVS KA®PBOOS O106TACEWV
20X20X15 cm, pe YuaAvo KomdKt Kot GUVOETIKO GPOVYYAPL GTOV TATO TOV KA®PBOV
v N otatipnon g vypaciog. TomoBemOnkoav oe cuvOnKeg mOL TPOGOUOIDVOLV
avtég e avoiéng (T=20+1° C, L : D = 13:11, RH=90+5 %). Tic npdteg 10 nuépeg
oToV KA®PO dev TomoBetOnKe vepo, mapd Ldvo Tpoen, Yo va amoevyfodv Tuydv
mviypol tov {dov €€’ artiag tov piKpov Tovg peyébovg. Emiong tig mpoteg 12
NUépeg dev €yve Kataypoen Tov PAPovg Kot TS SLUUETPOV TOV KEADPOVS TOVG, £TCL

MOOTE VO, AmoPEVYOOVV TVYOV TPOVUOTIGHOL TV (O®V.

2.1.4. Mayvvon

Ta dropa yopic yopiopévo mepiotopo (avopipa), €9’ dcov datnpnonkav
apyKd Kol avtd oe cuvONKes AvoiEng ywo éva punva, tomofetOnkov ce cuvOnKeg
yewava. Apywkd tomobetnOnkav yo 2 nuépeg o€ PEPOg Mo Yuypd kat mo &Enpod,
Kot yopig tpoen|. ‘Eneita dwatnpndnkay ywo 18 nuépeg oe Bepuokpacio g ta&emg
tov 441 °C (Bdhopog woéng). Yotepo omd 0 yewepio vapkn otnv omoio
vrofAOnkav ta {do, tomoBemOnkov oe KA®POLG pe TPOYN Kol vePD, OF
ocuvOfikeg mov mpoooupoidvovy Ty Gvoién (T =20+2°C, L: D =12:12, RH =

90+5° C) yio va cuveyiotel n odénot| tovc.
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2.1.5. Merpiosig

Mo mv katoypoaen g adENCNG TOV COAYKOPIOV YVOTOV 1) LETPNGCT TOL
vYpo¥ PBapog (W) kot g peyding dapétpov tov keAdeovg tovg (D) dhmv tov
atopov kdbe 15 nuépeg mepimov. e v KoTOYpOPN CQLTOV TOV UETPCEDV
ypnoporomOnkay nAektpovikog Luyog axpiBeiag, e TPOGEYYIOT TPIOV OEKAIIKDOV
ynoeiov, kot woyvpetpo. Ot perpnoelg yivovtov mévia mpv tov kabopiopd tov
KAOPOV.

Ta veoexkolamtopeva dgv petpinkav v 11g 12 mpdTeg nuépes, yo v
OATOPLYY| TLYOV TPOUVUATIGULAOV TOVG KATH TOV YEPIGUO.

Ot petpnoelg dmpknoav 3 unveg ywo ta dtopa g F1 yevidg kon 4 unveg yw
ta dropa g F2 yevidg (KopivBov 1-F; kou I'vOeto Fy).

MeretOnke n avénon OAMV TOV ATOU®V TOV TEPUUATIKOV GEPDOV TOL
I'vBeiov wor g KopivBov 1 g F2 yevidg. Amd 1o IvBeto, podévo ta 30
Bavatonkav Ko peretnke n yevetikn tovg maporiroktikdmra. To vrorowma 31
tov ['vBeiov kabmg kal OAa ta dropa g F2 yeviag e KopivBov 1 mapépevov 6to

EPYACTNPLO OOV GLVEYIGTNKE 1 EKTPOPT] TOVG,.

2.1.6. Xratiotikn Enelepyoaoio

H ototiotikn eneéepyacio tov amotelecudtov £ytve pe TN YPNON TOV
otatiotik®v mokétov Microsoft Excel for Windows, SPSS 13.0 kot JMP 5.0.1.2.

Yrnoloylotnkov to mepypoeikd otatioTikd (HECOG OpOC X, TLMIKN
amokhon sd, kot cvvieleotng mowkkotntog C.V.%) e peyding dopuétpov tov
keAd@ovg D (mm) kot tov vypod Bapovg W (gr) 6Amv tov atduwv.

Kobog o1 petprioelg  dev guedvicav  KOVOVIKY]  KOTOVOWUY|,
TPOYUATOTOWON KOV UN TOPOUETPIKOT EAEYYXOL, KOl GULYKEKPYEVO TO KPLTHPLO
Kruskal-Wallis, ywo tov éAeyxo ¢ d10popag peta&d g HEYOANG SapETpov TOV
KEADPOVGS Kol TOV VYPOL PAPOVG TV SUPOPETIKMY TEPAUATIKOV GELPDV.

[paypatomomOnke emiong cvykpion kKAcewV TV VOOV TOAVIPOUNONG

ocOupova pe tov Zar (1996) ue kpirnpio g.
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2.2. AIOTEAEXMATA

2.2.1. AvEnon — Avamapayoyn Fi1 yevidg

Ao TIG HETPNOELG TG HEYAANG SapéTPov Tov kKeAveovg (D) kat tov vypol
Bapovg (W) tov {oov e&nyxbnoav ot pécot 6pot (X ), to Tomikd cedaiua (S.e.)
KaOmG Kot 01 cLVTELESTEG TTOKIAOTNTOG avTdV (C.V.%).

2T0VG TOPOKAT® TIVOKEG KATOYPAPOVTAL TO, ATOTEAEGLLOTO TOV UETPNCEDV
OA®V TOV TEPOUATIKOV GEPADV Y10l TOL PN KO VAP GTOLLOL.

Ol TpdTEG peTpnoelg Tpoypotomomdnkay v NUEPA TG TOPOAUPNS TV
Loov. T 0Aeg TIg TepapaTikés oepég olapaivetar o ypovog Long Ttov {owv (ot
NUEPEG) KT TOV 0010 TPAYUATOTOMONKOV 01 TPATEG LETPTCELG.

Ymv téroptn UETPNON OEV VLIAPYOLV UETPNCELS YOO TNV OHAdL TV
AVOPOV aTOU®V KoB®OS NTav 1 mepiodog 6mov to {ho vwoPANOnkay e yeepio

vépk.

Mivakag 2.2.1. Kataypagn tov petpiioemv g Stapétpov tov keAdeovg (D) kot tov vypod Bdapovg

(W), g mepapatikig oepdg Kopivog 1.

ApBpog

Hpepopn & ¢ Avapetpog D Yvpé Bapog W
A/A ) 2 sg atopev
via S E N (mm) (gr)
tse CV.% | Y4  CV.%
Qpya 8 35.60+ 0.47 3.51 10.88+0.71 17.18

1 15-11-2004 210
Avopwa | 11 2584+067 820 5194042 2557

Qpua 8 35134033 252  12590+063  13.27
Avopya | 11 2570+ 059  7.29 6071051  26.72

2 30-11-2004 225

Qpia 8 34484033 256 12371066  14.18
Avopwa | 11 25374063  7.79 6.04+049 2570

3 15-12-2004 240

Qpia 8 3411+£036  2.82  1246+094  19.87
4 04-01-2005 260
Avoplua - - - - --—-
Qpuat 7 33.76£052 374  10.83+084  19.04

5  22-01-2005 273
Avopye | 11 25.13+061  7.69 566+046 2583

Qpua 6 33.9910.55 3.64 11.01+1.09 22.13
Avopluo 11 25.281 0.64 7.95 5.681 0.49 27.04

6 07-02-2005 294
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[Mopatmpodpe mwg yo v wepapatiky oepd Képivlog 1 £ywvav cuvoiikd
6 petproelg oe ddotnua 3 unvaov. Ot petpnoelg dpyoav otav to {do ntav 210
NuepAV kot teAeimoay 6tav Nrov 294 nuepadv. TOco Ta P OGO KoL TO VAP

dropa dev Tapovsiacay avéEnon Tov peyEBovg Toug.

Mivaxoag 2.2.2. Katoypoaen tov petpnoemv g Stopétpov tov keAbeous (D) kat tov vypod Bapovg

(W), g mepapoatikng ogipdg KopvOog 2.

Hpepopn ¥ T APOROS | AvgpeTpog D Yypé Bapog W
A/A . 2 g’ & atépov
via Z E N (mm) (ar)
Ttse CV.%| 11  CV.%
Qpia 4 30.70+0.79 4.45 7.34+0.82 19.35
1 15-11-2004 132
Avapipa 24 21.96+ 0.87 18.90 3.08+0.33 50.74
Qpo 4 31.93+1.30 7.07 9.69+ 0.95 17.00
2 30-11-2004 147
Avopua 24 22.39+0.63 13.50 4,09+ 0.35 41.41
Qpya 4 32.70+1.00 5.29 10.74+ 1.14 18.44
3 15-12-2004 162
Avopua 24 22.81+0.66 13.81 411 £0.33 38.78
Qpya 4 32.03+£0.96 5.21 11.35+1.44 21.90
4 04-01-2005 182
Avopa -- - - - ---
Qpa 4 32.34+0.85 4,53 12.06+1.33 19.04
5 22-01-2005 195
Avopua 23 22.80+ 0.66 13.52 3.99 £0.30 35.44
Qpa 4 32.79+0.88 4.66 11.35+0.83 12.66
6 07-02-2005 216

Avoppo 21 22.90+ 0.58 11.34 4.18 £0.30 31.62

INa v mepapotikny oepd Kopwbog 2 mapatnpodpe 6Tt £ytvav 6 HeTpnoELg
o€ XPOVIKO ddotnua Tpudv pnvav. Ot petpnoelg apysav otav to (oo elyov niwio
132 nuépec evd o1 TeMKkEG PETPNOES TTpaypatotomOnkav otav ta (oo fTav 216
nuepov. Agv onuemdnke avénon tov peyébovg Tmv yevvntopmv, KATL TOL NTOV
avapevopevo, kobmng to (oo giya opydacet yevvntikd. Opmg, dev onueumdnke

ONUOVTIKN oOENGT 0VTE GTU VAP ALTOLLO.




[Mivaxag 2.2.3. Kataypoaen tov petpioemv g dtopétpov tov keAbpoug (D) kot tov vypod Bapovg
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(W), g mepopotikng ospdg IMoOsto.

Hpzpopn 2,7 P | Awgperpog D Yypo papog W
A/A . 2 & otopov
via & E N (mm) (s]9)
Tise CV.% Tise C.V.%
1 15-11-2004 162 5 31.62+200 1267  898+170  37.91
2 30-11-2004 177 5 31.75+1.96 1232  1208+210 3473
3 15-12-2004 192 5 32.32+1.87 1156  1221+1.87  30.62
4 04-01-2005 212 5 31.61+1.47 929  11.78+150  25.41
5 22:01-2005 225 5 31.46+173 1099  1224+182  29.67
6 07-02-2005 246 5 31.35+162 1034  10.92+158  28.96

Ao To TOPATAVE OEOOUEVA TTAPAUTPOVUE OTL Y10 TNV TEPOUOTIKT CEPA
tov ['vBeiov €ywvav 6 petproelg o ypovikd odotnuo TPy unvov. Ot TpodTEG
LETPNOELS QLTINS TNG TEPOLATIKNG CEPAG TpayoToTomOnkay 6tav to {do NTav o€
nMkio 162 nuépeg evd ol televtaieg pLeTpnoelc mpayuatomomdnkay 6tav to {dha
ntav 246 nuepwv. Ol ta dropa tov ['vbeiov NTav yevvntikd dpipo kot dgv VIPYE

€101 010 WPIG OGS TOVG GE OLLAOEG,.

Mivakog 2.2.4. Kataypaen tov petpicemv g Slapétpov tov keAbeovg (D) kot tov vypod

Bapovg (W), tng mepapotikig oepds Navmito.

g 3 APonds Avapetpog D Yypo6 papog W
A/A  Hpepopnvio. 2 g S otépov
S5E (mm) ")
)_cise CV.% )_cise CV.%

1 15-11-2004 132 5 31.44+0.90 5.70 9.81+ 0.58 11.81
2 30-11-2004 147 5 32.85+0.76 4.83 12.33+0.82 13.25
3 15-12-2004 162 5 33.771£0.82 4.83 13.19+ 1.09 16.49
4 04-01-2005 182 5 33.31+0.81 4.86 1252+ 1.01 16.15
5 22-01-2005 195 5 32.90£0.72 4.38 12.05+ 0.91 15.07
6 07-02-2005 216 5 33.35+0.83 4.96 11.69+ 0.75 12.77
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ATd TOV Tivaka Kol To S0y PALLILOTO. TTOPOUTPOVUE TMG EYVOV 6 LETPNOELS
o€ Ypovikd ddotnua Tpidv unvev. Ot petproels dpyoav 6tav ta (oo frav 132
nuepov kot teeivocav v 216 nuépa (g Tove. Agv mapatnpndnke avénon tov

pey€boug Toug,.

