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Ayyelog I, Ayopaotog

Mopiakn Mevetikry Avaiuvon pe deikteg RAPDs kal AZloAoynon
TIOPAMETPWYV TIPWTNG AVATITUENG OE CUVONKEC EAEYXOMEVOU
TIEPIBAANOVTOC YEVOTUTIWY KOAQUTIOKIOU HE AVEKTIKOTNTO GE XOPNAEQ

BepuUoKpaaie(
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EvuxapioTieg

Euxaplotieq ek@pdlovial oge OAOUC OCOULC HE OTIOIOVONTIOTE TPOTIO
Bonbnoav kol KotéoTnoav OuLVOTH TNV TIPAYPOTOTIoINCN TNG Tapoloag
epyaoiag.

EdIkEG euxapiotie¢ o@eidovtal otov emPAémovia Kabnynt) koplo
Xprioto MoOAq, yia tnv LTIOSEIEN Tou B£patog, yia TNV KaBodriynon Kal TG
XPNOIPMEC CUUPBOLAEC OTNV TIPAYUATOTIOINON TNG EPYATiag, ylo TNV €punveia
TWV OTIOTEAECHUATWV KOl TNV TIPOETOIYACia TNG SIaTPIRNC.

Euxapiotie¢ ek@pdlovtal €TtionNg OT0 PEAN TG ETUTPOTING, TOULC
Kabnyntég k.k. M. AoAa kot A. Koup€ta yio TNV KPITIKA avAayvwaon Tng
SlaTPIRNG Kal TIG XPNOIPEC LTTODEIEEIC TOUC YyIo TNV BEATiWON TNG TIAPOUCIAC
mne.

Euxapiotw Bgpud 1ov Ap. A. MoAVdwWpPO yia TNV TTOAVTIUN BorBegid tou
Kal TIC XPNOIMEC OULUPBOUAEC TOU OXETIKA e T peBodOAoyia NG MOPIOKAG
avaAvong pe RAPDs.

TEANOGC €ULXOPIOTW TOULC YOVEIC POUL Yylo TNV ULTIOCTHPIEN TIOL MOV
TIAPEIXOV  WOTE VO  KOTOOTEL E€QIKT N TIPOYPOTOTIOINGN TNG TapoUoaq

olatpIRnC.
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MNEPIAHWH

H Beppokpaacia gival évag onuaviikog TIEPIOPICTIKOG TIAPAYwWY YIA TIG
OTIO000EIC  TWV  KOAAMEPYOUHUEVWV  QUTWV. AVEKTIKOTNTO OTIC  XOUNAEQ
BepuoKpaacieg opileTal wg N IKAVOTNTO TOU KOAOUTIOKIOU VO (QUTPWVEL Kal va
avOTITOCOETAl KAVOVIKA O KPUO Kal LYPO Xwpagl £€ac@aAi{oviag Kavoviko
apIBud  @UTWV avd PovAda  ETTIPAVEIOG (QUCIOAOYIKN  €YKOTAOTAGHN KOl
@WTOCUVOETIKN IKOVOTNTA. [EVETIKO ULAIKO WE TIC TIPONYOUVUEVEC 1IO10TNTEG €ival
IB10ITEPO EVOIOPEPOV.

ZKOTIOC NG Ttapoloag EPyaciag ATav Mia TIPOKOTAPKTIKY JlEPEvVNON
EPYAOTNPIOKNAG BEATIWTIKNC PHEBOdOAOYIOCG TTOL GUVAUALEL TNV HOPIOKH YEVETIKN
OvVAALON PE QAIVOAOYIKA XOPOKTINPIOTIKA O€ EAEYXOMEVEC OLVONKEC AVATITLENC
TIPOKEIPEVOU VO ETTIIAEYEl YEVETIKO UAIKO KOAQUTIOKIOU YylO TNV OVEKTIKOTNTO
OtV KOTaTdévnon XoUNAwv OgPUOKPACIV OTO @UTPWHO Kal TNV TIPWTN
BAOOTIKA avATITLEN.

Xpnoigortonbnkav 30 S1  olkoyevele¢. O1 20 amd auteég  eixav
XOPAKTNPIOOEI WC AVEKTIKEC OTIC XAMNAEG BEpUOKPATiEC Evw o1 LTTOAOITIEC 10
S1 OIKOYyéVEIEC WC €LAICONTEC LOTEPO ATIO CLVOLOCOUEVN GEIOAOYNCT aypoL
Kal epyaoTtnpiov. Xpnaoiyomointnkav akoun w¢ PHAPTUPEC 000 KABOPEG TEIPEC
€K TWV OTIOIWV 1N Mio QaVeKTIK Kol N AAAN  euaiobntn oTg XOUNAEG
Bepuokpaaieq KABWCG Kal 0 apXIKOG TIANBLCoPOC CO Kkal 0 TTANBuopog Cl Twv
ETUAEYHMEVWV OVEKTIKWV OIKOYEVEIWV. Ol OIKOYEVEIEC aéloAoynBnkav as BAAauo
EAEYXOMEVWV OULVONKWV avamtuéng (16/8 wpeg nuépa/vokta). H TIpwIn
TepiodoC avamtuéng Nrav 49 nuépeg oe Bepuokpaoaia 18°C, n deltepn 57
nuépPeg (49,. 18°C kat 8 otoug 10°C) kal n Tpitn otoug 25°C yia €vav ETUTIAEOV
puAva. Metprdnkav ol YETaBANTEC . Pwpn-Avamtuén (PA), o aplBuog @utwv
TIOU QUTPWOOV KOl €TECNOOV MPETA TNV KOTATIOVNON, UYOoC Tou OeVTEPOUL
KOAeOU (YK®), xAwpO Bapog (XAB), n TIEPIEKTIKOTNTA XAWPOPUAANG TwWV
QUMWY evw EyIVE KAl EAeyX0C TNC BAQTITIKNAG IKavotntag (Pionner cold test).
Mo ) Poplakr) avaAuon xpnolgotondnke n texvikyy PCR pe 20 tuxaioug
RAPD &eKKIVNTEC.

Ta dedopeva  oOTnv  OplOKr  Bepuokpocia  avaTttuéng  £deigav

Ol0@QOPOTIOINGN TWV OVEKTIKWV OIKOYEVEIWV OTIO TIG gvaioBnteg. evikd ol
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OVEKTIKEC OIKOYEVEIEC MNTAV TIIO €0PWOTEC, LYNAOTEPEC, PE HEYOAUTEPO XAWPO
Bapo¢ kai vPnAodtepn T SPAD. H diagoporoinon ftav 1o éviovn oTo
TepIBaAoV katartovnong (Q=1Q°C) yia OAa 1o XOopaKINPIoTIKa (PA, YK®,
XAB) g 1310ITEPO EVIIAPEPOV YIA TOV APIBPO TWV QUTWV TIOL ETTECNCAV HETA
TNV KOTATIOVNON TWV XOUNAWY Beppokpaciwv (o1 euaiodnteg eixav SITIAACIEC
OTIWAEIEC ATIO TIC OVEKTIKEG). H TIEPIEKTIKOTNTA TWV QUAAWVY GE XAWPOEPUAAN
(SPAD) ¢€0eiée TNV avopevopevn OUCUEVH  ETTdpPACN TwWV  XOUNAWV
BEPUOKPATIV OTN PWTOCLVOETIKA IKOVOTNTA OAAG N dl0@OopA aVAPESA OTIC
OVEKTIKEC KOl eLAIOONTEC OIKOyEVEIEG dev NTaV 1IdlAITEPA EPPavAC. Ta TIpoidvTa
TNC avaiuong PCR €deigav ot o1 ekkivnteg OPB-11 kai OPB-18 @dvnkav va
S10¢pOPOTIOIOVV TOLC OVEKTIKOUC OTIO TOOC ELAICONTOLC YEVOTUTIOVC. EVIKA Ta
0edopEVa NTAV Wia EVOEIEN yia TNV KaAT apxrv duvatotnta dlaQopoTioinong PE
XPrON HOPIOKWY JEIKTWV.

SUPTIEPOCHATIKA TO  OTIOTEAEOUOTA  €3€IEavV  OTl N TIPOTEIVOUEVN
peBodoAoyia PTTopEi va gival xprolun yia v €TIAOYH ETIIBLUNTWV YEVOTUTIWVY
KOAOUTIOKIOU HE QVEKTIKOTNTA TNV KATOTIOVNON XAUNAWY BEPUOKPACIOV OTa

OTAdIO TOU PUTPWHATOC Kal TIPWTNG BAACTIKAC AVATITUENG.
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EIZAIQIr'H

H Oepuokpacia eival €vag OnNUAVTIKOG TIEPIOPIOTIKOC TIOPAYWY YIo TIG
OTI000CEIC TWV KOANEPYOUPEVWVY QUTWV. A T0 KAAAUTIOKI T0 BEPPOKPACIaKSO €0POG
avAaTITuéng eival yevikd 8°-40° C evw TO APICTO KUpaiveTal yupw otoug 25°C
(Shaw, 1988). H Tmepioxr) BOepuoKpOOIwV KATw Tou apiotou (15°-25°C) kol n
ovtiotolxn Avw Tou apiotou xapaktnpiovial w¢ LTIo-Aploteg (sub-optimal) 1
UTTIEPELVOIKEG (super optimal). Ao T1a Tpiad KOplo OTAdIA  OVATITOEEWC TOUL
KOAQUTIOKIOU (BAQOTIKO, AvOTIApPOywYIKO, QPINAVOEWC) Ol TIPWTEC @PACEI TOU
BAaOTIKOO OTOdIOL OTIWC TO QUIPWUA KOl N TIPWTN OVATITLEN €XOuv 1dlaiTEPN
onuaacia €medr) ouvnbwg ol BEPPOKPATIEC KuAivoVTal OTNV TIEPIOX TwV AlyOTEPO
ELVVOIKWV 1 €ival OpIOKEC. AVTIOETWC OTO QVATIOPAYWYIKO OTAdI0 KOl EKEIVO TNG
wpipavong (1I10ITEPWE OTO OXNUOTIOUO KOl TO YEUIOHO TOU KOKKOU) n Bepuokpaacia
ouvNBwC gival OTNV TIEPIOX TWV UTIEPELVOIKWY OAANG AKOPN Kal LWPNAOTEPEC TIOU
oLVIOTOUV BEPUIKN KOTATIOVNOT. AVEKTIKOTNTA OTIC XOUNAEG Bepuokpaaieg (cold
tolerance) opiletal wWC n IKOVOTNTO TOU KOAOUTIOKIOU VO @QUTPWVEL KOl va
OVOTITOOCETAI KAVOVIKA O€ KPUO Kal LYPO XwpA@l €€aa@aliloviag KAVOVIKO aploud
@UTWV OVA  POVAdO  ETUPAVEIOG,  QUOIOAOYIKI  EYKOTAOTOON KOl  KOVOVIKN
@wTtoouvoeTIKN IKavotnta (Mock and McNeill, 1978).

MPWIPEC N LVTIEPTIPWIPEC OTIOPEC Yivovtal ouvrBw¢ os Bepuokpaaia £dAPOLE
12-14° C evw n ouvnbng Kavovikn oTopd yivetar otoug 16°C. Otav n péon
Beppokpaacia eival 16-18°C 10 KOAOUTIOKI QUTPWVEL O 8-10 nuéEPEC evw OTav Egival
10-13°C xpeialetal 18-20 nuépec. O puBuodg avénong (growth rate) eival 8 cm otnv
Bepuokpacio Twv 18-19°C kol peyaAltepn Twv 17 ek. o Begppokpacia 25-26°C
(Shaw, 1988). ZuvBnkeg¢ oTOPAC Kal BAOCTIKNC AVATITUENG TIOU ATIOKAIVOUV OTIO TIG
TIPONYOUUEVEG GUVIGTOUV TIG CUVONKEC KataTiévnong.

KaBapég aelpeC KAAQUTIOKIOU HE QVEKTIKOTNTO OTIC XOUNAEC BEPUOKPATIEC Kal
VYPNAEC aTTodOCEIC per se Ba €divav T duvaTOTNTO C&IOTIOINCEWG VEWV TIEPIOXWV
(OplOKWVY PE TIC ONUEPIVEC OUVONKEC) YIO TIOPAYWYH TUCTOTIOINUEVOU OTIOPOU
LBPIdIWV KOAOPTIOKIOU. ETti TTA£0V avtiotoixa uBpidia peydAou BioAoyikoU KUKAOUL Kal

vPNAWY aTtodocewv Ba agloTtolIoVCAV VEEC TIEPIOXEC TIOU HE TA ONUEPIVA dEdOPEV
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gival OpIOKEG N OTIAYOPEVTIKEG YIO TNV KOAANIEPYEIG TOUG. To idl10 QUOIKA 1GXVEL Kal yia
TNV AVEKTIKOTNTO OTNV KOTATIOVNON TwV VWNAWY BEPUOKPACIWY OTO AVATIOPAYWYIKO
OoTddl0. TNV TIEPITITLWON aut Ba ATav duvat N KoAAitepn a&loToinon OpIaKWY
TIEPIOXWV OTIWC TI.X. EKEIVWV NG {wvng PouBakiol TIOU PE TNV KOAAIEPYEID TETOIWV
UBPIBIWV N TTapaywyr TICTOTIOINUEVOL OTIOPOUL Ba dIELKOAUVAV KOl TA TIPOYPAUHATO
OUEIPIOTIOPAC.

H BAAOTIKA IKOVOTNTA Ot €AEYXOMUEVEC OULVONKEC €PyaoTnpiov, n EUQAvVION-
EYKATAOTAON TOL @QUTOU OTOV AyPO KOl N TIAPAYWYH XAWPAC @UTOUALaC OTa TIPWTA
otadia podi Ye KpItnpla EUPECNC ETIIAOYNAG TIOU oTnpilovTal 0T QUGCIOAOYIO TOU QUTOV
OTIWC 1N EKTIPNON TG QWTOCULVOETIKNG IKAVOTNTAC KOl 0 TIPOCSIOPICHOC NG
TIEPIEKTIKOTNTOC TNG XAWPOQUAANG oTta  QUAAA €Xouv XpnolJoTtoinBei  otnv
TIPOOTIABEID NG ONMPIOLPYIAC YEVETIKOU ULAIKOU HE OVEKTIKOTNTO OTNV KOTATIOVNON
XOUNAWV BEPUOKPOCIWV. H POPIOKY YEVETIKI avaAuon Kal n duvatotnta aglomoinong
MOPIOKWV OEIKTWV OVOUEVETAL va [BoNBr|GOLV OTNV OTIOTEAECHOTIKOTEPN ETTIAOYI TWV

ETIOLUNTWV YEVOTOTIWV.
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ANAZKOIHZH BIBAIOIPA®IAX

FEVIKA yla TNV KOAAIEPYELQ.

To KOAOUTIOKI €ENMEPWONKE KOl KOAANEPYRONKE yia TIPWIN QOPA ATIO TOUG
Ivdidvoug g APEPIKAG. TOTIOC KOTaywyng Tou Bewpeital n Kevipikr APEPIKN Kal TO
Me€IKO, OTIOL OTTOVTATAl O MPEYAAN TIOIKIAIO TOTIwV podi pe GAAO ouyyevn €idn
(Euchaena & Tripsacum). Z& avaoKa@EC TIOU €yivav oTo Me&IKO Bpebnkav og BaBog
60 TIEPITIOL METPWV YUPEOKOKKOI TIOU Molddouv PE aUTOUC TIOU TIOPAYOULV Td
onuepIVa @UTA. H nAKKIO Twv YUPEOKOKKwWY LTIOAOYileTal ota 80.000 £tn. MoAaid
ELUPNUATO KOAAIEPYEIAG TOL APOPOCITOU AVOKOAVD@PONKAV €TIONG OTNV TIEPIOXI] TWV
Avdewv NG N. AUEPIKNG, OTIOL AVATITUXONKAV Ol TIPOKOAOUBIOVOI TIANBLGHOI Twv
Ivdidvwv (Galinat, 1954).

To KOAOUTIOKI, OV KOl TPOTUKNG KOTAYWYNG, XOPOKINPEIZETal oTmto  HEYAAN
TIPOCOPUOCTIKOTNTA ot TIOIKIAIC TIEPIBAANOVTWV Kal €101
KOAAgpyeital attd 58° BIM w¢ 40° NIM kol ammd v emi@aveia g 6 accag we VYog
3.800 m (Avdelg Mepov). KaMAigpyeital akopa Kal atnv AyyAio w¢ XAwpa voun Kai yia
evaipwarn. Emiong €xouv dnpiovpynOei TToIKIAIEG Kal UBPIdIa pe BIOAOYIKO KUKAO OTIO
000 €W Kol €vdeka pnvwv. M auTtd ETIKPATNOE VO BEWPEITAl TO KAOAAUTIOKI W¢ QUTO
ME PEYAAN TIPOCOPUOCTIKOTNTO (Z@rKag, 1992).

H Ttaykooplo KOAAIEpyOUUEVn €ktaon €ival 115ek. oTpPEUUATO TIEPITIOL  Kal
OTtoTeEAEl T0 15 % TNC TIOYKOOMIOG KOAAEPYOUMEVNC €KTAONG ME oltnpd. Kupiwg
KoAAgpyeital ot H.M.A. (éktaon Tepitou 10 1/7 TNG TIOYKOOUIOG KOl TIOpaywyn
TTavw aro 10 50%). H péon maykoopia anodoaon mAnoiddel 1o 300 kg/otp. Ze TIOANEQ
TIEPITITWOEIG PTTIOPED va EeTepaaoel ta 1200 kg Kal £Xouv eTUTELXOEI ATTIOSOCEIC TIAVW
atté 2000 kg/oTtp. AANEC XWPEG TIOL KOAAIEPYOUV KOAOUTIOKI €ival N EZZA, XWpPEeC NG
K. kat N. Apepikng, Euvpwmoaikég xwpeg (Itodia, TMouvykooAaBia, Ouyyapia) kal
Aaolatikeg xwpeg (Kiva, Ivdia), (Aldrich et al., 1975).

H KOAAEPYEID TOU KOAOUTIOKIOU oTnv EAAGSO KATEXEI €TNOiwg Ttepi Tar 1,5 eKart.
otpéupata (700.000 ot Makedovia, 200.000 ot Zteped EANGSa kai 300.000 otn
Opakn) pe Tapaywyn mavw oo 600.000 XIAIASEG TOVOUC. Ol OIKOAOYIKEG OUVONKEQ
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otnv EMGda dev eival 1810iTEPO €VUVOIKEC yio TNV OVATITUER Tov. Idiwg Acimel n
Bpoxomtwaon, Yyl autd amaiteital  ApdELON  KOTA TOUG  KOAOKAIPIVOUG — UNVEC
(Mmtouvtwvag kol KapaAalog, 1968).

Mpo KoAOGPPBOUL 0 KOPTIOC TOU KOAQUTIOKIOU OTIOTEAOUCE TN BACIKA TPOQI TOU
avOPWTIOL OTNV AMEPIKN. ZNPEPA XPNOIPOTIOIETAI KLPIWG WG {0WTPOPN] Kol AlyOTEPO
oTn dlaTPoPr Tou avBpwTiou. MIKPr avoAoyia Tng Ttapaywyng KapTol Kal opiouéva
Blounxavika TpoiovTa Tou S10KIVOUVTal OTO JIEBVEC EUTTOPIO.

To KOAOUTIOKI €ival TO KUPIOTEPO €apIVO OItNPO  yia v  EANGda  Kal
KOAIEPYEITal  KUPIWG Yo JOWTPOPr. ZTIEPVETOl KOl wC OeVTEPN  KOAAEPYEIX
(emtioTiopog) pEécO OTO 010 €T0C APECWC META OTIO XEIMEPIVA Yuxaver n oltnpd,
€E00@OAICOVTOC CUUTIANPWHATIKO EI0OdNUA OTOV TIOPAYWYO. Oa TIPETIEL YI' AUTO va
XpnolpoTtrolovvtal KAatdAAnAa uBpidia (MIKpoL PIoAoyIKoD KUKAOU), 1oxLpr AiTtavon

Kal apdevaon (Zenkag, 1992).

ATIQITNOEIC O BEPPOKPATia.

H Oepuokpacia aToTteAEl TOV OTIOUSAIOTEPO KAIUOTIKO TIOPAYOVTO, 0 OTI0IoC
KaBopilel TI¢ {WVEC KOANIEPYEIOG TV QUTWV. 'ETOol evw oTn B. EupwTin 10 XEPEPIVA
olItnpPa oTépvovtal Pévov Ty AvolEn, OTIC VOTIOTEPEC TIEPIOXEC ATIOTEAOUV XEIUEPIVN
KOAMEPYEID. TO KOAQUTIOKI KOAAIEPYEITOL oav €apivo aItnpo otnv EANGda Kot TIC GANEC
VOTIOTEPEC TIEPIOXEC TNC¢ Euvpwmng. H etiola dlokOpavon ¢ Bepuokpaaciag,
€€apTATAl KUPIWG OTI0 TO YEWYPOAQPIKO TIAATOC KOl KAt Oe0TEPO AOyo OTid 1O
LVYOUETPO Kal gival 0 TtopAyovTag TToL KaBopilel To pKog TNG BAOCTIKNC TIEPIOdOL yia
T dIAQOoPa PUTA. Zav BAACTIKY TIEPIOdO OpIleTal N EVIOC TOU £TOUC XPOVIKN SIAPKEIN
ME ELVOIKEC YIO TNV AVATITUEN TOU €id0LC BEPPOKPOTIEC. AUTH TIOIKIAEL yIO TIC SIAPOPEC
KOANEPYEIEG. Mo KABE @UTO UTIAPXEL €va EAAXIOTO, €va MEYIOTO Kal €va ApIoTo
Beppokpaaciag, ta oToia eEapTWVTAl ATtO T0 OTAdI0 avATITLENG. H BAQCTIKN TIEPIOdOC
mpoadlopiletal ouvNBWC OO TIC EAAXIOTEC KOl TIOAU OTIAVIO OTIO TIC MEYIOTEQ
Beppokpaaciec. Ta opla OPWC auTd dev gival aveEdpTNTa AAAWVY TTOPAYOVTWVY OTIWC
gival N okAnpaywynaon 1 0xl Twv @UTWV, N SIAPKEID TNE ETHOPACNC TWV XOUNAWVY
BePUOKPOCIV, N LYPACIO KAl GAAOL TTOPAYOVTEC (Z@rKag, 1992).

TO KOAOUTIOKI €XEl OXETIKA HPEYAAEC OTIAITNOEIC O Bepuokpaaia, Adyw NG
TPOTIIKNG KATAywyn¢ Tou. lNa 10 @UIPpWHPA TOU GTIOPOU XPEIALETalI BEPUOKPATIa Avw
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Twv 10° C. Mg Beppokpaaia 21° C Kal ETOPKN LYPOCIA 0 GTIOPOC PUTPWVEL CE 5 - 6
NUEPEC. Ze Bepuokpaaia 15 - 18° C 10 @UTpwHA dlapkei 8-10 nuépeg. H avtoxn tou
OTO YUXOC €ival HEYOAUTEPN CG€ PIKPN NAIKIO (w¢ OYog 15 cm TePITIou) Kol AlyooTeDEL
ME TNV TIAP0d0 Tou XPOvou. Neapd @UTA PTTIOPOUV VA LTIOCTOUV EAAPPOUVC TIAYETOUC,
EVW TA OVATITUYPEVA QVOCOTEAAOLV TNV aLENOr Toug KAtw atmd 13° C kol Ttabaivouv
ooBapég dnuie¢ av n BeppoKpOCio TIAPAUEVEL VIO OPKETEC PEPEC KATw attd 10° C.
ZNMUIEC PUTIOPED VO LTTOCTEL N TTAPAYWYH KAl ATIO TIPWIKOULE POIVOTIWPIVOUC TIAYETOUG
OTOV N CLUYKOUION €ival OYIun. YTIAPXoULV €Ttiong dIa@OPEC PETOED TWV TIOIKIAIWV )
UBPIdIWV. TeVIKA 0 OKANPOC apaBOacitog OVIEXEl TIIO TIOAU OTIC OVTIEOEC OTUVONKEQ
BEPUOKPATIOG KOl LYPOCIOG CLYKPITIKA TIPOC TOV 0d0VTOHoPPOo (Shaw, 1965).

Kal o1 TToAD vPNAEC BepPOKPOaTieq OUWE, 18iwG Pe EANEIPN LypaCTiag, PTIOPOUV
va {NUILooLV To KOAOPTIOKI. ‘ETol o€ Tiepiodo Enpaaiag Bepuokpaaia uPnAOTEPN TWV
27° C ouvtelei oe kaBuotépnaon NG AVATITUENG TOL @UTOV. Oepuokpaaieg 30 - 35°
UTTIOPEl VO TIPOKOAAECOLV AVWUOAIEC OTO METOROAICUO TOU alWTOU. & TIO WNAEQ
BepUOKpOTieC TIPOKOAAOLVTAI OUOXEPEIEC KOl OTN YOVIUOTIOINGN TWV QUTWV AOYW
&npavaong Tou oTiydatoc.

H omopd Tou KOAQUTIOKIOU YiIVETal TNV AVOIEN OKOUA KOl OTIC BEPUEC TIEPIOXEC.
Mo v €KAoy ¢ €moxNg omopag AauBavetal utoyn n Bepuokpaacia touv £da@oug,
n omoia TPETEl va EeTepdoel Toug 10° C. ZuvrnBwg 10 KOAOUTIOKI oTtiépveTal 10-15
NUEPEC META TNV TIAPEAELON TOU KIVOUVOU TWV EQPIVWV TIAYETWV. TNV EAANGda n
oTiopd yivetanr 10 Maptio Nota kai Tov Ampidio otnv B. EAAGda. Q¢ devtepn
KOAAIEPYELO (eTTioTIOpOCG apafdaoitog) n aTopd yivetal loovio — loVAIo (Zenkag, 1992).

H TIpwIun oTtopd TIPETIEL VA TIPOTIMATAL YIaTi e€a0@AAIlel PEYAAEC ATIOOOTEIC
ETEIDN TA QUTA EKPETOAAELOVTOI TO OPOCEPO Kol LYPO KAIPO CTNV TEPIOdO TN¢
BAAOTIKNCG OULENOEWC KAl TIC PETETIEITO TIPOCPOPOTEPEC CGUVONKEC ETTIKOVIATEWC EVW
OpyoTEPO ATIOPEVYOUV TNV KATATIOVNGON AOYW TwV ULYPNAWV BEPUOKPACIWV TIOU
ETIIKPATOUV KOTA TO QVATIOPAYWYIKO OTAdI0O KOl €KEIVO TNC OUYKOUIONG. ZTIG
PUXPOTEPEC TIEPIOXEC N TIPWIUN OTIOPA EEACPOAILEI TIPWIUN WPIUAVAN Kol AlyOTEPOUC
KIvOUVOUG KOTA TNV OUYKOUIOHN. H TIpWIPn oTiopd avEXETAl TIUKVOTEPN QUTEIA, yiaTi Ta
QUTA CULYKPITIKA pe OWIpn @uteia pévouv PpaxLTepa Kal dev TIAAyIalouvv €UKOAA.
AKOUN N TIPWIPN OTIOPA ETUTUYXAVEL TOXEIO €dA@OKAALYN KAl HPEIWON TN OTIWAEING
0V €d00@IKOU vepoUL pe e€atuion (Pendleton, 1965). O KuPIOTEPOCG OVOOTAATIKOG
TIOPAYWV TIOU OEV ETUTPETIEL TNV TIPWIUN OTIOPA TOU KOAOUTIOKIOU €ival 01 XAPNAEQ
BePUOKPACTIEC TTOL ETTIKPOTOUV KATA TO QUTPWUO KOl TNV TIPWTN BAACTIKY AVvATITLEN.
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FEVETIKO UAIKO KOAOMTIOKIOU HE OVEKTIKOTNTA OTIC XOUNAEG Oeppokpacieq ota
Tapamdvw oTédia Ba Atav Idlaitepa TIOAVUTIMO yiaTi Ba emétpeme v kata 10-15
NUEPEC TIPWIPOTEPN OTIOPd, TNV XPNolpgoTtoinon uRpIdicv PeyaADTEPOUL [BIOAOYIKOD
KOKAOUL yio a0ENon Tou PNKOLG NG PAOCTIKAG TIEPIOAOU HE ATIOTEAECHO TNV av&non
TWV OTI000C0EWV KOl TNV ETIEKTACN TNC {WVNG KAANEPYEIOC OE VEEC OPIOKEC TIEPIOXEC
(Goulas et al., 1997).

H avtoxn twv dla@opwv QUTWV CTIC XAUNAEG BEpUOKPOATiEC OXETI(eTal YE TOV
TOTIO KATOywyrn¢ Twv. DUt TPOTIKNAG TIPOEAELONG E€ival €LTIOBO OTIC XOUNAEC
BeppokpacieC. H peyAAn YEVETIKI] TIOPOAAOKTIKOTNTO TOU KOAQUTIOKIOU OXETIKA ME TN
SIApPKeEID TNEG BAACTIKNAG TIEPIOdOL ETIETPEYE TN dnuiovpyia vPRPIdIWY pe duvatotnta
KOAANIEPYEIOG O€ TIEPIOXEC PE BAACTIKN TtEPiodo amod 2-11 pnveg (Zenkag, 1992).

