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“We will now discuss in a little more detail the struggle for existence”
(Charles Darwin, The Origin of Species, p.49)

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 12:57:14 EEST - 34.205.135.189



NEPIEXOMENA

2N

MTPOAOTOZE-EY XAPIZTIEZ. ... s 6
OPOANOTTTA et e ettt e e et ae e e e e e e 8
EYPEIA TIEPIAHWH. ... e e 10
SUMMARY Lo e 13
1. TENIKH EIZAT QI H. oo 15
1.1. AlaQOopOoTToIiNoN YEWYPAPIKA ATTOHOVWHEVWY TTANBUCHWV ... 15

1.1.1. KAipaTiky aAAayr Kal TTpoGappoyn Twv TTANBUCHWY...............ooeeeee. 16

1.2. AvaTTapaywyIKr ammOHOVWON KAl EI00VEVEG.......cco it 17
1.3, ETTOXIKA AOPAVEIN ..ot et et 18
1.3.1. EidN KAl OTABIA OIATTAUGTG. ... e 19
1.3.1.1. MpocToipacia kal TPOKANGCN TNG OIATTAUCG. ... v 20
1.3.1.2. Eicodog, £€ENIEN kKal TTEPATWON TNE DIATTAUCNS. ....vv e 20

1.3.1.3. ETTOXIKI} METABIATTAUTIKI) QOPAVEIQ. ..o 21

1.3.2. TTapaTETAPEVN ETTOXIKA AOPAVEI. ... ..ooiiiii it 22

1.4. To evdoouppIwTIKS BakTApIo Wolbachia...............coeeeeeeeeiiiiii 24
1.4.1. KuttapoTTAACHATIKA ACUMBATOTNTA (KA) ... 25
1.4.2. AlapopoTtroinen TTANBUCUWV-EEVIGTWY KAl EI00YEVEDN....................... 27

1.5. H payoAénida NG KEPAGIAG, Rhagoletis cerasi...............coooeeeeeeeiieeececnn. 29
1.5.1. ZUGTNHATIKA KOATATOEN .. eeeeeeeeiee e 29
1.5.2. MOPQOAOYIKA XAPOAKTNPIOTIKG......oeeveeieeiiieeeeeeeeeeeeeeeee e 30

1.5.3. OUTA-EEVIOTEG KAl YEWYPAPIKI DIOCTIOPA. ..o 31

1.5.4. BIOAOYIQ KOI GUHTTERIPOPA ..o 32
1.5.5. MéAuvon TTAnBucuwy NS payoAéndag Tng kepaoidg pe Wolbachia...36
1.5.6. TEVETIKR KAl KUTTAPOYEVETIKA avAAUCH TTANBUCHWYV. ..., 37

1.5.7. DUOIKOI EXOPOI. ...t e 37

1.5.8. OIKOVOUIKI] GNUACIA TOU EVTOMOU.......vviiiiiiiieiiiiiiieeee e 38

1.5.8.1. OiKovopIKr) onuacia Tou eviopou yia Tnv EAAGDa................. 41

1.5.9. M£Bodol avTIMETWTTIONS TNG PAYOAETIONG TNG KEPATIAG............ooc.... 43
1.5.9.1. TPOANTITIKA HETPA QUTO-UYEIOG. .....uveeeeieeeieeeeeeeeeeeeeeeeeee 43

1.5.9.2. MéBodol TTapakoAouBnong Tou TTANBUGHIOU TNE payoAETIOAC

L1 4Tl €:Xo e (o 1o (oSSR 43

1.5.9.3. XNMIKA KATATTOAEUNON. ... vt 44

1

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 12:57:14 EEST - 34.205.135.189



1.5.9.4. BIOTEXVIKEG MEBODOL. .....coooii it 45

1.5.9.5. BIOAOYIKA KATATTOAEUNGON. ... ittt 47
LG T X e 1 £ o TSR 48
BIBAIOYPAMI ... e 51
2. TENIKA YAIKA KAI MEGOAON. ... 69
2.1 TIEPIOXEC HEAETNG ., 69
2.2. ZUVOAKEG EPYACTNPIOU. ..ovieiiiiiieee e e, 69
2.3. ATOMIKG KAOUBIA EVNAIKWIV. ..o, 70
2.4. KAoUBIG TTEIPAMATWY TTPOCUZEUKTIKAG ATTOUOVWONG.. ... 71
2.5. ZuAhoyn vupgwy atrd TTPOCRERANHEVOUS KAPTTOUC. ......eveeeeeeeeeeeeeeeeeeee 72
2.6. METPNON HEYEBOUC CUWHATOC EVNAIKWIV. ...oevveeieeieeeeeeeeeeeeeeeee e 72
2.7. Atropovwon DNA arrd evidika R. cerasi ye tn péBodo CTAB..................... 73
2.8. AAucidwTn Avtidpaon MoAupepAonS (PCR)......cccoooviiieiiee e 74
2.9. HAekTpo@opnon DNA G€ TIKTWHA AYAPOLNG.....oooeee e, 75
2.10. Mpoctoiyacia poidvrog PCR yia TautoTroinon MEcw aAAnAouxiong... ... 76
2.11. AvAAuUGn BEBOHEVIIV OAANAOUXIONG......ooeieeeiee e 77
BIBAOYPOQIQ. ... 79

3. TEQIrPA®IKH KATANOMH THZ PAFOAETIAAL THZ KEPAZIAZ ZTHN EANAAA
KAl MOAYNZH ME TO ENAOXYMBIQTIKO BAKTHPIO

WOLBACHIA PIPIENTIS . ... e, 80
L Eax o 7Y 4 11 SRR 80
Ty B T o A0 AV o T 81
3.2, YAIKG KO MEBODBOL. ... 82

3.2.1. Tewypa@ikr dIaoTTOPA TOU EVTOLOU, PUTA-EEVIOTEC KAl TTOCOGTO
TTPOGPOANG . .. e 82
3.2.2. EAeyxo¢ rapouciag TG Wolbachia..............ccccceeeeeiiiiiiiii 86
GO 1 (0] £9, V0o (o) (o F TR 87
3.3.1. Tewypa@ikr dIaoTTOPA TOU EVTOLOU, PUTA-EEVIOTEC KAl TTOCOGTO
TTPOGPOANG . .. e 87
3.3.2. EAgyxo¢ Tapouciag TG Wolbachia..............ccc.eeeeeeiiiiiiiiiiiiii 87
I I T4 0 11 [« o (RS 91
BIBAOYPAMIO ... e e 94

4. TEQIPA®IKH MAPAANAKTIKOTHTA ZTHN NEPATQXH THX AIANAYZHZ KAI

‘BET-HEDGING’ XTPATHINKEZ QX MEZO ANTAMNOKPIZHZ TQN MAHOYZMQN

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 12:57:14 EEST - 34.205.135.189



THZ PAFOAETIAAZ THZ KEPAZIAZ XTIZ OIKOAOIKEZ AIA®OPEZ TQN

ENAIAITHMATQN KAI ZTHN KAIMATIKH AAAATH. ... 97
TTEPIANIUIN. ¢ e, 97
Sy T o (o A0 1V o TR 98
4.2 YNKA KA MEBODOL. ...t 102

4.2 1. NNANBUGHOoI TNS PAYOAETIOAS TNEG KEPAGIAG. ..coeviieeieeiieeeeeeeeeeeeeeeee 102
4.2.2. TIEIPAPATIKN OIODIKAGIQ. .....veeeeeeeeeeeeeeee e 105
423 ZTATIOTIKA AVOAUCT ... 105
v RCIEN 1 (o) £8,¥:Co 1 Ulo & (o N 105
X U T4 o1 o[ o [T 111
BIBAMOYPOQIC. ..., 118
5. TEQIPA®IKH MAPAANAKTIKOTHTA XTH METAAIAMAYTIKH ANAMTY=H TQN

NYM®PQN THE PAFOAETIAAZ THEZ KEPAZIAZ. ... 124
TTEDIANIUIN. - et 124
B BICOAYUIY oo 124
5.2 YAKG KO MEBODOL. ..., 126

5.2.1. TIANBUGHOI TNG PAYOAETIOAG TNE KEPACIAG. ...uvuve e, 126
5.2.2. TIEpAUATIKA DIAOIKAGIQ. ..o 129

5.2.2.1. Tewypa@Ikn TTAPAAAAKTIKOTNTA OTN METADIATTAUTIKN
AvaTTTUEN VUPQWY HE BIATTauon £vOC ETOUG.........ccceeneee.. 129
5.2.2.2. Emidpacn BpuOKpaciag oTn METAdIATTAUTIKA avatTuén

OWIHWYV KAl TIPWIKWY TTANBUG WY HE DIAQPOPETIKA eTiTreda

YOVIDIAKIG PORG. - ettt ettt e e e e e e e e e e e aeeeaeeeas 131
5.2.2.3. Tewypa@ikn TTAPAAAAKTIKOTNTA OTN METADIATTAUTIKN
avaTtTTugn VUPQWY PE TTaparetapévn dIammauon.............. 132
5.2.3. ZTATIOTIKA) AVAAUGH......coi ittt e e 132
5.3, ATTOTEAEGHOTO. ..o 133

5.3.1. Tewypa@Ikn TTAPAAAAKTIKOTNTA OTN METADIATTAUTIKR avAaTITuEn
VUHQWY HE DIATTAUCT] EVOG ETOUG. . ... e, 133
5.3.2. Emidpacn Bepuokpaciag otn peTadiatrauTik avaTTugn Swipwy

KAl TIPWIHWY TTANBUGHWY HE DIAPOPETIKA ETTITTEDN

1[0}V ][0 {4 Tl o o] o T« 134
5.3.3. Tewypa@Ikh TTAPAAAAKTIKOTNTA OGTN METADIATTAUTIKY avAaTTugn

VUHQWY HE TTAPATETAMEVN ETTOXIKA AOPAVEIQ. .....ovvvveeeeeeeeeeeee 141

3

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 12:57:14 EEST - 34.205.135.189



LN X4 0 11 [« o [ 142

BIBAIOYPAMI ... e 146
6. AIAOOPEZ :TA AHMOIPA®DIKA XAPAKTHPIZTIKA ENHAIKON METAZY TQN
NAHOYZMQN THZ PATOAETIAAZ THEZ KEPAZIAZ. ..o 148
TTERIANWIN. «o e 148
L T T =T Lo A0 1V o TR 149
B.2. YAIKQ KO IMEBODOL. ... 151
6.2.1. NANBUG oI TNE PAYOAETIOAE TNEC KEPACIAC. ... vveveeeeeeeeeeeeeveveeeeee 151
6.2.2. TIEIPAMATIKN OIOADIKAGIQ . .....eeeeeieeeieeeeeee e 156
6.2.3. ZTATIOTIKA AVAAUGT.....ooeeeiie e 157
SRR 1 (0] £9,¥:Co 1 Ulo & (o O 158
6.3.1. MéyEBOC CWHATOC EVNAIKWIV. ..o 158
B.3.2. ETTIBIWION. ...t 160
B.3.3. AVOTTAPAYWYI. ..o 163
oI 2 U T4 1 o[ o [T 169
BIBAOYPAQIO. ... 176
7. HTAPATETAMENH AIANAYZH 2TO ZTAAIO THEZ NYMOHZ EMNIGEPEI
KOZTOZ ZTA ENHAIKA THZ PATOAETIAAZ THZ KEPAZIAZ.......ooooiiii 183
TTERIANWIN. «ce e 183
T BIGOYUIY e 183
7.2 YAKG KO MEBODOL. ... o 185
7.2.1. TIANBUGHOI TNG PAYOAETIOAG TNE KEPACIAG. ... 185
7.2.2. TIEIPAUATIKA OIOOIKAGIA. ......oeiiie e 188
7.2.3. ZTATIOTIKA) AVAAUG. ...ttt e e e 188
ARSI AN 1 (0] 10, Y007V (o4 (o P 189
7.3.1. MEYEBOC GMATOC EVINAIKUIV. ....vviiviieiciiiiieiee e 189
7.3.2. ETTIBIWON. ... 191
RS RC I AN o4 1 {0 (oo 1Y LT 1Y o TR 193
A X4 1 11 (¢ o RS SRS 199
BIBAIOYPAMI ... e 204
8. MPOZYZEYKTIKH ANIOMONQZH METAZY N'EQIrPA®IKA AMTOMONQMENQN
NAHOYZMQN THZ PATOAETIAAZ THZ KEPAZIAZ. ..o 210
TTERIANWIN. «o e 210
S T T o o A0 1V o R 211
4

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 12:57:14 EEST - 34.205.135.189



8.2. YMKA KO MEBODON. . ..o e e 213

8.2.1. TIANBUGHO0I TNG PAYOAETIOAG TNE KEPAGIAG. . ...evvveeieeeieeieieeieeeeeiaee . 213
8.2.2. HUEPAGIOC PUBHOG GUTEUENG. ..o, 215
8.2.3. MNMapapata TTOAATTAAG ETTIAOYAC GUCEUENG.......ooeeeeeeeeeeeee 216
8.2.4. ZTATIOTIKA AVAAUGT].... oottt e 218
SRCIN 1 (o) £9,¥:Co 1 UTo & /o AR 221
8.3.1. HUEPNGI0C PUBOG GUTEUENG. ..o, 221
8.3.2. MNMeapdpara TTOANATTAAG ETTIAOYAC GUZEUENG ....evveenceiee e 223
8.3.3. Aidotnpa éwg T (TTpwTn cUZeugn) Kal SIAPKEIR CUCEUEEWV.............. 230
8.4, ZUCATNON oo, 236
BIBAOYPROQIQ. ... 243
9. ANAKEO®QANAIQZH, ZYMIMNEPAZMATA, ECAPMOIEZ TON AMOTEAEZMATQN,
TTPOONTTIKEEZ . ... ettt aeeee e 248
9.1. AVAKEQAAQIWON CUMTTEPACATUIV. ...evviiiiiiiiiee e 248
9.2. TIPOKTIKEG EQAPHOYES TWV ATTOTEAETHATWV....cooiiiiiiiiiiie e 251
9.3. TIPOOTITIKEG TTEPAITEPW EPEUVOG. ....coi i e 254
BIBAIOYPOQIQ. ... e 257
TTAPAPTHIMA . L.t 258
BIOTPA®IKO ZHMEIQMA ...t 272
5

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 12:57:14 EEST - 34.205.135.189



MPOAOIOZ — EYXAPIZTIEZ

H mapouca diatpifry ektrovABnke katd Tta £rn 2008-2013 oto Epyactripio
EvropoAoyiag kal MewpyikAg ZwoAoyiag Tou TuAuarog Mewtroviag PutikiAg MNapaywyng
Kal AypoTtikou lMepiBaAlovtog Tou lMavemoTtnuiou @coocaliag. ZKomdg NG TTAPOUCAg
O1atpIBAC ATav N PEAETN TNS Blo-oikoAoyiag (DiaTTauan, dnUoypaYia) Kal CUMTTEPIPOPAC
(TTPoGUCEUKTIKA aTTONGVWON) BIAPOPETIKWY TTANBUCHWY TNG PayOAETIOAS TNEG KEPATIAG.
H mAcioyneia twy g€etaldpevoy TTANBuCHwyY TTpoépxovtav amd tnv EAAGDa, otTou
TTAPAAANAG LEAETABNKE N KATAVOMN Twv TTANBUCUWY OTIC NTTEIPWTIKES KAl VNOIWTIKES
TTEPIOXEC TNS XWPAS KAl N TTPOCROAR Twv TTANBUCHWY TOU EVTOUOU HE TA EVOOKUTTAPIKA
Baktpia Wolbachia pipientis. H diatpifry amoteAgital amd éva yevikd pEPOC (sioaywyn,
YEVIKG UAIKG kal uéBodol, avakepalaiwon) kal £éva adikd YEPOg TTou avagépeTal o€ £E
OXETIKA auTOTEAR Kal GAANAOCXETICOMEVA KEQAAaIa. To KABE KeEPAAaIO TTEPIAQMBAvEI
g1Icaywyn, UAIKG Kal ueBodol, amoTeAéouaTa Kal GUZATNON TWY ATTOTEAECHATWY KAl TN
OXETIKA BIBAIoypagia. Znueiwvetal 611 KATTOIEG £TTAVOAAWEIS, TTOU TTNyAagouv ammd Tn
OXETIKA AQUTOTEAEIO TWV KEPAAQiIWY KAl ATTAVTWVTAI GUVABWE GTNV £1I6aywyr i 6Ta UAIKA
Kal JEBODBOI TOU KABE KEQOAQiou, KpIBNKav amrapaitTnTeS yIa TNV TTANPECTEPN KATAvONon
TOU KABE KEPaAaiou.

©a ABeAa va eKPPACW TNV EUYVWHOOUVN HOU KAl TIG BEPUOTATEG EUXAPIOTIEG UOU
otov AvarrAnpwth KaBnyntA k. N.©. Mamraddtrouro, empBAéTovTa TNG DIBAKTOPIKAG HOU
OIaTPIBAG, VI TNV EUTIOTOCUVN TTOU Hou €0€IEe pe TNV avdABeon autoUu TOU TTOAU
evOIaPEPOVTOG BEUATOC, TN ouveX KaBodriynon Kal TIC XPNOIMES CUHPBOUAEG o SAa Ta
otdadia TN diIatpIBAC (CUAAOYH Kepaoiwy, OXEDIACHOS TTEipaudTwy, avdiuon Kai
TTAPOUGIacn ammoTEAEOUATWY, £EAyWYN CUUTTEPAGHATWY, JIOPBWOELIC GTO KEIHMEVO TNG
O1aTpIBACG, ouyypaeny ONUOCIEUNATWY TTOU TTPOEKUYAY atmd Tnv TTapouca diaTpifn).
Emriong, euxapiotw Ttoug Kabnyntéc k.k. B.l. Karcdyiavvo kar K. Mtrouptln, HEAN TNG
OUMBOUAEUTIKAG ETMITPOTIAG, VIA TIC UTTOOEIEEIC KAl TN CUMBOAR TOUG OTNV TTAPOUGIaoH
TOU KeIpEvou TNG DIatpIBg. OeppdTateg cuxapIoTieg oPpeiAw oTov ETTikoupo Kabnynth K.
X.©. Naka yia Ttnv KaBopIoTIK) TOUu GCUUPBOAR ©OTn OTATIOTIKA ETTegepyacia  Twy
AmmoOTEAEGHATWY. [ TN CUMMETOXN TOUuG OTNV €EETACTIKA emTpoT}, Ba ABtAa va
euxaplotiow Toug Emmikoupoug KaBnyntég kk. X. ABavaciou kai X.©. Ndaka kal Tig
KaBnynATpieg kk. M. ZappotrouAou-ZouAtdavn kai . Maupayavn-Taoimidou.

Oepuéc euxapioTieg ekppalovral oto Ap. AAEEavdpo A. Aiapavtidn kar otnv

utrown@ia AIBAkTwp ZTEAAG A. TamravacTaciou yia TN CUPTTAPACTAGH KAl TNV TTOAUTILN
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BonBeia kard TNV eKTEAECN TWV TTEIPAPATWY. [a TN BorRBia katd T GUANOYI KEPATIWY A
TNV QITOCTOAN Kepaciwv amd did@opes TrepIoxéc TNG EAAGDAG kai NG lepuaviag,
EMOUPW va €uxapiIoTcw TOUuG K.K. A. Alauavtidn, X. lepoowrtn, X. lwdavvou, H.
Kouvaridn, B. Karoodyiavvo, A. Xa ka A. Maupoudrn, kaBw¢ kai TI¢ K.K. Z.
Mamravactaciou, A. Zapakatcavou, . Maupayavn-Toimmidou, H. Vogt kai K. Képpler.
EidikoTepa 11 K.K. H. Vogt kai K. Kbppler, 8a ABeAa va TIC €uxXapIoTACW KAl YIA TN
BIaBeoIPOTNTA TWV KAIMATIKWY dedopévwy Twy TTEPIOXWY TNG Mepuaviag (Steckneblerg,
Dossenheim) amé émrou TpoAABav o1 TTANBUGHOI TTOU XPNOIUOTTIOINBNKAY OTNV TTapoUca
oiatpIBr. Emiong, Ba ABEAa va  guxapIioTACW TOv ETTIKEQAAR KaI TO TTPOCWTTIKS TOU
EpyacTtnpiou Mopiak¢ BioAoyiag, MeveTikiAg kar Bioxnueiag tou Turuarog Alaxeipiong
MepiBalAovrog kai Puoikwy Moépwv Tou MavemoTtnuiou Matpwy, Kar €10IKOTEPA TOV
KaBnynt k. Kwota Mtrouptln, Toug Apeg Mavayiwtn Zammouvtl kal ZTéE@avo Ziwlo
KabBw¢ kar 10 Mapio ZkapBeAdkn yia Tnv TOAUTIMN kaBodAiynon, Ponbeia kal
CUMTTAPACTACN KATA TNV EKTEAECN TWV TTEIPAUATWY QVIXVEUCNC KAl TAUTOTTOINONS TWV
otedexwy NG Wolbachia oT1oug TTANBUGHOUG TNG PayoAETIdaE Tng kepacidg. MNa n
@IANoAoyIKr emmipéAEIa Tou Kelpévou TNG diatpIRrig Ba ABeAa va suxapiothiow Tn GiAdAoyo
E. K. ZuTtrtepa.

TENOG, €MBUPW va EUXAPICTACW TNV OIKOYEVEIQ HOU yIa TNV APEPIGTN, NBIKA Kal
OIKOVOMIKA}, ouptTapdoTacn kai aydmn mou pou £0scifav kard Tnv ekmévnon g
DI0OKTOPIKAG Mou BIaTpIRAG. OepuoTaTEG EUXAPIOTIEG BEAW va ekppdow kal oTto Niko K.

ZUTITEPG yIa TN Bepun Kai DIapKA CUPTIAPACTACN OTNY TTPOCTTABEIa OU QUTH.
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OPOAOTIA

Avatrapaywylik ammropévwon (reproductive isolation): ekppaletanl étav o1 amdyovol
TTou TTpokUTITouV atrd TN dlacTaupweon dUo TANBuCHWy givalr AiydTeEPo BIWGIKOI KAl
yovIhOI 0¢ GxEON ME QUTOUG TTOU TTPOKUTTTOUY OTaV JIGCTAUPWVOVTAI HETAEU TOUG TA
dropa Tou idlou TTANBUGHoU.

AppooTikéTnTa (fitness): n péon cuvelc@opd £vdg AAANAOUOPPOU 1 EVOC YOVOTUTTOU
otnv €mmépevn Yevid N OE EMTUXNMEVEG YEVIEC, ©E OUYKPION MHE QUTAV GAAoU
aAANAOLOPPOU 1) yovOoTUTTOU. TTAPAUETPOI OXETIKOI UE TNV APMOCTIKOTNTA QAvAQPEPOVTAI
otnv IkavétnTa emBiwong A otn yoviudtnta (TTocoTNTA YAUETWY, CUVABWCE auywy, TTou
Tapdyovral).

AtrokAivouoa (@uoikf)) smAoyfy (divergent natural selection): cuctaTiké TN¢
QUOIKAC  €mAOYAC TToU  ekPpaletal  Adyw  VEWYPAQPIKAC KAl OIKOAOYIKAG
TTAPAAAGKTIKOTNTAG TWV EVOIAITNUATWY.

Aildrauon (diapause): LI TTPOYPAMUATICHEVT, VEUPOOPUOVIKA EAEYXOMEVN, QVACTOAR
NS avdamTugng N avamapaywyng n évapén Tng OTToiag TTPONYEITal TNG EMEAVIONS TwV
Ouopevwy  TTEPIBAANOVTIKWY CuvBnkwy Kal cuppaivel kKatd TN OIAPKEIA OPICHEVOU
otadiou | oTadiwyv Tou BIOAOYIKOU KUKAOU.

‘Evraon diamauong (diapause intensity): n didpkeia tng didtrauong uttd dcdouEveg
OUVONKEC.

Etroxikiq adpdveia (dormancy): pia €moxika emravaiappavopevn mepiodog kard tnv
OTTOIa N AVvATITUEN KAl N avaTTapaywyr avacTéAAovTal.

KuttapotmAaopaTtiKh acupparétnTa (cytoplasmic incompatibility): ekppaletan étav
éva JOAUcuéEvo Me Baktipio (.. Wolbachia) apoeviké diacTaupwBel pe £va un
HOAUCHEVO 1] DIAPOPETIKA MOAUGHEVO BnAUKS Kal TTPOKAAELI TO BAvaTo Twv gURPUWY (o€
OITTAo£10r EvTouQ).

Maparerapévn didmmauvon (prolonged diapause): tapauovy ce didmmaucn yia
OIGOTNHA PEYAAUTEPO TOU £VOC £TOUG.

MpoaipeTik didmrauon (facultative diapause): didmrauon ou cupBaivel ota ATOHA
OPICHEVNG MOVO YEVEAG N YEVEWY, OTaV TO EVTOMO, G€ KATAAANAa oTddia Tng Jwn¢ Tou,
UTTOOTEI TNV €TTIOPACN  OCUYKEKPIMEVWY  TIMWY  OPICHEVWY  TTAPAYOVTWY  TOU

TEPIBAAAOVTOC.
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20cuin opoiwv (assortative mating): pn Tuxaieg oculeueic 6TTOU TA ATOHA ME D10
YEVOTUTTO F/kal @aivéTutro culeuyvuovTal ouxvoTEPa UETAEU TOug o€ oxéon ME 1o T Ba
avapevoTav av ol CUZEUEEIC ATAV TUXAIEG.

TomkA Twpoocapupoyn (local adaptation): yevotumor evég TANBucuoU  £xouv
MEYOAUTEPN QAPMUOCTIKOTNTA GOTIC TOTTIKES TTEPIBAAAOVTIKEG CUVOAKES TWV EVOIAITAHATWY
TOUG G€ OX£ECN ME TOUG YEVOTUTTOUG TTOU TTPOEPXOVTAI aTTO AAAG EVOIITAMATA.
QaivoTummkA TTAAOTIKOTATA (phenotypic plasticity): n ikavétnra evég opyaviouou va
EKQPAlel DIAPOPETIKOUS QAIVOTUTTOUS avAAOYa MHE TIC ETTIKPATOUCEC TTEPIBAANOVTIKEG
OUVONKEC.

QuAeTikA atropdvwon (sexual isolation): pia popery avarmrapaywyikig ammopdvwong
TTOU aTToppEEl ATTO TNV TTAPAAAAKTIKOTATA KATA TNV £TTIAOYH CUZEUENG.

QuAeTikA emAoyn (sexual selection): pia amrd 11 BUVAPEIG ETTIAOYAG TTOU OXETICETAI PE
TNV TTAPAAAGKTIKOTNTA OTA TTOGOCTA GULEUENS METAEU Twy atdpwy ToU 18iou QUAOU, TTOU
ATTOPPEEI ATTO TOV AVTAYWVICHO TWY APCEVIKWY KAl TNV £TIAOY OUJeUgNC Twv BnAukwy,
A/Kal HETAEU Twv DUO YUAWYV £vOC TTANBUGHOU.

YmoxpewTikf didmrauon (obligate diapause): diamrauon tTou cuppaivel o OAa TQ
dtopa KAOE yevedg TOU eviOpoU, aveEapTATWE TWY TTEPIBAAANOVTIKWY CUVENKWY.

‘Bet hedging’: otpatnyikiy amoQuyAg 1 avTioTABuIoNS Tou KivoUuvou. Ta dTtopa £vog
TTANBUGHOU ekPpadouv &va eupld QACUA QAIVOTUTTWY UTTO TIG iDIEC UN TTPORAEWIMES

TTEPIBAANOVTIKEG HETABOAEC.
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EYPEIA NEPIAHWH

H payoAénda tng kepaoiag, Rhagoletis cerasi (Diptera: Tephritudae), civar éva
HMOVOKUKAIKO, OAlyO@Ayo €i00¢ evTOUOU TTOU ATTAVTATAl OTIC EUKPATEC TTEPIOXEC TNG
EupwTtrng kai TnN¢ AuTikn¢ Aciag, kaBwg¢ Kal oTny TEPIOXN TNG OUTIKAS ZIBnpiag (Pwaia).
AlGTTaUEl UTTOXPEWTIKG OTO OTADIO TNG VUHENGS YIa £va 1| TTEPICOOTEPA £TN KAl TA EVAAIKO
egépxovtal Katd Tnv TeEPiodo étrou uTTApXouv BIABECIUOI KAPTTOI-EEVIOTEG TWV E£10WYV TOU
vévoug Prunus spp. (Rosaceae; P. cerasus, P. avium, P. mahaleb) kai Lonicera spp.
(Caprifoliaceae; L. xylosteum and L. tartarica). Napd Tnv OIKOVOMIKA] Onuacia Tou
EVTOMOU VIO TIC EUPWTTAIKEG XWPES Kal EIDIKOTEPA YIA TN XWPA KA, N BIO-0IKOAOYIa Kal N
CUMTTEPIPOPA DIAPOPETIKWY TTANBUGHWY TOU eviopou Oev £Xouv UEAETNOE oe PABoC.
TNV TTapouca d1I0aKTopIKr dIaTpIRr ££ETACTNKE apXIKG N dIacTTopd Twv TTANBUCHWY TOU
eviéuou otnv EAAGDa kai n Trapoucia Tou evdokutTapikou Baktnpiou Wolbachia
pipientis. ZTn CUVEXEIA, XPNOILOTTOIWVTAG KUPIWEG EAANVIKOUC TTANBUGOUC aAAG Kkal dUo
YEPHAVIKOUC HE TToIKIAa  emmiTreda  yoviIDIOKAG POAG, MEAETABNKAV Ol YEVETIKOI Kal
TTEPIBAAAOVTIKOI TTAPAYOVTES TTOU KaBopifouv: a) Tnv TTEPATWON TNS JIATTAUCNS Kal TNV
ékpaon BIOAOYIKWY KUKAWY MEYOAUTEPWY TOU £vOG £TOUG, B) TN METAdIGTTAUTIKA £EEAIEN
TWY VUPQWY, V) TIC DNUOYPAPIKEC TTAPAMETPOUC TwV EVNAIKWY Kal &) TNV avdamTuén
HNXQVICHWY TTPOCULEUKTIKIEC ATTOHOVWIONG.

Ta amoteAéouara TnG TTapoucag diatpIpAc (KepdaAaio 3) £dcigav 611 TTANBUC oI
NS PAYOAETIONG TNS KEPACIAC ATTAVTWVTAI DIACTTIAPTA GE NITEIPWTIKEG KAl OE VNOIWTIKES
TEPIOXEC TNG EAAGDAC OtToU UTTApXOUV KOAMEPYOUMEVEG 1| QUTOQUEIC KEPAOIEG,
BUCOIVIEG, AYPIEC KEPAOIES, QUTA WAXAAETTIOU Kai GAAQ €idn Prunus spp., OTTwG Aypieg
KOPOMNAIEG. Opwg, Ta TTOC00TA TTPOOROANG TwV KOPTTWY JIEPEPAV  PETAEU TwvV
TTEPIOXWY, PUTWV-EEVIOTWV KAl ETWY, aveEAPTNTA TOU XPOVOU WPINavong Twy KAapTTwV
(Trpwineg A dyipeg TToIKIAiES). ETriong, emBepaiwdnke n mrapoucia tng Wolbachia o¢
OAou¢ Toug EAANVIKOUC TTANBUGHIOUC TOU EVTOMIOU HEGW TNG AVIXVEUCNS KAl TAOUTOTTOINONG
ToU oTeAEXOUG wCer1.

210 Kepdhaio 4, diamoTwinke OTI OI VUHQES TNG PAYOAETIDAC TNG KEPATIAC
MTTOpPOUV va TTEPATWOoouV Tn dIdTrauon PETa atrd £kBeon oc Bepuokpacieg £wg 10°C. H
O1Gpkeia TG didrauong JIEQEPE PETAEU TTANBUCHWY TTOU ATTAVTWVTAI GE TTEPIOXEC HE
OIAQOPETIKN PAIVOAOYIA KAPTTWV-EEVIOTWY, UTTODEIKVUOVTAG TOTTIKI] TTPOCAPMOYH OTa
KAIMOTIKA KOl YEWYPAPIKA XAPAKTNPIOTIKA Twv evilauTNUATWY. Ouwg, N ouvroun didpkeia

EKBEONC 1 O OXETIKG UWNAEC BEPUOKPATIES KATA TNV TTEPIODO DIAXEIMACNG ETTIMAKUVAY TO
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BIOAOYIKO KUKAO oOpIouéEvwy  aTtdpwy  evOC TTANBUCHOU PECW TNG TTAPATETAMEVNG
OIGTauong TwWv VUPQWY. ATTO TNV GAAN TTAEUPQ, N TTAPATETANEVN EKBEGN O XAMNAEC
BepuoKpasics (yia DIACTNHA HEYAAUTEPO atTd auTd TTOU ATTAITEITAI YIQ TNV TTEPATWON TNG
OIGTauong) TIPOKAAECE TNV ‘€MOTPOPH TWV VUPQWY CE £MOXIKA adpdveia. H
ouvatdTNTa £€KPpacng PIOAOYIKWY KUKAWY HEYAAUTEPWY TOU £TOUG KATA TO OTAdIO TNG
OIGTTaAUONG TWV VUHQPWYV atToTEAET JEPOC Twy ‘bet-hedging’ oTpartnyikwy Twyv TTANBUCHWY
NS PAYOAETIOAC TNG KEPACIAG, VW N GTPATNYIKA TNG ‘ETTIOTPOYPNC OE £TTOXIKA adpdveia
TEPIYPAPETAI VIA TTPWTN QOPA CE HOVOKUKAIKG €i0n eviouwy

210 Kepdhaio 5 BpéOnke 6T n didpkeia ¢ HETAdIATTAUTIKAG TTEPIGdOU TWvV
VULQWY OIEQEPE  ONUAVTIKA METALU Twy aTtOpwy e Oidmmauon evdg £TOUG TTOU
TTPoEpXOVTAY €iTE ammd OWYIMOUG TANBUCUOUC HE XaunAh yovidiak pon €ite ammo
TTPWIMOUS TTANBUCHOUC ME uywnAf yovidiakry por. Emiong, onuavtikéc ATtav ol
YEWYPAPIKEG DIAPOPESC GTN MEIWON TNEG METADIATTIAUTIKAC QVATITUENG TWV VULIQWY HE TNV
augnon Tng Beppokpaciag. AvtifeTa, dev TTaPATNPABNKE YEWYPAPIKH TTAPAAAAKTIKOTNTA
oTn METAdIMAUTIKA  avdatTugn Twy VUPQWY HE  TTAPATETaPEVN  dIdtTaucn  TTou
TTPOEPXOVTAV ATTO YEVETIKG ATTOMOVWHEVOUC KAl OIKOAOYIKG DIAPOPETIKOUS TTANBUCOUC.
e emimedo TANBUOHOU, N JIGPKEIA TNG METADIATTAUTIKAG TTEPIOOOU HEIWVETAlI HE TN
Meiwon TN¢ évraong ¢ didmaucng Tou TTANBUCHOU, av Kal TTapaTnPABNKE yia TTpwTn
popd augnon NG dIapkelag TNG MeTadiaTTauTikAG TTEPIGdoU yia Ta ATOPa  TTOU
EVNAIKIWVOVTAI JETA TO MEYIOTO TNG TTEPATWGN TNE DIATTAUCNS TOU TTANBUGHIOU.

Z1a Ke@daAhaio 6 & 7 BpéBnke OTI T DNUOYPAPIKA XAPAKTNPICTIKA KAl TO PéyeBog
OWHATOC TWV EVAAIKWY TNG PAYOAETIOAC TNE KEPAGIAC TToU £EAABAV KATA TO TTPWTO £TOC
NS dIATTAUONS TWv VUPQWY JIEQEPAV PETASU Twy TTANBUCHWY TTOU ATTAVTWVTAI OF
evOIQITAMATA HE DIAPOPETIKG OIKOAOYIKA XAPAKTNPIOTIKA, akdua ki étav ol TAnBucuoi
ouvdéovtal e uwnAa eTritreda yovidIakng pong. Ta eviAika TTou £€AABav atrd vUPQES e
TTapareTapévn dIATTauUoN gixav HEYAAUTEPO LEYEBOG CWHATOS O OXEON ME T ATOHA TTOU
evnAIKiwBnkav katd 1o Tpwto £€10¢ diamrauong. Mapdt n Taparetapévn didmraucn dev
enpéace T JIGPKEIa CWAC TwY EVNAIKWY, N HEIWON OTAV WOTTapaywyn ATav onuavTiki
evw TTapAAANAa augABnke n diIapKeEIa TNG TTEPIGDOU LETA TNV WOTOKIA.

ZXETIKA HE TN OUMTTEPIPOPA OUZEUENC Twv evnAikwy TG payoAémidag Tng
KEPAOIAC, Ta atroTeEAéouaTa Tou KeaAaiou 8 deixvouv OTI dev UTTAPXEL: Q) YEWYPAPIKN
TTAPAAAGKTIKOTNTAO GTOV NHEPNTIO pUBUd GUCeuEng Kal B) QUAETIKI ATmTOHOVWON HETALU
TANBUGHWY HE XauNAR yovidlaky porl | TTANBUCUWY HE  DIAQPOPETIKA  QAIVOAOYIQ

evnNAikwy oTov aypo. QoTé00, KATAYPAPNKAY CNUAVTIKEG ETIOPACEIC QUAETIKAC ETIAOYAC
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METAEU Twv BNAUKWY Kal Twv APCEVIKWY aTtOuwy KaBwg kal diapopéc otn dIdpKeia
ouleuing o€ opIcuéveG DIACTAUPWOEIC TIANBUCHWY, avegapTnTa TNG  YEVETIKAG
amdeTAcNS KAl TNG TTAPOUGIAE OIKOAOYIKWY DIAPOpWV.

ZUMTTEPACHATIKA, BpAKaAPE OTI. @) oI TTANBUGHOI TNG PAYOAETIOAC TNG KEPAOIAG
O1aQEéPOUY WE TTPOC TA PBIOAOYIKA TOUG XAPAKTNPIOTIKG, OTTwG givalr n dIGmmraucn Kai n
HETAdIATTAUTIKA AVATITUEN TWV VUPPWY KABw¢ Kal N dnuoypagia evnAikwy Adyw TOTTIKAS
TTPOGAPHOYAC OTA OIKOAOYIKG XAPAKTNPICTIKA Twy eviITNUATWY, B) Ta ATONA TOU KABE
TTANBUGHOU gival G BEGN va QVTATTOKPIVOVTAlI AOYyW TTAACTIKOTNTAC O& CUYKEKPIMEVQ
TTEPIBAANOVTIKG £pEBICHATA KAl va ETTIMNKUVOUV TO PIOAOYIKS TOUC KUKAO GTO OTABIO TNG
VOUONS Kal y) Oev UTTAPXEl avatTapaywyik acupparotnTta AOyw €mMAOYNS GUCEUENC
METAEU Twv TANBUCUWY TOU evidpou. ZuvOudloviag Tnv TOTTIKI TTPOCAPHOYN ME TN
QAIVOTUTTIKA TTAACTIKOTNTA, O TTANBUGUOI TN payoAETIdAg TNG KEPAOIAg cival o€ BEon va
AVTATTOKPIVOVTAI OTNV OIKOAOVYIKA E£TEPOYEVEIA TWV EVOIAITNUATWY TOUS KABWC Kal OTIG
amPORAETITEC METABOAEG TwV KAILATIKWY cuvBnkwy. Mapd tnv TTapaAAakTikéTNTa OTA
BIOAOYIKG TOUC XAPAKTNPIOTIKA, O CUZEUEEIC METAEU TwY EVNAIKWY aTdHwy DIAQOPETIKWY

TTANBUG WY TTAPAPEVOUY TUXQIEG.
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SUMMARY

The European cherry fruit fly, Rhagoletis cerasi (Diptera. Tephritudae), is a
univoltine, stenophagous species that is widely distributed in temperate regions of
Europe and west Asia. It infests fruits of the genus Prunus spp. (Rosaceae; P. cerasus,
P. avium, P. mahaleb) and Lonicera spp. (Caprifoliaceae; L. xylosteum and L. tartarica)
and is considered major pest of sweet and sour cherries. Rhagoletis cerasi undergoes
obligatory diapause at pupal stage for one or more years and adults emerge during the
period of fruit-hosts availability. Despite the economic significance of R. cerasi for the
European cherry production and particularly for the Greek one, variation in life history
and behavioral traits among R. cerasi populations has not been studied. In the present
PhD thesis, we studied the geographic distribution of R. cerasi populations in Greece as
well as the Wolbachia infection status of the Greek populations. Then, we used several
Greek as well as two German populations from ecological different habitats and with
various levels of gene flow in order to determine genetic and environmental factors that
affect: i) the diapause termination and the expression of long life cycles, ii) post-
diapause development, iii) life-history traits of adults, and iv) the expression of premating
isolation mechanisms.

In Chapter 3, we showed that R. cerasi populations are patchily distributed both
in islands and continental areas of Greece where sweet cherry orchards or abandoned
sweet cherry trees, sour cherry trees, wild growing cherry trees, P. mahaleb and other
species of the genus Prunus spp. grow. However, fruit infestation levels differ among
regions, hosts and years, regardless of the fruit maturation time (early-ripening vs late-
ripening fruits). In addition, the presence of Wolbachia infection was confirmed in all
populations tested.

In Chapter 4, we found that R. cerasi pupae were able to terminate diapause
after being exposed for extended periods of time to low temperatures ranginf from O to
10°C. Diapause intensity differed among populations located at habitats with different
host fruit phenology, indicating local adaptation to climatic and geographical
characteristics of their habitats. However, low chilling levels (short duration or warmer
winter temperatures) regulate the expression of prolonged diapause. One the other
hand, extended chilling (longer than required for terminating annual diapause) ‘return’
pupae to another (facultative) cycle of dormancy enabling adults to emerge during the

next appropriate ‘window of time’; a strategy first time reported for univoltine insects.
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These findings suggest that long life cycles are expressed as a part of diapause bet-
hedging strategies of R. cerasi populations.

In Chapter 5, we explored those factors affecting the post-diapause development
of R. cerasi pupae and we demonstrated differences among individuals with annual
diapause originated either from late-emerging populations with low gene flow rates or
early-emerging populations with high gene flow rates. Geographic variation in post-
diapause developmental time regardless of temperature was also recorded. In contrast,
there was no geographical variation in post-diapause developmental time of pupae with
prolonged diapause obtained from genetically isolated populations with different
ecological characteristics. At population level, the duration of post-diapause
development was generally decreased with decreasing diapause intensity, even though
an increase in post-diapause developmental time of individuals emerged after diapause
termination reported for the first time.