2.2.2. AvEnon F; yewnag

2T0VG TOPOKATO TIVOKEG KATOYPAPOVTAL TO ATOTEAEGLLOTO TMOV UETPNCEDV

Y0 TIG TEWPOUOTIKES GEPEG TNG F2 yevidc.

MMivaxag 2.2.5. Katoaypoaen tov petpioemv g dtopétpov tov keAbeovg (D) kat tov vypod Bapovg

(W), ¢ mepapotikig ogipdg Io0sgio F,.

. ApiBpog . L o
e AwapeTpog D Yypo papog W
A/A  Hpsgpopnvio 2 g S oTopov
552 o (mm) (9r)
Ttsd  CV% | Yigd CV.%

1 23-02-2005 13 69 6.371+0.09 11.69 0.064+£0.003 39.31
2 10-03-2005 30 69 8.751+0.16 1518  0.193* 0.01 40.99
3 31-03-2005 51 65 9.61+0.16 13.34  0.293* 0.02 41.71
4 15-04-2005 66 61 9.76+0.14 1143 0.293* 0.01 36.69
5 02-05-2005 83 61 10.02+ 0.15 11.45 0.326+ 0.01 35.10
6 17-05-2005 98 61 10.97+ 0.18 1256  0.441% 0.02 40.25
7 01-06-2005 121 61 12.36+ 0.24 1528  0.713* 0.04 43.45
8 24-06-2005 144 61 13.96+ 0.29 15.85 1.011+ 0.06 48.67

ATd to TOpATAvVE TOPATNPOVUE OTL VIO TV TEWPOUATIKY oepd [00g0 F
£ywvav cuVOMKE 8 LETPNOELS GE YPOVIKO SAGTNUO TEGGAP®V UNvaV. Ot HeTpnoelg
bpywoav v 13 nuépa (oG TOV VEOEKKOAOTTOUEV®OV KOl OTAV 1 SIIUETPOS TOV
KeAOPovg tov {dwv Ntav kotd péco 0po 6.37+0.09 mm xor n péon T Tov
vypov tovg Papovg Ntav 0.06+0.003 gr. O perprioelg otapdtnoov Otav 1
dupetpog toug gixe pracet ta 13.96+ 0.29 mm ko to vypd Pépog ta 1.01+ 0.06 gr

KOTQ LEGO OPO.
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[Mivaxag 2.2.6. Kataypoaen tov petpioemv g dopétpov tov keAbpovg (D) kat tov vypod Bapovg

(W), g mepapotikng ospdg KopivOog 1 — F,.

. ApOpég . L o
T Awapetpog D Yypo papog W
A/A  Hpsgpopnvio 2 g’ S oTopov
SSE (mm) (an)
Y+sd CV.% | Y14 CV.%
1 28-03-2005 13 60 6.5310.13 1555 0.101+£0.006 43.36
2 09-05-2005 55 60 16.68+ 0.34 15.60  0.662* 0.11 40.99
3 27-05-2005 73 60 15.76 = 0.30 14.53 1.214+ 0.08 47.49
4 06-06-2005 83 60 16.83+0.35 15.81 1.608+ 0.11 51.77
5 22-06-2005 99 60 15.93+ 0.35 16.91 1.374+0.10 56.36
6 21-07-2005 128 60 16.00x+ 0.35 16.70 1.476+ 0.10 53.85
7 03-08-2005 141 60 16.15+ 0.34 16.20 1.486+ 0.09 47.04

210 TOPOKATE SoypappaTo doivetal 1 xpovikn HeTaforn TOG0 NG
HEOTG TING NG OUUETPOV TOV KEAVPOLG OGO Kot TOV VYPoL PBEpovg ToV GOUOTOG

TV {oov g F2 yevidg yia tic meproyég tov 'vbeiov kat e Kopivlov.

rodegio F2
15 ~
E 13 A
E
a 11 4
w
3
5 9
=
‘o
g 7 A
5 T T T T T T T 1
0 20 40 60 80 100 120 140 160
Hpépeg

Adypappo 2.2.1. Xpovikn petaforr] tov pécov Opov NG HEYAANG SOMETPOVL TOL
keApovug (M.O. + 5.d.) tev atdpmv g F2 yevidg g Tepopatikng celpdc Tov
I'vBeiov.
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MoBeio F2

=
= N
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(o]
1

Yyp6 Bdapog W (gr)
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0 20 40 60 80 100 120 140
Huépeg

o

Méypoppo 2.2.2. Xpovikn petaforn tov pécov dpov tov vypov Papovg (M.O.+ s.d.)

TOV atopev g F2 yevidg g mepopatikig oepds tov ['ubeiov.

KépivBog1-F2

19 ~
17 A
15 A
13 A

m)
|

D (m

Aiduerpog

5 T T T T T T T T T

0 15 30 45 60 75 90 105 120 135
Huépeg

AbGypoappo 2.2.3. Xpovikn petafolny Tov HEGOL OPOL TNG UEYOANG SWHETPOV TOV
keApovg (M.O. + 5.d.) tov atdpmv g F2 yevidg ™ melpapatikic 6epag mg

KopivBov 1.
KépivBog1-F2
1.8 ~
1.6 A
:.3 1.4 -
= 1.2
g 11
g 0.8 -
3 0.
‘0 0.6 A
S
>_ 04 T
0.2 ~
0 T T T T T T T
0 20 40 60 80 100 120 140

Huépeg

Méypoppa 2.2.4. Xpovik petafoin tov péoov 6pov tov vypod Papovg (M.O. £ s.d.)

TV atopev ™m¢ F2 yevidg g mepapatikng oepdg e Kopivioo 1.



[paypoatomombnke chykpion, peta&d TOV TEPAUATIKOV GEPDOV, TOCO TNG
abENoN TOV SWUETPOV TOV KEADPOVG OGO KoL TOV LYPOD BAPOVE TV ATOUMY TOVG.
H ovykpion mpaypatomomOnke pe TV €QUPUOY| UM TOPAUETPIKOD KPUTnpiov
Kruskal-Wallis pe ypnon tov npoypdupoatog SPSS 13.0. (ITivaxag 2.2.7.):

Mivaxag 2.2.7. oykpion g avéNomng e SUETPOL TOV KEADPOVG Kal TOV VYPoD Bapovg Heta&d tav
nepapotikav oepov  Kopivlov 1, KopivBov 2, T'vBeiov-F, kot KopivBov 1-F, pe
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£QapLOYN TOL un TopopeTpikod kprrnpiov Kruskal-Wallis

Ranks
Population N Mean Rank
D Korl 55 1043.60
Kor2 116 967.15
GitheioF2 508 326.72
Korl-F2 420 640.21
Total 1099
w Korl 55 1045.61
Kor2 116 955.41
GitheioF2 508 327.72
Korl-F2 420 641.98
Total 1099
Test Statistics(a,b)
D \W
X2 618.701 607.774
Bab.EAeub. df 3 3
MBavornTa .000 .000

VYPOL TOVS BApovc.

Y10V mopomdve mivako otvovtor m péon SwPdbon g avénong g
dwpétpov D kar tov vypov Bapovg W, to X? kot n mOavOTNTO TOV VITOAOYIOTKAY
LLE TNV €QapLOYN TOV Un mapapeTpikod kprenpiov Kruskal-Wallis.

H oVykpion €0e1&e 6T vITAPYOVV GTATICTIKDG CNUOVTIKEG O1POPES LETAED

TV TANOLVGUOV GYETIKA pe TNV aHENOT TG OUETPOV TOV KEADPOVS TOVG KOl TOV
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2.2.3. Xyetwn AvEnon (W,D)

Ta mopokdte OSoypappaTe TPOKVTTOVY VOTEPO ONO EmeEePyocia TV
petpnoewv kdbe mepapotikng oepdc. [pénet va onueimbel 611 110100 emeepyacia
npaypotonomdnke povo ota avopyo  dropo g Fr yevidg  (Kopwbog 1,

Kopwbog 2), kabmg kot otig 600 TEPAOTIKES 6EPEG TG F2 YeVidG,

Koépivoog 1 (avw pipa dropa)

y = 0.0004x*%*

R?=0.8348
*s

[y
N
I

[Eny
o
I

Yypd Bapog W (gr)
()]

O T T T T T 1
20 22 24 26 28 30 32

Aiduerpog D (mm)

Adypappo 2.2.9. ATelkdvion Tng GLGYETIONG TNG OLOUETPOL TOV KEADPOLS LE TO VYPO PApog TV

AVOPIL®V ATOUOV TNG TEWPAUATIKAG oelpds Kopvhog 1.

KoépivBog 2 (avw pipa dropa)
9 -
8 -
= 7
26
=
g 5
g
2 47
\8- 3
>
> o
1 -
0 T T T 1
10 15 20 25 30
Aiagperpog D (mm)

Adrypoppa 2.2.10. Aneikdvion g cuoyETiong g SLUUETPOL ToV KEADPOLG e TO LYPO Pdpog

TOV OVAPLLOV OTOUOV TNG TEPARATIKNG oelpdg Kopivbog 2.
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Mo6eio F2
357 y = 0.0001 4%
3 R?=0.9619
5 25 1
=
w2 A
o
Q
3 1.5
k3
S 1
0.5 1
O T T T 1
0.00 5.00 10.00 15.00 20.00 25.00
Aiaperpog D (mm)

AGypappo 2.2.11. ATEKoVIoT TG GLGYETIONG TNG SLOUETPOL TOV KEAVPOLG LE TO VYPO PAPOg TV

AVOPIL®V ATOU®V TNG TEWPAUATIKNG GEPAS g Fp yevidg tov Nubeiov.

Képivlog 1 - F2
y = 0.0004x%%9%
6 - R? = 0.9906

Yypé Bdpog W (gr)

0 5 10 15 20 25 30
Aidperpog D (mm)

Adypappa 2.2.12. Ameikovion g GLGYETIONG TNG SLUUETPOL TOV KEADPOLS UE TO VYPO PApog

TOV OVAPLLOV OTOLMV TNG TEWPAULATIKNAG Gelpds ¢ Fr yevidg g KopivBov 1.
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2.2.4. Xoykpron pvOpdv avénong

Metd v Aoyapibunon tov dedopévmv, 060 G HEYEANG S10UETPOL TOL

KeEADPOVE 6GO KOl TOL LYPOV PAPOvs, TPAYUOTOTOWONKE CVYKPION TOV KAGE®Y

TOV Ypopp®dv moAvdpouncewv (Zar, 1996) pe kpirnpo ¢, ywo va Ppebodv ot

OTATIOTIKES SPOPES AVAUESH GTIG TEWPAUATIKEG GEPES. Ao Vv enelepyacio Tov

&ywve, e€NyON 10 cVUTEPUGA OTL OAEC O TEWPOUUATIKES GEIPES OULPEPOVY GTATICTIKE

ONUOVTIKA UETOED TOVLG, €kTOC amd 1o ['00gwoF,; ko v Kopwbol-F, , mov ot

drapopéc toug oev etvan otatiotikd onpovtikeg (Iivakag 2.2.8.).

[Mivakag 2.2.8. Test yia oOykpion tov KAoe®vV TOV uBeldV TOAVOPOUNONG HETOED TMV

TEPOUATIKOV GEPDV G€ oTabun onuovrikotrog 0.05.