H YEVETIK] TOU KOAOUTIOKIOU MEAETNONKE EKTETAPEVA Kal N BeATiwon Tou
onueiwoe tepdoTia TIPO0S0. ATIOTEAECE QUTO TIPOTUTIO YIO TN MEAETN Kal OVATITUEN
TNC TTIOOOTIKNG YEVETIKAG Kal TNG peBodoAoyiag BEATIOOEWC TIOL PE TN dnulovpyia Kal
aélomtoinon Twv ULRPISIWY ETIETUXE TIC ULWYNAEC OTTOOOCEIC EKPETOAAELOUEVO TO
QAIVOUEVO TNG ETEPWOEWC. EKIOC atmmd 10 HPEYAAO OIKOVOUIKO EVIIOEQEPOV TO
KOAQUTIOKI TIPOO@EPETAL EDKOAD Y10 PHEAETN KOl YEVETIKN PBeATiworn. Eival @utd povolko
Kal OIKAIVEC TTOPEXOVTAC OTO BEATIWTA PEYAAN ELXEPEIA BEATIWTIKWV XEIPIOUWY OTIWC
KATELOUVOPEVWY  OTAUPOYOVIUOTIOINCEWY  yia  dnuiovpyio  vRPIdIWwY  aANG  Kal
OUTOYOVIUOTIOINOEWY  yio  dnuiovpyia  KABAPWV  CEIPWV  KABWCG Kol PEYAAN
TIAOPOAAOKTIKOTNTO [PE OCUVETIEID TNV €UPEID TOU TIPOCOPPOCTIKOTNTO Of €VPOC
ouVONKWV. 'EXEl PEYOAO OPIBPO LTTOTEAWV XOPAKINPIOTIKWY KOl TIOPOUCIAlEl Eviova
@OIVOUEVO ETEPWOEWC. Ta TIAPATIAVW XOPOKINPIOTIKA TO KOBIOTOUV TIPOTUTIO WG
YEVETIKO LAIKO (FTovAag, 1994).

H BeAtiwon TtOL KOAQPTIOKIOU GpXIoE amtOd TIOAD ToAld. O1 18ayevei¢ NG
AUEPIKAC TIOL ATAV Kal Ol TIPWTOI KOAMEPYNTEC TOU OPABOCITOL, TIAPEDWOCAV OTOUC
TIOAQIOUG Kol oUyXPOVoucg PBEATIWTEG HIa TEPACTIO TIOIKIAIO TOTIWV apafocitov. H
TIEPAITEPW PBEATIWON TIPOWONONKE pe TNV TIPOOSO TNG EQPUPPOYNE TWV YEVETIKWVY
YVWOEWV 0Tn dnuiovpyia TII0 ATTOO0TIKWY TIOIKIAIWV KOl 0T OUVEXEID TWV TIOAD
TIAPAYWYIKWV LPPIdIWY. ZTtaBuoi oTn PEATICOON TOU KOAQWTIOKIOU QTIOTEAECAV TO
TIEIPAPATIKA deQ0OUEVA YIa TNV ETEPWON OE dIOCTALPWOEIC PETAEL TIANBLOUWY (1877),
N péBodo¢ omtadikag otn ypauun (1896), kai n podtacn dnuiovpyiag VRPISIWY pPE T
xpnolgotoinon kabopwv ceipwv (1909). Ztn dekaetia tou 40 gu@avicTNKAv 1A

KUKAIKA oxNUoTa €TTIAOYNC (ETHIAOYN VIO YEVIKN KOl €10IKI) OLVOLACTIKI IKAVOTNTA Kal
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ouolBaia emavetrmmAoyr)). ATO 10 1950 Kal PETA 1n PBeEATiwOn TOU  KAAAUTIOKIOU
ouveXioTnkE pE TNV a&loToinon ¢ €€pwong Kol TNV - dnuiovpyia  Twv
VPNAOOTIOd0TIKWY LRPISIWVY TIOL KOAAIEpYyOULVTal orjuepa (MTovAag, 1994).

H peydAn 1tpoodo¢ IO GUVETEAECON 0T BEATIWOT TOU KOAQUTIOKIOU O@EIAETaI
Kal oTnV UTIaPEN QUOIKWV TIANBLOUWY HE €upEia yeVeTIKN Baon. MNa 1 dnuiovpyia
YEVETIKNC TIAPAAAOKTIKOTNTOG GNUAVTIKY ATAV N GUPPBOAN TwV BEATIWTIKWY GXNUATWV
METAED TIANBLOPWV Kal T PBEATiwon TN¢ OLVOLAOTIKAC IKOVOTNTOC TwV 0600
TIANBUCOPWV pPE OKOTIO TNV Tapaywyr LRpdiwv. H alommoinon NG YEVETIKAG
TIOPOAAQKTIKOTNTAG TIPOUTIOBETEL TNV dnuIoLPYid TWV  KATAAANAWY  CUVONKWV
oa&loAoynong. H a&loAdynon yia va gival eTITUXNG TIPETIEL VA yiveTal TOO0 OE €VVOIKEQ
000 Kal 0€ OLVONKEC KATATIOVNONG ME TN XPHoN TwV KATAAANAWY KPITNPiwv yia v
ETUIAOYN TwV ETIOLUNTWV YevoTUTIWV. H a&loAdynon OT0 €pyacTAPIO TIPETIEL VA
ouvdudletal amod agloAdynaon otov aypo yla va €ival o aroteAeopatikny (FTo0Aag
K.0., 1997).

H QVvektIkOTNTO OTNV  KOTOTIOVNON TWV  XOPMNAWY  BEPUOKPACIWV  Eival
KANPOVOUIKO XOPOKTINPIOTIKO KOl LTTOKEITOl O PBEATIWTIKOUG XEIPIOPOUE PE oXhuata
KUKAIKAG eTtiAoyn¢ (Mock and Me Neil, 1979 kal v autw ava@opeg). H suttadeia tou
KOAOUTIOKIOU OTIC XOUNAEG BEpUOKPATiEC eKPPALETal PE dIAPOPOUE TPOTIOUE OAAA TO
olvnBeg KPITNPIO €ival N pEIWPEVN BAACTIKA IKOVOTNTO OTOV aypo KOl N EUQAVION-
EYKOTAOTOON TOU QUTOU (germination-emergence) KaBw¢ Kal n PETAgy TOUC XPOVIKN
Sldpkela. ‘ETOL yla TNV €TUAOYH TWV YEVOTUTIWV (QUTWV) PE OVEKTIKOTNTO OTNV LTT'OYIV
KOTOTIOVNON €va aTIAOG KPITAPIO €TIIAOYNAC B0 Pmtopoloe va gival n eKTiunon g
BAOOTIKNG IKOVOTNTOG Of €AEYXOMEVEC OUVONKEC €PyaoTNPiou N NG QUIPWTIKAG
olvVauNG Kal €yKATAOTOONG TOU @UTOU OTO XWPA@I OCf OVTIOTOIXEC OULVONKEQ
Katamovnong (T.X. UTIEPTIPWIPN N TIPWIPYN oTopd). Aedopéva  a&loAoynaong
ETEPOOOAKWY  (HS) OIKOYyeVEIV  KAAOUTIOKIOD O  OUVONKEC — KOATOTIOVNONG
(uTtepTIPpWIUN OTIOPG) €3€i€av 0TI LTIAPXEL N dLVOTOTNTO ETUAOYNAC Yyia dnuiovupyia
YEVETIKOU ULAIKOU HE OVEKTIKOTNTA OTNV KATOTIOVNON AOYW XOUNAWY BE€PUOKPATCIOV
OTo QUTPWHA KAl TNV TIPWTN avATITUEN. O TIPOCdIOPICHOC TNG QLUTPWTIKNAC d0VOUNG
oTovV aypo @AavnKe a&lOTIIOTO KPITAPIO YIa OTIOTEAECHOTIKY €TUAOYH. H ouvduaopévn
agloAoynon HS olkoyevelwv OTov aypO Kol S1 OTO €PYACTHPIO YIO QUIPWTIKN
IKOVOTNTO KOl AVATITUEN O EAEYXOMEVEC OULVONKEC €0€1€e OTI €ival pio LTTOOXOMEVN

peBodoroyia (MovAag K.a., 1997).
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O1 Hodges et al (1997a) oTnv €KTEV] TOUC OVOOKOTINGTN ONMPEIVOULV OTI N
BEATIWTIKN TIPOCTIABEIA YIO dNPIOLPYIO YEVETIKOU UAIKOU UE OVEKTIKOTNTO OTIC XOUNAEC
BEPUOKPATIEC £yIVE PE KPITAPIO €ITE OTTOKAEIOTIKA TNV a&loAOyNon O€ GCUVONKEC
EPYAOTNPIOL EITE TIC AVTIOTOIXEC OTO XWPAPI OAAA OTIOVIWG £yIVE CUVOLACHOC TWV
000 PEBOdWV TIOL @aiveTal OTI eV €XOUV Kal KOA PETOED TOUC CUCXETION. ZUP@WVA
pe Toug MoLAA K.a., (1997) armod TIC TIMEC PAIVOTUTIIKAG TIOPOAAOKTIKOTNTAC TO XAWPO
Bapo¢ @uToL @AVNKE va dIA@OPOTIOIEl TOUG YEVOTUTIOUCG OTn XOUNAn (LTto-apioTn,
suboptimal) Beppokpaacia avATTuEng OTIwC Kal 10 OYog uToL (CV=47.4 kai 32.1%
OVTIOTOIXWCE), eV &V TIAPATNPNONKE TIOPOAAAKTIKOTNTA YIO TNV XAWPOQPUAAN Twv
QUMWY (TIuEC SPAD). Ta dedouéva NTav o TIPpWTn €vOelEn 0Tl N agloAdynan o€
ENEYXOUEVEC OULVONKEC TIPETIEL VO oLVOLALETAI PE OEdOUEVA aypol TIPOKEIUEVOU Vva
gival a&lomiotn oLuPwva Kol pe Ta dedouéva Twv Hodges et al (1997a ) kai 6oa
aVa@EPOVTAL ATIO TOUC idI0UE OTNV AVACKOTINGT] TOUC.

Mpooeatn pebodoAoyia TTov oTNPIleTal g€ LOPOTIOVIKI AVATITUEN KAAAUTIOKIOU
MEXP!I TO OTAdIO TWV TEGCAPWVY QUAAWV Ot Bepuokpacia 11°C eri 28 nuEPEC Kal
KPITNpPlo TNV Ttapaywyrn &npdg @UTOPAlag NTOV ATIOTEAECHATIKN YIO TNV ETUAOYN
KOBapWV CEIPWV KOAAUTIOKIOU HE OVEKTIKOTNTO OTIC XOPNAEC Bepuokpaaieg (Hodges
et al, 1995). Z0u@wva pe Ta dedOUEVA OUTA YIO ETITA ATIO TIC OKTW KOBAPEC TEIPEC
TIoL a&loAoynénkav n mapaxdeica Enpd @LTOPALN OTO OTASIO TWV TECCAPWY PUAAWVY
€ixe LYNAN CLOXETION MPE TNV AVTIOTOIXN TIOL €ixe TTapaxOei oe ouveOnKeg aypou (r =
0.78%). Nebtepa Oedopéva  TNG  CUYKEKPIPEVNG peBodoAoyiag €dsi&av Ot N
OVEKTIKOTNTO TWV KOBAPWVY CGEIPWV TIOU EKTIUABNKE 0T TIPWTA OTASIA TNE OVATITUENCG
OTO €PYOOTNPIO QAVNKE va MPETORAANETOI Ot ETTIOPEVO OTASIO TOUAGXIOTOV YiA
OPIOPEVEC KOBOPEC oelpeg. ETti TIAéov de n TIPOPRAEWN TNG CUMPTIEPIPOPAC TwWV
UBPIBIwY pe Pdon TNV avtioTolXn TwWV KOBOPWV CEIPWV YOVEWV TOUG OV NTOV
a&lomiotn (Hodges et al.,, 1997a). ZOp@wva Pe Ta dEAOUEVA QUTA N OVEKTIKOTNTO OTIG
XOUNAEG BEPPOKPATIEC OTO PUTPWHA Kal T TIPWTA CGTAdIO AVATITLUENG TIIBAVOV va
EAEyXOVTal aTIO SIOPOPETIKOUE YEVETIKOUG WNXOVIOUOUG. H €vOOTIOAUTIAOEISIO OTOUC
I0TOUC TOU HPECOKOTUAIOU QUTOPIWV KOAAWTIOKIOU @AVNKE va €TNPEEALETAl ATIO TNV
KOTOTIOVNON TNG XOUNANRG Beppokpaciag Kal eVOEXOUEVWC VO OXETI(ETAl PE TNV
OVEKTIKOTNTA. 'ETOl Ttapatnprénkav dlo@opeg PETad d00 TIANBUCPWY W TIPOCG TOV
Babud €vOOTIOAUTIAOEISIOG YEYOVOCG TIOU UTIOVOED OTI TO XOPAKINPIOTIKO OuTto Ba

pTtopolaoE va aglottoinBei wq kpitiplo emmiAoyng (Elwilhelm et al, 1995).
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A&loAOynon 34 KaBopwv CEIPWY KOAAUTIOKIOU YIO OVEKTIKOTNTA OTIC XOMNAEG
Beppokpaaieg €xel avapepOei amtd toug Mock and Me Neil (1979). H a&loAdynaon Tou
€yIVE O OULVONKEC aypol HE TIPWIPN OTIOPA TIEPIEAOPBE WC KPITAPIO: QUTPWTIKN
ouvaun Tou PETPNONKE 30 NUEPEC MUETA T OTIopd, Ttapaywyrn &nprg Bloupdlag 42
NUEPEC META TN OTIOPd, Kou OEKIN €PPAVIONG-EYKOTAOTOONG TOU @UTOV. ETiong
EKTIUNONKE Kol N TEAIKN amtédoon.

Z0PQWVa PE Ta OEBOUEVA, N QUTIPWTIKA dUvoun oTo0 PECO Opo nTav 27.5-
82.9% pe GUVTEAEDTH] KANPOVOUIKNG IKavotntog (h2 = 0.85+0.06), evw Ttapatnpronke
KOl N OVOPEVOUEVN OAANAETIIOPACN YEVOTUTIWV HE TO TIEPIBAAAOV. H KAnpovounon
NG AVEKTIKOTNTOC OTIC XAPNAEG BEPUOKPATIEC LTIOKEITOI OE PNTPIKEC ETUOPATEIC TIOU
oxetidovtal Kupiwg pe ™ PAACTIK d0VAPN Kal TNV TIPWTN PBAACTIK OVATITUEN
(Maryan and Jones, 1983) Ttou @aivetal va eTTRERAIOVETAL KAl OTIO TIC TIPONYOUHEVEG
evoeigelg twv Hodges et al (1995).

EKTO¢ amd TNV eKTiunon ¢ QUIPWTIKAG dUVAUNG Kal NG TIPWTING BAACTIKNC
aVATITLENG Ot EAEYXOMEVEC OULVONKEC N QVTIOTOIXEC OypoU €XOUV TIPOTOOEl Kal
S1d@opa GANO KPITAPIO EUUECNC ETIIAOYNC TIOL OTNPI(OVTal OTN QUOCIOAOYIO TOU QUTOU.
‘ETO1 N @WTOCULVOETIKN IKOVOTNTA OTO KOAOUTIOKI TTAP'OAO TIOL €ival XAPOKTINPIOTIKO
ME YEVETIKN TIOPOAAAKTIKOTNTO KOl TIMEC h2 TIOU  SIKOIOAOYOUV TIPO0OdO  KATOTIIV
ETUAOYNG Oev PBPEONKE va OXETICETOl PE TNV TEAIKI] ATIOd0CN O KOVOVIKEC OUVONKEC.
AVTIBETWC TO XOAPOKINPIOTIKO TNG QWTOCULVOETIKAG IKAVOTNTOC €XEl onpogia  oe
OUVONKEC KOTATIOVNONG OTIOL WTIoPEl va Bewpndei €vdelEn vWnAwv Kal oTabepwv
artodocewv (Tollenaar et al, 1994). EmMopévwg auTO Onuaivel 0Tl n EKTiPNon g
QPWTOCULVOETIKAG IKAVOTNTAG €iTe APECO  €ite €PPEC, TIEPA OTIO TIC TIPOKTIKEG
OUOKOAIEG, Ba PTIOPOUOE va €ival Eva EUPECO KPITPIO €TTIAOYNG. Me auti v €vvola
METPNOEIC TOU POOPICPOL TNG XAWPOPUAANG in Vvivo €xOouv TIPOTABEl W KPITHpPIOo
ETUIAOYNC YEVOTUTIWV QVOEKTIKWVY OTIG KataTtovroelg (Behl et al, 1993).

O @BopIoCPOC NG XAWPOPUAANG PBPEBNKE OTI gival XPAOINO KPITHPIO EUPEDNC
ETUAOYNG VIO QVEKTIKOTNTA OTIC XOUNAEC OEPUOKPATIEC € dIAPOPA KOAAANEPYOUUEVO
@UTA PETA&L TwWV OTIOIWV TO KOAAPTIOKI Kol To pudl (Berlin et al, 1997 kal v autw
avagopec). Emiong ta avtioéeidwtika éviuua o6mtwe CAT, MDHAR kai ASPX kafw¢
KOl N OUYKEVTPWAN LAATAVOPAKWY EXOLV TIPOTOBEI W EVOEXOUEVA KPITHPIA EUPETNC
eruAoyn¢ (Hodges et al, 1997.h).

ZUVOLOCHEV AVEKTIKOTNTA O€ XOUNAEG BEPUOKPATIEC OTO PUTPWHA Kal TIPWTN

QVATITUEN KOl VPNAEC OTO QVATIOPOYWYIKO oTddlo Ba Atav 1diaitepa emibupnt. Ol
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Aziza et al (1997) avégpepav OT ota aparmo@acovAa (Vigna unigulati) o1 dvo
MNXOVIOUOi OVEKTIKOTNTOG QAVNKE VO EAEYXOVTOL OTIO SIOPOPETIKA Yyovidla Xwpig autd
VO OTIOKAEiEl dnuiovpyia yeVETIKOU UAIKOU pE 1O OU0 ETIIBLUNTA XOPAKTNPICTIKA.
FevIK& o1 dlOPOPEG OTIC (PUOIOAOYIKEG AEITOUPYIEC TOU KOAOUTIOKIOU Eival opvnTIKA
OUOXETIOPEVEG ME TNV QAVEKTIKOTNTA OTIC XOWNAEC OepuoKpacieg Kal  xpPEelaleTal
TIEPAITEPW EPELVA TOU PBIOXNMIKOD PNXOVIOUOU TIou Ba eTITPEYPOULV TNV KATtavOnaon
TOULC KOl eVOEXOUEVN a&loTtoinon toug otn PBeAtiwon (Lupotto et al. 1997).

MPoodIlopIoPOC TNEG TIEPIEKTIKOTNTOC TNG XAWPOQUAANG oTa  @UAAO  Ba
MTIOPOUCE va €ival €va GANO EUPECO KPITHPIO €TIIAOYNG. Aegdopéva twv Berlin et al
(1997) €dei&av o yevotutiol pudlol evaioBnTol OTIC XAUNAEC BeppoKpaaieg eixav
MEIWHEVN XAWPOPUAAN. Me Bdon autd ta dedouEva @AIVETal OTI N EUPEDN EKTIUNON
NG XAWPOQPUAANG o€ TINEC SPAD UTIOPED va ATIOTEAECEL £va XPHOIUO KPITHPIO OTNnV
TIPOOTIABEID  AVOYVWPIONG OVEKTIKWY  YEVOTUTIWVY, Kal agidel va  dlgpeuvnBei
TIEPAITEPW.

Alo@opEég  METOED  KABOPWV  CEIPWV  KAAOUTIOKIOU  YIO  TIEPIEKTIKOTNTA
XAWPOPUAANG €xouv avagepBei (Fleming and Palmer, 1975). H TeplekuKOTNTO
XAWPOPUAANG TWV KOBOPWV CEIPWV Oev PBPEONKE CUOXETIOUEVN HE TNV TEAKA
OTI0000N €V TO AVTIOETO TTapaTNPONnKe ota LVPRPIdIa TTou eixe vYnAn cuoxétion (r =
0.93*%). 'EMUECOC TIPOOBIOPICPOC TN TIEPIEKTIKOTNTAC TNC XAWPOQPUAANG HE TO
XAWPOPUANOPETPO SPAD 1ng Minolta €xel TtpoTaBEei w¢ Xproiun €VKOAN PEBOSOC oL
ETUTPETIEL TNV AUECH €KTiPNon o€ ouvenkeg aypol (Dewer et al, 1991). To
XAWPOPUANOUETPpO SPAD - 502 tn¢ Minolta Camera Co., Ltd, Japan, petpdel v
TIEPIEKTIKOTNTA NG XAWPOPUAANG TOL PUAAOUL, N OTIoia OXETI(ETAl PE TNV EVIOCHN TOU
TIPACIVOU XPWHOTOC TOU PUAAOU SIOXETEVOVTOCG TO PWC SIOPECOL TOU PUAAOU OE dUO
OlO@OPETIKA PNAKN KOpatog (650 kat 940 nm). '‘EKTOTE €xel XpnolJotoinBei ot
TIpOYyPAUPATa TIPOadlopIopol TwWV avaykwv apdeuang Kal Airtavong (Blackmer et al,
1994. Blackmer and Scheper, 1995). ETUTAé0V 0 €UPECOC AUTOC TIPOCAIOPICHOC OF
povadeg SPAD avagépBnke 0Tl cLOXETICETAl TIOAD KOAG (r2 = 0.98) pe TNV IKAVOTNTO
TWV QUAAWV TOU KOAQMTIOKIOU VO TIPOCPO@OUV TNV QWTOCUVOETIKY  €veEPYO
oktivoBoAia (Earl and Tollenaar, 1997). Ta tponyoUueva ded0UEVA € GUVOLAGHO HE
T0 Yyeyovog OTl 0 TIPOCOIOPIOUOG O TIUEC SPAD CUUTIEPIPEPONKE WC TIOCOTIKO
KANPOVOUIKO XOPOKTINPIOTIKO ~ 0€ TIANBLOPO KaAauTiokioO (FovAag K.a., 1997)

ouvnyopolv 0Tl Ba PTIopoVCcE va XPNOoIPMoTIoINBEl w¢ &va akOun EUPECO KPITAPIO
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ETUAOYNC YEVOTUTIWV KOAOUTIOKIOU ME QVEKTIKOTNTA OTIC XOUNAEC N / Kal LPNAEQ
Beppokpaacieq.

2NV TIPOCTIABEIO yia €UKOAN KOl ATIOTEAECHOTIKY a&loAOynon tnNg PAACTIKAG
IKOVOTNTAC YEVOTUTIWV OE CUVONKEC KATATIOVNONG XOUNAWV BEPUOKPACIWV £XOULV
TIPOTAOE Kal TIOANOI EpyaoTNPIOKOI EAgyXOl OTIWC T0 Pionner cold test kai 10 soak test
(Martin et al., 1988). O1 Ttapdyovteg Touv emnpEEAlovv 1 PAACTNON TOU OTIOPOU OF
KpLO €dA@n €ival 0 yevOTUTIOC, N TIPOEAELGN TOU OTIOPOL N TO TIEPIBAAAOV
TIOPAYWYNG Kal N apxIKf vypacia Tou. Me Toug dIAQOPOLE EPYATTNPIOKOUE EAEYXOUG
divetal n duvatoTNTa va Oa&IOAOYNOOLME YPryopa Kal €UKOAA MEYAAO aplBuo
YVEVOTUTIWV. 'Eva PETPO TNC OEIOTIIOTIOG EVOC EPYATTNPIOKOU EAEYXOUL Ba PUTTOPOVOE va
gival N oUOXETIOO TIOC TIAPOUCIALEl PE Ta dedoPEVA AEIoAOYNGNC OTOV aypo.

To Pionner cold test avamtuxBnke tnv Tepiodo 1935-38 pe oOKOTO TNV
OTIOTEAECHATIKA ETIIAOYN YEVOTUTIWV HE KOAN PBAAOCTIKY IKOVOTNTA O KPUO Kal LYPO
£€00@OC Kal €XEl XpnolJoTtoindsi pe eTutuxia Ta TEAELTaia 50 XpoOvIa ag PEYAAO OpIBUO
YEVOTUTIWV KOl TIEPIBOAAOVIWVY. ZUU@wVa PE Toug Martin et at. (1988) 0 ouvieAEOTNG
ouoXETiong tou Pionner cold test pe dedopéva aypou rtav vPnAog (r = 0,74) yeyovog
TIOU O€iXvel TNV XPNOIMOTNTa TOU Cav €va eUXPNOTO PECO Yia ETUAOYN TWV
ETOLUNTWV YEVOTOTIWV.

ANEC HEBOBOAOYIEC OTTWC ETUIAOYN OTNV ATIAOEION YEVEX £XOUV XPNOIUOTIOINOE(
OtV  TIPOCTIABEI0 NG  ONMIOLPYIOC VYEVETIKOU ULAIKOU MPE  QVEKTIKOTNTA OTNV
KOTOTIOVNON XOPNAWVY BEpPOKPaCIwV. ETIIAOY OTO OTAdI0 TOU YUPEOKOKKOUL KOl TNG
OVATITUENG TOU YUPECOWANVO EXEl AVAEEPBEl WC IKAVOTIOINTIKA OTIOTEAECHOTIKN
(Lyakh and Soroka, 1993) evw ol véeg PEBOdOI POPIOKAC aVAALONG OVOUEVETOL VO
Bonbricouv OtV KAtaAvONon TOU  PBIOXNUIKOL  PNXOVIOUOD TIOU  EAEYXOUV  TIG
(PUGCIOAOYIKEC AEITOLPYIEC OTIC CLVONKEC BEPUIKNG KATATIOVNONG Kal va LTTOdEIEouV

VEQ OTIOTEAECUATIKA KPITHPIO ETUAOYNAC TWV ETIIBLUNTWVY yevoTUTIWV (Lupotto et al.
1997).

MOPIOKI] YEVETIKI] avAALON.

ZOYXPOVEC TEXVIKEC OTIWC N ATIOTUTIWAN TWV YEVOTOTIWV UE Xprjon twv RFLPs
(Restricted fragment length polymorphisms), AFLPs (amplified fragment length

polymorphisms), kal Twv 160ev{0PwV £X0UV CUXVA XPNOILOTIOMOE Yo T PEAETN TNG
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YEVETIKNG OXEoNG METAEL Kal evtog dla@opwv €dwv (Moeller et Scaai, 1993). Mo
TIPOOPOTA, TEXVIKEC TIOU oTnpidovial otnv aAvcIdwTr avtidpaon TNG TIOAUPEPACNC
(PCR), omw¢ ta RAPDs (Random Amplified Polymorphic DNAs), amodeixtnkav
OTIOTEAECMOTIKEG OTNV  OVIXVELON YEVETIKAC TapoAAakTikotntag. (Welsh and
McClelland, 1990; Williams et al., 1990).

O1 deikte¢ RAPDs avarmapiotouv TIpoiévia TTOAMoPo0 artd v OAUoIdwTn
avtidpaon ¢ TtoAuvpepaong (PCR) pe TNV Xprion TuXaiwv EKKIVNTWV Kol YEVOUIKOU
DNA (Wiliams et al.,, 1990). H onuovtKOtEPn TNy TIOPOAAOKTIKOTNTAC YIO TO
RAPDs 1t1I80voTaTa TIPOEPXETAL OTIO TIC OVTIKOTACOTACEIG (ELYWV BACEwV (El0aywYEC
N dlaypa@EC) TIOU TPOTIOTIOIEL N BECN TOU EKKIVNTA ] OTIO €100YWYI OTNV YEVWUIKN
0KoAouBia TTou dlaxwpPIfouV Ol BECEIC TWV EKKIVNTWVY OE OTIOCTACH TIOU OEV ETUTPETIEL
TNV TTapaywyr] Ttpoioviwyv TtoN/opov (Williams et al., 1990).

To evdlO@EPOV TWV gpeLvNTWVY yia Ta RAPDs o@eiAetal otnv IKavOTNTtd ToUug
VO aVIXVELOLV TIEPIOXEC Tou DNA 10UV €€eAicoovtal IO ypriyopa amd ta 100éviuua
(Brauner et al., 1992; Baruffi et al., 1995) kaBw¢ Ttiong Kal yio TV ypriyopn cuAioyn
TIOAAV TIANPOPOPIWV HPE EAGXIOTO KOOTOG. AAO TIAEOVEKTNPOTA Twv RAPDs eival,
0Tl 0EV XPNOIUOTIOIOVV POBIEVEPYEID KOl N HIKPR TtooOTNTa yevouikol DNA Tou
artaiteitar (Williams et al., 1990).

Ta RAPDs ¢xouv Oextei KpITIKr) €TEdN Oev €€nyolvV TNV TIPOEAELCT TOU
TIOAUUOP@IOUOL Kol To TIPOTUTIA TIou  divouv dgv  eival Tavta  a&loTioTa  Kal
emavoAqyiua (Jones et al., 1997; Perez et al., 1998). Oi Fahima et al (1999),
OVO@EPOLV OTI OE TIOAAA €idn @UTWV TIOL €xouv xpnolpoTtoindsi ta RAPDs ol {wveq
TIou TtapdyovTal 8ev €ival TIAVTOTE ATIOOEKTEC KOl XPHOIUEC WC YEVETIKOI deikteg. To
TIPOBANUO OUTO O@EIAETON €V PEPEL OTNV OXETIKA XAPNAN SIOKPITIKN IKAOVOTNTA TWV
TINKTWV TIOU XPENOIPOTIOIOUVTIOlI 0TV OvOALUCh Twv Tipoidviwv RAPDs (Penner,
1996). O1 He et al (1992) mapatpnoav LYNAGTEPO TIOCOOTO XPNOIUWV Kal
ETTOVOAAYIPWY TIPOIOVTWY TIOAVHOP@ICUOU OTo oltdpl otav ta deiypota tng PCR
UTIOKEITOV O€ OTTOSIOTAYMEVEC TINKTEC NAEKTPOPOPNONG O CUYKPION MHE TIC TINKTEQ
ayapogng.