In Chapters 6 & 7, we found that life history traits and body size of R. cerasi
adults emerged from pupae with annual diapause differed among populations from
ecological different habitats, despite the presence of gene flow. Adults emerged from
pupae with prolonged diapause had bigger body size than their counterparts emerged
during the first year of diapause. Even though prolonged dormancy did not affect adult
longevity, we found a significant decrease in female fecundity rates followed by an
extended post-oviposition period.

As far as mating behavior is concerned, our results (Chapter 8) showed that
there is neither geographical variation in daily mating rhythm nor sexual isolation among
R. cerasi populations, regardless of their genetic distance and ecological characteristics
(e.g. adult phenology). However, we effects of found sexual selection on bith sexes
(females and males) as well as differences in mating duration in some mating cross
combinations.

In Conclusion, we found that: i) diapause and post-diapause developmental time
of pupae as well as life history traits of adults differ among R. cerasi populations with
habitat heterogeneity due to effects of local adaptation, ii) pupae within populations
plastically respond to specific environmental cues and extend their life cycle, and iii)
there is no reproductive incompatibility among R. cerasi populations based on sexual
isolation. Thus, R. cerasi populations are adapted to local conditions of their habitats and
respond plastically to unpredictable environmental (climatic) conditions. However, there

is no sexual isolation among the R. cerasi populations considered.
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1. FTENIKH EIZAIrQrH

1.1. AI0@OpPOTTOIiNON YEWYPAPIKE ATTOMOVWHEVWY TTANBUCGHWY

leveTikoi kal TTEPIBAAAOVTIKOI TTapAyOovVTEC KABOpIlouv TNV TTPOCAPHOYH Twv
TANBUGHWY  Twv  &viOuwy  OTa  OIOPOPETIKA  OIKOAOYIKA  XAPOKTNPIOTIKA  TWV
evoiairnuarwy Toug (Liefting & Ellers, 2008). Zrpatnylkég 6TTwe n TOTIKA TTPOCAPHOYA
(local adaptation) kair n @aivotuttiky TTAGCTIKOTNTA (phenotypic plasticity) cupBdiiouv
OTN YEWYPAPIKI DIAPOPOTTIOINGN TwY BIOAOYIKWY TTAPAMETPWY £VOC EIDOUC, EVICXUOVTAG
TNV TTPOCAapHOY Tou oTa DIapopeTiIkG TepIBdAAovTa (Via & Lande, 1985). H tommikA
TTPOGAPHOYH avaQEPETAl YEVIKOTEPA OTN YEVETIKA dlagopotroinon Twy TANBUCUWY JE
ATTOTEAEGHA KABE YeEVOTUTIOC va €ival KAAA TTPOCAPHOCHEVOSC OF OPIGHEVA HOVO
evoiairipara (Kawecki & Ebert, 2004). H mrpocapuoyn Twv TTANBUGHWY GTIC TOTTIKEC
TEPIBAANOVTIKEG GUVBNAKEG evioXUETal ammod TN MEIwpévn yoviDIaky por KAl Tnv
TTEPIOPICHEVN DIACTTOPA TWV ATOPWY PETAEU TWV JIAPOPETIKWY evOIAITNUATWY. Opwg, ol
QaIVOTUTTIKEG Dlagopéc Oev gival TTAVTA QTTOTEAECUQA EKPPACNG YEVETIKWY OIaQopwy
METAEU Twv TANBucuwy. H ékppacn amd £vav Kal POVO YEVOTUTTO DIAPOPETIKWY
QavoTUTTWY BACEl TWY EKACTOTE TTEPIBAAAOVTIKWV CUVONKWY OQYEIAETAI GTN QAIVOTUTTIKN
mAaoTikOTNTa (Nylin & Gotthard, 1998). Qotdoo, dev cival atmrapaitnto va givalr 6Aol ol
QaIvOTUTTOI  TToU  ek@palovtal  PECW NG QAIVOTUTTIKAG  TTAACTIKOTNTAG  KAAG
TTPOGAPHUOCHEVOl OTA TOTIKA evlIQIMAMATA, KOBWCE N £KQpacrh Toug JTTOpEl va
TpOTTOTTOINGEI KATA TPOTTO PN TTPORAEWIHO EQITIAC TNG YEVETIKAG TTAPEKKAIONS (genetic
drift) 4 ¢ yovidiakng pong (gene flow) (Alleaume-Benharira, Pen & Ronce, 2006;
Masel, King & Manghan, 2007; Crispo, 2008). Ze TmepimTwon UTTAPENG YEVETIKNAG
TTAPAAAGKTIKOTNTAG TTOU UTTOOTNPICEl TNV éKQpacn NG TTAACTIKOTNTAG (ONUAVTIKNA
AAANAETTIOPACN YEVOTUTTOU KaI TTEPIBAAAOVTOC), OI ‘TTAACTIKOI QAIVOTUTTOI PTTOPOUV v
€€ehixBouv Kal va TTIPOCAPMOCTOUV OTa TOTKA TIEPIBAAAOvVTa diacpahifovtag tnv
TTPOGAPHOOTIKOTNTA TOU yevéTuTTOU (adaptive phenotypic plasticity) (Via & Lande, 1985).
OewpnTikég peAéTeg (Via & Lande, 1985; Sultan & Spencer, 2002) kal TTEIPAMATIKA
oedopéva (Richter-Boix, Llorente & Montari, 2008; Lind & Johansson, 2007; Lind ef al.,
2011) Ocixvouv OTI N QAIVOTUTTIKI TTAQOTIKOTNTA QTTOTEAEI CuUXVR] OTPATNYIKA VI TNV
TTPOCAPHOYH TWV £IdWV o€ eTepoyevr TTEPIBAAAovTa (Scheiner & Holt, 2012). Z¢ emiredo

OpPYQavICUOU, oI U0 OTPATNYIKES EVvOEXETAI VO OCUVUTTAPXOUV ETOI WOTE VA UTTAPXE
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YEVETIKA OIaQOPOTTOINCN VIA OPICHEVA XAPAKTNPIOTIKA Kal ék@pacn TTAACTIKOTATAS YIA

KATTOI00 GAAQL.

1.1.1. KAiparikil aAAayn Kal TTpocappoy Twv TTANBucuwY

AapBavovtag umdyn Om N €mAoy Twv QAIVOTUTIWY €vOC €idoug evtdpou
eCaptdtal ammdé 10 TEPIBAAAOV, OE TIEPITTTWON MHETAROANS Twv TTEPIBAAAOVTIKWY
ouvenkwy, T.X. AOYW KAIMOTIKAG CGAAQYAG, QvauEVETal va ETTIAEYOUV  OIaQOpPETIKOI
QAIVOTUTTOL. ZUVETTWG, OTaV OI KAIUATIKEG oUVORKeS aAAalouy, éva €id0Og EvTOUOU YIa va
HNV EKAEIYPEI OQEIAEI EITE VA TTPOCAPHOOCTEI, QUEAVOVTAS TN CUXVOTNTA TWV YEVOTUTTWY HE
ouvatdmTa £KPpaong Twv KATAAANASGTEPWY  QaIVOTUTTWY  UTTO  TIC  ETTIKPATOUCEG
KAIUOTIKEG OUVBNKEG, €iTe va ekQPAcel DIAQOPETIKOUGC QAIVOTUTTOUC ME duvatdtnra
TTPOGAPHOYAS MECw @aivoTutikiAg TAacTikéTnTag (Visser, 2008). Kard ocuvémeia, o
BaBuée TTPpoGapHOYAC TOU KABE €idoug OTIC KAIMATIKES METABOAEC e€apTdTtal armmd Tnv
TTPOGAPHOYH OTIC TOTTIKEC CUVONKES KAl TN QAIVOTUTTIKI TTAACTIKOTNTA TWV BIOAOYIKWY
TOU TTAPAPETPWY KAl XOPOKTNPIOTIKWY TNG SUMTTEPIPOPAs Tou (Chevin, Lande & Mace,
2010). Ta mepicodTEPQ €i0N DIaBETOUY UYWNAAQ €TTITTEDA YEVETIKAG TTAPAAAAKTIKOTATAC VIA
XAPAKTNPICTIKA OXETIKA HE TN QAIvOAOyia Kal TNV avtoxXf o€ cuvBrkeg katamdvnong,
EUVOWVTAG TNV TTPOCAPMOYI TOUC GTIC KATA TOTTOUC KAILATIKEG METAROAEC (Hoffmann &
Sgro, 2011). Qotdoo, yia va gival emMTuXAG N TTpocapuoyr, o0 pubudg Tng dev TTPETTEN va
UTTOAEITTETaI TOU pUBPOU TNG KAIMATIKAG aAAayA¢ (Jenouvrier & Visser, 2011).

O1 TTAnNBucpoi, TTOU €ival YEVETIKA TTPOCOPUOCMEVOI OTIC TOTTIKEG KAIMATIKEG
OUVBNKEG, QaiveTal va gival TIEPICOOTEPO EKTEBEIUEVOI OTIC KAIUATIKEG METAROAEC Of€
OX£0N ME AUTOUG TTOU TTPOGAPHOovTal HECW QAIVOTUTTIKAG TTAaCTIKOTNTAS (Hoffmann &
Sgro, 2011). EidikéTepa, Ta €idn mmou TTPooPAANouv Eva pbdvo €idog EevioTr (Movopdya
€idn) | £xouv oTEVO KUKAO EevioTwy (OAIlyopdya i oTevoPdya €idn) BewpouvTal apkeTa
EKTEDEINEVA OTIC KAIMATIKEC HETARBOAEG, KABWE O Kivduvog ££a@Aviong Twy TTANBUC WY
Toug o€ TotmikO etTiTredo gival uwnAdg (Colles, Liow & Prinzing, 2009). ¢ mrepiTrTwon Tou
Ol KAIMOATIKEG CUVBNAKES METARBAAAOVTAI XPOVIKA KATG TPOTTO KN TTPORAEWIHO, N £TTIRIWGN
TWY MHovoedywy 1N oAlyopdywyv €dwyv dlac@alileTal €ite PECW TNG YEWYPAPIKAC
OlIaoTTOpAg Ot €uvoikKOTEPA evDIAITAMATA E€iTE PECW TNS DIACTIOPAS GTO XPOVO MECW
O1a@dpwy  LOPPWY  TTAPATETAMEVNG  OIATTAUONG, ETTAVATTOIKWVTAC TA  UTTAPXOVTA

evOIQITAMNATA O PETAYEVECTEPO XPOVO (Poisot et al., 2011).
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1.2. Avatrapaywylk aIropovwon Kal £1doyéveon

H tmpocappoy Twv TTANBuCHwy evé¢ €idoug oe evdIAITAPATA HE DIAPOPETIKA
YEWYPAPIKA KAl OIKOAOYIKA XOPOAKTNPICTIKA evOEXETAI va OONYACEl OTnV EKPPAcH
HNXQVICHWY QvaTTapaywylkAg ammouévwong. Avattapaywyikr] ammopovwon ekdnNAWvVETal
oT10 OTAdIO TTPIV TN CUZEUEN (TTPOCUZEUKTIKE ATTOUOVWGN) HECW: Q) TNG IOXUPKC ETTIAOYAG
evOIaIrApaTog N EevioTh, B) TN aduvapiag £mpiwong Twv atdPwy TTOU HETAVACTEUOUY
oe DIAQOPETIKA yI' autd evdIaITAMaTa kal y) TG aduvapiag culeugng Twv aTOUwWY TTOU
METAVAOTEUOUV HE TA ATOMA TOU TOMIKOU TIANBucuou. Etriong, avamapaywyikni
ATTOOVWON £KONAWVETAI KAl GTO OTABIO HETA TN OULEUEn (METAOUZEUKTIKE ATTOMOVWON)
MEoW TNG aduvauiag dnuioupyiag (uywTou, mMBiwong 1 oULEUENC Kal TTPOCAPHOYAS TWV
UBPIdiwY OTA OIKOAOYIKA XAPAKTNPICTIKA TOU evBIAITAMATOS OTTOU avatrtucoovTal (Barton
& de Cara, 2009).

H ék@pacn Twv PNXAVICHWY avatTapaywyikAg atTopévwong METAgU yEwyYpPaPIKa
KAl OIKOAOYIKG JIaQOpOTToINUEVWY TTANBUCHWY, TTOU £XOUV TTPOCAPHOCTEI OTA TOTTIKA
TOoUug evllaITAPaTa, Bewpeital ouxva Tpobdiapog cidoyéveong (Maan & Seehause,
2011). MNa mapddeiyua, n Bewpia TNS 0IKOAOYIKAS £100yéveong TTPORAETTEI 6TI N TTAPOUTIQ
KGO mmlavric MOpPAC avaTTAPAYWYIKAS atTopdvwong METALU  JIaQOopOoTToINUEVWY
TANBUGHWY gvioxuel T Opdcn TNC atmokAivoucag Quoikig emAoyng (divergent
selection), odnywvTtag otn dnuioupyia véwyv €idwv (Nosil, 2007; Matsubayashi, Ohshima
& Nosil, 2010). Opwg, n Oadikacia cidoyéveong ouxvd dev OAOKANpwveTal oOTa
QutoPAya Eviopa, TTapapévovrag oT1o OTAdlo TNG TOTIKAC TIPOCAPMOYAS TWwv
TTANBUGHWY 1 TNS dNuIoUpYIag PBIOTUTTWY GXETIKWY HE TO QUTO-EEVIOTH. Z€ QUTEC TIC
TTEPITITWOEIG, O TPOTTOC TTOU GAANAETMIOPOUV N QUGIKA KAl N QUAETIKA €mTIAOYR gival
KaBopIGTIKOS yia TNV TTopeEia TNG €I0oyEveons, KaBwg Tdavry avraywvioTIK oxéon
avaxaiTiel Tnv OhaAn Ttropeia Tpog tTnv cidoyéveon (Hine, McGuigan & Blows, 2011).
Emiong, 10iaitepn onpacia éxel kal 0 pubBuodg PE TOV OTToIo ekppdalovTal o1 JIGPopol
HNXQVICHOI avatTapaywyikng amouévwong (TTPOCUEUKTIKOI KAl METACUZEUKTIKOI), KaBw¢
Ol INXQVICHOI TTOU KPPAloVTal KATA TA TTPWTA OTAdIA TNS £100YEVECNC Eival KABOPIOTIKOI
yia Tnv emtuxn | 6x1 mopeia tng idoyéveong (Sobel et al.,, 2010). ZuveTtwg, yia va
KATAvOAOOUME TOUC HNXAVIOHOUG €100yEvEDNC Eival ammapaitnTo: a) va TTPOCdIoPICOUE
TIC MOPPEC AVATTAPAYWYIKAS ATTONOVWONS TTou eKONAWVOVTAl OTA TTPWTA OTAdIA TNG
€100y£Eveong Kal CUMBAAAOUY ATTOQPAGICTIKA GTOV TTEPIOPICHO TNG YOVIBIAKNAS PONG METAEU

TWv TTANBUCHWY Kal B) va KAataAdBoupE TIC £EEAIKTIKES DUVAMEIC TTOU TIC TTPOWBOUYV Kal
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TTwG autég aAAnAemdpouv (Coyne & Orr, 2004). MNa 10 oKoTTd auTO, KATAAANAQ €idn
evibpwy yia TN HEAETN Twv O1adikaciwy £I00YEVEONG Eival EKEIVO TwWV OTTOIWY Ol
TTANBUGHOI  JIGQOPOTTOIOUVTAI WG TTPOE TA  PIOAOYIKA TOUC XAPAKTNPICTIKA KAl

TTAPOUGIAZouV TA TTPWTA CNHAdIa avaTTapaywyIKAS ATTOHOVWONG.

1.3. ETToxikn adpdveia

Ta EvToua Twv EUKPATWY TTEPIOXWY OPEIAQY va TTPOCAapHOcOoUY TOUS BIOAOYIKOUG
TOUG KUKAOUG OTNV TTPORAETTOHEVN ETTOXIKOTATA TWYV EVOIAITNHUATWY TOUG, XWPIC wOTOCO
va TTEPIOPICOUY TNV IKAvOTNTA TOUC VA QVTETTECEPXOVTAI OTIC ATTPORAETTTEC KAIPIKECG
OUVONKeS. AuTd €iXE WC ATTOTEAEGUA TA EVTOMA VA ‘EVOWMHATWOOUY OTO BIOAOYIKG TOUG
KUKAO TN @acn ¢ emoxikng adpdveiag (dormancy), OnA. HIGC  ETTOXIKA
eTavaAapBavopevng TepIddou Katd Tn DIAPKEIA TNG OTToIag avacTEAAOvVTAIl O DIadIKACIES
NS avamTtugng ry/kar avarmrapaywyng (Tauber, Tauber & Masaki, 1986). H emoxikn
adpaveia dlakpiveTal o€ ‘quiescence’ kal o€ didtrauon (diapause).

ZTNV TIPWTN TTEPITITWOTN, TA EVIOHA QVTATTOKPIVOVTAI QHECO OTIC OUCUEVEIC
TEPIBAANOVTIKEG CUVBNKEG Kal gloépxovTal, Katd TO TPEXOV OTAdIO avdamTugng, o€
‘quiescence’ PEXPI TO TTEPAC Twv JUCHEVWY TTEPIBAAAOVTIKWY cuvBnkwy. Mpdkerrar yia
HIG QVTICTPETTTH] KATACTACH, MEIWMEVNG METABOAIKAG dpacTnpIdTNTAG, N éKQPaAcn TNG
oTToIag KaBopileTal atrd £EWYEVEIC TTAPAYOVTES TTOU TTEPIOPICOUV TNV OHOAR avaTTugn
A/kal avatrapaywyr, OTTwe n EAAEIWPN TPOYPAS KAl O AKPAIEC TIHEC BEPUOKPATIal Kal
uypaciag.

AvTiBeTa, n didtTauon gival YIa TTPOYPAMMATICHEV, VEUPOOPMOVIKA EAEYXOMEVN,
avacToAnl TNG avamTugng N avamapaywyng, n &vapén Tng omoiag Trponyeital NG
EMPAvioNg Twy OuoHeEVWY  TTEPIBAAAOVTIKWY CuvOnkwy KaBwg ekONAWvETAl OFE
OUYKEKPILEVO OTAdIO avaTTugng yia kdbe €idog (Tauber et al., 1986; Kostal, 2006). H
OIGTTaUoN TTPOKAAEITAI ATTOG GUYKEKPIMEVES TIMES TTEPIBAANOVTIKWY TTAPAMETPWY, KUPIWG
QwToTTEPIGdOU  Kal BeppoKPATiag, o1 OToIEC TTPopNvUouy TNV £Asucn OuCuEVWVY
OUVBNKWY &V N TTEPATWON TNG KaBioTaral £QIKTA HOVO HETA TNV OAOKANPWON Twv
TTPOYPAMMATIGHEVWY Quaioloyikwy digpyaciwy (Danks, 2004). Zuvemmwg, n dIATTauUon
gival éva YEGO CUYXPOVIOHOU TNG EMPAVIONG TOU EVTOMIOU HE TNV ETTOXH OTTOU ETTIKPATOUV
EUVOIKEC yIa TNV QvATITUEN KAl avatrapaywyrn ouvenkes kal 6x1 éva T1pé1rog ammopuyng
TWV atTPOPAETITWY dUCHEVWY cuvBnkwy. EIBIKOTEPQ, N dIATTAUCN GTA QUTOPAYQ EVTOMA

éxel OITTé pOAo KABWG cuyxpoviler a) TNV EUPAVION TWV EVTOUWY HE TN TTAPOUGIa TOU
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KataAAnAou yia TTpooRoAr] oTadiou ToU QUTOU-EEVIGTH KAl B) TNV EVNAIKIWON Twv aTOHWY
evié¢ TTANBuopoU, dilac@alilovTag TNV TAUTOXPOVN TTAPOUCIia Twv OU0 QUAWY OTOV
aypd, woTe va kadiotatal €QIKTA n ouleugn.

H JiGmauon  ummopel va  XOPAKTNPIOTEL WG PBIVOTTWPIVOXEILEPIVA,
BEPIVOPBIVOTTWPIVOXEILEPIVA KAl BEpIvE), avaAoya HE TNV £TTOXNA Evapgng Kal TEPATwong
(TCavakdkng, 1995). EkdnAwvetal € OTTOIO0ATTOTE aTTd TA GTADIA TOU BIOAOYIKOU KUKAOU
TWYV  &viopwy  (auyd, TIPOVUMEN, VUMON, €&VAAIKO), TO OT0i0 OpwWC  TTAPAMEVE
XapaktneEIoTIKG yia kKaBe €ido¢. Zta avAhika otddia, n Odidmauon ekepadetal wg
avaoxeon ¢ avamruéng (developmental diapause) evw  oTa  evAAIKO  Ww¢
avamapaywyikry  avwpigétnta  (reproductive diapause, avamapaywyikry Oidmrauon)
(TCavakdkng, 1995). Ta droua TTOU BpickovTal G JIATTAUGN XApPakTNpiCovTal atmo
OUYKEKPIMEVA HOPPOAOYIKA, QUCIOAOYIKA Kal NBOAOYIKA XAPAKTNPIOTIKA, N EKYPACH TOU
OUVOAOU TWwV OTTOIWY gival yvwoThH w¢ ouvdpopo Tng didtmauong (diapause syndrome)
(Tauber et al., 1986). EvVOSIKTIKG ava@EéPETAl N TTAPAMOVH TWv atdHwyY TTOU BpPicKovTal o€
OIGTTauUCn o€ TTPOQUAAYMEVES BEGEIC, N MEIWMEVN METABOAIKA OpacTtnpidéTnTa Kal N

aduvapia avTidpaong o€ TPOPIKA 1] avaTTapaywyika epebicuara.

1.3.1. Eidn ka1 o1ddia didmmauong

Alakpivovtal duo €idn didrmauong, n TTPoalpeTIKn (facultative diapause) kai n
UTTOXPEWTIKN (obligate diapause). H ékgpacon tTng mpoaipeTikAS didtraucng eEaptdral
amd  eEwyevr) epebioparta  (Beppokpacia,  QuwTotrePiodog, uypacia  K.a.), TTOoU
onMaTodoToUY TNV évapén NG TTEPIOGDOU TTPOETOILACIAC YIQ TNV ETTEPXOUEVN DidTTaucn.
To o1dd10 AMqung Twy TTapamdvw £peBICUdTWY TTPONYEITAl Tou oTadiou £kdAAWONG TNG
OIGTauong evw POVO TA ATOHA OPICHEVIIV YEVEWY EIGEPXOVTAI OE TTPOAIPETIKI DIATTAUOH
(Tauber et al., 1986). AvTiBeTa, N UTTOXPEWTIKA JIATTAUCN ATTOTEALI GTABEPS OTOIXEIO TOU
TTPOYPAMUATOC OVTOYEVECONS TWV EVIOUWY TTOU £KONAWVETAI € OAQ Ta ATOMA TNG KABE
yevidg, avegdptnta amod TIC ekAoToTE TIEPIBAAAOVTIKEG ouvOnkeg (Kostal, 2008). H
UTTOXPEWTIKA DIATTAUCN £ival XApAKTNPIOTIKA TOU BIOAOYIKOU KUKAOU TWV HOVOKUKAIKWY
€1dwv (univoltine species).

ZUupowva pe Tov Kostal (2008), tpia otddia diakpivovTal Katd Tnv ékepacn Twv
dladikaciwy TTou oxeTifovTal he T JIATTAUoT), YVwoTd w¢ oTadio TTpiv T didmauon (pre-
diapause), OiGamauon (diapause) kai petadiarraucn (post-diapause). YmooTtadia

Xapakrtnpei¢ouv 10 KGBe oTAdIO, Ta oTroia oXeTiCovral PE a) TNV TPOKANCN Kal TNV
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mpocToijacia Tng didrrauong (diapause induction and preparation), B) mnv €icodo, Tn
dlatrauTiki €€EAIEN Kal Tnv TTEpATWoN TNS didtmauong (diapause initiation, maintenance
and termination) ka y) mnv emoxik peTtadiamrauTikl  adpaveia  (post-diapause

quiescence) Kai TNy Evapgn TN HopYoyEVEDNC.

1.3.1.1. MposgToipacia ka1 TTPOKANON TN SiIdTTOVONG

To ot1ddio mpiv TN didTmaucn xapaktnpidetar amd 1N AQyn TTEPIBAAAOVTIKWY
epeBioudTwy-onuaTwy (token stimuli) Trou TTpoavayy£AAouUY TIC €TTEPX OPEVES DUCUEVEIC
yIa avdTrTugn f/kal avatrapaywyr cuvinkeg Kal onuaTtodoTouy TNy Evapgn METABOAIKWY,
QUOIOAOYIKWY Kal GAAWY aAAQywv TTOU E€ival XAPAKTNPIOTIKEG YIA KABe €idog evidpou.
EidikoTEPQ, via va TTPokANBei diatraucn atraiteitar a) 10 aropo (4 N uNTépa Tou) va
UTTOOTEI, yIa évav OPICHEVO APIBUO NUEPWY KAl O£ £va TTPOYEVECTEPO OTADIO TOU
diatravovtog otadiou (cuaioBnro oTddio), Tnv Tidpacn Tou KATAAANAOU GuVOUAGHOU
QwtoTTEPIGdOU Kal Beppokpaciac kalr B) METASU TOU €uaiocBnTou oTAdiOU KAl TOU
OIaTTAUOVTOC, O TIMEC TNG PWTOTTEPIODOU KAl TNG BEPUOKPACIAC TTRETTEI VA TTAPAUEIVOUY
o¢ emimmeda TTOU OEv EMITPETTOUV TNV AVATPOTT] TOU ATTOTEAECHATOS TNG TTPONYOUMEVNG
emidpaong (TCavakakng, 1995). Mapdyovreg 6TTWCE N TPOYPH, N UYPACia KAl N TTUKVOTNTA
TTANBUGHOU TOU €evTOUOU eVvOEXETAI va QAANAETIOPOUV HE TN QWTOTTEPIODO Kal TN
Bepuokpacia, evioxuovtag Tov pOAo Toug Katd tTnv TPokAnon tng didmaucng (Danks,
1987). Z10 TTAQICIO TNG TTPOETOILACIAC TWY EVTOUWY yIa TN JIATTAUGH, TTAPATNPOUVTAI
aAayéc otnv TaxuTNTa TNG QVATITUENG, MEIWVETAl N avTidOPacK TOUu¢ GE TPOPIKA Kal
AVATTAPAYWYIKG €PEBICUATA, CUCCWPEUOVTAI EVEPYEIaKG atToBéuara, yivetal avalTnon
kataguyiwv diaxeipaong ( diabépiong), TTapATNPOUVTAl QAIVOUEVA LETAVACTEUONG K.Q.
To o1ddio autd Oev TTAPATNPEITAI OTA OVOKUKAIKA €idN EVIOUWY HE UTTOXPEWTIKN

diamrauon.

1.3.1.2. Eic0odog, €£éAIEn kan TTEpATWON TNG dIdTTAUONG

Kard 10 oT1ad10 TG JIATTAUCNG, TO TIPOPIA TWV QUOCIOAOYIKWY ALITOUPYIWY
OlaopoTrolgital, KaBw¢ avacTéEAAovTal oI avatrTuglakég dIadikaoieg kal ek@palovtal
KATToIEC AANEC QUOIOAOYIKEC DIAdIKAGIES, YIQ TIC OTTOIEC Aiya €ival yvwoTd. H avtidpaon
TWVY EVTOUWY OTN BEPUOKPATia KAl TN QuTOTTEPIODO £TTiIoNS aAAGlel KaTd Tn dIAPKEI TNS

diarauong. ANECWG HETA TNV €icodo o¢ didmaucn, 0 METARBOAIKOG puBudS uewvETAl IE
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OXETIKG TaXU pubud kai n évracn Tng didmmauong, OnA. n didpkeia Tng didrrauong utrd
Oedopéveg cuvonkeg, augdavel. MapdAAnAa, ekdNAWYOVTAI CUUTTEPIPOPES OXETIKEC HE TNV
€UpeEoN TOU KATAAANAOU yia BlaxEipaon MIKPOKAIMATOS KAl auEnon TwY EVEPYEIAKWY
amoBepdTrwy. H avacToArl TN avdmTugng cuvexicetal Kar Katad tn OIaTTauTIKh £EENIEN,
OTTOU 0 MHETAROAIKOG pUBUOC TTapAMEVEl GTABEPA XAMNAOC Kal QUEAVETAI N avToXn OfF
ouvlnkeg karamévnong. MNa tnv meparwon ¢ didmauong cival amrapaitntn n Aqun
OUYKEKPIMEVWVY TTEPIBAAAOVTIKWY EPEBICHATWY, OTTWG Eival N aAhayrh TG QWTOTTEPIODOU
KAl n augnon tng Oepuokpaciag PETG amd pia mmePiodo Yuxous. QoTdOC0, UTTAPXOUV
OPICHEVA €i0N evIOUWY TTOU PTTOPOUY Kal TTEPATWVYOUY TN didtraucn auBdpunta, dnA.
UTTO OTABEPEG GUVONAKES QWTOTTEPIODOU KAl OXETIKA UWNAEC BepuoKpacieg. Ze KABe
TEPITITWON TO TEPAC TNG OIATTAUONG GUVOEETAN ME TNV TTARPN aTTOKATACTACN TNG

IKavoTnNTag yia aueon avamrugn (Kostal, 2006).

1.3.1.3. ETToxIKi ] HETASIOTTAUTIKE adpaveIa

H cuvéxion TG avamTuéng PETA Tnv TTEPATwon NG diIdmmaucns (METAdIATTAUTIKN
avaTTugn) civalr GQueca €QIKTA av Kal JOvo av ol ETTIKPATOUCES TTEPIBAAANOVTIKEC GUVBNKEC
gival euvoikég. EIOIKOTEPQ yIa Ta EVIOMA TNG eUkpatng Jwvng, CNUAvVTIKN TTPOUTTé0LoN
givalr n Bepuokpacia va givalr PEYOAAUTEPN MIAC KATWTEPNS BLPUOKPACIag, TToU Eival
YVWOTH w¢ ‘0uddé¢ avamTtugng Kal gival XAapakTnpIoTIK yia KABe €idog. ExkTdé¢ Tn¢
Bepuokpaciag, GAAOI TTAPAYOVTEG TTOU MTTOPOUV, WOVOI TOUCG 1] GE CUVOUQCHO HE TN
Bepuokpacia, va eTNPEAGOUV TN CUVEXION TNS avATITUENG €ival N TTAPOUCIa TOU EEVIOTH
KAl N QwToTTEPIODOG. ZNMEIVETAI OTI N QWTOTTEPIODOC aTTOTEAL! [Ia 1B1aiTepa agIdTTIoTN
TEPIBAAANOVTIKA TTAPAMETPO VIaTi HETARAAAETAI OTABEPA amd TOUG TTOAOUC TTPOC TOV
IONMEPIVO Kal TTapAapével aueTaBAnTn amd érog oc €1o¢ (Danks, 2007). Ze TTepiTTTwon
TTOU OI TIEPIBAANOVTIKEG CUVONKEC Oev guvooUvV TNV AMECN QVATITUEN, TA EVTOMQ
EICEPXOVTAIl OE MIA EEWYEVWES KABOPIOHEVN PACN ETTOXIKNAC METADIATTAUTIKAG adpaveiag
(post-diapause quiescence), Omou ocuvexiletal n avacToA TNG AvdamTuENg evw O
METAROANIOUOC TTapapével XaunAdGS kai dlapkei EXPI va apBouv ol TTEPIBAAAOVTIKES
ouvBnKeg TTou TNV £mBAAANouUV (TT.X. augnon Bepuokpaciag TTavw ammd TNV KATWTEPN
BepUOKPACia-ouddg avatTugng). XapakTnpIoTIKG ava@EéPETal OTI T TIEPICCOTEPA EVTOUA
NG eukpatng Jwvng meparwvouv T dIdGmmaucn Tov Aek€UPBPIO KAl TTAPAMEVOUV OF
HETAdIATTAUTIKA E£TTOXIKN adpaveia yia 10 uttéAoITto TNG Wwuxprg mep1dédou (Hodkova,

1982; Kostal, 2006). Zuvetrmwg, 0 pOAOC TNG ETTOXIKAG METADIATTAUTIKAG adpaveiag ival
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oIrté¢: a) diacahidel Tnv emBiwon Twy arduwy TToU TTEPATWOayv TN dIATTAUCH oTa HECQ
TOU XEIMWVA KAl OEV JTTOPOUY AUECT VA GUVEXICOUV TNV avATITUEN TOUG Kal B) CUMBAAAE
OTOV OUYXPOVIOUS TNG avatTTugng METagu Twv atdpwy evde TTANBucuou (Belozerov,
2009).

@aiveral, Aorrdv, 6T n didTTauon gival pia SUVAPIKY KATAoTao, N £Kepacn Kal n
OIAPKEIA TNG OTToIAg KATEUBUVETAI atTd TTEPIBAAAOVTIKOUC KAl YEVETIKOUS TTAPAYOVTEG, Ol
OTT0I0I DIAPOPOTTOIoUVTAI TOCO METAEU TwV £10wv 600 Kal PETAEU Twv TTANBUCUWY £vO¢

gidoucg evrdpou (Tauber ef al., 1986).

1.3.2. MaparteTapévn ETOXIKN adpaveia

ZTIC TTEPICCOTEPES TTEPIMTTWOEIG, TA EVIOMNA TTEPATWYOUYV TN JIATTAUCTH TOUC KATA
TN JIGPKEIa €vOC NUEPOAOYIaKOU £TOUC (12 MAVES), META TO TTEPAC TOU OTTOIOU EiTE
egépxovtal gite eBaivouv (simple diapause) (Tauber ef al., 1986). Q6T16G0, 0 KATTOIO
€idn evtdpwy, opicuéva ) 6Aa Ta AToHa £vOog TTANBUGHOU, TTapapévouy (META TO TTEPAC
TWV 12 Pnvwy) QUOIoAOYIKA adpavr) yia dIGoTNHG U0 A KAl APKETA TTEPICTOTEPWV ETWV.
Ta Tapamdvw aroua Bewpeital 0TI ugicTavTal HIa KatdoTacn ‘AnBapyou’ yvwoTthi wg
mapareTapévn didmraucn 1, vevikoTepQ, TraparteTtaupévn emoxik adpdveia (prolonged
diapause or prolonged dormancy), JETa TO TTEPAG TNG OTTOIAG CUVEXI(ouv TNV avaTTTugn A
TNV avarmapaywyikr toug dpactnpidétnta (Hanski, 1988). Autd éxel wg amoTéAeoua Ta
aropa e TEPATETAMEVN JIATTAUCN va CUVUTTAPXOUV, Of CUVBAKES uttaiBpou, ue Ta
dropa Tou Trepatwvouv TN didmmauon og Aiyotepo amd Eva £10¢. MapateTapévn
oIaTauon £xel KaTaypagei o€ apkeTd €idn evidpwy, OTTwWE o QuTOPAya €idn uHe
TEPIODIKES £€APTEIC TTANBUC WY Kal udpofIa £idn NS ApkTikA¢ {wvng (Danks, 1987;
2004).

H cicodo¢ Twv eviduwy ce trapatetapévn diamraucn kabopiletal €ite amo
YEVETIKOUC €iTE atro TTEPIBAAAOVTIKOUC TTAPAYOVTEG. ZTNV TTPWTN TTEPITITWON, OpICHéEvVa
amd Ta aropa evd¢ TANBUCUOU gival VEVETIKWS KaBopiopéva va €1oéABouv o€
mapareTapévn didmauon kaBopiopévng xpovikAg diapkelag (fixed prolonged diapause)
evw Ta ummoAoimma droua mepatwvouv T didmmaucr tou¢ katd Tn didpkeia evog
nuepoAoyiakou étou¢ (Menu & Debouzie, 1993). H mrapamdvw oTpatnyikf £mnpeadel
ouxva apvnmikKa TNV TTPOcapuoyr Twyv TANBUuoHwyY o610 TEPIBAAOV TOUug, KABwWE Ta
daropa e rapateTapévn diIdtraucn: a) Exouv augnuévn meavoétnTa BvnoiuéTnTag KATd TO

o1adio Tng diamrauong kar B) avmipeTwtiCouy TNV idIa MOavoeTNTa EMKPATNONS HN
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EUVOIKWY yIa Tnv €mPBiwon Kal  avamapaywyry ouvenkwy Kartd tnv - 1repiodo
opactnpEIdTTAC Twv evnAikwy. Mia 1Diaitepn  TTEPITITWON  KABOPIGHEVNS  XPOVIKA
mTapareTapévng diIdtrauong gival o DIETAG KUKAOG (WS OpIoHEVWY E1IDWY CKABapIWY TNG
oikoyévelag Carabidae 1Tou atmraviwvtal €ite o€ WYuxpEG TTEPIOXES (UWNAG UWOUETPO N
HEYAAO yewypa@ikd TTAGTOC) €iTe o€ EnpoBepuikég TTEpIoxéC (Matalin, 1997).

O1  TepIBAANOVTIKOI  TTAPAYOVTEG TTOU  OXETICOVTaI ME TNV €KPpACN TNG
TTapareTapévng dIATTauUoNG €ival KUpiwg n BEPUOKPACia, n uypacia, n QuwToTTERIodoC Kal
n EAeipn Tpo®ng (Saulich, 2010). MpoBAfuaTta diaBecIndTNTAS TPOPNS EKPPALOVTAI OTIG
TTEPITITWOEIG TWV EPAUEPWY QUTWV-EEVIOTWY (Sims, 1983), o€ TTEPITITWON MEIWMPEVNG
kaptropopiag kwvopdpwy SéEvopwy (Annila, 1982; Hedlin, Miller & Ruth, 1982) ka1 o¢
QUTG pe akavévioTn avBion 1 KaptToPopia £aitiac XapnAwy emmmEdwy TNE ETAOIAC
BpoxomTwong (Nakamura & Ae, 1977; Powell, 1989; 2001). ZT¢ TTapamavw
TTEPITITWOEIG, TO CUVOAO TOU TTANBUCHOU Twv evTOHWY N £€0TW &va PEYAAO HEPOC TOU
TTANBUGHOU ekdnNAwvel TTapareTapévn DIATTAUCN, N OTToia eAEyXETAl ATTO TNV EKPPACH
TTAQCTIKOTNTAG BAcel agidmmoTwy TTEPIBAAAOVTIKWY epebiouaTtwy (predictive plasticity). Ol
TTapdyovteg Tou KaBopifouv Tn dIGpKeEIa TNS didtTraucng sival AppnKTa ocuvdEDEUEVOI HE
QUTOUG TTOU EAEYXOUV TN METABIATTAUTIKA QVATITUEN, EUVOWVTAG TIC TTEPIODIKES EKPAEEIC
TTANBuGwy (Powell,1974).

ATTO TNV GAAN TTAEUpPd, apkeTd £i0n eviOpwy KAAOUVTQI va ETIRIWOOUY Of
mTEPIBAAOVTA OTTOU 01 ETMIKPATOUGEG GUVBNKEG Katd 10 OTAdIO NG didmmaucng dev
ouvOEOVTAl AUECQ ME TIC ETTIKPATOUCES TTEPIBAANOVTIKEC CUVOAKES KATG TNV TTEPIODO TNG
AVATTAPAyWYIKAS TOUG dpaoTtneIdéTNTag. Z€ QUTH TNV TTERITITWON, OPIGHEVA aTTO TA ATOMA
€vO¢ TTANBUCHOU cuvexiouv va BIATTAUOUY KAl META TNV ETTIKPATNON £UVOIKWY CUVONKwWY
yia TNV mEPATWOoN TS £TACIAC diIdrauong, PElwvovTag TNy moavoTnta eEapdviong Tou
TTANBUGHOU HeTd atmd éva QUOHEVEC yia Tnv avamTuén kar Tnv empBiwon éro¢. H
TTAPATTAvVW OTPATNYIKA €ival yvwoTh wg ‘bet-hedging’ (Philippi & Seger, 1989; Hopper,
1999), ‘coin-flipping plasticity’ (Coopler & Kaplan, 1982) 1] otoxaoTikég TTOAUQaIVIOHOS
(stochastic polyphenism) (Walker, 1986). H extetapévn mepiodog evnAikiwong Tou
OUVOAIKOU apiBuou Twv amoyovwy €vOC BnAukou GCUMPBGAAEl oty  augnon Tn¢
ApHOCTIKOTATAC TOU BnAukou o€ evdiaImipaTta OTou o1 TTEPIBAANOVTIKEC GCUVOAKES
HeTaBAAAOvTal KOATG TPOTTO HN TTPORAEWIHO, TTAPOTI N TTaparetauévn didrrauon ouxva
OXETICETAI YE MEIWMEVN APMOCTIKOTATA Twy atroyovwy. Mapadeiypara eviduwy OTToU N
mapareTapévn didtrauon £xel ammodobei oTnV £kPpacn TNS oTpatnyikng ‘bet-hedging’

atroteAouv Ta Kaptroaya €idn Curculio elephas (Coleoptera: Curculionidae) (Menu,
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1993; Menu & Desouhant, 2002; Soula & Menu, 2003) kai C. sikkimensis (Coleoptera,
Curculionidae) (Higaki, 2005) kabwg kai n péAicoca TnG epriuou Perdita portalis
(Hymenoptera: Andrenidae) (Danforth, 1999).

H O&dpkaia 1ng maparetapévne  didmauong  kaBopiletal  Kupiwg  atmo
TEPIBAAAOVTIKOUG TTapdyovTteg, OTTwe n Bepuokpacia kal n uypacia (Higaki & Ando,
1999; Higaki, 2005) aAAG evdéxetan va emmpeadetal kar amd 1 dIaBecipd™Ta TWY
EVEPYEIOKWY aTTOBeuaTWY, KUpiwg Twy Ammdiwy (Menu & Desouhant, 2002). EidikéTepa
yIa Ta €idn TG €UKPaTNG CWVNG, O ETTOXIOKES METAROAEC TNC BepUOKPaTIag @aiveral va
gival KaBOPIOTIKEG yIa TO XPOVO TTIEPATWONG TNG TTapateTapévng diamrauong. Mpdyuari, ol
ETTAVOAAPBAVOUEVOI ETTOXIKOI KUKAOI TWV BEpUWV Kal WuxXpwy TTEPIOdWY (KAAOKaipI-
XEIMWVAG) atroTEAOUV agIOTTIOTO £pEBICUA yIa TNV EyKaipn TTEPATWON TNG TTAPATETANEVNC
diamauong oc €idn ommwg 10 C. sikkimensis (Coleoptera, Curculionidae), Rhagoletis
pomonella (Diptera: Tephritidae), Eobiana japonica (Orthoptera: Tettigoniidae) k.a, o€
avtiBeon ue v TTapartetapévn £kBeon og xapnAéc Bepuokpacicg (Neilson, 1962; Dean &
Hartley, 1977; Higaki & Ando, 2000; Higaki, 2008). Mpdoearteg ueAETEG uTTOOTNRI(OUY OTI
n Taparetapévn Oiatmauon Tou C. sikkimensis (Coleoptera, Curculionidae) civai
QVTIOTREWIMN MECW TNG EMIKPATNONS METPIA UWNAWY BEPUOKPACIWY KATd TN Bepun

mepiodo Tou £roug (Higaki et al., 2010; Higaki & Toyama, 2012).