SE q q 0,05,1091,4 Result
Korinthos1-Korinthos2 0.022 -6.073 3.633 Korinthos1 # Korinthos2
Korinthos1-GytheioF, 0.019 -34.101 " Korinthos1 # GytheioF,
Korinthos1-Korinthos1F, 0.019 -33.099 Korinthos1 # Korinthos1F»
Korinthos2-GytheioF, 0.015 -35.286 Korinthos2 # GytheioF,
Korinthos2 -Korinthos1F, 0.015 -34.124 Korinthos2 # Korinthos1F»
GytheioF,-Korinthos1F, 0.011 2.250 GytheioF, = Korinthos1F,

2UyKpION WETOEU TWV TTEIPANOTIKWY CGEIPWV:

KopivBog1 # KépivBog2 # MNuBeioF, = Kopivbog1-F,
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2.3. XYZHTHXH

O okomdg avTov TOV UEPOVLS TNG TOPOVONG EPYOUCIOG NTOV 1) UEAETN TOV
pLOUOY AENONG TOGO TOV AVAPIU®Y OTOUMV TOV TEPAUATIKOV GEPOV TG F1 660
Kol g F2 yevide, kabdg ko 1 peAétn tov cuvOnK®OV Kdte and Tig omoieg yiveTon 1
OVOTOPOY Y.

Ta Coa g yevidg F1 dev mapovsiacay onuaviikn avénon tov peyeoug
TOVG, KATL TOL NTOV AVAUEVOUEVO €0 OGOV glyav peydn odpkela Cong. Atopa ta
omoio dgv &yovv €ABEL GE YEVVITIKY Opipavon o€ veapr| oYeTkd nAkia, €5 artiog
dpopwv  mopayoviowv (mepiforiioviikoi, Olatpogikol K.o.), 0ev  aw&avovv
ONUOVTIKA TN OUETPO TOV KEAVPOLG Kot TO VYPO PBdpoc. Térola dropa ftav, otV
mapovoa Epevva, o avopuo dropo ™ KopivBov 1 kot KopivBov 2 kot ta omoia
dev gppdvicay avénon (130 — 210 nuépeg (ong). Emiong, Ta dtopa g idwog yevidg
TOPOVCIOCAY CTUTIOTIKMG CNUOVTIIKEG OPOPEG UETOED TOLG OGOV OPOPA TNV
avénon tovg.

Ot yevwntopeg 0ev amédmaoay Tov avapevopevo aplnd worobécewv. Movo
5 wamobécelc vMpEay KT TN S1dPKELN TOV TEPAUATOC, Ao TIC 0Toiec uovo ot 2
eKoAdOnKav. Avtd pmopel vo o@elleTon OTIG U KOTAAANAEG EMKPOTOVGEG
nepParAoVTIKEG GUVOTKEC.

Ot pvBuol avEnong TV TEPAUATIKOV GEPOV TG F2 Yevide tav vynAol kot
0€ KAVOTOMTIKA emimeda. To SoypAULOTO TOV GYETIKOV OVENGEDY £0MGAV OAN
ToAD KOAO ovviedeotn ovoyétione. H yevia F, g KopivBov 1 epopaviCet
UEYOADTEPT TEMKT TN TNG OLOUETPOV TOV KEADPOLS Kol TOV VYPOL PApovg am’ 4Tl
n avtiotoyn yevid tov I'vBeiov O6pwc M oepd [MHOsw0-F2 eppaviCer taydTepm
avénon.

H obykpion mg avénong g Sopétpov tov KEADQOLG KOl TOL VYPOV
Bapovg petald TOV TEWPAUATIKOV CEPOV E0E1EE OTL VIAPYOVY  GTUTICTIKES
Opopég LETOEL TV aTON®V TIS 101G mepapatikng ospds. H odykpion tov
KMoegwv mov mpoypatomomOnke, €oei&e 01t - KopwbBog 1 wxor - Kopwvbog2
dwpépovy 1660 petald tovg 66o kot pe to [MH0gto-F, kot v Kopwbol- Fo, addrd
o1 0Vo mepapatikég oepéc g Fo yeviag (Kopwbog 1 ko I'vBe0) dev dapépovv
OTOTIOTIKOG ONpovTikd peta&d tovg. Omwg avagépovv kot ot Lazaridou-
Dimitriadou et al. (1998), o pvBudc avénong g peydAng StapuéTpov Tov KEADPOVG
Kot Tov VYpoly PBapovg Olopépel HETAED TOV OLPOPETIKAOV YEVIOV, KATL TOL

EMOANOEVETAL KOl GTNV TTOPOVGO EPYUGIAL.
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KEDAAAIO 3
LTOIXEIA T'ENETIKHX

Ta delypata ota omoior HEAETNONKE M YEVETIKY] TOVG TAPOAAAKTIKOTNTA
mponAfBav and 6 mepapaTikéG oEPEG Kot tav cuvolkd 163 dtopa. Ta 91 dropa
mponABov omd TEPAUATIKES GEWPEG TOL TPOVTNPYAY GTO EPYACTNPLO KO TOL OTOLN
apo® BovordOnkay amodnkednkay oe katoayvktn otovg -20° C. Amd ta vdAowTa
72, 10 42 mponAfBav amd TIG TEWPAUATIKEG GEPES TOV TOPEANPONCAY KOl TOV HETH
™V ekTpOoPT ToVvg Bavatddnkay, Kot ta 30 dropa amd ®oandOecT TN TEPAUATIKNG
oelpd tov I'vbeiov kol mov amotéAecav ta datopa g F2 yevidg. Amd avtiv v
woandbeon, ekkolapOnkav kol emPiowcav 61 véa dropo oaArd poévo ta 30
Bavatdnkav Kot amotéAecay ovTIKEILEVO HeAETNS NG YeveTikng. Ta vrodouta 31
ATOUO TOPEUEIVAY GTO EPYAGTNPLO, OOV GLVEYIGTNKE 1| EKTPOPT] TOVC,.

[Ipéner va onuelwdbei 6tL o1 petprioelg Tov mopapétpov avénong, oto 42
dropa (Kopwbocl, KopivBoc2, Navmio kot [00g10), otapdnoov otig apyés tov
unva eppovapiov. H Bavatwon tov Lowv Eywve apyég lovviov. To dtdotnua avtd
TV TE660pav unvav, ta (da mapéucvav o Oeppoxpacio 5° C kol y1” avtd 10
AOYo vIMpye KpOS apBudS vekpmdv (dmV.

[Ipémel va onuetmbel 6TL Yo T yEVETIKN avdAvon dev ypnoyomomonke n
mepopotiky oepd e Fo yevidg g KopivBovl kabdg n avénon tov otdpwmv

oLVEYIGTNKE GTO EPYAGTNPIO.

3.1 YAIKA KAI MEGOAOI

3.1.1 Teproyég Mpoérevong ko Enelepyacia derypdrmv

Ta detypota mpoépyovror amd 6 mAnBuopovs. To péyeboc twv mepapaTiKOv
celpov kopaivoviav amd 3 £mg 42 dropa. Ot meployeg and Omov TPoEPYovTay Ot
minBuopoi Nrav n KépwvBog, to Navmio kot 1o ['00e10. Ltov moapakdte mivako
(3.1.1.) paivovtor ot mePLoyEg TG Oty OTOANYiNG Kot O aptBHos TV aTOU®Y KAOE

mAnOvco?.
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Mivaxag 3.1.1. Tleproyég derypatoinyiog kot aptBpdg atopmv ava TaAnbucud

eproyég derypatoinyiog - [lIanOvopoi AprOpog atopmv
Koépwvbog 1 38
Kopwvbog 2 42
Koépwbog 3 3
Novmio 33
010 (F1 yevid) 17
IMbeio (F) 30

e m 6Oovatowon tov (Oov ypnowomomnkav vvotépty, Aafida,
OTOGTOYUEVO VEPO KOl OAOVUIVOYOPTO TO OTOTIO0 YPNCIUOTOOVTOV Y10l TO TOALYLO
Tov vekpov (Owv. X1 ouvéyewn, Ttomofetodviav o€ VOLAOV GAKOVAEG Ovda
TEPOLOTIKN CEPA L€ CLYKEKPIUEVT KMOIIKOTOINGT), OOV avaypapovTay 1) TEPLOYN
TpoEhevonc, n nuepounvia Boavatwong kabmg kot n apibunon v kdbe Eva detypa

YOPLOTA.

3.1.2 E&ayoyq DNA

INa va oaeopedel koppdtt 10100 amd kabe dropo ypnoomomonKoy
amooTeEPOUEVE epYareia OTmg VvuoTépt, AaPida, kabBmg kot amootaypévo vepd. O
16T6¢ oy amd To eEMTEPIKO PEPOG TOV TOSOV TOV GoMykaplov. O 16TdHG Yo KaOe
delypoto ympiotd tomobetovvtay og amooteipwuévo eppendorf (Biologix, BMT-
15N).

To TpomomoMpévo TPOTOKOALO TOL AKOAOVONONKE Y10 TNV ATOUOVOGCT) TOV

DNA am6 tov 1016 amotereiton and ta mapakdto Pyuota, (Exadactylos, 1997) :

1.  To deiypo tov 16100 ToTOOETEITON GE OmOGTEP®UEVO eppendorf
Y7o eppendorf tpootifevtar emiong:
= 500ul Swivpatog TNE (10 mM Tris-HCI, 100mM NaCl, 10mM
EDTA, pH 8)
= 50 ul Tris-HCI, pH 8
= 25 ul dwAdparog SDS mepiektikdTnTag 25%
= 20 pl Mpwrteivaon K (Proteinase K) cvykévtpmong 10 mg/l
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17.
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Kot ta omoia avakvodvtol ehappmg

Enodloviar oe vdatdrovtpo (Memmert) otovg 55° C yia 1 dpa
(emruyydveTon T0 HOAGK®OLO TOV 1GTOV KOl 1] ATOUAKPVVOT) TV TPMTEVAOV)
AxoAovBel n Motpifion Tov 16700 péca oto piypa pe EpPoro

H endoon ovveyiletoar oe kAipavo (WTB Binder, Labortechnik GmbH)
otovg 55° C ya GAAN 1 dpa (Yo TV omopdKpuveT| TV TPOMTEIVOV)

Metd 10 TéA0C TG ENMOCNS KOl POV TOPAUEIVEL TO Oetypa Yo 5 Aemtd o€
Bepuoxpacio. dwpatiov zmpootifevrar 900 ul  @avOAN-YA®POEOPLLIO-
GOOUVAIKY) aAK0OAN o€ avoroyio 25:24:1 (Yo TNV oo LAKPVVGT] TUPNVIKDV
0&EEMV Kot TNV OECUELOT| TOV TPOTEIVAOV)

Avakweitar eha@pdg kol otn cvvéyxelo, puyokevtpeitar (Eppendorf) yua 10
Aemtd otig 13.000 otpogéc oe Oeppokpacio 4° C (Sroympiopndc oe 2 PpAceLs)
Me 10 TEAOG TNG QULYOKEVTPNONG APUIPEITOL TPOGEKTIKA TO VLIEPKEIUEVO
(vdoTkn Eaon) pe muméta kot tomobeteiton og devTepo Eppendorf

Y10 degvtepo Eppendorf mpootifetar 900 ul  Xiopoedpuio-Icoapviky
oAkoOAN og avoroyio 24:1 kot avadeveTal AaPPd (Yoo TV OTOUAKPVVON
VTOAEWUATOV QOIVOANG)

dvyokevtpeitar yio 10 Aentd otig 13.000 otpoéc oe Oeppokpacia 4° C
Agaipeitor mpooekTikd o vrepkeipevo kat tonobeteitar o€ tpito eppendorf
[poactifeton oo tpito eppendorf 1 ml kabopng abavorng (100%)

X1 ovvéyewo mpootibeton 6 pl Sodium Acetate cuykévipowong 3M kot to
eppendorf tomoBeteitan oe katayvktn otovg - 20° C yia 30 Aemtd (yo v
déopevon tov DNA og oteped popon))

Metd 1o mépag Tov 30 Aentdv, akoAovbel Eava uyokévpnon yo 5 Aentd
o115 13.000 otpogég

Y10 kdtw pépog tov eppendorf mopatnpeitoan éva inpo (pellet) Aevkov
XPOROTOG. Agarpeitar 1 odlkooAn and to eppendorf mpocéyovtag va pnv

néoet 1o pellet

16 "Encita mpootifetonr 200 pl kpvog abavorng (4 °C) repiektikdotnrog 70 %

Kot puyokevtpeitor Eavd yuo 5 Aentd otig 13.000 otpopég

Metd v guyokévipnon 1 aboavoin agaipeitol TeAelms, TPOGEKTIKA Yo Vo
unv méoet to pellet, ka1 tomoOeteitan to eppendorf pe avortd mopa oToV
KAMBavo yw 20 Aemtd otovg 40° C y va emrevydei 1 eEdtuion tov

VIOAEWUATOV TG olBavOANg
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Metd to téhog G emmoong, mpootibevioanw 50 pl vrepotepopévo vepd
18. (Gibco ultra-sterilized water) kot tomofeteiton otov kataydxt otovg -20° C

€m¢ 6TOL avarvOel

O\a ta Topamdve ynukd frav e etopeiog Scharlau.