Map’ OAn TNV TIPONYOUMEVN KPITIKI, TIOAANOI €pELVNTEC XPNOIPOTIoINCOV Ta
RAPDs pe emutuxio otnv OUYKEVIPWOT TIANPOPOPIWV TIOU NTAV CULUPBATEG HE TIC
OANeG TeXVIKEC (Lerceteau et al.,, 1997: Clerc et al, 1998). Oi J. Pejic et ai
ouykpivovtog ta aroteAéopota antd RFLPs, RAPDs, SSRs & AFLPs g kaBapég

O€IPEC KOAQUTIOKIOU BpAKav OTI TO PEYAAUTEPO TIOAUPOPQIOUO Ttapouaialav Ta SSRs
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EVW TO UIKPOTEPO Ta AFLPs. To KupIOTEPO PEIOVEKTNUA TwV RAPDS cUu@wva PE TOUC
TIOPATIAVW €PELVNTEG NTOV N EAAEIPN  ETTOVOANYNUOTNTAC AOYwW Wn  ETUTUXOUC
oU0leVENG 01O OTAdIO tqu ULPBPIBICPOD TOUL YEVWHOATOC OO TOV EKKIVNTH. Me v
TIOPATIAVW ava@opd cLU@PwWVOULV Kal ol Neale and Harry 1994,

SNUAVTIKEG TIPOCTIABEIEC €yIvav yia TNV a&lOAOYNaCN TNG ATIOTEAECHOTIKOTNTAC
TWV JIOQOPWV POPIAKWY TEXVIKWV KOl TWV TIANPOEQOPIWV TIOL PTIOPOUV Vo dWO0LV
OUOXETICOVTOC TO OTIOTEAECHUATO TIPOGAIOPICHOU TNG YEVETIKIG CUYYEVEIOG TIOU €dWOE
KaBeva amo avtd. (Messmer et al. 1991; Ragot and Hoisington 1993; Hahn et al.
1995). Xpelaletal OpwC PeyAAn TIPOCOXN OTNV CUYKPION TwWV JIOQPOPETIKWV HOPIOKWY
TEXVIKWV AOYW TNE SIAQOPETIKNEG QUONG TWV TIOPEXOUEVWV TIANpo@oplwy (Lanza et
al., 1997).

Ta RAPDs ouykpivopeva HE TO 100€VILPO €XOUV TO TIAEOVEKTNMO NG
dnuiovpyiag oxedov aTEPIOPICTOV APIBUOL OEIKTWV TIOU Eival aveEApTnTol ATIO TO
TEPIBAAOV 1) Ta OTAdIa AVATITUENCG TOL PUTOVU. H avaiuvon pe ta RAPDs yevikd
EM@aVIlEl TTOPOUOIO N KAl PEYOAUTEPO ETUTIEDO TIOAUMOPPICUOD ATIO TOUC GAAOULC
deikteq OTw¢ 1a 100évlupa (Liu and Furnier, 1993; Kremer et al., 1994). Auto ptopei
va €€nynBei aTto TNV TIO TUXAIO KAl ATIOTEAECUATIKN OElYUATOANYIO TOU YEVWUATOC €
avtibeon pe ta 100év{upa Ta OToia Tteplopidovial O€ yovidla TIOU KWAIKOTIOI0UV
Tipwteiveg 'ETol 1o RAPDs pmopei va eival o xprioiya amd 1a 100éviupa otnv
avixveuon d10QOPwWV EVIOC TIANBLUCHOUL Kal PEYOAUTEPNG O&iaC O€ TAEIVOUIKEC MEAETEC
TwV oxéoewv twv €dwv (Demeke et al, 1992), cuyyevikwv €dwv (Kump and
Jarornik, 1996; Kremer et al., 1994) kal yia cUykplon PETAEL yevoTuTiwy. Eival akoun
TIOAD XPrOIPA OTNV OVIXVELGN XPWHOCWHIKWY PMETAAAAEEWY OTIWG AVOCTPOPUV Kal
METOTOTIICEWVY KOl YEVIKA PETOANGEEWV OE KAWVOUG in Vitro KaAMEPYEIWY. (Brown et
al.,, 1993; Yang and Schmidt, 1994; Rani et al., 1995).

Ta RAPDs éxouv XpnOILOTIOINBEl PEXPL ONPEPA ME ETUTUXIO OTO KOAQUTIOKI
yla TOV TIPOOdIOPIoCUO NG YEVETIKAG OTOoTOoNG METAED KABAPwWV OEIpwv, TNV
TIPOPAEWn tNC amodoong vPpiwv (Lanza et al, 1997), KaBwWG EeTiong Kal TOV
OlOXWPIOUO  KABOPWV CEIPWV  KOAOUTIOKIOU OE QVEKTIKEC 1 €vaiodnteg o€
KOTaTtovnaon A0yw uPnAng aAatotntog (Zacchini et al., 1997).

AKOPN €Xouv XpnoluoTioiNBel TIapa TIOAD O OPKETA QUTIKA €idn yia tnv
KOTOOKELN YEVETIKWV Xaptwv (Devos and Gale, 1992; Marsan et al., 1993), 10
onuavan dla@opwv yovidiwv (Martin et al., 1991; Michelmore et al., 1991; Oh et al,,

1994; Lorenz, 1994), v Xaptoypd@ncon B£0ewv TTOCOTIKWVY XOPOKTNPIoTIKWY (Pe et
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ai., 1993), Tnv a&loAdynon kal dlatripnon Twv @QUTOYEVETIKWY TIopwv (Waugh and
Powel, 1992) kal TNV PEAETN QUAANOYEVETIKWV OXEoewv (He et ai.,, 1992; Assigbetse et
ai., 1994; Van - Buren et ai., 1994).

O1 E. Garcia et al (1998) xpnoluoroiwviag 1o RAPDs oe KaBopEg OEIPEC
KOPTIoLIoL TIPOCBIOPICAV TNV YEVETIKN oLyyeveld PETA&L Ttoug. Ol idlol epeuvnTEQ
avagépouv o0l ta RAPDs  @aivetal va eival TIOAD Xprioiya otnv TIpORAeYn g
OTI0800N¢ Kal TNE ETEPWONG TWV LPPISIWV TWV TIOPATIAVW KOBAPWVY CEIPWV.

Z0p@wva pe aAoug epeuvnteg (Arnholdt — Schmitt, 1995; Arnoholdt - Schmitt
et al.,, 1998, 1999) yia v avdivcon pe 10 RAPDs Ba TpETiEl va XpnoihoTtolouvTal
OUYKPICIPJO TUNPOTO 1I0TWV TOL 810V aTadiov AVATITUENG SIOTI Ta SIOPOPETIKA Opyava,
Ol 10TOi KOl N NAKIO TwV @UTWV PTIOPED va dei§ouv TIOPAAAOKTIKATNTO TIOL Vd
OXETICETAIl PE PULOIOAOYIKA XOPAKTNPIOTIKA TOL QUTOL Kal VA ETINPEACOUY PE AUTOV TOV

TPOTIO TA TIPOIOVTA TIOAVHUOP@PICHOV.

O1 Hodges et al (1997a) ava@épouv OTl N BEATIWTIKA TIPOCTIABEIN yIO
OnuIovpyia YEVETIKOU UAIKOU HE QVEKTIKOTNTA OTIC XOUNAEC BEPUOKPOCTIEC €ylve ME
KPITNPIO E€ITE OTIOKAEIOTIKA TNV 0&IOAOYNON O€ OULVONKEG EPyaoTnpiov E&ite TIg
OVTIOTOIXEG OTO XWPAPI OAAG OTIavViwg £€ylve oLVOLACUOC TwWV dVO PEBOdWV TIOU
@OIVETAI OTI OV £XOULV KOAI CLOXETION METAED TOUC.

A&loAoynon 10G yevoTOTIWV KOAOWTIOKIOU YIO OVEKTIKOTNTO O€ KOTOTIOVAOEIG
XOUNAWV / vPNAWY BEPUOKPATIMV aVa@EPETAl aTIO TOuG MovAa K.0., (1997). MNa v
agloAoynon xpnolgoroin®nkav  Sl, HS kot TC olkoyévele( Kal TIEPIEAAUBAVE
0&l0AOYNonN o€ CLVONKEC aypol O€ ULTIEPTIPWIKN KAl KAVOVIKI OTIOpPA KOBWC Kal o€
ouVvOnkeg epyaotnpiov. Kpitipia a&loAdynong ATav n @UIPWTIKY dUVAUN GTOV aypo, N
TEAIKI] amodoon, N QUIPWTIKA dUvoun Kal N PAACTIKI OVATITUEN OCE EAEYXOMEVEC
OULVONKEC EVW TIPAYUOATOTIOINONKE KAl JOPIOKA avaAuon pe Ocikte¢ RAPDS.

Z0PJ@WVO PE TOUC TIOPATIAVW EPELVNTEC Kal e PBdaon tnv agloAdynon o€
EAEYXOMEVEC OLVONKEC EpyacTnpiov, ATIO TIC TIMEC QAIVOTUTIIKNC TIAPOAAAKTIKOTNTOG
(CV) 10 xAwpO BApog @UTOL PAVNKE Va JI0EOPOTIOIEI TOUCG YEVOTUTIOUG OTN XAMWNAN
(umto-apiotn, suboptimal) Begpuokpacia avamtuéng OTwC Kal T0 VYO @UTOL
(CV=47.4 kan 32.1% QVvTIOTOIX0UG), EVW OEV TIAPOTNPNONKE TIAPAAAOKTIKATNTA YIO TNV
TIEPIEKTIKOTNTA TWV QUAAWV 0 XAWPOQPUAAN (SPAD). O1 yevetikég Ttapauetpol (h2 kal
GCV) ¢€dei€av ATl LTIAPXEl YEVETIKN TIAPOAAOKTIKATNTO YIO TNV QAVEKTIKOTNTA OTIG

XOUNAEC BepuoKpaaoiec TTov Ba PTTOPOVCE va XPNOIUOTIOINGE yia ATIOTEAECUATIKA
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ETUAOYN, EVW KOl YIO TNV HOPIAKK) AVAAUGCT TO OTIOTEAECHOTA ATOV EVOAPPULVTIKA. Mg
Bdon ta dedopéva agloAdynong aypou, Kal Kupiwg TNV CUYKPITIKA (LTIEPTIPWIUN -
KOVOVIKN) oTtopd, orto TI¢ 100 oikoyeveleg eTUAEXONCav 20 yia TNV AVEKTIKOTNTA OTIQ
XOUNAEC BeppoKpaaieg, evw 10 OIKOYEVEIEC XOpaKINPioBnkav w¢ evaiodnteg (MovAag
K.a., 1997). Ta dedopéva ATav I TIPWTN €VOEIEN OTL N alIOAOYNON OE EAEYXOUEVECQ
OLVONKeG TIPETIEL VA cLUVOLALETAl PE dEdOPEVA aypOoU TIPOKEIMEVOL va gival agloToTn
Kol oup@wvel pe ta dedopéva twv Hodges et al (1997a ) kal 6ca avag@Epovtal amnod
TOUC iBI0VC OTNV AVOOKOTINGT] TOUC.

Ta mopamdvw Oedopéva NTaV €VOOPPUVTIKA KOl TOVi(OuUV TNV  ETIITOKTIKA
OVAYKN TIEPAITEPW MEAETNG YIO TNV OVATITUEN OTIOTEAECHATIKOTEPNG MeBodOAOYiIaC.
JKOTIOC NG TIapoLoaC EPYOCiag NTOv N HEAETN PBEATIWTIKNAC MEBOdOAOYIOG TIoU
OUVOULACEl POPIOKK YEVETIKI] QVAAUGHN HE QAIVOTUTIIKA XOPOKTNPIOTIKA GE EAEYXOMEVEC
OUVONKEC OVATITUENG TIPOKEIUEVOU VA ETIIAEYEI YEVETIKO UAIKO KOAOUTIOKIOD M€

OVEKTIKOTNTO GTNV KATATIOVNON XOUNAWY BEPUOKPACIWOV.
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YAIKA KAl MEGOAOI

FEVETIKO LAIKO.

O apxIkog TANBuopog (CO) Tpoépxetal amod 1o lvotitovto Zitnpwyv (GR-OP-
332). 100 @utda (SO yevotuTiol) ATIO TOV TIAPOTIAVW TIANBLUCOPO agloAoynOnkav aTo
Toug¢ loVAa K.0., (1997) ylo OVEKTIKOTNTA OE KOTOTIOVNAOEIC XAPNAWY / uvPnAwv
Bepuokpaaciwv. MNa v afloAoynon xpnoigoroirdnkav ot SI, HS kalt TC OIKOyEVEIEC,
0€ OLVONKEC aypoL O€ LTIEPTIPWIUN KOl KOVOVIKA) OTIOPA KOBWC Kal O CUVONKEQ
gpyaotnpiov. Kpitpia agloAdynong Atav n @UIPWTIKA SUVAUN OToV aypo, N TEAIKN
aT6d00n, N QLIPWTIKA d0vaun Kol N BAACTIKA OVATITUEN O EAEYXOMEVEC TLUVONKEC
EVQW TIPAYUATOTIOMONKE Kol poplakry avdAvon pe deikte¢ RAPDs. Amd toug 100
YEVOTUTIOUC ETUIAEXONCAV 20 yiO TNV OVEKTIKOTNTA OTIC XAPNAEG Bepuokpaaieg, evw 10
XOPAKTINPIiodnNkav w¢ gvaiodntol pe Baon tnv cuvduacouévn agloAdynon aypol Kal
epyaotnpiov. 20 OVEKTIKOI YEVOTUTIOI XpPnolhoTondnkav yia tv olLveeon Tou
TTANBuopoL C1l. Madi pe 1i¢ HS olkoygveleg agloAoyrBnkKav yio TNV OVEKTIKOTNTA OTIG
XOUNAEG OeppoKpaaieg Kal 34 KABOPEC CEIPEC TIOL XAPOKINPEICONKAV WC OVEKTIKEC,
0ULOETEPEC N evaiaBNTeC (MToVAOG K.a. 1997).

Ol TIOPATIAVW ETUAEYHUEVOL YEVOTUTIOI OTIOTEAECOV TO YEVETIKO UAIKO TNG
Ttapovoog epyaciag. Xpnoigortomlnkav 30 S1 oikoyéveleg. O1 20 amo auteg ixav
XOPOKINPIOOE ¢ QVEKTIKEG OTIC XOUNAEC BepPUOKPOTieC evw ol LTIOAoITEG 10 w(
€V0ICONTEC. XpnoluoToNONKaV aKOUN W¢ MAPTUPEC OVO KOBOAPEC OEIPEC €K TWV
oToiwv n pia (I - 236) eixe xapaktnploBei w¢ avektik Kol n GAAn (L - 2) w¢
€VaiodNT, 0 apPXIKOC TIANBLouOg CO Kal 0 avtiotolxog TANBuoudg Cl Tov eixe
ouvteBei amo TOV aVAOULVOLOOUO TWV OVEKTIKWV YEVOTUTIWV. TO TIPONyoUUEVO
YEVETIKO ULAIKO LTIOPBANONKE 0 O&IOAOYNCT O€ EAEYXOPEVEC GUVONKEG AVATITLENC Kal

O€ JOPIOKN YEVETIKA avaAuarn.
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A. A=ZIONOIMHZH ZE EAEMXOMENEZX Y YNOHKEZ ANAMNTY=HZX

1. 'EAgyxoq NG BAAOCTIKAG IKAVOTNTOC.

O1 yevotutiol aéloAoyndnkav yio Tnv PAACTIKI] TOUG IKAVOTNTA o€ BAAAUO
avamtuéng (growth chamber). Aciypa 20 omtopwv avd yeEVOTUTIO O€ 2 ETTAVOAAWEIC
(10 omopol ava etavaAnyn) LTIOPARBNKE ag EAeyX0 BAQCTIKNAG IKAVOTNTOG GUPPLVA
pe 1o Pionner cold test (Martin et al., 1988). O oTtopol TOTIOBETOBNKAV pE TO0 EPPRPLO
TIPOG TA KATW O€ AETITO OTPWHA €3A@OULC TO OTIOI0 €ixe KATAVEUNOEI opoldpop@a
mavw o€ Ppeypévo xapti BAaoTthosw (germination paper) kail kpotnBei otoug 1Q°C
yla 24 wpeg. To xwHa o€ KABe KOUTI €ixe YPeKOOTEI OPOIOPOPPA e TNV idl0 TTOCOTNTA
vepol. O1 omopol diatnpndnkav otoug 10°C yia 7 NUEPEC Kal OTN CUVEXEID N
Bepuokpaacia avéPnke otoug 27°C Pe OXETIKA vypaacia 85% OTIOL Kol TIAPEUEIVAV IO
3 nuépeg. MetpriBnkav o1 oTtopol TIou PAAcTnoav yia Kabe yevotumo (S1, kabapn

oelpd, CO kai C1).

2. BAOOTIKA] OQVATITUEN O€ EAEYXOMEVECG CUVONKEC.

O1 yevotuttol a&lohoynénkav o BAAOUO EAEYXOMEVWV CUVONKWVY AVATITUENG
(growth room) pe @wtoTEPIod0 16 WPEC NUEPA KOl 8 WPEC VOXTO Kal &viacon
QeWTIoPoy o€ VYog 1 pétpou 10 Kivx. H meipapotikn didtaén TepleAauBave pia (1)
YAAoTpO avd yeEVOTUTIO (TTEVTE QUTA) YIa KABE pia ato TIC TPEIC TIEPIOAOLE AVATITUENC.
H didpkela ¢ BAACTIKAC TIEPIOSOL Yo KABE TtEPiodo avATITLENG NTav:

Mepiodog 1. 4S nuépeg o Bepuokpaaia 18°C.

Mepiodog Il : 57 nuépeg (49 otoug 18°C kal 8 atoug 10°C).

Mepiodog Il : 87 nuépeg (49 otoug 18°C, 8 atoug 10°C kai 30 otoug 25°C).

H Mepiodog | avTITpOOwWTIEVEl TIC 1OAVIKEC OCUVONKEC PUTPWHPOTOC KOl TIPWTNG
BAAOTIKAG QVATITUENG TNG KOAAIEpyElnG, N TMepiodog Il To TIEPIBAANOV KaATATIOVNONG
AOYW XapnAwv Beppokpaaciwv Kal n Mepiodog Il To TEPIBAANOV KATATIOVNONG AOYW
N¢ amoToung PETABOANC TnG Bepuokpaaiog armo toug 10°C atoug 25°C.

Mo KABE TEPIodO AVATITUENC PETPRONKAV 01 AKOAOULBEC UETORANTEC:

1. Papn-Avdarmtuén (PA): og kAipaka 1-10 (10 n aplotn avarmtuén).
H ektiunon £yIve PE OTITIKN TIOPATAPNGCTN TWV QLUTWV (XAWPWTIKA QUAAQ,
ENPAVOEIG, YEVIKOTEPN EUPAVION).

2. O apiBudg @UTWY TIOL PLUTPWOCAV KOl ETIECNCOV PETA TNV KATATIOVNON TWV
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XounAwv Beppokpaciwv (Mepiodog ).

3. To 0Yog Tou TEAELTAIOL KOAEOD TOU PUANOL (YK®D) aTId TO ETTITIEDO TOU EXAPOUC
O€ EKATOOTA.

4. To XAwpo Bapog (XAB) Tou LTIEPYEIOL TUAUATOC TOU QUTOU OE YPAUUAPIO.

5. H TEPIEKTIKOTNTA OE XAWPOPUAAN TwV QUAAWV c€ povadeg SPAD. H pétpnon
EYIVE PE TO XAWPOPLANOPETPO SPAD -502 tng Minolta (Blackmer et ai, 1994
Blackmerand Scheper, 1995).

3. ZTATIOTIKN avAaAuaorn.

Ol PETPNOEIC YIO KABE XOPOKINPIOTIKO €ylvav ava (QUTO Kal LTTOAOYICTNKAV ol
MECOL OpOl ava YeVOTUTIO. H €VTIOC Twv KaBapwv oeipwv dlakvuavon Atav pia
EKTIUNON TOL TIEIPAPATIKOD O@AAyatog (pure error). To TIPOYPOUMUO  TIOU
XPNOIUOTIOINONKE yIo TNV OCTOTIOTIK avaAvon nAtav 10 SPSS yia windows. H
OTOTIOTIKA  eTe€epyaaia €yive pe Baon v avaivon dlokOpovong ‘one  way
classification’. Me Bdaon TIC AQVOPEVOUEVEC TIHEC EKTIUNONKE N HETAED Kal €VTIOC TwV
OIKOYEVEIWV OIOKUUOVOT YEYOVO( TIOU ETIETPEYPE TOV UTIOAOYIOUO TWV YEVETIKWV
mapaueTpwv (Becker, 1992).

H avdAuon TapOaAAOKTIKOTNTOG YIA TNV EKTIPNON TNG YEVETIKNAC JIOKOPOVONG

METAEL OIKOYEVEIWV £YIVE CUUPWVA PE TO OKOAOLOO TIPATUTIO:

Mnyn BE Méoa Terpaywva Avapevopeva Méoa
MaPAAAOKTIKOTNTOG Terpdywva
MeTagl OIKOYEVEIWV 29 Mi o2e+rag?
Ev1o¢ oikoyevelwv 83 2 02p

Me Bdon 1o TIPONYOUUEVO TIPOTUTIO £YIVE EKTIUNGN TNG YEVETIKNC SIOKOUAVONG
METOED TWV OIKOYEVEIWV Kal TN¢ avTioToIXNG QAIVOTUTIIKAC TIOL ETTETPEYE TNV EKTIUNON
¢ emavaAnyuotntag (R = ) KOl TOU VYEVETIKOU OUVTEAECTN

TtapaAAaktikotntog (GCV) (Hakizimana et al., 2000).
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B. MOPIAKH M'ENETIKH ANAAYZH

Ma I POPIOKN) avAALON XPNOIPOTIoONKAY 2 YeVOTUTION OTIO KABE OIKOYEVEIO
(30x2), kaBapr oeipd (2x2) kal TTANBLCOPO (2x2). ZuvoAKa E€yive e€aywyry DNA amo
68 yevotOTIOLG. Xpnaoiyotoirenkav 0.1gr @UuTIKOU 10ToU yio KABe yevotutto. O
QUTIKOC 10TOC PETA TOV TEMOXIOPO TOU HE TN XPron LypoL alwTou TOTIOBETONKE O€
MIKPO@UYOKEVTPIKO CWANVa padli pe didAvpa API (400 pl) kai Rnase A (4 pl) ko
TOTIOOETONKE 0TO LAATOAOLUTPO oToug 65°C yia 10 min. Mpootebnke diAdAvUa AP2
(130 pl) Kal TOTTOBEeTONKE OTOV TIAYO yIa 5 min. ZTn GUVEXEID PUYOKEVTIPNONKE yia 5
min otn PEYIoTN TaXVTNTA KAl TO LTIEPKEIUEVO TOTIOBETNONKE ot otAN QIA shredder
¢ etaipeia¢ QIAGEN. AkoAoUBNoE vEa (@UYOKEVIPNON yia 2 min oTn HEYIOTN
TaxVTNTA Kal T0 SIGAUVMO TIOU TIEPOOCE KATW OTO T OTNAN TOTIOBETNONKE OfE VEO
owAnva padi ye 0,5 oyko dloAvpatog AP3 kai | oyko alBavoAang (96-100%), To
SlGALpa aUTO TOTIOBETAONKE 0T OTAAN Dneasy mini spin Kol QUYOKEVTPIONKE yia |
min ota 6.000g. H Ttaparmdavw dlodikaoia emavoAn@onke 2 @opec. AkoAovBnoav 2
TIAVCEIG NG oTAANG pe washing buffer AW (500 pl) Kal @uyokevtpnaon yia 2 min otn
MEYIOTN TOXUTNTO. TN CUVEXEID N OTNAN PETAQEPONKE OE PIKPOPUYOKEVTIPIKO TWANVaA
Kal Tipootédnkav 100 pl_ dloAvpoto¢ AE 10 oToio €ixe Tpiv BeppavOei ato
LOATOAOLTPO OTouG 65°C. H OTAAN TOpPEPEIVE o€ BEpUOKpATia dwuatiou yia 5 min
KOl KATOTIV OKOAOUBNOoe @uyokeévipnaon yia 1| min ota 0.000g. To didAvpa ToU
Tépaoe KATw Omo T OoTNAn €ivol TILKVO  didAupa DNA. H  @uyokévipnon
ETIOVOANPONKE OKOUO pia @op& a@ol TIPONYOUUEVWC TIPOOTEONKAV GAAO 100 ul_
oloAvpoToC¢ AE otn otNAn. To dIGALVPA TIOU TIPOEKLYE €ival To apald didAupa DNA.
Ta d0o dloALpOTO avapeixBnkav Kal n ouykevipwon tou DNA oto véo dldAupa
METPNONKE 0 PWTOUETPO. To TeAIKO dldAuvua Tepleixe 15-20 pg kaBapol DNA ot
150-200 p[_ diaAvpatog Kal amodnkelTnke otoug -20°C. (H mapatdvw dlodikaaia
TIEPIYPAQETAl AETITOPEPWC OTo “Protocol for Isolation of DNA from Plant Tissue with

the Dneasy Plant Mini Kit" tng etaipeiag QIAGEN).

Ma v 1exvikn ¢ PCR xpnoigomoménkav 20 ekkivnteég tng osipag OPB g
etaipeiag Operon Technolgies, Inc. KaBe ekkivnig armoteAertal ano 10 Baocelg pe

TuXaia oAAnAouxia Kal PE POVODIKEC TIPOUTIOBECEIC VO PNV €XEl CUUTIANPWUOTIKA
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GKpa Kol T0 dBpoloua Twv PAcEwv TN youvavivng kKal tng kKutooivng (G+C) va
TIEPIEXETAI OE TTOOOOTO 60-70%.

O1 avudpdoelg PCR T1ouv  @udaxmkav egixav TEAIKO Oyko 30ul_ kol
Xpnolgoroinénkav 1a €€\¢ CUCTATIKA avd avTidpaon

-100 ng Ttepitov DNA

-2 pl_ dlaAvpatog dNTPs (Tpipoc@opika deogupiovoukAeotidla dATP, dGTP,
dCTP, dTTP) pe TEAIKA GLYKEVTIpwOoN 2.5 mM

-1 unitTaq Polymerase

-25 pmoles primer OPB

-2,4 Y dloAvpatog MgC! pe ouykévipwaon 25 mM

-4 Ji diaAvpatog PCR buffer 1Q x

-OTIOCTEIPWHEVO VEPO

To peiypa TOTIOOETNONKE OTn OULoKeurl PCR. H OUOKeLN ETUTPETIEL TOV
TIPOYPOUMOTIONO TOU OpPIBUOD TwV BePPIKWV KUKAWY, NG Beppokpaaciag Kol ng
OlAPKEIOG KABe OTadiOU OTOUC ETTOVOAOUPBAVOPEVOULG  KUOKAOULG, TNG  TEAIKAG
Bepuokpaaiag Tou deiyuatog K.0.K.

APXIKGA EQOPPOCTNKE 0 AKOAOLOOC BEPUIKOG KUKAOG !

1. ©éppavaon Tou peiypatog otoug 94.5°C yia 4 min oTe va dIEVKOALVOEI TO Avolyua
TwV oAUCidwv Tou DNA (otddio predenaturation).
2. EmavaAnyn yia 35 @opEG Tou 0KOAOUBOU BEPUIKOU KUKAOU |

A. ©¢éppavan tou peiypatog otoug 94°C yia 45 sec. O1 00 aAuaideg Tou DNA
avoiyouv Kal xwpidouv n pia amté v aAAn (otadio denaturation).

B. I'priyopn k&Bodo¢ Tng Bepuokpaaciag otouvg 38°C yia | min. Me autd Ttov
TPOTIO 0 €KKIVNTAG LPPISICEl TIC CUUTIANPWUOTIKEC BECEIC TOU yevwpatog (oTdadlo
annealing).

. Avodo¢ Tng Beppokpaaiag atoug 72°C Kal Ttopapovn ekei yia 1 min. Kotd
OldpKeEI OUTOU TOu oOtadiou n Tag Polymerase TIPOCOETEl TPIPOCPOPIKA
0€0&UPIBOVOUKAEOTIOIO OTO 3' AKPO TWV EKKIVNTWVY XPNOIPMOTIOIVTOE OOV EKUAYEIO TIC
avolyuéveg aAuaideg tov DNA (otddio extension).

3. Me m ouvumAfpwon Twv 35 BEPUIKWV KUKAWV AKOAOUBEI N TEAIKN ETIEKTACT TWV
oAugidwv otoug 72°C yia 7 min (otadio final extension).