1.4. To evdoouuBiwTIKO BakTApio Wolbachia

To evdokutTapiké Bakmpio Wolbachia pipientis (o10 €gn¢ Wolbachia) civai
iID1aitepa diadedouéva ota apBpdmmoda kal Ta évioda. MNepicodtepa amd 10 65% Twv
€1dWV TWV EVIOUWY TTOU £XOUV £EETAOTEI £XOUV BPeBEl HOAUCUEVA HE KATTOIO OTEAEXOC
NG Wolbachia (Jeyaprakash & Hoy, 2000; Hilgenboecker et al., 2008). H Wolbachia
EVTOTTIETAI KUPIWE OTOUC AvVATTAPAYWYIKOUG I0TOUC TWV EEVIOTWYV TNG AAAG evOEXETAI VA
EVTOTTIOTEI KAl & GAAOUC 16TOUC Kal dpyava, OTTWE TNV AIHOAEUPO, OTOV EYKEQPAAO,
oToug oleAoydvoug adéveg, oToug pUEG Kal oTo oToudxl (Frydman et al., 2006; Saridaki &
Bourtzis, 2010).

H Wolbachia Bewpeital avamrapaywyikd TTapaoito (reproductive parasite) kabwg
XPNOIMOTIOIEI TO AVATTAPAYWYIKO GUCTNMA TwY EEVIOTWY TNG TTPOS GQEAOS TNS BIKAC TNG
O1aoTTOPAG, aveEAPTATWE TOU KOGTOUC TTPOCAPHOYAG TTOU EVIOTE ETTIPEPEI OTOUG EEVIOTEC
g (Werren, Baldo & Clark, 2008). O1 otpartnyikég 1ou £xel UIOBETACEl yia Tnv

ATTOTEAEGHATIKOTEPN ETMIRIWON KAl TAXUTEPN IaCTTOPG METAEU Twv EEVIOTWY TNG Eival: a)
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n OnAukotoinon (feminization, F), dnAadf n HETATPOTI TWV YEVETIKA KABOPICHEVWY
apoevikwy artduwy o€ BnAukd, Ta otroia cival o€ Béon va dlacTaupwBouy e YEVETIKA
KaBopiopéva apoevikd dropa kal va dwoouv Biwoigoug arroyovoug (Cordaux et al.,
2004; Narita et al, 2011), B) n TapBevoyéveon (parthenogenesis, P), dnA. n
AmTOKALIOTIKA TTapaywyr BnAukwy arroyovwy ammd hoAucuéva pe Wolbachia BnAuka
(Arakaki, Noda & Yamagishi, 2000; Huigens et al., 2000; Kageyama, Narita &
Watanable, 2012), y) n Bavdrwon twy apoevikwy (male killing, M-K), TTou ogpgiAetal otnv
avadidpBpwon ¢ xpwuartivng (chromatin remodelling) (Riparbelli ef al., 2012) kard Tn
didpkela Twy TPpWIPWY euppuakwy otadiwy (Fialho & Stevens, 2000; Huigens et al.,
2004; Dyson & Hurst, 2004; Charlat et al., 2005; Vanthournout, Swaegers & Hendrickx,
2011) kai 8) n KutTapoTTAaopaTIKA acupBarétnta (cytoplasmic incompatibility, Cl), trou
gival €va €idog oTeIpOTNTAC TWY APCEVIKWY LE EUPEIa atTiXNon o€ OAEC GxeDOV TIG TALEIC
TWV EVTOMWY OAAG Kl 0€ HEPIKA €idn xepoaiwy 1c6TTodwy (Werren et al., 1995; Bourtzis,
Braig & Karr, 2003; Gueguen, Onemola & Govind, 2012).

2€ OPICUEVEG TTEPITITWOEIC N MOAUVON TWV TTANBUGHWY TWV EVTOHWY HE CTEAEXN
g Wolbachia €xel Bemikfy emidpacn otn PioAoyia toug (mutualism). Eidikétepa,
amoTPETIEl TNV amMOTITWON TWwV  KUTTApwY OTO  TTapacitocidég Asobara tabida
(Hymenoptera: Braconidae) d1ac@aAifoviag Tnv OMOAR WOYEVESH KAl avaTTapaywyn
(Dedeine et al., 2001; Pannebakker et al., 2007) kai cupBAAAEl oTnv opaAR Bpéwn Tou
nuirtépou Cimex lectularius (Hemiptera: Cimicidae) (Hosokawa et al., 2010). ETriong,
TTPOCTATEVEI TO €iDOG Drosophila melanogaster ammd PoAUveoelg ue tToikihia RNA 1wy
(Teixeira, Ferreira & Ashburner, 2008; Hedges et al., 2008), xwpi¢ weTOGO N TTAPATTAVW
avtidpaon va  EvIACGETAl  OTO  TTAQICIO  MIAG  VEVIKEUMEVNG TTpooTtaciac  amd
evOOKUTTAPIOUG TTaBOYOVOUG Opyaviououg, OTTwe  yia TTapadelypda  DEUTEPOYEVEIC

Baktnpiakég poAuvoeig (Rottschaefer & Lazzaro, 2012).

1.4.1. KuttapomrAaopaTtik acupparéTnTa (KA)

Bdaoel Tou apiBpou Twyv diapopeTikwy oTeAexwy Wolbachia TTou euTTAéEKOVTAI OTNV
KUTTApOTTAQOHaTIKy acuppBarétnta (KA) diakpivovtal duo €idn KA, n povédpoun KA
(unidirectional Cl) kai n apgidpoun KA (bidirectional Cl). Z1n povodpopn KA utrdpxel
HOvo éva oTEAEXOC | HOVO Eva DIaQopeTIKO OTEAEXOG METAEU BUO TTANBUCHWY £vOC
EevioTA. AIQOTAUPWOEIS HETAEU TWY HOAUGHEVWY APCEVIKWY KAl W MOAUCHEVWY N

HOAUCHéVWY HE Eva DIOQOPETIKO OTEAEXOC OnAukwv atdpwy Oivouv MHIKPS apiBuod
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amoyovwy 1 gival AyOveC, VW Ol AVTIOCTPOYESG BIACTAUPWOEIC gival yoviueg (Eikova 1).
21NV ap@idpopn KA guttAékovtal duo Dla@opeTiKG oTeAExn Wolbachia. Ayoveg ival ol
d1a0TAUPWCEIC BNAUKWY KAl APCEVIKWY aTOpwY atrd TTANBUGHOUC TTOU Eival HOAUGUEVOI
ME DIAQOPETIKA OTEAEXN TOU BakTnpiou. Au@idpoun KA £xel TraparnpnBei kupiwg PeETagy
VEWYPAPIKA ATTOMOVWHEVWY TTANBUCUWY, OTTWC oT0 £ido¢ Drosophila simulans (O'Neill
& Karr, 1990), aAAG kai PETAEU OTEVA OUYYEVIKWY €10WvV, OTTwS OTo Yévog Nasonia
(Breeuwer & Werren, 1990).

O/XQ — Cf'Q @/x

® xO — X @ x ® — X

.XQ—-./Q x—-
d’x?—-"? 6'x—-x

Eikova 1. Zxnuartikfl armeikovion Hovodpopns (aploTepd) kal ap@idpopns (Oegid)
KUTTapoTTAaoaTikAG acupBarotnrag (KA). Ta dropa pe AoTTPo Kal Haupo Xpwua €ival
unN poAuopéva kal poAucpéva ue Wolbachia, avrtiotoixa. Ta Aropa PE yYKPI AvoixXTé Kai
YKPI OKOUPO XPWHa gival JOAUCHEVA ME TO OTEAEXOC A Kal TO OTEAEXOC B TN Wolbachia,

avTioToIxA.

O1 poAuvoelg evog TTANBUCHOU HE TTOAAATTAG OTEAEXN TwV BakTnpiwv Wolbachia
TToU gival og 8éon va TpokaAécouv KA £xouv BewpnTiKa aBpoioTiKO amoTEAETUA, dnA.
APOEVIKA ATOMA ME TTOAAQTTAEC MOAUVOEIC TTAPOUCIAlOuUV QCUMPBATOTNTA TOCO ME MN
MOAUCEVa BnAUKG 0G0 Kal hE BnAUKG TTou gival POAUCHEVA PE MOVO £va OTEAEXOC.
Qotéoo, ot TTPOCQATn HEAETN uTroypauuileTal n PN aBpoioTiky dpacn TS OITTARS
pOAuvong WE oTeAéxn Wolbachia trou trpokaAouv KA 0€ QUOIKOUC TTANBUGHOUC TOu
Orius strigicollis (Hemiptera: Antrocoridae). Zuykekpipgéva, TO £va OTEAEXOC TOU
Baktnpiou (WOus1) BpEBNKe va emTnpedalel Tnv IKavoetnTa TrpékAnong KA tou deutepou
otehéxoucg (wOus2) trepiopilovTac 1o péyeBog Tou TTANBUCoU Tou oTeAéExoug wOus2 OTO

MOAUCHEVO pE Ta BUO OTEAEXN Atopo Tou eviopou (Watanabe et al., 2011). ®aiverai
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Aomrév Om N KA givalr uia 10iaitepa QUVAMIKA CTPATNYIKA, KABWE Ta OTEAEXN TNG
Wolbachia pe duvarétnra KA civar ikavd va avatrtu§ouv TTOAUTTAOKEG oXEo€IC KA GTOoUug
TTANBUGHOUC TWv EevioTwy Toug (Duron et al., 2012).

H duvauikn TG Hovodpoung kan aupidpopng KA utropei va aglotroindei pécw mg
TEXVIKAC Tou acupparou evtéuou (Incompatible Insect Technique, IIT) otn diaxeipion
TTANBUGHWY evTOUWY ME YEWPYIKA onuacia (Tagami et al., 2006; Bourtzis, 2008;
Brelsfoard & Dobson, 2009) kal eviopwyv-@opéwyv acBevelwy, OTTwG gival N YOya TOETCE
(Alam ef al., 2011; Doudoumis et al., 2012) ka1 Ta kKouvouTria (lturbe-Ormaetxe, Walker
& O’ Neill, 2011; Atyame et al., 2011). H 1eXVIKA Tou acupBaTou gvtduou givar avaioyn
TNG TEXVIKNAS TNG £€aTTOAUCNG OTEIpWPEVWY eviOpwy (Sterile Insect technique, SIT) kai n
Tapaywyr KN PBILcIdwy  atmmoyovwy  Baciletal Kal evIOXUETAl ME TNV adIGAEITTTN
egamréhuon aposevikwy HoAucuévwy ue Wolbachia 1 ue oteAéxn Wolbachia kava va
TTPoKaAécouv KA katd tn ouleun Toug JE Ta BnAukd Tou TTANBucoU-oTOX0U (Bourtzis,
2008). Zeg mepimTwon mTou oI TTANBUCHoI-oTéXOI Dev gival QUOIKA HOAUGHEVO! HE
Wolbachia, cival @Ikt n opIfOVTIa PETAPOPG OTEAEXWY Twv Baktnpiwy Wolbachia amd
TTANBUGHO-06TN QUOIKG poAucuévo pe Wolbachia. XapakTnpioTIKG ava@épovTal Ol
TepImTTwoelg Twy Ceratitis capitata (Diptera: Tephritidae) (Zabalou et al., 2004; 2009) kai
Bactrocera oleae (Diptera: Tephritidae) (Apostolaki et al., 2011), 61TOU £pyaCTNPIAKOI
TTANBUGHOI Twy TTapaTravw £10wv PoAUVENkav TexvnTa he oTeAéEXN Wolbachia tTou gixav
TNV IKaveTNTa TTPOKANONG KA Kai TTpoépxovtav amd QUGIKA HOAUCUEVOUG TTANBUGHOUC

NS payoAETIdag TNS KEPACIAg, Rhagoletis cerasi (Diptera: Tephritidae).

1.4.2. AiagopoTroinon TTANBUCHWYV-EEVIOTWY KAl £E1I00YEVEDT)

Ta cuppiwtikG BakTApia cival o€ BEon va emmnpedoouv Tnv EKQPAcn Twv
BioAoyikwy TTapapétpwy 1600 Twv &VAAIKWY O0CO0 KAl Twv AavAiAKwy oTadiwv Twv
eviOpwyY €TTNPEAlOVTAE TNV TTPOCAPMOYN Twy TIANBUGHWY OTO TTEPIBAAAOY  TOUG.
ZUYKPITIKEG MEAETEC METAEU PN HMOAUCHEVWY TTANBUCHWY eVTOPWY KAl QUGIKG 1 TEXVNTA
HOAuCHévwy TTANBUCUwY HE £va ) TepIoodTEpa OTEAEXN Twv Baktnpiwv Wolbachia
utrootnpifouv 1600 TNV Tapoucia Betikwy (Fry & Rand, 2002; Dobson, Marsland &
Rattanadechakul, 2002; Dobson, Rattanadechakul & Marsland, 2004) 660 ka1 apvnTIKWY
EMTTWOELWY OTNV £MPRiwon kai avarmapaywyr Twyv evidikwy (Min & Benzer, 1997;
Poinsot & Mercot 1997, Fluery et al., 2000; Perrot-Minnot et al., 2002; McMeniman et al.,
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2009; Sarakatsanou et al., 2011; Vasquez et al., 2011). Atroucia onuavTikig midpacng
£xel emiong avagepOei (Ankola, Brueckner & Pottaraju, 2011; Friberg et al., 2011), evw
poo@ara BpEBnke OTI N TTapousia | Oxl ETITITWOLWY OTIC BIOAOYIKES TTAPAMETPOUG TWV
evnAikwv Aoyw poAuvong pe Wolbachia kaBopiletal amd 10 @UAO (Rasgon, 2012).
EvToUuToIg, GUYKPITIKA AlyOTEPEC cival O PEAETEC TTOU £oTIAlovTav OTIC ETTIOPACEIC TNC
poAuvong pe Wolbachia oTIC BIOAOYIKEC TTAPAMETPOUC Twv avAAikwy oTtadiwv. H
TTapoudia Twv BakTnEiwy dev eTTNPEACE oNUAVTIKG Ta aviAika oTadia TOU KOUVOUTTIOU
Aedes albopictus (Islam & Dobson, 2006; Gavotte ef al., 2009), av kai TTapAYOVTEG OTTWG
TO QUAO kal 0 BaBuéC CuVWOTIOPOU Egival KABOPIOTIKOI yia TNV ékepacn Teavwy
emmTwoewv (Gavotte et al.,, 2010). QoTtdéo0, BewpnTIKEG HEAETEG uTTOOTNPI(OUY OTI N
TTapoucia Twyv Baktnpiwv Wolbachia smnpedalel apvnTikd TNV £miBiwon Twv aviAiKwy
oradiwv Twyv eviopwy (Crain et al.,, 2011). MNMpoéoeareg PeAETEG Beixvouv OTI TOOO TO
VEVETIKO utTéRaBpo Tou EevioTh 0G0 Kal To €idog Tou oTeAéExouc Wolbachia sival e€icou
ONMAVTIKA yIa TNV OKPIRA EKTIUNON TwV EMITITWOLWY TOU KABE TUTTOU POAUVONG ME
Wolbachia otnv appooTIKOTNTa TWV TTANBucpwv-EevioTwy (Fry, Palmer & Rand, 2004;
Dean, 2006; Carrington, Hoffmann & Weeks, 2010; Sarakatsanou et al., 2011; Xie, Chen
& Hong, 2011).

EmmimrpdoBera, n wéAuven Twy TTANBUCHWY Twy eviOpwy UE oTeAéExn Wolbachia
TTOU TTPOKOAOUV KA WTTOPEl va EXEl ETTITITWOEIG OTN OLEOUAAIKT) TOUC CUMTTEPIPOPA.
XapakTnpIoTIKA ava@EépeTal N avénon TN avraywvioTIKOTNTAS OTTEPMATOC GTA OKaBdpia
ToU Yévoug Tribolium (Wade & Chang, 1995), o1 aAAayég oTnV OTTEPHATOBRKN TWV
BnAukwy ypUuAwyv Tou yévouc Allonemobius (Marshall, 2007), kaBwc Kal n MEiwan TG
TTapaywyng omépparog oto €idog Drosophila simulans (Diptera: Drosophilidae) (Snook
et al.,, 2000) Kai TNG MWETAPOPAG YOVIUOU OTTEPMATOC OTO MIKPOAETIOOTITEPO Ephestia
kuehniella (Lepidoptera: Pyralidae) (Lewis et al., 2011).

Ta cupBiwTikd Baktipia Wolbachia Trou ptropouv va TTpokaAécouv KA eival og
Béon va MEIWOOUV TN VEVETIK PO METAEU Twv TIANBUCoHwWwyY, o0dnywvTag o€
avarrapaywyik arroudévwon kal meavorara eidoyéveon (Engelstaedter & Hurst, 2009;
Brucker & Bordenstein, 2012). Eidikotepa, n KA pmropei va BewpnBei we n kupia aitia Tng
AVATTaPAYWYIKAG ATTOMOVWONG HECW TNG ap@idpoung KA i evOEXETAI VA £XEI ETTIKOUPIKO
poAo oTnv £€AIKTIKA Bladikacia &iTe w¢ Hovodpoun &ite we aueidpoun KA (O'Neill &
Karr, 1990; Werren, 1998). ©@ewpnTIKEG PEAETEG UTTOOTNPICOUV TO POAO TWV BAKTNPIWY
Wolbachia otn diatipnon TNG YEVETIKAG dia@opoTroinong METAEU TTapararpiwy

mAnBuopuwy (Telschow et al., 2007; Telschow, Yamamura & Werren, 2005a; Flor,
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Hammerstein & Telschow, 2007) ka1 oTnv TTPOKANCH TTPOCUEUKTIKAG ATTOHOVWONG
(Telschow, Hammerstein & Werren, 2005b). Qot600, MPOVO TPEIC TTEPITITWGEIS
TTEIPAMATIKWY  PEAETWY  €xouv  avapepBei  (Shoemaker, Katju & Jaenike, 1999;
Bordenstein, O'Hara & Werren, 2001; Miller, Ehrman & Schneider, 2010).

1.5. H payoAéTida Tng Kepaoidg, Rhagoletis cerasi

H payoAénida TnG KEPAOIAS N EUPWTTAIKA MUYa TWv KEpaoiwy, Rhagoletis cerasi
(Linnaeus, 1758), cival £VTOHO HEYAANG YEWPYIKAC CNUAGIAC HE 1I01AITEPO EVOIAPEPOV WC
TTPOC TN MEAETN TNG PBIOAOYIAC, CUMTTEPIPOPAC KAl YVEVETIKNAC TWY QUOIKWY TTANBUCHWY
Tou. MNahaidTepeg ovopacieg Tou R. cerasi amotedouv 1a R. cerasorum (Dufour), R.
liturata (Robineau- Desvoidy), R. signata (Meigen), Trypeta signata (Meigen), Musca
cerasi Linnaeus, Urophora cerasorum (Dufour) kai U. liturata (Robineau - Desvoidy)
(White & Elson-Harris, 1992).

1.5.1. ZuoTnpartikAq Kartdraén

H cuotnuatiki Katdragn NS payoAéTidag TG KEPATIAC £XEI we £EAC:
BAZIAEIO: Animalia
YNOBAZIAEIO: Eumetazoa
®YANO: Arthropoda

YNOPYAQO: Hexapoda

KAAZH: Insecta

YNOKAAZH: Neoptera
AIAIPEZH: Holometabola

TA=H: Diptera

YNOTAZ=H: Brachycera
YNEPOIKOIENEIA: Tephritoidea
OIKOIENEIA: Tephritidae
YNOOIKOIMENEIA: Trypetinae
TRIBE: Carpomyini

SUBTRIBE: Carpomyina

FENOZ: Rhagoletis

EIAOZ: cerasi
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Z0pgwva pe Touc White kai Elson-Harris (1992), utrdpxouv BIOTUTTOI KQI UTTOEION
TOoU R. cerasi TTou duokoAa diaxwpidovral, éTTwg Ta R. cerasi fasciata Rohdendorf, R.
cerasi nigripes Rohdendorf kai R. cerasi obsoleta Hering.

1.5.2. Mop@OAOYIKA XUPUAKTNPIOTIKA

To auyo eival Aeuko kal €xel uRkog 0,75 xIA kai diapetpo 0,25 xIA. (Wiesmann,
1933). To oxAua Tou gival OTEVONAKPO, EAAEIPOEIDEC Kal EAAPPWCS KUPTO. H TTpoviuen
gival amodn Kai Xwpic KEQAAIKN) KAWa PE TO TTPOCBIO THAKA TOU CWHATOC OTEVOTEPO ATTO
10 €0paio. ‘Exel xpwHa Aeukd 1 UTTOAEUKO Kai TO pAKOG Kupaivetral ammd 0,6 xIA. (veapn
TPOVOUPN) €wg 6 XIA. (TTAPWS avarTuypévn TTPovUuen) pe TAdrog 1,2 -1,5 XIA.
AlakpivovTal TPEIG TTPOVUMPIKES NAIKiES (Eikdva 2a). H vOopen BPIioKETAI EVTIOG VUNPIKOU
EPIBARMATOC (puparium) SIaoTAcEWY 4X2 XIA. Kal OXAUATOC EANEIYPOEIDOUG HE EUPaoN
OTIC MECODAKTUNEG YPAUUES. EXEl XpwHa KITPIVWTTO £wg avoixTé kaotavo (Eikdva 2q,
2B) (Tlavakdkng & Karoodyiavvog, 2003). To eviAiKO £XEl XPWHA OWHATOG HAUPO
AQuTTEPS £V TO TIPOGOBIO TUAKA TNG KEQAAAS KAl OI KEPAIES Eival KITPIVES 1 KITPIVWTTEG.
To scutellum é£xer évrovo kitpivo xpwpa. O Trépuyeg @épouv 4 paupeg (WVEG OF
XAPakTNEIOTIK OIdTagn. Zuykekpipgéva, ol 3 amd autég EKTEIVOVTAl £YKAPOIa OTNV
TITEPUYQ EVW N TETAPTN KOAUTITEI, KATA KAKOG, TNV KOPUPR TNG TITEPUYAS KAl EVIOVETAI HE
TNV TPITN Jwvn oxnuarifovrag oxeddv opbn ywvia pe auth. Zmnv TPoécBia Tapuen Tng
TITEPUYQG UTTAPXEI OuVABWG MIa HIKPr) paupn knAida avapeoa otnv 8elTepn Kail TpITN
eykapoia {wvn. To pEyeBOC TWV APOEVIKWY aTOHWY gival 2,9-4 xIA. evw Ta BnAukd £xouv
MeyaAuTepo pEyEBOG (3,8-5,3 xIA.) Kal wWOoBETN TTou BlakpiveTal EUKPIVWG (TZavakakng &
Karodyiavvog, 2003).

Eikéva 2. Z1adia TNG payoAEéTidag Tng kKepaoidg. a) mpovupen 3% otadiou katd Tnv
£€006 TN¢ amd 1o KePAOoI, B) TTPoVUUPES 3% oTadiou TTPIV TN VUHGWON KAl VOUPEG.
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1.5.3. QuTA-EEVIOTEG KO YEWY PAPIKE SiaoTTOpd

H payoAéTida TN kepacidag Becwpeitan €ido¢ oAhiyopdyo (1 OTEVOQAYO) E
TTPWTEUOVTEG EEVIOTEG €i0n TOu yévoug Prunus spp. (OIK. Rosaceae) kal deuTEPEUOVTEG
€idn Tou yévoug Lonicera spp. (oik. Caprifoliaceae). ZuykekpipéEva, TTPOCRAAAEI KOPTTOUG
Kupiwg TnNS kepacidg (P. avium L)) aAAa kal TG BucoIviag (P. cerasus), Kabwg Kal
KapTToug Twv €1dwv P. serotina kai P. mahaleb. Opiouéva aypia €idn kepaoiag (Prunus
spp.) A&IToupyouv CuvABWE W¢ KATaQuUyIa yIa TOUg TTANBUGHOUS TNG PayoAETIDAC TNG
kepaciag (Thiem, 1934). Emiong, n payoAETIda TN KEPAGIAS TTPOCRAAAELI KaI TG QUTOPUR
N KOAAWTTIOTIKA €idn L. xylosteum L. kai L. tarfarica L., 10 OTT0iQ GTTAVIQ ATTAVTWVTAI
otnv EAAGDa (Tlavakdkng & Katodyiavvog, 2003).

MANBUCHOI TNC PayOoAETIOOC TNG KEPACIAC amaviwvTal ot OAe¢ oxeddv TIC
EUPWTTAIKESC XWPES, OTN AUTIK ZIBNpPia Kal OTIS €UKPATES TTEPIOXEC TNC AUTIKASG Aciag
(Fimiani, 1989; White & Elson-Harris, 1992; Jaastad, 1994; Mohamadzade Namin,
Nozari & Rasoulian, 2010; EPPO, 2009) (Eikéva 3). Q¢ amoréAecpa TnG £KQPaong
KUTTAPOTTAQOHATIKAS acuupatotnTag, dlakpivovTal dUO QUAEG METAEU Twv TTANBUCHWY
TOU R. cerasi, n Bépeia kai n voTia. EIDIKOTEPA, O DIACTAUPWOEIS METAEU BNAUKWY TNG
Bopeiag QUAAC kal apoevikwy NG vOTIag QUARC Oev divouv aTmToyovoug &vw Ol
avtioTpoeg diaoTaupwoelg gival yévipeg (Boller ef al., 1976). H vomia uAi atmravtdrai
OTIG EUPWTTAIKES TTEPIOXEC TNG AuCTpiag, voTioduTIkNAS MaAAiag, véTiag Mepuaviag, ITahiag
(ouutreplAapBavopévwy  TNG Zapdnviag kal  ZikeAiag), [Moptoyahiag, lomaviag kai
EABetiag. H Bépeia QuAn amavraral oTi¢ utrdAoimmeg EupwTraikés xwpeg (BouAyapia,
Toexia, ZAopakia, MaAAia (ektdg voTioduTIKA), Meppavia (kTG voTIa), EAAGDQ, Ouyyapia,
Aetovia, AiBouavia, Kdatw Xwpeg, NopBnyia, MoAwvia, Poupavia, Zoundia, Toupkia
(Bépeia kai Bopelo-duTikd), Mewpyia, Pwoia, OQukpavia, MNouykooAaBia) kail oTIg TTEPIOXES
NS Aciag (Ipav, Kalakotdav, Kipyioia, ToupkuevioTdy, Tatdikiotay). Mapdt n Tapoucia
‘Rickettsia Like Organisms’ (RLOs) oTIg woBnkeg Twv BnAukwy atdpwy ATav yvwoTn
amd 1a TEAN Tou ‘90 (Blimel & Russ, 1989), n aimia TNG KUTTAPOTTAACHATIKAC
acuupatdTNTag TTPOoodIOPICTNKE OXETIKA TTPOCQPATA KAl OXETICETAI PE TN HMOAUVON Twv
TTANBUGHWY TNG PAYOAETIOAC TNG KEPACIAC ME OIQPOPETIKA OTEAEXN TWV MUNTPIKA
KAnpovououpevwy evOOKUTTapIKWY Baktnpiwv Wolbachia (Riegler & Stauffer, 2002).
Eidikérepa, Ta oteAéxn wCer2 kai wCerd tng Wolbachia utmmopouv Tekpnpiwpéva TTAEoV

VA TTPOKAAECOUV KUTTAPOTTAQCMATIKN AVATTApPaywyIk acuuBatdtnTa oToug EEVIOTEC
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TOUG (QUOIKOUC 1 TEXVIKA HOAUCHEVOUC TTANBUoHOUC evtduwy) (Riegler & Stauffer, 2002;
Zabalou et al., 2004, 2009; Apostolaki et al., 2011).

AR S

Eikéva 3. Xaptng yewypa@ikrig diacTropdg TTANBUCHWY TNG payoAETIOAS TNG KEPAOIAG.

Me KOKKIVOUG KUKAOUG ONMEIWVOVTAl Ol TTEPIOXEG OTTOU aTTaVTWVTAl TTANBUCHOI TOu
gvrépou (EPPO, 2009).

1.5.4. BioAoyia ka1 ouptrEpIpopd

H payoA£Tida TNG KEPACIAG EICEPXETAI OE UTTOXPEWTIKN BIATTAUCT) OTO OTAdIO TNG
VUUONG KAl QTTAITE Hia TTEPIODO XAMNAWY BEPUOKPACIWY YIA Va TTEPATWOEI TN dIATTAUCH
(Vallo, Remund & Boller, 1976). O xpovog mepdtwong tng didrmauong dia@opoTToIsiTal
METAEU TWV TTANBUCHWY KAl TOTTOBETEITAI PETAEU TOU TEAOUC TOU XEIMWVA £WE VWPIC TNV
avoign (lavoudpio-®PeBpoudpio) (Papanastasiou et al., 2011). Ze mepimTwon TOU N
Bepuokpacia Tou TTEPIBAAAOVTOC TTapauéVEl, META TNV TEPATWON TNG OIATTAUONG,
XapnAoTepn TG Bepupokpaciag-oudou (5°C), oF VOPQES TTAPAPEVOUV OF  ETTOXIKN

peradiarrautikr) adpavela TOTTou quiescence £wg OTOU ETTIKPATAOOUV BEPUOKPACIES
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uWnAGTEPES atrd Toug 5°C. H peTadiatrauTikh avaTiTugn Twy VURQUWY OAOKANPWVETAI JE
TNV £€000 TWvV evnAiKwy Kal atraitei TN cupTTAfpwon 430 nuepoBabuwy (DD) (Baker &
Miller, 1978). H didpkeia tng didmraucng Kai n mepiodog evnAikiwong diagépel PETAgU Twv
TANBUGHWY TNG PayoAéTIdAC TNG KEPAGCIAG KABwg efaptdral amd Ta  OIKOAOYIKA
XAPAKTNPICTIKA Twv evOIQITNUATWY (QaIvOAoyia QUTWVY-EEVIOTWY, UWOUIETPO K.A.) KAl TIC
ETMKPATOUCES KAIMATIKEG ouvOnkes (Vallo et al., 1976; Kovanci & Kovanci, 2006;
Papanastasiou ef al.,, 2011). Qot600, £va TTOGOCTO TWV VUHUQWY, TTOU E£vOEXETAI va
ayyicel kar To 100% avaAoya HE TNV TTEPIOXA Kal TO £TOC, TTAPAMEVEI O KATAOTAOCN
ETTOXIKAC adpavelag yia dIAoTNUa HEYOAUTEPO TOU £vOC £TOUC (TTaparteTauévn didmauon,
prolonged dormancy) (Wiesmann, 1950; Vallo ef al., 1976; Daniel & Grunder, 2012).

Z1oV aypo, n £€€000¢ Twv evnAiKwy TNG PAyoAETIOAC TNE KEPATIAC TTapATNPEITAI
Aiyo TTpIv TNV TTEPIod0 OTTOU O1 KAPTTOi TWY QUTWV-EEVIOTWY Eival ETIOEKTIKOI WOTOKIOC
(Evapén t™n¢ wpipavong). H évapén Twy TITACEWY Twy EVNAIKWY Of KEPACEWVES TNG
kevipikA¢ Eupwtng (EABeTia, Auctpia, voTia Mepupavia, dutik Poupavia kar Zeppia)
TotrofeteitTal oTa pEoca Maiou Ewg péoa louviou (Bohm, 1949; Stamenkovic, Milenkovic &
Stamenkovic, 1996a; Minca, Virteiu & Petanec, 2011) evw TTponyeital wg Kal Eva pnva
(Méca Ampidiou) oTic TapaBaAldooieg  Tepioxéc ¢ N. Eupwting  (EAAGDQ)
(Katooyiavvog et al., 1991; Papanastasiou et al., 2011). MovtéAa TpoBAswng Tng €600u
TWY &VvNAIKWY TNG PAyoAETIdAC TNG KEPAOIAE Tou givalr dueca diaBéciga oToug
TTAPAYWYOUG PECW TNG NAEKTPOVIKNG TTAATPOpUag www.sopra-acw.admin.ch/ (Samietz
et al., 2007), £xouv avatTuxBei Hovo yia TTEPIOXES TNG EABETIOC.

H £€000¢ Twv evnAikwy atrd TO VUUQIKO TTERIBANUG TTPAYHATOTTOIEITAI KUPIWG TIC
TTPWIVES WPES KAl TA EVAAIKA KABioTavTal IKava yIa TITACN £vTOC TwY ETTOUEVWY 2 WPWV
(Boller & Prokopy, 1976). Ta evAhka avalntouv auéocwg Tpoer, adikdTepa
udaTaVBPAKOUXEC KAl TTPWTEIVOUXEC OUGIEC TTOU  gival  amapaitnTe  via TNV
AVATTAPAYWYIK wpihavon. EKKPICEIC QUTIKWY XUMWY KAl JEAITTOYOVWY EVTOHWY, KOBWG
KAl GTTOPIA HUKATWY, CUMES KAl ATTOIKIES BAKTNPIWY, TTOU ATTAVTWVTAI OTA GUAAQ KAl GTNV
EMQEAvEIa dIaPOpWY £I0WV PPOUTWY TN TTAPAKEIMEVNC BAACTNONG, BewpouvTal wg Ol
KUPIEG TINYEC TPOPAGC Twv evnAIKwWY TN payoAénidag Tng kepaoidg (Boller &
Prokopy,1976). H mepiodog tng avatmrapaywylkng wpidavong diapkei amd 6 éwg 13
NUEPES Kal eTNPEAleTal queca amd T BepuoKpacia, Tn OPeTTIKA KATACTACH TWV
BnNAUKWY Kal TO 0TAdIO WPIPAVONG TV KAPTTWY Twv QuUTWV-EevioTwy (Daniel & Grunder,
2012).
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TN CUVEXEIQ, T EVAAIKA PETAKIVOUVTAI TTPOG TA QUTA-EEVIOTEG yIa va culeuxBouy
KAl v& WOTOKACOUY. TO GPWHA TOU NUIWPIKOU-WPIKOU KAPTTOU Kal TIBavoTata 0CHES TOU
QUAAWHATOC TTPOGEAKUOUY Ta VIO Kal EVOEXETAI va BIEyEipouv Kal TNy woTokia (Boller
& Prokopy, 1976). Idavikd onueia culeugng ammoTeAOUV O KAPTTOi TTOU BPICKOVTAI GTO
NAIGAOUGTO PEPOG TNG KOUNG TWY QUTWV-EEVIOTWYV EVW EUVOIKEC yIa oUleugn BewpouvTal
ol NAIbAouoTeG péPEG pE Bepuokpaoia peyaAutepn Twy 15°C (Katsoyannos, 1979). Ta
ApPOEVIKA ‘€MTNPOUY’ TIC TTEPIOXEG WOTOKIAC (KAPTTOIi-OTOXOI) Kal N GULEUEn ETTEPXETAI
ouvnBwe deTd amd  Bian emiBeon oTta BNAUKG  TTOU  TTPOCYEIWVOVTAI  OTOUG
TTEPIPPOUPOUMEVOUG’ KAPTTOUG-OTOXOUG KATA TNV avalntnon BEccwv woTtokiag (Sivinski
& Burk, 1989). Meapduata oc CuvbAkeg epyaotnpiou €dciav OT n ouleuén Twv
apoevikwy Ogv gival Tuxaia, KaBwg TTOAAG apoevikG dev katapépvouv va ouleu xBouv
EVW OpPIoHEVa GAAa ouleuyvuovtal apkeTéC @opéc. H kavdémra yia ouleugn Twyv
apoevikwy kabopiletal ammd v £MKPATNON OTIC HAXEC METAEU TWV APCEVIKWY (male to
male competition) xwpi¢ wWoTOCO TO PéyEBOC CWHATOS va £TTNPEQZEl ONUAVTIKG TO
atrotéAeopa (Jaastad, 1998). Evroutoig, uttdpyxouv evdeigeig 0Tl Ta BnAukd gival o€ B€on
va €mAEyouv evePYd TA APOEVIKA ME Ta otroia Ba ouleuxBouv (Jaastad, 1998).
MePIBAAAOVTIKOI KAl OIKOAOYIKOI TTAPAYOVTEG, OTTWC N avaAloyia @uAou, n TTUkvOTNTA
TTANBUGHOU Kal N JIABECINOTNTA UTTOCTPWHATWY WOTOKIAE OTO XWPO Kal TO Xpovo,
emmnpedlouv TN CEEOUOAIKA  CUMTTEPIPOPG  TNG  payoAémdag TnNg  KeEPAoIdg,
UTTOYPOMMICOVTAG TNV TTAQCTIKOTNTA OTN 0EEOUAAIKY) CUUTTEPIPOPA TOU evTOpou (Jaastad,
1998). EmimrpdoOeTa, Ta APCEVIKG EAKUOUV IA TTOAU EEEIBIKEUMEVN PEPOUOVN PUAOU (sex
pheromone), n o1Toia TTPOCEAKUEI KUPIWS Ta TTAPBEVA BNAUKG TTOU BPICKOVTAI GE KOVTIVA
améotaon (Katsoyannos, 1976). ®aivetal OTI N QEPOPOVN TWV APCEVIKWY APXIKA
Acrroupyei wg appodiciakd aAAd 1-2 ¢Bdouadeg HETG TN ouleugn Ta BNnNAuKG Oev
avtaTTokpivovTal oTnv eepoudvn (Katsoyannos, 1982).

H wotokia AauBavel xwpa 10 HECNUEP! KABWE KAl VWPIC TO AtTOyEUHa KaTd
didpkeia Twv NAIBAoUCTWY NUEPWY, OTTOU N Bepuokpacia civalr pyeyaAutepn ammd 16°C
(Katsoyannos, Boller & Benz, 1987). H emAoyrj Twy KATGAANAWY yIO WOTOKIA KAPTTWV
Baciletal Kupiwg o€ OTITIKA epelicuara, OTTWE gival To OxAHa (CeaipIkd | NUIGPAIPIKO),
T0 MéyeBog (DiGupetpo 2,5-10,3 xIA) kai n avriBeon TOU OKOUPOU XPWHATOS OF
QWTEIVOTEPO @OVTO (Prokopy, 1969). Ta BnAukd e€etdlouv Tnv KATAAANAOTNTA TWV
KaptTwy (Uer], OXAMA) TTEPTTATWVTAG CE KUKAOUS OTNV ETTIPAVEIA TOU, XWPIC woTdCOo va
ATTOKAEIETAI KAI N EUTTAOKN XNMIKWY £peBicpdTwy (Boller, 1989). Kepaoia o1o oTddIo Tng

AAAQYAC TOU XPWHATOS ATTd TTPACIVO GE KITPIVO UE CKANPOTTOINKEVO TTUPHAVA KAl TTAX0UG
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pecokapTTiou TouAdxioTov 5 xIA. BewpoUvtal KataAAnAa yia wotokia (Boller & Prokopy,
1976).

Ta BnAuKd woToKoUY GTOUS KAPTTOUG TWY PUTWV-EEVIOTWY AVOIYOVTAS MO OTTH UE
TOV WOBETN TOUG KaI TOTTOBETWVTAG, AKPIBWS KATW atrd TNV £mdeppida, Eva pévo auvyd
o€ KABe kaptrd (Boller & Prokopy, 1976). Npokeiyévou va atroPeuxBei 0 CUVWOTIOUOG
TTPOVUMQWY OTOUG KAPTTOUG, TO BNAUKO apEOWE META TNV WOTOKI TOTTOBETEI OTNV
ETTIPAVEIQ TOU KAPTTOU ME TOV WOBETN TOU pia udATOBIAAUTH OUTIq, YVWOTH WS PEPOMOVN
QATTOTPOTINC WOTOKIAG, TTOU ATTOTPETTEI T AAAG BNAUKG va WOTOKNCOUV GTOV idI0 KapTTo
(Katsoyannos, 1975). Qotdéc0, o0& TrEPITTTWOEIC UuPnAoU TTANBUCHOU TOU EVTOHOU
evOEXETAI va Traparnpnouv Traparmavw atmd éva auyd ava kapto (Boller & Prokopy,
1976). Ztov aypo, n péon woTtrapaywyn kupaiveral amméd 30 £wg 200 auyd avd BnAukd, n
yovigornta amd 54 €wg 100% kai to 1TPocdokIuo {wnig amd 4 €wg 7 €ROOUAdEC
(Wiesmann, 1933)

O1 TTPOVUHQES EKKOAATITOVTAI HETA aTrd 6-12 PEPEC KAl KATEUBUVOVTAI APECWG
TTPOC TOV TTUPAVA TOU KAPTTOU TTPOKEIMEVOU va arro@uyouv Toavéc €mBECEIC aTro
TTapacITOEION Kal apTTaKTIKA. H TTpovUpPn TPEPETAI OTO PMECOKAPTTIO OPUCCOVTAG OTOA
KAl KATaoTPEPOVTAC ME QUTOV TOV TPOTTO TOV KaPTTO. H avamTugn Twv TTPOVUHQWY
oAokAnpwveTal PeTd ammd 17 éwg 30 nuépeg, avaloya PE TNV ETIKpaToloa BepUokpaacia,
TO OTAdIO WPIKAVONG Kal TN BPETITIKN ouoTaon Twy kaptrwy (Daniel & Grunder, 2012). H
WPIUN TTPOVUMEN €EEPXETAI TOU TTPOOREBANUEVOU KAPTTOU MECW OTMC €§6DOU TTOU
Bpiokeral TAnoiov ocuvriBwg Tou Trodiokou Tou kaptrou (Eikéva 4) kal TEQTEl OTO
£da@og, OTToU Kal VUPQWVETAl eviog 3 wpwv (Boller & Prokopy, 1976). O1 vUp@eg
TTapapévouv o€ BaBoc amé 2 £wg 5 ex.,, avaloya pE TOV TUTTO TOUu €BAQOUC, Kal

€1I0€pYOVTal O UTTOXPEWTIKN diatrauon (T¢avakdakng & Karooyiavvog, 2003).