3.1.3. Hiexktpo@opnon DNA

Mo mv aviyvevon g moOTTAG KOl TG TOGOTNTOG TOV OTOUOVMOUEVOD
DNA tov odeiyudtov epopudotnke nAekTpo@dpnon o€ 7Nkt oyopdlng
(Invitrogen) 2% og puOuotikd ddivpo TAE 1%.

To dudvpa tov TAE 1% aparwvotay amd éva stock buffer TAE 50% (242 g
Tris-HCI, 57 ml Acetic Acid, 0,05 M EDTA pH 8).

Mo v mnkm ™m¢ ayapolng ypnowomnotovvtay 2 gr otepens ayopdlng,
npootifovtav 100 ml dwwdvpotoc TAE 1% kot £merto okolovBovoe 1 didlvon g
ayomolng pe Bépuavon oe ovpvo pikpokvudtov (KENWOOD microwave) yio 2
Aemtd otovg 90° C. Apéome petd, kot agod 1 Kovik euodn dwufpéyoviav pe kpvo
vepd £totl wote N Beppokpacio Tov Stoldpatog va kotéPel tepimov otovg 40-50° C,
npocbétovtav 3 pul Bpopovyov Abwiov 1% (Scharlau) kot avakwvovvtay ehagpd
Yo TNV KoADTEPN Koatavoun Tov ofwiov oe OA0 TO piypo. Z1n CLVEXEW., TO
ddAvpo tonobetovvtav o teTpdymvo Plexiglas uikovg 10 cm. To Plexiglas siye 2
€c0yég (1 cm) exatépmbev ToV TAVE® PEPOLE TOV dVO TAEVPIKAOV TOYOUATOV TOV
omov epdppolav 2 «yTevakioy yuwoL Tr Onuovpyio TV vrodoxdv (mnydadia). To
KGOe «ytevikyy onuiovpyovoe 16 mnyddio dykov 14 pl. Metd v mapodo 20
AEMTAOV, N TNKTN €iyxe OnpovpynOel Kol PETA TNV APAIPEST) TOV YTEVIDV VITHPYOV
K0l 01 LOPQOTOMUEVNC BETELG.

Ytov evoldipecso ypovo péxpt va mEel n ke, eropdloviav ta delypota
nov Ba tonoBeTovvay Yo niekTpoedpnon. O cuvolkdg 6yKog KAbe detylatog Tov
0o optdvovtav pe v Teyvik «by pippeting» ftov 12 pl, to omoia
nephopPdvoov 2 pl DNA, 8 ul vraepoteipopévo vepd kot 2 pl ypwotikrg (Blue-
bromophenol, Invitrogen). H ypootwn «pivetor amapaitntn Kotd TV
NAeKTpOPOHPMNON Yoo TOV dywpopd Tev mpoidvimv. To Plexiglas tomobetovvtay
LEGO OTN CLOKELT NAEKTPOPOPTONG Kot £nELTa mTPocHeTdTAY PLOGTIKO StOAV L
TAE 1%. Xt Guvéyela, TpaypatomolonToy 11 @OpT®moT] TV SeyUdTomv Héco GTOo

puOuoTikd ddAvpa (Ew. 3.1.1.).
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Ewova 3.1.1. doptopa TV detypdtov oty TNkt ayopdlng, Héca 6To
pLOUIOTIKS dtdAvpa.
(TInyn: http://www.life.uiuc.edu/molbio/geldigest/electro.html)

MoMg yivovtav OAeg ol mapamdve mpoepyacies, epapuolovtav taon (60
volt) and to tpoodotikd (CONSORT E143) ot ovokevn (SCIE-PLAS) ya 30
Aemtd. Metd 10 TEAOG TG NAEKTPOPOPNONG, N TNKTY TOTOOETOVVTAY POTOYPUPIKN
unyovry (DNR, Mini Bis Bio-Imaging Systems) vnd vrepiddovg axtivoforiog

(UV), 6mewg gaiveton oty Ewova 3.1.2.

Ewova 3.1.2. Dotoypaeikn| aneicovion towdtntag Kot tocotntog DNA (Idia mnyn)

Omow amd o detypato eaivoviav, HEGH NG POTOYPUPIKNG OTEKOVIONC,
OTL | TOWOTNTA TOLG dev NTAV KAAN €lT€ OTL 1] TOGOTNTA TOV OEV NTAV APKETY|, TOTE
ywoTav 1 enavdAnyn g aropdvemon tov DNA cg avtd ta dtopao.

Metd v niektpoeopnomn, 1o amopovopévo DNA  kdabe detypotog

apordvovtav 1:100 ko émerta ypnoiponoovtay yo v pébodo g PCR.


http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://www.life.uiuc.edu/molbio/geldigest/electro.html
http://www.life.uiuc.edu/molbio/geldigest/electro.html
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3.1.4 Megrétn PIKPOSOPVPOPLK®OV TOTMV

Youpwvo pe tovg Guiller et al. (2000), amd ta 13 Levyn ekkvnt®V 7OV

oxedwotnkov, o 10 gvioyvoav pe oa&omiotio évav yepd povo deopd (a single

strong band). Avtd to 10 (ebyn exkvntdv HIKPOSOPLEOPIKNAG OAANAovYioG

(microsatellite primers) ypnowomomOnkov Kol 6 aVTO TO TEIPOUO HE KMOIKN
ovopoocio Ha 2, Ha5, Ha6, Ha8, Hal0, Hall, Hal3, Ha7, Ha9 ka1 Hal2. Ztov

Topakdto mivaka @oivovtolr ot Primers pe v Kook Tovg ovopoocio Kot Tt

aAAniovyia tovg (ITivaxog 3.1.3.).

IMivakog 3.1.3. Kwdwoi, aAAnAovyio kot exavainyn otov KAOVO Tov primers

Kmowog

Primer

Allnlovyia

Enravainyn

Hal3

Ha5

Hab6

Ha7

Ha9

Ha8

Hall

Ha2

Hal0

Hal2

F: AAAATAGTTCCTGCATGTTACGTAG
R: CTGGTGTTAACAGCGAAGTTCT

F: GTGTGACACACTGCCCTGGA

R: CAATGGCAAACTACTGAAAGCAA
F: TTATCCGCTTGATATATCCT

R: ACTCGTACATGGTTGAAAAC

F: GCCATATGGGATAAAATACCGGTG
R: CGCCCCTTGTTTACACGAGAAA

F: AGCTAACCCACACTCAGATTT

R: AGCCAGCTAATATGTTTGGA

F: AGTTTGCTGGTTTGTACACTCG

R: CGTTTTTAGCTCTTGAATACGG

F: CGTGTACTACTGGGCAACGT

R: ACGGAAAGAGACAGAAAGTGAG

F: CGAAGCCTTTGGCACAATGT

R: TCCCTGACACTGGAAGATGGA

F: GCGTTCAATGTAGTTTATGTGCG

R: GAGAACATGCATACAAACAAACATG
F: CCATGAAATACGACATATTC

R: TTGAAGTCCATTGAAATCTA

(TC)4(AC)s(GC)2(ACGC);GC(ACGC);

(TG)19

(GA)2(GGA),s

(TC)2.G(TC)s7

(TG)s...(CA)z...(AT)s

(CA)14CGTG(CA);AGATG(CA),

(TC),ACTGTTCC(TC)33

(CA)TG(CA)uTA(CA)s

(CA)s(CGCA)s(CA); TACACG(CA) 4

(CA)50CC(CA)3CC(CA)q

A0 TOVG TOPATAVE EKKIVNTEG, OVTOL MOV EVIOMIGTNKOV GTO GTOMO. TOV

calrykaplov H.aspersa avtob tov mepapotoc nrav o Has, Ha6, Ha9, Ha8, Hall,
Ha2, Hal0, Hal2.
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Oleg o1 depyocieg ywo T  HEAETN KOL TNV YOVOTOMION  TOV
LIKPOSOPLPOPIKMY TOTMV KOl CAANAOVYLOV TPAYLOTOTO M ONKOV EPYUCTNPLOKE GTO
Epyoaotipio Mopilakng Biohoyiog wor Tevetikig tov EAAnvikod Kévipov
Ooracciov Epsuvaov Kpnng.

Ov mopombve ekkivntég pehem)Onkav epyoostnpuokd pe T xpnon
Oeppoxvkromomty PCR (MJ Research, Base Station). Ot cvvOnkec g PCR
kafopiomnkav pe TEWPOAUATIKO OYeOOUO, Kol pe Pdon T ocvvOnkeg mov
EQOPUOCTNKAY KOTO TN HEAETN TOV HIKPOJdOpupopikav tomwv oto DNA tov
uehoavovptov (Oblada melanura L.), (T'kagac, 2005).

Ta avtidpaotiplo. OV ypnowonomdnkay NTov ot ekkvntég (Primers),
onAaon €éva  (ebyoc ouvvleTikdv oAryovoukAeTiwV, OwdAvua eievbBepov 5’
TPIPOCQOPIKOV  deolvpifovovkieotdimv  (ANTP’s), dwdivpo  MgCly,, o
Beppootabepn Taq DNA molvuepdon, €101kd didivpo (Buffer), pia rocotnto DNA
oL Tailel T0 pOAO TOV HOPIOL-PNATPOG KO TEAOG O TTOGOTNTA VIEPCTEIPOUEVOL
vepov (H20). Ztov mopokdtm mivako kKataypdeovtol o avIIdpacTiplo Kot Ot

oLYKEVTPMOOELS TOV epapudotnkay (ITivaxag 3.4).

[Mivakog 3.1.4. ZuykevipdoElg TOV avTIdpacTnpiov Tov gpappoctnkay oty PCR

AvTidpacTiipro YVYKEVTPAGELS
DNA 1l
Buffer 1ul (10X)
MgCl, 0,6 ul (25 mM)
dNTP’s 0,2 ul (10mM)

F: 0.6ul (10uM)
R: 0.6ul (10uM)
Taq 0,15 ul (5U/ pl)
H,0 5.85 ul

Primers (F + R)

H PCR dwxpivetar otig €€g @doeic: ™ petovcioon g duAng EAMKog
(denaturation), v vBpidomoinon (annealing) tov eWOIKOV EKKIVNTOV UE TIG OTAEG

éMkeg kol v eméktoorn (extension) twv exkwntov. Ot Ogppokpaciec mov
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emAéyOnkav v kabe @don g PCR, o ypdvoc g kdbe @dong, kabmg kot o

appdc tev KoKAwv tapatiBevtor tapakdato (Ilivaxag 3.5):

[ivaxag 3.1.5. ZovOnkeg tov Beppokpaciakdv kokhomv e PCR

AprOpog
BOgppoxkpocia Xpovog
KUKAQV
Apywkn Amodrato,
p?(- b _ o 95°C 3 min 1
(Initial Denaturation)
Amoddta
-én 95°C 1 min
(Denaturation)
Enavaowataén
) 48 - 59 °C 50 sec 30
(Annealing)
Enéktoon
) 72°C 50 sec
(Extension)
Telxn eréktaon .
_ _ 72°C 10 min 1
(Final Extension)
Yvvoro Kdkimv 34

H Oeppoxpacio emovadidraéng eivar cvykekpyévn yioo kéOe primer ot
opiotnke énerta and v eoppoyn g texvikng gradient g PCR. H gradient
nepreldapPave g eEfg Oepuokpacieg : 49.1°C, 52.6 °C, 54.8 °C, 56.6 °C, 57.9 °C,
58.8 °C, 59.8 °C. T'wo. TV £@appoynq g TeYVIKNG emhéyOnkay 2 amouovouévo,
delypata, ywoo v KoAOTEPN o&lomotic TG pebddov. Lty mopoKdTt® OV
(Ewova 3.3) dwokpiverar to amotédecpo pog seapuoyng gradient oe 2 deiyporo,
v tovg primers S8, S9 kot S10 otig didpopes Oeppokpaciec. Ot cLyKeKPLUEVOL
primers avtédpacav kaAvtepo ot Oeppokpacicg 58 °C, 58 °C war 48 °C
avtiotoyo. H amewodvion eivor amotéleopa niektpoeopnone. To piypa ywo v
nAektpoeopnon eixe 6yko 12 pl: 10 pl mpoiév PCR wor 2 pl ypwotikyg (Blue-
bromophenol). Emiong, xatd 10 @oOptOpa TV deyudtov oTo  wYAdl,

(POPTMOVOVTAV Kot £VAG LAPTLPAG Yio TV eEaKPIPmon Tng oot Asttovpyiag Tne.
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Ewova 3.1.3. Ansicovion g texvikng gradient, og mnkrn
ayopotng (Idio anyn).