Ta deiypota petd 10 TEAOC NG aviidpaong diatnpnénkav otoug 4°C wg
OTIyUr] TIOU NAEKTPOQOPNONKAV O€ TINKIR ayapolng ouykévipwong 1%. Ta
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OTIOTEAECUOTO QWTOYypaA@rOnkav pe Ynolakn kapepa SONY KATw attd LTEPIWDN
akTivoBoAia. Ta TIPOIOVTO EVIOXUONG TIOU EUQEAVIOTNKOV OTNV TINKTH  ayapoldng
OTIOTUTIWONKAV O€ TIIVOKEC OTIOU ONMUEIWONKAV n Ttapouacia (+). | n arouaoia () Twv
avtioTolxwv {wvwv (Cevyn BACEwWVY) yia KABE eKKIVNTA Kal YEVOTUTIO. YTTOAOYIOTNKOV
10 TI0000TO (%) NG Tapouciag TG KAaBe {wvng ot dU0 KATNyopieg YEVOTUTIWV

(ovekTIKoi Kal EvaiocONTOl) WOTE VO KOTACTEL EQIKTH N dlIA@OPOTIOINGT TOUC.
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ANMOTEAEZMATA

A. ®UCIOAOYIKA XOPOKTNPIOTIKA.

ATIO 10 8€d0PEVA OTO BAAAPO AVATITUENG EAEYXOMEVWV CUVONKWVY, N ETTIOPOCT)
NG KATOTIOVNONG XaunAwv Beppokpaciwv (@=10°C) €ixe Ta avauevopeva dLOHEVNA
OTIOTEAECPOTO OTNV TIOPAYWYIK] CUUTIEPIPOPA TWV YEVOTUTIWV. 2Tov [Mivaka 1,
TIOPOUCIALETAL N ETTIOPACT TOL TIEPIBAAAOVTIOC KOTOTIOVNONG OTIC KABAPEC OEIPEC
TIOU XPNOIYOTIOINBNKAV WG PAPTUPEC. Ol ATIWAEIEC VIO OAA TO XOPOKINPIOTIKA HTav
eEM@aveic. H amwAgia yia ™ pwun-avarmtuén ntav 33.3% kal 60.0% yia v aVEKTIKN
KOl TNV €uaiocBbntn oelpd avtioTolXa, yia 10 XAwpo Bdapog 13.0% kai 71.4% avtiotoixa,
ylo TN TIEPIEKTIKOTNTO O€ XAWPOQPUAAN 32.6% kal 39.0% avTioToIXa €VW MIKPOTEPN
ntav n duopevn ETTIOPACN YIO TO XOPOAKINPIOTIKO TOU LYPOULC KOAEOU (QUAAOUL OTIOUL N
OVEKTIKI oelpd [-236 Ttapouciace pIkpy avénon (3.3%), evw n evaiodntn eixe
OTIWAEIEG 125%. ZOP@WVA PE TA OEAOUEVA, QPAVNKE OTI TO TIEPIBAAAOV KATOTIOVNONG
XAUNAWVY BEPUOKPACIOV LAOTIOINBNKE. ‘OC0OV a@OPA TNV €T PEPOLE CULUTIEPIPOPA
Twv dV0 KOBOPWV CeIpwy, Eival gU@EAvEC OTI n avektikn (-236) kaBapry oelpd
ETESEIEE TAPWC KOADTEPN TIOPAYWYIKH CUPTIEPIYOPA Ot OXEON MKE TNV €uaICONTN
(Miv.1).

2tov lMivaka 2, Ttapoucldletal n eTidpacn Tou TEPIBAANOVTIOG TNG TPITNG
TepIddou avamtuéng (0=25°C) oTi¢ KaBOpEC OEIPEC TIOU XPNOIKPOTIONBNKAV WG
paptupeq. Mo TO XOPOKINPIOTIKO PWHN-AVATITUEN N OVEKTIK OEIpd  EPQAVIOE
MNOEVIKEC ATIWAEIEG VW N guaicONTn €xaoce 20.0% ce OXEON ME TO TIEPIBAANOV NG
IPWING TIEPIOdOL avaTtTuéng (©=18°0). Ala@OPOTIOINCN ETUTELXONKE KOl yio TO
XAwPO Pdapog (+8.7% evavu -47.6% avtiotoixa). o v  TIEPIEKTIKOTNTA O€
XAWPOQPUAAN Kol ol dU0 KOBOPEC OEIPEC TIAPOLCIACAV OTIWAEIEC, EVW TO QVTIOETO
OULVERN yIO TO XOPOKINPIOTIKO TOU OWYOUG KOAEOU QUAAOU. Ta TTOPATIAVW OEJOPEV
UTIOONAWVOULV OTI TO TIEPIBAAAOV TNG SEVTEPNG TIEPIOBOL OVATITLENG EIXE TIIO €viOvn
EMIOPACN TIAVW OTOUC YEVOTUTIOUG OE OXECN HE TO AVTIOTOIXO TN¢ TPITNG TIEPIOAOL
OTIOU Ol YEVOTUTIOI LTIORANBNKAV C€ KATATIOVNGN AOYywW OTIOTOUNG METABOANG NG

Beppokpaaiag.
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Mivakag 1. Emidpaon tTng KOTarmovnong XxaunAwv Bspuokpaciwv (Mepiodog i,

10°C) ota XOpAKTINPIOTIKA XAWPO BAapog (XAB), Do KOAEOU @UANOUL (YKD),

XAWPOPUAAN Kal pwun-avatttvén (PA) Twv Kabapwv CEIPwWV.

KaBapeg oelpecg

-236
L-2

M-236

* XAB, XAwpO BAPOC ULTIEPYEIOL TUAMOTOC OTO KABE otAdio avattuéng PA, Pwun (apioto 1o 10) YKD, vyog

OVWTEPOU KOAEOU XAWPOQPUAAN, EUPETOC TIPOCDIOPIoUOC O¢ TINEC SPAD C1, 0 TTANBUCUOC TWV AVEKTIKWY

Mepiodog !

(18°C) (10°C)
XAB*, g/ @utd

2.3+x0.4 2.0+0.4

2.1+0.2 0.6+0.0
YK®, K.

9.0+0.4 9.3+0.3

8.0+0.7 7.0£1.0

XAWPOPUAAN, SPAD

28.8+1 19.4+2
25.143 15.3+2
PA, BaBy.
6 4
5 2

Mepiodoc I

MetafoAn

(%0)

-13.0
-71.4

3.3
-12.5

-32.6
-39.0

-33.3
-60.0

olkoyevelwv CO 0 apXIKOC TTANBLOUOC M-236 n AVeKTIKN KaBapr oelpd L-2 n evaiodntn kabapn oeipd.
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Mivakag 2. Emidpaon Tng 1pitng tepiodou avattuéng (25°C) ota XapaKINPIoTIKA
XAwpPO Bapog (XAB), OWOG KOAEOU @UAAOL (YKD), XAWPOEQUAAN Kal pwWUN-0vVATITUEN

(PA) TV KABAPWV CEIPWV.

KaBapeg oe1pEg Mepiodog | Mepiodog ill MEeTaBOoAr
(18°C) (25°C) (%)
XAB*, g/ @uto
-236 23+0.4 2.5x0.7 8.7
L-2 2.1+0.2 1.1+0.2 -47.6
YK®, k.
-236. 9.0+0.4 14.0+0.8 55,5
L-2 8.0+0.7 9.7+1.5 21.2

XAWPO@UAAN, SPAD

M-236 28.8+1 21.3+2 -25.0
L-2 25.1+3 16.3+1 -35.0
PA, Ba0p.
M-236 6 6 0.0
L-2 5 4 -20.0

XAB, XAwpO BAPOC UTIEPYEIOL TUAMOTOC GTO KABE aTAdIo avatttuéng PA, Pwun (apioto 1o 10) YK®, 0Yog
OVWTEPOL KOAEOU XAWPOPUAAN, EUUECOC TIPOCTDIOPIOUOC a€ TIHEC SPAD C1, 0 TTANOLOUOC TWV AVEKTIKWY

olkoyevelwv CO 0 apXIKOC TTANBuopog M-236 n avekTikh kabapr osipd L-2 n evaiodntn kabapr] asipd.
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Ta dedopéva Otnv oplak Beppokpacia avAaTttuéng (Katarovnon XounAng
Bepuokpaaiag, Tepiodocg 1) €dei€av dIA@OPOTIOINGN TWV AVEKTIKWV OIKOYEVEIWV ATIO
TIC €VAICONTEC MEVIKA 01 OVEKTIKEG OIKOYEVEIEG NTOV TIO €VPWOTEC LYNAOTEPEC, UE
HEYOAUTEPO XAWPO PApog kal vWwnAotepn Ty SPAD. H dia@opoTtoinon ntav 1o
évtovn oto TiepIBAANOV KataTtovnaong (0=10°C) yia 6Aa Ta XapoKINPIOTIKA (PAT YK®!
XAB) pe 1010iTEPO €VOIOPEPOV TOV OPIOUO TWV @UTWV TIOU E€TECNCAV PETA TNV
KOTATIOVNON TWV XOUNAWV BePUOKPOCIWV. A TO CUYKEKPIYEVO XOPOKINPIOTIKO Ol
evaiocONTeg €ixav SITIAACIEC ATIWAEIEG O OapPIBUO @UTWV (11%) aTtd TIC AVEKTIKEG
(5%).

>tov Mivaka 3 TTapouclAdeTal N TIOPAYWYIKI] CUPTIEPIPOPA TWV OIKOYEVEIWV
otoug 18°C. Ol OVEKTIKEC OIKOYEVEIEC @AIVETOI VO UTIEPTEPOUV OPXIKA yia Td
XOPOKTNPIOTIKA PWUN-OVATITUEN, OWOUC KOAEOU @UAAOUL Kal XAwPO PApog evw ol
€LaioONTEC yIO TNV TIEPIEKTIKOTNTO OE XAWPOQUAAN. Meta v Emidpacn NG
KOTOTIOVNONG TV XOPNAWV Bepuokpaciwv (©=10°0 yia 8 nuEPEC) Ol OVEKTIKEC
OIKOYEVEIEC LTIEPTEPOVCAV CNUAVTIKA OTIO TIC EVAICONTEG yia OAA TA XOPOKINPIOTIKA
(Miv. 4). Eivar @avepd o1l n €midpaon ¢ KATATIOVNONG €iXE 0avV OTIOTEAECUA Vv
OUBALVOOLVY 01 BIAPOPEC PETAED OVEKTIKWV KOl guaiocBntwv oikoyevelwv. Mapouola
CUUTIEPIPOPE TTapouaiacav Kal ol V0 TIANBLCPoi. O TANBUCPOC Cl TWV AVEKTIKWV
OIKOYEVEIWV EUEAVI(ETOI YETA TNV KOTATIOVNON VO UTIEPTEPEI TNUOVTIKA TOU apPXIKOU
TIANBuopol CO yia To UYPOoUC KOAEOU @UAAOL (14.6%£3.6 évavtu 10.5+2.2). Katd tnv
SIGpPKEIa TNG TPITNG TtEPIOdOL avaTtTuéng (©=25°0, Miv. 5) T6C0 01 avEKTIKOI G0 Kal ol
gvaiocbnTol yevoOTUTIOI TIOPOULCIiacAV TNV idla CUMPTIEPIPOPA HE QTIOTEAECUOA Ol
SI0QOPEC TOUC YIO KABE XOPAKINPIOTIKO va TIAPOUEVOUV OTa idla TIEPITIOL ETTITIEdO
OTIWG OLTA JIAPOPPWONKAV KATA TN OIAPKEID TNC KOTATIOVNONG TWV  XAUNA®WV

BEPUOKPATIWV.
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Mivakag 3. ZuPTIEPIPOPA ETIIAEYUEVWV OIKOYEVEIWV, KOBAPWY CGEIPWV Kol TITANBLOUWVY

o€ BAAapo avatttuéng o€ 18°C Kal @wToTIEPIndO 16 WPEeC NUEPO Kal 8 wpeC viXTA

(Mepiodog i).
PA* YK® XAB XAWPOQPUAAN
Badp. EK. g/ @utd _ __SPAD__
OIKOIENEIEX
AVEKTIKEG 8 14.4+1.9 4.010.6 28.3+3
Evaiobnteq 7 14.1+42.1 3.6+0.9 28.514
KAGAPEZ ZEIPEX
AVEKTIKN 6 9.0+0.4 2.310.4 28.8+1
EvaioBntn 5 8.0+0.7 2.1+0.2 25.1+3
NAHOYZMOI
C1 9 141+1.8 3,610.9 27.6+4
CO 9 13.6+£3.5 2,811.5 27.7+4

PA, Poun (apioto 10 10) YK®, 0oc avwTtepou KOAeoU XAB, xAwpo Bapog uTépyelov TUAUATOC OTO
KGBe oTAdIo aVATITUENG XAWPOPUAAN, EUPECOC TIPOCBIOPICHOC o€ TIHEC SPAD C1, 0 TTANBLOUOCG TwV

OVEKTIKWV OIKOYeVEIWY CO 0 apxIKOC TTANBUCUOC.
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Mivakag 4. MEon CUPTIEPIPOPA ETUAEYHEVWV OIKOYEVEIWV, KABAPWVY CEIPWV Kal
TIANBLCO WV o€ BAAapo avaTttuéng o€ 10°€ Kal PWTOTIEPIOdO 16 WPEC NUEPD Kal 8 WPEC
voxta (Mepiodog ).

PA* YK® XAB XAWPOQUAAN
Babu. €K. _g/ @uto_ __SPAD__
OIKOI'ENEIEX
AVEKTIKEC 7 14.3+1.7 4.1+0.7 22.0+2
EvaicBnteg 5 10.3+2.0 2.0+0.8 19.443
KAGAPEZX ZEIPEXZ
AVEKTIKNA 4 9.3+0.3 2.0+0.4 19.4+2
Euaiodnn 2 7.0+1.0 0.6+0.0 15.3+2
MAHOYZMOI

C1 8 14.6+3.6 3.1+1.1 17.3+3

CO 10.5+2.2

PA, Poun (dpioto 10 10) YK®, O0Pog avaTeEPOL KOAEOU XAB, XAwpPO BAPOC ULTIEPYEIOL TUNMOTOC OTO
KABe oT1adIo avaTItuEnNg XAWPOMUAAN, E€UPECOC TIPOGDIOPIoHOC o€ TIUEC SPAD C1, 0 TTANBLOUOG Twv
OVEKTIKWV OIKoyevelwv CO 0 apXIKOG TIANBUOUOC.

Institutional Repository - Library & Information Centre - University of Thessaly
24/04/2024 17:49:06 EEST - 18.227.114.6



30

Mivaxag 5. ZUUTTEPIPOPA ETIIAEYUEVV OIKOYEVEIWV, XABAPWV CEIPWV Kal

TIANBLOPWVY o€ BAAaPo avATITUENG o€ 25°C Kal QWTOTIEPIODO 16 WPEC NUEPD Kal

s wpec voxta (Mepiodoc lit).

PA*
Babp.
OIKOYEVEIECG,
AVEKTIKEC 7
EvaioBnteg 5
KAGAPEZ ZEIPEX
AVEKTIKN 6
EvaioBntn 4

YK®

€K.

19.1+2.1
14.3+2.9

14.0+0.8
9.7+T.5

XAB

g/ @utd_

49+1.1
3.0+£1.3

2.5+0.7
t.f+0.2

XAWPOPUAAN

_ SPAD__

22.4+2
20.1+2

21.3+2
16.3+1

PA, Poun (apioto 10 10) YK®, OPoC avwTéPou KOAEOU XAB, XAwpPO BAPOC ULTEPYEIOU TUAMOTOC OTO

KABe oTAdI0 aVATITLUENG XAWPOQUAAN, EUUECOC TIPOCBIOPICUOG O TINEG SPAD Cl, a TTANBLoPOC Twv

OVEKTIKWV 0IKoyevelv CO 0 apXIKOG TIANBLCOC.
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>1a ypagnuata 1-4 moapouoiddeTal T0 TT0C00TO (%) TWV OIKOYEVEIWV TIOU TO
KABe éva aro 1a tpia TepIBaAAovTa (18°C, 10°C kai 25°C) dia@opoTtoince wc Tpog
TNV AVEKTIKOTNTA - ELAIOONCIO 0 GXECON HPE TO XOPOKINPEIOUO TOug VOTEPA ATIO TNV
ouvduagopévn agloAoynon aypol Kail epyaotnpiov (Goulas et al,, 1997), To
TepIBAAOV  katartovnong (0=10°C), Tmapouvciace Tta LYPNAOTEPA  TTOCOCTA
d1a@popPOTTIoiNoNG TOCO YIA TIC AVEKTIKEC (95%, 100%, 100% kat 90% yia PA, YK®, XAB
KOl XAWPOQ@UAAN avTioTolxa), 00a KOt yla TI¢ evaiobnteg olkoyeveleg (80%,80%,90%
Kal 70% yia PA, YK®, XAB Kal XAwPO@UAAN QVTIOTOIXO) O OXEOn ME Ta GAAO d00
mepiBaArovta (Miv. 6). H d1a@opoTioincn TwV OVEKTIKWY @aiveTal OTl ATaV TIIO
ETITIVXNC OTIO TNV OEI0AOYNON TWV ELAICONTWVY OIKOYEVEIWY. Ta TIAPATIAV®W OESOUEVA
OUPEWVOULY pE ekeiva Twv Goula et al (1997), OXETKA PE TNV HEYGAN OnUaAcia g
ETUIAOYNAC TOU KOTGAANAOL TIEPIBAAAOVTIOC OEIOAOYNONG yia TNV  ETUAOYN TwV
ETIOLPNTWV YEVOTOTIWV KOl TO CUPTIEPACHO TOUC OTI N dlOPOPOTIoINCN @aiveTal va
ETUTLYXAVETAI KAADTEPO GE€ GUVONKEC KATATIOVNONG TIOPA OE EVVOIKEC.

To XOPOKINPICTIKO pwPn-avamtuén (PA) d10@opoTioince PE ETITUXIO TOUCG
OVEKTIKOUG aTIO TOLG €vaicONTOLC YEVOTUTIOUE KATA TN dIAPKEIN TNG Katartovnong. Ol
OVEKTIKEG OIKOYEVEIEC BaBuoAoynbnkav Katd péco 6po pe 7 (dplota 10 10), évavt 5
TwV €uaioBNTwvV. O OULVTIEAECTAC TIOPOAAOKTIKOTNTOG Mtav CV=33.2%, &vw 0
emavoAnPIuotnNTa (R) Kal 0 YEVETIKOC OULVTEAECTHG TIOPAAAOKTIKOTNTAC (GCV) eixav
TINEG 0,74 kot 17.9% avtiotoixa (Miv. 7).

H oUPTIEPIPOPA TWV ETUAEYPEVWV OIKOYEVEIWV YIO TO XOPOKINPIOTIKO UYOC
KOAEOU @UANOUL (YKD), €3e1€e OTl Ol QVEKTIKEG, oTou¢ 10°C diagopoTioirénkav
EM@aVWC amd TG svaiodnteg (14.3+1.7 évavu 10.3+2.0). H dwog@oporoinon Atav
ETUTUXNG TOOO yia Toug TTANBuoPOoULCE (C1 kal CO), 6oo Kal yia T KaBapEg aelpég (Miv.
8). O OULVIEAEOTNC TIOPOAAOKTIKOTNTOC NTAV HEYOAUTEPOC OToug 10°C pe TN
CV=22.0% oc oxéon pe ta AAAQ OLO TEPIBAANOVTO. To idl0 OULVEPN Kal pE TNV
ermavoAnPiuotnta (R =0.85), €V 0 YEVETIKOC OULVTIEAECTNC TIAPOAANOKTIKOTNTOC EiXE
Ty GCV=17.6% (MNiv. 9). Ta Ttapatmdvw dedopéva LTTOONAWVOLY OTI yId TO UYPOUC
KOAeOU @UANOUL n  dla@opoTioinon NAtav  1dIaiTEpa €TUTUXNAC OTO  TIEPIBAAAOV

KOTamovnong
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PA

OIKOYEVEIEQ
(%) I AVEKTIKEG

= EvaioBnteg

Ipanua 1. Moco0TO OIKOYEVEIWV (%) TIOUL SI0POPOTIOINBNKAV WG TIPOG TNV AVEKTIKOTNTO-
eVAICONCIO OTIC XOUNAEG BEPUOKPATIEG YIO TO XAPAKTNPIOTIKO pwun-avartuén (PA) og kGBe
pio oo T1g 3 EPIdOLG aVATITUENC.

YK®D

OIKOYEVEIEC
(%) CAVEKTIKEC

O Evaicbnteq

Fpo@nua 2. NocooTO OIKOYEVEIWV (%6) TIOU dIAPOPOTIOINONKAV WG TIPOG TNV OVEKTIKOTNTA-
gvaICONTia OTIC XOUNAEG BEPUOKPATIEG VIO TO XAPAKTNPIOTIKO UPOC KOAEOU QUANOL (YK D)
o€ KABe pia amo TIg 3 TePIOA0UE AVATITUENC.
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XN\B

Fpo@nua 3. NMocooTo 0IKOYEVEIWVY (%) TIOU dlOPOPOTIOINONKAV W TIPOC TNV AVEKTIKOTNTA-
evaloOnaia oTIg XapNAEG BEPUOKPOATIEC IO TO XOPOKTNPIOTIKO XAwPO Bapog (XAB) oe KGBe
pia aTto Tig 3 TIEPIOS0LE AVATITLENG.

XAWPOPUAAN
100
80
OIKoyEveleg (%) ®0 .
40 CAVEKTIKEC
20 m EuaioOnreq
0
18C 10C 25C
Mepiodog

Fpda@nua 4. NMocGoCTO OIKOYEVEIWV (%) TIOU JIOEOPOTIOINBNKAV WC TIPOC TNV AVEKTIKOTNTO*
gvaIoONTia OTIC XaPNAEG BEPUOKPOATIEC Y10 TO XOPOKTNPIOTIKO TIEPIEKTIKOTNTA QUANOU CE
XAWPOQUAAN (SPAD) og kaBe pia amo Tig 3 TEPIOd0ULS OVATITUENC.
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Mivakag 6. OIKOYEVEIEC TIOU XOAPAKTNPIoONKAV w¢ QVEKTIKEG 1 evaicONTeg o€

K&Be TtEPiodO avATITLENG.

XapakTnpIouog Mepiodog PA* YK® XAB XAWPOQPUAAN
AVATITUENG
%
AVEKTIKEC
| (13°C) 80.0 85.0 70.0 90.0
li (10°C) 95.0 100.0 100.0 90.0
ill (25°C) 85.0 95.0 95.0 90.0
Evaiobnteg
[ (18°C) 40.0 30.0 20.0 40.0
Il (10°C) 80.0 80.0 90.0 70.0
ill (25°C) 50.0 80.0 60.0 60.0

* PA, Poun (dpiota 10 10) PYTA, aplBuog @uUTwV ava olkoyéveld (UEyIoTo 10 5) YK®, 0o avwtépou
KOAEOU XAB, XAwpPO BAPOC UTIEPYEIOU TUNMOTOC OTO KABE OTASIO OVATITUENG XAWPOPUAAN, E€UUECOC

TIPOCdIoPICPOG o€ TIHEC SPAD A = avektikn, E = evaiobntn.
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Mivakag 7. ZUUTIEPIPOPA ETUIIAEYUEVWV OIKOYEVEIWV, KOBAPWVY CEIPWV Kal TIANBUCUWVY O€

BAaAapo avaTItuéng YO TO XOPOAKTINPIOTIKO PA Kal yia Ti¢ 3 TIEPIOd0LC aVATITUENG.

Mepiodog ! Mepiodoc |l Mepiodoc I
(18°0) (10°C) (25°C)
300y.
OIKOIENEIEX*
AVEKTIKEC 8 7 7
EvaicOnteg 7 5 5
KAGAPEZ ZEIPEXZ
AVEKTIKA 6 4 6
Evaiobntn 5 2 4
MNAHOYZMOI
C1 9 8
(6{0) 9

PA, Poun (dpioto 10 10) C1, 0 TANBUCOPOC TWV OVEKTIKWY OIKOYEVEIWY CO 0 apXIKOG TTANBLUOUOC.
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Mivakag 8. ZUUTIEPIPOPA ETUIIAEYPEVWV OIKOYEVEIWV, KOBAPWVY CEIPWV Kal TIANBLCPWVY O€

BAAOUO AVATITUENC VIO TO XOPAKTINPICTIKO YK® Kal yia Ti¢ 3 TtEPIOdoVE avaTttuén .

Mepiodog !
(18°C)
OIKOIrENEIEZ*
AVEKTIKEC 14.4+1.9
Evaiobnteg 14.1+2.1
KAGAPEX ZEIPEX
AVEKTIKN 9.0+0.4
EvaicOntn 8.0+0.7
NAHOYZMOI
C1 14.111.8
Cco 13.6+3.5

*  YK®, 0yog¢ avwTEPOL KOAEOU

TIANBLCPOC

Mepiodog I
(10°C)

EK.

14.311.7
10.312.0

9.310.3
7.011.0

14.613.6
10.512.2

Cl, 0 TIANBUOMOC TWV OVEKTIKWVY OIKOYEVEIWV
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Mivakag 9. Méool 6pol Kal YEVETIKEC TIAPAPETPOL Yia TO0 YKP TwV OIKOYEVEIWV YIA TIG 3
TIEPIOOOLC aVATITLENC.

YKop* Mepiodog ! Mepiodog ! Mepiodocg Ul
(18°C) (10°C) (25°C)
CV (%) 12.6 22.0 19.3
MO 14.3+1.8 12.7+2.8 17.444.3
o2P 3.28 591 11.40
©99 2.15 5.08 8.76
R 0.65 0.85 0.76
GCV (%) 10.2 17.6 16.9

YK®, 0og aviTepou KOAeoU MO=pPETOC 0pOC, BV=CULVTEAECTNC TIAPOAAOKTIKOTNTOG,
G2P=@aIVOTUTTIKI] JIOKVUAVAT], 029=yeVETIKN dlaKVPavaon, R= eTtavoAnPiuotnta, (Kotd Ttpoctyylon
R =023/ 02P) kot GCV= (029)!/2 [/ MO
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To 010 eTITLXNAG ATAV N SIAPOPOTIOINCN TWV OIKOYEVEIWV YIO TO XAWPO BAPOC
(XAB). O1 aveKTIKEC OIKOoyEvele otoug 10°C uTeptepolOaV EUEAVWE OTIO TIG
evaioOnteg (4.1+0.7 évavu 2.0+0.8). O OULVIEAECTAG TIOPOAAOKTIKOTNTAG HTOV
CV=41.2% otoug 10°C kol CV=16.7% otou¢ 18°C &vw 0 YEVETIKOC CGUVTEAECTNAG
TIAPOAAOKTIKOTNTAC (GCV), deixvel OTl 01 YEVOTUTIIKEG OIAPOPEC EKPPACTNKAV TIOAD
KaAUTEpO  OTO  TIEPIBAAAOV  Katamovnong (GCV=34.8% otoug 10°C évavt
GCV=14.1% otoug 18°C, Miv. 10, 11).

O1 eLaiCONTEC OIKOYEVEIEC PAVNKE VA £XOUV XOUNAOTEPEC TINEC SPAD (19.4+3)
OTIO TIGC OVEKTIKEG (22.0 £2) oT1o TIEPIBAANOV KATATIOVNONG, EVW OPXIKA atoug 18°C ol
€LOICONTEC LTIEPTEPOVOAV EAAPPWC TWV AVEKTIKWV (28.5+4 kol 20.3+3 avtioTtoixa,
Miv. 12). AutO Ba pPTTopPOoVGCE va CNUaAivel OTI Ol ELAICONTEC OIKOYEVEIEC TE CUVONKEC
KOTOTIOVNONG TIOPOUCIALOUV HEIWHEVN QWTOCUVVOETIKN IKOVOTNTA KAl €ival KAt apxniv
oOP@WVO HE TNV Armoyn OTl N KOTATovnon XOUNAWV BEPUOKPACIWV ETTNPEALEl T
@wTooLVOeTIK IKavotnTta (Verheul, et a/., 1996). O1 idlol EpeLVNTEC PEAETNOCOV TNV
TIAPAYWYIKI] CUUTIEPIPOPA KABAPWVY CEIPWV OTOV aypOd OE TIAPOUOIEC CUVONKEC Kal
avépepav dIOPOPEC PETAED CEIPWV TIPOCOAPHOCHEVWVY OE XOUNAEC BEPUOKPOTIeq Kal
TWV QVTIOTOIXWV O TPOTIIKEG TIOL OPOPOVCAV JIAPOPA PUCIOAOYIKA XOPOKTNPICTIKA
OTIw¢ avaloyia kabapng agpopoiwong (WAK) kal oxetikn avamtuén (RGR).

Aedopéva twv Berlin et al (1997) €dei&av ot yevotutiol pudlov evaiodnTol OTIC
XOUNAEC BEPUOKPATIEG €iXav HEIWPEVN XAWPOPUAAN. Me Bdon autd Ta oedopeva
@aivetal Otl n ektipnon SPAD JTIOpEl va ATIOTEAECEl €va XPrOIUO EPYOAE0 oTnV
TIPOCTIABEID AVAYVWPIOTG AVEKTIKWVY YEVOTUTIWV Kal a&idel va dlEPELVNBEI TIEPAITEPW.

H dlagopoTtioinaon yio v TIEPIEKTIKOTNTA O XAWPOQPUAAN Oev ntav TOCO
€VTovn OTIWC YIO To GAAA XOPOKTINPIOTIKA OTIWC @AIVETAl Kal OO TOV CGUVTEAEOTH
TIOPOAAOKTIKOTNTAC (CV=16.3%) KOl TOV YEVETIKO OUVIEAECT] TIOPOAAOKTIKOTNTOG
(GCV-10.0%). H emavaAnyuotnta (R) Artav vgPnAotepn otoug 18°C pe iyl R =0.89
(Miv. 13).
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MNivakag 10. ZUPTIEPIPOPA ETIIAEYHEVWV OIKOYEVEIWV, KABAPWVY CEIPWV Kal

TTANBLCPWV 0€ BAAOUO AVATITLENG VIO TO XOPAKTINPIOTIKO XAB Kal yia 1ig 3
TIEPIOOOLE AVATITLENC.