Eikéva 4. Ot €€600ou 0e KePAoI TTou dnuIoupynRBnke Kard tnv £€000 NG TTPOVUHONG

NG PAYOAETIOOC TNG KEPATIAG.
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Ta evAAIKa TNG PAYOAETIDAC TNG KEPACIAC £Xouv OTevO €Upog DIaoTTopag Adyw
HEIWMEVNS TITNTIKAG IKavoTnTag. QoT1d00, TTAPATNPACEIC OTO £PYACTHPIO £DEIEAV TTWE TA
eVAAIKQ gival IKava yia TITACEIS APKETWY XIAIOPETP WY OTIC TTEPITITWGEIC OTTOU DEV UTTAPXEI
O1aBEcio pEpOg yia TTpooyeiwon (Boller & Prokopy, 1976). Ztov aypd, 10 95% Twv
EVNAIKWY TIPAYUATOTTIOIET TITAOEIC APXIKA OTIC VEITOVIKEG TTOIKIAIEG ME METAYEVEGTEPO
oTadI0 wpihavong Kal apyoTepa o€ BAUvoug Lonicera spp., OTTOU auToi gival BIaBEGIUOL.
O1 mrTAceig pe okotrd TN dlacTropd Tou evidpou KaBioTavTal AvayKaiEg OTav UTTAPXE!
ENAEIYN KATAAANAWY yIa WOTOKIA KAPTTWY, OTTWG TT.X. METG atmd HIA QUOIKA KATAGTPOPN
(Trayetdg), TTPWIKN GUAAOYA KapTTwy N CAPavon OAwv Twv JIABECIHWY KAPTTWY HE TNV

opHévn atroTpoTTic wotokiag (Katsoyannos, Boller & Benz, 1986).

1.5.5. MéAuvon TTANBUOPWY TNG PAYOAETIONG TNG KEpaO1GS ue Wolbachia

Z1nv oikoyéveia Tephritidae, poAuveeg e Wolbachia karaypdgnkav o€ €idn Tou
vévoug Anastrepha (Coscrato et al., 2009) ka1 Bactrocera (Jamnongluk et al., 2002; Sun,
Cui & Li, 2007), kaBwg kai ota €idn R. cingulata (Drosopoulou et al., 2011), R.
pomonella (Schuler et al., 2011) kai og¢ opiopévoug TTANBuououg Tou R. completa
(Drosopoulou et al., 2011; Schuler et al., 2012). AvtiBeta, 1O €idog Ceratitis capitata
(Zabalou et al., 2004; Rocha et al., 2005) @aiveral va gival ammalAaypévo atmd TEToIoU
€idoug poAuvoelg, e €€aipeon évav TANBuoud Tou C. capitata amd Tn BpadiAia
(Coscrato et al., 2009). NMAnBucuoi TNG payoAETIdAG TNG KEPATIAG PPEBNKAV HOAUCUEVOI
ME TTEVTE DIAPOPETIKA OTEAEXN Twv £vOOKUTTAPIKWY BakTnpiwv Wolbachia, yvwoTtd wg
wCer1 wg wCer5 (Riegler & Stauffer, 2002; Arthofer et al., 2009). H povdédpopn KA 1ToU
TapPATNPNONKE METAEU TWvV BNAUKWY TNG POPEIAC KAl TWV APCEVIKWY TN VOTIAS QUAAC
atrod0nke 010 0TEAEXOG wCer2 Tng vOTIag UAAG, KaBwWE OAOI Ol EUpWTTAiKOI TTANBUGHOI
(véma kai Bépeia QUAR) ival poAuopévol pe To oTEAExoG wCerl, cuuTTEPIAQUBaVONEVWY
Kal Twv EAANVIKWV TTANBucuwy (Boller et al., 1976; Riegler & Stauffer, 2002; Kounatidis
et al., 2008, Augustinos et al., 2013). QoT1d600, TTPOCGEaATA aTrodeiXTNKE 6TI 01 EAANVIKOI
TTANBUGHOI TNG PAYOAETIOOC TNG KEPAOIAE ival £1Ti TO TTAEIOTOV DITTAG HOAUCHEVOI HE TA
otehéxn wCerl kai wCer4d, av Kal 0€ PIKPOTEPO TTOCOCTO UTTAPXOUV CUVOUAGCHOI TOU
otehéxoug wCer1 pe o wCer5 ) mo omdvia ye 1o otéAexog wCer2 (Augustinos et al.,
2013).
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1.5.6. EvETIKA KAl KUTTOPOYEVETIKH avaGAuon TTANBUG WY

MapdTti n BioAoyia Kal n CUMTTEPIPOPA TNG PAYOAETIDAC TNG KEPAOIAS ATTOTEAECE
ammd TTOAU VWi QVTIKEIMEVO TTOANWY £peuvwy, N MEAETN TNG YEVETIKAG OOMAG Kal N
KUTTAPOYEVETIKA] avAAUGH Twv QUOIKWY TIANBUCUWY Tou eviOUou amacxOAnce Toug
epeuvntég Tmpooeara. O Augustinos kai ouvepyareg (2011, 2013) xpnoipotroincav 13
HIkpodopupdpoug, BnA. TToAupop@ikous DNA Oeikteg TTou UTTApXOouv GE agbovia GTo
yoviDiwua, Ol OTroiol gival ot BEON va EVIOTOOUV YEVETIKA OIAQOPOTTOINHEVOUS
TTANBUGHOUC. H avaAucn eAAnvikwy TTANBuCuwy Tou R. cerasi, €IDIKOTEPA aTTd TTEPIOXEC
NG ©cooaliag, v [llehommdvvnoo kai v KpATn, ammOKGAUWE OCNUAVTIKI YEVETIKN
OlapopoTtroinon METALU Twv TTANBUCUWY aTTd TIC TPEIC TTEPIPEPEIEC TNG Xwpag. H évTovn
YEVETIKA DIaQOPOTTOINCN Twv TTANBUCHWY £VTOC TNG XWPAC £PXETAI OF QvTiBEoN ME TA
amoTEAEGHATA TN TTANBUCUIOKAS avaAuong aAAwv idwy TN oikoyévelag Tephritidae,
oTTwg gival 0 0Aakog NG eMIGC (Augustinos ef al., 2005). Etriong, KUTTAapOYEVETIKEC HEAETEC
oe¢ EAANVIKOUC TTANBUCHOUC Tou evTOUOU ammoKGAuWav TNV TTApOoUCia acuvAyewy oTa
TTOAUTAIVIKG XPWHOCWHATA, N omoia moavov va opeiletan otn pdéAuvon pe Wolbachia
(Kounatidis et al., 2008). MNapopoiwe, ACUVAYEIS HUETAEU ONOAOYWY XPWHOCWHATWY
éxouv TrapatnpnBei ota €idn R. cingulata (Drosopoulou et al., 2011) ki Culex pipiens
(Zambetaki, Pasteaur & Mavragani-Tsipidou, 1998; Hotopp et al., 2007) Tou civai
HoAucpéva pe Wolbachia. Agiel va onueiwBei émt o1o €ido¢ Dacus ciliatus kal o€ un
HoAucpéva aropa Tou R. completa n atroucia Twv CSupBiwTikwy Baktnpiwv Wolbachia
ouvodeueTal atmmd TAPAAANAN ATTOUCIA TWV COXETIKWY ACUVAYPEWY OTA TTOAUTAIVIKA

xpwpocwuara (Drosopoulou et al., 2010; 2011).

1.5.7. Quoikoi exOpoi

Eikooiéva €idn TTapacITogidwy KAl APTTAKTIKWY  £XOUV  KATAYPAPE yia TN
PayoAEéTIOO TNG KEPACIAC, KUPIWE O XWPEC TNG KEVIPIKAG EupwTting kai otn Zipnpia
(Hoffmeister, 1992; Stibick, 2004). Ta mrapacitocidry TPoSPAANOUV EITE TIG TTPOVUUPES
(evOoTTaPACITA KAI EKTOTTAPACITA) EITE TIC VUUPES £vTOC TOU £DAPOUC.

Ta €idn Twy TTAPACITOEIDWY AVAKOUV OTNV TAEN YUEVOTITEPQ HE TNV TTASIOWNYIa
va TTPOEPXETAl aTTd TTANBUGHOUC Tou evTOUOU TTou CUAAEXBNKav atrd TTpocBeBAnpévoug
KapTtToug Tou L. xylosteum otnv AucTtpia, EABeTia, Toexia kar ZAoBakia. XapakTnpIoTIKA

avagépovtal Ta €idn Phygadeuon elegans, P. scaposus kai Cremnodes atricapillus
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(Hymenoptera: Ichneumonidae), kabBw¢ «kai T10 €idog Halticoptera laevigata
(Hymenoptera: Pteromalidae) (Fry, 1987). To mapaocitocdé Opius magnus
(Hymenoptera: Braconidae) €EAABe ammd wpiheg TTPOVUHPES TNG PAYOAETIDAC TNG
KEPACIAC TTOU CUAAEXBNKav amd kaptroug uaxaAemriou (P. maxaleb) otnv ITahia pe
moocooTd Trapacitiopou 10-30%, evw 10 O. rhagleticolus (Hymenoptera: Braconidae)
BpéBnke va gival To KUPIO TTApacIToLIdEG oTnv MoAwvia pe TTOCOOTS TTAPACITICUOU 22-
32% (Narayanan & Chawla, 1962; Fry, 1987). I1diaitepo evdiapEpov TTapousIAdel TO €idog
Phygadeuon wiesmanni Sachtl. (Hymenoptera: Ichneumonidae) Trou TTPOGRAAAEI
TTPoVUH@EC 3" NAIKIag Tou eviopou Kail £XEI ATTOPOVWOE atrd KEPATEWVES TNS AUCTpIAC,
eppaviag kar EABeTiag, 6mTou 10 TTOGOCTO TTAPACITIOHOU UTTOPEI va ayyigel kal 10 72%
(Boller, 1966). Emmpocbera, ta €idn Gelis bremeri (Hymenoptera: Ichneumonidae),
Polypeza férsteri Kieff. (Hymenoptera: Diapriidae) kai o¢ pikpdtepo TTOGOCTS TO €i00C
Spilomicrus hemipterus Marshall (Hymenoptera: Diapriidae) ammopovwbnkav atmd VUUPES
EUPWTTAIKWY TTANBUCHWY TNS payoAéTidag Tng kepaoidg (Vogel, 1950; Narayanan &
Chawla, 1962). Eidn Tou Habrocytus spp. (Hymenoptera: Pterolamidae) £xouv Bpebei va
TTAPACITOUV VUNGES TTANBuCouwy TNG ZiBnpiag (Stibick, 2004).

ZXETIKA ME T APTTOKTIKA, Ouo €idn tou yévoug Odontothrips (Thysanoptera:
Thripidae) £xouv XapakTnPIOTEl W BNPEUTES Twy AQUYwY TNE PAYOAETIOAC TNS KEPATIAC
aAAG 1O TTOGOOTS Bripeucng Trapauével MIKpS (=10%) (Wiesmann, 1933). Zuugwva Je
Tov Boller (1966), ta Muppiykia Tou €idoug Myrmica laevinodis (Hymenoptera:
Formicidae) kai Ta okaBdpia Twyv €1dwv Anisodactylus binotatus (Coleoptera: Carabidae)
kal Paedrus litoralis (Coleoptera: Staphylinidae) BnpeUouv mpovipgeg 3" nAikiag kai
VUMQEG TOU evTOou OTO £0a90¢ Kepacewvwy NG EABeTiag. EIOIKOTEPA, TA MUPHAYKIQ
BewpolvTal ATTOTEAECHATIKOI BNPEUTEC KUPIWG Twy TTPOVUN@WY 3™ nAikiag, kabwg 1o

Toc0ooTd BApeuong Ge autd 1o GTAdIO PTTOPED va ayyigel To 80%.

1.5.8. OIKOVOMIKA onuacia Tou eviéuou

Bdoel otoixeiwv tou FAO (Food and Agriculture Organization), tTnv TeAcutaia
Oekaetia (2000-2010) o1 xwpeg TG Eupwtng kai TG Aciag Trapriyayav cuvoAika 10 82%
TNS TTAYKOOUIAC TTAPAYWYAS KEPAGCIOU, N OTToia avTIoTOIXE o€ TTepiTTou 1.640.000 Tévoug
(BEixéva 5).
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Eikéva 5. MNMoocooTiaia CUMMETOXN TWV TIEVTE NTTEIPWY OTNV TTAYKOOHIa Trapaywyn
kepaoiou Tn dekaeria 2000-2010 (FAO, 2010).

MpwTn TTapaywyog xwpa gival n Toupkia pe péon apaywyr 305.668 tévoug kal
ME TAoEIG avodou, v aKOAouBoUv PE OTABEPOTTOINTIKEG TATEIS TO Ipdv, n ITaAia Kal N
loravia pe péon mapaywyn 216.421, 114.936 kai 92.493 TtOvoug, avTioToixa. To
TTOCOO0TO TTPOCROAAC TWV KEPAGIWY ATTO TN PAYOAETIOO TNG KEPACIAS WTTOPEI va ayyigel
ak6pa kai to 100%, armoucia AQWNG KATAAANAWY  HETPWY  QVTIMETWITIONG  TWV
TTANBuopwy Tou eviopou (Fimiani, 1983; Stamenkovic et al., 1996b). AlapopoTroioeig
OTa TTOO0OTA TTPOCROAAG ava Trepioxn Kal £T0¢ atrodidovTal OTIG QaIVOAOYIKES DIaPOPES
METAEU TWV EEVIOTWV KAl TWV KAANEPYOUHEVWY TTOIKIANILWY TWV KEPATIWY, KABWG Kal OTIG
KQIPIKEG GUVBNKEG TTOU ETTIKPATOUV KATA TNV TTERPiodo woTokiag (Boller & Prokopy, 1976).
Aedopévou 0TI Ol TIPOVUHQPES avaTTTUCCOVTAl TaXUTEPA OE KAPTTOUS HE QUENMEVA ETTITTEDO
OaKXApwV Kal XapnAd Babud ogutntag, ol TTPooBoAEG ot BUoOIva eival AlyOTEPES OF
oxéon Me T Kepdola (Karoodyiavvog et al, 1991). Emiong, n mapoucia wpIipwy
QVATTOPAYWYIKA EVNAIKWY KATA TNV TTEPiodo OTTou uTTapyouv OIABECIUOI YIO WOTOKIx
KAPTTOi £XEI WC ATTOTEAECHA VA ONUEIWVOVTAl UYNAG TTOCOOTA TTPOCGROANG OE KAPTTOUG
OWIMWY Kal PETPIA OYIHwWY TTOIKIAIWY Kepaoldg (Stamenkovic et al,, 1996b). Kard
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OUVETTEIQ, XAMNAGTEPA TTOCOOTA TPOGROANRC avauévovtal oTa giva kepdoia i puccoiva
KAl OTIC TTOAU TTPWIMES TTOIKINIEC Twv YAUKWY Kepaoiwy (Katodylavvog et al,, 1991).
Opiopéveg TTOIKINIEG KkKepaoidg, Omwg n  Schattenmorelle, £xouv oxeTikG okAnpd
TEPIBANHA TTOU BUCXEPAIVEI TNV WOTOKIA, MEILYOVTAS TNV TTPOGROAR atrd Tn payoAéTida
NG KEPao1ag (Daniel & Grunder, 2012). EmTTpooBeTa, n €MKPATNON EUVOIKWY KAIPIKWY
ouvenkwy (Bepuokpacia peyaAltepn Twv 16 °C, nAIGAoUCTEG WEPEC Kal arToudia
BpoxOTTTWOoNC) yia HEYAAO XpoviKO dIAoTNUA KATA TNV TTEPIODO WOTOKIAC, Kal EIDIKOTEPQ
OTA TTPWTA OTAdIA WPIMAVONG TWY KAPTTWY, CUMPBAAAEI 0TNV augnon Tou TTANBUCOoU TG
payoAéTIdAC TNS KEPAOIAC Kal TNV TTPOGROAR Twv Kepaoiwy (Boller & Prokopy, 1976). H
HN cUuAAoyr Twv BuvNTIKG TTPOCRERANUEVWY KAPTTWY, OTTWE YIA TTAPAdEIYHA EKEIVWY HE
oxioigata HeTd atrd BpoxdTTwaon Katd 1n didpkela TS TTEPIOdOU GUYKOMIONG, augdvel TO
TTOC00TO TTPOCROANS TNE ETTOMEVNCS KAAAIEPYNTIKAG TTEPIODOU. A&iCel OUWE va avagepBei
OTI Ol QUEOMEIWOCEIC TwY TTANBUCUWY TNG PAYOAETIONS TNG KEPAGCIAS TTAPOUGIAZouV HIa
TEPIODIKOTNTA, N OTToia xapakTnpietar amo Jia mepiodo 4-5 xpdvwyv pPE TTUKVOUC
TTANBUGHOUC TTou akoAouBeital atd éva dIdoTNUa PE XapnAa emitreda TAnBuouwy. To
TAPATTAVW QAIVOPEVO TTAPATNPABNKE CUOTNUATIKA GE TTANBUCHOUC TNG BOPEIOBUTIKAG
EABeTiag katd ta £€1n 1929-1969 evw Bewpeitar 611 O QUEOHEIWCEIS TwY TTANBUGHWY
Aaupdavouv xwpa tTnv idia TEPiodo oe GAEC TIC XWPES TNS KEVTPIKAS Eupwting (Boller et
al., 1970).

To 6pI0 aveKTAG TTPOCROAAC TWV KEPACIWY Eival EEAIPETIKA XauNAS Kal opideTal
auBaipeta 010 2% yIa TA KEPACIA TIOU TIPOORICOVTAl yIa VW KaTavaAwon Kal
KOVOEPBOTTOINCN, £V HEYOAUTEPN TTPOGROAA UTTOPEI VA YivEl QVEKTH] GE KEPAOIA TTOU
odnyouvtal o amdoTagn. H aduvauia dlaxwpICHoU Twy TPOCREPANUEVWY aTTd TA UYIN
KEPACIA KATA TNV CUYKOMION atTOTEAEI £va emiTTAéov TTPOPRANMG GTNV EUTTOPIA KAPTTWY
ammd TEPIOXEC TTOU evONnuel 10 £viopo. EmmmmAéov, o1 mTpooBeBAnuévol KapTToi gival
EUGAWTOI Ot OEUTEPOYEVEIC MOAUVOEIC atmmd TTaBoyOvOoUG  MIKPOOPYAVIOUOUG TTOU
gIcépxovtal ammd TNV OTT] WOTOKIAg, utroBabuifovrag mepaIrépw TNV TTOIOTNTA TWV
kaptmwy (Boller & Prokopy, 1976). Zuvemtwg, Ta @QOPTIA HE TTOCOCTA TTPOCROANC
HEYOAUTEPQ TOU AVEKTOU Opiou Ba TTpéTTel va atmoppipbouy ) va odnynBouv og amméoTagn
AMECWE MOAIC EVTOTTIOTOUV, ETTIPEPOVTIAC ONUAVTIKEC OIKOVOMIKEC OTTWAELIEG GTOUC
TapPaywyous. To duvnTiKG uwnAd TTocooTO TTPOCROAAG TWY KEPAGIWY GE GUVOUAGHS JE
TO XapnAé 6pio avekTAG TTPOCROANS KABIOTOUV avaykaia tnv Eykaipn Kai £ykupn

QVTILETWTTION TWY TTANBUCHWY TOU EVTOLOU.
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1.5.8.1. OIKovOpuIKA onpoacia Tou evrépou yia Tnv EAAGda

Ztnv EAAGDQ, n pECON TTapaywyr KEPACIWV TNV TEAEUTaia deKaETia utToAoyileTal
oTou¢ 49.178 TOVOUC Kal N XWwpa kKartardooetal PeTagu tng 9" kai 15" Bfong oTtnv
Taykéopa apaywyn. EidikoTepa yia ta €tn 2007-2009, n mapaywyr KEPAcIou AyyiEe
Toug 60.000 Tévoug TO Xpdvo, TOTTOBETWVTAG TN XWPA Hag péoa oTic 10 TpwTeg BEoEIC
NG Traykoopiag kardaragng (FAO, 2010). Tnv TteAeutaia OekaeTia O KAANIEPYOUMEVES
ektaoelg otnv EAAGSa auénbnkav amé ta 90.000 otpéupara oe 100.000 otpéppara. Ol
TTEPICTOTEPOI OTTWPWVES KEPATIAC EVTOTTICOVTAI O OPEIVES KAl NUIOPEIVES TTEPIOXES (95%
NG éKTAONG), XWPIC WOoTOCO0 va atrokAgiovial or TedIvEG TTeEPIoXEC Kal Ta vnold.
EidikoTEpa, TO 80% TrEpiTTOU TWY TTAPATTIAVW EKTACEWY BpiokeTal otn Makedovia, e
etrikevTpo Toug Nopoug MéANag kar HuabBiag, 6trou Bpioketal 10 65%-70% TrEpiTrou Twyv
KOAMIEPYOUPEVWY EKTACEWY KEPAOIAG TNG XWPAS MAG, KAl akoAouBouv n ©@ecoalia Kal n
MeAotrévvnoog (EGIATE, 2011).

O1 KOANIEPYOUMEVEG TTOIKINIEG KEPAOIAG OTN XWPA HAG XwpifovTal O€ TPEIG
KATNYOPIEC. ZTIC KAQOIKEC TTOIKIAIEG, OI OTTOIEC AKOMN KATAAQMBAVOUV TN HEYAAUTEPN
éktaon, émwe n Bigarreau Burlat, B.S. Hardy Giant, Ferrovia, Germersdorfer, Larian,
Lapins, n Van, Tpayavd Edécong kai Ta MtrakiptZéika. EIDIKOTEPA, N TTPWIMN TTOIKIAIQ
Bigarreau Burlat, n éyiun moikiAia Tpayavd Edécong kal Ta MTakiptZéika £xouv UEXP!
ONMEPO ONUAVTIK CUMBOAAR OTNV TTAPAywyr KEPAGCIWY. ZTIC VEEG, UTTOOXOMEVEG,
HeEYaAOKapTTES Kal TTOAAEC atrd QUTEC aUTOYOVIUEG TTOIKIAIEG, O OTTOIEC TTapoucIdfouv
uywnAn duvaikr QuUTEULCEWYV Ta TEAEUTAIa Xpovia, éTtwg n Black Star, Blaze Star, Canada
Giant, Early Star, Early Lory, Early BiGi, Giorgia, Grace Star, Kordia, Regina, Satin,
Sabrina, Samba, Skeena, Sweet Early, Sweet Heart k.. ZTIG TOTIKEG, MIKPOU
evOIaPEPOVTOG AAAG KOAG EYKAIUATIOHEVES OTIC TTEPIOXEC OTTOU KAAAIEPYOUVTAl, OTTWCE N
eppaciou, n Kapauéha TprrdAewe, n Kneioidg, 1a Kékkiva AvaoTtacidg, 1o Maupo
Mpwipo Axdiag, To Maupo TpimmoAswg, To Mooxaro EuBoiag, 10 MNeTpoképaco Axdiag, To
Mpwipo KoAuvdpou, to Tpayavé KopotnvAg, N PpdouAa BOAou K.4. TTou KAAAIEPYOUVTQI
Ot MIKPEC €KTACEIC YIa TNV KAAUWN TOTTIKWY KUpiwg avaykwy. Q¢ UTTOKEIPEVQ
XPNOIMOTTOIOUVTaI TO CTTOPOPUTA QY PIOKEPATIAG Kal paxaAsTriou, Ta uBpidia Colt, Gisela
5, Gisela 6 ka1 Maxma 14 (MxM14) aM\d kar 10 KAwvikd utrokeipevo CAB-6P TTOU
mpoépxetTal  amd  yevotutou¢  Bucoividg, Ta  oTroia TTpocdidouv  emBuuntd

XOPOKTNPIOTIKA, TT.X. TTPWINOTATA, OTIG KAAAIEpYoUpEvEG TTOIKIAIEG (EQIATE, 2011).
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H péon oTtpeppaTikiy amdédoon kupaivetal atrd 400 éwg 650 KIAG TTEPITTOU KAl N
HEON £TACIA OTABUICHEVN TIMA TTAPAYWYWY aTTo TNV TTWANGCHN TOU KEPAGIOU gival oxedOV
1,50 € avd kA, Tood TTOAU peyaAuTepo atd OAa oxeddv Ta vwtta gpouta (ECIATE,
2011). To 20 ue 25% tNng TTapaywyng TOU KEPACIOU £EAyeTal HE OXEDOOV QTTOKALIOTIKO
TTPoUNBeuT) TNV KeVTPIKA kKai OuTikA Makedovia evw 10 75 pe 80% OiatiBetar otnv
EYXWPIA ayopd €ite oe vwtim Hopen cite petamoinuévo (Koukoupyidvvng, 2000).
AvtaywvioTpieg xwpeg TNG EAAGDaC, éoov agopd Tnv TTapaywyn Kal EPTTOPIa KEPACIOU,
Bewpouvtal n yeIrovik Toupkia, Kal OpICHEVES XWPES TNG EupwTrng, 61Twg cival n ITaAia,
lomravia, Poupavia, ToAwvia kar Tahdia. Qotéc0, n EANGDG éxel TO OUYKPITIKO
TTACOVEKTNMA, O€ ox£on ME TIC uTTOAoITTEC EupwTTaikés xwpeg ekTd¢ TG Toupkiag, g
TTPWIMOTEPNG WRIMAVONS TWV TTOIKIAIWY KEPATIAS Katd 10-15 nuépeg. MALOVEKTNUA TTOU
OIEUPUVETAI TTEPICCOTEPO ME TNV KAAMEPYEIQ TNG KEPACIAC CE TTEPIOXEG AKOMN TTIO
TPWIMEG, O6TTWG Tr.X. N PBIWTIdA, N AITwAoakapvavia k.. (EGIATE, 2011). Acdouévou
OTI N Eupwtrn KatavaAwvel HEYAAES TTOCOTNTES VWTTOU KEPACIOU KAl N TIKA dIABeon Tou
TTPOIGVTOC cival 101aiTEPa UWNAR, UTTAPXEI EUVOIKI TTPOOTITIKY £§AYWYWY KEPATIWY GTNV
Eupwtin de amotéAeopa n KaAMEPyEIa TNG Kepaoidg va kaBioTtaral 1diaitepa
TPOG0d0EOPA YIa TN XWPA HAC.

Ztnv EAAGDa kal péxpr 10 1978, n TTapoucia TNG PayoAETIdAE TNEG KEPATIAC
KATaypA@nKE HOVO CE OTTWPWVESC KEPAOIAC TNG NTTEIPWTIKAS XWPAS, VW YIA TTPWTN
Qopa 10 1978 avagépbnkav TTPOCROAEC ATTO TO EVIOMO O£ OTTWPWVES TNG AVATOAIKAG
Kpntng (Haniotakis et al., 1989). ZAuepa, umtdpxouv evOEieIic OTI TTANBUCUOI TNG
PayoAETIOAC TNG KEPACIAC ATTAVTWVTAI OXEDOV 0€ OAEC TIC KEPAGOTTAPAYWYIKEG TTEPIOXEC
NS EAAGDAG, xwpic woTdoo va utTdpxEl CUCTNHATIKA KATaypagr TN TTApousiag Tou
eviOuou 01N XWPA. AvaQopEC UTTAPXOUV YIa TTANBUGHOUS TTOU TTPOEPXOoVTAl atrd Tnv
KevTpikn kai duTikf Makedovia, kabwg ki atrd Tnv avatoAikry ©@cocoaAia (Katsoyannos et
al., 2000; Papanastasiou ef al., 2011). Zuvemwg, N PayoAréTIda TNG KEPATIAC ATTOTEAEI
ammeIAl yia TV TTapaywyr TOU KEPACIOU, Kal EIDIKOTEPA UYIWY KEPATIWY E£EAYWYIKOU
XAPAKTAPA, Kal Bcwpeital 0 onUavTIKOTEPOS £XOPOC TG KAANIEPYEIAE TNG KEPACIAC OTN
XWPAa Hag.

TéNoG, a&ifel va avaepBei 611 péXpl TTPOCEATA N PAYOAETIOO TNG KEPAOIAC
atroTEAOUGCE KAl TO Hovadiké onuavtike £xBp0 TNG KEPATIAC o€ OAOKANPN TNv Eupwtin
(Fimiani, 1989). Opwg, To 2009, cupavioTnke o€ xwpeg TG Meooyeiou (lotravia, ITaAia)
TO TTOAUQAYO £ido¢ Drosophila suzukii (Matsumura) (Diptera: Drosophilidae), 10 otroio

METAEU Twv GAAWV TTPOCRAAEI KAl TOUC KAPTTOUC TNE KEPACIAC KATG TO OTADIO TNG

42

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 12:57:14 EEST - 34.205.135.189



wpipavong (Grassi, Palmieri & Giongo, 2009; Calabria ef al., 2012). To €idog D. suzukii
éxel A0N e€amAwBEl o€ xwpeg TNS KEVTPIKAS Eupwting étTou atravtwyvTtal TTANBUG oI Tou
R. cerasi, émmwg cival n EABeTia, Aucotpia kai Meppavia, kar mortevetar 611 duvnTika

pTTOpEl va EENIXBEi o onuavTIkKG £xBpo6 Twv kepaoiwy (Cini, loriatti & Anforo, 2012).

1.5.9. M€B0S0I QVTIMETWITIONG TNG PAYOAETIONG TNG KEPATIAG

1.5.9.1. MpoANTITIK& PETPA QUTO-UYEING

MNa v armroteheouatikdtepn diaxeipion Twv TANBUCHWY TNEG payoAémdag g
KEPACIAC gival ammapaitnTn N AW OPICHEVWY TTPOANTITIKWY METPWY TTOU GXETICOVTAI HE
TN QUTO-UYEIO TWV OTTWPWVWY TNG KEPAoIag. Ta METpa autd cuvowilovral GTIC
TTAPAKATW OPACEIC: @) GTNV ETTIAOYH TTPWIKWY TTOIKIAIWY, OTTOU QuTd gival EQIKTO, WOTE
va TTepIopiZeTal N S1aBeCIudTNTA KAPTTWY KATA TNV TTERIODO WOTOKIAG Tou £viouou, B) OTO
owoTO KAGdENa Kal Uwog Twv dEvOpwy (< 10 Y), TO OTTOIO va EUVOET TNV TTPWIKOTNTA TNG
TAaPAYWYAS Kal va BIEUKOAUVEL TNV TTAAPN KAl JNXAVIKI CUYKOMIOH TWV KAPTTWY, KaBwg
Kal TNV TTARPN KGAUWN TNS KOPNG HE WeKaoTIKG uypo, y) OTN TTPWIKN Kal TTARPN GUAAOYN
TWVY KAPTTWY, WOTE VA EAAXICTOTTOIEITAI O APIBUOS TWV TTPOVUHPWY TTOU KATAPEPVOUV va
VUMQWBOOoUV, ) 61N KN atmoéppiyn Twy TTPOCRERANUEVWY KAPTTWY GTOV OTTWPWVA KAl €)
oTnv amopuyn KoWiparog TN PAAoTNONG KATWw atmd tnv KOPN Tou BEvdpou HEXPI TNV
mEPiodo cuykoudAG. Me autdv Tov TPOTTO N BepuoKpacia Tou £BAPOUC TTAPAMEVEI
XAMNAN, KABUOTEPWVTAG TNV EVNAIKIWGON TNG PAYOAETIONG TNG KEPAOIAS MEXP!I kar 10
pépeg (Mdller, 1970; Daniel & Grunder, 2012).

1.5.9.2. M€é00d01 TTapakoAouOnong Tou TTANBUCHOU TNG PAYOAETIBAG TNG KEPATIAG

ZNHAVTIKO OTOIXEIO yIa TNV £Qappoyn METPWY KATATTOAEUNONG TNG PAYOAETIONC
TNS KEPACIAC ATTOTEAEI N AKPIBAG EKTIUNGN TNS Evapgng TITROoNS TwWv £VNAIKwy oTov aypod.
H évapgn kal n TapakoAouBnon Tng Tropeiag TTRong Twy evAAIKwY TTANBUCHWY TNG
PayoAéTIDAC TNG KEPACIAC Baciletal 0T XPAON XPWHATIKWY KOAANTIKWY TTayidwy.
Acdopévou 611 Ta evAAIKA TNG PAYOAETIOAC TNG KEPACIAC TTPOGEAKUOVTAl évTova atrd
ETMQAVEIEG TTOU QVTAVAKAOUV oTnv TEPIoXA Twy 500 - 520 nm 110U QVTICTOIXEI OTO KITPIVO
xpwpa (Prokopy & Boller, 1971; Agee et al., 1982), KATAOKEUAOTNKAV Kal

XPNOIMOTTOIOUVTAI EUPEWC KITPIVEG KOAANTIKEC TTaAYideG, YvwoTEC w¢  Rebell® Amarillo
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(Remund & Boller, 1978). MNpoékeral yia TpIcOIACTATEG TTAYIBEC TTOU ATTOTEAOUVTAI ATTO

0U0, OTAUPWTA TOTTOBETNUEVEG TTAAOTIKEG emmiQaveieg, dlaoTdoswy 20,5 ek. x 15 &k.
(Eikéva 6).

Eikova 6. Kitpivn koAANTikr trayida Rebell® Amarillo avaptnuévn og dEvOPo KEPATIAC
atnv repioxn KaAwv Nepwv Mayvnaiag.

O mayideg avaptwvtalr ota dévdpa ot Uwog 1,8 — 2 p. amd 10 £D5aPOC Kai
ToTroBeTOUVTAl 0 PABo¢ Trepitrou 50 eK. €OWTEPIKA TNG TTEPIPEPEIAC TNG KOMNG
agaipwvtag TTapAAAnAa tn veiroviky BAGoTnon (QUAAa kai KAadAkia) TTou TIC OKIALEL.
Aedopévou 0TI Ta eVAAIKO TNG PAYOAETIOOG TNG KEPAOIAG TTPOTIMOUV TIG NAIOAOUCTEG
TTAEUPEG Twy BEVOPWY, Ol TTayideg TotroBeTouVTal OTN VOTIOAVATOAIKA TTAEUPA TNG KOUNG
(Prokopy, 1969; Russ ef al., 1973). O1 mrayideg eA€yxovTtal yia CUAAYEIG EVANKWY TNG
payoAéTidag TnG kepaoidg oe eRdopadiaia Baocn r duo Qopég Tnv eRdopada. Ta opia
eméupaong, dnA. apiBuog evnAikwy / Trayida / eBdopada, kabopilovral armd To ETTTTEd0
TTPOCROAAC TNG TTPONYOUMEVNG XPOVIAC, TNV QVAUEVOMEVN TTapaywyr, TNV TTOIKIAIa
(TrpwiIpN 1 owipn) kai Tig kaipikEG ouvonkeg (Daniel & Grunder, 2012). QoT000, TTPETTE
va ava@epBei O Ta ammoteAéoparta Twv CUAAWEwWvV OTIC Trayidec dev amroteAolv

ouVvnBwWCE agIOTTIOTOUC BEIKTEC TOU EMITTEDOU TTPOCROANC Twy kepaoiwy (Fimiani, 1989).
1.5.9.3. XnMIKA KATATTOAEUNON

Q1 TTPOANTITIKES XNMIKEC ETTEMRACEIC atmToTeEAOUV TN GUVABN KAl TTIO OIKOVOWMIKA
TTPAKTIKA dlaxeipiong Twy TTANBUC WY TNS PayoAETIOAg TNG KEPAOIAC. ZuvioTavral o€ 1-2
WEKAOHOUG KAAUWEWG 11 o 2-3 OOAWMATIKOUG WEKAOHOUG, avAAOYd TwV KaIPIKWY
OuVENKWY KAl TwY XApakTnpIoTIKWY TG KaAAiEpyeiag (TZavakdkng & Katodyiavvog,

2003). ZT16X0GC TWV WEKACHWY Eival Ta EVAAIKA, KUPIWG KaTd Tnv Evapgn tng TTAong Toug,
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aAAQ KOl O QVATITUCOOMEVEG TTPOVUUPEG oToV KapTTd. O YekaoMoi yivovTal o€ eTTiTTedo
TTAPAYWYOU Kal, OTIC TTEPICCOTEPEC TTEPITITWOEIC, «NMEPOAOYIaKG» Bdacel TS aAhayrig
TOU XPWHMATOG TOU KAPTTOU atrd TIPACIVO OE KiTpIvo. Aedouévou OTI N TTapaTTavw
TPAKTIKA Ocv PacileTal oTNV TEKUNPIWMEVN TTAapoudia Tou eviduou otov aypod, odnyei
ouUXVQa OE AKQIPEG, UN ATTOTEAECUATIKES, ETTEUPRACEIC TTOU GUVDEOVTAl AUECA HE HIa CEIpa
TTEPIBAAAOVTIKWY TTPORANUATWY Kal TTIBAVWY KIVOUVWY YIQ TNV UYEIQ TWV TTapaywywvy-
WEKAOTWY EEAITIAC TNG QAOKOTING £€KBEONC OTIC ETMIKIVOUVEG XNMIKEC OUCIEC Twv
EVTOMOKTOVWY. ETTiong, n ammoTeAEoaTIKOTNTA TWV WEKACHWY, Kal EI0IKOTEPA TWwV
OOAWHATIKWY WEKACHWY, TTPOUTTOBETEl OPYAVWGH KAl CUVTOVIGHO Twy ETTEURACEWY OE
ETTTEDO TTEPIOXNS KAl OXI pappoyn ammd PePovwHEVOUC TTapaywyoug (Haniotakis et al.,
1991).

Ta evTOHOKTOVA TTOU XPNGCIMOTTOIOUVTAI £ival KATG KUPIO AOYO OpyavopuoPopIKd,
ME OuVNBEDTEPQ PEXPI TWPA QUTA TTOU £xouv wW¢ dpaoTiK oucia To dimethoate. Ouwg,
TTPORAAMATA OIKOTOEIKOTNTAS KAl XNMIKWY KATAAOITTWY OTa KEPATIa odriynoav oTi¢ 16
Nocuppiou Tou 2009 otnv £kdoon Tou Kavoviouou (EK) apiB. 1097/2009 OxETIKA HE TA
avwtata 6pia UTTOAEIMPATWY JIapopwy OPACTIKWY OUCIWYV HECT 1 TTAVW GE OpIoHEVa
TTPOIGVTA, O OTTOIOC aTTayopeUEl atrd TIC 7-6-2010 TN XPACN EVTOMOKTOVWY HE OPACTIKA
oucia TO dimethoate otnv Eupwtn. Qotéco, T1a mTAPATAVW  EVTOMOKTOVA
XPNOIMOTTOIOUVTAlI aKOHa HE TNV KaTd TTapékkAion adeia oe xwpeg TNG K. Eupwting.
ZAMEPQ, O OPACTIKEC OUGIEC TTOU Eival EYKEKPIMEVEG YIQ TNV QVTIMETWITION TOU R. cerasi
oTnv KAAMNEPYEIQ TNG KEPATIAC €ival Ta CUVOETIKG TTUPEBpOoEIdn (ETTAPAC KAl CTORAXOU)
cypermethrin kai deltamethrin (DECIS). H xprijon Tou diacuoTnUATIKOU VEOVIKOTIVOEIDOUG
thiamethoxam (ACTARA) emrtpémetal uttd mnv mrpoUlTtrdBeon OTI e@apudleTal PETA TO
TEAOC TNG avBowopiag TNG KEPACIAG/PUCCIVIAC Kal OE&v UTTAPXOUV OTNV  TTEPIOXN
cQapuoyng avliouéva @uta (m.X. Jlavia) Adyw uwnAou kIvOUvou TOEIKOTNTAC OF
pHéMcoeC (ExTeAeoTIKOG Kavoviouog (EE) api®. 485/2013 tng EmTpoti¢ TG 24 Mdiou
2013).

1.5.9.4. Biotexvikég pédodol

ATTO TTOAU vWpI¢ avaTTTuxBnkav eVAAAAKTIKES, BIOTEXVIKEG HMEBODOI yIQ TNV HEIWON
TWY TTANBUCUWY TNS PAyOAETIOOC TNG KEPAOIAG, OI OTTOIEC avaépovTal oTn MadIkn
TTayideuon, otn TEXVIKA TN TTPocéAkuoNng kai Bavatwong (attract-and-kill), otn xprion

QUOIKWY | CUVBETIKWY QPEPOMOVILY ATTOTPOTING  WOTOKIAE, OTNV TEXVIKA TOU OTEIpou
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evibpou kai otnv  €€améAucn  TIANBUCHWY TWv  EVTOHWY TTOU  €KBNAWVOUV
KUTTAPOTTAQO HATIKA-QVATTAPAYWYIKA  ACUPBATOTNTA HE TOUC YNYEVEIC TTANBUCHOUC.
ZXETIKA TTPOCPATA TTPOTABNKE KAl N TEXVIKN TNG KAAuwNg Tou £ddgoug pe dixtu. Ol
Tapamavw PEBODOI cival og BECN va €QAPUOCTOUV KAl G PIOAOYIKOUG OTTWPWVES
KEPAOIAG, OTAV AUTO KPIVETAI OIKOVOMIKG cup@épov (Daniel & Grunder, 2012).

H péBodog Tng padikiAg rayideuong otnpileTal otny avaptnon TTEPIGCOTEPWY TNE
piag Trayidag Tuttou Rebell® Amarillo avd dévOpo KepaoIAg, ouvnBwg HEXPI OXTW,
avaloya pe 10 péyeBog Twy Oévdpwy (Russ ef al., 1973). H mapamdvw péBodog €xel
AugNUEVO KOGTOC £PYATiag Kal TTPouNBeiag UAIKwY (TTayidwy) Kal TTpoTEiveTal O€ £TTITTEDO
HepovwpéEvwy  OEvOpwy 1 o MIKpoU  ueyéBoug  kaAAiépyeieg.  Qotdoo, n
ATTOTEAEGHATIKOTNTA TNG HEBSDOU Dev gival TTAVTA eyyunuévn eV ouXva KaTaypagovTal
TTAPAAANAEG CUAAWEIC WPENIPWY EVTOLIWVY.