‘Enerto, and epapuoyn g mopomave TEXVIKNG Yo, OAOVG TOVG Primers, kot
énerta. amd TNV OMEKOVION TOVG, EmMALYONKav o1 mapoakdTe Oeppokpacieg

enavadldtaing, Omwg gaivoviot 6tov mivoka 3.6.

[ivakag 3.1.6. @epuokpacio emavadidtoéng PCR tov primers

BOeppoxkpacia
Kmowkog
] Enavaowataéng
Primer )

(T-Annealing)
Ha5 58 °C
Ha6 58 °C
Ha9 54 °C
Ha8 58 °C
Hall 59 °C
Ha2 58 °C
Hal0 58 °C
Hal2 48 °C

‘OAot o1 Primers Tov YpNGIUOTOONKOV NTOV GNUUGUEVOL, TO YPMDLOTO TV
omoiwv NTav To e&Ng:
Ha5 — HEX - npdowo
Ha6 — FAM — ume
Ha9 —> FAM — umke

Ha8 —» HEX - zpdowo
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Hall—> TAMRA — pavpo
Ha2 —» ROX — koxkivo
Hal0—> TAMRA — pavpo
Hal2—> FAM — ume

Metd 10 téhog g PCR, ot mAdkeg, ol omoleg mALov TEPLEYOLV TO TOTA
avtiypago kabe detyuatog, puidocoviav oe kotaydktn otovg -20 °C péypt v
TEPAUTEP® OVAALGY| TOVG,.

IMa 10 dwyympopd twv Pacewv ypPNCYWOTOMONKE TNKTY TOAVOKPVAAUIONG
6% (MJ Research) pe opilovria niektpoedpnon. To piyua (RUN) g
niextpodpnong eixe oyko 5 ul: 1 ul mpoiov PCR, 3,9 ul gopuapidio xar 0,1 pl
naptopa. Etn ovvéyewn o piyuo omodiotaldtav Yoo 5 Aemtd otovg 95 °C ko
@LAaLOTAV GE TAYO PEYPL TNV OLTOUATN POPTMOT) TOL GTI TNKTN.

Me ™) mapoyn vymin taong (4000 volts) to uiypo (RUN) eioépyoviav ot
TNKTN Kol pe TN xpnon ontikng ivag laser ywotav n amotvnwon tov Pdoswv. H
ewova mov EPyave o¢ teAKO amotéleopo (Ewova 2.3) enelepydlovtav pe to
npoypoppo STRAND 2.3.0.48. 6mov otn cuvéyela yivotav 1 u€tpnon tov Pacemv
TOV OAANAOUOPO®V.

Ot mopokdto ewoveg (Ewova 3.1.4., 3.1.5.) answovilovv 115 Pacelg Tov

OAANAOLOPP®V.

Ewova 3.1.4. Xpopatikn oneikovion Tov PAcemv Tov aAANAOpOpmv
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Ewova 3.1.5. XpoUoTikf amekovion Tav BAcEmV TmV OAANAOLOPQ®V
3.1.5. ZratioTiki avdivon

Ot ouyvOTTEC TOV OAANAOUOPP®VY, 1| OVOLEVOLEVT] KOL 1) TOPATIPOVUEV
etepoluymrtia g nebodov Hardy Weinberg, o deiktng yovidiakng porig Nm, to test
X% KO TO TEOT ¢ mBavoTTag P vroAoyiotnkav pe 1o Aoyiouikd mokéto GenePop
3.4 (Raymond and Rousset, 1995). Ot anok\icelg and tov vouo tov Hardy-
Weinberg (Pogs) e€etdobnke ovpupove pe tovg Guo kot Thompson (1992). O
deiktne Nm vroloyicbnke cbpemwva e tov Slatkin (1985). Téhog, yio tnv ektiunon
me mOavoTTog P ypnoomoidnke N pébodog tov Markov evéd yu to test X2
ocOuemva pe ™ uébodo tov Fichier.

O deiktng maporraktikdtrag Fst, 0 deiktng evooyapiog Fis, o deiktng Fir
Kot o deiktng Jackknifing vmoloyiotnkav copeova pe toug Weir & Cockerham
(1984) pe 1o Aoyiopko makéto FSTAT 2.9.3.2 (Goudet, 2002).

Ot yevetikég anootdoelg D, ot 2x2 mivakeg yevetikng andotacng (matrix
distance) vroAoyicOnkoav copueova pe tov Nei's minimum genetic distance, Dm
(1972),

e to Aoyopkd maxéto POPULATION 1.2.28 ( Langella, 1999).

Mo v anewovion Tov devOpoOYPALLAT®OVY Ypnotpomomonkay dvo pébodot,
n Neighbor-Joining kot n UPGMA pe ta Aoywopkd moxéto Phylip 3.62
(Felsenstein, 1989) kou TreeView 1.6.6 (Roderic, 2001).
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Xpnowonombnke, emiong, to mpdypaupo Genetix 4.0.5.2. 1o omoio
Bonbnoe oty petotponn TtV dedopévav, mov mapbnkav oamd to STRand, oe

KOtdAANAN popon| yo to GenePop ko to Fstat.
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3.2. AIOTEAEXMATA -YXYZHTHXH

3.2.1. Mwpodopv@opikr aiiniovyio
E&etdomkav ocvvolkd 8 pikpodopveopikés oaAAniovyieg, ot omoieg
yopaxtnpilovtor vymAd toivpopekég pe 10-51 aAinAdpopoea, (Ilivaxag 3.2.1). Ot

exkkwvntég Hal3 xon Ha7 dev evtomiotnkav 610 €id0G.

[Mivaxag 3.2.1. Ovopacio, eraviAnyn 6to KAGVo, £0pog Pacewmv Kot aplOpog aAANAOLOPP®V

Tov 8 témmv.

Ovopaocio Evpog AprOpog
) Eravainyn otov kKA®vo
Primer Paoewv aAliniopdpomv
Ha5 (TG)1o 117 - 207 15
Ha 6 (GA)23(GGA), 145 - 215 19
Ha 9 (TG)s...(CA)z0...(AT)s 108 - 172 18
Ha 8 (CA)1«CGTG(CA);AGATG(CA), 152 - 210 22
Ha 11 (TC),ACTGTTCC(TC)33 175 - 240 16
Ha 2 (CA)TG(CA)uTA(CA)s 283 — 327 13
Ha 10 (CA)s(CGCA)3(CA),TACACG(CA)14 211 — 253 10
Ha 12 (CA)s0CC(CA)CC(CA), 101 - 145 21

O péoog apOuodg aAAnrlopopemv Bpébnke aprketd vymidg (16.8) kot evtog
TOL €0POVE THAV TOV OAANAOUOPP®V G€ QLOIKOVS TANOLGHOVE, 1 omoia
Kopaiveton and 5 éwc 24 (Arnaud & Laval, 2004).

Ytov mopakate mivako (ITivakag 3.2.2.) moapovcualetor o apOpdg twv

OAANAOUOPP®V aVA TOTO Kot TANOLGLO.

[ivaxag 3.2.2. ApBpog aAAnAopOpeV avd Tomo Kot TAnbuopud

Navrho Kopwbos  Koprvog | O EA T Koprvhog I'0zo
1 2 3
Ha5 7 5 10 8 2 3
Ha 6 10 4 14 9 3 5
Ha 9 5 7 9 3 1 8
Ha 8 14 9 15 8 4 6
Ha 11 11 7 10 6 1 7
Ha 2 5 7 3 4 1 3
Ha 10 5 7 5 4 1 3
Ha 12 13 5 12 8 1 8
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O ekkwvnmg Ha8 mopovoiace 10 peyoldvtepo aplud oAANAOUOPPOV OTIG
nepapoatikés oepég tov NoavmAiov, g KopivBovl, g KopivBov2 wor tng
KopivBov 3. Ot exkkwvntéc Ha2 kot Hal0 mopovciocav mapdpoo  apBud
oAANAOUOpP®V o OAeC TG meployes pe efaipeon avty g KopivBov2. O
nepopotikeg oepég g KopivBov2 kot tov Navmiiov mapovsiosav vynAid apBuod
OAANAOUOPP®V GE GYECT LE TIC VITOAOUTEG TEIPOLOTIKEG GEPES, OYL OGS 6€ OAOVG
TOVG TOTOVG, VA M TEPapatikn oelpd g KopivBov3 mapovoidlel tov pukpdtepo
aplOud aAANAOUOPE®Y 6€ OAOVS TOL TOTOVG €&’ autiog Tov TOAD piKpov peyéBoug
™me.

Ot anokAicelc and v ooppomioa. Hardy — Weinberg eéetdotnkay yio 6Aa

T CEVYT TOV YEVETIK®V TOTTOV Kot oTig 6 oepég (ITivaxag 3.2.3.).

[Mivaxag 3.2.3. Avopevopevn (He) xon Tapatnpodpevn (Ho) etepoluymtio katd Hardy-Weinberg.

Méon Tiun
l'[s;tpap,a:mcﬁ N H, H, Poso a)»M,]XOu()pq)o,Jv
GEPa Ov@ YEVETIKO
TOTTO
Navmho 33 0.6582 0.2159 1.00 8.750
Képwvlog 1 38 0.5368 0.2664 1.00 6.375
KépwOog 2 42 0.6312 0.2887 1.00 9.750
0o 17 0.6060 0.3309 1.00 6.250
KépwvOog 3 3 0.2083 0.1667 0.3750 1.750
I'0ewo F; 30 0.4914 0.2750 1.00 5.375

Amd tov Topomdve TIVOKe OlOTICTOVOVIE W1 OTOTIOTIKG OTUOVTIKN
dwpopa pe P> 0.01 otig 5 mepapatikég oepéc pe Ty 1.000, kon 0.3750 yuo v
nepapatikny oelpd Kopwvhog 3, | onoia iye povo 3 dropa. dpo KATOAYOUUE GTO
ovumépacpo 0Tt o vopog Hardy — Weinberg woydet kot dpa vedpyet icopporio.

H péon tmyun g ovopevopevng kot mopatnpovpevng etepoluymtiog
Bpétnke, Hep= 0.5220 xon Ho= 0.2573 avtictoyo, tpés mov efvar yopmiés oe
obyKplon pe TIg péoeg Tég etepoluymtiog v Arnaud et al. (2003) ot omoieg givon
0.73 xor 0.72 avtictorya. H mapatnpovpuevn erepolvyotia tov Arnaud & Laval
(2003), o @uowovg TAnBvcpovg, givar 0,715, nAadr mOAD vyMAOTEPT OO TNV
avticToryn TN g TapovONG EPYACLNG.

O d¢eiktng evdoedkng pong yovidiov Ny, katd Barton kot Slatkin (1986),
delyvet vymAad apBud petakivnong atdpmv otovg TAnducpovg (3.360108).
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H yevetun maporroktikomra (Gene Diversity) mopovoidletor mopakaTm
(ITivaxkag 3.2.4.). Ot meplocdTepeg TEWPOUATIKEG GEPEG 66 OAOVG TOVG TOTOVG

dwpépovy petald pe ebpog Tymv omd 0 — 0.837.

[Mivakog 3.2.4. Tevetikn nowkihopopeia (Fst) avé mepapatikn oglpd Kot ave YEVETIKO TOTO.