Mepiodog ! Mepiodog I Mepiodog I

(18°0) (10°C) (25°C)

q / @utd

OIKOIENEIEX*
AVEKTIKEC 4.0+0.6 4.1+0.7 49+1.1
EvaicOnteg 3.6+0.9 2.0+0.8 3.0+x1.3
KAGAPEZ ZEIPEX
AVEKTIKN 2.3x04 2.0+0.4 2.5+0.7
EvaioBntn 2.1+£0.2 0.6x0.0 1.1+0.2
NAHOYZMOI
C1l 3,6£0.9 3.1+11
(6{0) 2,8+15

XAB, xAwpo Bapog ULTIEPYEIOL TUAMOTOG OTo KABe otddlo avarmtuéng Cl, o TTANBUOPOC TWV OVEKTIKWY

olkoyevelwv CO 0 apxIKOG TTANBUCPOC.
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Mivakag 11. MEool OpOol KAl YEVETIKEC TTAPAPETPOL YIa TO XAB TwWV OIKOYEVEIWV YIA TIG 3

TIEPIOdOLC AVATITLENC.

XA\B* Mepiodog ! Mepiodoc I Mepiodog I
(18°C) (10°C) (25°C)
CV (%) 16.7 41.2 34.1
MO 4.1+0.7 3.3+1.3 4.1+1.4
o2p 0.49 1.48 2.05
~O 0.35 1.32 1.75
R 0.71 0.89 0.85
GCV (%) 141 34.8 31.5

XAB, XAwpO BAPOC ULTIEPYEIOL TUAPATOG OTO KABE GTAdI0 avaATITuENg MO=pécog 0pog,
BV=0UVTEAECTNCTTAPOAADKTIKOTNTAG, O02P=@aIVOTUTIIKI] SIOKOPOVON, 029=YEVETIKY] dlaKUPAVOT),

R= emmavoAnyuotnta, (kotd mpooéyyion R =029/ o2P ) kot GCV= (029)1/2 / MO.
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Mivakag 12. ZuuTePIPOoPA ETUAEYUEVWV OIKOYEVEIWV, KOBAPWVY CEIPWV Kal TIANBUCHWV
o€ BAAapo avATITUENG YIa TO XOPOAKTNPIOTIKO XAWPOPUAAN Kal yia TI¢ 3 TIEPIOSOUG

avartuénc.

Mepiodocg ! Mepiodog |l Mepiodog I
(18°C) (10°C) (25°C)
SPAD
OIKOIENEIEZ*
AVEKTIKEC 28.3+3 22,012 22.4+2
EvaioBnteg 28.5+4 19.443 20.1+2
KAGAPEZ ZEIPEXZ
AVEKTIKI) 28.8+1 19.4+2 21.3+2
Evaiobntn 25.1+3 15.3+£2 16.3+1
NAHOYZMOI
C1 27.6+4 17.3+43
(6{0) 27.7+4

* XAWPOQUAAN, €UUECOC TIPOCBIOPIOUOC O TIHEG SPAD C1, 0 TTANBUOUOG TWV OVEKTIKWVY OlKoyevelwvy CO o

OPXIKOC TIANBLGOC.
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Mivakag 13. Mool Opol KAl YEVETIKEG TIAPAMETPOIL YIA TN XAWPOPUAAN TwWV

OIKOYEVEIWV YIA TIC 3 TIEPIOSOVLE AVATITUENC.

XAWPOPUAAN* Mepiodog ! Mepiodog |l Mepiodog I
(18°C) (10°C) (25°C)
CV (%) 10.7 16.3 10.7
MO 28.1+3.0 21,0+£3.4 21,6+3.1
o2p 9.23 5.49 5.42
nQ 8.29 4.45 3.80
R 0.89 0.81 0.69
GCV (%) 10.2 10.0 9.0

* XAWPO@UAAN, EUPETOC TIPOCDIOPIOUOC OE TINEG SPAD MO=péoog 6pog,
OV=0ULVTEAECTNCITAPAANAKTIKOTNTOG.  G2P=@aIVOTUTIIKI SI0KOPOVON, G“9=yEVETIKTT JIOKUUAVOT),

R= gmavoAnygiuomta, (katd mpooéyyion R=02g/cTp ) kot GCV= (029)1/2 / MO
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H a&loAoynon ¢ PAACTIKAC IKOVOTNTOC O COUVONKEC KATATIOVNGNG
XOUNAWV OEpUOKPACIWV OTO €pyacTtriplo Ye 0 Pionner cold test (Martin B.A.
ei al., 1988), £dci&e €viovn OlO@OPOTIOINGN TWV OVEKTIKWY (76%) armo TIC
€vaiocOnTeg olkoyéveleg (46%). 'Eviovn dlag@opoTioinan €3€I€av Kal ol KaBapég
OEIPEC PE TNV aVEKTIKN (M-236) va UTIEPTEPEI EPPAVWC PE TTOO0OTO 55% Evavtl
20% ¢ svaiobntng (L-2), v TTOPOPOIa CLUTIEPIPOPA €TIEEIEAV Kal Ol VO
TtIAnBucpoi C1 kai CO (80% kot 15% avtioTtoixa).

Ta dedopéva amo 1o Pionner cold test cuoxetiovial OpPKETA KOAG ME
TOV OpIBud Twv @QUTWV TIoOU €TECnOOV NG Katamovnong twv 10°C oto
EPYOOTNPIO HE OUVIEAECTH) ouoxétiong r=0.67 (Aldypappa 1). Ta
OTIOTEAECUATO CLP@PWVOLY e Toug Martin et ai (1988) ol ortoiol ava@Epouv
OULVTEAEOT oUOXETIONG Tou cold test pe dedopéva aypou Tiepirou r=0.74.

YYnAn cuoxéton mapouaidlouy, OTIwe AAAWCTE ATAV AVAPEVOUEVO, TO
OYOoC KOAEOU @UANOL PE TO XAWPO PBdapog (r-0.88), 10 OYOC KOAEOL QUAAOL HE
M pwuN-avamntuén (r=G.73)t kal 10 XAwpPO PBAPOC HPE T PWUN-OVATITLEN
(r=0.85). H TIEPIEKTIKOTNTA TWV QUAAWV GE XAWPOPUAAN TIAPOLCIALEl OXETIKA
MIKP] OLOXETION ME TA LTIOAOITIO XOPOKINPIOTIKA OTIWwG PE TO OYPOC KOAEOD
@UANOL (r—0.41), T0 XAwWPO Bdapog (r-0.52) kol ) pwun-avarntuén (r=0.38).
MIKp] Kal Xwpi¢ onuacia eival n ouoxetuon g XAWPOQPUAANG ME Ta
artoteAéopata tou cold test (r=0.13).

Ztoug Tivakeg 14-19 tmapovuaoialovtal o Méoa TeTpdywva omo Tnv
avAAucon dlaKLPAVONG Yio T0 XAwPO BAPOC Kal T0 LPOC KOAEOU TOU @QUAAOU,
ylod T0 OOVOAO TWV OIKOYEVEIWV OAAG Kal yIO TIC OVEKTIKEG Kal €uaiocBnteqg
OIKOYEVEIEC XWPIOTA. H OULVOAIKN dloKUPAVON @aIVETOL va €ival Poipacpévn
OTIC dV0 KOTNYOPIEC OIKOYEVEIWV HE TIC ELAICONTEC VO GUVEITPEPOUV EAAPPWIG

TIEPICOOTEPO ATIO TIC AVEKTIKEG.
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BAaoTikn Ikavotnta % (cold test)

Aldypapua 1. @avoTUTTIKI CUCXETION PETAEY TNG BAACTIKNAG IKAVOTNTAC OTIWG
autrn ekTtiunOnke pe 1o Pionner Cold Test kol Tov aplBuov QUTWV TIoL eTTENCAV

NG KOTATIOVNONG YIO KABE OIKOYEVEIQ.

Ta dedopeva €5€1€aV OTI OTO YEVETIKO LAIKO TIOU XPNOIPOTIOINONKE atnv
TIapoVoa £PELVA LTIAPXOUV YEVOTUTIOI TIOU GLVOLALOLV APICTN CUPTIEPIPOPA
0¢ OUVONKEC KOTATIOVNONG Yo OAd Ta XOPOKINPIOTIKA TIOL oa&loAoyrnonkav
(PA, YK®, XAB Kal XAwpPo@UAAN). 'ETol ol olkoyéveleg 15, 65 kal 98 katd
TIPWTO AOYO, OAAG Kol ol 56, 10, 87 kal 29 katd 6e0TEPO EEXWPIOAV yIo TNV
TIOAD KOAIN CUUTIEPIPOPA TIOU €TTESEIEAV KOl OTIOTEAOUV dia TIPWTN €VOEIEN
TwV dLVATOTNTWV A&IOAOYNONG OE EAEYXOHUEVEG OUVONKEC PE TNV TIPOTEIVOUEVN
peBodoAoyia. AkOun Ta TIponyouueva OedOpEVO NTOV EVOEIKTIKA YIO TIC
OLVOTOTNTEC ETIIAOYNG TWV ETIIBLUNTWVY YEVOTUTIWV Kal didouv Eu@acn otnv
aéia emmIAOYNC OTIC KATAAANAEG KABE QOPA OULVONKEG TIOU OTNV TIPOKEIUEVN

TIEPITITIWON HTav 1o TEPIBAAAOV KATATIOVNONG.

Institutional Repository - Library & Information Centre - University of Thessaly
24/04/2024 17:49:06 EEST - 18.227.114.6



45

Mivakag 14. Méoa TeTpAywva ATIO TNV avaAuaon SloKOPavong yla T0 XAwPO

Bapog (XAB) TwV OIKOYEVEIWV.

Mnyn BE Méoa TeTpavwva
Mepiodoc | Mepiodog U Mepiodog 1l
Metaéb olk. 29 1.995 5.481 8.044
Evtdq oik. 83 0.592 0.595 1.156

Mivakag 15. Méoa TeTpAywva arto TNV avaiAuon Sl1aKUUOVONG Yid TO XAwPO

Bapog (XAB) TV QVEKTIKWVY OIKOYEVEIWV.

rnyn BE Méoa Tetpavwva
Mepiodog ! Mepiodog ! Mepiodog 1l
MeTagL OIK. 19 1.601 1.279 4111
Evtocg oik. 54 0.635 0.559 1.326

Mivakag 16. Méoa TeTpAywva aTto TNV avaAucon SIoKUPavVonG Yia T0 XAwPO

Bapog (XAB) twv €uaioBNTwWV OIKOYEVEIWV.

Mnyn BE Méoa Tetpaywva
Mepiodocg ! Mepiodog U Mepiodog 1l
MeTagL OIK. 9 1.812 1.641 6.499
Evtoc olk. 29 0.491 0.664 0.693
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Mivakag 17. Méoa teTpAywva arto tnv avaiuvcon dlakOpavong yla 10 UYog

KOAEOU UAAOU (YK®) TV OIKOYEVEIWV.

rnnyn BE Méoa Tetpaywva
Mepiodog | Mepiodog U Mepiodocg 1l
METOEL OIK. 29 13.141 21.885 44.695
Evidg olk. 83 4.518 3.082 10.348

Mivokag 18. Méoa TeETpAywva aTtto TNV avaiuvcon dlokouavong yia 1o 0yog

KOAEOD (@UAAOU (YK®) TV AVEKTIKWV OIKOYEVEIWV.

Mnyn BE Méoa Tetpdywva
Mepiodog ! Mepiodog ! Mepiodog 1!
Meta&0 ok. 19 14.855 8.193 18.315
Evtocg olk. 54 4.747 3.070 9.101

Mivakag 19. Méoa TeTpAywva aTto TNV avaAuvcon dlok0pyavong yia 10 0Yog

KOAEOU (@UAAOU (YK®) Twv guaioBnTwv OIKOYEVEIWV.

Mnyn BE Méoa Tetpdywva,
Mepiodoc ! Mepiodoc I Mepiodog 1l
Metagv olk. 9 10.483 12.977 32.288
Evtocg olk. 29 3.976 3.105 13.748
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B. Moplakn YEVETIKI] avaAvon.

ATIO T0UG 20 d¢eikte¢ RAPDs Ttou XpnOIYOTIOINONKAV yia TNV HOPIAK
OVAALCON TEAIKA OTIOTEAECPOTO £dwoav ol 14 ekkivntéC. Ta TIPOTUTIO TIOU
€dwaoe KABe évag amd Toug 14 eKKIVNTEG TTAPOULCIAOVTOl OTOUG TUVOKEC TOU
TIOPAPTAMOTOC.

H PEAETN Twv TIPOIOVIWVY evioxuong €90€i&e Katd KOPIo AOYOo KOIVA
TIPOTLUTIO OTNV  TINKTA aydapodng evw PBpEBNKavV Kal €KKIVNTEG TIOU €OEIEaV
OlOPOPETIKA TIPOTUTIA YIO OPKETOUC OTIO TOLG YEVOTUTIOUC. ADO TOUAGXICTOV
EKKIVNTECG, ol OPB-18 kai OPB-11 dia@opoTtoincav TG OPAdEG TV YEVOTUTIWV.

O ekkivntig OPB-11 (Miv. 20a, 20B) dia@opoTioince TIC OPADEC TwWV
YEVOTUTIWV ME PBdon 1nv Topovcia piag Jwvng 1400 PBdocewv o0TOULC
evaioBNTOLE yeEVOTUTIOLG (TO 37% TWV YEVOTUTIWVY), Kal n oToia arovualode
070 TOUC AVEKTIKOUC YEVOTUTIOUC (UOVOV T0 35% eu@dvicav tnv {wvn).

O ekkivntig OPB-18 (Miv. 21a, 21 B) d10@OPOTIOINCE TIC OUADEC TWV
YEVOTUTIWV PE BAON TNV Ttapouaia pioag SlakeKpIpevng {wvng Twv 770 Baoewv
OToUG OVEKTIKOUG (Ttocootd 81.0% ep@davicav tnv lwvn), Kol n oroia
arovolale amod Toug evaioBnTouC yeEVOTUTIOUG (UOvov 10 17.0% epg@avicav
TNV OULYKEKPIPEVN {wvn).

TG EIKOVEG 1 Kal 2 gu@avidovtal Ta TIponyolpeva amtoteAéopoata. Ta
oedopeéva  NTavV  pia TIPWTN  €vdeiEn yia TNV KAt apxrnv  duvatotnta
dla@opoTioinong  Twv  OpAdwv Kol duVOTOTNTA  JIAAOYNC  YEVOTUTIWV
guaiocONTWV OTIC KOTATIOVACEI, XAPNAwv Bepuokpaciwv. BePaiwg dev
TIOPAYVWPIZETAl TO YEYOVOC OTI Ol TIPONYOUUEVEC SIOPOPEC EVOEXOUEVWC VO
OVTAVAKAOUV YEVIKOTEPECG dIAPOPEC TOU YEVETIKOU LAIKOU KABe yevoTOTIOU KOl
OXl OTIOPAITATWG OTIC XPWHOCWMIKEG TIEPIOXEC TIOU GUVOELOVTIAI HPE TO ULTIO
oudNtnon  XOPOKINPIOTIKA  (QaVeKTIKOTNTO-cvaioOnaoia). ©a  armaitndolv
TIEPICOOTEPO  OedOUEVO  EPYOOTNPIAKAG  O&IoAOYNONG KOl OVTIoTOIXNG
eMIBePaiwONg OTOV aypO TIPOKEIUEVOL VA EKTIPNOEI N ATIOTEAECUATIKOTNTA TNG
LTIO PEAETN pEBOBOAOYIOC.

Mop' OAa autd n dnuioupyia TOL KATAAANAOUL YEVETIKOU UAIKOU TIOU
TIPOEKLYE OTA TIAQICIO TOU OUYKEKPIUEVOUL EPELVNTIKOL £Pyou Ba eTUTPEWYEL

TNV aélottoinon Ox1 JOVO TNG CUYKEKPIUEVNG HEBodOoAoyiag OAAG Kal GAAwWV

Institutional Repository - Library & Information Centre - University of Thessaly
24/04/2024 17:49:06 EEST - 18.227.114.6



48

MEBOOWV O€ pIa TIPOOTIABEID OULVOLOCHOU TNG KAOOOIKAG PBEATIWTIKNG

peBodOAOYIOC PE TIC TUYXPOVEC HOPIOKEG TEXVIKEC.
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Eikova 1. HAektpogopnon oe TNkt oayopolng (1%) twv Tpoidviwv evioxuong Tng
oAuaIdWTHC avtidpaong ¢ TtoAvpepaong (PCR) yia tov ekkivnty OPB-11.

Eikova 2. HAektpogopnon oe TNk ayopolng (1%) twv TPoIoVIwv evioxuong Tng
oAUCIBWTNC avtidpaaong ¢ TtoAvpepdan( (PCR) yia tov ekkivntr] OPB-18.
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Mivakag 20a. MPOTUTIO TWV TIPOIOGVTIWV EVIOXUONG TNG OAVCIdWTAC avTidpaaNE TNG TIOAUUEPACNC YIO

ToV ekKIvNTr) OPB-11. To gUPPOAO (+) emICoNUaAivel TNV Ttapouaia {ovng.

ZeOyn Baocewv

evo- 300 550 650 700 750 800 1000 1400 1550
TuTIOl
AVEKT.
7(ct) + + + + + +
7(B) + + + + +
10(0) 4 + 4
10(3) +
15() + + + + +
15(B) + + + +
16(0) 4 4 4
16(B) + + + + + +
24(a) 4 + .
24(B) ¥ ¥ ¥
i 29(0) + + + + + +
29(3) + + + + +
33(a) - + +
33(0) + + + + + + +
40(a) + + 4 + + +
40(B) * *
41(a) + + + +
41(B) 4 + 4 4
50(0) + + a
50(0) + + +
54(a) + +
ZNQX +
56(a) + + + + + +
56(3) 4 4
65(a) + + + +
65(B)
70(a) + + + +
70(3) + + + + + +
72(00) + + + + +
72(0) + +
76(a) + + + +
76(0) + + + + +
B1(a) + + + + + + +
81(0) + +
87(a)
87(3)
91(a) 4 + 4
91(3) + + + + + +
98(a)
98(0)
r-236 + + + +
Cl(a) + + + + +
d(3) 4 + +

Ap. Zwv. 22/43  13/43  27/43 6/43 9/43 23/43 33/43 15/43 5/43
j Moocootd  51.0 30.0 63.0 14.0 21.0 53.0 77.0 35.0 12.0

L (%)
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Mivakag 20B. MpOTUTIO TWV TIPOIOVTIWY EVioXLONG TNE OAUCIdWTNE avTidpacong TG TIoAuuepdong yia

ToV eKKIVNTH OPB-11. To aUPPOoAO (+) MIonUaivel TNV Ttapouaia {wvng.

Zelyn Bacswv

evo- 300 550 650 700 750 800 1000 1400 1550
TUTIOL
Evaiob.
6(0) + + + + 4 +
6(B) + + + + +
13(a.) 4 4- 4 4 4
13(B) + + + + +
+ 4 4 4
30(B) + + 4
31(a) 4+ 4 +
31(B) + + + + +
42(a) + + + 4 +
42(B) + + + + + + + +
53(a) + a + a
53(3) + + + + + 4
68(a) + 4
68(B) + 4 + + + 4
74(a)
74(8) + a
82(a) + + 4- + + 4
82(3)
94(a) + + + +
4- + a +
L-2 + +
CO(a) o. 4
CO(3) + +

Ary 7ajv 6/23 8/23 14/23 3/23 7/23 16/23  20/23  20/23 2/23
Mocootd  26.0 35.0 61.0 13.0 30.0 70.0 87.0 87.0 9.0
(%)
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Mivakag 21a. MpOTUTIO TV TIPOIOVIWV gvioXuong TNG OAVCIdWTAC avTidpaong TN TToAVPEPAONC yia

Tov eKKIvNTA OPB-18. To GUPPOAO (+) ETTIONUAIVEI TNV Ttapouaia {wvng.

Zelyn Bdaoswv

levo- 770 970 1100 1200 1400
TD3EGI

AVEKT.

7{a) + +

8]
10{0)
10(3)
15(a)
15(B)
16{0)
16(B) +
24(0a)
24(p)
29(a) +
29(B) +
33(a)
33(B)
40(a) 4-
40(3) +
41(a)
41(3) 4-
50(a) 4-
50(3)
54(a) +
54(3)
56(a)
56(3)
65(d)
65(3)
70(a)
70(3)
72(a)
72(B)
76(a)
76(3)
81(a)
81(3)
87(a)
87(3)
91(a)
91(3)
98(a)
98(P)
r-236
Cl(a)
Cl(3) + +
Ap. Zwv. 35/43 31/43  29/43  31/43 20/43
Mococto  81.0 72.0 67.0 72.0 47.0
(%)

+

R
I

+
O T T S S
+

R
+
+ + oot o+t + o+ o+t
2o+ o+ o+ T T S S
» + o+ o+ o+t

+

+ B 4+ o+ o+ o+ + o+ +
o T T S S S S S T TR S S A i
I S + + + +
>+ o+ A
+

o
3
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Mivakag 21 8. MpOTUTIO TwV TIPOIOGVTWVY EVIGXLONG TN OAVCIOWTAC AVTIdOPACNC NG TToOALPEPACNC YO

Tov ekKivnT OPB-18. To cOuBoAo (+) emionuaivel TNy apouaia {wvng.

Zelyn Bacswv

levo- 770 970 1100 1200 1400
TD71Q
Evaio®.
0(«) + +
m + + +
13(a) + +
13([3) + + +
3.0(a)
30(B) +
31(a) + + + +
31(B)
42(a) +
42(B) +
53(a) + +
53(B) + + +
68(a) + +
68(B) +
74(a) +
74(B) + +
82(a) + +
82(B)
94(a) + + + + +
94<p) + + + +
L-2 + +
CO(a) +
Co(P) + +

Ap. Zwv. 4/23 8/23 16/23 13/23 5123
Mocootd 17.0 35.0 70.0 57.0 22.0

(%)
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2YZHTHZH - ZYMINEPAZMATA

H a&loAdynon twv yevotOuTiwy Eyive o€ tpia TepIBairovia (18°C, 10°C
Kal 25°C) armo ta oroia 10 IpwTo  (Ttepiodog |, 18°C), avTUTTPOCWTIELE TIG
IO0OVIKEC OUVONKEC @LTIPWHOTOG Kol TIPWTING PBAACTIKAG OVATITUENG NG
KOAIEPYelag, TO OeUTEPO (Tepiodog I, 10°C), TG OUVONKEC KATATIOVNONG
XOUNAWV  BepUoKpaciwv  Kal 1o  Tpito  (Tepiodog I, 25°C) GuUVONKEQ
KOTaTIOVNOoNG AOYW OTIOTOUNG METARBOANG TNE BepUOoKpaaTiac.

Ta doedouéva €3ei€av 0Tl 10 TIEPIBAAAOV  KOTOATIOVNONG  XOHUNAWVY
BEPUOKPACIV ETINPENCE OULCIOCTIKA OAX TO UTIO MEAETN XOPOKINPIOTIKA
KOBWC TIOPOUCIACTNKOV CNUOVTIKEG OIOPOPEC METOED TWV OVEKTIKWVY Kal
euaiobNTwv KaBOopwv CEIPWV TIOLU XPNOCIYOTIOINBNKAV w¢ PApTULPEC. H
LAOTIOINGN TOU TIEPIBAAAOVTIOC KOTOTIOVNONG NTOV ETUTLUXAC Kal 0drynoe o€
évtovn Ol0@QOPOTIOINGN TWV YEVOTUTIWV TOVI(OVTOC TNV HEYAAN onpogcia tng
ETUAOYNG TOU KOTAAANAOL KABe @opd TEPIBAAAOVTIOC OloAOYyNong yia Ttnv
ETUIAOYN TWV ETIIBLUNTWV YEVOTUTIWV. Ta TIOPATIAV®W SESOUEVA CUUPWVOUV LE
Toug Goula et al (19S7) ol oTtoiol A&IOAOYWVTAC KOBAPEC GEIPEC KAAAUTIOKIOU
0€ OULVONKeEG KATATIOVNONG XOMNAWVY BEPUOKPACIV OTO €PYOCTApIO Bprkav
OUVTEAEOTEC TIOPOAOKTIKOTNTOG 47.4% Kol 32.1% yla 10 XAwpO PBAPOG Kal 10
OYog Tou QULTOU AVTIOTOIXO, EVW YIO TO XOPOKINPIOTIKO TNG TIEPIEKTIKOTNTOG
TV QUAAWV G€ XAWPOPUAAN avePepav OTI OEV QPAVNKE VA SlOQOPOTIOIEI TOUC
YEVOTOTIOUG. ZTNnV TIapolaa EPELVA Ol AVTIOOIXEC TIUEC VIO TO XAWPO BApoC Kal
10 0Po¢ ToU @UTOL NATav 41.2% kol 22.0%, €vw Kal yio TNV XAWPOMUAAN
urnpge dla@oPOTIoINCN Twv YevoTUTIWV (CV=16.3%). EIBKA yia v
XAWPOPUAAN cLU@PWvVa Pe Toug Toilenaar et al (1994), T0 XAPAKINPIOTIKO NG
MEIWPEVNG QWTOCULVOETIKNG IKAVOTNTAC €XEl PEYAAN OnpOcia o€ GULVONKEQ
KOTaTtovnaong O1ou Kal PTtopEi va Bewpnbei wg €voeiEn vPnAwv Kal oTabePwV
OTI0000EWV.

‘Ocov a@opd TNV a&loAoynon upe PBdon tnv PAACTIKN IKOVOTNTO OF
OULVONKEC KATATIOVNONG XAPNAWY BEPUOKPATIWV CGTO €PYONOTAPIO, QaiveTal OTI
OTTOTEAEI €va KOAO KPITAPIO Yl TNV €TUAOYN TWV ETUOUVUNTWV YEVOTUTIWV.

MeVIKE 0 OLVOLACHOC TWV KPITNPIWV TIoL  XpnolgoTtoionkav  (pwun-
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avaTtuén, OWoCg KOAEoOU @UAANOU, XAWPO PBAPOC, TIEPIEKTIKOTNTA TWV QUAAWV
0€ XAWPOQUAAN Kal €KTiUNoN TNC BAAOCTIKNC IKAVOTNTAC) @PAiVETal TIWG Eival
OTIOTEAECUATIKOC YIO TNV AEIOAOYNON Kal ETIIAOYT TWV ETIOLVUNTWY YEVOTUTIWV,
KaBWC eTUAEXBNCOV €TTTA (7) OIKOYEVEIEC PE APIOTN CUPTIEPIPOPA WC TIPOC TA
TIOPATIAVW XOPOKTNPIOTIKA.

‘Oc0ov a@opd TN YEVETIKN MOPIOKH OVAALCN TA TIPWTIA OTIOTEAECUATA
NTov eVvOOPPUVTIKA. ATIO Ta dedOPEVA TIPOEKLYPAV EVIEIEEIC yia TNV duvaTOTNTA
3la@OoPOTIoINCNG TWV YEVOTUTIWV OFf QAVEKTIKOUG Kol gvaiocbntoug. Befaiwg,
EVOEXOUEVWC N Ola@OPOTIoINaN TIOU  TIPOEKLWYE  UTIOPEl  va  anuaivel
YEVIKOTEPEC YEVOTUTIIKEG OIAPOPEC KAl OxI KAT avAyknv JSIa@OPEC TIOL va
OXETi(ovTal PE TNV OVEKTIKOTNTA O€ KATOTIOVNOEIC. EKTOC amd TOUC EKKIVNTEC
TIOL ava@EPBnoav OTl dlaEoPOTIoINCAV TOLC YEVOTUTIOUC KOl OPKETOI GAAOL
€0€IEav dIA@POPEC OANG SLOTLXWC Ol JIAPOPEC OUTEC OEV NTOV ETIAVOANWILEC.
To @aIVOPEVO aUTO €xEl TTOPOTNENOED Kal amd TIOAAOUG AAAOUC EPELVNTEC
(Jones ei aL. 1997; Perez et aiM 1998). O1 T. Fahima et al (1999), ava@épouv
0Tl G€ TIOAAG €idn @UTWV TIOL €xouv XpnaiyoTtoindei Ta RAPDs ol {Wveg TIov
Tapdyovtal dev €ival OAEC OTIOOEKTEC KOl XPNOIUEG YIO YEVETIKOI Oeikteg. To
TIPOPBANUO AUTO OEEIAETOL €V PEPEI OTNV OXETIKA XOUNAN OVOAUTIKI IKAVOTNTO
TwWV TINKTWV (TI.X ayapodn) TOU XPNOIYOTIOIOUVTIAl CTNV OVAAUCN  TWV
mpoioviwv  RAPDs  (Penner 1996). Ta Tmopamavw — @aiverar  va
emIBeBaiOvovTal Kal oo Ta dedopéva NG Ttopoloag €psuvac Kabwe n
ENEIPN eTTOVOANYILOTNTAC TIOPOUCIACTNKE OE TOUAAXIOTOV GAAOUC TPEIC (3)
OTTO TOLC EKKIVNTEG TIOU EPPAVICAV TIOAUHOPPICUO.