ZT0 TTAQICIO TNG TEXVIKAS TNS TTPOGEAKUONGS Kal BavaTtwong eviopwy (attract-and-
kill), e€etdotmnke n xprion OIGPOPETIKOU TUTTOU TPOQIKWY doAwudTtwy (food baits) o¢
OUVOUOOHO JE KITPIVEG KOAANTIKES TTayideC TUTTOU Rebell® Amarillo (Haniotakis et al.,
1989; 1991). Mapdt opIcuéEvol GUVOUAGHOI DOAWMATWY KAl TTayidwy KATAPEPAY VA
OITAaciGoouy Tov apiBué Twy CUAAAWEWY TNV EMQAVEIR TWY TTayidwy, atTodeiXTNKE OTI
TO KiTPIVO XPWHA TWV TTAYidWY TTAPAMEVEI IOXUPOTEPO TTPOCEAKUCTIKO Twv EVNAIKWY TNG
payoAéTidag TG Kepaoiag oe oxéon Me Ta doAwparta (Boller & Prokopy, 1976;
Katsoyannos, Papadopoulos & Stavridis, 2000). Kard ouvérreia, n maparmavw péBodog
KPIBNKE AvTIOIKOVOUIKA WS TTPOG TNV EQAPMOYI TNE Kal OEV £EETACTNKE TTEPAITEPW.

Qewpwvtag OTI aAAayEG OTO XNMIKG TTPOPIA TNG ETTIPAVEIAG TWV KAPTTWY Ba
AEITOUPYOUCAY ATTOTPETTITIKA YIQ TNV WOTOKIA TNS PayoAETIDAC TNG KEPAOIACG, TTPOTABNKE
amd Toug Katsoyannos kai Boller (1976, 1980) 0 wekaopdg Twy OEvOpwY e TNV OpHodVN
ATTOTPOTTIAG WOTOKIAE Tou evtOuou. Meipduata aypou, XPNCIKOTToIWVTAS TOCO QUOIKN
000 Kal CUVOETIKN oppovn, £dcifav 6Tl n atroteAeouaTikdTNTa TNG MEBSDOU ival IDlaiTepQ
UPNAR, av KAl MHEWVETAI GE TTEPITITWOEIS UPNAWY TTOCOCTWY TIPOCROAWY Kal G€
TTEPIOXEC ME TTOAAEG BpoxotrTwocl (Katsoyannos & Boller 1976; Katsoyannos & Boller
1980; Aluja & Boller, 1992; Boller & Aluja, 1992). To uwnAé k6OTOC TTAPACKEUAS TNG
OUVBETIKAG opubvNg KaBioTaTal, MEXPI KAl CAMEPA, ATTOTPETITIKO yIa TNV EUTTOPIKA
aglotroinon NG peBddou.

Mpokeiuévou va PEIwBEl To avatTapaywyikd SUVANIKG Twy QUOIKWY TTANBUC WY
NG MUYAC TWV KEPACIWY, EEETACTNKE N £QAPHOYA TWV TEXVIKWY TOU OTEIPOU EVTOOU

(SIT) kar Tou (avarrapaywyikd) acuppBatou arduou (IIT). Zuykekpipéva, TTEIPAPOTA
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e€amdAuUONG APCEVIKWY ATOHWY TEXVNTA OTEIPWHEVWY HE padlevepyry akTIVOBOAIQ
ENOBaV XWwpa O& KEPACEWVEG TTOIKIAOU pEyEBouC TNG BopeioduTikig EABeTiag (Boller &
Remund, 1975). MapdAAnAa, agiotroiuvTag TNV avatmapaywyikr acuupardmra heTagu
NS vomag kal Boépeiag QUAAG Twv TIANBUCHWY TNG PAYOAETIDAC TNG KEPATIAC,
TTPaypHaToTToINBnkav otTny KpAtn EATTOAUCEIC QPOEVIKWY ATOMWY TNG VOTIAE QUANG vIa
TOV £AEYXO TOU ynyevoug TAnBuouou (Neuenschwander et al., 1983). Méxpl onpepa, Kal
ol 0Uo pEBODOI TTapapévouy GE TTEIPAMATIKG £TTITTEDO, KABWE yIa TNV EPTTOPIKA TOUG
EQAPHOYN ATTAITEITAI N EKTPOPR HMEYAAOU HeEYEBOUC TTANBUCHWY TNG PAYOAETIOAS TNG
KEPAOCIAC, n oTToia TTapapével Tpog To TTapdv TTPakTIKG aduvarn (Képpler, Kaffer & Vogt,
2009).

Téhog, Tpbogareg  £peuveg  utrootnpifouv TNV  TOTTOBETNON  KATAAANAOU
OUVBETIKOU DIXTIOU OTO £0aQOog, aKpIBWE KATw atmd Tnv KOuN Twyv d&évdpwy, TTou Ba
TapeUTTodilel TNV TITACN TWV ATOHWY TNE PAYOAETIOAC TNG KEPAOIAG AMECWE META TNV
eVNAIKIwoT Toug. Av Kal N aTTOTEAECHATIKOTNTA TNE MEBODOU UTTOPE va ayyigel To 90%, 1o
k6oTOC civar 1IDIaiTEpa uPnAd Kal N €pappoyn TNG €ival eQIKT HOVO GTOUC VEOUC,

EVTaTIKOU TUTTOU, KEPpaoewveg (Daniel & Grunder, 2012).

1.5.9.5. BioAoyIKA KATATTOAéUNON

ZT0 TTAQICIO TNG PBIOAOYIKAC KATATTOAEUNONG TNS PAYOAETIDAC TNG KEPAOIAG, Ol
Epeuveg TIC TEAEUTaiEC DUO BekaeTieg eoTialovTal atn duvaTtdéTnNTa XPrAoNS OKEUACHATWY
ME PBdon evropomaBoybvouc vnuatwdeg (EPN)  kai  puknTteg.  ZTOXOC  TWV
evTopoTTaBoydvwy vRHaTwdwy gival n TTPOVUHEN TpiTou oTadiou, HETA TN TITWON TS OTO
£D0aog Kal Aiyo TTpIv TN VUPQWON, £vw TO 0TAdI0 TNS VUPPNS Bewpeital akataAAnAo yia
TPpooBoAny (Kdeppler, Peters & Vogt, 2003; Susurluk, 2007). ApxIKG n €@apuoyn
OKEUAOUATWY ME evTopotTtaBoydévoug vnuatwdelg, 6mwg 10 NeemAzal-T/S, €dwoe
evBappuvTIka armroteAéopara (Kdeppler, Storch & Vogt, 2006). Opwg, AANeG PEAETEG,
Kupiwg ot emimedo aypou, €D0ciEav  MEIWMEVN atToTEAECHATIKOTNTA  E€AEYXOU TWwv
TTANBUGHWY TNS PAayOAETIDAC TNG KEPAOIAE ME vnuaTtwdelg (Herz, 20068). AvtiBera, n
Xpron okeuacudtwy JE Bdon Ta kovidia Tou uUKNTa Beauveria bassiana, kAl
OUYKEKPIMEVO TOU OTEAEXoug B. bassiana ATCC 74040, amodeixBnke 1diaitepa
ATTOTEAEGHATIKA KATA TWV eVNAIKWY TNG PayoAéTIOAE TNEG KEPACIAC TOCO GTO £PYACTNAPIO
600 kal otov aypd (Daniel & Wyss, 2009; 2010). Katd tnv £mag@r ToU HUKNTA PE TOV

eE€wokeAeTd TOU evnAikou, Ta KovidIa BAACTAVOUV KAl Ol UPEG EICEPXOVTAI OTO ECWTEPIKD
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TOU &VTOUOU YIQ va TPA@oUV, TTPOKAAWVTAG a@uddTtwon r/kal EAAEIWN BPETTTIKWY
otoixciwyv otov &eviot Toug (Daniel & Wyss, 2009). ZApepa, 10 BioAoyiké okeuacua
Naturalis-L (Intrachem Bio Italia) epiéxel wvTtava kovidia Tou puknTa B. bassiana kai n
XPron Tou wg¢ PiroAoyikd PEGO yia Tov EAcyx0 Twv TTANBUCUWY TOU R. cerasi £x&l eykpIOei
otnv ItaAia kar Tnv EAPetia. Acdopévou OTI ammaitouvTal CUXVEG E€QAPHOYEG TOU
OKEUAO UATOC KABOAN T dIdpKeEIa TNE TTEPIODOU TITACNG TWV EVNAIKWY GTOV OTTWPWVA, TO
KO6OTOC  KatamoAéunong  cival  augnuévo oe  oxéon HEe autd TNG  Xpnong
OPYavOPOCPWPIKWY  EVTOMOKTOVWY. QoT1d00, n  emavaoAaupavouevn  xprion Tou
BIOAOYIKOU GKEUAGHATOC O CUVOUACHS HE TN ANWN METPWY OXETIKWY ME TNV QuTOUYEIQ
TWY OTTWPWVWY Bewpeital Ia TTOAG UTTOOXOMEVN TIPAKTIK yIa TOV £AEYXO TWv
TTANBUGHWY TOU €VTOUOU TOCO Of CUMPBATIKOUC 600 Kal GE BIOAOYIKOUC OTTWPWVES
KEPAOIAC.

TéNog, agilel va avapepBei 611 Ta €i0N Kal 0 TTANBUCGUOC TWV TTAPACITOLIdWY Kal
APTTOKTIKWY TTOU QTTAVTWVTAI OTA EKACTOTE EVOIAITAMATA DEV BEWPOUVTAI APKETA YIA TOV
atmoTEAEOHATIKO EAeyx0 TNG payoAémidag e kepaoiag (Boller et al., 1970). EvrouToig, n
ouvatdTNTa HadIKAG EKTPOYPRC Kal ATTEAEUBEPWONG TOU TTAPACITOLIdOUS P. wiesmanni

(Hymenoptera: Ichneumonidae) xpri¢el emotapévng peAétng (Daniel & Grunder, 2012).

1.6. Zko1Té6¢

H BioAoyia kal n cuptrepIpopd TNS PAYOAETIOAC TNG KEPAOIAC €xEl MEAETNOEI
OIEEODIKA  XPNOIMOTTOIWVTAS TTANBUCHOUS atrd TN PBdpeia Kal TNV KEVTPIKA Eupwtrn.
QoT1600, eAaXIoTEC MEAETEG avagépovTal o TTANBUCUOUG TnG voTiag Eupwting evw
ATTOUCIAJOUV CUYKPITIKEG MEAETEC OXETIKA ME TIC PIOAOYIKEC TTAPAUETPOUG DIAPOPETIKWV
TANBUGHWY TOU €viOpou. AauPavovTag utmoyn TN YEWYPAPIK KAl  OIKOAOYIKN
eTepPOyEVEIR TWV eVOIITNHATWY TWV EUPWTTAIKWY TTANBUCHWY TNS PAyoAETIdAC TNG
KEPACIAC KAl TNV OIKOVOMIKA CNHAGCia TOU EVTOUOU YIa TN XWPa Hag, n rapouca diatpifni
ATTOCKOTTEl  OTN MEAETN TNG  PIO-OIKOAOYIAE KAl TNG CUMTTIEPIPOPAS  YEWYPAPIKA
ATTOMOVWHEVWY TTANBUCHWY TOU evidUoU TTOU TTPOEPXOVTAl Kupiwg atrd Tnv EAAGDQ
KaBwg kar atrd duUo TTEPIOXEC TNG Mepuaviag. ApXIKA, KPIBNKE OKOTTIUN N ATTOTUTTWON TG
O1a0TTOPAS Twv TTANBUCGHWY TNS PAYOAETIDAC TNC KEPAOIAE otnv EAAGDG, KaBwG HEXP!
ONMEPQ N TTAPOUCIA TOU EVTOUOU Eival TEKUNPIWMEVN GE EAGXIOTEG TTEPIOXEC TNE XWPAG.
ZTN CUVEXEIR, MEAETABNKE n DiIATTAUCT Kai N dnuoypagia Twy evnAikwy TTou KaBopilouv

TNV TTPOCAPMOYN TwWv TTANBUGHWY OTa OIaPOPETIKA evdiaiTiuata. pokeiyévou va
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OIaxWPICTEN N ETIOPACH TWV YEVETIKWY KAl TWV OIKOAOYIKWY TTApayOvTwy o1a BIOAOYIKA
XAPAKTNPICTIKA TNG pAYOAETIOAG TNG KEPACIACS, XPNOILOTTOINBNKAY TTANBUGHOI HE TTOIKIAQ
emimeda yovidIOKAS PONG TTOU ATTAVTWVTAI O€ OIKOAOYIKA dlagpopeTikG evdiautipara. Ol
OTOXOI TTOU TEBNKAV gival 01 £EAC:

1. TpwTo¢ 6TOX0C ATAV N ATTOTUTTWON TNG YEWYPAPIKAS KATAVOMNG TNG PAYOAETIONC
NG KePAoIGE otnv EANGDG kal 0 £AEyXOC TNG TTAPOUGIAE TOU PaKTnpiou
Wolbachia pipientis ©¢ €ANVIKOUC TIANBUGHOUS. 2 autd TO TTAQIOCIO,
TTPAYHATOTTOINBNKAY OEIYUATOANWIEC KAPTTWY aTTd OIGPOPES NTTEIPWTIKEG KAl
VNOIWTIKES TTEPIOXEC TNG XWPASG KAl TTPOCDIOPICTNKE TO EUPOC TWV EEVICTWY TOU
EVIOMOU Kal TQ TTOGOCTA TIPOCROANG Twyv KapTrwy. Emiong, emBeBaiwdnke n
Trapoucia g Wolbachia (Mg TTapdAANAn Tautotroinon Ttou oTeAéxoug wCer1)
OTOUG £EAANVIKOUC TTANBUCIOUG TNS payoAETIOAC TNG Kepaoiag (KepdaAaio 3).

2. Aeutepog oTdx0¢ ATAV N MEAETN NG €midpacng Tou TTANBUCHOU Kal TNG
Bepuokpaciag otn didpkela TNG OIATTAUCNG  YEWYPAPIKG  ATTOHOVWMEY WV
TTANBUGHWY pE DIAPOPETIKA £TTiTTEda yovIDIGKAG PONAG TTOU ATTAVTWVTAl OF
OIAQOPETIKA OIKOAOYIKG evOIQITAMATA. Z€ auTd TO TTAQICIO, TTPOCDIOPICTNKE O
XPOvog mepdTwong TNG OIATTAUCNS TwWY VUPQWY OU0 eAANVIKwyY Kal evég
VEPHAVIKOU TIANBUCHwyY META ammd €kBeory Toug O¢ éva €UPOC XAUNAWY
Bepuokpaciwy (0 £éwg 12°C) yia TroikiAa xpovikd diacTApaTa (1 £wg 9 PAvES). Z¢
KGBe peTaxeipion karaypd@enke o apIBudC Twv VUPPWY TIOU  TTApEHEIVAY
{wvtavéc. Ta amoteAéopara oculdnmiBnkav c€ ouvdptnon ME TIC TmBavég
EMTITWOEIC TNG KAIMATIKAG aAAayA¢ oTtn OIApKEIa TOU BIOAOYIKOU KUKAOU TOU
eviépou (Kepdhaio 4).

3. Tpitog 61OX0C ATAV N MEAETN TNG £TTIOPACNS TOU TTANBUGHOU OTN METADIATTAUTIKA
AvATITUEN TWY VUHQWY O EAANVIKOUG, KUPiwg, TTANBUGCHOUC TTOU TTPOEPXOVTAI
atmd TTEPIOXEC ME TTPWIMES KAl OWIMES TTOIKINIEC KEPACIAC (TTPWIMOI Kal OWIpol
TTANBUGHOI) Kal GUVDEOVTAI PETAEU TOUC ME TTOIKIAQ eTTiTTEdQ YOoVIBIOKAS pong. MNa
T0 GKOTT® QUTO, XPNOIMOTTOINONKAY JIATTAUOUGEG KATA TO TTPWTO £T0C VUMQECG
Tou TTpoépxovrav atmd: a) Syipoug TTANBUCHOUC HE XaPNAG etTireda yoviBIaKAG
PONC Kal B) TTPWIMOUG TTANBUGHOUC pe uwnAd etritreda yovidiakng pong. Etriong,
EKTIMABNKE n emmidpacn TNG E£MKPATOUCAC (KATA TN METADIATTAUTIKI TTEPIODO)
BepuoKpaciag oTn METAdIATTAUTIKA avATITUEN VUHQWY TTou Bivouv eVAAIKA KATA TO
TTPWTO £T0¢ JIATTAUCNCS KAI TIPOEPXOVTAI ATTO TTPWIHOUC KAl OWILOUG TTANBUGOUC

He TToIKiAa eTTiTreda YoVIOIOKAC pon¢. ETiTAéoy, TTpocdIopicTNKE N £midpacn TnNg
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TTapareTapévng diIammaucns otn dIAPKEIR TNG METAdIATTAUTIKAG avaTTTuEng Twv
VULQWY TTOU TTPOEPXOVTAl ATTO  YEVETIKA QATTOMOVWHEVOUC TTANBUCHOUC ME
OIAQOPETIKA OIKOAOYIKG XapakTNPIoTIKG (KEQAAaio 5).

4. TEtaptog OTOXOC ATAV N HEAETN Twv ONMHOYPAPIKWY XAPAKTNPIOTIKWY TWwV
EVNAIKWY TNG PayoAETIOAC TNG KEPACIAC TToU €ENABav katd 1O TTPWTO £T0C
OIGTTaAUONG TWY VUHPWY Kal TTRpoEpxovTal atmd TTANBUCHOUG TNS EAAGDAS kal TnNg
leppaviag, o1 omoiol dlIaPépouv WG TIPOGC TA  OIKOAOYIKA KOl YEWYPAPIKA
XAPAKTNPIOTIKA Twv EVOIAITNUATWY TOUG KAl CUVOEOVTAI E€iTE PE XAMNAQ €iTe JE
uwnAa etitreda yovidiaknig pong (Kepdhaio 6).

5. TMéumrrog oT1éx0C ATAV N MEAETN TNG EMIOPACNS TNG TTAPATETAMEVNS DIATTAUCNCG
TWY VUUOWY OTA HOPPOAOYIKA KAl OTA ONUOYPAPIKA XAPAKTNPIOTIKA TwWvV
evNAiKwWy. ZTO TTAQIGIO auTd, CUYKPIONKav TO MEYEBOC TOU CWHATOC Kal Ol
BIOAOYIKEC TTAPAUETPOI TWV ATOHWY TTOU EVNAIKIWENKav PETG atrd uTTOROAN Twv
VUMQWY of éva Kal OUO KUKAOUG Bepuwv-puxpwy TTepIddwy (evog £Toug Kal
TapareTapévn  JIATTAUCT, avTioToIXA) Kal TTpoépxoviav amd OUO  YEVETIKA
ATTOHOVWHEVOUS EAANVIKOUC TTANBUCOUC TNE payOoAETIOAC TNG KEPATIAG. Z& KABE
TTEPITITWAN, CUVUTTOAOYIGTNKAY TBavEG £MOPACEIC TNG TTAPAAAAKTIKOTNTAS TOU
HEYEBOUC TOU CWHATOC TWV £vNAIKWY OTA dNUOYPAPIKG TOUC XAPAKTNPICTIKA
(KepdAaio 7).

6. 'EKTOC OTOXOC ATAV N MEAETN TNG TIAPOUCIAC HNXAVIOHWY TTPOCULEUKTIKNAC
ATTOHOVWONG METAEU YEWYPAPIKA ATTOHOVWHEVWY TTANBUC WY TOU EvTONOU TTOU
OIaQEPOUY WG TTPOC TA OIKOAOYIKA TOUG XAPAKTNPICTIKA KAl CUVOEOVTAI UE TTOIKIAG
emmimeda yoviBIaKAG pong. Z& auTtd 1O TTAQICIO, EKTIMABNKE: a) n TBavéTNTa TWV
ETEPOTUTTIKWY KAl OMOTUTTIKWY GCUleUgewy  via kaBéva ammd Toug TrévTe
ouvluaopoU¢ TIANBuoHwyY (€61 eAAnvIKwy Kal e€vdC yEPUAVIKOU) TIOU  EiTE
TTapousidfouv  xaunAa emmimeda  yoviOIGKAG pPoNg &ite Exouv  JIAQOPETIKA
paivoAoyia evnAikwy otov aypod (Trpwipol vs dyipol TTAnBucoi) kal B) o xpdvog
TTOU ATTAITEITAI PEXPI TNV TTPWTN oUZeugn KaBwg Kal N dIGPKEIR OAWVY Twy TUTTWVY
oulelewy  yia KaBe ouvduaoud TANBucpwyv. TapdAAnAa  €geTdoTnke ©
NUEPNOIOG pUBNGE culeugne Twv evnNAIKWY Twy £EETAOMEVWY  TTANBUG WY
(KepdAaio 8).

To TeAeutaio kepdAaio TNG Trapoucag diaTpIBRC (Kepdhaio 9) atrotehei uia
avakeQaAaiwon HE  TAPAAANAN  €€aywyr]  YEVIKWY CUMTTEPACHATWY, TTPAKTIKWY

EQAPHOYWY Kal dIaTUTTWONG TTPOTAGEWY VI HEAAOVTIKN £pEuva.
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2. TENIKA YAIKA KAl MEGOAOI

2.1. Neproxég peAETNG

O1 TANBuopoi TNG PAYOAETIDOE TNG KEPAOCIAG TTOU XPNOIMOTTOINBNKav oTnv
TTapouca JIaTpIRn TTPoNABav atrd NITEIPWTIKES Kal VNOIWTIKES TTEPIOXEC TNG EAAGDGS Kal
atd duo TTeEPIoXEC TNG Mepuaviag. ZuyKeKpIUEVQ, O EAANVIKOI TTANBUG oI TTpoiABay atrd
meploxég ™G Makedoviag (Koupotnvr, KapdaAa, XaAkidikr, ©ecococalovikn, KaoTopiq,
Adpvn Koavng, Paxn Mepiag), Tng Hireipou (Kovitoa), Tng ©@cooaliag (KaANITTEUKN Kal
Ayia Aapioag, Kaudpl, Ztayiareg, KaAd Nepd kar Katw Agxwvia Mayvnoiag, MNepTouA
TpikaAwyv, Kapditoca), ¢ Ztepedg EAGDag (Aapia), tng [leAomrovviicou (Kdatw
Kaotpitol ka1 Kepvitoa Axdiag, Mupyog HAgiag), Twv vnoiwv tou Bdpeiou Alyaiou
(N\éoBog, Xiog) kai TG KpAtng (Xavid). O1 yepuavikoi TAnBucuoi mponABav amd tnv
Teploxn Tou Baden — Wiirttemberg (Dossenheim, Karlsruhe) kai to Stecklenberg (Harz)
(BExéva 7). Zta avriotoixa Kepdhaia ¢ OIGTPIBAS TTEPIYPAPOVTAI AVAAUTIKG T

XAPAKTNPICTIKA TWV AVTICTOIXWV TTANBUG UWYV.

2.2. YuvBnkeg EpyaoTtnpiou

Ta meipduara mpayuarotroiiénkav 010 Epyactripio EvropoAoyiag kai M'ew pyikAg
Zwoloyiag Tou [lavemmoTnuiou @scoaliag oto BoAo (o10 €A Epyaoctipio) amd 10
MapTtio Tou 2008 £wg To Mdio Tou 2010. O1 ouvBrkeg oTo EpyacTiplo frav otabepég
(Bepuokpacia otoug 25 £ 1 °C, oXeTIKN vypacia otoug 65 £ 5% kar pwrotrepiodo 14
wpeg GwToS Kal 10 wpeg okoToug (14 @ : 10 Z) pe wpa Evapén TNG PWTOPACNS OTIG
07:00 1ru.). H évraon 1ou QwTdS OTO £0WTEPIKG Twv KAOUBIWY KupaivoTav amo 1000 wg
2000 Lux kar Trapexdétav ammd Aaummipeg Tuttou ‘daylight fluorescent tubes’ kal QuUGIKO
EEWTEPIKO QWTICHO atrd TTapdBupa TToU BPICKOVTAI OTNV OPOPI TWV EVTOHODWHATIWY.

O1 poplokéEG avaAUCEIG aviXVEUONG KOl TAUTOTTOINONG TWV OTEAEXWV TOU
oupBIWTIKOU BakTtnpiou Wolbachia pipientis oTou¢ TTANBUGHOUC TNG PayoAéTIdag g
kepaciag mpayuarotroitnkav oto Epyactipio Mopiakri¢ BioAoyiag, TeveTikAg Kai
Bioxnueiag tou TpAuarog Aiaxeipiong [lMepiBdAdloviog kai Puoikwyv Mdépwv  TOU

MavemoTnuiou Marpwv.
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Eikéva 7. Xaptng YEWYPAPIKAG KATAVOMAG TwV TTANBUCHWY TNG PayoAETidag Tng
KEPAOIAG TTOU XPNOIKOTToINBNKay oTa TTEIPApaTa TG Trapouocag AlaTpIBAG.

2.3. ATOMIKG KAOUBIG evnAikwyv

To aropikd KAOUBI Trou XPNOIYOTTOINBNKE OTa TTEIpdpara  dnuoypaQiag
KaTaokeudoTtnke améd £éva diagavég TTAAoTIKG TToThAP! xwpenTikétnTag 400 ml (6.5 x 9 x 12
€K.), TTOU £QEPE OTN Hia TTAEUPA OTTA, KAAUMMEVN KE OpyavTiva yia TOV KAAUTEPO AEPICHO.
270 KATW MEPOC gixe TTPooapTnOei Eva TTAAoTIKO TPURAIo Petri diapéTpou 9 ek. Ze OTTéEC
avaAoyou diapETpou Tou TPUuBAiou Petri epputelTnKav TTEVTE KOIAQ nUICQ@aipia SIapETPOU
18 xIA. karaokeuaopéva ammd Kkepelivn pavpou  xpwuaro¢ (domes), Ta otroia

ATTOTEAOUCAV TA UTTOOTPWHATA WOTOKIAC TWY BnAUKWY TNG PayoAETIdAC TNG KEPATIAC
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(Prokopy & Boller, 1970) (Eikéva 8). Ta evAAika eixav ad libitum mpdéoBacn o€ TpoPpn
evnAikwv (peiypa udpoAupévng payidg, faxapng kai vepol o€ avaloyia kard Bapog
1:4:5, avtioToIxa) Kal vepo.

Eikéva 8. ATopikd kKAOUBi dnuoypaiag evnAikwy.

2.4. KAouBid TrEIpapdTWwy TTPOCUZEUKTIKAG ATTONOVWONG

ZTO TEIPAPATA TTPOCUZEUKTIKAG ATTOPOVWOoNgS Xpnoiuotroinenkay diagavr) KUBIkd
KAouBIG amrd Plexiglas (20 x 20 x 20 €k.). H pia TTAeupd Tou KAouBlou £@epe “TTapaBupo’
O100Tdocwy 15 X 15 X 15 €K. KAAUMMEVO UE OPYaVTiVA TTOU ETTETPETTE TOV QEPICHS TOU
xwpou. Ta eviAika eixav TpéoBacn ot Tpo@r evnAikwy (Meiypa udpoAupévng payidg,
Caxapng kal vepou o€ avaloyia katd Bapog 1:4:5, avriotoixa) kai vepd, kaBwg kal o€ 3-5
(PPECKOKOMMEVA PUAAQ TOU QuUTOU Ficus benzamina (Moraceae). Ta UAAQ Tou QuTou F.
benzamina XpNnoILOTTOINBNKAY WOTE VA TTAPEXOUV KATAAANAO ‘UTTOOTPpWUA’ TOCO YIa TN

oUZeugn 600 Kal TNV avaTrauon Twv evnAikwy NG payoAETidag Tng kepaoidag (Eikova 9).
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Eikéva 9. KAouBi TTEIPAUATOS TTPOCUZEUKTIKI G ATTOHOVWONG.

2.5. ZuAAoyn VUupQWYV aT1rd TTPpooRBeBANMEVOUC KOPTTOUG

O1 vOugeg TNG payoAEéTIdAg TNG KEPATIAG TTOU XPNOILOTTOIBNKaY OTa TTEIpApara
TTOU  TTEpIlypA@ovTal  AETITOPEPWS OTa  avrioTtoixa Ke@dAaia TTpoépyoviav  armo
TTPOCREBANUEVOUC KAPTTOUC QUTWV-EEVIOTWY TTOU CUAAEXBNKav ammd oTTwpwveS R
pepovwpéva Bévdpa Trepioxwv TG EAAGdag kai Tng Teppaviag, otrou dev gixav
TTPAyHATOTTOINGEI XNHIKES ETTEMRACEIC ME EvTOPOKTOVA. O1 KapTToi TTOU CUAAEXBNKaV aTTd
TTEPIOXEG TNG EANGDOG peTapEpOnKkay, apéowg PETA TN cuAAoyn Toug, oto EpyaoTrpio
Kal TOTTOBETABNKAV O€ TTAAOTIKEG AEKAVEG TTOU TTEPIEIXAV MIA AETTTH] OTPWON OTEYVAC
Auuou (= 1ek. axog). O TTAAPWS AVATTTUYUEVES TTPOVUNGPES £€EpxovTav amd TOug
KapTToUg Kal VUP@WVOVTav oTnv dupo. H ouAloyr] Twy vupewy yiveTav pia i 8Uo gopég
TNV €ROouada. O1 vuupeg ToroBeTouvTav o€ TTAAOTIKA TPUBAIa Petri. Ta mpooBeBAnuéva
Kepaola TTou cUAAéxBnkav atd 1o Stecklenberg kai o Dossenheim petagépbnkav,
apéowg METG TNV OuMoyn Toug, oTo Ivomitouto Julius Kihn trou Bpiokeral oTO
Dossenheim 1ng Meppaviag, 6tmou dEXOBNKav TOUg iBIOUG XEIPIOHOUG MEXP! TN CUAAoyA
TWVY VUM@WY Kal TNV atrooToAr Toug oto EpyacTripio.

2.6. Mérpnon peyéBoug oWPATOS EVNAIKWY

To péyeBog Tou CowWPATOg TWV EVNAIKWY eKTIMABNKE atd TIC DIAOTACEIS TOU
MAKOUG Kai Tou TTAQTOUG Tou Bwpaka KaBwg Kal atrd To TTAATOS TNG KEQAARG. To HAKOg
Tou Bwpaka (MO) uperpndnke amé 10 TPOCOIO TURMA TNG paxiaiag TTAEUPAg Tou
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TTpoBwpaka £éwg 1o omioBio TuAua ‘scutellum’. To TAdTo¢ Tou Bwpaka (MO) kai ¢
ke@aAng (MK) perpriBnke oto TTAQTUTEPO ONUEIO TNG vwTIAIAG TTAEUPAS Tou Bwpaka Kal
NG KePaAng, avriotoixa (Eikéva 10). OAeg o1 MeETPiOEIC Eyivav HE TR XPNON
otepeookoTriou (Leica MZ12) pe eVOWMATWHEVN MIKPOMETPIKN KAipaka (1 xIA. = 2

MOVADEQ).

Eikéva 10. MéyeBog cwparog Twv evnAiKwY TNG payoAETIOAc TnG Kepaoiag. MO: Mrikog
Bwpaka, MO: MAdarog Bwpaka kai MK: MAATog KEQAAAG.

2.7. Atropévworn DNA atré evijAika R. cerasi pe Tn péBodo CTAB

H amopdévwon DNA amd evilika dropa Ttng payoAEndag Tng KePaoiag
TTPAYHATOTTOINBNKE PBACEl £VOC TPOTTOTTOINMEVOU TTPWTOKOAOU TnG peEBOdou CTAB
(CetylTrimethyl Ammonium Bromide) (Doyle & Doyle, 1990). lNa T1i¢ avaykeg Tng
ATTOHOVWONG, TTAPACKEUAOTNKE Kal atmooTelpwdnke didAupa (buffer) CTAB, 6tmrou 5mi
Tou OBloAuparog Trepigixav 2ml CTAB 5%, 0.5ml TrisHCI 1M, pH 8.0, 0.2ml EDTA
(Ethylene Diamine Tetra-Acetic acid solution) 0.5M, pH 8.0, 1.4ml NaCl 5M kai 0.9ml
QTTOOTEIPWMEVO aTTIOVIOMEVO vePO. Mpiv TN XpAon Tou Trapatrdvw diaAluarog, yivorav
TTPOOBNAKN KAaTdGAANANC TToodTNTaC B-pEpkaTToaiBavoAng (B- mercaptoethanol, BME) (4 ul
B-pepkatTToaiBavoAng yia kaBe 1ml diaAUparog CTAB).

H diadikaoia rou akoAouBnenke kata Tnv atmropdvwaon Tou DNA Atav n €€AG:

» TotmroBemBnke €va evAIKO TNG PAYOAETIOAS TNG KEPAOIAG OF &va CWANVAKI
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eppendorf Twv 1.5ml, rpooTtédnkav 50ul buffer CTAB (pe B-pepkatroaiBavoin
emwachévo otoug 60°C) Kal TO BEiy P OUOYEVOTTOINBNKE XPNOIMOTTOIWVTAG EMPBOAO
TTOAUTTPOTTUAEVIOU.

» To éupohlo EerAudnke pe 50 ul buffer CTAB.

To didAupa eTwaoTnke oToug 60°C oto udardAouTpo yia 30 AETTTA.

A\

» [pootébnke ico¢ 6yko¢ (100 pI) BIOAUUOTOC XAWPOPOPHIOU — ICOAMUNKAG
aAkodANG (24:1).
» [Mpayuarotroinénke avadeuon yia 5 AeTTda (xwpic vortex).

A\

To didAupa QuyokevTprBnke oTig 8000 rpm yia 10 AsTrTd.

A\

H udatiky @don tou OIOAUMATOG METAQEPONKE GE £va KAIVOUPYIO CWANVAKI
eppendorf Twv 1.5ml kai TTpooTéBNKE icog dykog IcotTpoTTavoAing (100ul).
Mpayuarotrroindnke avadeuon Pe vortex.

Mpayparotroinenke erwaon otoug -20°C yia TouAdxioTov 30 AeTrTd.

To didAupa puyokevTpriBnke oTig 14000 rpm yia 10 Aetrtd otoug 4°C.

TO UTTEPKEIMEVO ATTOHAKPUVONKE Kal TO i¢npa EETTAUBNKE pE 1ml 70% ailBavoAng.

To didAupa puyokevTpriBnke oTig 14000 rpm yia 10 Aetrtd otoug 4°C.

Y V.V ¥V VYV VY

TO UTTEPKEIMEVO QTTOUAKPUVONKE Kal akoAoubnoe gnipavon o€ kevd agpog yia 5
AeTTTA.
» To ifnua 1Tou TTPoEKuYE eTTavadIahuonke o€ 50Ul aTTOCTEIPWHEVOU ATTIOVICHEVOU

vEPOU.

2.8. AAuoi1dwrTn Avtidpaon MoAupepdong (PCR)

Mpayuarotroiénkav avtidpaocelig PCR 1eAikou dykou 20ul xpnoipotroiwvtag 1ul
Ociypatog DNA, ommwg autd trpoékuye ammd tnv atmmopdvworn. O CUYKEVTPWOEIS TwV
avTidpacTnpiwy ATav:

e 1x NH," buffer (75mM Tris—Cl, pH 8.8, 20mM (NH,), SO,, 0.1 % Tween 20)
o MgCl, (25mM)
o dNTPS (25mM 1o Kabéva)
¢ Forward ekkivnmig (25uM)
¢ Reverse ekkivnt¢ (25uM)
o Taq lNoAupepdon 1 unit/pl (Promega)
MpocBAKN aTTIOVICHUEVOU KAl ATTOCTEIPWHEVOU VEPOU MHEXPI CUMTTANPWONG TEAIKOU

oykou 20 pl.
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Mivakag 1. ZuyKevTpwrtiKOG TTivaKag EKKIVATWY. H KaTeuBuvon Twv EKKIVATWY gival

5->3.
] : . . MéyeBog ,
MNovidio EkKivnTég AAANAouyia ekKivnTwy Avapopég
mpoidvrog
99F TTGTAGCCTGCTATGGTATAACT 896 b O'Neill et al.,
994R GAATAGGTATGATTTTCATGT P (1992)
Wolbachia
16STRNA  wspec F CATACCTATTCGAAGGGATAG 438 b Werren &
Wspec R AGCTTCGAGTGAAACCAATTC P Windsor (2000)
Wolbachia Braig et al.,
81F TGGTCCAATAAGTGATGAAGAAAC
wsp 600 bp (1998)
691R AAAAATTAAACGCTACTCCA

Na 10 TmPOYypappa  aAucidwTAg avtidpaong TG ToAupepdonsg (PCR)
aKkoAouBnenke 1o TTPWTOKOANO Twv Zhou, Rousset & O’Neil (1998), To otoio £xel wg
€8ng:

o £vag KUKAOG oToug 94°C yia 5 Aetrtd yia tnv arrodidragn Tou DNA
e 35 KUKAoI
o 94°C yia 1 Aerrtd (Atrodidragn)
o 55°C yia1 Aetrtéd (YBpidotroinon)
o 72°C yia 1 Aerrtd (MoAupepiouog)
e £vag KUKAOG otoug 72°C yia 10 AeTTd (TEAIKO OTADIO TTOAUUEPICHOU)
O avmidpdoeigc PCR éAaBav xwpa og unxavnua PTC-200 Thermal Cycler (MJ

Research).

2.9. HAektpo@bpnon DNA o TAKTWHG ayapdlng

Ma TV TTAPACKEUR TOU TINKTWHATOS ayapoldng akoAouBnonke n £€A¢ diadikacia:

»  Z& KWVIKA QIaAn diaAuBnkav 1.2g ayapdlng oe 120ml diaAupartog 1XTAE
(Tris-Acetate-EDTA) (40mM Tris acetate kar 1mM EDTA) pe Bépupavon o€
POUPVO HIKPOKUMATWY.

» [pooTtédnkav 3ul diaAuparog Bpwuiouxou aiBidiou, étav n BEpUOKPAGIa TOU
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dloAUpaTog ayapolng Arav mepitrou 50°C, kal akoAouBnoe avdauign Tou
OIaAUaTOC.

» To OJdiGhupga ayapolng MHETaQEPONKE OTN  MATPA  TNG  GUOKEUNG
NAEKTPOPOPNONS KAl APECWE TOTTOBETABNKE TO KTEVAKI, OTTOU TTAPEUEIVE OTN
HATPG MEXPI va TTAEEI TO TTAKTWHA TNES ayapolng (tTrepitrou 30 AeTITd).

» [MpooTtébnke didAupa 1XTAE o1n cuckeun nAekTpo@dpnong Kal TOTTo0ETABNKE
KATtGAANAG N MATPA UE TO TTAKTWHA.

Mpiv TN ‘@opTWON’ Twy JLIYHATWY CTO TINKTWHA ayapolng, mpooTtédnkav 4ul
diahupatog @opTwong (xpwoTiky Orange) oe 20ul mpoidévrog PCR. Ta deiypata
(trepitrou 20 i) kaBwg kal éva deiyua 1Tou TEPIEiXE THAMAaTa DNA yvwoToUu LOPIaKOU
peyéBoug (A Pstl), éva Betiké deiypa wMel kai éva apvntikd o€ DNA deiyua (arreoTaypévo
KAl ATTOCTEIPWHEVO VEPD) ‘POoPTWONKAY’ KATAAANAQ CTIC UTTODOXEC TTOU £iXAV GXNUATIOTEI
atd 10 KTEVAKI Kal nAekTpo@opninkav yia 20-30 Aetrtd oe oTtabepry Taon 120-125 volts.
H mrapartipnon Twv Jwvwy tou DNA oTO TAKTWMG ATav €QIKTA pE TN xprion U.V.
AKTIVOBOAIGg. TO ammOTEAECHA TNG NAEKTPOPOPNONG QuwToypaPndnke He Tn Pordeia
KATAAANAQ evowpaTtwpévng ewTtoypa@ikng pnxavig (Canon PowerShot G3).

2.10. NposToipgacia poiévrog PCR yia Tautotroinon péocw aAAnAolxiong

Mpokeipévou va TautotroinBei pécw arAnAouxiong (sequencing) 1o yovidio wsp,
TTpoNyNenke kaBapiopdg kai TTocoTikotroinon Twy mpoidviwv PCR. TMa 1o okomd autd
eroipaoTnkav avridpaocels PCR teAikou éykou 50l yia kGBe deiypa kai ekkivnty (81F-
691R). H emruxia Tng kGBe avtidpaong emPBERAILONKE PECW NAEKTPOPOPNONS MIKPAC
mroodtnTag (5ul) Tou Trpoidvrog PCR.
H diadikacia Tou akoAouBnonke yia Tov kaBapioud Tou DNA rAtav n £EN¢:
» g éva owAnvakl eppendorf tTwv 1.5ml mpooTéBnkav 50ul diakuuarog PEG
(20% PEG, 2.5M NaCl, 80% EtOH) kai n utréAoitrn TocéTNTa TOU TTPOIOVTOG
PCR (45ul) kai TrpayparoTroiienke avadeuon Je XxprHon TTITTETAG.

» To piypa (trpoidv PCR pe didAdupa PEG) erwdaoTtnke otoug 37°C yia 15 Aetrrd.

» To Miyda @uyokevipiBnke oe uywnAni taxutnra (15.000x g) yia 15 Aemrrd
(Bepuokpacia DWHATIOU) KAl TO UTTEPKEIUEVO ATTOLIAKPUVEONKE.

» T[pootéBnkav 125ul aiBavéing Et-OH 80%, tTou Bpiokdtav ToTroBeTnUéVn OF
Tayo. To Hiyua QuyokevtpiBnke o€ uwnAr taxutnTta (15.000x @) yia 2 Aetrtd
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(Bepuokpacia  dwuariou) Kal  TO  UTTEPKEIMEVO  QTTOMOKPUVONKE.
MpaypaTotToIRdnke eTTavaAnyn Tou BraTog.

» Ta owAnvakia TTapEPEIvVaY Of BEPUOKPACIa DWHATIOU HEXP! va £EATHICTEN N
alIBavoAn.

» H meAéra (to inua) diIoAuBnke o€ 25ul diahuuaro¢ TLE (10mM Tris, 0.1mM
EDTA) pe ™ BorBeaa mmétag. To didAupa TTapépeive o€ Bepuokpacia

OwaTIOU yIa Aiya ASTITA WOTE va HEYIGTOTTOINBE N eTTavadiGAuon.