Ovopoaoia KopwOog KoprvBog KopwOog T'vOewo
. Navrho I'oewo
Primer 1 2 3 F2
Ha5 0.717 0.655 0.794 0.798 0.667 0.517
Ha 6 0.791 0.493 0.837 0.824 0.667 0.649
Ha 9 0.501 0.389 0.577 0.316 0.000 0.414
Ha 8 0.684 0.611 0.813 0.682 0.833 0.709
Ha 1l 0.814 0.632 0.812 0.794 0.000 0.624
Ha 2 0.461 0.413 0.094 0.368 0.000 0.290
Ha 10 0.630 0.661 0.413 0.585 0.000 0.190
Ha 12 0.804 0.528 0.805 0.702 0.000 0.637

H peyodbtepn tyn  yevetkn mowkilopopeiog mopovcstaletor  otnyv
nepapatikny oepd g Kopivlov 2 otov tomo Hab pe tiun 0.837, n omoia éxet kot
Ta TEPLocOTEPO dTopa. H pikpotepn T Topoustaletol 6Ty TEPOUOTIKT GEPA
¢ KopivBov 3 otovg tomovg Ha9, Hall, Ha2, Hal0 kou Hal2 Aoy®w tov moAv
HUIKPOV ap1Bpov atdUmV TG CEPAG.

O ovvtedeotig maparraxtikotnrog Fst (Theta), o deiktng evdéoyapioc Fis
(smallF) ko o deiktng Fir (Capf) katd Weir & Cockerham (1984) nopovoialovtat

otov [livaxa 3.2.5.

IMivaxag 3.2.5. Agiktng Fir, Fst kot Fis katd Weir katr Cockerham (1984).

Ovopacia Primer Capf (Fi71) Theta(Fsr) Smallf(Fs)

Ha5 0.361 0.086 0.300
Ha 6 0.479 0.165 0.376
Ha 9 0.630 0.026 0.620
Ha 8 0.417 0.026 0.410
Ha 11 0.796 0.143 0.762
Ha 2 0.692 0.038 0.680
Ha 10 0.706 0.068 0.685
Ha 12 0.738 0.111 0.706

All 0.591 0.093 0.549
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Amd tov mopondve mwivako Qaivetol 0Tl 0 O&IKTNG TOPUALOKTIKOTNTOS GE
OAOVG TOVG TOMOVS Yo OAEG TIG TEWPAUOTIKEG GEPEG givarl TG ThEemg tov 0.093,

ONAdN OVTUTPOSMTEDEL 0L YOUNAT T TOPOAALKTIKOTNTOG.

[Mivakog 3.2.6. Agiktng Fir, Fst xau Fis pe ™ pébodo Jackniffing.

OVO],IU.Gi(l Primer Capf (F|T) Theta(Fs‘r) Smallf(F.s)

Ha5 0.364 0.086 0.300 Means
0.131 0.042 0.054 Std.err.

Ha 6 0.479 0.168 0.385 Means
0.039 0.108 0.096 Std.err.

Ha 9 0.627 0.027 0.617 Means
0.121 0.009 0.125 Std.err.

Ha 8 0.417 0.030 0.400 Means
0.055 0.017 0.065 Std.err.

Ha 11 0.794 0.139 0.761 Means
0.043 0.070 0.048 Std.err.

Ha 2 0.709 0.039 0.696 Means
0.108 0.025 0.111 Std.err.

Ha 10 0.715 0.062 0.698 Means
0.107 0.031 0.120 Std.err.

Ha 12 0.739 0.110 0.709 Means
0.067 0.086 0.079 Std.err.

All 0.590 0.095 0.547 Means
0.067 0.020 0.072 Std.err.

Me ™ pébodo Jackknifing, o deiktng Fir eppaviCer éva €bpoc TwmdV amd
0.364 — 0.794 pe v pkpdTEPN T Vo moportnpeiton oto tOmo Had ko v
peyoivtepn otov tomo Hall. O cvvieheotg mopaiiaxtikoTtag Fst mapovoidlet
yevikd pkpég Tipég, pe gupog tinmv 0.017 — 0.168 xat péco dpo 0.095. O deiktng
Fis eupaviCer ebpog twmv 0.30 — 0.761, ko 6mwg ko pe tov degiktn Fir M
peyoAvtepn T mapomnpeitor otov tomo Hall xon m pkpdtepn otov Habd.
Yoppova pe 10 Aoyiopkd FSTAT vy Fis peyoldtepo oL  avopevouevov

TOPOTNPEITAL U1 6TOTIOTIKA oNUaVTIKT d1aopd (Po gs).




73

O deikng Rst givar évag delktng TapoAAaKTIKOTNTAS, 0 0Toiog gupavilet

KoAOTEPO amoTEAEopaTO OTaV 1 HEAETN YiveTal pe TN ¥PNON UIKPOSOPLEOP®Y Kot

o€ ATOUO, EVTATIK®OV EKTPO@®mV. Ot TiéG tov deiktn katd tov Rousset (1996) yi

6Aovg ToVg TOTOVE Kartayphpetar mapakdte (TTivakag 3.2.7.):

[Mivaxog 3.2.7. Agiktng Rst

Ovopacia Primer Rst

Ha5 0.058
Ha 6 0.310
Ha9 0.022
Ha8 0.089
Ha 11 0.187
Ha 2 0.055
Ha 10 0.098
Ha 12 0.152

All 0.1213

H tym tov deikt Rst yioo 6hovg tovg tOmovg katd tov Goodman (1997)

etvar 0.1231, kot ovTimpoc®meHEL 1oL YOUNAT TIUN.

2T0V TOpaKATO Tivako Topovcstdloviol ot TIHEG Tov deiktn evdoyouiog Fis

v kGOe mepapotikn ogpd kat yo kéOe tomo (Ilivokoag 3.2.8.).

[Mivakag 3.2.8. Agiktng evdoyopiog Fis avé meipopatikn oeypd kot tomo

primer | Netmiao KopwvOog KoprvBog — KopwvOog T'vOeo
1 2 3 F2
Ha5 0.704 0.076 0.250 0.041 0.500 0.355
Ha 6 0.540 0.038 0.488 0.500 0.500 0.178
Ha 9 0.879 0.188 0.588 0.814 NA 0.759
Ha 8 0.645 0.311 0.355 0.482 0.200 0.294
Ha 11 0.888 0.750 0.707 0.852 NA 0.626
Ha 2 0.803 0.809 1.000 0.200 NA 0.425
Ha 10 0.519 0.920 0.712 0.396 NA 0.648
Ha 12 0.548 0.950 0.793 0.581 NA 0.582
All 0.680 0.514 0.551 0.478 0.385 0.454
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H péon tyun tov deiktn evdoyapiog Fis yio 6Aeg Tig TEPOUATIKES GEPEC GE
6Aovg Tovg Tomovg Ppédnke 0.510, Ty M omoia avimrpocwnEVEL LYNAO TOGOGTO
EVOOYOUIOG OV OVOAOYIGTOVUE OTL GTOVG PLGIKOVG TANBVCoUOVE 1 avticToyyn TN
etvor ¢ tééng tov 0.012 (Arnaud et al., 2003) 7 axdpo Kot oPVNTIKEG TWES TNG
1aéemg Tov -0.03 (Arnaud & Laval, 2003).

H avéivon tov X2 v €tEpolLYMOTIO TOV GLYVOTATOV TOV OAANAOUOPO®V
€0e1e onuavtikés dtapopés petad tng meEpapnoTiknig oepds e KopivBouv3 kot

TOV VIOAOITOV TEPOUATIKOV oelpdV pe T uébodo Fisher (TTivakag 3.2.9.).

Hivaxag 3.2.9. Twéc x> ko P-value pe t pébodo Fisher peta&d tov oriniopopucdv

GUYVOTATAOV TOV TEPULOTIKOV CEPDOV

Population pair X2 df P-value
Noavrmio & Kopwvhogl 0 16 High signif.
Navnio & Kopwvhog2 0 16 High signif.
Noavrio & TM66g1o 0 16 High signif.
Noavmio & Kopwvbog3 15.437 16 0.49293
Noavrnio & IMobeto F; 0 16 High signif.
Képwvbogl & Kopvbog2 00 16 High signif.
Képwbogl & T'vbeto 00 16 High signif.
KopwvBogl & KoprvBog3 15.945 16 0.45682
Képwbogl & IMvbeto F; 00 16 High signif.
Kopwvbog2 & IMibeto 79.410 16 High signif.
KopivBoc2 & KoprvBog3 4.448 16 0.99789
Képwbog2 & I'ibeio F, 00 16 High signif.
[M0e1o0 & Kopwvbog3 16.639 16 0.40934
IM0eo & IMibeo F, 0 16 High signif.
Kopwvbog3 & I'vbeto F; 00 16 High signif.

Awmotdvetor 0Tt 6Aa tor evYN TOV TMEPOUATIKOV GEPOV eppavitouv
OTOTIOTIKG ONUOVTIKEG Opopec. Ot Un OTOTIGTIKE ONUOVTIKEG OLPOPES TMV
OAANAOLOPPIKOV CLYVOTATOV TOV TOPOVCIALEL 1 TEWPOUOTIKY CEPA NG
KopivBov3 pe t1g vndromeg mbovov opeihetor 6Tov TOAD HKPO aplud aTopu®V
a6 to omoia amoteAeitan (3 dtopa).

H yovidwakn dtapopomoinon, mov mapovstdleTor Tapakdto, 6Toug 8 T0moug

vy Ka0e (evyog mepapatikng oepds tov (pe ** P<0.01 xor NS = un onpovtiko)
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£0€1&e OTL dev LVILAPYOLV ONUAVTIKES SLOPOPEG HETOED TMV TEPUUATIKOV GEPADV,

ekto¢ ¢ mepintmong Kopwbogl — Kopwvbog3 (ITivaxoag 3.2.10.).

[Mivaxag 3.2.10. T'ovidiokn dtapoporoinon Katd Fstpuetaéd tov melpapiotikdy oepmv

Navrio
Kopwvbocgl
Kopwbog2

I"0g10

KopwvBoc3

Képwbogl  Kopwvhog2 IM6¢g10

NS

NS NS
NS NS
NS

Kopwbog3  T'vbeo F,
NS NS
*k NS
NS NS
NS NS
NS

Ytov Ilivaxa 3.2.11. poll pe 11 TIWEG NG YEVETIKNG TOPAAAAKTIKOTNTOG

KOTOYPAQOVTOL KOl Ol TIHES TMV YEVETIKOV OMOCTACE®V UETAED TV TANOLGUOV

katd Nei (1978).

Mivakag 3.2.11. Tlivaxag yevetikng amdotaons (kdto g dwywviov) kot tipdv Fsr (dve g

Swyoviov).
Novrho Kop ?00@ Kop EVBOQ 00 Kop év()og I'00<0 F
Navmio 0 0.0826 0.0249 0.0439 0.0655 0.1771
KoépwvOog 1l | 0.068388 0 0.0593 0.0614 0.0029 0.1828
KoépwOog 2 | 0.031094 0.049191 0 0.0254 0.0247 0.01367
0o 0.054204 0.055846 0.036947 0 0.0738 0.1191
KépwbOog3 | 0.144714 0.073984 0.102289 0.132677 0 0.2593
0o F, 0.142801 0.129907 0.105379 0.092927 0.235556 0

H peyoiivtepn yevetkn amdotoon epeovietor PETOED NG TEWPAUATIKNG

oelpdg g KopivBou3 kot g IN'vBeiov-F, (0.235556), evd n pikpdtepn gppavileton

peta&d Tov Noavmiiov kot g KopivBov2 pe tipr 0.31094.
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Yta oyquoto 3.2.12.a. ko 3.2.12.b. @aivovtor oe devOpOYpae. Ol YEVETIKEG
amootdoelg katd Nei (minimum genetic distance Dm, 1972) pe v UPGMA

pébodo.

| Gytheio-F2

Korinthos3

Korinthos1

Gytheio

Nauplio

Korinthos2

Syauo 3.2.12.a. Aevdpoypoppa katd Nei (1972) ue mv UPGMA avéivon (cladogram).
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Gytheio-F2

<orinthos3

Gytheio
Korinthos1

Korinthos2 Nauplio

0.1

SyAuo 3.2.12.b. Aevépoypappo kord Nei (1972) pe thyv UPGMA avdlvon (radial tree)

Ot mopomdve omewkovicelg pe v UPGMA avdivon anodidovv pe
LEYOADTEPT aKPIBELRL TN YEVETIKT ATOGTAGT) TOV VIO UEAETN TEPAUOTIKAOV GEPADV.
Onwg dweaiverar, 6Aeg ol mepopatikés oelpés g F1 yevidg dev eppavifovv
LEYOAN YEVETIKY] AmOCTOCT HETOEL TOLG, €vd améyovv oamd T yevid F2. H
nepapatiky oepd g KopivBov anéyet eniong and tig vmoOroweg g Fi yevidg,

KATL TOL TPOPAVAOG OPEIAETAL GTOV HKPO apBUd aTOUmV.
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Yta oyfuoto 3.2.13, a kot b, eaivovtol o€ SEVEPOYPOLLO O YEVETIKEC ATOGTAGELG
kotd Nei (minimum genetic distance Dm, 1972) pe v Neighbor — Joining

pébodo.