Map OAa autd, Ta OESOMEVA TIOL TIPOEKLYAV UTIOPOUV VO ETUTPEYOULV
NV oaglottoinon 0x1 PMOVOV TNC OULYKEKPIPEVNC PEBOBOAOYIOG OAAG KOl GAAWV
pMEBOdWV Og pia TPOOTIABEI GLVOLOCHOU TNG KAACIKAG PBEATIWTIKAG
peEBOdOAOYIOC PE TIC OUYXPOVEC TEXVIKEC TNCG MOPIOKNG YEVETIKNG. ATIO TO
dedopéva tng TTapoLoag EPELVAC TIPOEKLY AV Ta €ENC !

a) n TIPOTEIVOPEVN  peBodOAOyia,  GULVOLACUOC  PAIVOTUTIIKWV
XOPOKINPIOTIKWV OTIwG N PA, YK®, XAB Kol XAWPO@UAAN €ival pia TTOAAG
UTTOOXOMEVN  peBodOAoyia.  EIBIKOTEPA 0  CGUVOUACPOC  PAIVOTUTIIKWV
XOPOKINPIOTIKWV KOl HOPIOKWY TEXVIKWV OTtw¢ Ta RAPDs 1 Kol GAAEG
MOPIOKEC TEXVIKEG PAIVETAI VO Eival ATIOTEAECUOATIKEC OTNV a&loAdynon-emIAoyn

ETUOLPNTWV YEVOTUTIWV.
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B) n onuacia TNE €TUIAOYNC TOU KOTAAANAOUL KABE @opd TIEPIBAAAOVTOC
a&loAOynonNg TIOL  OTNV  TIPOKEIYEVN TIEPITTTIWGN Ntav 10  TEPIBAAAOV
KOTATIOVNONG QAiVETAl VA gival PHEYAAN.

y) e€mAéxbnoav emtd  (7) OIKOyEvele TIOU  ouLvduAlouv  APIoTN
CULUTIEPIPOPA Yia O TO XOPAKTNPIOTIKA TIOU a&loAoyHOnKav.

0) ol poplokoi deikteq OTw¢ Ta RAPDs egival TTOAO Xprjolgol yio v
avixveuon Ol0QopPwV HETAED TwV YEVOTUTIWV. TO KUPIOTEPO TIPORANUO TWV
RAPDs NAtav n éAAelPn €TTavOANPIHOTNTAC TWV OCUYKEKPIUEVWY HOPIOKWV
OEIKTWV. AUTO 0WC UTIOPEI va EETIEPACTEI PYE TNV XPNOIUOTIOINGN TINKTIWV HE
VPNAOTEPN OVOAUTIKN IKAVOTNTA (TT.X. AKPULAOWION).

€) €&ylve pia KOA TIPOCEyylon ylo TNV HEAETN Twv OUVATOTATWV
XPNolgoToinong PeBOdwv HopIloKNG BloAoyiag Kal @uaIoAOYIag OavATITUENC
(XAWPOPUAAN) WC EPUUECWV KPITNPIWV ETIIAOYNC TIPOKEIUEVOL VA Yivel TIIO
OTIOTEAECUATIKNA N CLPPBATIKNA BEATIWTIKA peBodOAoYia.

) o1 eTuAeypeévol S1  yevOTLTION MPTIOPOUV VO XPNOIYoTIoinBolv
TIEPAITEPW VIO dnuIovpyia KaBapwv oelpwv. Oa gival 1dlaitepa evdla@EPov va
MEAETNOEI N CULUTIEPIPOPA TWV YEVOTUTIWV OTNV TIOPEID yio TNV opoluywTia
S2 -> 36 1000 OTO POPIAKO ETUTIEOO OGO KOl OTNV TIOPAYWYIK] CUUTIEPIPOPA
O€ OYPOVOUIKEC OUVONKEC.

Nn) TO ETUAEYPEVO YEVETIKO LAIKO MTIOPEi va a&loTtoinoei yia PEAETN TOU
TOTIOU  KANPOVOMPNGCNG TNG QVEKTIKOTNTAC OTNV  KOTATIOVNGN  XOUNAWVY
Oeppokpaoiwyv. 'ETol dIOCTAVPWOEIC OVEKTIKWY X OVEKTIKWY, OVEKTIKWV X

gvaioBbntwv, gvaioBntwv x guaiocBntwv, Ba ival 1BIaiTEPA EVOIOPEPOLTEC.

TéNOC @aivetal 61l n aflommoinon Twv OULYKeEKPIPEVWY RAPDs Tou
Sl0QOPOTIOINCAV TOUC OVEKTIKOUC YEVOTUTIOUG, Ba ATav 1dI0ITEPO EVIIAPEPOV
va QOKIJOOTOUV O OXNMA KUKAIKNG €TTIIAOYNC, TIOU VO GUVOUALEl ETTIAOYN HE

BonBeia poplakwv delktwv (MAS.) kal ocuuBatiki pebodoroyia.
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SUMMARY

Development of germplasm tolerant to low temperature stress during
field germination and eariy growth is interesting to maize hybrid breeding
industry. Such germpiasm would serve as valuable source for developing
inbred lines capable to field germinate, stand establishing and expressing
early vigor and development.

The possibility to use early development traits evaluated under
controlled room growing conditions, along with molecular screening as means
of indirect selection criteria was the objective of this study.

Thirty SI families from a broad based maize population were used.
From these families, based on previous field evaluation and selection, the 20
were classified as cold tolerant and the other 10 as sensitive. All these
families along with the base population (Co), the derived CI tolerant to low
temperature and two inbred lines (one tolerant and one sensitive) were
evaluated under controlled room growing conditions (16/8 h day/night) for
three different growing periods. Period |, 49 days under 18°C; period I, 49
days under 18°C and 8 days under 10°C; period lll, 49 days under 18°C, 8
days under 10°C and 30 days under 25°C. During these three growing
periods data on vigor and development (VD), number of plants survived
(PSV), height of the upper leaf sheath (HSL), fresh above ground weight
(FW) and leaf chlorophyll (LC) were recorded. Ail entries were also subjected
to Pioneer Cold Test and their germinability was recorded. Furthermore
molecular PCR mediated analysis using 20 random RAPD primers was run
among and within genotypes.

Data showed that the low temperature stress (period IlI) accurately
differentiated the tolerant from sensitive genotypes. Cold tolerant genotypes
generally expressed better vigor and early development based on all traits
evaluated. In particular cold tolerant genotypes had better germinability and
increased (double) number of plants survived combined with increased FW,
LC and HSL. The number of plants survived the cold stress seemed to most

effectively differentiate among genotypes. Regarding the variability to
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molecular data, RAPD primers OPB-11 and 18 effectively discriminated the
tolerant from sensitive genotypes. These data provided preliminary evidence
on the possibility these RAPDs to be utilized in MAS breeding schemes.

In conclusion our data provided preliminary evidence suggesting that
the methodology studied could be useful as screening tool in population

improvement schemes.
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Mivokag 1. ZUUTIEPIPOPA ETUAEYHEVWV AVEKTIKWV OIKOYEVEIWV O BAAAUO

avATTTuEng o 18°C Kal @WTOTIEPIOdO 16 wpeC NUEPA Kal 8 wpeg vOXTA (TIPWTN

TIEPIOBOC AVATITUENK).

OIKOIENEIA PA*

__Babp.__
7 9

10
15
16
24
29
33
40
41
50
54
56
65
70
72
76
81

87

©o A N © O N © 01 o o O N © o o o« o

91

[
o o

98
Méaoog 0pog
CV (%)

DYTA

__apiy.__

g W oW w A~ N N O

o o1 o1 o1 o1 o1 N o1 o

YK®

EK.
15.7+1.7
17.1+0.5
17.3+3.2
13.7+2.0
12.5+£2.1
17.3+1.0
14.7+0.6
13.5+4.8
14.2+0.8
15.2+1.5
11.0+£2.6
13.5+3.6
13.2+11
16.5+0.7
16.5+2.3
13.2+1.9
10.8+3.4
13.9+2.1
13.9+1.5
13.6H.6
14.411.9

13.3

XAB

_Yp / @uto_
3.9+0.9
3.8+0.2
4.4+0.3
4.2+1.8
2.9+1.0
45+0.4
4.3+0.3
45+1.0
3.5+0.3
4.9+0.1
2.6+0.6
3.6+0.7
4.1+0.7
4.8+0.1
3.6+0.6
4.011.1
3.3+1.1
4.4+0.8
4.1+0.6
5.210.5
4.0+0.6

15.9

XAwPO@UAAN

__SPAD__
24.6+2.7
29.9+2.8
28.8+1.8
33.2+3.0
27.0+2.7
29.4+3.1
29.7+2.4
26.5+7.2
28.512.8
30.9+2.2
27.6+3.7
28.3+3.9
28.7+3.7
29.5+1.8
24.5+3.6
29.8+2.8
23.2+3.9
31.4+3.8
23.5+2.9
31.7+3.1
28.3+2.8

9.7

PA, Poun (apioto to 10) PYTA, apiBuog @utwv ava olkoyéveld (UEyloto 10 5) YK®, OYog avwtépou

KOAEOU XAB, XAwPO PBAPOC ULTIEPYEIOL TUNMATOC OTO KABe OTASIO aAVATITUENG XAWPOQUAAN, EUUECOC

TIPOGdIoPIoHOC a€ TIMEC SPAD.
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Mivakag 2. ZLPTIEPIPOPA ETUAEYHEVWV ELAICONTWVY OIKOYEVEIWVY G BAAAPO avATITVENG O€

18°C Kal pwTOTIEPINdO0 16 WPEC NUEPA KAl 8 WPEC VUXTA (TIPWTN TIEPIOSOC AVATITUENK).

OIKOIENEIA PA*
_Bobp.
6 8
13 9
30 6
31 1
42 6
53 6
68 6
74 7
82 9
94 10
Méoog 6pog
CV (%)

* PA, Poun (dpioto 10 10) DYTA, apiBuoC @UTWVY ava OIKOoyEveld (UEYIoTo TO 5)

DPYTA

__opiy.__
5

5

A b~ 00 00 W b

YK®

EK.
14.3+4.]
16.5+21

115
10. 5
14.5+0.6
16.7+1.5
13.6+1.1
13.5+1.0
13.5+15
16.9+0.3
141+2.1
15.1

XAB

_Yp / @uto_
2.9+11
3.4+0.4

4.5
1.8
3.9+0.4
3.8+0.6
3.2+0.5
3.8+0.6
4.0+1.1
5.0+0.5
3.6+0.9
24.3

XAWPOPUAAN

__SPAD__
27.9+25
32.9+2.8
27.3+1.6
37.6+4.3
25.4+2.8
28.7+4.2
24.3+1.9
25.3+2.0
28.8+2.4
27.0£2.1
28.5+4.0

14.0

YK®, 0yo¢ avwtépou

KoAeoO XAB, XAwpPO BAPOC ULTIEPYEIOU  TUAMATOC OTO KABE OTASIO OVATITUENG XAWPOEPUAAN, £UPECOG

TIPOCdIOPICUOC O€ TINEG SPAD.
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Mivakag 3. ZUPTIEPIPOPA KABAPWV CEIPWV Kal TIANBLouwV o€ BAaAapo avamtuéng oe 18°C

KOl WTOTIEPIOdO 16 WPEC NUEPA Kal 8 WPEG VUXTA (TIPWTN TIEPIOdOC avATITLENK).

PA* DYTA YK® XAB XAWPO@UAAN
__Babu.__ __apiOu.__ €K. _yp / @uTO_ __SPAD__
KX
-236 6 5 9.0+0.4 2.3+0.4 28.8+1.3
L-2 S 4 8.0+£0.7 2.1+0.2 25.1+2.6
_MNMAHGO_

Cl! 9 5 14.1+1.8 3.6+0.9 27.6+£3.6
Co 9 3 13.6+3.5 2.8+1.5 27.7+4.2

PA, Poun (apioto 10l10) OYTA, aplOpog @utwv avd olkoyevela (PEyioto 105) YK®, 0gog avwtépou
KOAeoU  XAB, XAwpO BApog LTIEPYEIOL TUAMPOTOC OTO KABE OTASIO AVATITUENG XAWPOQUAAN, EUPECOQ
TIPoodIopIouog o TIuEG SPAD IM-236, avektikr) kaBapr) oeipd L-2, evaiobnmn kabopry ceipda Cl,

TIANBUOPOC ETHIAEYUEVWV OVEKTIKWVY OIKOYEVEIWV CO, 0 apXIKOG TTANBUGHOG.
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Mivakag 4. ZUUTIEPIPOPA ETUAEYHEVWV OVEKTIKWY OIKOYEVEIWV 0€ BAAAPO avAaTITuéng

og 10°C Kal pwTtoTtepiodo 16 wpeg NUEPT Kal 8 wPeC VUXTA (deVTEPN TIEPIOdOC

aVATITUENG).

OIKOIENEIA PA*

DPYTA

__BaBu._ __apiOu.__

7 7
10
15
16
24
29

33
40

o OO N O o OO ©o© o

41
50
54
56
65

~N o0 oo N o

70
72
76
81
87
91

~N OO N N o o

98
Méaog 6pog
CV (%)

5

g N

A NN LW oW NN

- S N S NS . N4 |

YK®

_ EK._
13.7£1.9
16.5+2.0
18.5+0.7
12.8+2.8
13.0
16.5+0.7
13.9+1.6
15.3+1.1
11.9+0.5
14.0+2.0
13.5+14
14.5+2.8
16.0x4.2
13.6x0.8
15.4+1.0
12.6+1.4
11.5+3.5
14.4+1.3
13.6+0.8
14.1+1.6
14.3+1.7
11.9

XAB

_Yp/Quto__
3.6+0.7
4.4+0.7
5.9+0.1
4.4+1.3

34
4.5+0.1
4.1+0.9
3.5+0.1
3.2+0.2
4.4+0.4
3.5+0.5
4.5+1.4
5.4+1.1
4.3+0.6
3.6+0.6
3.9+0.5
3.2+1.0
4.0+0.8
4.1+0.7
4.5+0.5
4.1+0.7

16.9

XAWPO@UAAN

_SPAD_
21.1+5.3
22.3+2.2
24.4+15
23.1+1.5
22.0
22.8+2.0
21.8+2.0
22.6+1.8
18.3+2.2
22.4+4.9
22.8+1.5
20.5+2.8
22.9+2.3
21.8+2.9
21.4+2.1
21.4+2.8
18.6+3.2
23.6+2.9
20.6+2.4
25.4+2.9
22.0+1.7
7.8

PA. Poun (dpioto 10 10) DYTA, aplBuog @LTWV ava olkoyévela (UEyloTo 1o 5) YK®, 0Pog avwtépou

KOAeOU XAB, XAwpO BAPOC UTEPYEIOL TUAMOTOC OTO KABE OTAdI0 avATITUENG XAWPOQUAAN, EUPECOC

TIPOCdIoPIoHOG a€ TINEC SPAD.

Institutional Repository - Library & Information Centre - University of Thessaly

24/04/2024 17:49:06 EEST - 18.227.114.6



75

Mivokag 5. ZUPTIEPIPOPA ETIIAEYUEVWV €LAICONTWVY OIKOYEVEIWV OE OAAAPO aVATITLENG OE

10°C Kol @WTOTIEPIOdO 16 WPEG NUEPT Kal 8 wPEeC VUXTA (OeVTEPN TIEPIODOC AVATITUENK).

OIKOrENEIA PA* DYTA YK® XAB XAWPOPUAAN
Baby. __apiey.__ X. _yp / @uTO_ __SPAD__
6 5 5 11.3+0.8 1.6+0.6 20.1+3.7
13 5 5 9.9+1.7 1.3+1.2 20.4+2.2
30 7 2 9.8+1.8 3.3+x1.6 20.7+3.3
31 1 3 7.0x£1.8 0.8+0.5 22.6
42 4 4 9.3+1.0 1,9+0.1 15.7+2.4
53 5 3 13.7+£1.5 2.9+0.7 16.5+2.2
68 5 5 10.8+1.9 1.9+0.3 16.9+2.2
74 5 5 9.2+1.4 1.5+0.6 19.9+2.4
82 5 4 9.3+3.0 2.0£1.2 23.2+2.8
94 5 3 13.3£2.1 2.7+1.0 17.9+2.5
Méaog 6pog 10.3+2.0 2.0+0.8 19.4+2.6
CV (%) 19.5 37.6 13.2

* PA, Poun (dpioto 1o 10) DYTA, apiBuog @utwv avd olkoyévela (UEyIoTo 10 5) YK®, 0Pog avwTtépou
KoAeoU XAB, XAwpO6 BApog ULTEPYEIOL TUAMUATOC OTO KABE OTAdSIO AVATITUENG XAWPOQPUAAN, EUPECOG

TIPOOdIOPIOUOG O€ TINEG SPAD.
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Mivakag 6. ZudTtePIPOPa KaBapwV CEIpwWV Kal TTANBLCHWY ag BAAAPOo avAaTttuéng oe 10°C

KOl (PWTOTIEPIODO 16 wpeg NUEPA Kal 8 WPEG VUXTA (OeVTEPN TIEPIODOC AVATITUENK).

PA* dYTA YK® XAB XAWPOPUAAN
__BaBu.__ __opibu.__ £K. _yp/ @uTo_ __SPAD___
KX
-236 4 4 9.3+0.3 2.0x0.4 19.4+1.6
L-2 2 3 7.0£1.0 0.6x0.0 15.3+2.3
__MNMNHO_
Cl 8 5 14.6+£3.6 3.1+£1.1 17.3+2.7
Co 10.5+2.2

PA, Pwun (dpioto 10l0) DYTA, aplBuog @UTWV avd olkoyevela (UEyloTo 1o 5) YK®, 0Yog avwiEpou

XAB, XAwpO BAPOC LTEPYEIOL TUNMATOC OTO KABE OTAdI0 aVATITUENG XAWPOQPUAAN, E€UPECOQ
C1,

KOAg0U
TIPOadlopIopog o TINEG SPAD  IM-236, avektikr) kaBopry oegipa  L-2, evaicbntn kabapr) oegipd

TIANBUCOC ETUAEYUEVWV OVEKTIKWVY OIKOYEVEIWV CO, 0 apxXIKOC TIANBLCOC.

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakag 7. ZUPTIEPIPOPA ETUAEYHUEVWV OVEKTIKWY OIKOYEVEIWV G€ BAAAUO aVATITLENG

o€ 25°C Kol wTOoTIEPINdO 16 WPEC NUEPT Kal 8 wpeg vOXTa (Tpitn TTEPIOdOC

avATITUENC).

OIKOIENEIA PA*

__Babp._
7 8

10 8

[EEN
o

15
16
24
29
33
40
41
50
54
56
65
70
72
76
81
87
91

N N4 O O N N ©o O 00 N o oo oo NN N o

98
Méaog 6pog
CV (%)

DPYTA

__apbp.__
4

A M DD O A N O

A o0 oo M W 00 00 O DA 01 W o

YK®

&K
22.0+£2.2
21.8+1.3
20.5+2.1
19.8+2.1

18.0+£2.6
19.3+5.0
17.7+15
17,6+2.6
23.0+1.0
18.8+3.6
18.8+3.3
17.2+2.3
15.2+2.3
18.2+1.9
20.0+£2.0
16.8+3.9
18.4+5.5
17.8+3.1
22.8+2.9
19.1+2.1
111

XAB

_Yp/ @uto_
5.2+1.1
5.3+1.3
6.6+1.5
6.4+0.8

3.9+1.0
4.6x14
3.4+0.2
3.6+1.0
6.9+11
3.8+1.3
4.6x14
5.4+13
4.3+11
3.9+0.7
5.3+1.7
3.5+0.7
5.4+1.5
4.5+0.9
5.8+1.1
4.9+11
22.0

XAWPOQUAAN

_ SPAD__
19.4+£2.2
24.1+1.8
24.7+0.2
21.2+1.7

24.5+5.7
22.3+¥2.3
25.3+0.9
20.3¥14
26.0+2.2
22.2+11
21.6+1.0
23.9+2.7
22.2+1.8
17.8+3.0
21.5+0.4
19.9+1.2
24.3+0.7
24.2+15
21.0+0.7
22.4+2.2
9.9

PA, Pwun (apioto 10 10) DYTA, aplBuog @UTwWV avd oikoyevela (PEyloTo To 5) YK®, 0Pog avwtépou

KOAEOU XAB, XAwpPO BAPOC UTIEPYEIOU TUNPATOC OTO KABE OTASIO AVATITUENG XAWPOQUAAN, EUPECOC

TIPOCdIoPICPOC € TINEG SPAD.
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Mivakag 8. ZLPTTIEPIPOPA ETUIIAEYHEVWV ELAICONTWVY OIKOYEVEIWV G€ BAAAUO AVATITLENG O€

25°C Kal @uTOoTIEPINdO 16 WPEC NUEPA Kal 8 wpeg vUXTA (Tpitn TIEPiodO avaTtTuéng).

OIKOI'ENEIA PA* DPYTA YK® XAB XAWPOQUAAN
Bobp. (o{o](SIVR €K. _yp / @uto_ __SPAD__
6 7 5 10.8+2.5 1.3+0.5 21.0+2.8
13 6 4 16.5x1.3 4.4+0.6 22.6+1.6
30
31 7 1 16.0 3.0 23.9
42 3 4 14.8+1.3 3.0+0.9 19.1+1.8
53 4 2 15.5+10 3.1+2.3 17.2+3.2
68 6 4 11.3+3.8 1.9+0.9 17.4+1.6
74 5 5 10.0+4.5 1.3+0.6 19.2+3.3
82 7 3 16.3+2.9 3.9+0.7 20.7+3.3
94 7 3 18.0+2.6 4.8+0.6 20.3+0.5
Méaog 0pog 14.3+2.9 3.0+1.3 20.1+2.2
CV (%) 20.2 43.3 11.1

* PA, Poun (dpioto 10 10) PYTA, aplBpog @uTwv avda olkoygvela (PEyloto 1o 5) YK®, vyog avwtépou
KOAEOU XAB, XAwpO BAPOC UTIEPYEIOL TUAUATOG OTO KABe OTAdIO avaATITLENG XAWPOQUAAN, EUHPECOC

TIPOGCdIoPIcUOC o€ TIUEG SPAD.
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Mivakag 9. ZuuTtePIPOPA KaBapwv CEIPWV Kal TTANBLCPWY o€ BAAauo avattuéng o 25°C

KOl WTOTIEPIOdO 16 Wpeg NUEPO Kal 8 wPEC vUXTA (TPITn TIEPIOdOC avATITUENC).

PA* PYTA YK® XAB XAWPOQUAAN
__Babp.__ __apiOu.__ €K. _yp/ @uUTO_ __SPAD__
KZ
r-236 6 4 14.0+0.8 2.5+0.7 21.3+15
L-2 4 3 9.7+15 1.1+0.2 16.3x0.4

PA, Pwun (dpioto 10l0) DPYTA, aplBuodg @uTtwv avd olkoyévela (PEyloto To 5) YK®, 0Wog avwTépou
KOAEOU XAB, XAwWPO PAPOC LTIEPYEIOL TUNHOTOC OTO KABE OTAdIO OVATITUENG XAWPOQPUAAN, EUPECOQ
TIPOoadlopIoPog oe TIHEG SPAD T-236, avektikr] kKaBapr] osipd L-2, egvaiocdntn kabopry oceipd C1,

TIANBUOPOG ETUAEYHEVWV OVEKTIKWVY OIKOYEVEIWV CO, 0 OPXIKOG TIANBUCHOG.

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakag 10. Méool O6POI Kal YEVETIKEC TIAPAUETPOL Yia TO YK®D TwV AVEKTIKWY OIKOYEVEIWV
ylo TNV TIPWTN TIEPIOd0 avaTttuEng (BAAapoc avartuéng, 18°C Kal @WTOTIEPIODO 16 wpPEC

nuépa Kal 8 wpeg voxta ).

OIKOTrENEIA* MO CV (%) Olp c" h2 GCV (%)
7 15.7+1.7 10.9 2.9 2.7 0.90 104
10 17.1+0.5 3.2 0.3 0.0 0.06 0.8
15 17.3+3.2 18.4 10.1 9.8 0.97 18.2
16 13.7+2.0 14.3 3.8 3.5 0.93 13.7
24 12.5+21 17.0 4.5 4.2 0.94 16.4
29 17.3+1.0 5.6 0.9 0.6 0.69 4.6
33 14.7+0.6 3.9 0.3 0.1 0.16 1.6
40 13.5+4.8 35.3 22.8 22.5 0.99 35.1
41 14.2+0.8 5.9 0.7 0.4 0.60 4.6
50 15.2+1.5 10.1 2.3 2.1 0.88 9.4
54 11.0+2.6 23.4 6.6 6.3 0.96 22.9
56 13.5+3.6 27.0 13.3 13.0 0.98 26.7
65 13.2+1.1 8.3 1.2 0.9 0.77 7.3
70 16.5+0.7 4.3 0.5 0.2 0.44 2.8
72 16.5+2.3 14.2 5.5 5.2 0.95 13.8
76 13.2+1.9 14.6 3.7 3.4 0.92 14.0
81 10.8+3.4 31.8 11.8 11.5 0.98 31.5
87 13.9+2.1 14.9 4.3 4.0 0.93 14.4
91 13.9+1.5 10.6 2.2 1.9 0.87 9.9
98 13.6+1.6 11.5 2.4 2.1 0.88 10.8

YK®, 0yog avwtepou KoAeoU MO= pEcOC Opog, OV=CUVTEAECTNC TIOPOAAOKTIKOTNTOG, O2P=@AIVOTUTIIKNA
SloKVOPOVAT, 029=yeVeTIKN dlakOpavan, T2=023/c2p kal

GCV=(02g)1/2 /MO.

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakag 11. Méool 6pol Kal YEVETIKEG TIAPAUETPOI Yia T0 YK Twv evaicONTwWY OIKOYEVEIWV

yla TNV TIpwtn Ttepiodo avamntuéng ( BaAauog avamtuéng, 18°C Kol @uTOTIEPIOdO 16 WPEG

NUéEPa Kal 8 wpPeg vOXTA).

OIKOIENEIA*

13
30
31
42
53
68
74
82
94

MO

14.3+4.1
16.5+2.1
115
10.5
14.5+0.6
16.7+1.5
13.6+1.1
13.5+1.0
13.5+1.5
16.9+0.3

CV (%)

29.0
12.5

4.0
9.2
8.4
7.4

10.9
1.5

alp

17.2
4.3

0.3
2.3
1.3
1.0
2.2
0.1

16.9
4.0

0.1
2.1
1.0
0.7
1.9

h2

0.98
0.93

0.16
0.88
0.78
0.72
0.87

GCV (%)

28.8
121

16
8.6
7.4
6.3
10.2

YK®, 0@og avwTtépouv KOAeoU MO=pEcog Opog, BV=CUVIEAEOTAG TIAPOAAOKTIKOTNTOG, G2P=@AIVOTUTIIKNA

Sl0KUOVAN, G29=yeVETIKN dloKUUAVOTN,

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakag 12. Méool OOl Kal YEVETIKEC TIOPAPETPOL YIA TO YK®D TV OVEKTIKWVY OIKOYEVEIWV

yla v devTeEPN TIEPI0dO avatttuéng ( Baiauog avamtuéng, 10°C kal @wTtoTiepiodo 16

WPEC NUEPA Kal & WPEC VUXTO).

OIKOIENEIA*

10
15
16
24
29
33
40
41
50
54
56
65
70
72
76
81
87
01
98

MO

13.7+1.9
16.5+2.0
18.5+0.7
12.8+2.8
13.0
16.5+0.7
13.9+1.6
15.3+11
11.9+0.5
14.0+2.0
13.5+1.4
14.5+2.8
16.0+4.2
13.6+0.8
15.4+1.0
12.6+1.4
11.5+3.5
14.4+1.3
13.6+0.8
14.1+1.6

CV (%)

14.0
12.4
3.8
21.7

4.3
11.8
7.0
4.6
14.3
10.1
19.2
26.5
5.5
6.2
11.0
30.7
9.3
5.5
11.3

o*p
3.7
4.2

0.5
7.7

0.5
2.7
11
0.3
4.0
1.9
7.8
18.0
0.6
0.9
1.9
12.5
18
0.6
2.6

s

3.3
3.8
0.1
7.3

0.1
2.3
0.7

3.6

1.5

7.3
17.6
0.2

0.5

15
121
14

0.2

2.1

1?

0.89
0.90
0.18
0.95

0.18
0.85
0.64

0.90
0.78
0.95
0.98
0.27
0.56
0.79
0.97
0.77
0.27
0.84

GCV (%)

13.2
11.7
1.6
21.1

1.8
10.8
5.5

13.5
9.0
18.7
26.2
2.9
4.7
9.8
30.2
8.2
29
10.4

YK®, 0gog avwtépou kKoAeol MOUECOCG 0pog, BV=CUVTEAECTNC TIOPOAAOKTIKOTNTAG, O2P=@QIVOTUTIIKN

dlokVpavaon, oNYeVETIKN dlokopavon, 12=029/02P kat GCV=( 029)1"2 / MO.
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MNivakag 13. MEol OPOI Kal YEVETIKEC TTOPAUETPOL Yia T0 YK Twv euaicONTwWV OIKOYEVEIWV
yla v 0eVTEPN TIEPI0dO avaTITLENC ( BAdAapog avarmtuéng, 10°C Kal pwToTIEPI0dO 16

WPEC NUEPA Kal 8 WPEC VUXTA).

OIKOTrENEIA* MO CV (%) o’P = GCV (%)
6 11.3+0,8 6.7 0.6 0.2 0.29 3.6
13 9.9+1,7 17.3 2.9 25 0.86 16.0
30 9.8+1,8 18.1 3.1 2.7 0.87 16.9
31 7.0+1,8 25.8 3.3 2.8 0.87 24.1
42 9.3+1,0 11.3 1.1 0.7 0.62 8.9
53 13.7%1,5 11.2 2.3 1.9 0.82 10.1
68 10.8+1,9 17.8 3.7 3.3 0.89 16.8
74 9.2+1.4 15.7 2.1 1.7 0.80 14.0
82 9.3+3,0 32.3 8.9 8.5 0.95 315
94 13.3+2,1 15.6 4.3 3.9 0.91 14.9

YK®, 0Qog avwtépou KoAeoU MO=pEo0C 0p0oG, BV=CUVTEAECTNC TIOPAANAKTIKOTNTOG, O2P=@QIVOTUTIIKNA

dlakupavan, 029=yeveTikr] dlokopavarn, h2=029/ o2P kat GCV=( 029)112 / MO.