H Ttooortikotroinon Tou kaBapiopévou Trpoidvtog PCR €yive pe tn Bonbeia
TAacuidiou-popéa, Tou pUC18, yvwoTAg ouykévipwong (ng/ul). Zuykekpipévn mroodtnra
amd kdBe Oeiypa (ouvnBwe 1-2ul) nAekTpoPopnBnke kal, BACEl TNG PWTEIVOTNTAS TTOU
EMPAVICAY Ol CWVEG TwV DEIYUATWY, UTTOAOYIOTNKE KAT EKTIKNGCN N CUyKEVTPWON Tou DNA
ota deiypara (ng/ul), cuykpivovtag pe autr TNG duvng Tou pUC18. TMNa kabe deiypa kal yia
KABE eKKIVNTH, TOTTOBETABNKE N ATTAITOUMEVN TTOCOTNTA TOU KaBapiouévou TTpoidvtog PCR
O¢ Kavoupylo cwAnvakl eppendorf twv 1.5ml kai mapépeive 6An TN vUxTa yia va
e€arpioTel. O eKKIVNTEG TTOU XPNOIPOTTOINBNKAY yIa TNV AAANAOUXION TWV DEIYHATWY Eixav
ouykévtpwon 5 pmoles/pl.  H  aAMAnAouxion  (sequencing) Twv  OEIyHATWY
Tpayuatotroindnke oty etaipeia Macrogen (Kopéa) xpnoipotroiwviag 10 BigDye
Terminatorv3.1 Cycle Sequencing Kit (PE Applied Biosystems) kai ta povékAwva
aMnhouxiopéva  yovidlakd  TuAuata  TmapaddBnkav o€ apxeia HopPnc

XPWHATOYPAPAATOG.

2.11. AvaAuon d£dopévwv aAAnAouxiong

Ta povékAwva arAnAouxiouéva yoviDIakd THAMATa eAEyXBNKav yia Tuxov Aden
(1r.X. TTOAAQTTAEC KOPUQES, AGBN aAAnAouxiong) kal PE TN Pondeia Tou TTPoyPANHATOC
SegManll v. 5.0.5. (DNAStar Inc., Madison, WI, USA) mpoodiopioTnke n TEAIKA
ap@ikAwyvn aAAnhouxia, evwvovtag Ta JIaQopeTIKAG KateuBuvong (forward-reverse)
yovidlakG TuAuata. H TToAAaTTA evapuévion (€uBuypApUIon) TwY VOUKAEOTIDIKWY
TMNMATwyY  TTpaypatotroiiOnke pe 10 TPdypauua ClustalW (Thompson, Higgins &
Gibson, 1994) Tou mrpoypdauuarog BIOEDIT 7.0.4.1 (Hall, 1999). O1 euBuypauuICHEVES
VOUKAEOTIOIKEG aAAnAouxieg emBeBaiwbnkay ommikG kar diopBwbnkayv, &étmou RATaV
amapaiTnNTo, PACEl TWV VOUKAEOTIOIKWY AAANAOUXIWY TOU wsp. XPNCIHOTIOIWVTAS TO

mpéypapua MEGA, €kdoon 3.1 (Kumar, Tamura & Nei, 2004). Ta yovidlakd Turjpara
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HETATPATINKAV O HETAPPACHEVN TTPWTEIVIKA aAAnAouxia kal eAEyxOnkav yia TTapouGia
kKwdIKoviwv ARENG. H TautotToinGn Tou OTEAEXOUC TOU yovIDiou wsp o€ KABe deiypa £yive

pe TN BoriBeia Tou TTpoypduparog BLAST (Altschul et al., 1997).
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3. TEQrPA®IKH KATANOMH THZ PATOAETIAAZ THX KEPAZIAZ ZTHN
EAAAAA KAl MOAYNZH ME TO ENAOZYMBIQTIKO BAKTHPIO
WOLBACHIA PIPIENTIS

MepiAnyn

Ztnv EAAGDG £xouv ava@epBei TTPOCBOAEC aTrd TN PAYOALTIDO TNC KEPAGIAC OE KEPAOIA
Kar Buoociva oe Treploxés g Makedoviag, @cooahiag kar Kprtng. Evroutoig, n
YEWYPAPIKA DIACTTOPA KAl TO EUPOC TWV EEVIOTWY TOU EVTOHOU OTO €UPUTEPO NTTEIPWTIKS
THAMG KAl OTA vNOIA NS XWpag Oev £XEl TEKUNPIWBED eTapkwg. 210 TTapdv KepdAaio,
€EETAOTNKE N TTAPOUCIA TOU evTOUOU O£ 23 TTEPIOXEC TNG NTTEIPWTIKAC KAl VNGIWTIKAG
XWpag culAéyovrag mBava TTPooReRANUEVOUC KaPTTOUG atrd yvwoTd QUTA-EEVIOTEC
(kepaoid, Buoovid, aypia KEPAOIA, MaXAAET) KaBwc kal ammd GAAa dEvOpa Prunus spp.
2e 10 TTEPIOXEC TTPAYMATOTTOINBNKAY CUOTNUATIKEG OeLIyHaTOANWieS 2-3 €Twv Kal
Kartaypd@nkav 1a £mTTeda TPOGROARS TwV KAPTTWY TOCO O TTPWIHES 600 Kal 0€ SYIHES
TTOIKIANiEG  kepaoidg. Emmmpdobera, €€€TACTNKE N TTAPOUCIa Tou £VOOCUMBIWTIKOU
Baktnpiou Wolbachia ce TTANBUCHOUC TNG payoAénidag TS kepacidg amd 10 TTePIOXES
Kal €yIve TautoTroinon Twv oTteAexwyv wCerl kar wCer2 tou BOKTNPiou e atTeudeiag
aAAnAouxion Tou yovidiou wsp. Ta amoteAéopard pag £dei€av 6Tl TTANBUGHOI ToU
eviépou amaviwvtal o€ OAEC TIC TTEPIOXEG TNG XWPAC MAG OTTOU KAAANIEpyoUvTal N
UTTAPXOUV QUTOQUEIC KEPAOIEC Kal GAAoI EevioTég Tou evtdpou. H payoAénida 1ng
KEPACIAC OTN XWPA HAG TTPOCRAAAEI £KTOG aTTd KEPACIEG KAl BUCCIVIES, AYPIEC KEPACIEG,
QUTA JaXAAETTioU Kal AGAAQ €idn Prunus spp., OTTWE O Aypieg KopounAiég. QoTtdco, Ta
TTOCOOTA TTPOCROAAC Twv KAPTTWY DIEPEPAV HETALU TWV TTEPIOXWYV KAl TWV QPUTWV-
EevioTwy. YWnAdTEPa TTOGOCTA TTPOCROANG KATAYPAPNKAY OFE KEPAGCIES KAl QAypPIES
KEPACIEG EVW CUOTNMATIKG uywnAd ATAV TA TTOGOOTA TTPOCROAAG TWV KEPATIWY TTOU
ouMéxtnkav até Ta K. Nepd, tnv Kapditoa kai T Adevn Koldvng. YywnAd mmocooTd
TPOGROANS (>70%) BpéBnkav 1600 G TTPWIKES 000 Kal 0 OYIHES TTOIKIAIEC KEPAOTIAC,
KATadEIKvUOVTAG TN MEYAAN OIKOVOMIKI) ONUAcia Tou EvTOUOU yIa Tn Xwpa uag. Emiong,
OAol o1 TANBucpoi TNG pPayoAéTIdag TNG KEPAOCIAC TIOU €EeTAOTNKAV  PBpPEBnKav

TpooReRAnuévol ue Wolbachia, kai cuykekpipéva he TO oTEAEXOG wCer1.
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3.1. EicaywyR

MANBuoHoi TNG PayoAETIOAE TNG KEPAOIAC, Rhagoletis cerasi, amaviwvtal oXeddv o€
OAEG TIC €UPWTTAIKEG XWPES (CUMPTTEPIAQUBAVOPEVOU TO EUPWTTIAIKO TUAMG TNG Pwaoiag
aAG kal TV TIEPIOXA TNG OUTIKAG ZIPNPiag) kKabBwg Kal OTIC EUKPATEC TTEPIOXEC TNG
Outiki¢ Aciag (Fimiani, 1989; White & Elson-Harris, 1992; Mohamadzade Namin &
Rasoulian, 2009). ZevioTég TOU evTOUOU ATTOTEAOUV O KAPTTOI Twv €10WV TOU YEVOUG
Prunus (Rosaceae; P. cerasus, P. avium, P. mahaleb) kaBw¢ kal Tou yévoug Lonicera
(Caprifoliaceae; L. xylosteum and L. tartarica) (White & Elson-Harris, 1992). Méxpl
OAMEPQ, TTEVTE OTEAEXN TOU CUMBIWTIKOU BakTnpiou Wolbachia (wCer1 to wCer5) £xouv
aviIXveubei og eupwTTaikoUug TTANBUGHOUC TNG payoAETIdag TnS kepaoiag (Arthofer et al.,
2009, 2011; Augustinos et al., 2013). Baosl Tng AvaAuong Eicaywyric AAAnAoudpeou
(Allelic Insertion Analysis, AlA), Ta oteAéxn wCer1, wCer2 kar wCer4 avikouv oOTnv
Ymrepopdada A, 10 otéAexog wCer5 avrkel otnv Ymepopdda B evw 10 o0TéAEX0G wCer3
Bewpeital avacuvduaopds Twyv A/B otehexwv (Arthofer et al., 2009, 2011). OAoi ol
egetalduevol UpwTIAIKOI TTANBUCHOI TNG PayOoAETIOOE TNG KEPAGIAG €£xouv Ppebei
TTpooReRAnuévol pe To oTéEAEXOG wCer1, o1 TTAnBucuoi TNG VOTIAg Kal KEVTPIKAG EupwTtrng
@épouv OITTAR poAuvon (wCer1l kai wCer2) evw MOAUVOEIG TPIWV OTEAEXWV £XOUV
Kataypa@ei og TTANBucuoUg TNG Bopeio-kevTpikng Eupwtng (Riegler & Stauffer, 2002;
Arthofer et al., 2009, 2011). H Trapoucia Tou oteAéExoug wCerl £xel ava@epBEi Kal oToug
EANVIKOUS TTANBUGHOUS TNEG PAYOAETIOOC TNG KEPAOIAC TTOU TTPOEPXOVTAV aTrd TN
KaBdaAa, Oecooahovikn, Karepivn, K. Nepd Mayvnoiag kai ta Xavia (Riegler & Stauffer,
2002; Kounatidis et al., 2008). Emmrpdobeta, Ta oteAéxn wCer2 kai wCer4 gival o€ 6€on
VA TTPOKAAECOUV KUTTAPOTTAQCMATIKN AVATTApPaywyIk acuuBatdtnTa oToug EEVIOTEC
TOUG (PUOIKOUG A TEXVIKA MOAUCPEVOUG TTANBUopoUG evTouwy) (Riegler & Stauffer, 2002;
Zabalou et al., 2004). Na mapadeypa, 1o otéAexog wCer2 tTng Wolbachia atroteAsi Tnv
KUpia aimia  HovOodpPOouNG  KUTTAPOTTAAGHATIKAG acupparétnTtag (KA) ueTall  Twv
APCEVIKWY TNG VOTIAS QUANC TWV EUPWTTAIKWY TTANBUCUWY TNS payoAETIDAC TNS KEPATIAG
Kal Twv BnAukwy NG Bopeiag QUANG (Boller et al., 1976; Riegler & Stauffer, 2002).

Omwg avagpéperal ektevwg oto Ke@adhaio 1, n KAAAIEPYEIQ TNG KEPAOIAG Exel 1DiaiTepn
OIKOVOMIK} onpacia yia tnv EAAGda. Tnv dekacetia 2000-2010, n péon mrapaywyn
KEPACIWY OTN XWPa EKTIMABNKE oToug 49.178 TOVOoug pe ammoTéAecua n EANGDa va
kararayei pEoa oTig pwteg 15 Bfocig TG Taykdouiag apaywyng kepaociwv (FAO,

2010). O1 ommwpwveg kKepaoliag kKaAutrTouv Trepittou 100.000 OTp. ME OUVEXWG

81

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 12:57:14 EEST - 34.205.135.189



augavéuevn Tdaon evw n Makedovia Bewpeital TTAPAdOCIAKA  KEPACOTTAPAYWYIKN
TEPIPEPEIR, Kal £IDIKOTEPQ o1 TTEPIoXEC TNS HuabBiag kar Tng MEAANAC, kal akoAouBouv n
@eooahia kar n Mehomévvnoog (EGIATE, 2011). Méxpr ofuepa, mTAnBucpoi NG
payoAéTidag TG kepaocidg €xouv avagepBei otn Makedovia (KapdaAa, ©Oecooalovikn,
Adpvn KolZavng, Karepivn), otn ©coocalia (Kahd Nepd Mayvnoiag) kar otnv KpAtn
(Xavid) (Haniotakis, Malliaros & Koryzakis, 1989; Karcéyiavvog et al., 1991;
Katsoyannos, Papadopoulos & Stavridis, 2000; Kounatidis et al., 2008; Papanastasiou
et al., 2011) pe BaCIKOUG EeVIOTEG TIC KEPAOIEC KAl BUCCIVIEG. H {nUIG TTOU PTTOPED va
TTPOKAAETEI N PAYOAETIOO TNE KEPATCIAC CTNV TTAPAYWYH TWV KAAAIEPYOUHEVWY TTOIKIAILYV
Kepaciqg sival 1diaitepa onUavTikh (>80%), av dev eAeyxBouv Eykaipa o1 TTANBuC oI Tou
eviopou (Stamenkovic et al., 1996). MNapdyovreg OTTWG Ol ETTIKPATOUCEG KAIUATIKEG
ouvenkeg kard Tn dIdpkeia TNG TTEPIddOU woToKIag (Beppokpacia, BpoxoTTwon), o
XPOVOG WPINACNS TWY KAPTTWY KAl TA YEWYPAPIKA XAPAKTNPICTIKA TWV EVOIAITANATWY
TWY TTANBUCUWY TOU EVTONOU gival KABOPICTIKOI TOU UWOUC TNG £TACIAC TTPOGPROAAC o¢
pia epioxn (Boller & Prokopy, 1976). EvrouTtoig, dev UTTAPXOUV TEKHNPIWMEVA CTOIXEI
OXETIKA HE TNV €UPUTEPN YEWYPAPIKA DIACTTOPd TS PAYOAETIOAC TNE KEPATIAG OTN XWPA
Hag oUTE Kal yIa TO UWPOogS TNG TTPOCROAAS KAPTTWY-EEVIOTWY TOU EVTOHOU.

NAapBavovtag uttéwn 611 N PayoAiTIda TNEG KEPACIAC ATTOTEAEI TOV £XBPO-KALIBI yIa TIG
KAANIEPYEIEC TNG KEPATIAC Kal PBuooividc otnv EAAGDa 1 oTiypnl mmou o1 &v Adyw
KAAAIEPYEIEC ATTOKTOUV CUVEXWCE MEYAAUTEPN OIKOVOMIKI ONHAGIa yia T XWpa Hag, T
Tapov Ke@ahaio aocxoA&iTal Ye: a) TNV ATTOTUTTWON TNEG YEWYPAPIKAS KATAVOMNAS TNG
pPayoAéTIdAC TNG KEPAOIAE otV EAAGDQ, B) TOV TTPOGOIOPICHO TOU £UPOUC TWV PUTWYV-
EevIOTWY KAl TOU UWou¢ TNG TTPOCROANC TOUC OE OPICUEVEG TTEPIOXEC KAl y) TNV

Karaypa@n tng mapouaciag tng Wolbachia o eéAANVIKOUC TTANBUGOUC TOU evTOpOU.

3.2. YAIKA kKou M€8odol

3.2.1. T'ewypa@IKK dIACTTOPE& TOU EVTIOHOU, QUTA-EEVIOTESG KOl TTOGOOTO TTPOTROANRG

Kard ta €tn 2005-2010, TTpayHaTotToINenkav GUCTNMHATIKES DEIYHATOANWIEG KAPTTWY GE
23 mepioxég NG EAAGDag, cuptTepIAaupBavopévou 1600 TNG NTTEIPWTIKAC 0G0 KAl TNG
VNOIWTIKAG XWPAG. ZUYKEKPILEVA, CUAAEXBNKav KapTroi TOCO atrd yvwoTd QUTA-EEVIOTES
600 kalI amd QUTA TTou Ba PTTOPOUCAV VA ATTOTEAECOUV EEVIOTEC TOU eviduou atrd

meploxég ™G Makedoviag (Koupotnvr, KapdaAa, XaAkidikr, ©ecococalovikn, KaoTopiq,
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Adpvn Koavng, Paxn Mepiag), tng Hireipou (Kbvitoa), Tng ©cooaAiag (KaAAITTEUKN Kal
Ayia Aapioag, Kaudpl, Ztayiareg, KaAd Nepd kar Katw Agxwvia Mayvnoiag, MNepTouA
TpikaAwyv, Kapditoa), NG ZTteped¢ EANGDag (Aapia), ¢ Tehotrovvricou (Kdtw
Kaotpitol ka1 Kepvitoa Axaiag, Mupyo¢ HAciag), Twv vnoiwv tou Popeiou Alyaiou
(NéoBog, Xiog) kai TS KpAtng (Xavid) (Eikéva 11). EEeTdoTNKAY KAPTTOI TWV TTAPAKATW
QUTWYV : ) KePaoIGg (Prunus avium), B) aypiag kepaoidg (P. avium), y) Bucomvidag (P.
cerasus), 0) paxahém (P. mahaleb) kai €) dypiag kopopnAidg (Mivakag 2). H cuAioyn
TWV KAPTTWYV EYIVE OTO GTADIO CUYKOMIONG €iTE atrd E£UTTOPIKOUC OTTWPWVES EiTe ammd
O1GoTrapTa SEVOPA YUTWV-EEVIOTWY OE AYPOTIKES 1) DACIKES EKTACEIC, OTTOU DEV E€iXE VivEl
Tponyouuévwg  xpron evtopokTévwy (Mivakag 2). O1 kaptroi petapépbnkav  oTo
Epyactipio, 6tmou éyive n culhoyrl Twyv vupowy (Ke@dhaio 2) kal 0 EAEyxo¢ NG
TpooBoAAg. O1 vipgpeg Trapéueivav otoug 25 = 1°C yia 2-3 urAveg kal ETeEma
ToTToBETABNKAY OTOUC 4 + 1°C yia OIGoTNUA TOUAGXIOTOV 5 pnvwv TTPOKEIEVOU va
TEPATWOOUY TN DIATTAUCT] TOUG. 2T CUVEXEIQ, Ol VUHPEC METAPEPBNKAY £K VEOU OTOUG
25 + 1°C mrpokelpévou va oAokANpwOEei n avattugn Twy avAlikwy otadiwy. H £€€0dog Tou
EVNAIKOU QTTOTEAOUCE TNV TEKMNPIWON TNG TTAPOUCIag ToUu eviOuou of KABe Beiyua
kaptmwy. Emmmpdobeta, uttohoyioTnkav BAcel Tou apiBuou  Twv  KAPTTWY  TTOU
CUMEXBNKAY KAl TWV VUUPWY TTOU TTROEKUYAY TA ‘TTOCOCTA TTPOGROAAS (= VUUPES ava
100 kapmoUC) TWV KEPAGCIWY Kal ayploképacwy o6& 10 NTTEIpwTIKEC TTEPIOXEC TNG
EAGBag yia Ta £€tn 2007-2009 (Mivakag 3).
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MepTOUAI
O Zriayidre

Eikéva 11. Xaptng TN EANGDaC OtTou onueiwvovtal o1 23 TTEPIoXEC GUAAOYNAC KAPTTWY
yia éAeyxo TPOCROAAG atrd T PayoAETIOO TNG KEPAOIAG KAl TTAPOUCIag Tou BakTtnpiou
Wolbachia o 10 TTAnBuopoug. O1 aoTTpol KUKAOI OPIfouV TIG TTEPIOXEG OTTOU EYIVE HOVO
€\eyxoc TNC TTapouciag TNS payoAéTidac Tng kepacidc. O1 ykpl KUKAol opilouv TIC
TTEPIOXEC OTTOU £YIVE EKTIUNON TOU TTOCOCTOU TTPOCGROANC Twv Kaptrwy. Or padpol KUkAol
opifouv TIC TTEPIOXEC OTTOU O TTANBUCUOI TOU EVTOPOU EAEYXBNKaV yia TNV TTAPOUTIa TNS
Wolbachia. Z& OAEC TIC TTEPIOXEC CNMEIWBNKE TTPOGROARN TWV GUAAEXBEVTWY KAPTTWY ATTO

N payoAETIda TNG KEPACIAC.
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Mivakag 2. XapaktnpioTIKG Twy 23 mepioXwy oTnv EAAGDQ, O1TOU TTpayHaToTToINBNKav JEIYHATOANWIEC KAPTTWY-EEVIGTWY TNG

PayOAETIOAC TNE KEPATIAC.

TotroBecia KapTroi-EevioTég
Nepigépeia Mepioxfi Mewypa@Ikd ewypagikd Yywébpuerpo QAYPOTIKA TTEpIoXN — da ayplo p Prunus
TAdToC HAKOG (m) MEMOVWHE kepdola  képa  PucoIva SPP-
KEPACEWVAG Vo . o mahaleb (dypia
Bévdpo KopOUNAQ)
Kopotnvnh 41°07' 22" N 25°24' 38" E 44 N N
KaBdAa 40°56' 32" N 24°23' 45" E 145 N N
XaAKIBIKA 40°23'18" N 23°17"10" E 262 N N
Makedovia ©eo/kn 40°28' 02" N 22°58' 60" E 132 N N N
Kaotopid 40°31"13" N 21°16' 09" E 679 N N
Adipvn KoZavng 40°17' 06" N 21°08' 55" E 1040 N N N
Pdyxn Miepiag 40°14' 33" N 22°21'33" E 247 v v
‘Hrreipog Kévitoa 40°2' 54" N 20°45' 10" E 626 v v
KaAAiTreUkn Adpiocag 39°58'0" N 22°27' 37" E 1054 N N
Ayid Adpioag 39°43' 04" N 22°45' 49" E 152 N N
MepToUA TPIKGAWY 39°32' 19" N 21°27' 58" E 1121 N N N N
Kaudpl Mayvnoiag 39°34' 47" N 22°55' 40" E 100 N N
©ecoalia Z1ayidreg Mayvnoiag 39°23' 19" N 22°59' 02" E 389 N N
K. Nepd Mayvnoiag 39°18' 24" N 23°07" 10" E 64 N N
K. Agxwowvia
Mayvnoiag 39°19' 49" N 23°02' 17" E 41 N N
Kapditoa 39°36'01'N 21°92' 01" E 127 v v
X1eped EAAGOa Aapia 38°53'46'N 22°26' 05" E 60 v v
K. KaoTtpitol Axdiag 38°17'26'N 21°48' 56" E 164 N N
MeAoTTéVVNOOG Kepvitoa Axaiag 38°07' 33'N 22°12' 55" E 729 N N
Mopyog HAgiag 37°40"18'N 21°26' 35" E 31 v v
Bopeio Ayaio NéoPBog 39°06' 13" N 26°31' 59" E 88 N N
Xiog 38°21' 06" N 26°08' 30" E 88 v v
Kpntn Xavid 35°51'0" N 24°01'0"E 450 y y
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3.2.2. 'EAeyxo0¢ Tapouciag tng Wolbachia

Aéka TTANBUGHOI TNG PayOoAETIOAC TNG KEPAoIag amd mepioxég tnNG Makedoviag
(Kouotnvr, KapdAa, ©cooalovikn, XaAkidikr, Adaevn Koldvng, Paxn Mepiag), tng
Ocooaliag (KaAlirreukn Adpioag, Kahd Nepd Mayvnoiag) kar tng Mehotrovvricou (K.
KaoTtpitol Axadiag, Mupyog HAciag) €etdotnkav yia Tnv rapoucia tng Wolbachia (Eikbva
11). Na 10 oKOTTO auTd, XpPNoILOTTOINBNKAaY eVAAIKA AToua (apoeviKG Kal BnAuKd) TTou
TTPOEKUYWAY ATTO VUUQPES TTPOCRERANUEVWY KEPATIWY TTOU CUAAEXBNKav Katd Ta €Tn 2005
kar 2006. Ta Aatopa, aUECWE META TNV &VNAIKIWON TOUg, TOTTOBETABNKAV O£ QIBUAIKA
aAKoOAn (96%) kal atroBnkeuTnkav otoug -20°C.

ZUVOAIKG, 265 evihika TN payoAéndag Tng kepaoids (119 apoevikd kal 146 BnAukd)
eAéyxOnkav yia Tnv TTapoucia Tou Baktnpiou Wolbachia (Mivakag 4). MNa tnv atmopdvwon
yevwpaTtikou DNA atouikd atrd KaBe £€eTalOuevo eVAAIKO TNEG payOoAETIOAC TNG KEPATIAC
xpnoipotroiNénke éva KAarGAANAa Tpotrotroinuévo TTPWTOKOAAO Tng HeEBOdou CTAB
(Doyle & Doyle, 1990) (KegpaAaio 2). MNpokeipyévou va TTPOCdIOPICTEN N TTAPOUGIa TNG
Wolbachia, rpayuarotroiénkav yia ka6e mAnBucouod avtidpdaceig PCR xpnoIuoTToIwvTag
ToUug €§AC eKKIVNTEG: a) 99F - 996R kal wspecF — wspecR T1Tou gvioxuouv 10 16S rRNA
yovidio kai divouv mrpoidv 896 bp (O’Neill et al., 1992) ka1 438 bp (Werren & Windsor,
2000), avTioToixa kai B) 81F ka1 691R 110U £VIGXUOUV TO YOViDIo wsp (Wolbachia surface
protein) kai divouv TTpoidv peyEBoug Trepitrou 600 bp (Braig et al., 1998) (KepdAaio 2).
OAa ta evAAIKa TNG PayoAETIOOE TNG KEPAOIAG €EETAOTNKAV YIa TIPOCROAN atrd
Wolbachia xpnoigotroiwvtag apxikd toug ekkivntés 99F / 994R, kai ta Gropa TTou
BpéBnkav apvnTIKA eA&yxBnkav TTEPAITEPW XPNOIUOTTOIWVTAG TOUS EKKIVNTEG wspecF /
WSpecR. ZTn CUVEXEIQ, ETTAVATTPOCDIOPIOTNKE N TTAPOUCia TOU BaKTnpiou BAcEl Tou wsp
yovidiou G€ 6Aa 1] 0€ PEPOC Twy aTOPwWY £vOC TTANBUGHIOU (avaloya e Tov TTANBUCHO)
TTou PBpédnkav  BeTIK& oTn  TTapoucia TG Wolbachia XpnOIMOTTOIWVTAGC  TOUG
TTPONYOUMEVOUG eKKIVNTEG. H TTapatipnon katdAAnAou peyéBoug Cwvng DNA oe
TTAKTWHA ayapoélng TEKUNPIWVE TNV TTAPOUCia Twy BakTnpiwyv oT1o ££eTaldpEVO evAAIKO
datopo NS payoAéndag TNG kepaoidg (Kepdhaio 2).

H tautotroinon Twv oteAdexwv wCer1 kai wCer2 Twv Paktnpiwv Wolbachia otoug
Tapamdvw TTANBUCHOUS TTPAYUATOTTOINONKE PECW TNG aAAnAouxiong (sequencing) Tou
yovidiou wsp. [Na 10 OKOTTO autd Xpnoipotronenkav: a) éva BnAukd kal éva apoevikd
dropo amd Toug TANBUCHOUC TNG XaAkIOIKAS, Adevng, Pdaxng, KaAhimreukng, K.

KaoTpitciou kai Mupyou, B) éva apoevikd ammd tnv Kouotnvh kai TNy KaBdaAa kai y) éva
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BnAukd atd Tn Ococarovikn kal Ta K. Nepd. MNpokeipévou va rpayuatoTroinei arreudeiag
aAAnAouxion Tou yovidiou wsp, TPonyNONKE KaBApPIOHOEC KAl TTOCOTIKOTTOINGN TOU
evioxupévou (pe 81F / B891R ekkivnrég) trpoidvrog PCR kal ta dgiyyata oTaABnkav yia
aAAnhouxion (KepdaAaio 2). H avaAuon Twy TpoidvTwy Twy avTidpAacewy ahAnAouxiong
éyive Baocel tou ABI PRISM 310 Genetic Analyzer (PE Applied Biosystems). Ta
HOVOKAWVa aAANAOUXICHEVA YOVIDIOKA THAMATA TWy BakTnpiwv Wolbachia avaAudnkav
KAatdAANAG yia Tnv TAUTOTTOINON TOU GTEAEXOUG TOU yovidiou wsp yia KGBe Oeiyua
(KepdAaio 2).

3.3. AroreAéopaTa

3.3.1. T'ewypa@IKK dIACTTOPE& TOU EVTIOHOU, QUTA-EEVIOTESG KOl TTOGOOTO TTPOTROANRG

H trapoucia TnNG payoAETIOAg TNE KEPACIAC emMIRERaIWBNKE o€ SAOUC TOUC KAPTTOUG TWV
egetalduevwy  CevioTwy  (KEPAOIEG, PUCOCIVIES, AYPIEG KEPACIEG, MAXaAETT,  Aypieg
KOPOMNAIEG) Kal o€ OAEG TIG NTTEIPWTIKESG KAl vAOIWTIKES TTEPIOXES TNG EANGDAG. Ouwg, Ta
TTOCOOTA TIPOCROANG DIEPepay avda £T0C METALU TWY QUTWV-EEVIOTWY KAl TTEPIOXWV
(Mivakag 3). YwnAd 1mocooTtd mpooBoAng (>60%) karaypd@nkav G€ KEPACIa TToU
ouMéxTnkav ammo Ta K. Nepd, v Kapditoa, Tn Adevn kai Tnv Ayid. AvTiBera, o€ xaunAd
emimeda KUPNAVONKe N TTPOCROAA oTa KEPAoIa atmod T ©cooalovikn, 1o MePTOUN Kal Ta
K. Agxwvia. Opwg, 10 TTo0000TO TTPOCROANG OTA QyPIOKEPACT TTOU CUAAEXTNKAV OTTO TO
MepTOUAI ATV LWNAOTEPO (52.5%) 0¢ oxéon HE Ta KEPAoIa (21.9%) Kal TOUG KAPTTOUC
ToU P. mahaleb (7.7%). To moococTd TPOCROANS oTa kepdoia amd ta K. Nepd, v
Kapditoa kai T Adevn ATav o1aBepd uywnAd katd ta £1n Twy OLIYHATOANWIWY EVW
onMavTIKA ATav N dIaGKUPAven TOU QvTiCTOIXOU TTOCOOTOU VI TA KEPAOIa atrd Tnv Ayid

kai T Paxn (Mivakag 3).

3.3.2. 'EAeyxo¢ Tapouciag tng Wolbachia

OAa 1a evAAika Twv TANBuCPwy TTOU €€eTAOTNKAY PBPEBnKav TTPooBReRAnuéva e
Wolbachia (Mivakag 4, Eikéva 12). H aAAnhouxion Tou yovidiou wsp emBERaiwce TNV
TTapoucia Tou oTeAéExoug wCer1 og kaBe deiypa. AvtiBera, dev BpéBnkav evAAIKa AToua

TTPooReRANuUéVa YE TO OTEAEXOG wCer2.
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Mivakag 3. NMocooTd TTPOGROANG KAPTTWY-EEVIGTWY TTOU CUAAEXBNKav atrd 10 TrepIoxéC

NS EAAGDAC KaTd Ta £1n 2007-2009.

Huep/via  ApiBuog MocooTo
Kaptroi-&evioTég Mepipépeia Mepioxn GUMOVAC  KODTTGOV Trpoc(JSC)))\ng
(o]
. 5/2007 3420 12.2
©@eooalovikn
26/5/2008 2826 42.6
Adovn 8/7/2007 7900 68.3
Makedovia KoZdavng 27/6/2008 6142 73.8
. 12/6/2007 2390 11.0
Paxn
. 2/6/2008 1100 89.0
Mepiag
10/6/2009 2943 18.4
. 11/7/2007 3860 50.6
KaAAITTEUKN
Aapioag 8/7/2008 3946 20.8
. Ayia 13/6/2007 2080 39.4
Kepdoia .
Aapioag 28/5/2008 3752 90.3
MepTOUAI 11/7/2007 2440 11.5
TPIKAAWY 14/7/2008 630 21.9
: 8/6/2007 3120 73.5
@eoocahia Kahd Nepd
. 30/5/2008 3677 >100
Mayvnoiag
3/6/2009 2976 72.5
Karw 23/5/2007 1080 27.5
Aexwvia
Mayvnoiag  21/5/2008 2012 17.7
. 23/5/2008 1543 86.3
Kapditoa
11/6/2009 860 69.5
2/6/2007 1750 69.5
. , Kapapi
Ayploképaoca @eoocahia f 6/6/2008 2526 41.2
Mayvnoiag
8/6/2009 2100 26.2
* NUpoeg ava 100 kaptToug
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Mivakag 4. Napoucia g Wolbachia oc 10 eAAnvIKoUg TTANBUCHOUG TNG PAyoAETIDAS TNG KEPAOIAS Bacel Twyv 16S rRNA kal wsp

yovidiwv.

N 16S rRNA wsp Ho000T6

Meploxn 99F / 994R wspecF / wspecR 81F /691R MOAuvong
Apoevikd  ©nAukd Apoevikd OnAukd Apoevikd OnAukd Apoevikd OnAukd )
Kopotnvi 15 19 13/15 10/19 2/2 9/9 11/11 13/13 100
Kapaia 15 4 8/15 2/4 717 2/2 10/10 4/4 100
XaAKIDIKN 24 28 22/24 23/28 2/2 5/5 12119 8/18 100
©eooahovikn 9 7 0/9 2/7 9/9 5/5 9/9 9/9 100
Adgvn Kogavng 10 30 7/10 16/30 3/3 14/14 10/10 30/30 100
Paxn Miepiag 4 10 2/4 7/10 2/2 3/3 4/4 6/6 100
KaAArmreukn Adpioag 18 18 15/18 16/18 3/4 2/2 10/10 9/9 100
K. Nepa Mayvnoiag 10 3 2/10 1/3 8/10 2/2 10/10 3/3 100
K. KaaTpital Axdiag 9 11 2/9 8/11 717 3/3 8/8 9/9 100
MUpyog HAeiag 5 16 5/5 13/16 3/3 5/5 16/16 100
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apoEVIKA enAuka

Eikéva 12. Avixveuon tou BakTtnpiou Wolbachia pipientis trpayuarorroiwvtag PCR
avTIdPAcEIC PE Xpnon: a) Twv egadikeupévwy yia Wolbachia ekkivntwv (wspecF /
wspecR) tou 16S rRNA yovidiou og 10 apoevika (a1-a10) kai 2 BnAuka (81-62)
dropa TG payoAémdag TG kepaoiag amd Ta KaAd Nepd (a, apoevikd drouaq; 6,
BnAukd dropa) kai B) Twv ekkivnTwy 81F/B91R yia Tnv avixveuon Tou wsp yovidiou
o€ apoevika kal BnAukd dropa amd tnv Kopotnvn (1), KaBdAa (2), XaAkidikn (3),
@eooalovikn (4), Adagvn (5), Pdaxn (6), KaAhAimreokn (7), KaAd Nepd (8), Kdatw
KaoTpitol (9) kai Mupyo (10).
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3.3.  ZulAtnon

Ta amoTeAEOUATA TNG TTAPOUCAS MEAETNG emBeBaiuvouy TNV  TTAPOUGIA TNG
PayoAETIOAC TNG KEPAOIAG TOGO GE NTEIPWTIKEG OCO KAl O£ VNCIWTIKES TTEPIOXEC TNG
EAMGdag. Extég amrd ta KEpACIa KAl Ta BUGCIVA, VUUQEG TOU EVTOHOU CUAAEXBNKav
Kal atrd ayplokéEPaca Kal KapTroug Tou P. mahaleb, kaBwg kal amrd éva €idog aypiag
KopopnAIGe (TriBavéTtaTta Tou P. domestica) TTou ava@EéPETAl TTPWTN PopPa WS EEVIOTAG
TOU £vTOuou. MapodT Ta TTOCOOTA TTPOCGROAAG DIEPEPAV PETACU TWV KAPTTWV-EEVIOTWY,
TWVY TTEPIOXWYV GUAAOYNC TWV KAPTTWY Kal ToU £T0U¢ deiypaToAnwiag, ATav o€ OAEC TIC
delydaToANWieg uWnAQ yia KePAoia opIoHEVWY  TTEPIOXWY TG Xwpag. OAlol ol
egetafduevol  eAANVIKOI  TTANBUCHOI TNG  payoAETIOAE TNG KeEPAoidg Ppédnkav
MoAucpuévol he To oTéAexog wCer1 Tou BakTtnpiou Wolbachia o roocootd 100%.

Ze OAec TIC TEPIOXEC TNEG EAANVIKAC ETTIKPATEIOS UTTAPXOUV QUTA-EEVIOTEC TNG
PayOAETIOAC TNG KEPAGIAS KAl CUVETTWCE MTTOPOUV VA ATTOTEAEGOUV EVOIITANATA TWV
TANBUGHWY  TOu  eviduou, aveEaPTATWE  YEWYPAPIKWY 1] OIKOAOYIKWY
XAPAKTNPIOTIKWY. KataAANASTEPOI KAPTTOI-EEVIOTES yia TN PayOAETIOO TNG KEPAOIAC
Qaivetal OT gival Ta KEPAoIa kal, Katad dsutepo Adyo, Ta aypioképaca. Mpdyuart, 10
TTOC00TO TTPOCROAAC Twy KEPATIwy TTou CUAAEXBNnKkav atrd Ta K. Nepd Mayvnoiag
¢pBaoe 10 2008 10 100% KaI N TTPOCGROAA oTa aypioképaca arrd 1o MePTOUAI Kal TO
Kaudpr kupavBnke yevikG o€ uywnAa emimeda (<70%). Agifel va onueawdei 6
KATaypa@nkay TTEPITITWGEIC OTTOU AvaTTTUCGOVTAY TTAPATTAviw atTd Mia TTPOVUHPN
ava kapmd (Ewg 2-3) yia Tou¢ TANBuGpou¢ amd 10 Kapdpr kar 1a K. Nepd
Mayvnoiag, av kai givalr yvwoTtd 611 Ta BnAukd atmmoBETouv PETA TNV WOTOKIA HIA
IOXUPH @epoudvn atroTPOTIAC WOTOKIAg GTNV £MIPAVEIa TOU Kaptrou (Katsoyannos,
1975). AvTtioToixn TTaparipnon e dUO N KAl TTAPATTAVW TTPOVUHPES GE KABE KapTrd
éxer NON avagepBei o€ kePAoIa kKal CuvdeBEl pE TA EKAGTOTE UYWNAA TTOCOOTA
TPooBoAA¢ (Fimiani, 1983). Ztnv mepioxn NG @ccoahovikng (Mikpa), ektdg amd Ta
KEPACIA, KAl Ta BUCCIVA TOTTOBETOUVTAI PETAEU TWV JIABECIMWY KAPTTWV-EEVIOTWY TOU
eviépou, emBeBaiwvovTag TTPONyouusvn OXETIKA epyacia Ttwyv Karodyiavvog Kai
ouvepydrteg (1991). Baocel Twv ATTOTEAECUATWY HaAg, KI GAAa €idn Prunus spp. Kai
mlavéTara Ta Aypia KOPOUNAQ TTPETTEI v GUYKATAAEYOVTAl LETAEU TWV EEVIOTWY TNG
payoAéTidag Tng kepaoidg. O1 deutepelovTeg autoi evioTEG Dpouv TBAVOTATA WG
‘EVAANAKTIKOI” EEVIOTEG O€ TTEPIOXEC | Kal TTEPIOdOUC OTTOU eV UTTApXOoUV DIaBECIUa
YIO WOTOKIa KEPATIA 1] AANOI TTEPICCOTEPO £MBUPNTOI KAPTTOi. ETTITA(OV, ekTdC aTrd
N Adgvn Koldvng, evAAIkKa Tou R. cerasi Tipoékuyay TTpoOs@aTa Kal atrd VUEPEG TTOU

mpoépxovrav  amd aypia  kopdpnAa TG  TrEpioxng  PiAimTaiol  MpeRevwov
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(MatradoéTTouAog N., TTPOCWTTIKEA ETTIKOIVWYIQ). QOTO0O0, T TTOCOOTA TTPOCROAAS TwY
aypiwy KopduNAwy Kupaivovtal, BACEI TWV TTIPWTWY EKTIMACEWY, C€ TTOAU XAMNAG
emimeda kai oTig duo TePIoXES. Paiveral Aoirdv OTI Ta KEPAOIA, TA AYPIOKEPATA, TA
Buooiva, ol kapToi Tou P. mahaleb aA\G kal o1 KapTroi ammd AAAa €idn Prunus, 6TTwg
gival Ta aypia KOpOPNAQ, atroTeEAOUV EEVIOTEC TNG PAYOAETIOAC TNE KEPATIAC OTN XWPA
Mag.