Korinthos2

Nauplio

Korinthos1

Korinthos3

Gytheio

Gytheio-F2

SyAuo 3.2.13.a. Aevdpoypappo kotd Nei (1972) pe tnv Neighbor-Joining pébodo (cladogram).
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Gytheio-F2

Gytheio

Korinthos2

Nauplio

<orinthos3

0.1

Iynua 3.2.13.b.  Aevdpoypappa kord Nei (1972) pe v pe tn Neighbor-Joining pébodo (radial

tree).

Onwg paiveton omd ta Topandve devdpoypdupata, pe ™ pébodo Neighbor-
Joining yiveton kaAdTEPT OUABOTOINGT] TOV TEPAUOTIKDY GEPDV AVALOYO LE TOV
1m0 TPoéAevong. Apa UTopoVLLE VO amoPovVOOUE TS VILAPYEL KATOL GLGYETION
TOV YEVETIKOV OTOCTACEMV TOV TEPUUATIKOV GEPAOV HE TIC OVIIOTO(ESG
vewypapikéc. [lap’ dAa avtd, tapanpaovag to Prpa (0.1) ko BAémovtog ott givan
OYETIKA UEYAAO, KOTOANYOVUE OTO GUUTEPOUCHO OTL Ol TMEPOUATIKEG GEPEG OEV

amEyovv TOAD peta&h Toug.
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KEDAAAIO 4

LYMIIEPAYXMATA

Onog avaeépbnke ko1 oty gloaywyn, 0 oKomdg NG Tapovong epyouciog

ntav N peAétn g avénong g F1 ko F2 yevidg, kot 1 yevetikn mopaAloktikdtnTo

tov colykoaplov Helix aspersa oe ocvvOnkeg evtoatikng ektpoeng. H pedétn

aQopoVCE  TEWPAUATIKEG GCEPEG MOV  dNUoLVPYNONKay omd  YeEVWNATOPES MOV

cLAAEYOMKAY amd PLGIKOVG TANOLGHOVG TG TIeEAoTOVVIIGOL Kot GUYKEKPILEVO A0

Kopwvho, I'0Be10 ko NawmAto.

Amd Vv peAétn ¢ avénong, TNV Katoypoen TV  HOPPOUETPIKOV

YOPOKTNPIOTIKAOV TOV KEADPOVLS Kot Tov PApovg tev (dmv KAOE TEPAUATIKNG

oepdg kobmg Ko T otatiotikn emeepyacio avtav, eEdyovtor ta €ENG

CUUTEPAOUOTOL:

H Swoxom g adénong kot n opipovorn tov Yevwntikoh GLUGTHUOTOS TG
veviig Fi1, oto vmo perétn €idog, mapatnpndnke e caAtykdplo pe péomn Tiun
™G HEYEANG dapéTpov ta 30mm.

H avamoapayoyn tov colykapidv amodeiydnie ott givor moAd gvaicOn
ddwkacio kot dueca eEaptdpevn and T TePPAALOVTIKEG GLVONKES TOL
EMKPATOVV, OTMG Oeppokpacia, vypacio, pmToTEPi0doC. Xe cuvOnKeg un
KataAAnieg to {do dev avamapdyovtal, KATL TOv emaAndeveton omd To
yeyovog 0tL vnp&av cuvoAlkd puovo S woamobécelg and €va cuvoro 22
OPYWOV ATOU®V.

Tig mepiocdtepeg woamOBECELS TIC £dMGAV O1 YEVVITOPES TNG TEPALOTIKNG
oepdg g KopivBov 1 (cvvorikd 3) and tic omoieg povo 1 ekkordpOnie
EMTLYDG, Kol 2 woomobécelg £dwoav ot yevwnropeg Tov ['vbeiov amd Tig
omoieg exkkoAdPONKe 1 pio. Ot yevvntopeg TV GAA®Y TEPAUATIKOV GEPOV
kot Wwitepa tov Navmiiov, ot omoiot givar ot apécmg peyoAdtepol Ge
dupetpo keEA@ovg amd avtovg g Kopivbov 1, mapdio mov nNtav o€
YEVVITIKY opipovon dgv €0mcov Kapio woomdfeon kit mov ogeiletan
mlavoév ot emKpaTovceg cuvvlnkes, vmoBeon M omoilo evioyvEL TO

TPONYOVUEVO GUUTEPAGLLOL.
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*  H exkdAoym TV ovydv eivor kot aut po moAd gvaicOn dwdwkacio, n
omoia emiong ypnlel evvoikdV TEPPOAAOVTIKOV ocLVONKDOV pE VYNAL
enineda vypociog.

= HF; yevid moapovcioce kaln kot ypryopn avénon. Mropovpe va movpe 0Tt
map’ OA0 mov M mEWpapatikn oepd Fr yevidg g KopivBov 1 eppdvice
UEYOADTEPT TEAIKN TN SIOUETPOV KEADPOLS KOt VYPOV BAPOVE GE S1AGTN LA
EKTPOPNG 1010 pe awtd ¢ oepdg tov ['ubeiov-Fo, T dtopa g dedtepng
elyav mo ypnyopn avénon.

= Kobog o1 mepapatikég oelpés g yeviag F1 dapEpovy Kot o1 TEWPUPOTIKES
oepéc TG Yevidg Fo dev d10pépouy oTOTIOTIKG ONUOVTIKE, UTOPOVUE VO

movue 6T 1 TOIKIAOHop@ia YdveTol amd YeVid GE YEVIA.

Oocov apopd TV avOALCN TOV YEVETIKOV 0£dopévav vrevlovuiletor 0Tt ot
TEPOUOTIKES GEPES Y10 TIC OTOTeC HEAETNONKE M YEVETIKY] TAPUALAKTIKOTITO NTOV
ot Kopwbog 1, Kopwbog2, Kopwbog3, T'vbeo, Novmiio xow [MHOeio-Fo.
E&etdotkav ol amokhicelg amd v 1ooppomnio Hardy — Weinberg yua 6Aa ta {evyn
TOV YEVETIKOV TOT®MV KOl Yoo OAEC TIG TEWPOUOTIKEG o€pES. Ot 6 TEPAPATIKEG
oelpéc mov peretnOnkov akoiovbovv to Nopo Hardy-Weinberg kot apa Bpickovtot
O€ YEVETIKN 100PPOTI0L KOl £TCL VTOOEIKVIETOL OTL LIAPYEL TVYAIO SLCTADP®OT)
petold tov atopmv. Emiong, mn 1coppomion vmoonidvel 0Tt M cuyvotnTo €VOG
oAANAOUOpPOL umopel Vo Kupaivetar amd yevid oe yevid e€outiag Tuyoimv
YEYOVOT®V (YEVETIKN TAPEKKAIOT). YTAPYEL Omovcio HeTAAAAEE®Y Kol omovcia
(ULGIKNG ETAOYNG.

H ovvolikn etepoluymtion mov Ppébnke eivon yaunin (Ho= 0.2573) ka1 oyt
OTOTIOTIKG ONHOVTIIKY o¢ oxéon pe v undevikn vmdbeon (Hep= 0.5220)
(avapevopevn etepolvymtia), Yeyovog mov VIOONAGVEL OTL Tapatnpeitor EALELLA
etepoluymtiog petald tov mepapatikov cepav. H mopatmpoduevn etepoluymtio
tov Arnaud & Laval (2003), oe puoikobe mAnBucpovg, Nrav moAd vynAOTEPT and
TNV AVTIGTOYN TN TNG TapoVONG EPYOGIOC.

O ovvieleotmc evdoyapiog Fis givar apketd vynidc (0.547), moAd
LEYOADTEPN OO OVTH TOV QLOIKAOV TANOBLoUDV. Xe HEAETEG OE  QLGIKOVG
TANBvopoVE dev mopatnpeiTOl HETAKIVIION TOV ATOU®V GE HOKPIVEG OTOGTAGELS,

GLVETADG KOl OVTOAAQYT) YOVIOIWV LLE TEPIGGATEPX ATOLA, YEYOVOS TOV UELOVEL TOGO
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10 Pobud evdoyapiog kot mopdAANAo avEdvel To OeikTn TOPOAAAKTIKOTNTOG
(I'coyKag, 2007).

Ta dedopéva pog vrodnidvovv vymid Oeiktn evO0EIKNG Pong yovidimv
HETAED TOV TMEPAUATIKOV GEPDOV, aeod 1N T Tov deiktn (Ny=3.360) PBpédnke
OPKETA VYNAN.

O ovvteheotng Taparloktikdtntog Fst yio 6Aovg tovg TAnbucpovg Bpédnke
TOAD YapNAOTEPT Old OVTY| TOV PLGIKOV TANOVGUOV.

H avédivon tov cvoyvotitov tov adnloudpewv (Fischer exact test) £deiée
OTOTIOTIKMG CNUAVTIKEG SPOPES LETAED TOV TEPAUATIKOV GEPADV EKTOG AVTOV
¢ KopivBov 3 cuykpivopeveg pe Tic vTOAOUTES, KATL TOL OPEIAETAL GE TEPALATIKO
ocQaAN0, KOODS 1 CLYKEKPIUEVN TTEPOUOTIKN oEpd 01€Bete povo 3 dropa. IMap’
OAa ovTd, Ot TIES TaPaALaKTIKOTNTOG FsT HETaED (evydv TEPAUATIKOV GEPADV OEV
Bpédnkav oTaTIOTIKA GNUOVTIKES.

Ot yevetkéc amootdoelc kotd Nei (1972)  omewovilopeveg oTo
devopoypappa katd UPGMA avdivon @avep®vouv OTL VITAPYEL GLOYETION TOV
YEVETIKOV OTOOTACE®V TOV TANOLCUDOV HE TIG YEVIEC. XOPOKTNPIOTIKO €ival TO
yeyovog ot m yevid F2 tov T'vbeiov €xel v peyaAdtepn yevetikn andotacn omd
Oheg T vmOlowmeg oepéc F1 oyeviac. H pébodog Neighbor-Joining amodidet
KOAVTEPX TIC YEVETIKEG OTOGTAGELS LE TIC YEMYPOUPIKEG.

H meprypagn 1OvL YeEVETIKOD TOALHOPPIGHOV, TOV EVIACGCETOL G€ Wi
YEVIKOTEPT)  TPOoomAbel  HEAETNG  TNG  PlOTOKIAOTNTOG — OIKOGLGTNUAT®V,
evolutnpdtov, eoav, TAnduoumy, fewmpeital To mAéov amapaitnto Prpa tOco Yo
EMOTNUOVIKOVC GKOTOVG (KOTOVONGOT UNYOVIOUMV EMAOYNG, TPOCUPUOYNG KOl
eEEMENG TV e0DV) OCO Kal YLo. EQUPLOGUEVOVG (dlaxeipton, Tpootacia, d1dcwmon
amofepdTmV).

Mmnopovpe Aowmdv vo xotoinEovpe ota copmepdopato 6Tt KOOMOG M
EVOOEWIKN pON YOVISIWV OTOVS EKTPEPOUEVOVS TANOBLGLOVG GOAYKapldV ivorl
LEYOAN, KOODGC M YEVETIKY TOPUALOKTIKOTNTO €ivon Kpn Kot 1 evooyouio o
VYNAG emineda, OTL 1 YEVETIKY] TOWKIAOTNTO YAVETOL OTIS EKTPOPEG OO YEVIA GE
yevi.