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakag 14. Méool OpOI Kal YEVETIKEC TIOPAUETPOL YIo TO YK®D TV AVEKTIKWY OIKOYEVEIWV
yla TNV Tpitn Ttepiodo avamntuéng ( BaAapog avarmtuéng, 25°C Kal @wToTtEPiodo 16 WPEC

NUEPO Kal & WPEC VUXTA).

OIKOINENEIA* MO CV (%) o”"P 1? GCV (%)
7 22.0+£2.2 9.8 4.7 3.3 0.71 8.3
10 21.8+1.3 6.0 1.7 0.3 0.19 2.6
15 20.5+2.1 10.3 4.5 3.1 0.70 8.6
16 19.8+2.1 10.4 4.3 29 0.68 8.6
24
29 18.0+2.6 14.3 6.7 5.3 0.79 12.8
33 19.3+5.0 25.9 24.9 235 0.95 25.2
40 17.7+£1.5 8.6 2.3 1.0 0.41 5.6
41 17.6x2.6 14.8 6.8 54 0.80 13.2
S0 23.0+1.0 4.3 1.0
54 18.8+3.6 19.3 13.2 11.8 0.90 18.3
56 18.8+3.3 17.6 10.9 9.5 0.87 16.5
65 17.2+2.3 13.3 5.2 3.8 0.74 11.4
70 15.2+2.3 15.0 5.2 3.8 0.74 12.9
72 18.2+1.9 10.6 3.7 2.3 0.63 8.4
76 20.0£2.0 10.0 4.0 2.6 0.66 8.1
81 16.8+3.9 23.1 14.9 135 0.91 22.0
87 18.445.5 29.9 30.3 28.9 0.95 29.2
91 17.8+£3.1 17.5 9.7 8.3 0.86 16.2
98 22.8+2.9 12.6 8.3 6.9 0.83 115

YK®, 0og avwtepou KOAeoU MO=pECOC 0pOC, BV=CUVTIEAECTIC TIAPOAANAKTIKOTNTOCG, O2P=@AIVOTUTIIKI)

Slakopavaon, 629=yeveTikr] dlokvuavaon, 12=029/a2p ka1t GCV=( 623)1/2 / MO.

Institutional Repository - Library & Information Centre - University of Thessaly
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MNivakag 15. MEool OPOI Kal YEVETIKEG TIAPAUETPOI Yia T0 YKD Twv euaicONTwV OIKOYEVEIWV
ylo TNV TPITN TIEPind0 avaTtttuéng ( BAAapoc avaTtuéng, 25°C Kal @WTOTIEPI0dO 16 WPEG

NUEPO Kal 8 WPEC VUXTA).

OIKOTENEIA* MO CV (%) 6o 029 i? GCV (%)
6 10.842.5 23.1 6.2 4.8 0.78 20.4
13 16.5+1.3 7.8 1.7 0.3 0.18 3.3
30
31 16.0
42 14.8+1.3 8.5 1.6 0.2 0.14 3.1
53 15.5+10.6 68.4 112.5 111.1 0.99 68.0
68 11,3+3.8 33.6 14.3 12.9 0.90 31.9
74 10.0+4.5 45.3 20.5 19.1 0.93 43.7
82 16.3+2.9 17.7 8.3 7.0 0.84 16.2
94 18.0+2.6 14.7 7.0 5.6 0.80 13.2

YK®, 0og avwtepou KoAeoU MO=pECOC 0pog, OV=CUVTEAECTIC TIOPOAAOKTIKOTNTAG, O2P=@QIVOTUTIIKI)

SloKupavon, 629=yeveTikr] dlakOpavaon, h2=a2g/ a2P kot GCV=( 029)1/2 / MO.

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakag 16. Méool OpOl Kal YEVETIKEG TIOPAUETPOL YIO TO XAB TV QVEKTIKWV OIKOYEVEIWV
ylo TNV TIPWTN TIEPIOd0 avATITUENG ( BAAapOC avAaTITuEng, 18°C Kal pWTOTIEPIOdO 16 WpPEC

NUEPA Kal 8 wpeg vOXTA).

OIKOIENEIA* MO CV (%) CT2p 29 h2="~ GCV (%)
7 3.9+0.9 22.8 0.8 0.7 0.86 21.1
10 3.8+0.2 6.0
15 4.4+0.3 6.4
16 4.2+1.8 41.9 3.1 3.0 0.96 41.1
24 2.9+1.0 34.1 1.0 0.9 0.89 32.2
29 4.5+0.4 7.9 0.1 0.01 0.12 2.7
33 4.3+0.3 7.0 0.1
40 45+1.0 21.4 0.9 0.8 0.88 20.1
41 3.5+0.3 8.4
50 4,9+0.1 2.0
54 2.6+0.6 24.0 0.4 0.3 0.73 20.5
56 3.6+0.7 18.4 0.4 0.3 0.76 16.0
65 4.1+0.7 16.9 0.5 04 0.77 14.9
70 4.8+0.1 2.9
72 3.6+0.6 15.9 0.3 0.2 0.67 13.0
76 4.0+1.1 28.0 13 1.2 0.92 26.8
81 3.3+1.1 32.6 1.2 1.1 0.91 311
87 4.4+0.8 18.1 0,6 0.5 0.83 16.5
91 4.1+0.6 13.7 0.3 0.2 0.65 11.0
98 5.2+0.5 9.6 0.2 0.1 0.55 7.1

XAB, XAwPO PBAPOC UTIEPYEIOL TPNUOTOG OTO KABe oTtddlo avartuéng MO=pEcog Opog, BV=CUVIEAEDTNG
TIOPOAANOKTIKOTNTOG, O2P=@aIVOTUTIIKI] JI0OKOUOVON, O29=yeVETIKI] dloKUUAVaON, h2 =629 / o2 Kk«

GCV=(a2g)1/2 /MO.

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakag 17. Méool 0pol Kal YEVETIKEC TIAPAUETPOI Yia TO XAB TwV €00ICONTWY OIKOYEVEIWV
ylo TNV TIPWTN TIEPI0d0 avaTtttuéng ( BGAapog avamtuéng, 18°C Kal PWTOTIEPI0dO 16 WPEG

NUEPO Kal 8 WPEC VUXTA).

OIKOI'ENEIA* MO CV (%) a2p o™ h2 GCV (%)
6 1.9+1.1 56.5 11 1.0 0.90 53.7
13 2404 14.9 0.1 0.01 0.11 5.0
30 3.5
31 0.8
42 2.9+0.4 12.3 0.1 0.02 0.14 4.6
53 2.8+0.6 19.4 0.3 0.2 0.64 15.6
68 2.2+0.5 251 0.3 0.2 0.63 19.9
74 2.8+0.6 23.0 0.4 0.3 0.74 19.8
82 3.0+1.1 37.4 1.2 11 0.91 35.7
94 4.0+0.5 13.2 0.3 0.2 0.60 10.2

* XAB, XAwpPO BAPOG LTTEPYEIOU TPNUOTOC OTO KABe aTddlo avdarttuéng MO=pEcog 0pog, BV=CULVTIEAEDTNC
TIOPOAAOKTIKOTNTOCG, G2p=@QIVOTUTIIKI] OloKUPAVAT), 029=yeVETIK dlakOuavan, h? =029 / o2P kai

GCV={02g)1/2 / MO.
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Mivakag 18. MEaol OPOI Kal YEVETIKEC TIAPAMETPOL VIO TO XAB TWV OVEKTIKWY OIKOYEVEIWV
yla TNV devtepn Tepiodo avarmtuéng { Barauog avamtuéng, 10°C kal @wTtoTiepiodo 16

WPEC NUEPT Kal 8 wpeg vOXTA).

OIKOIENEIA* MO CV (%) o*p h2 GCV (%)
7 3.6+£0.7 19.7 0.5 0.5 0.91 18.8
10 4.4+0.7 17.0 0.6 0.5 0.92 16.4
15 5.9+0.1 2.4 0.02
16 4.4+1.3 30.8 1.8 -8 0.98 30.4
24 3.4
29 4.5+0.1 3.1 0.02
33 4.1+0.9 22.7 0.9 0.8 0.95 22.2
40 3.5+0.1 2.0 0.005
41 3.2+0.2 5.6 0.03
50 4.4+0.4 9.3 0.2 0.1 0.73 7.9
54 3.5+0.5 155 0.3 0.2 0.85 14.3
56 45+1.4 30.0 1.9 18 0.98 29.7
65 5.4+1.1 19.8 11 11 0.96 194
70 4.3+0.6 13.2 0.3 0.3 0.86 12.2
72 3.6+0.6 15.6 0.3 0.3 0.86 14.5
76 3.9+0.5 13.7 0.3 0.2 0.85 12.6
81 3.2+1.0 30.9 1.0 0.9 0.96 30.2
87 4.0+0.8 19.8 0.6 0.6 0.93 19.1
91 4.1+0.7 17.4 0.5 0.5 0.91 16.6
98 4.5+0.5 10.8 0.2 0.2 0.81 9.7

XAB, XAwpO BAPOC UTIEPYEIOU TUNHPOTOC OTO KABE OTAdIO avarttuéng MO=pEoog 6pog, OV=CULVTEAEDTNG
TIAPOAAOKTIKOTNTOG, O02p=@AIVOTUTIIKI] SloKOPAVAT, 029=yeVETIKN dlak0pavan, h? =029 / o2 Kol

GCV=( 629)1/2 / MO.

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakag 19. Méaol 6pol Kal YEVETIKEG TIOPAUETPOL Yia To XAB Twv evaiocONTwV 0IKOYEVEIWV
yla v de0TEPN TTEPindO avaTttuEn( ( BaAapog avamtuéng, 10°C kal @uwtoTiepiodo 16
WPEC NUEPA Kal 8 WPEC vUXTA).

OIKOIENEIA* MO CV (%) o"P °) h? GCV (%)
6 1.6+0.6 34.1 0.3 0.3 0.86 31.6
13 1.3+1.2 89.5 1.4 1.4 0.97 88.1
30 3.3+1.6 50.0 2.6 2.6 0.98 49.6
31 0.80.5 61.6 0.3 0.2 0.83 56.2
42 1.940.1 5.1 0.01
53 2.9+0.7 24.1 0.5 0.4 0.91 23.0
68 1.9+0.3 15.8 0.1 0.0 0.52 11.4
74 1.5+0.6 42.2 0.4 0.4 0.89 39.9
82 2.0+1.2 58.6 1.4 1.4 0.97 57.7
94 2.7+1.0 37.0 1.0 1.0 0.96 36.2

* XAB, XAwpO BAPOC LTIEPYEIOL TUNAPOTOG OTO KABe oTadlo avaTitugng MO=pPEcOg 0pog, BV=CUVTEAECTNG
TIOPOAAOKTIKOTNTAG, O2P=@AIVOTUTIIK] SI0KUPAVAT, 029=yeVETIK dlakouavaon, h? =029 / o2 ki

GCV=( 629)1/2 / MO.

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakag 20. Méool 6Ol Kal YEVETIKEC TIAPAUETPOI YO TO XAB TV OVEKTIKWV OIKOYEVEIWV
ylo v 1pitn Ttepiodo avarmtuéng ( BdAapoc avamtuéng, 25°C Kal @WTOTIEPI0dO 16 WPEG

NUEPA Kal 8 wpEeC vUXTA).

OIKOTENEIA* MO CV (%) <7> 029 GCV (%)
7 5.2+1.1 21.4 1.2 1.1 0.86 19.8
10 5.3+1.3 24.8 1.7 1.5 0.90 23.6
15 6.6+1.5 22.7 2.2 2.0 0.92 21.8
16 6.4+0.8 12.8 0.7 0.5 0.75 11.1
24
29 3.9+1.0 26.6 11 0.9 0.84 24.5
33 4.6+1.4 31.1 2.0 1.9 0.92 29.8
40 3.4+0.2 5.1
41 3.6+1.0 27.6 1.0 0.8 0.83 25.1
50 6.9+1.1 15.6 1.1 1.0 0.85 14.4
54 3.8+1.3 33.8 1.6 1.5 0.90 32.1
56 4.6+1.4 29.6 1.9 1.7 0.91 28.2
65 5.4+1.3 24.7 1.8 1.6 0.91 23.5
70 4.3+11 26.4 1.3 1.1 0.87 24.6
72 3.9+0.7 17.9 0.5 0.3 0.65 14.4
76 5.3+1.7 32.4 2.9 2.7 0.94 31.4
81 3.5+0.7 18.7 0.4 0.3 0.60 14.5
87 5.4+15 27.3 2.2 2.0 0.92 26.3
91 4.5+0.9 20.0 0.8 0.7 0.80 17.8
98 5.8+1.1 19.2 1.2 11 0.86 17.9

XAB, XAwp0O Bdapog LTIEPYEIOL TPUAUOTOC OTO KABe otadlo avarmtuéng MO=péoog 0pog, CV+OUVTEAEDTIG
TIOPOAAOKTIKOTNTOG, O2p=@OIVOTUTIIKI] Sl10KOPOVOT), O29=yeVETIKA dlaKLuavan, h? =029 / o2p Kk«

GCV=( 029)1/2 / MO.

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakag 21. Méool OOl Kal YEVETIKEC TIAPAPETPOI yia To XAB Twv evaicONTWV OIKOYEVEIWV
ylo TNV TPIiTN TIEPiIndo avamtuéng ( BdAapog avamtuéng, 25°C Kal @WTOTIEPIOdO 16 WPEC

nUEPQ Kal 8 wPeC vOXTA).

OIKOIENEIA* MO CV (%) o h2 GCV (%)
6 1.3+0.5 40.7 0.3 0.1 0.36 24.4
13 4.4+0.6 13.1 0.3 0.2 0.48 9.1
30
31 3.0
42 3.0+0.9 30.1 0.8 0.6 0.79 26.8
53 3.1+2.3 76.5 5.4 5.3 0.97 75.3
68 1.940.9 46.9 0.8 0.6 0.79 41.6
74 1.3+0.6 45.2 0.3 0.2 0.51 32.4
82 3.9+0.7 16.5 0.4 0.3 0.60 12.8
94 4.8+0.6 13.0 0.4 0.2 0.57 9.8

XAB, XAwpPO BAPOC LTIEPYEIOL TUNAPATOG OTO KABE OTAdIO AVATITUENG, MO=HEc0g OPOC, BV=CUVTEAECTNG
TIOPOAAOKTIKOTNTOG, O2P=@AIVOTUTIIKY SI0KUPOVAON, O23=yeVETIKI] dloKUUOvVOT, h? =629 / o2P ki

GCV=( 623)1"2 / MO.

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakoag 22. MEool OPOI KOl YEVETIKEC TIAPAPETPOL YIA TNV XAWPOPUAAN TWV AVEKTIKWV

OIKOYEVEIWV YIa TNV TIPWTN TIEPIodo avamtuéng ( Barauog avamtuéng, 18°C Kai

PWTOTIEPIODO 16 WPEC NUEPA Kal 8 WPEC VUXTA).

OIKOIENEIA*

10
15
16
24
29
33
40
41
50
54
56
65
70
72
76
81
87
01
98

*XAWPOPUAAN, £upecog  TIPOOdIOPIoHOE  OF

MO

24.6+3
29.9+3
28.8+2
33.2+3
27.0+3
29.4+3
29.7+2
26.5+7
28.5+3
30.9+2
27.6x4
28.3+4
28.7+4
29.5+2
24.5+4
29.8+3
23.244
31.444
23.5+3
31.7+43

CV (%) op
10.8 7.1
9.3 7.7
6.3 3.3
9.1 9.2
9.8 7.0
10.8 10.1
8.2 6.0
27.3 52.2
9.9 8.0
7.2 5.0
135 13.9
14.0 15.7
12.8 13.5
6.3 3.5
14.7 12.9
9.7 8.3
16.8 15.2
12.2 14.6
12.6 8.7
9.8 9.7

Tipég  SPAD,

3.3
3.9

5.4
3.2
6.3
2.2
48.4
4.2
1.2
10.1
11.9
9.7

9.1
4.5
114
10.8
4.9
5.9

MO=péoog

opog,

h2

0.47
0.51

0.59
0.46
0.62
0.36
0.93
0.53
0.23
0.73
0.76
0.72

0.71
0.54
0.75
0.74
0.56
0.61

GCV (%)

7.4
6.6

7.0
6.6
8.5
5.0
26.3
7.2
3.5
11.5
12.2
10.9

12.3
7.1
14.5
10.5
9.4
7.7

BV=0ULVTEAECTN

TIOPOAAAOKTIKOTNTOG, O2p=@UIVOTUTTIKI] dlaKOuavarn, 029=yeveTikr dlakOuavaon, h2-02g5/ o2p kal

GCV=( 029)1/2 /MO.

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakag 23. Mool OPOI KOl YEVETIKEC TIAPAPETPOI YIA TNV XAWPOQPUAAN TwWV guaicONTwv

OIKOYEVEIWV YIO TNV TIPWTN TtEpiodo avamtuéng ( Baiauog avamtuéng, 18°C kail

PWTOTIEPINDO 16 WPEC NUEPO Kal 8 WPEC VOXTA).

OIKOIENEIA*

6
13
30
31
42
53
68
74
82
94

MO

27.9+2
32.9+3
27,32
37.6+4
25.4+3
28.7+4
24.3+2
25.3+2
28.8+2
27.0+2

CV (%)

8.9
8.6
5.9
115
11.2
14.8
8.1
7.9
8.3
7.9

CT2p

6.1
8.0
2.6
18.6
8.1
18.0
3.8
4.0
5.8
4.6

2.3
4.2

14.7
4.3
14.2
0.0
0.2
2.0
0.8

2

0.38
0.52

0.80
0.53
0.79
0.00
0.05
0.34
0.18

‘XAWPOPUAAN, EUPECOC TIPOCDIOPICHOC o€ TINEG SPAD, MO=pEoog 0pog, BV=CUVTEAECTIG

TIOPOAAOKTIKOTNTOG, O2p=@QIVOTUTNKN dloKUUavon, a29=yeveTikf dlokopavar, h2=a2g/ a2P kai

GCV=( 629)172 / MO.

Institutional Repository - Library & Information Centre - University of Thessaly
24/04/2024 17:49:06 EEST - 18.227.114.6
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6.2

10.2
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131
0.5
17
4.9
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Mivakag 24. Méool POl Kal YEVETIKEG TIOPAPETPOI YIA TNV XAWPOPUAAN TWV OVEKTIKWV
OIKOYEVEIWV YIa TNV de0TePN TIEPindo avatttuéng ( BaAauog avarmtuéng, 10°C kail

PWTOTIEPIODO 16 WPEC NUEPA Kal 8 WPEC vUXTA).

OIKOINENEIA* MO CV (%) o"P g™ ~Fr GCV (%)
7 21.145 25.1 28.1 24.5 0.87 23.4
10 22.3+2 10.1 5.1 1.4 0.28 5.3
15 24.4%2 6.3 24
16 23.1+2 6.4 2.2
24 22.0
29 22.8+2 8.7 4.0 0.3 0.08 2.5
33 21.8+2 9.2 4.0 0.4 0.09 2.8
40 22.6+2 8.2 3.4
41 18.3+2 11.9 4.7 11 0.23 5.7
50 22.4+5 21.8 23.8 20.1 0.85 20.0
54 22.8+2 6.5 2.2
56 20.5+3 135 7.7 4.1 0.53 9.8
65 22.9+2 9.9 5.1 15 0.29 5.3
70 21.8+3 135 8.7 5.0 0.58 10.3
72 21.4+2 9.8 4.4 0.8 0.17 4.1
76 21.4+3 13.3 8.0 4.4 0.55 9.8
81 18.6+3 17.2 10.1 6.5 0.64 13.7
87 23.6%£3 12.4 8.6 4.9 0.57 9.4
91 20.6%2 11.8 59 2.3 0.39 7.3
98 25.4+3 11.3 8.2 4.6 0.56 8.4

‘XAWPOPUAAN, €PUECOC  TIPOOdIopIoUOG o  TIpEG  SPAD, MO=péooC Opog, OV=CULVTEAECTNG

TTOPOAAAKTIKOTNTAG, G2P=@QIVOTUTTIKI SI0KOPAVAT, 029=yeveTIKA dlokuuavaon, h2=a2g / o2p Kal

GCV=( 629)1/2 /MO.

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakag 25. MEool OpOI Kal YEVETIKEG TIOPAUETPOI YIO TNV XAWPOPLUAAN TWV €LAICONTWVY
OIKOYEVEIWV YO TNV de0TEPN TIEPIODO avaTITLENG ( BAAauog avartuéng, 10°C Kal

QPWTOTIEPIOdO 16 WPEC NUEPA Kal 8 WPEC VUXTA).

OIKOIENEIA* MO CV (%) o2P o(9 GCV (%)

6 20.1+4 18.3 13.4 9.7 0.73 15.6
13 20.4+2 10.8 4.8 1.2 0.25 5.4
30 20.7+3 15.7 10.6 6.9 0.66 12.7
31 22.6

42 15.7+£2 15.3 5.8 2.1 0.37 9.3
53 16.5+2 13.6 5.0 1.3 0.27 7.1
68 16.9+2 12.9 4.8 11 0.23 6.2
74 19.9+2 12.2 59 2.2 0.38 7.5
82 23.2+3 12.0 7.8 4.1 0.53 8.8
94 17.943 13.9 6.2 2.6 0.41 8.9

“XAWPOPUAAN, €UPECOQG TIPOCBIOPICHOG oe TIMEG SPAD, MO=péooq 0pog,

BV=0ULVTEAECTAGITOPOAAOKTIKOTNTAG, O2P=@AIVOTUTITKN] SI0KOPOVOT), G29=YEVETIKH SIOKUPAVON,

h2 =029/ 02p kou GCV= (029)1/2 / MO.

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakag 26. Méaol OpoI Kal YEVETIKEG TIAPAPETPOL YIa TNV XAWPOPUAAN TWV OVEKTIKWV

OIKOYEVEIWV YIa TNV Tpitn Ttepiodo avamntuéng ( Barauog avamtuéng, 25°C kal

PWTOTIEPIODO 16 WPEC NUEPT Kal 8 WPEC vUXTA).

OIKOIENEIA* MO
7 19.4+2
10 24.1+2
15 24,71
16 21.2+2
24
29 24.5+6
33 22.3+2
40 25.3+1
41 20.3+1
50 26.0+2
54 22.2+1
56 21,6%1
65 23.9+3
70 22.2+2
72 17.8+3
76 21,5+1
81 19.9+1
87 24 .3+1
91 24.2+2
98 21.0+1
XAWPOPUAAN, €PPECOC TIPOCBIOPIGUOG

CV (%)

11.1
7.6
0.8
8.2

234
10.2
3.7
6.8
8.3
5.1
4.4
11.2
8.3
16.8
19
5.8
3.1
6.0
3.4

02p

4.7
3.4

3.0

32.8

5.2
0.9
19
4.7
1.3
0.9
7.2
3.4
9.0
0.2
1.3
0.6
2.1
0.5

oe TEG SPAD,

029

3.8
2.5

2.1

31.9
4.3

0.01
1.0
3.8
0.4
0.1
6.3
2.5
8.1

0.5

12

MO=péoog

h2

0.82
0.74

0.71

0.97
0.83
0.03
0.54
0.81
0.32
0.06
0.88
0.74
0.90

0.35

0.59

GCV (%)

10.1
6.6

6.9

23.0
9.3
0.6
4.9
7.5
2.9
11

10.5
7.1

16.0

3.4

4.6

0pog, Ov=0ouVvTeEAETTHG

TIOPOAANOKTIKOTNTOG, G2Pp=@QOIVOTUTIKNA dloKOUavaon, 029=yeveTikr dlokOpavan, 12=029 1o2? Kal

GCV=( 623) 1/2 /MO.

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakag 27. Méaol OPOI Kal YEVETIKEC TIAPAPETPOI YIA TNV XAWPOPUAAN TwV €vaiocdntwv
OIKOYEVEIWV YIa TNV Tpitn TtEpiodo avatttuéng ( BGAapog avartuéng, 25°C kal

PWTOTIEPIOdO 16 WpPEeC NUEPA Kal 8 wpeg vOXTA).

OIKOIENEIA* MO CV (%) o™ GCV (%)

6 21.0+3 13.6 8.1 7.2 0.89 12.8
13 22.6x2 7.2 2.7 1.8 0.68 5.9
30
31 23.9
42 19.1+2 9.7 3.4 25 0.75 8.4
53 17.2+3 18.4 9.9 9.1 0.91 175
68 17.4+2 9.4 2.7 1.8 0.68 7.7
74 19.2+3 17.3 11.0 10.2 0.92 16.6
82 20.7+3 15.9 10.8 10.0 0.92 15.3
94 20.3+1 2.3 0.2

"XAWPOQPUAAN, €UPECOQ TIPOCdIOPICHOG (o] TIMEG SPAD, MO=pécoqg 0pog,

OV=0ULVTEAECTNCTITAPOAAAOKTIKOTNTOG, G2P=@OIVOTUTTIKI] SIOKUUOVAT], G29=yEVETIKI] dlOKUUAVOT),

h?2 =029/ 02p kot GCV= (029)1/2 / MO.

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakag 28. Ta artoteAéopata TNG a&loAoynong tng BAACTIKNC IKOVOTNTOC TwWV
OVEKTIKWV OIKOYEVEIWV 0€ GUVONKEC KATATIOVNGONG XOUNAWY BEPUOKPATIWV [E
10 COLD TEST.

OIKOIENEIEZ R1 R2 ZYNOAIKA
(% I

7 100.0 80.0 90.0
10 50.0 80.0 65.0
15 50.0 80.0 65.0
16 70.0 100.0 85.0
24 50.0 50.0 50.0
29 70.0 60.0 65.0
33 60.0 70.0 65.0
40 60.0 50.0 55.0
41 100.0 90.0 95.0
50
54 90.0 80.0 85.0
56 100.0 60.0 80.0
65 80.0 80.0 80.0
70 60.0 30.0 45.0
72 100.0 100.0 100.0
76 50.0 80.0 65.0
81 90.0 100.0 95.0
87 70.0 60.0 65.0
91 100.0 70.0 85.0
98 100.0 100.0 100.0

Méoog 6pog 76.0

Mocootd % twv oTtdépwv TIov BAdoTNCAV.

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakag 29. Ta amtoteAéopata ¢ a&loAoynong TNC BAACTIKNC IKOVOTNTOG TwWV
€LAICONTWV OIKOYEVEIWV TWV KABOPWV GEIPWV Kal TWV TIANBLCUWY C€

OLVONKEC KATATIOVNGONC XOUNAWY BepUoKpaaiwy pe to COLD TEST.

R1 R2 2YNOAIKA
(%)

OIKOIENEIEZ

6 60.0 60.0 60.0

13 70.0 70.0 70.0

30 20.0 10.0 15.0

31 0.0 0.0 0.0

42 80.0 60.0 70.0

53 50.0 10.0 30.0

68 60.0 60.0 60.0

74 50.0 60.0 55.0

82 60.0 60.0 60.0

94 50.0 30.0 40.0

Méoog 6pog 46.0
KAO. ZEIPEZ

M-236 50.0 60.0 55.0

L-2 10.0 30.0 20.0
MNAHOYZMOI

C1 100.0 60.0 80.0

CO 10.0 20.0 15.0

'Tlocootd % Twv oTIOPpWV TIoL BAdoTnoav, M-236 N aveKTIKr kaBapr) oeipd,

L-2 n evaioBntn Kabapr oeipd.

Institutional Repository - Library & Information Centre - University of Thessaly
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Mivakag la. MpATuTto TwVv TIPOIOVTWVY EVioXuoNg TNG 0AVCIOWTNG avTidpaang TN TTOAVPEPATNG YIO TOV

eKKIVNTA OPB-1. To aOpPoAo (+) emionuaivel TNV tapouaia {wvng.

Zelyn Baoewv
[evotuTiol 200 300 500 600 900 1000 1200 1300
AVEKT.
7(a) +
7(B)
10(0)
10(B)
15(a)
15(B)
16(a)
16(B)
24(a) +
24(B)
29(0)
29(B) 4
33(a)
33(3)
40(a)
40(B) ¢
4lia)
41(B)
50(a) +
50(3) -
54(a)
54(B)
56(0) &
56(3) +
65(0a)
65(3)
70(0) 4-
70(B)
72(0) + + +
72(B)
76(0)
76(B)
81 (a)
81(3)
87(a)
87(B)
91(a)
91(B)
98(0)
98(B)
[-236 +
Cl(a) 4 +
C1(p) N " -
Ap. Zwv. 24/4 36/43 11/43  37/43 5/43 4/43 37/43 7143
MNoocooTto 56.0 84.0 25.0 86.0 12.0 9.0 86.0 16.0

(%)

+ + + +
+
o o+ o+ o+ o+

+ o+ 0+ R+ o+ o+ o+ o+ 4+ o+

+ + +
+ + + B+ + o+ + + + + + o+t

+
+ + + + + + B+ o+ o+ + 4

~
1

o+ o+ o+ o+
+

+ + + +
+
+ +

+
+ o+ o+ +
+

o+ o+ o+ o+t
T +

o+ o o+ o+ o+ 4+ + o+

+ k=

o+ o+ o+ +

S

P
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Mivakag 1B. MpOTUTIO TWV TIPOIOVTWY EVIoXLONG TNE OAUCIOWTNC avTidpaoNng TNG TTOAUPEPACNC YIO TOV

ekkivnt) OPB-1. To cUpPoAo (+) emionuaivel Tnv apouaia {wvng.