H 1TapaAAakTIKOTNTA OTA TTOGOOTA TIPOCROAAC METAEU TWV TIEPIOXWY KAl ETWV
OciypaTtoAnuiag utmopel va ammodobei otn JIAQOPETIKA  QAIVOAOYIO TwV QUTWV-
EeVIOTWY KAl OTIC ETTIKPATOUGEG KAIUATIKEG GuUVBNKeS (Beppokpacia, BpoxoTTwon)
Katd 1n OIdpkeIa TG TTEPIODdOU WOTOKIag TNEG payoAénidag tng kepacidg (Boller &
Prokopy, 1976). Aaupdavovtag uttoyn OT1 N TEPIODOG OTTOU OI KAPTTOI TWY TTPWIHWY
TTOIKINIWY  TNG KEPAGIAS €ival DIABECIKOI yIa wOTOKIa TTponyeitTal cuvBwg NG
avtioToixng mePIddou TITACNS TWY AVATTAPAYWYIKA WEIMWY evnAiKwy, XapnAoTEpa
emmeda  TTPOCROAAC AVAPEVOVTAI GTIC TTPWIMEG TTOIKINIEC CUYKPITIKA HE TIC OWIMES
TTOIKIAIEG TNG KEpao1ag (Katodyiavvog et al., 1991; Stamenkovic et al., 1996, Daniel &
Grunder, 2012). Qot1d00, OTNV TTAPOUCA PEAETN KATAYPAPNKAY CUCTNUATIKA uynAd
TTOCOOTA TTPOCROANS OTIC TTPWIMEG TTOIKIAIEC kKEpaoiag amd Ta K. Nepd Mayvnaoiag,
Kapditoa kai Ayid AQpicag. AvtiBeta, OXETIKA XAPNAG ATAV TA TTOGOCTA TTPOCROAAG
TTOU KATAaypAa@NKav GTa KEPACIA Twv OWIHWY TTOIKIAIWY TNS KAAMITTEUKNS AGpIcag Kal
Tou lMepTouAiou TpikGAwy. H uwnAr CuykEVTPwWON CakXApwy oTa KEPACIA EUVOED TNV
QVATITUEN TWV TTPOVUHPWY TNG payoAémidag tng kepacidg (Boller, 1966), ommdTe n
YEWYPAPIKA TTAPAAAGKTIKOTNTA GTA TTOGOCTA TTPOCROAAG Ba utTopoucs va arrodobei
Kal oTnv mBeavr JIaPOPETIKY) BPETITIKI) CUGTACN TWY KAPTTWY TWY TOTTIKWY TTOIKIAIWY
TWY QUTWV-EeVIOTWY. QOTO00, dev UTTAPXOUV OIBECIHES HMEAETEG OXETIKEC ME TN
BPETITIKA CUGTACN TWV KEPACIWY TWV £EETACOMEVWY TOUAAXIOTOV TOTTIKWY TTOIKIAILY
NS EANGDaG. Emiong, o1 £TACIEC DIOKUUAVOEIS TWY TTOCOCTWY TIPOCROAAS OTa
KepAoia Tou CUAAEXBNnkav atrd tn Pdaxn Mepiag kar nv Ayid Adpicag armrodidovTal
mlavéTtara otn JIaPOPETIKA avd £T0¢ nuepounvia dciyparoAnyiag. EiDIkOTEPQ,
moavr) KaBucTépnon OTn CUAAOYH Twv KEPAoIwv (O OXEon HeE Tnv TIEPIodO
QAIVOAOYIAg TWV KAPTTWY) CUUPBGAAEI TIBavOTATA OTNV EKTIMNON XAUNASTEPWY TWV
TTPAYHMATIKWY TTOCOCTWY TTPOCROANG, KABWE o1 TTPovUUPES TTPpOAaBaivouv va
wpigdoouy Kal va eykataheiyouv Tov kapmd méeToviag oto £dagog. Bdaoel Twyv
OTOIXEIWY TwV CUAAWEWY evnAikwy og TTayideg TuTTou Rebell® oTig Tepioxég Twv K.
Nepwv Mayvnoiag kar Tng Adapvng Koldavng tmou kKataypdwape Katd tnv mepiodo
2007-2010, TTpokUTITElI OTI TA KEPATIA TTOU GUAAEYOVTAI HETA TO HEYIGTO TNG TTEPIGOOU
TITAONS TOU EVIOUOU Of KABE TTEPIOXN Eival ekeiva TTou £xouv UWNAG TTOGOOTA

TPOGROANS (Aldypapua 1M & 211 Tou MApapTAPATOC). ZUVETTWE, TA XAUNAG TTOCO0TA
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TPOGROARG Twv Kepaoiwy atmmd TN Paxn kai Tnv Ayid katd 1a €tn 2007 ko 2009,
avtioToixa, civar moavév va oQeiAovTal OTN GXETIKA KABUGTEPNMEVN CUAAOYH Twv
KAPTTWY. ZUCTNUATIKOTEPES HAKPOXPOVIEC MEAETEC XPEIGZOVTaAl YIA va KABOPIGTOUV Ol
TTAPAYOVTEG TTOU ETTNPEAZOUV TNV £VTACH TNG TTPOGROARG € TTEPIOXEC TNG EAAGDAC.
ZXETIKA ME TNV TTapoucia tng Wolbachia otoug TTANBUCHOUG TNG PayOAETIDAC TNG
KEPACIAC, Ta ATTOTEALGHATA pag ava@épouv TNV MOAuvon kal Twv 10 EAANVIKWY
TTANBuouwy pe TO OTéEAexog wCerl, Kal €ival 0€ CUPQWVIA ME TIG TTPONYOUMEVES
peAETeS (Riegler & Stauffer, 2002; Kounatidis et al., 2008). Opwg, o1 Augustinos et al.
(2013) amrokdAuywav Tpéceara 611 o eAANVIKOI TTANBUCUOl TN payoAéTidag NG
KEPAOIAG gival £TTi TO TTAEioTOV DITTAG poAuouévol e Ta oTeAéxn wCerl kar wCer4, av
KOl O€ MIKPOTEPO TTOCOOTO UTTAPYXOUV cuvOUAO oI Tou oTeAExoug wCerl pe 1o wCer5
N 1o otmdvia pe 10 oTéAexog wCer2. AauBdavovtag uttdyn OTI Ta OTEAEXN TwV
evOoKUTTaPIKWY Baktnpiwv Wolbachia xapaktnpifovial ammd CNUAVTIKI YEVOTUTTIKN
mapahAakTikéTNTa (Ishmael et al, 2009), cival avaykaio va €EmaveAeyXTouv
TEPIOTOTEPOI EAANVIKOI TTANBUC IO TNG payoAETIDAC TNG KEPACIAS XPNCIHMOTTOIWVTAG
MO £EEAIYHEVES HEBODOUC TAUTOTTOINGNC YIa TO CUVOAO Twy oTeAexwy Wolbachia og
KGBe egeTalouevo arouo. MNa Tapadeiypa, @aivoueva avacuvOuacuou HETALU Twv
oteAexwy TwWv Baktnpiwv Wolbachia ptmopolv va avixveuBouv pE TNV avaAuon
eicaywync aAAnAoudpeou (AlA) (Arthofer et al., 2011).

zuvoyifovtag, n payoAémida TnG KePaoIAg PpéBnke oc OAeg TIC eEeTalbpeveg
NTTEIPWTIKES KAl VNOIWTIKEG TTEPIOXEC TNG EAAGDaG, TpocBAAAovTag KepAoiq,
Buooiva, ayplokEPACA, KAPTTOUS Tou P. mahaleb Kal 6 MIKPOTEPO TTOGOCTO KAPTTOUG
atd GAAa €idn Prunus spp. (Aypia KOpounAId). Av Kal UTTAPXEl TTApAAAaGKTIKOTNTA OTA
TTOCOOTA TTPOCROAAC TWV KEPACIWY HETACU Twy £EETAlOMEVWY TTEPIOXWYV ava £TOC, TA
amoTeEASGHATA pag emBeBaiwvouy 6T N CNMIG OTNV  EAANVIKA  TTApaywyr Twyv
KEPACIWY gival duvnNTIKA TTOAU HEYAAN, UTTOYPAUMICOVTAC TNV OIKOVOUIKI] ONUacia Tou
EVTOMOU VIO TN Xwpa uag. OAa ta atopa Twv EAANVIKwY TTANBUCUwY Tou evidpou
Bpédnkav va eival poAuopuéva he 1o oTéAexog wCerl Twv BakTtnpiwv Wolbachia, av
KAl QmmaITouvTal TTEPAITEPW MEAETEC yia Tnv Tautotroinon OAwv Twv TmBavwy
OTEAEXWY OTA ATOMA TOU KABe TTANBUCUOoU. ATTé TNV TTApoUuca LEAETN TTPOKUTITEI N
avaykn vyia TTEPAITEPW MEAETN TNG PIO-OIKOAOYIAG KAl TNG CUMTTEPIPOPAC TwWv
EAMNVIKWY TTANBUCHWY TNG PAYOAETIOAC TNG KEPAOIAG TTPOKEIMEVOU VA Eival EQIKTA N
AN éykupwyv ammoQAcEwy yIa TNV ATTOTEAECUATIKA Kal TTEPIBAAAOVTIKG cuupaTh

dlaxeipion Twy TOTTIKWY TTANBUC WY TOU EVTOHOU.
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4. TEQI'PA®IKH NMAPAAAAKTIKOTHTA ZTHN NEPATQZH THZ AIAMAYZHZ KAI
‘BET-HEDGING’ ZTPATHIMKEZ Q* MEZO ANTAMNOKPIZHZ TQON
NMAHOYZMQN THZ PAIOAETIAAZ THZ KEPAZIAZ ZTIZ OIKOAOIIKEZ
AIAOOPEZ TQN ENAIAITHMATQN KAI ZTHN KAIMATIKH AAAATH

MepiAnyn

H trpocappoyry 1o TTEPIBAANOY TWV LOVOKUKAIKWY QUTOPAYWY EVTOHWY TWV
EUKPATWY TTEPIOXWYV BaGIZETal KUPIWS OTNV UTTOXPEWTIKNA didmaucn BAcel TnNG oTToiag
Olac@aAileTal n emBiwon Katd TN JIGPKEIA TOU XEIMWVA KAl O TTANPNS CUYXPOVICHOC
TWY QVOTTAPAYWYIKWY HOPPWY TWV EVTOUWY HE TN QAIVOAOYIO TWV QUTWV-EEVICTWY.
210 TTapOV Ke@dAalo, HMEAETABNKAY OI YEVETIKEC KAl TTEPIBAANOVTIKEC £mIOPACEIS OTNV
TEPATWON TNEG DIATTAUCNG YEWYPAPIKG ATTOLOVWHEVWY TTANBUCUWY TNG payoAéTidag
TNG KEPAOIAE TToU OdIaPEPOUY  WE TIPOG TA  OIKOAOYIKA  XAPOKTNPIOTIKA  TWV
evoIaITNUAaTWy Toug. NUH@EeC atrd dUO €AANVIKOUC Kal £va yYEPHAVIKO TTANBUCd TToU
xapakrtneiovtal amd dIAPOPETIKG eTITTEdA yOVIOIOKAS PONG TTAPEMEIVAY OF TTEVTE
OloQOopeTIKEG (OTABEPEG) XapnAég Bepuokpacieg (0 - 12°C) yia TroikiAa Xpovikd
SlaoTApaTa (1-9 PAVES) Kal OTN CUVEXEIQ EKTEBNKAV O UWNAEC BEPUOKPAGIES LEXPI
va OAOKANPwOE N ££000¢ Twv evnAikwy. Ta ammoTeAéopatd yag £deigav 611 n £vraon
NG diamrauong OIEPepe METAEU Twv Tpiwy TTANBUCUWY, uttooTnpioviag OTl n
TTPOGAPHOYH OTA DIAPOPETIKA EVOIAITAMATA ATTOPPEEI KUPIWG atrd T JIAPOPETIKA
QAIvVOAOYIa  TwY  TOTIKWY TOIKIAIWY  Twv  QUTWV-EevioTwy.  METpIa  uwnAég
Bepuokpacieg kard Tn didpkela Tou xelpwva (8°C) euvoolv Tnv TEPATWON TNG
OIGTTaAUONCS Kal GTOUC TPEIC TTANBUCHOUS. ETITTALOV, N aveTtapknc EkBeon GE XAMNAEC
Bepuokpacicg (CuvToun JIAPKEIa EKBEONG 1 OXETIKA UWNAEC BEPUOKPAGIES) EUVOET TNV
ékppaon NG Traparterapévng didmauong. H tapatetapévn £KBeon o€ XAPNAEC
BepuoKkpacics (yia dIACTNHA HEYAAUTEPO atTd QUTO TTOU ATTAITEITAI VI TNV TTEPATWON
NS DIATTAUCNCG) TTPOKAAEI ‘ETTIOTPOYPIY TWV VUHQWY GE £TTOXIKN adpdaveia. H uttooAn
oe évav emmAéov (TTpoaIpeTikG auTtr) TN QOPA) KUKAO diaxegipaong oto oTddio Tng
vopeng divel Tn duvartdétnTa OTA AVTICTOIXA ATOMA va evnAIKIwBoUV Katd Tn didpkela
TOU £TTOHEVOU ‘ETTOXIKOU TTAPABUPOU’ TTOU GUMTTITITEI JE TN QAIVOAOYIQ TWV KAPTTWV-
gevioTwy. H mTapamdvw oTpaTtnyikn yia Ta JOVOKUKAIKG EVTOHA TTEQIYPAQETAI TTPWTN
popd. Zuvemwg, n didpkeia TG didmmauong  OIaQopPETIKWY  TTANBUCHWY TG
payoAéTidag TN KEPACIAC kabopiletal atrd: a) T duvaTéTNTA TOTTIKAS TTPOCAPHOYNAC
OTA KAIMATIKA KAl YEWYPAPIKA XAPAKTNPIOTIKA Twy evdiairnudarwy Toug (diatrauon

evog €toug) kai B) Tn duvardétnta ekOAAWONS OIGPOPETIKWY  QAIVOTUTTWY  WC
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ATTOTEAEGHA TWV ETACIWY KAIMATIKWY HETABOAWY, EMTPETTOVIAC TNV ETTIMAKUVON TOU
BIOAOYIKOU TOUC KUKAOU. EIDIKOTEPQ, OI VUMUQEC EITE £ICEPXOVTAI OE TTAPATETAMEVN
OIGTauon €iTe ‘emOTPEQOUV Of ETTOXIKN adpdvela eEAITIAC TNG QVETTAPKOUS N
TaparteTapévng €kBeong o€ XAPNAéC Bepuokpacieg, avriotoixa. H  duvarotnra
EKQpaong PIOAOYIKWY KUKAWY HEYOAUTEPWY TOU £TOUC QTTOTEAEl HEPOC Twyv ‘bet-
hedging’ oTpartnyikwy TTou £kdnAwvovTtal Katd 10 oTadIo TNG DIATTAUCNS TWV VULIPWY

oToug JIAPopoug TTANBUCHIOUG TS PayOAETIDAC TNE KEPATIAC.

4.1. Elcaywyn

& eukpaTa TEPIBAAAOVTA TTOU XapakTnpidovral ammd evaAAQyEC ETTOXWY, N
emmoxik adpaveia (diatrauon 1 quiescence) amoTeAei éva amd Ta onPavTikOTEPQ
BIOAOYIKG XAPAKTNPICTIKA TWY QUTOPAYWY EVTOHWY HECW TOU OTTOIOU ETTITUYXAVETAI O
OUYXPOVICUOC TOUG MHE TN QAIVOAOYIG Twv amapaitnTwy yia Tnv €mpBiwon Kai
avamapaywyn otadiwy Twv QUTWV-EEVIOTWY, OTTWG gival T0 OTAdIO EKTTTUENG vEOUu
QUAAWMATOC Kal TO OTAdIO0 wpipgavong Twy kapmwy (Tauber, Tauber & Masaki,
1986). Ta Ta €dn Twv EUKPATWY TTEPIOXWY TOU BOPEIOU NUIGPAIPIOU, N TTEPATWON
NS dIGTTauong (yia TNy TASIOPNQIa TWv ATOPWY £vOg TTANBUCHOU) TTPAYHATOTTOIEITAI
10 AekéuBpio 1 kal vwpitepa (Santiago-Alvarez, Quesada-Moraga & Hernandez-
Crespo, 2003; Kostal, 2006; Papanastasiou et al., 2011). AkoAoubBei n Tepiodog NG
HETAdIATTAUTIKAG ETTOXIKNAC adpdveiag, 61Tou dlac@aAileTal n emfiwon Twy atdpwy
TToU TTEPATWOoav TN JIATTAUCT KAl TAUTOXPOVA ETITPETTETAI KAl OTA UTTOAOITTA ATOMA
TOU TTANBUCHOU va TTEPATWOOUV TN DIGTTAUCH TOUG TIPIV TNV Avodo TNE BEPUOKPacTiag
TNV £pxéuevn avoign (Tauber et al, 1986; Hodek, 1996; Kostal, 2006; Belozerov,
2009). Evroutoig, pepikG dtopa gival mBavéd va mrapaucivouv og didtraucn yia éva
emmAéov £10¢ (] kKau TTEPICCOTEPQ) (TrapaTteTapévn JIATTAUCH), AVTATTOKPIVOUEVA OF
OUYKEKPIMEVA TTEPIBAAAOVTIKG £peBicaTa, OTTWGE Eival N BEPPOKPACIA, N uypacia Kai
Ta diaBéciua evepyeiaka ammoBéuara (Neilson, 1962; Dean & Hartley, 1977; Higaki &
Ando, 2000; Menu & Desouhant, 2002; Higaki, 2005). H trapaterapévn didmmaucn
EXEl oUXVA apVvNTIKEG ETTITITWGEIC OTA ONUOYPAPIKA XAPAKTNPIOTIKA Twv £VNAIKWY
(Lyons, 1970; Kepdhaio 7), rapd Tig e§aipéocig (Soula & Menu, 2005; Wei et al,,
2010). H mepiodog diaxeipaong gival KaBOPIGTIKA yIa TNV TTPOCAPHOYN TwY EVTOHWY
oTa eKACTOTE TTEPIBAAAOVTA. H TOTTIKA TTPOCAPUOYH KAl N QAIVOTUTTIKA TTAACTIKOTNTA
ATrOTEAOUV TOUC KUPIOUC HUNXQVICHOUG TTOU £XOUV QVATITUEEI TA EVTOMQ TTPOKEIIEVOU
va avTeTTEEEABOUY OTIC TOTTIKEC KAl XPOVIKEC METAROAEC TWv TTEPIBAAAOVTIKWYV

ouvbnkwyv (Hereford, 2009; Scheiner & Holt, 2012). MNa mapddeiypa, n évraon TG
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diarauong gival GuvABwWS UEYAAUTEPN OE EVTONA TTOU ATTAVTWVTAI O€ HEYOAAUTEPQ
vewypa@ika AATN (Rank & Rank, 1989; Hodkinson, 2005; Demont & Blanckenhorn,
2008, aAAG emriong BAEme Zhao, Zhu & Liu, 2010) evio o xpdvoc i n kavdtnta
€10000u o¢ DIGmmauon kKaBopileTar ouxva Kupiwg ammd TN QuwToTTEPIGdO Kal TN
Bepuokpacia (Wang et al., 2009; Fischer & Karl, 2010). Zuvemmwg, 10 QuUTOPAya
évtopa tC eukpatng Jwvng xapaktnpifovrar ammd uwnAfi TTapalAakTIKOTNTA OTNV
évtaon ¢ diIdTTauong T600 PETALU Twv TTANBUGHWY 0G0 Kal o€ emTTED0 TTANBUCHIOU
AOYW TWV PETARBOAWY TWV TTEPIBAANOVTIKWY CUVONKWY OTA EKACTOTE vOIQITAMATA.

H augnon tng Beppokpaciag tou TAavATn civanl adiap@ioBATnTn. OmTwg
uTTOOTNPICEl N EMITPOTIN yia TNV KAIYATIK aAAayr) United Nations Intergovernmental
Panel on Climate Change (IPCC) ta 11 £t tng mep1dédou 1995-2006 rtav peTagU
Twy 12 mo Beppwy €Twyv TToU Kataypdaenkay toté amd 10 1850. Qo1600, n
TTAyKOO I augnon TNS BepUoKpaciag dev KATAVEUETAI ICOHEPWE OUTE OE TOTTIKO OUTE
Kal o€ €moxIkO emmimedo. Taxutepn augnon Trapatnpeital otn Beppokpacia Tou
POIVOTTWPOU KAl TOU XEIJWVa o€ oxEon ME TG AvoiENg Kal TOU KAAOKQIPIOU
(Christensen et al., 2007). 'Ewg 1O TEAOUG TOU QIWVA, N BEPHOKPACIa KATA TN
xelpepivn Tepiodo poBAETTETAI va augnBei atrd 2.6°C £wg 8.2°C o1n Bopeia Eupwtrn
kKal atrd 1.7°C €wg 4.6°C otn Aekdvn tng Meooyeiou (Christensen et al., 2007). Oi
NTTEIPWTIKES TTEPIOXEG TNG AekAvng TNG Meooyeiou, kal €1I0IKOTEPA TTEPIOXEC TNG
EANGDBaG, @aiveral va gival TEPICGOTEPO EUAMITEC OTNV AUENCN TNS BEPUOKPAGIag o€
oxéon Me TIg avTioToIxeg TTapabaAldooieg (Giorgi & Lionello, 2008; Giannakopoulos et
al,. 2009; Tolika, Zanis & Anagnostopoulou, 2012). O1 pyetaBoAég otn Beppokpacia
Tou @BivoTtwpou TrpoBAETeTal 611 Ba KupavBouv atmd 2.0 £wg 5.3°C pe OXETIKA
OMOIOUOPPN KATAVOMF METAgU Twv TTEpIoXwY TNG EupwTting (Christensen et al., 2007).
NAapBavovrag uttéyn 611 01 TIMEC TwY PIOAOYIKWY TTAPAUETPWY TWY EVTOUWY Eival
OAANAEVOETEC UE TA OIKOAOYIKG XAPAKTNPICTIKA Twv evOIAITNUATWY TOUG, O aAhayég
OTIGC KAIJATIKEG CUVBAKES avapéveral va odnyAoouv otny EKPpacn OIaPOPETIKWY
QaivoTuTTwy o€ éva TANBucpd (Jenouvrier & Visser, 2011). Kard ouvémeia, n
ouvartdTNTA TOTTIKAC TTPOCAPHOYNC TOU KABE TTANBUGHIOU Kal N EKPPAcT QAIVOTUTTIKAG
TTAQOTIKOTNTAS KaBopiouv Tnv cuaicBnoia Tou otnv KAIMATik aAhayr. BéBaia, n
TTAPOUGIa YEVETIKAG TTAPAAAAKTIKOTNTAG O XAPAKTNPICTIKA TTOU OXETICOVTAI HE TN
QAIVOAOYIa Twv EVTOPWY ATTOTEAEI TTPOUTTIOBE0N yIa TNV ETTITUXN TTPOCAPHOYN TWV
TTANBUC YWY OTIG ETTIKPATOUOES KAIMOTIKEG METABOAEG (Hoffmann & Sgro, 2011).
NAapBavovrag uttéyn TiI¢ TTPORAEWEIS yia dvodo TnG Bepuokpaciag katd tn dIGpKEIa
TOU XEIMWvA, TA JIAXEINAJOVTA HOVOKUKAIKG €0 eVTOMWY Twy EUKPATWY TTEPIOX WV
givar avaykaouéva va dIapopoTToOIoOoUY TNV UTTAPXOUCa OTPATNYIKN dlaxsiuaong

(Bale & Hayward, 2010). Mpayuart, n didpkeia tng didmmrauong éxel Ppebei 6T yia
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opIcHéva €idn eviOuwy yivetar pIkpoTepn (Maeta, 1978) kai yia GAAQ PEYAAUTEPN
(Vanhanen et al., 2007; Bosch & Kemp, 2004; Gray, Ravlin & Briane, 2001) Abdyw
Twv Bepudtepwy cuvBnkwy Katd 1o Xelpwva. Qotéoo, n dIdpkeEIa TNG TTEPIODOU
dlaxeipaong Tapapével ApETARANTN yIa OPICHEVA EvTOUA TwY OTToIWY N didtraucn dev
emmnpedletal amd TNV Beppokpacia (Bosch & Blas, 1994; Fielding et al., 1999).
®aiveral Aorrov 611 T JOVOKUKAIKA EVTOUA TWYV EUKPATWY TTEPIOXWV AVTATTOKPIVOVTAI
HE OIaQOPETIKO TPOTTO OTNV augnon Tng Bepuokpaciag kard Tn dlaxeiyaon, HE
ATTOTEAEGHA va gival DUCKOAO va TTPORAEPBEi n emidpacn TS KAIMATIKAS aAAayAS TN
O1GpkeIa Tou BIoAoyikou Toug KUkAou (Robinet & Roques, 2010).

H payoAénida TnG KEPAGIAC QAIVETAI vO OUYKEVTPWYVEL OAa  exkeiva Ta
XAPAKTNPICTIKA TTOU TNV KABICTOUV TTEPICOOTEPO EKTEBLIMEVN OTNY TTAYKOC IO augnon
NG Bepuokpaciag. MpwTtov, Ta Evioda MHE MIKPO KUKAO EevioTwyv Bewpouvtal
TEPICCOTEPO EKTEBEIMEVA OTNV KAILATIKA GAAQYR Kal N payoAéTIOA TNG KEPACIAEG gival
éva OAIyo@Aayo €ido¢ eviduou TTou TTPOCRAANEI KAPTTOUC LE TTEPIOPICHEVN ETTOXIKA
diaBesoipotnTa (McKinney, 1997; Colles, Liow & Prinzing, 2009). Emmpdobeta, n
avbogopia Kal n Kapmédeon TNG KEPAGCIAG cgival 10IAITEPA  £UQIOBNTEG OTIC
BEPUOKPAGIES TTOU ETTIKPATOUV KATA T OIAPKEIA TOU XEIMWVA KAl OTIC apxéC NG
avoigng. MNa TIC TTEPICCOTEPES KEPACOTTAPAYWYIKEG TTEPIOXEC TTOU PBpicKovTal yupw
ammd ™ Aekdvn TnNg Mecoyeiou TTpoBAETTETAI OTI Ba XACOUV TIC TTEPIGCOTEPES ATTO TIG
‘AVAYKAIEC WPES XAMNAWY BEPHOKPACIWY YIQ TNV TTEPATWON TOU ARBapyou Kal TNV
OMOAN TTAPAYWYH KAPTTWY, EVW Ol QVTIOTOIXEC TTEPIOXEC OTNn Boépeia EupwTtn, Kai
iI01aitepa otn Feppavia, dev gaivetal va ernpedlovral 1I0IaiTepa (01 AIyOTEPES WPES
XAMNAWY BEPUOKPACIWV AVAUEVETAI va avatTAnpwBouy atrd T HIKpOTEPN CUXVOTNTA
mrayeTwv) (Luedeling et al., 2011; Chung et al., 2011). O1 TTpWIYES TTOIKIAIEG KEPATIAG
TTPORAETTETAI VA ETTNPEACTOUV TTEPIGCOTEPO ATTO TNV AUENGCN TNEG BEPUOKPATIag OE
oxéon ue IS dwiueg TroikiAieg (Miller-Rushing et al., 2007). Katd cuvétreia, arvopeva
TTOU ATTOPPEOUY ATTO TOV AKAVOVIOTO TEPUATIOHO Tou AnBapyou, 6TTwg gival n dkaipn
avBo@opia Kal oI avwpaAieg katd TNy EKTTTUgn Twv 0PBaAuwWy, Ba TTapoucidlovTal
ouxvoTEPA OTIC KEPAOIEG Adyw KAIpaTikAg aAdaynig (Oukabli & Mahhou, 2007;
Luedeling, Zhang & Girvetz, 2009). Acutepov, N payoAETIda TNG KePAOIAg gival Eva
MOVOKUKAIKO €idog evTopou trou Trepvacl epioodtepo amd 1a % tng CWAG TOU WG
VUMQN €vTdg Tou £0GPoug, DeDouEVOU OTI aTTaITEITAI JIa HaKPG TTEPIoDOG £kBeong o€
XAMNAEC BEpUOKPAGIES yia va PTTOpETOUY va £EEABOUY Ta eVAAIKA TNV ETTOPEVN AVOIEN
N Ta emoOueva &€t yIa TIGC VUUQEC ME TTApATETAMEVN €TTOXIKA adpdveia (Boller &
Prokopy, 1976; Vallo, Remund & Boller, 1976). Zuvettwg, o VUUQPES TNG PAYOAETIOAC
TNS KEPACIAC QAivETAl va £ival IDIAITEPA EKTEBEIPEVEG OTNV AUENGCN TwY BEPHOKPATIWY

TTOU EMIKPATOUV KaTtd TN Oi1dpkeia Ttou Xelpwva (Bale ef al, 2002). Tpitov, ol
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OIaTTAUOUCEC VUUQEG gival TTEPICCOTEPO IBAvO va £EAVTANCOUV TA EVEPYEIAKA TOUG
ammoBéuara Kard TN dIApPKEIa BEPUWY XEIHwvwy, KaBwg dev éxouv Tn duvardétnta va
TPAYOUV GT0 OTAdIO TNE VUUYNG. MapdTi n €EAVTANGCH TWVY EVEPYEIAKWY ATTOBEUATWY
UTTO TNV QUENCN TNG BEPUOKPAGIag KAt T DIAPKEIQ TOU XEIMWYa Oev gival £Eva YeviKd
@aivéuevo (Mercader & Scriber, 2008), utmdpyxouv ava@opég yia augnuévn
BvnoiudéTNTa 08 OAOKUKAIKA €idn evtopwy (Williams, Shorthouse & Lee, 2003; Bosch
& Kemp, 2004; Kostal et al., 2011, Sorvari, Haatanen & Verterlund, 2011). TérapTov,
Ta eVAAIKQ TNG PAYOAETIOAC TNG KEPAGIAG £XOUV TTEPIOPICHEVN TITNTIKA IKAVOTNTA £V
TTANBUGHOI TOU €vIOHOU aTmavTwyvTal OIACTIAPTOlI OTIC TTEPIOXEC ME QUTA-EEVIOTEC
(Fletcher, 1989; Kneifl, Paprstei & Khourkova, 1997). Acdopévou OTI N HETAVACTEUON
KAl N OTTOIKION TTEPIOXWY ME EUVOIKEC CUVBNAKES QvATITUENG KAl avaTTapaywyng
ammoTeALl ouvnBn oTpatnyikh emBiwong Twy eviOuwy PE UIKPO apiBud EevioTwy, N
TTEPIOPICUEVN IKAVOTATA DIACTTOPAC TwV EVNAIKWY TNG PAYOAETIOOC TNC KEPAOIAG
ETTNPEAlel apvnTIKA TNV QATTOIKION VEWV TTEPIOXWY KAl TNV  QVTIMETWITION TWwV
EMTITWOEWY TNG KAIMATIKAG aAAayA¢ (Poisot et al., 2011). Zuvettwg, N payoAETIOA TNG
KEPACIAC aTTOTEAE £va €EAIPETIKG OPYAVIOUO-HOVTEAD VIO TN HEAETN TWV ETTITITWOEWY
NS aAUENONC TNG OEPUOKPATIAG TOU XEIMWVA OTA MOVOKUKAIKG €i0n eviduwy Twyv
EUKPATWY TTEPIOXWV.

MapdTt uttdpxouv JIABECIHES APKETEC MEAETEC OXETIKA pE TN didtTauon Twv
VUMWY NS payoAéTidag Tng kepaoidg (Boller & Bush, 1974; Vallo et al., 1976; Baker
& Miller, 1978; Papanastasiou ef al., 2011), o Tpé1T0¢ HE TOV OTTOI0 N GAANAETTIOPAOCH
TWVY YEVETIKWY KAl TTEPIBAANOVTIKWYV TTAPAYOVTWY ETMPEEAZoUV TNV TEPATWON TNG
diarauong A/kal TNV EKPPacn TNG TTapateTapévng diarrauong dev €xel HEAETNOEI o€
BaBog. Zto mapdv Kepdhaio egetdletal katd mmOCO0 YEWYPAPIKA OTTOHOVWHEVOI
TTANBUGHOI TNS PayOAETIDAC TNG KEPATIAG TTOU ATTAVTWVTAI CE DIAPOPETIKG OIKOAOYIKA
eVOIQITAMATA  QVTATTOKPIVOVTAl HE TOV 010 TPOTIO O€ £va  €UPOC  XAUNAWY
BEPUOKPACIWY TTPOKEIMEVOU va TTEpaTwoouy T Oidmaucr Ttoug. EIDIKOTEPQ, Ol
VUMQEG Twv £EeTalOUEVWY TTANBUCHWY EKTEBNKAY YIA TTOIKIAG XPOVIKG DIACTHHATA OE
OXETIKA UPNAEC Beppokpacieg ‘xelpwva'. H apxikn pag utmdBeon civar 61 n évraon
NS dIdmauong Twyv VUPQWY JIagEéPEl PMETAEU Twv TTANBUCUWY TOU EVTOUOU TTOU
ATTAVTWVTAl € eVOIQITAMATA TTOU DIAQEPOUV WE TTPOC T KAIMATIKG Toug dedouéva. Z¢
HIa  TTpooTrddeia  va  OlaxwpPICTOUV Ol YEVETIKOI Qammd  TOUuG  TTEPIBAAAOVTIKOUG
TTAPAYOVTEC TTOU MTTOPOUV va TTPOKAAEGOUV dlagopoTtroincn TG £viacng Tng
diarauong, €mAEXTNKAY TTANOUCHOI TToU CuvdéovTal HETAEU TOUG HE BIaQOPETIKA
emimeda yovidiakng pong (Augustinos et al, 2013). EidikdéTepa, vuugpeg ammd duo
EANVIKOUC TTANBUCHOUG Kal Eva YEPHAVIKO TTANBUCHS ekTEBNKAV O€ TTEVTE OTABEPEC

XapnAéc Bepuokpacies (0, 5, 8, 10 kai 12°C) yia TTOIKIAQ XPOVIKA SIACTANATA KAl
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ETTEITA HETAQPEPONKAY O UWNAEC BepUOKPAGIEC HEXPI va OAOKANPwWOE N £€£000¢ Twv
evnAikwyv. Mpokeluévou va TTpoadIopIoTE £Av O XAMNAES BEPUOKPATIES KAl N OXETIKN
O1Gpkeia €kBeong ouvdéovial e TNV EKQpacn TNG TTapartetauévng didmmauong,
kataypaenkav (UETG 10 TTEPAC TNE £€600U TWV EVNAIKWY) 01 VUUPEC TTOU TTAPEUEIVAY
oe (Qwvtavéc (overlaying pupae). EEetdotnke n umdBeon OT O QUENUEVEG
BEPUOKPAGIES KATA TN XEIMEPIVI TTEPIODO AdUVATOUY VA IKAVOTTOINCOUY TIG AVAYKES OF
Wuxocg via TNV €MITUXA TTEPATwon NS didrrauong. EITTAEov, n oUvToun €kBeon o€
XAMNAEC BEPHOKPACIEC KABWE KAl N TTAPATETAMEVN EKBEGN OE XAUNAEG BEPHOKPATIES

EXOUV W¢ atToTEAEC A TNV QUENMEVN BvNGIMOTNTA TWYV VULUPWV.

4.2. YAIKG kol M£6odol

4.2.1. TIAnBuopoi TNG PayOAETIONG TNG KEPUTIAG

Xpnoigomronénkav duo EAAnvikoi kai évag [eppavikog TTANBUGHOS TG
PayoAETIOAC TNC KEPATIAS TToU TTpoépxovtav atrd Tn Adagpvn Koldavng kai Ta KaAd
Nepd Mayvnoiac kar tnv mepioxy tou Baden — Wirttemberg (Dossenheim,
Karlsruhe) (Eikbéva 13). O1 raparmdvw TTANBUCHOI atravTwvTal € eVOIITANATA ME
OIAQOPETIKA YEWYPAPIKA KAl KAIMATIKG XAPAKTNPICTIKG (BEPUOKPACIA, BPOXOTTTWOCEIS)
(Mivakag 5). O mAnBuouég ammd ta K. Nepd Bewpeital Tpwipgog evw o1 dAAol duo
owipol.  Tpokeigévou va DlaxwpICTOUV Ol YEVETIKEG atrd TIC TTEPIBAAAOVTIKES
emdpdacelg otnv £vracn Tng JIATTAUCNC yia TOUC TPEIC TTANBucououg, Ba TTpétrel va
OUVEKTIMNBEI n yeveTik Odoun Twy e€eTaldpeviwy TTANBUCHWY. XPNGIUOTTOIWVTAG
oulétepoug popiakoug Ocikteg, atrodeixtnke mpdéopara 6T o dUO  £AANVIKOI
TTANBUG oI (Adevn kal K. Nepd) avrikouv otny idia opada kal cuvdéovTal PETAEU TOUG
HE yovIBIOKK por], EVW N YEVETIKA amdoTacn HETAEU TOU yepHavikou (Dossenheim) kai
Twv OUO AANVIKWY TTANBUCHWY gival JEYAAUTEPN O OXECN ME QUTH METAEU Twv dUO

eAMNvikwy TTANBuouwy (Augustinos et al., 2011; 2013).
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Eikéva 13. XApTnNg NG YEWYPAPIKAG KATAVOUAS TwV TTANBUCHWY TNG payoAéTidag
TNG KEPACIAG TTOU XPNOIKOTTOINBNKav oTo TTapdv KepdaAaio.
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Mivakag 5. KAaTikG dedopéva yia TIG TPEIC TTEPIOXEC TTPOEAEUONG TwY EEETACOMEVWIV

TTANBUG WY TNG PAYyOAETIOAC TNG KEPATIAG.

O¢epuokpaaia (uécog 6pog, °C)’

Méon Bpoxotrwon (XIA.)

Mrvag
Dossenheim Adgvn? K. Nepd® Dossenheim  Adevn K. Nepd
2.4 4.5 8.7 35 36 40
lav.
®epp. 4.1 4.0 9.9 64 21 29
. 7.8 7.0 12.9 77 56 23
Maprt.
12.7 11 15.9 45 42 17
ATTp.
. 15.9 15.8 21.3 100 45 31
Maiog
. 18.7 18.9 259 71 40 25
louv.
. 20.2 23.3 28.5 97 0 7
[OUA.
. 19.4 23.2 28.3 79 4 28
Auy.
14.6 17.5 226 49 44 35
ZETIT.
10.2 15.5 18.0 45 77 66
OkT.
i 6.9 13.0 14 .4 58 146 47
NoOEUBP.
1.6 3.3 10.3 85 62 100
Agk.

"Mepiodog avagpopdc: 2007-2010.

Ta  kANipaTIKG  Oedopéva yia TNV TIEPIOXA

NG AdQvng TTPOEPXOVTAl  aTTO

pETEWPOAOYIKO OTOBPO TOou agpodpopiou TG Kaotopidg (Apyog OpeoTikou)

(VwoueTpo: 669) oc atrdéoTacn Tepitrou 20 XM. atrd TN Adevn.

*Ta kAipaTIKG Bedopéva yia Tnv TepIox Twv KaAwv Nepwv Trpoépxovial ammd

HETEWPOAOYIKO GTaBUG Tou BoAou (uwoueTpo: 521) oe amdoTacn TepiTTou 18 X

ammd Ta K. Nepd.
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4.2.2. Me1papaTikhi dladikaoia

NUpQeg NG payoAéTidag TNG KePAoIAE CUAAEXBNkav atrd TTPooRePAnuUéva
Kepaocia TTou TTpoépxovtav amd pepovwuéva dévdpa (P. avium L.) otnv EAAGDa kai
atrd TOV OTTWPWVA KEPAOIAS Tou Julius Kihn IvoTitoutou oto Dossenheim (KegpdaAaio
2). O1 vOUQEG, apéowg PETA TO oxXNMaTioud Toug, Trapéueivay otoug 25 + 1°C yia duo
MAVEC KaI GTN GUVEXEIQ eKTEBNKAY O¢ TTEVTE OTABEPEG Bepuokpacieg (O, 5, 8, 10, 12
1°C) yia didoTnua TTou KupaivoeTav atmd 1 £wg 9 pAveg. Aciypa 100 vupgewy yia KABe
METOXEIPION METAPEPOTAV KABE pAva oToug 25 + 1°C kal kataypa@dTav Kabnpepiva n
TTopeia evnAikiwong. Otav oAokAnpwonke n £€£000¢ Twv evNAIKWY, KATaypapnkav ol
VEKPEC VUPQEC KaBWG KAl Ol vUugeg Ttou Trapépeivay  {wvTtavég. Zwvtaveég

BewpABnkav o1 vUupeg JE Bapog >3 mg.

4.2.3. ZTATIOTIKA avdAuon

Xpnoiuotroinénke n TTOAAATTAR AoyioTik TTaAivopounon (Multinomial logistic
regression) yia va ekTiUNBei n emidpacn TnG BepUOKpaciag, Tou TTANBUCHIOU Kal TNG
O1Gpkeiag €kBeong oe XaunAég Beppokpacieg (TTepiodog WUgng) oto TTOCO0TO TWV
VUMQWY TTou £dwaoav evAAIKa, TTéBaivav kal rapéueivay Jwvtavég. EEaipwvtag Tig
VEKPEC VUMQEG ammd Tnv avdAuon, n AoyioTikrp TTaAivopounon (Binary logistic
regression) XpPNOIMOTTOINBNKE yIa va eKTIMNBE n emidpacn TG BEPUOKPATiag, Tou
TTANBUGHOU Kal TNG TTEPIGdOU WUENG: a) OTO TTOGOOTO TWV VUMWY TTou divouv
evAAIKQ Kal B) OTO TTOGOOTO TWV VUHQPWY TTOU TTAPAMEVOUV OE JIATTaUCH/ETTOXIKN
adpaveia. OAeG 01 OTATIOTIKEG QVOAUCEIG TTPAYMATOTTOINBNKAV XPNOCIMOTTOIWVTAG TO
otamioTikd makéto SPSS 17.0 (SPSS Inc. Chicago, IL, U.S.A)).