[Ipémer Aowrdv, va yivel o coot dwoyeipion TV yevvntopwv 1 omoia vo
nepopfaver (o emdoyr]  amd  mAnBvopodg mov  gpeavifovv  peydn
TOPOALOKTIKOTNTO HeTAlD TOLG, &€ite ekTPeEPOUEVOLS gite PLOoKOVS. O GLyVOg

EUTAOVTIGUOG TOV HOVAO®V OVOTOPAYWOYNG LE YEVVITOPES OV TPOEPYOVTOL Ol T
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@VoT, OVTOC MGTE VO LN YAVETOL 1] TOKIAOHOP®ia, gival amapaitntog. Mo Té€Toa
evépyeln Bo Pondnoel 1660 oV JTHPNON TOV LYNAOD EMTESOV YEVETIKNG
TOPOALOKTIKOTNTOS, OGO KOl otnVv ToyvTepn avénon tov (Oov o€ HKPOTEPO
YPOVIKO O1dotnpa, TV pHeiwon ¢ Bvnopdmrag, v avénon Tov EmmESOL TG
EKKOAUTTIKNG EMITUYIOG Kol YEVIKOTEPO TNV €unuepios (oG HOVAOOG EVIOTIKNG
EKTPOPTC.

Youmepacpatikd pmopel va emwbel 0t mEPIocdHTEPT £pEvVa Yoo TO €100C
0V colykaplov H.aspersa givor amapaitnn, v vo 000el pia mo oAoKANp®UEVT
EIKOVO TNG YEVETIKNG OOUNG TOL €idoVg 1060 o€ eminedo mAnBvouoH OCO Kol GE

TOHOV.
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IHAPAPTHMA

" AAANAOpOp@O KAOE YEVETIKOV TOTOV 6TO ATONO KAOE TEWPURATIKIG CEPAS

Navrlio

Ha5 Ha6 Ha9 Ha8 Hall Ha? Hal0 Hal2
1010 1111 1212 2121 0505 0303 0404 1414
1010 1111 1212 2121 1010 0303 0404 1414
1111 1111 1414 2121 1010 0303 0404 1414
1010 0514 1212 1010 1313 0303 0204 1519
1111 1111 1414 2121 1313 0303 0404 0505
1010 1111 1212 2121 0505 0707 0206 1414
1010 0812 1212 0322 1010 1212 0202 0518
1010 0712 1212 0707 1010 0303 0204 0518
1010 1414 1414 2121 0613 0712 0404 1414
1010 1313 1212 2121 1010 0303 0404 1619
1111 1111 1414 2121 0909 0303 0404 1414
1010 1111 1417 0610 1010 0303 0404 1414
111111111212 0616 1010 0303 0404 1619
0606 1111 1212 2222 1313 0303 0404 1414
0610 1111 1414 2121 0505 0303 0404 1414
0209 1111 1212 2121 0505 0303 0206 0621
0606 1416 1212 2121 1111 0303 0606 1414
1111 11111212 1010 0505 0303 0404 1414
0909 0512 1212 1115 1010 0303 0206 1619
1010 1111 1414 1313 0505 0707 0206 1414
0610 1416 1212 2121 1313 0813 0808 0306
1111 1218 1414 2121 1010 0713 0206 0101
1010 1313 1212 0215 1212 0808 0606 1518
0909 1313 1212 2121 1414 0303 0206 1620
1111 13131212 2121 1313 0303 0206 1619
1010 1114 1212 0909 1010 0808 0606 1414
1010 1216 1212 2121 1010 0303 0104 0306
0610 1416 1414 0613 1010 0808 0808 0101
0611 1616 1313 2121 0202 0303 0404 1414
0412 1616 0517 2020 0303 0303 0404 0202
0611 0316 1212 0422 0707 0303 0404 0404
0606 0303 1212 2121 0514 0303 0404 0202
1111 0316 1212 0321 0312 0303 0404 0202




Kopwbog 1

Ha5 Ha6 Ha9 Ha8 Hall Ha2 HalO Hal2
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0711 0711 1515 1010 0505 0303 0710 0506
0611 1111 1212 2121 0505 0303 0509 1414
1111 1111 1212 2121 0505 0303 0404 1414
1111 1111 1212 0322 0505 0303 0404 1414
1111 0411 1212 2121 0505 0303 0404 1414
0611 0404 1212 2121 0404 0303 0909 1414
0611 1111 1212 2222 0512 0303 0606 1414
0611 1111 1212 2121 0505 0303 0404 1414
0608 0411 1212 2121 0505 0303 0404 1414
0711 0411 1212 1021 0505 0303 0707 1414
0608 1111 1212 1022 0512 1010 0707 1414
0711 0411 1212 1010 0505 1111 0707 1414
0711 0411 1212 1022 0505 0303 0404 1414
0611 1111 1212 2222 0505 0711 0505 1414
0711 1111 1212 1022 0505 0303 0404 1414
0511 0411 1212 2121 0505 0303 0404 1414
0608 1111 1212 2121 0505 0303 0606 1414
0608 1111 1212 1021 0505 1111 0404 1414
1111 1111 1212 2121 0505 0303 0404 1414
1111 11111212 1021 0505 0303 0404 1414
0611 1111 1212 2222 0514 0107 0808 1414
1111 1111 1212 2121 0413 0303 0606 1414
0608 1111 1212 1021 0104 0303 0505 1414
1111 1111 1212 2121 0505 0303 0404 1111
0611 0311 0912 2121 0707 0202 0404 0202
0606 0303 0912 0921 0707 0303 0707 0202
1111 0411 1212 2121 1414 0202 0404 0202
0711 0311 0812 0921 0707 0202 0606 0202
1111 0411 0912 2121 0707 0303 0404 0202
1111 11111212 2121 0707 0303 0606 1111
0608 0411 1014 1021 0707 0208 0404 1414
0606 0303 0912 2121 0707 0303 0404 0202
0606 0311 1114 1021 0512 0303 0404 0202
0608 0311 0912 1121 0707 0303 0505 1414
0611 0311 0912 1721 0707 0303 0404 0202
0606 0311 1114 2121 0707 0303 0404 0202
1111 0311 0912 1821 0707 0303 0404 0202
0608 0311 0912 0818 0707 0303 0606 0202



Kopwbhog2

Ha5 Ha6 Ha9 Ha8 Hall Ha2 HalO Hal2
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0711 1212 1212 0322 0707 0404 0404 0109
0711 1111 1212 0303 0505 0303 0404 1414
0611 1010 1212 2121 0505 0303 0404 1414
0711 1016 1212 0321 0404 0303 0404 1414
0711 1016 1212 0321 0505 0303 0404 0208
0611 1111 1212 2121 0505 0303 0404 1414
1111 1111 1212 2121 0207 0303 0404 0202
0611 1111 1212 0321 0505 0303 0404 0202
0711 1111 1212 0321 0505 0303 0409 1414
0611 1111 1212 2222 0505 0303 0404 1414
0611 1616 1212 2121 0505 0303 0909 0606
1111 1111 1212 0321 0505 0303 0404 1414
0711 1111 0613 2121 0505 0303 0404 1414
1010 1111 1212 2121 0505 0303 0404 1414
1111 1717 1212 2121 0505 0303 0404 0505
1111 1515 1212 0421 0202 0303 0404 0505
0611 1111 1212 1021 0505 0303 0707 1414
0611 1111 1212 2121 0505 0303 0404 1414
1111 1111 1313 0421 0202 0303 0404 1414
0711 1111 1212 1022 0413 0303 0707 1215
0611 1515 0410 2121 0404 0303 0404 1414
0511 1616 1212 2121 0205 0303 0909 1414
0711 1616 1212 0421 0707 0303 0404 1212
1111 0909 1212 0322 0505 0303 0404 1417
1010 0712 1212 0404 0609 0303 0404 0202
1010 0712 1313 0909 0610 0606 0404 0202
1010 1116 1212 0606 0707 0303 0306 0606
1214 0514 1414 0709 1013 0303 0404 0202
1010 1419 1414 0104 0610 0303 0404 0505
1010 1419 1013 0619 0610 0303 0404 0505
0914 1419 1414 0306 1010 0303 0404 0505
1010 1119 1414 0606 1414 0303 0606 0101
0915 1419 1014 0609 1414 0303 0606 0505
0610 1419 1212 2121 0707 0303 0404 0202
1313 0514 1014 0810 1010 0303 0404 1418
0610 1416 1212 1414 1414 0303 0306 0202
0610 1116 0812 0613 0707 0303 0404 0101
1014 1419 1014 0611 0610 0303 0404 0105
1010 0812 0414 0611 1114 0303 0306 0505
0615 1116 1316 0912 1010 0303 0404 0303
0606 0303 1212 2121 0707 0303 0404 0618
1414 1313 1114 1010 1010 0303 0304 0202

KopwbOog3

Ha5 Ha6 Ha9 Ha8 Hall Ha2 Hal0 Hal2

1111 1111 1212 0322 0505 0303 0404 1414
0611 0515 1212 2121 0505 0303 0404 1414
0606 1111 1212 0621 0505 0303 0404 1414



TI'vOzgio

Ha5 Ha6 Ha9 Ha8 Hall Ha2 HalO Hal2

95

0711 1515 1212 2121 0404 0303 0409 0109
0711 1515 1212 2020 0505 0303 0409 1414
0711 1111 1212 2121 0707 0303 0409 1414
1111 1111 1212 0521 0505 0303 0404 1414
0611 0616 1212 0707 0505 0305 0909 0208
0611 1616 1212 2121 0707 0303 0404 1414
0111 1616 1212 2121 0505 0303 0404 0202
0611 0518 1212 0822 0408 0305 0209 0202
0611 0516 1414 0822 0715 0305 0209 1414
0711 1111 1212 2121 0404 0303 0404 1414
0711 1616 1212 2020 0707 0303 0409 0606
0608 1616 1212 2121 0707 0303 0909 1414
0711 0616 1212 0721 0808 0306 0404 0211
0909 0305 1212 2121 0707 0303 0404 0214
1010 1515 1212 2121 0707 0303 0404 0511
1010 0102 1414 0821 0808 0306 0404 1414
1014 1116 1014 0613 1010 0808 0606 0202

TI'vOsgi0-F2

Ha5 Ha6 Ha9 Ha8 Hall Ha2 Hal0 Hal2

0606 0303 1212 0722 0710 0303 0404 0202
0611 0606 1212 2121 0915 0303 0404 0712
0606 0303 1212 2121 0707 0303 0404 0211
1111 0606 1212 2222 0909 0303 0404 1313
0606 0306 1212 0821 0707 0303 0404 1313
0606 0303 1212 2121 0707 0303 0404 0404
0611 0606 1212 0721 0707 0303 0404 0202
1111 0316 0317 2222 0915 0303 0404 0202
0611 0306 1212 0721 0707 0609 0404 0202
0611 0316 1212 2121 0707 0303 0404 0202
0611 0316 1212 0721 0707 0303 0304 0202
1111 0606 0717 1821 1515 0303 0404 0202
0611 0316 1818 1821 0707 0303 0303 0202
1111 0606 1212 1922 0707 0306 0404 0202
0611 0606 0303 2222 0707 0303 0404 0202
1111 0306 0106 2222 1515 0303 0404 0202
0606 0606 1212 0721 0716 0606 0404 0202
1111 0606 1212 2121 0915 0303 0404 0202
0606 0206 1212 0721 1515 0306 0404 1010
0606 0606 1212 0721 0707 0303 0404 0210
1111 0316 1717 1821 0707 0306 0606 0202
0606 0505 0202 0722 0707 0303 0404 0413
0606 0606 1212 0721 1515 0303 0404 0210
0606 0306 1212 2121 0707 0303 0404 1313
0306 0616 1212 2222 0707 0303 0404 0202
0606 0616 1212 2121 0815 0303 0404 0404
0606 0616 1212 0722 0815 0303 0304 0214
0611 0306 1212 0808 1515 0306 0404 0414
1111 0316 1212 2121 1414 0303 0404 0404
0611 0306 1212 2222 0707 0606 0404 0214
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