ZeLyn Bacewv
[evo- 200 300 500 600 900 1000 1200 1300
TUTTOIL
Euaich.
6(0() +

s(B)

+
+
13(a) + + * + +
+
+
+

+

13(3)

30(a) +

30(B) + +
31(a)
31(3)
42(a)
42(B)
53(a)
53(B)
GB(G)
e=(p) +
74(0)
74(B)
82(a)
82(3)
94(a)
94(B)

L-2
CO(a)
€o(B) + +

Ap. Zwv.  6/23 17/23 3/23 20/23 4/23 3/23 21/23 3/23
Mocootd  26.0 75.0 13.0 87.0 17.0 13.0 91.0 13.0

(%)

+ +
N
+

+ 4+ + + + +
+

+ + + + + o+
+ + + + + + 4

+ + + + + +
+ + + +
+ + + + + +
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Mivakag 2a. MPOTUTIO TwV TIPOIOVIWV EVIOXLONE TNG OAUCIdWTHG avTidpaaong TN TTOAUUEPACNC YIO TOV

ekkivntr) OPB-2. To oUuPoAo (+) emionuaivel TNV Ttapouaio {wvng.

ZelyT Bacewv
[evo- 500 600 700 800 900 1000 1100 1200
TuTIOl
AVEKT.
7(a)
7(3) *
1o(a)
10(3)
15(a)
15(3)
16(a)
16(3)
24(a)
24(3)
29(a)
29(B)
33(a)
33(3)
40(a)
40(B) + +
41(a)
41(3)
50(a)
50(B) +
54(a)
54(B) + -f
56(a) +
56(B)
65(a) +
65(B)
70(a) +
70(B)
72(a)
72(B) f
76(a) +
76(B)
81(a)
81(B)
87(a)
87(B) +
91(a)
9K3)
98(a)
98(B)
r-236
Cl(a)
C|(3) + 4- + +
Ap. Zwv. 19/43 36/43  5/43 11/43 3/43 30/43  31/43 34/43
Mocooto  44.0 84.0 12.0 26.0 7.0 70.0 72.0 80.0

(%)

+ +
+ + + +
ot o+ o+ R+ o+ o+ o+

+ o+ o+ o+ o+ o+
+ o+ o+ 4+
&

+ + + + + o+ o+ o+ o+
+

+ + + + +
+
+ + + + + B+ o+
P+ o+ R+ o+ o+ o+ o+
+ + + + o+ o+ + o+ >+ o+

+
+
T

ot ot o+ o+ o+ o+ o+
+
+ +
N

+ o+ o+ o+ o+ 4+
S
e

+ 4
4- + +
4- +

+ o+ o+ 4+
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Mivakag 2B. MpOTUTIO TwV TIPOIGVIWV EVioXUOoNC TNE AAUCIOWTAE aVTIOPOONG TNG TIOAUUEPACNC YIO TOV

eKKIVNTA OPB-2. To cuypoAo (+) emionuaivel Tnv apouaio {ovng

Zelyn Bdaoewv
[evo- 500 600 700 800 900 1000 1100 1200
TuTtol
Evaic®.
6((;() + + + +
s(B) *
13(a)
13(B) + + +
30(a) + +
30(B)
31(0() + + + + +
31(8) * - .
42(a) +
42(B) + +
53(a)
53(B)
68((])
s=(B)
74(a) + +
74(B) +
82(a)
82(3) +
94(al) . + N
94(B) +
L-2 + -
CO(a) + +
=o(B) +
Ap. Zwv.  2/23 12/23  4/23 7/23 5/23 6/23 8/23 11/23
Mocoaoto 9.0 52.0 17.0 30.0 22.0 26.0 35.0 48.0

(%0)

o+ o+t
+
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Mivokag 3a. MPOTUTIO TwV TIPOIOVTWV EVIOXUOTG TNG OAUCIOWTNE OVTIOPOONG TNG TIOAUUEPACTG YIO TOV

ekkivntr) OPB-3. To oUuPoAo (+) emionuaivel TNV Ttapouaio {wvng

Zelyn Bdogwv
eva- 400 700 900 1000
TUTIOl
AVEKT.
7(ct) + +
7(B)
10((1) 4-
10(3) 4
15(a)
15(3) +
16(a) +
16(3)
24(a)
24(3) +
29(0) +
29(3)
33(a)
33(B)
40(0)
40(3)
41(a)
41(3) +
50(a)
50(3) + +
54(a)
54(3)
56(a) +
56(3) + -
65(a) +
65(3)
70(d) +
70(3)
72(a)
72(B) *
16(a)
76(3)
81(d) 4
81(3) ’
87(a)
87(3)
91(a)
91(3)
98(a)
98(3)
r-236
Cl(a)
ci(3) + +
Ap. Zwv. 27/43  23/43  36/43  24/43
Mocootd  63.0 53.0 84.0 56.0
(%0)

o+ o+ + o+
BoE P+ PR o+ o+ A 4+
+ P 4+ 4+ o+ o+ +

+ o+

+ o+ P+ + & + + + +
+ + + + &

+ R+ o+ A+ 4+ 4+ + &

+ 4+ + + + + + + *

+ o+ o+ B

O

+ 4-
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Mivokag 3B. MPATuTIo TV TIPOIGVTIWV evioxuang TG 0AVCIdWTNE avTidpaaNC NG TTOAVKEPACTC YIO TOV

ekkivntr) OPB-3. To cuuPolo (+) emionuaivel TNV Ttapouaia {wvng

Zelyn Bacewv
[eva- 400 700 900 1000
TUTTOL
EvaicO.

s(0) +

s(B)

13(0) +

13(B)

30(a) +

30(B)
31(a) + +

31(B)

42(a) + +
42(B) + +
53(a) + +
53(B)

68(0() +

es(B)

74(0) +

74(B)

82(a)

82(B) +

94(a) +
94(3) +

L-2 + +
CO(a) +
<:o(B) +
Ap. Zwv.  6/23 7/23 13/23 9/23
Mocoot6  26.0 30.0 56.0 39.0

(%)

+
+

+ 4+ + + + + + + +
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Mivokag 4a. MPOTUTIO TWV TIPOIOVTWV EVIOXUONG TNG AAUCIOWTNE avVTIdPaONG TNG TTOAUPEPATNC yia TOV

ekkivntr) OPB-4. To gupfolo (+) emionuaivel TNV mtapouasia {wvng

Zebyn Pdaoewv
[evo- 600 700 900 1000 1400 1500
TuTIOIl
AVEKT.

7(0) + +
7(B) *
10(0) +
10(B)
15(a)
15(B)
16(0)
16(B)
24(a)
24(B)
29(a)
29(B) + 4
33(a) -
33(B)
40(a)
40(B)
41(a)
41(B)
50(a)
50(B) +
54(a) + 4-
54(8)
56(a)
56(B)
65(0)
65(B)
70(0)
70(B)
72(0)
72(B)
76(0) +

76(B)
81((;() + + + +
81(B) + + +
87(a) + 4- 4
87(B) + +
91(a) + 4. 4- +
91(3) 4
4

+ + +
+

I

+ + >+

+ 4+ 4+ 4+ + + 4+ +
+ o+ o+ o+ o+ o+ 4+

+
~

+ + + +
+
+

+ 4+ + + + o+ + + + + + + + 4+
s+ o+ o+
o+ o+ o+ + +
+ + + + +
+ +
S +

+

+

98(a) +
98(B) + +
[-236
C: (C() + +
Ci(3) * * &
Ap. Zwv. 29/43  25/43  29/43 27143 30/43 28/43
Mocooto 67.0 58.0 67.0 63.0 70.0 65.0

(%0)

4-
4-
+
+

+ o+ 4+
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Mivakag 4B. MPOTUTIO TwV TIPOIOGVIWY EViIoXLONE TNE OALVCIOWTAG avTIBPACaNC TNE TIOAUPEPACNC YIO TOV

ekkivntr) OPB-4. To gupBoAo (+) emionuaivel tnv Tapouaia {wvng

Zevyn Bdaoewv

Mevo- 600 700 900 1000 1400 1500
TuTIOl
Evaio®.
() + + + + +
s(B) + + + + + +
13(a) + +
13([3) + + + +
30(0) + + + + +
30(B) + + + +
31(a) + +
31(3) + + + +
42(0) + + + + +
42(3) + + + +
53(a) + +
53([3) + + +
68((]) + + + + +
68(3) + + + +
74(0() + + + +
74([3) + + + +
82(a) + +
82(3) + + + +
94(ar) + + + + +
94(p) + + + +
L-2 + + +
CO(a) + + + +
CO(0) +

Ap. Zwv. 14/23  17/23  14/23 13/23 14/23 17123
Mocootd  61.0 74.0 61.0 57.0 61.0 74.0

(%)
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Mivokag 5a. MPOTUTIO TWV TIPOIOVTWVY EVIOXUANC NG GAVCIdWTAC avTidpacong TN TTOALUEPACNC Yia ToV

ekkivntr) OPB-5. To gUPBoA0 (+) emionuaivel TNV Tapouaio {ovng

ZeOyn Bdaoewv

leva- 200 400 500 700 800 900 1000 1100 1200 1500 2000
TuTTOIl

AvVeKT.
7(a)
7(B)
10(0()
10(B)
15(a)
15(B)
16(a)
16(B)
24(a)
24(B)
29(a)
29(B) +
33(a)
33(B)
40(a)
40(B)
41(a)
41(B)
50(a)
50(3) +
54(a) +
54(B) *
56(a) + + + + 4.
56(B)
65(a)
65(B)
70(a)
70(B)
72(a)
72(B)
76(a)
76([3) + + + + +
81(a) +
81(B)
87(a)
87(B)
91(a)
91(B)
98(a)
98(B) -
-236 + + + + +
Cl(a) * + & «
CK3) + + + +

Ap. Zwv. 36/43  14/43  15/43  10/43 17/43 22/43 19/43 18/43 18/43 26/43 19/43

Mooootd  84.0 33.0 35.0 23.0 40.0 51.0 44.0 42.0 42.0 60.0 44.0
(%)

+

+
+ + + +
A+ o+

+ + + + + + + + + + +
+

+ + + + + + 4+
+
+ +
+ + + +
+ + + + +
+ + + + + + + + + + +
+
+ + + + + + + + + + +
+ +

+
+
+

+
+
+
+

+ + 4+ + + o+
+
+
+
+
+ + + +

+
+
+
+
+ + + +

+ + + + +
+
+

+ + + + +

+ o+ o+ 4+
+
+
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Mivakag 5. MPOTUTIO TWV TIPOIOVIWV EVIOXUONG TN OAVCISWTAG avTidPacnE NG TIOAUPEPACNC YO TOV

ekKivn ) OPB-5. To guppoAo (+) emionuaivel TNV apouaia {wvng

Zelyn Baoewv

[evo- 200 400 500 700 800 900 1000 1100 1200 1500 2000
TuTTOL
Euvaio®.
() + + + + +
of) + . j
13(a) + + +
13([3) + + +
30(a) + + + +
30('3) + + +
31(q) + + +
31(p) + 4 + +
42(a) + + + + + +
42(B) + + +
53(a) + + +
53(B) * + + +
es(a) + + + + -
w® o+ ¥ + 1 . .
74(a) + +
74(B) + + + +
82(a) + + -
82(B) + + +
94(a) + + + + + +
oap)  + ¢ + + -
L-2 + + + + +
CO(a) e + +
CO(3) + + +

Ap. Zwv. 19/23  7/23 5/23 4/23 14/23 5/23 10/23 8/23 11/23 12/23 7123
Mocootdo  83.0 30.0 22.0 17.0 61.0 22.0 43.0 35.0 48.0 52.0 30.0

(%)
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Mivakag 6a. MPAOTUTIO TwWV TIPOIGVIWY EVITXUONE TNG GAUCISWTNAE avTiIdPOoNC TNG TIOALPEPACNC YIO TOV

ekkivntr) OPB-6. To cupPoAo (+) emionuaivel Tnv apouaia {wvng

ZeLyT Bdoewv

[eva- 300 400 500 600 700 800 1000 1100 1200 1600
TUTIOL
AVEKT.
7(a)
7(3)
10(G)
10(3)
15(a)
15(3)
16(0)
16(3)
24(a)
24(3)
29(a)
29(3)
33(a)
33(3) +
40(a) +
40(3) +
41(a)

41(3) + + 4 4
50(a)
50(3)
54(a)
54(3)
56(a) +
56(3)

65(0) + + + + +
65(3)

70(0)

70(3) +

72(0) + +
72(3) +
16(a)
76(3) +
81(a)
8K3)
87(a)
87(3)
91(a) +
9K3) &
98(a)
98(3)
-236 +
C1(G) +
ci(a) + 4-
Ap. Zwv. 25/43 20/43 20/43  24/43 12/43 11/43  21/43  21/43 18/43 12/43
Mocootdé  58.0 47.0 47.0 56.0 28.0 26.0 49.0 49.0 42.0 28.0

(%)

+ 4+ o+ o+ o+ o+ +
+
+
+
+

+ + 4+ + +
+
+

+ + + &

+ + + +
+ + + + +
+ + + +
+
=

B+ o+ o+ + + + o+ + +
+ + + + + + +
+ + + + + + +
+ + + + + &+ +
ks +
IS

+
+
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Mivakag 6B. MPOTUTIO TWV TIPOIOVTWY EViIoXLONE TNG OAUCISWTAC OVTIOPOONG TNG TIOAUUEPACNC YIO TOV

eKKIvNTr) OPB-6. To gUpBoAO (+) mmIoNuaivel TNV Ttapouaia {wvng

Zelyn Bacewv
reva- 300 400 500 600 700 800 1000 1100 1200 1600
TUTIOI
Evaio®.
6(a)
6(0) + +
13(a)
13(0) +
30(ar) + + +
30(0) 4
31(a) + -
31(0) +
42 (a) + + +
42(B) + + +
53((1) + + 4-
53(B) + + + +
68(a) + T
68(0) + + +
74(ct) + + + + +
74(0) + +
82(a) + -
82(0) + + + +
94(0) + + + +
94(B) + +
L-2 + + +
CO(a) 4- + + +
axB) *
Ap. Zwv.  10/23 6/23 10/23 4/23 12/23 12/23 7/23 6/23 5/23 12/23
Mocootd 43.0 26.0 43.0 17.0 52.0 52.0 30.0 26.0 22.0 52.0

(0lo)

+ + + 4+
+ 4+ + +
+ + 4+

+
+
I

+ +
+

+
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Mivakag 7a. MPOTUTIO TWV TIPOIOVIWV EVIOXLONG TNG OAVCISWTAC avTidpaang NG TIOALKEPACNC YIa TOV

ekkivntr) OPB-7. To cOuPoAo (+) emionuaivel tnv apouaio {wvng.

Zelyn Bacewv

levd- 500 600 700 800 900 1000 1100 1200 1300
TuTION

AVEKT.

7(x) + 4- + + 4-

7(B) * 4

10(a) + + + 4- +

10(B)

15(a)

15(B) +

16(a)

16(B)

24(a)

24(B) +

29(a)

29(B) +

33(0) + + +

33(B) +

40(0) + 4 + +

40(B) + :

41(0) + + + +

41(B) +

50(a)

50(B) +

54(a)

54(B)

56(a) +

56(B) + 4 +

65(a) ) + 4 4 +

65(8) |

70((]) - 4-

70(B) + +

72(a) + 4 + 4 + + 4

72(B) +

76(a)

@) v # +

81(0) + +

81(B)

87(a) + +

87(B) *

91(a) + 4-

9KB) *

98(a) +

98(B)

r-236 +

Cl(a) + +

ci(B) f . .
Ap. Zwv. 19/43  28/43 13/43 25/43 11/43 11/43 26/43 12/43 13/43
Mocootd  44.0 65.0 30.0 58.0 26.0 26.0 60.0 28.0 30.0

(%)

+

+ B+ + o+ o+ o+ o+
+ o+ o+ B+
B oF o+ o+ 4+

+
+
[

+ + B+ o+

T S

N
~

a.
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Mivakag 7. MPOTUTIO TWV TIPOIOVIWVY EVioXuoNg TNG AALCIdWTNC avTidpacng TnNE ToAupepdang yia Tov

ekkivntr) OPB-7. To oUpBoAo (+) emonuaivel TNV tapouaia {wvng.

Zelyn Bdoewv

levo- 500 600 700 800 900 1000 1100 1200 1300

TUTIOl
Evaic®.

6(q) + + +

6(B) + + + +

13(0) + + + + +

13(0) +

30(a) +

30(B) +

31 (a)

31(B)

42(a) +

42(0)

53(a)

53(B)

68(0) + + 4-

68(B) + + + + +

74(a) + +

74(0)

82(a)

82(B)

94(a)

94(0)

L-2 +

CO(a)

CO(0) + 4 4
Ap. Zwv.  9/23 15/23 7/23 16/23 6/23 5/23 10/23 5/23 5/23
Mocootd  39.0 65.0 30.0 70.0 26.0 22.0 43.0 22.0 22.0

(%)

+

+ 4+ + +

+ o+ o+ o+ o+
+ P+ o+
+

+

+ + + + + + o+

+

+ + + +
+
+
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Mivakag 8a. MPOTUTIO TWV TIPOIOVTWVY EVIGXUOTG TNG OAUGIdWTNE avTidpaang NG TIOAUUEPACNC YIO TOV

ekkivntr) OPB-10. To gupBoAo (+) ermionuaivel TNV Ttapouaia {vne.

ZeOyT BAoewv

levo- 650 800 1000 1100 1300 1500
TUTIOIl

AVEKT.

7(cl) + +

7(B) * *
10(a) +
10(3)
15(a)
15(3)
16(a)
16(3)
24(a)
24(3)
29(a) + +

29(3) +
33(0) + + +

33(3) + +
40(a)
40(3)
41(a)
41(3)
50(a) +
50(3)
54(a) + + + +
54(B)

56(a) +

56(B) +
65(a) + + +
65(3)

70(a) + +
70(B)

72(a) +
72(3) +

16(a)

76(3) + +
81(a) +

81(3)
87(a)
87(B)
91 (a)
91(3) + +

98(a) + +

98(3) +

r-236 + +

Cl(a) + + +

CI(3) + +
Ap. Zwv. 24/43  19/43 22/43  27/43 10/43 10/43
Mocoot6  56.0 44.0 51.0 63.0 23.0 23.0

(%)

+ + + + +

+
+ + 4+ + o+ + + + +
+ o+ o+ o+ o+ o+

+
+ +
+

+ + + + +
+
+
+ + + + + +
+ 4+ o+ + + +
+

+ + 4+ +
+
+
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Mivakag 8B. MPATuTIo TwWV TIPOIOGVIWV gvioxuong TG AALCIdWTHG avTidpacong TNG TIOALPEPAaNC yia

ekkivntr) OPB-I0. To cOpfoAo (+) mionuaivel T tapouaia {@vnge.

Zelyn Bdoswv
[evo- 650 800 1000 1100 1300 1500
TuTIOl
Evaio®.
6(a) + + +
6(B) * *

13(0) + + + + + +
13(B)
30(a) + +
30(B) +
31(a)
31(B)
42(a) +
42(B) + +
53(a)
53(0)
68(a) + +
68(B) + +
74(a) +
74(B) +
82(a) +
82(B)
94(a)
94(B) +
L-2 + + + + +
CO(a) + +
CO<0) + +
Ap. Zwv.  8/23 9/23 10/23 10/23 9/23 6/23
Mocooté  35.0 39.0 43.0 43.0 39.0 26.0

(%)

+
+ + + +
+ +

+ + + +
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Mivakag 9a. MPOTUTIO TWV TIPOIOVIWV EVIGXUONG TNE OAUCIdOWTAC aVTIdPOONG TNG TTOAUPEPAONC YIO TOV

ekkivntr) OPB-16. To oOpBoAo (+) emionuaivel Tnv Ttapouasia {wvng.

Zelyn Bdoewv
Ievo- 400 900 1000 1100 1300 2100 2300
TUTIOIl
AVEKT.
7(a) + + + +
7(B) + + + +
10(at) + + + +
10(B)
15(a)
15(B) + + +
16(a) + +
16(p) + +
24(a)
24(B)
29(a)
29(B)
33(a)
33(B)
40(a)
40(B)
41(a)
41(B)
50(a)
50(B) +
54(a)
54(p) + + +
56(a) + +
56(B) + +
65(a)
65(0)
70(a)
70(B)
72(a)
72(B)
76(a)
76(B)
81(0) +
81(B) *
87(a) + +
87(B)
91(a)
91(B)
98(a)
98(0)
r-236
Cl(a)
C1(0) + + +
Ap. Zwv. 31/43  14/43  22/43  23/43 10/43 8/43 14/43
Mooootd  72.0 33.0 51.0 53.0 23.0 18.0 33.0

(%)

o+ o+ + o+ o+
+
+
+

+ o+ + + 4+ o+
+

+ 4+ + o+
+ +
+ + + + +
+

+ + + + 4+ + +

+
+

+ + + +
+
+
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Mivokag 9B. MPAOTUTIO TWV TIPOIOVIWV EVioXuoNg TNG AAUCIdWTAC avTIdPACNC TNE TTOAVPEPATNC YO TOV

eKKIVNTA OPB-16. To gUuBoAO (+) ETIoNUAiIVEl TNV TTapouaia {@vnc.

Zelyn Bdoewv
reva- 400 900 1000 1100 1300 2100 2300
TUTIOIl
Evaiob.
6(a) + + +
6(B) +
13(a) + +
13(B) * +
30(a)
30(B)
31(a)
31(B)
42(a)
42(B)
53(a) + +
53(B)
68(a) +
68(B) + +
74(a) + + + +
74(B) + + +
82(a) +
82(R) + + + +
94(a)
94(B)
L-2 + +
CO(a) + +
00(B) + + +
Ap. Zwv. 13/23 7/23 7/23 8/23 8/23 3/23 7123
Mocooto 57.0 30.0 30.0 35.0 35.0 13.0 30.0

(%)

+ o+ + + o+ o+
+
+
+
+
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Mivakag 10a. MPOTUTIO TWV TIPOIOVIWV €VIoXLONE TNG OAUCIOWTAC aVTIdPACNC TNG TTIOAUKEPACNC YA

Tov ekKivnt) OPB-17. To gUpfBoAo (+) emionuaivel TNV Ttapouaia {wvng.

Zevyn Baoswv
Mevo- 400 500 600 700 800 900 1000 1100 1300
TuTTOI
AVEKT.
7(0)
7(B)
10(0)
10(3) +
15(a)
15(B)
16(a)
16(B)
24(a)
24(B)
29(a) + A
29(B) + + + +
33(a)
33(B)
40(a) +
40(B) +
41(a)
41(B) +
50(a)
50(B) +
54(a) 4- +
54(B)
56(a)
56(B)
65(a) + +
65(B)
70(a) +
70(B) 4
72(0)
72(B)
76(a) 4-
76(B)
81(a)
81(B) *
87(a)
87(B)
91 () 4 +
91 (B) * +
98(a)
98(B) 4
M-236 + +
C 1(0) +
ne) +
Ap. Zwv. 15/43 23/43 32/43 23/43 20/43 21/43 30/43 21/43 19/43
Mocootd 35.0 53.0 74.0 53.0 47.0 49.0 70.0 49.0 44.0

(%)

+ 4+ + + + + + +
+ + + + + + + + +
+ + + + +
+ +
+
+ o+ + 4+ + + +
+ +
+

+ 4+ + +
+ o+ + o+
+ 4+ + 2+ B
+ + + + +
+ + + + +

+
+ 4+ + + 4+ o+ + o+

+ + &+ o+
+
+

+ o+
-+
=
"

T

+ + 4+ + + o+
+ + + + +
+ N
+
+
+

+ + + + o+
+
+
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Mivakag 10B. MpOTUTIO TwWV TIPOIOVTWY EVIoXUONE NG OAUCIOWTNG OVTIOPAGCNG NG TIOAUKEPACNC YIO

ToV eKKIvNTA OPB-17. To cOUBoAO (+) emIoNUaivel TNV Ttapouaia {mvng.

Zevyn Bdoswv
Mevé- 400 500 600 700 800 900 1000 1100 1300
TUTIOL
Evaio®.
6(a) +
6(B)
13(a)
13(B)
30(a)
30(B)
31(a)
31(B)
42(a) +
42(B)
53(a)
53(B)
68(a)
68(p) +
74(a)
74(B)
82(a)
82(B)
94(a) + + + + + + + + +
94(B) + *
L-2 + +
CO(a) + +

+ + +

+ 4+ + + + +

+ 4+ 4+ +

+ o+ o+ 4+ o+ o+ o+ o+
o+ o+ o+ o+

+
o+ 4+ o+ o+ + o+t

+ 4+ + +
+ 4+ + o+
+
+ o+ + + + + 4+ + + o+

+ o+ + o+ o+

coai)

Ap. Zwv.  6/23 13/23  20/23 13/23 5/23 14/23 13/23 12/23 11/23
Mocootd  26.0 57.0 87.0 57.0 22.0 61.0 57.0 52.0 48.0

(%)
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Mivakag 1la. MPOTUTIO TV TIPOIOVIWV €VIoXUONG TNG GAUCIOWTAC aVTiIdPACNE NG TIOAUPEPATNC Yia

1oV €KKIvNTr) OPB-19. To gUpBoAo (+) emicnuaivel TNV TTapouasio {wvng.

Zelyn Baoewv
revo- 800 1300 1400 1500 2000
TUTIOI
AVEKT.
7(0) + + + + +
7(3)
10(a) + +
10(3)
15(a)
15(B) + + + +
16(0) + +
16(3)
24(a) +
24(3)
29(a)
29(B) + +
33(a) +
33(B)
40(a) + + + +
40(B) +
41(a) + +
41(3) + +
50(a) + +
50(B) +
54(a) + + +
54(B) +
56(a) + + +
56(B) + +
65(a) +
65(B)
70(a) +
70(B) +
72(a) + + + +
72([3) + + +
76(a) + +
76(B) + +
81(a) + + + +
81(3) +
87(a) +
87(B) +
91(a) + + +
91(B)
98(a) + +
98(B) + + + +
T-236 +
Cl(a) + +
Ci()
Ap. Zwv. 12/43  15/43 21/43 1943 13/43
Moooot6  28.0 35.0 49.0 44.0 30.0

(%)

+ o+
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Mivakag 11B. MPOTUTIO TWV TIPOIOVIWY EVIGXLONG TN OALCIdWTNC aVTIdOPAONC TN TIOAUMEPAONC Yia

ToV ekKIvNT OPB-19. To aUuBoAo (+) emionuaivel TNV Ttapouaia {®vng.

Zeoyn Bdoewv

revo- 800 1300 1400 1500 2000
TUTTOlL
Evaio®.

6(a)

6(B) T +

13(cl) + +

13(B) + +

30(a)

30(B) +

31(a) + + +
31(B)

42(a) + +
42(B) + +
53(a) +

53(B) +

68(a) + +

68(B)

74(a) +

74(B) 4-

82(a) + +

82(B)

94(a) + + +

94(B) +

L-2 + +

CO(a) +

€0(B) + +

Ap. Zwv. 3/23 3/23 13/23 10/23 8/23
Mocootod 13.0 13.0 57.0 43.0 35.0
(%)
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Mivokag 12a. MPOTUTIO TWV TIPOIGVIWV EVioXUong TNG OAUCISWTAC aVTIdPOONG TNE TIOAVPEPAONC YIa

ToV eKKIvNTA OPB-20. To cUUPBOoAO (+) ETIGNUAIVEL TNV TTIapouaia {ovng.

Zelvyn Bdoewv

reva- 700 800 900 1000 1200 1500 1800 2000
TUTTOL
AVekT.
7((;() + + + + +
7(3) + + + +
10(a) + + +
B(B) + + +
15(q) + + + + +
15(3) + + + + +
16((]) + + + +
16(3) * +
24((}) + + +
24(3) + + + +
29(a) + *
29(3) + +
33(a) + 4 +
33(3) + + + +
40(at) + + + +
40(3) + + + +
41 (o) + + + + +
41(3) + + + + +
50(a) +
50(3) + + +
54(al) + + + + +
54(3) + + +
56(a) + +
56(3)
65(0() + + + +
65(3) + + +
70((]) + + + + + +
70(B) + + + +
72(0) + + 4 + .
72(3) + * *
76(a) +
76(3) + + + + +
81(a) + + + +
81(3) - - . .
87(a)
87(B) + +
91(a) +
91(3) + B
98((]) + + + + +
98([3) + + + +
-236 “H + 4- + + + +
C|(a) + 4- 4- + +
Cl (B) + + + + +
Ap. Zwv. 19/43 28/43  23/43 10/43 3/43 22/43 20/43 28/43
Mocootd  44.0 65.0 53.0 23.0 7.0 51.0 47.0 65.0

(206)
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Mivakag 12B. MpOTUTIO TWV TIPOIOVIWY EVIOXUONG TNG AAUCIdWTHG avTidpaong TNE TIOAUMEPAONG yia

ToV eKKIVNTA OPB-20. To oVUuBoAO (+) eTIoNUaiVEl TNV Ttapouaia {vng

ZeOyT 3d0swv

Meva- 700 800 900 1000 1200 1500 1800 2000
TuTIOIl
Evaioc®.

6(a) 4 4 4 . +
6(3) 4 + + + 4

13(a) +

13(3) 4 4 4 4

30((1) + + +

30(3)

31(a) + + +

31(3) + + 4- +
42(a) 4

42(3) + + +

53((}) + + +

53(3) + + +

68(a)

68(3) + + 4 a

74(q) + + + +

74(3) 4

82(a)

82(3) + + 4
94(q) + + + +

94(3) 4 4 + 4

L-2 + 4

CO(a) 4
CO(3)

Ap. Zwv. 11/23  11/23  7/23 6/23 5/23 6/23 7123 11/23
Mocootd  49.0 49.0 30.0 26.0 22.0 26.0 30.0 49.0

(%)
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