4.3. ATroteAéopaTa

To 10000TO Twv VUPPWY TTou £dwoav eviAika, méBavav | TTapéucivav
CuwvTavEéG YETA aTTO KABE PETAXEIPION YIA TOUC TPEIC TTANBUCHOUC TNG payoAéndag Tng
kepaciag divetal oto Aldypaupa 1. Ze kGBe TANBuoud, éva ouvoAikd TTocooTd 30-
35% Twv vudQwy evnAIKILBNKE, éva 15-25% tréBave kal o1 UTTOAOITTEG VUG (40-
55%) mrapépeivav (wvtavég. To TTooooTd evnAikiwong ATav 1I01aiTepa uwnAo (> 60%)
yIa TIG VUOUQEG TTOU eKTEBNKAV O€ BepUokpacieg TTou kupaivovtay ammd 5°C £wg 8°C.
Ztoug 5°C, n avaoloyia Twv vupewy Tou £0woav eVAAIKO WG TTPOC QUTEC TTOU
Tapéueivay CwvTavéS ATav PMEYAAN Kal yia TOUC TPEIS TTANBUCHOUG, aAAd 1dikéTepQ

yia T vopgeg atmé 1o Dossenheim. O apiBuoéE Twv VUPQWY TTOU KATAPEPQV VA
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meparwoouv TN didmauon otoug 12°C  peiwdnke onuavtikd (< 60%) evw
kKaBuoTépnoe n TepdTwon TnS dIATTauong (= 7 pMAVES) META atrd ékBeon aToug 0°C kai
Y1 TOUG TPEIC TTANBUGHOUC. H avaloyia Twy vUpQwy TTou £dwoav evAAIKA w¢ TTPOG
TIG VOP@EC TTOU TTapépeIvay JwvTaveEG ATav XaunAn petd améd ékBeon otoug 0°C kal
og Beppokpacieg = 10°C, utrodeikvUovTag aduvapia IKavoTroinong Twv avaykwy o€
XOUNAEG Beppokpaoieg yia Tepdtwon Tng diammauvong. Or vougpeg amd ta K. Nepd
meEPATWOav TN JIATTAUGH Toug oxeddV Eva PAva vwpitepa atmd autég atmod T Adevn
kal To Dossenheim étav ekTéBnkav o0& BepUOKPATies TToU KupaivovTay ammd 5 €wg
10°C. H avahoyia Twv vupewy tou £0woav eVvAAIKO WG TTPOG TIG VUUQES TTOU
TTapéueivay wvTaveg augnonke oTadiakd PEXP! TO MEYIOTO TNG ££6D0U Twv £VNAIKWY
o€ OAEG TIG METAXEIPIOEIC. ZTO MEYIOTO TNG €€0600U Twv evnAikwy oTtoug 5°C, dev
KATaypa@nkav VUPQEC TTOU va TTapapévouv {wvTtavég. 1D1aiTepo evdiagEpov EXEl TO
yeyovég 0TI n TraparteTauévn €kBeon otoug 5°C eixe wg ammotéAeoua Tn OTAdIOKA
augnon Tou apIBUoU TWV VUMWY TTOU TTAPAMEVOUV JWVTAVES KAl YIA TOUG TPEIC
TTANBUGHOUC. EIDIKOTEPA, N AvAAOYIa TWV VUHQWY TTou £0woav VAAIKA W TTPOS TIC
VUMQEG TTOU TTapEPEIVaY CwWVTavES augnBnke PETG atrd €kBeon 4 £wg 6 puNvWwyV YIA TIG
vopgeg ammd 1a K. Nepd kar 6 €wg 7 pnvwy yia TIS VOPQeS ammd TN Adevn Kal 10O
Dossenheim, kal oTn CuvéXEIa YEIWBNKE yia KABe emmITTAEOV Xpovo EkBeoNG MEXPI TO
OUVOAIKO XpOvo 9 unvwy. ZnueiveTal 611 01 VUUPES TTOU TTapépeivay JwvTtavég (TOGO
TTPIV 000 KAl HETA TO MEYIOTO TNG ££600U Twv £vnAiKwy) divouv eUpwoTa EVAAIKA LETA
amd éva | kal TePIooOTEPQ £TN, avAAoya e Tov TTANBUCHO KAl TN YETAXEIpIoN TNG
Bepuokpaciag Twy Beppwv-YPuxpwy mTePIGdwy EkBeong (Kepdhaio 7, Aidypauua 31
& 411 Tou MapapTAHATOC).

H avaAoyia Twy VEKPWY YULPWY WS TTPOC TIG VUUPES TTou divouv evAAIKA ATAY
XOMNAN  ave€apTATWE  TNG  BEPUOKPACIAKNAG  METAXEIPIONS OTOUG  EAANVIKOUG
TTANBUGHOUC, aAAG QUENONKE YIA TIC VUUPES TOU YEPHAVIKOU TTANBUGHOU HETA atTd
€kBeon otoug 12°C. O1 vOugpeg TTou £dwoav evAAIKA ATAv TTOAU TTEPICCOTEPES OF
OX£EON ME TIG VEKPEC WETG amTd €kBeon £8§1 £w¢ ETTTA PNVWY yIa TIC vUUQES ammd Ta K.
Nepd kal TPIWY £WC OXTW UNVWYV YIa TIC VUP@ES atrd Tn Adevn kai To Dossenheim.
AvTiOETa, KATAYPAPNKAY TTIEPICCOTEPESG VEKPES VUUPES ammd eviAika étav n €kBeon
OTIG XAMNAEG Bepuokpacieg dinpknoe Aiyotepo amd TpeIg Prveg. Zuvowilovtag, TO
TTOCOOTO TWV VUPQWY TTou Oe&v KATAPEPAY va dWOoOUV evAAIKA Kal TTapEuEIvay
CwvTtavég ATav JEYOAUTEPO YIA TOV TTANBUG O TNG AGPvNng o< ox£on HE Tov TTANBUG O
TwVv K. Nepwv. O apiBudg Twv VUPQWY TTOU TTAPEPEIVAY WVTAVES ATAV JEYOAUTEPOG
atmd TOV QVTIOTOIXO TWV VEKPWV UETA atrd £kBeon 1600 oToug 0°C 600 Kal OTIg
uypnAoOTEpPEC Bepuokpacieg (= 8°C) kal yia Toug TpelG TTANBUCHoUG. H avahoyia Twy

VEKPWYV VUHQWY WS TTPOG TIG VUHPES TToU TTapépeivay JwvtavEéG ATav XAKNARA yia Toug
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TTPWTOUG 4 Kal 6 PAvES EKBEONC GE XAUNAEC BEPUOKPATIES YIa TIG VUNPES attd Ta K.
Nepd kar yr autéc amd 1n Adevn kai o Dossenheim, avriotoixa. Qotéc0, n
TTAPATTAvW avaAloyia augnenke PeTd atrd emmTTAEOV 2-4 UAvEG £KBECNG OTIC XAMNAEC
Bepuokpacics (Aidypaupa 51 tou MapapTAPATOC).

H TtroAAammAfy AoyioTikrp tTraAivopéunon £0eige 6t a) o TAnBuopdg, n
Bepuokpacia, N dIdpkela €KBEoNG OTIC XAMNAES Bepuokpacicg (TTEPI0dOC WUENg) Kal
OAEG 01 AAANAETTIOPACEIC TOUS EiXAV CNUAVTIKA ETTIOPACH OTNV AVOAOYIQ TWV VUHQWY
TTou £dwaoav eVAAIKA w¢ TTPO¢ auTég TTou Trapépevay (wvTtavég, B) o TANBucuég, n
OlGpkeia  €kBeong oTIC  XaMNAéG  Bepuokpaoieg  (mepiodo¢  WuEng) kal ol
OANAETTIOPACEIC  HETAEU TTANBUCHOU  Kal  Bepuokpaciag KaBwg Kol  METALU
Bepuokpaciag kal TEPIGOOU WUENC cixav onPavTiK £Tmidpacn oTnv avaloyia Twv
VEKPWYV VUHQPWY WG TTPOC TIC VUUQPES TTOU TTapEMEIvay {wvTavEG Kal y) 0 TTANBuouoC,
n Beppokpacia, n didpkeia £kBeoNng oTIG XAUNAEG Bepuokpacies (TTEPiodog WYUENG) Kai
ol OAANAemmIdpacelg peTau TANBuouoUu Kal TrePiodo WUENg KabBwg Kal METAGU
Beppokpaciag kal TePIddOU YUENg €ixav OnUAvTIKA £TTIOPACH OTNV AvVAAOYia TwV
VEKPWY VUPPWY WG TTPOG TIG VUUPES TTou divouv eviAika (Mivakag 1M1, Aidypappa 51
Tou [Mapaptiparog). Eotialovriag o10 puBud evnAikiwong Kal OTIG VUMQES TTOU
TTapEeivay LwvTaveég, ol avaAuoelg Tng AoyioTiKAG TTaAivdpdunong £0siav 611 a) o
TTANBUOUOG, N Beppokpacia, n OlApkeIa €KBEONG OTIG XAMNAEG BepUOKPATIES
(Trepiodog Wugng) kal o AAANAeMOPACEIS TOUG €XOUV CNMPAVTIKN ETTidOpACH OTO
TT0000TO TWV VUMWY TTou £dwoav evAAika (Mivakag 6) kar B) o TANBuouog, n
Beppokpaocia, n didpkela EkBeong oTIg XaunAEG Bepuokpacieg (TTepiodog YUENG) kai n
aAANAETTiIOpaon PETAEU TTANBUCHOU Kal TTEPIGDOU £KBeoNG £TTNPEQCAY ONPAVTIKA TO

TOCO0TS TWV VUPQWY TTou TTapépevay {wvtavég (Mivakag 7).
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Mepiodo Yugng (Unveg)

Alaypappa 1. Emidpaon tng Bepuokpaciag kal TN TePIGdou EKBECNG OTO TTOCOCTO
TWY VUHMQWY TNG PAyOAETIOOC TNG KEPAOIAS TTou €£dwoav evhAika, TéBavav i
Tapépeivav  Jwvrtaveég kal Trpoépxovrav amd TTANBUCHOUC TWV TTEPIOXWY TOU

Dossenheim, t1ng Adagvng KoZavng kai Twv K. Nepwv Mayvnaoiag.
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Mivakag 6. MeTapAnTéC TNG AOYICTIKAG TTAAIVOPOUNONG via Tnv €midpacn g
Bepuokpaciag, Tou TTANBUGHOU Kal TNG TTEPIGDOU WUENG OTO TTOC00TO EVNAIKIWGONG
TWV VUMOWY TNG payoAéTidag NG kepaoidg. O TAnBucudg Tou Dossenheim atroTeAei

TOV TTANBUC S avapopdc.

Tummiké
Mnyn TapaAAakTIKOTNTAG B OQAANQ =xp (B) i
@¢epuokpacia 0.192 0.019 1.211 P<0.001
MANBuouég P<0.001
Adovn 0.648 0.216 1.912  P=0.003
KaAd Nepa -0.241 0.201 0.785 P=0.229
Mepiodog Wueng -0.293 0.029 0.746  P<0.001
MANBuoéC * Bepuokpacia P<0.001
Adovn * Beppokpacia -0.050 0.014 0.951 P<0.001
KaAd Nepd * Bepuokpaacia -0.107 0.014 0.899 P<0.001
MANBuoudE * Trepiodog Wugng P<0.001
Adovn * Tepiodog Wwugne -0.057 0.034 0.945 P=0.091
KaAd Nepd * mrepiodog wugng 0.150 0.031 1.161 P<0.001

@epuokpacia * epiodog Yueng -0.028 0.003 0.973 P<0.001
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Mivakag 7. MeTtapAnTéC TNG AOYICTIKAG TTAAIVOPOUNONG via Tnv €midpacn Tng

Bepuokpaciag, Tou TTANBUCHOU Kal TNG TEPIGdOU WUENG OTO TTOGOCTO TWV VUHQWY

TNG PAYOAETIDAG TNG KEPOOIAE TTou Trapapévouv Cwvtaveég. O tAnBuoudg Tou

Dossenheim atroTeAgi Tov TANBUGHO avapopdag.

Tummiké

Mnyn TTapaAAakTIKOTATAC B OQAAMQ =p (B) i

@¢epuokpacia 0.067 0.006 1.070 P<0.001
MANBuouég P<0.001
Adovn 0.727 0.144 2.068 P<0.001
KaAd Nepa -0.300 0.136 0.741 P=0.027
Mepiodog Wueng -0.381 0.021 0.683 P<0.001
MANBuoudE * Trepiodog Wugng P=0.004
Adovn * Tepiodog wugng -0.099 0.030 0.906 P<0.001
KaAd Nepd * mrepiodog wugng -0.028 0.030 0.972 P=0.351

Institutional Repository - Library & Information Centre - University of Thessaly

10/04/2024 12:57:14 EEST - 34.205.135.189

110



4.4. ulATnon

E€etalovrag éva PEYAAO €UPOC XAUNAWY BEPUOKPAGIWY, TA ATTOTEALCUATA
MO UTTOCTNPICOUV TNV TTAPOUGIA YEWYPAPIKAC TTAPAAAAKTIKOTNTAS OTNV £VTACH TNG
OIATTAUONG TWV VUHQPWY TNG PAYOAETIOAC TNS KEPAOIAS. QOTOCO, Ol TTAPATNPOUMEVES
OlaQopéc otnv £vracn TnG OIATTAUCNG METAEU Twy TTANBUGHWY EAAXICTOTTOIOUVTAI
META amrd £KBEON TWV VUPPWY TOCO 0TN XaunAdTepn (0°C) 600 Kal oTnV uWwnAOTEPN
(12°C) e&eralduevn Beppokpacia diaxeiyaons. H ékppacn PioAoyikwy  KUKAwWVY
MEYOAUTEPWY TOU £TOUG aTToppéel amd TNV ‘TTAACTIK EKQPachn OIGPOPETIKWY
QAIVOTUTTWY  WC¢  amToTEAECHa  TNG  avTidpacng OTIC  JIAPOPETIKEG  XAMNAEG
Bepuokpacie kar otn dIdpkela TG TTEPIODOU £KBEONC OTIC EUVOIKES XAMNAEG
Bepuokpacicg. Idiaitepo evdIaPEPOV €XEI TO yEYOvOC OTI n diIdpkeia TG TTEPIGOOU
éKBeONC OTIC EKAOTOTE XAUNAEG Bepuokpacic kaBopilel pe dirTd TPOTTIO TO TTOCOGTH
TWY VUUQWY TTOU TTapauévouv wvTaveéS: a) N QveETTAPKAS yIa TV TTEPATWON TNG
diarauong £kBeon oe XAPNAEC BepHoKpacieg KaTd TN DIAPKEIQ TOU TTPWTOU £TOUG
TTPOAYEl TNV £i6000 TWV VUUQWY GE TTAPATETAMEYN DIGTTAUCT KAl B) N TTAPATETAUEVN
éKBeoN o€ XaUNAEC BepPOKPATIES (VI TTEPIODO HEYAAUTEPN ATTO EKEIVN TTOU ATTAITEITAI
yia TNy mepaTwon g didrrauong katd 1 SIGPKEIQ TOU TTPWTOU £ETOUC) TTPOKAAEL TNV
EMOTPOP TWV VUHPWYV CE ETTOXIK adpavela. Ze& avriBeon MHE TIC apvnTIKEG
EMOPACEIS TWV UYPNAWY BEPUIOKPACIWY DIAXEIMACNS, O METPIA UWNAEG BEPUOKPATIEC,
oTweg cival o 8°C, euvooUv Tnv TEPATWON TNG JIATTAUONG KOl OTOUG TPEIG
TTANBUGHOUC.  ZUVETTWG, TTOAUTTAOKEC OAANAETTIOPACEIS MHETAEU YEVETIKWYVY KOl
mePIBaAAOVTIKWY TTapaydvTwy KaBopifouv Tnv mepdrwon tng didmauong Kal v
ékppaon BIOAOYIKWY KUKAWY HEYAAUTEPWY TOU £TOUC OTOUC TTANBUGUOUS TNG

PayoAETIOAC TNE KEPATIAC.

Tewypa@ikn TAPAAAAKTIKOTNTO OTNV EVvIaon NS SIGmauons

H évtaon tTng diammauong PETG atrd £KBEGN TWVY VUHQWY OE EUVOIKES XAMNAEC
Bepuokpacicg dlagépel HETAEU TwWY TPIWY TTANBUCHWY TNG PayoAETIdDAC TNS KEPAOIAG.
EidikoTepa, o1 vuugpeg amd ta K. Nepd mepdrwoav ) didtraucr toug oxedov éva
HAvVa vwpiTEPa G€ oxEon ME auTtéC atrd Tn Adgvn kai 10 Dossenheim, cupgwyva kal
ME TN QAIVOAOYIO TWV KAPTTWY TWV TOTTIKWY TTOIKIAIWY TNG Kepaoidg. Paiveral OT1 ol
VUMQEC TNG PAYOAETIOAC TNG KEPAGIAC ‘UETPOUV XPOVO OTO WUXOC Katd TN dIGpKEI
NG TTEPIODOU Dlaxeidaong (UTTd €UvOikES XAMNAEC BEPUOKPATIES) TTPOKEIUEVOU va
TTPOGAPHOCOUV TNV TTPO0DO Twv JIAdIKACIWY yIa TNV TTEPATWOoN TNG didtrauong oTnv
ETTOXIKOTNTA TWV KOPTTWY TWV TOTTIKWY QUTWV-EEVIOTWY. OewpnTiKd, 0 Xxpbvog TTou

‘€odeuouY’ 01 BIAXEINALOUCES MOPPEG TwY EVTOUWY KATW atrd KATToI0 6pIo XApNAWY
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BEPUOKPACIWY  EiVAI CUYKPICIPOC ME TNV QvTIOTOIXN TTEPIODO QWTOPACNC TTOU
atraireital amd opIoéva €idn eviOpwY yIa va TEPUATIGOUV TNV TTEPiodo diaxeiuaong,
OTTWC €ival auTa TTOU AvTATTOKPIvVOVTal HOVO OTO £pEBICUA TS QwToTTEPIodOU | autd
TTOU QTTAVTWVTAlI € vOIQITAUATA OTTOU N METAROAA TNG BepUOKPATiag dev aTTOTEAEN
agIémoTo £PEBIGHA TNG ETTOXIKOTNTAG TOU TTEPIBAAANOVTOC (TT.X. OATTIKEG TTEPIOXEQ)
(Bradshaw & Holzapfel, 2007). EIDIKOTEPA OTNV TEPITITWON TWV VULQWY TNG
PayoAéTIOAC TNE KEPAOIAS, N QwToTTEPiodog dev UTTopEl va atroteAécel agibmioTo
epéBiopa mepdTwong TNG dIATTaUGNS KABWCE o1 VUHEPES DIaXEIMAZoUV OTO £C0WTEPIKD
ToU £0A@oug. ETTopéVWE, N didpkela TNS TTEPIGDOU YUENG HTTOPEI va ATTOTEAECEI, KATA
QVTIOTOIXIA YE TNV YWTOPACN KATA TN DIGPKEIR TOU XEIMWVA, £va ETTITTAEOV ‘QfIOTTIOTO’
KPITAPIO TTEPATWONG TNS DIATTAUCNG 08 KABE TTEPIOXN.

EmmpooBera, n Evapgn tng TepIddoU TITRoONS Twv EVNAIKWY TNS payoAETIOAC
TNS KEPAOIAC TOTTOBETEITAI éva PAVA vwpiTEpa oTny TTEpIoxn Twv K. Nepwyv o€ oxéon
He TN Adgvn (Papanastasiou et al.,, 2011; AiGypauua 11 & 2I1 tou MNapatpaTog)
EVW TTEIPAMATA AvTAAAQYAC TTANBUCHwWY METACU Twv OUO AQUTWY TTEPIOXWY CE
ouvlnkeg aypou (reciprocal transplant experiments) umédciav Tnv TTAPOUGIQ
YEVETIKWY £mMOPAcEwWwyY oTn dIagopoTToinon NG évracng ¢ diatTauong HETagu Twv
TTANBUG WY Tou evidpou (Papanastasiou et al., 2011). ZuvdualovTag Ta TTapaTTavy
mpokUTITeEl 611 01 TTANBuGpoi Twv K. Nepwv kar TN Adpvng dev €ival OIKOAOYIKG
oupBaroi (ecologically exchangeable), rapéti cuvdéovrarl ue yovidiakr pon (Rader et
al., 2005). H mpocapuoyn tou Xpdvou mepdTwong T¢ dIATTaucNS TwV VUUPWY OTIC
TOTKEG GUVONKES TWV EVOIITNHATWY TWV dIaPOpwWY TTANBUGHWY TNE PayoAETIBAC TNG
KEPAOIAC, akOPN Kal UTTO TNV TTapoucsia yovidIakNS POrg, Eival CE CGUPQWvIa HE
mpdéopata supfuata yia ta €idn Scathophaga stercoraria kai Drosophila montana
(Demont et al., 2008; Tyukmaeva et al.,, 2011). QGTOGO, N ATTOUCIA YEWYPAPIKAG
TTAPAAAGKTIKOTNTAG OTNV Eviacn TnN¢ OIATTauong META ammd £KBEGN TWV VUPQWY OE
AlyéTEPO £UVOIKEG yia TNV TTEPATWON TNG dIdTTaucng Bepuokpacicg diaxgipaong (1é6co
XOMNAGTEPEG OGO Kal UWNAOTEPECG) UTTOYPAMMIZEl TNV  EKPPACH  QAIVOTUTTIKNAG
‘cupwoTiag’ (phenotypic robustness) uttdé Cuvbrikee BEPUOKPAGIAKAG Katamévnong
(Wagner, 2012; Stewart, Parsons & Plotkin, 2012).

BioAoyikoi KUKAOI ueyaAuTepol Tou €T0UC WS amoTéAsoua Ekppaons ‘bet-hedging’
OTPATNYIKWY

To ToCOGTO TWV VUHQWY TTOU TTAPANEVOUY o€ JIATTAUCN OTABIAKA HEIWVETAI
MEXPI TN OTIYUA TTOU EKONAWVETAI TO MEYIOTO TNG £E600U TWV EVNAIKWY GE OAEG TIC

METAXEIPICEIG, UTTODLIKVUOVTAS OTI €vaC CUVEXWCS augavOuevog apIBuoS aTtduwy
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IKQVOTTOIEI TIC AVAYKEC TOU OE XAUNAEC Beppokpaciec (yia tnv mepPATWon NG
dIGTrauong) pe TNy augnon Tng diIapkelag EkBeang oTIC XaunAég Bepuokpaocicg (Vallo
et al., 1976). Katd 10 péyioTo TnG £€600U Twv evnAikwy dev KATAYPAPNKAY VUUQES
TTOU va Trapapévouv Cwvtavég otoug 5°C, utrodelikviovtag OTI N TTAPATETANEVN
O1atTauon dev €ival UTTOXPEWTIKA. Z€ avTiBeon e TTponyoupeves TpoPAtwelc (Vallo et
al., 1976), n otadIiakn peiwon Tou pubpou evnAikiwong dev oxeTIZeTal PE TNV augnon
TOU PUBUOU BvnoIdTNTAS GAAG pE iIa BaBpiaia augnon ToU TTOCOCTOU TWY VUHPWY
TTOU TTAPAPEVOUV O€ ETTOXIKA adpavela Kal yia Toug TPEIG TTANBuopoug. daiveral 6T o1
VUMQEG TNG payoAETIDAC TNG KEPAOIAE, Katd To oTAdIO TNE dlaxeipaong, diatnpouy Ty
IKavOTNTA ‘ETICTPOPACS GE £TTOXIKI adpaveia éTav ‘ATTOTUXOUV VA Yivouv DEKTEC TWV
TTEPIBAANOVTIKWY E£PEBICUATWY TTOU TTPOKAAOUV TNV £vapén Twv OIadIkaciwy TG
HOPQYOYEVESNC KAl TN CUVEXICN TNS AvATITUENG KATA TN XPOVIKN €KEivn TTEPiodo étTou
n TePATwon TS diatraucng kai n £€£000¢ Twy evnAikwy dIacPaAilel TNV TTPOCapHOYRA
TOU TIANBUGHOU OTIC TOTIKEG Ouvlnkeg. ‘EmavalapBavopevn didmmaucn’ £xel
kataypa@ei o€ AIBeAAOUAEG (Corbet, 1956; Norling, 1971), o Aemdomrepa (West,
Snellings & Herbek, 1972) ka1 o¢ évropa TnNG oikoyévelag Myrmeleontidae (antlions)
(Furunishi & Masaki, 1982) egaitiag un mPoBAEWIHwY PETAROAWY OE TTEPIBAAAOVTIKES
TTaPAPETPOUS, OTTWE N JIABeCIUOTNTA TPOYNS KAl N BEPUOKPACIA. ZTIC TTEPICCOTEPEC
TTEPITITWOEIG, N TTPOAIPETIKG ‘eTTavaAappBavépevn’ didmmauon AauBavel xwpa o€ éva
eTOMEVO  avamTTUEIakd oTAadI0 ammd autd TNG UTTOXPEWTIKAC 1 TTPOAIPETIKAG
dlaxeipaong, OTTwE yia TTAPAdEIYUa CE Eva HETAYEVECTEPO OTADIO TNG TTPOVUMQIKAG
avamtuéng (Saulich, 2010). AvTiBeTa, o1 VOPQEG TNG PAYOAETIOAG TNG KEPATIAG £XOUV
TNV IKAQvOTNTA VA ‘€TTIOTPEPOUY O £TTOXIKN adpdveia oTo idio avarTuéiakd oradio
(vOuen), kai v éxouv o IKavoTToinGei 01 AVAYKES O XAUNAEC BEpUIOKPATIES yia TNV
EMITUXN TTEPATWON TNS SIaTrauonc S1GpKEIaG evog érous. ATTd Tnv AAAN TTAEUPQ, OTIC
TTEPITITWOEIS OTTOU OEV IKAVOTTOIOUVTAI Ol ATTAITACEIC GE XAUNAEG BEPUOKPATIES yIa
TEPATWON TNG JIATTAUCNS AvAMPEVETAI €i0000¢C TWV VUUQWY OE TTAPATETAMEVN
oiamrauon. H duvaromnTta twyv arduwy evée TANBUCUOU va avTATTOKPIVOVTQlI OF
TTEPIBAANOVTIKA €£pEBICUATA TTOU TTPOKOAAOUV TNV EKQPACN QaIvOTUTTWY TIEPa ammd
TOUG QVAMEVOMEVOUC QTTOTEAEI QmmOPPOIa TNG EKPPACNC TwV OTPATNYIKWY ‘bet-
hedging’ (Scheiner & Holt, 2012).

H ék@paon Twy ‘bet-hedging’ oTpatTnyIKWY EUVOEITAI OTIG TTEPITITWOEIG OTTOU Ol
TTEPIBAANOVTIKEG OUVONKEG AAAGZouv Katd TPOTTO un TTPOoRAEYIYO (Simons, 2011). Z¢
autdé TO TTAQICIO, OI €TACIEC METAROAEC Twv KAIMATIKWY CuvOnkwy, OTTWG QUTEQ
ekppalovtal Kupiwg atrd Ty €KTOC £TTOXAC aUENon TnNS Beppokpaciag arld kal Tnv
augnon Twv BEPUOKPACIWY TOU XEIMWVA, QAaivETal OTI ATTOTEAOUV KABOPICTIKOUC

Tapdyovteg £k@pacng oTpatnyikwy ‘bet-hedging’ katd ™ didpkeia ¢ dIATTAUCNg
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NG PAYOAETIDAC TNG KEPACIAC. ZTIC TEPIMTWOEIS OTTOU O VUUPEG TOU EVTOHOU
Olaxeigalouy UTTO €UVOIKEG yia TNV TTEPATwon ¢ didmauons BepUOKPATiEC,
OTTOIO0ATTIOTE TTPOWPN (TTPIV TNV aTTAITOUMEVN YIA TNV E£mMTUXA TTEPATWON TNG
oiarauong didpkeia £KBEONC OTIC XAUNAEC BEpUOKPATiIES) augnon TNG BEpuoKpaciag
gival og Béon va empnkuvel Tov BIOAOYIKO KUKAO Opiopévwy aTtOuwy  evég
TTANBUGHOU, €mMTPETTOVTAC TNV E€VNAIKIWON Toug MWETG atrd évav eTITTAEOV KUKAO
ékBeong oe XAPNAEG-uWNAEC Bepuokpacicg, avdAoya pe Tov TTANBUCHSG Kai TN
Bepuokpacia Twyv Beppwyv-Yuxpwy TEPIOOWY £kBeong (Kepdhaio 7, Aidypappa 311
Tou MapaptAuarog). AapBdvovtag uttéyn 611 Ta QUTA TTOU €ICEpXovVTal OE (XEIMEPIVO)
ANBapyo aTTaITOUY CUYKEKPIMEVO EAAXICTO apiBuéd povadwyv wuxoug (cold units) yia
TNV EMTUXA EKTTTUEN TWV OPBAAUWY KaTG TNV £pXOMEVN AvoIEn, aveeaptnTa av o
METETTEITA XPOVOG EKBEGNC O& UYWNAEC BepUoKpacicsg gival IkavoTtroinTikég (Harrington,
Gould & St. Clair, 2010), utroBétoupue 611 Ta ATOPA TNG PAYOAETIDAS TNG KEPACIAG TTOU
Opouv wg¢ ‘bet hedgers’ (kar evnAIKIWvVOVTAI Ta ETTOPEVA  XPOVIA) ATTOTEAOUV
‘ac@aNIOTIKN) DIKAEIDA’ yia Tnv emiBiwon Tou €kAoToteé TANBUcuoU. Opoiwg, n
TapaTteTapévn €KBECN TWY VUHQWY OTIC XAMNAEC BepUOKPAGIES (] EVAAAGKTIKG N
kaBuoTtepnuévn augnon Tng Bepuokpaciac kard Tnv mepiodo ¢ diaxeipacng)
TTPOTPETTEI OPICHEVA ATTO TA ATOMA £vOC TTANBUCHOU va ‘€MIOTPEYOUY COE ETTOXIKN
adpadvela, amo@euyovtag moavoTaTa va vnAIKIWBoUV ‘€kTO¢ £TToXNS, Dedopévou OTI
N SIABECINOTNTA KAPTTWY TWV QUTWY-EEVIGTWY £ival XPOVIKA KAl TOTTIKA TTEPIOPICUEVN.
Ta Tapamdvw ATOMA TTOU ‘EmMOTPEPOUY, KATA TO OTAdIO TNG VUHUYPNG, OF ETTOXIKN
adpaveia €xouv Tn duvatétnTa va ££EABOUV w¢ evAAIKa £tTeita atrd pIa TOUAGXIOTOV
emmAéov  Trepiodo  £kBeong ot xaunAéc Bepuokpacieg (Aidypauua 41 Tou
MapapTAUaTog). ZTIC TTEPITITWOEIS OTTOU  ATTapaiTNTol yIa TNV  £mBiwon  Kai
avatrapaywyn mépol, 61Twe N Tapousia KATAAANAWY yIa wWOTOKIa KAPTTWY, EVOEXETAI
va ekKAgipouv Adyw TNG KAILATIKAS AAAAYAG, N PayoAETIOO TNS KEPAOIAC gival g BEon
va dIaoTTEipel Tov KivOouvo TNG £€000U evnNAIKwY ‘€KTOC £TTOXAC MECW TNG £KPpacng
HIAg GEIPAS @aIVOTUTTWY TTOU JIAQPOPOTTOIOUVTAl WG TTPOG TO XPOVO TTEPATWONS TNG
oiarauong Baocel Twy diagopoTroiNuévwy UNxavicpwy ‘bet-hedging’ (diversified bet-
hedging) (Simons, 2011).

Aldrauon S payoAémidac NS KepAoIac kai Gvodo¢ ¢ Bepuokpaciac Kard v
£p’1060 draxeiuaonc

H @aivoAoyia Twv QUTWV-EEVICTWY KAl QUTH TWV QUTOQAYWY EVTOUWY Eival
Apeca cuvOeuévEG Kal ETTNPEEGZOVTAI CUVABWCG HE TOV D10 TPOTTO atrd TIC METABOAEG
otn Oegpuokpacia (Forrest & Thomson, 2011). TlNa Tmapddeiyua, XApNAéC

Bepuokpacieg TTou KupaivovTtal atd 3 £éwg 5°C IKavoTTolouV TIG ATTAITACEIS GE WUXOG
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yila Tnv OIOKOTI TOU UTTOXPEWTIKOU AnRBapyou Twv @QuTWV OAAG, TTapdAAnAq,
IKQVOTTOIOUV KQI TIC ATTAITACEIC O XAMNAEC BEPHOKPACIEC yIa TNV TTEPATWON TNG
OIGTTaUONG TWY VUUQPWY TNG PAyoAETIOOS TNG KEPACIAC TTOU TTPoEpxovTal atrd
TTANBUGHOUC TNG KevTpikAG Eupwtmng (Vallo et al, 1976). 1o mrapdv Ke@daAaio,
€0TIAJOVTAG YIa TTPWTN Qopd ot Bepuokpacieg dlaxeipaong uywnAoTepeg Twy 6°C,
BpAKapE OTI O VUUPES TNG PAYOAETIOAC TNG KEPACIAC gival G BECN va TTEPATWOOUY
EMTUXWCS TN DIATTAUCT) TOUG KATA TN JIGPKEIR TOU TTPWTOU £TOUG (ONA. 0€ éva KUKAO
BepUWV-PUXpWV TTEPIGDdWY) META atrd £kBeon ot Bepuokpaciec <10°C. AkOua Kai ol
VUHQEG atmd TIC OXETIKA WuxpEég TTEPIOXES TN Adevng kal Tou Dossenheim eival o€
B€on va TTEPATWOOUY ETTITUXWS TN JIATTAUCH TOUug PETA atTd £kBeon oToug 8°C, dnA.
o¢ OepuoOKPACia OXETIKA UWNAl O OXEON ME TIC ETMKPATOUCES XEIMEPIVEG
Beppokpacicg oTig duo TrePIoXEG. O uwnAdTepeg Bepuokpacicg diaxeipaong (TTou
KupaivovTal JeTagu 5 kai 10°C) eival TrepIcodTEPO EUVOIKES yIa TNV TTEPATWON TNG
OIGTTAUONG TWV VUUQWY TTOU TTPOEPpXOovVTal atmd Tn Beppn, Tedivr tTepioxh Twy K
Nepwv o0& Oxéon ME TIC VUUPES Twv OUO GAAWY  WUXPOTEPWY  TTEPIOXWV,
UTTOYPOAMMICOVTAG TNV TTPOCAPHOYH Twv TANBUCUWY TOU €VIOUOU OTIC TOTTIKEG
KAIOTIKEG OUVONKEG. MeEAETWVTAC PE avAAOYO TPOTTO VUMQEC atrd Tnv TTEPIOXN TNG
Ayiag (@coocahia), TTou cival pia €triong Bepunr, TEDIVA TTEPIOXH OFE YEWYPOPIKA
eyyutnta pe Tnv mepioxh Twyv K. Nepwy, emBERACApE TNV ETITUXN TTEPATWON TNG
OIATTAUONG TWY VULPWY HETA atrd £KBECT TOUC O OXETIKG UWNAEC BepoKpacieg (8 -
10°C) (Aidypappa 61 Tou MapapTAKATOG). ZUVETTWC, Ol Beppokpacieg péExpl 10°C dev
gival TTEPIOPICTIKES yIa TNV TTEPATWON TNEG DIATTAUCNS TWYV VUHPWY TTOU TTPOEPXOVTAI
atd TANBUCHOUC TNG PAYOAETIOAS TNG KEPACIAG TTOU QTTAVTWVTAI OE OXETIKA BEPUEC
TeploxEG. Agiel va avagpepBei 6T Beppokpacicg peyaAUtepeg Twv 10°C  (TToU
mepIopifouy TNV TEPATWON TNE JIATTAUCNS TWY VUHQWY TOU £VTOHOU), BewpouvTtal
AyOTEPEC ATTOTEAEGHATIKES KAl yia TNV OIGKOTT TOU ARBAPYOU Twv TTEPICTOTEPWV
outwyv (Raulier & Bernier, 2000). H Trapatdvw STpaTnyIKA HTTOPE va BewpnBei wg
Evag INXaviIoUOS atmoQuynig MIaS TBavAS EANEIWNG KAPTTWV-EEVIOTWY VI TA EVAAIKO
EEAITIAC TNE MEIWHEVNG KAPTTOPOPIAC ] TNG KABUCTEPNHEVNS WPIHAVONG TWY KAPTTWY,
TA OTTOIQ ATTOTEAOUV CUUTITWHATA TOU TTAPATETAMEVOU AABapyou Twy dEvOpwyY TNG
KEPAOIAG TTOU ATTOPPEEI ATTO TN N IKAVOTTOINON Twv avaykwy o€ Wyuxog (Oukabli &
Mahhou, 2007; Luedeling et al., 2009; Chung et al., 2011). Evdiagpépov TTapousiadel
TO YEYOVOC OTI TO XAUNAG TTOCOOTS TWV VUPGWY TTou £dwaoav evAAika otoug 12°C dev
OUVOEETAI YE QVTIOTOIXN AUENOCN TOU TTOCOCTOU BvnNoINOTNTAG TWV VUHQWY KAaTd TN
mepiodo NG dlaxeipaong, OTTWE CUMPBAIVEI GE OPICUEVA HOVOKUKAIKG £i0n eviopwy
eEaITiag TNS EAVIANGCNG TWV EVEPYEIOKWY ATTOBEUATWY AAAG TO TT0C00TO auTd ATav

avTIoTPOPWCE AVAAOYO TOU TTOCOCTOU TWV VUHPWY TTOU EICEPXOVTAI O TTAPATETAMEVN
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didrrauon. Ocwpoupe, eTopévwg, OTI TA ATOMA TNG PAYOAETIDOE TNG KEPAOIAS Ba
avtatokpiBouv oTny augnon ¢ Bepuokpaciag katd 1n didpkeia TG TEPIGOOU
Olaxeipaong peTaBaAlovTag Tn OIGPKEIR TOU BIOAOYIKOU TOUG KUKAOU, MEIWVOVTAG TIC
mlavéTNTES £€agdvion Twv TTANBUGHwWY aTTd TIG £TNPEalOUEvES TTEPIOXEG. ATTé TNV
GAAN TTAEUpd, o1 TTOAU XaunAég Bepuokpacieg, 6TTwg ol 0°C, Bpédnkav va egivai
AyOTEPO ATTOTEAEGHATIKEG OE OXECN ME TIC OXETIKA UWNASTEPEG BEPHUOKPAGIES VI TNV
IKQVOTTOINCN TWwV avaykwyv o€ Yuxo¢ Twv Qutwy (Harrington et al., 2010). Zmyv
TEPITITWON AQUTH, O VUUPEG TNG PAYOAETIOAC TNG KEPACIAC AVTATTOKPIVOVTAI KAT
avaioyo TpOTTO OTIC TOOO XAUNAES BEPUOKPATIES (KABUCTEPWVTAG TNV TTEPATWAN TNG
OIGTTAUONC), ATTOPEUYOVTAC QAIVOUEVA EANEIYNS CUYXPOVICHOU HE TN QAIVOAOYIQ Twv
KAPTTWY TWYV QUTWV-EEVIOTWY. ZUVETTWG, ATTO TA ATTOTEAECUATA HUAG TTPOKUTITEI OTI
Bepuokpacieg diaxeipaong mmou kupaivovTal atrd 3 £éwg 10°C ptropoulv va BswpnBoulyv
EUVOIKEC yIa Tnv TEPdTwon NS OIATTAUONG TWY VUUQWY TNEG PayoAéTidag tng
kepacidg. Qotdco, o 1peg e€eTalduevol TTANBUCHOI avTatTokpivovTal JIaPOPETIKA
OTIG XAMNASTEPEG KAl UPNAOTEPEC BEPUOKPATIES, EVAPUOVICOMEVOI HE TNV avTidpaon

TWVY QUTWV OTIC AVTIOTOIXEC AKPAIEG BEPLIOKPATIEC.

Zuutrepdouara

Zuvoyifovtag, N payoAéTIda TNG KEPAGIAC QAIVETal va £XEl AVATITUEEl MIa
I01GTepa TTOAUTTAOKN  Kal  Duvadiky  oTpaTtnyikp OIATTaucng  TTPOKEIMEVOU  va
QVTILETWTTICEl TIG TTEPIBAANOVTIKEG METABOAEC OTO XWPO Kal TO XPOvVO, n OTToia
ouvdudader Tn duvardTNTA YIA TOTTIKI] TTPOCAPHOYH OTA EKACTOTE EVOIAITAMATA TWV
TTANBUG WY TNG KaI TNV ékppacn (dilagopoToinuévwy) oTpaTtnyikwy ‘bet-hedging’. Ze
autdé TO TACioIo, oF TANBuouoi Tou evidpoOU TTPOCAPMOLOVIAl OTIC TOTTIKEC
TEPIBAANOVTIKEG GUVBNKEG Blaxeipaong Twy evoiaITnuAaTwy Toug, evw ol ‘bet-hedging’
OTPATNYIKES Eival ATTAPAITNTES YIa TNV QVTILMETWTTION TwyY AmTPORAETTTWY ETACIWY
HETaBOAWY TNG Bepuokpaciag ‘peTapépovtag’ oTo eTTOEVO £TOC (£Tn) OAA ekeiva Ta
daropa evdg TTANBUGHOU TTou ‘atréTuxay’ va evnAIKIWBoUY A ‘eréAegav’ va un dwoouv
eviAika katd 1n OIapkela Tou TPWToU £Toug. Katd GCUVETTEIR, N YEWYPAPIKA
TTAPAAAGKTIKOTNTO GTNV TTEPATWON TN DIATTAUCNS GAAG Kal n dlapopoTToincn ¢
OIGpKEIaE Tou BIOAOYIKOU KUKAOU ©f €mitTredo TANBUoHO armoppéouv amd tnv
TPOGAPHOYH Twy TANBUCHWY Kal TNV avrtamokpion Twy arduwy  Tou KABe
TTANBUCUOU OTA YEVETIKA Kal TTEPIBAAAOVTIKG epeBicuara (Leimar, 2009; Shea, 2012).
EmmAfov, oI OXeTIKA uWwnAéC BepuUOKPAGIEC, ©& avTiBeon ME TIC XAMNAEG,
ammodeixBnkav cuvoikég yia v mepdTwaon TnG dIdtraucng. Xpeldlovtal TTEPAITEPW
HEAéTEG, OTTOU Ba XpNOCIKOTTOINBOUY TTANBUCHOI TNG PayoAETIdAC TNG KEPAGIAG aTrd

Eva EUPUTEPO QACHA evOIQITNUATWY yIa va JIGPWTICOUV TTEPICCOTEPES TITUXEG TNG
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UTTOXPEWTIKAG OIATTAUCGNS TwY OAOKUKAIKWY EVTOMwWY, &I0IKOTEPA UTTO OCUVBNAKEG

avddou TNE Beppokpaciag Katd Tnyv TeRiodo diaxeipacng.
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5. TEQIrPA®IKH MNMAPAAAAKTIKOTHTA ZTH METAAIAMAYTIKH ANAMTY=H
TON NYMO®QON THZ PATOAETIAAZ THZ KEPAZIAZ

MepiAnyn

ZT0 TTAPOV KEPAAAIO £EETACTNKE N TTAPOUGIA YEWYPAPIKAC TTAPAAAAKTIKOTATAC OTN
METADIATTAUTIKA QvATTTUEN TWV VUUPWY TNS PAYOAETIOAS TNEC KEPACIAS. ZUYKEKPIUEVQ,
EKTIMABNKE N METABIATTAUTIKR) QVATITUEN APCEVIKWY Kal BnAukwy atépwy TTou EAABav
KATd TO TTPWTO £T0¢ TNG DIGTTAUCNG Kal TTpoépxovTav atrd: a) dyihoug TTANBusoUg
ME XaunAG etmireda yoviSIaknS pPong, B) TTPWIKOUS TTANBUCHOUS HE UuWNAG eTTitreda
yovIDIOKAG PONC Kal y) TTPWIHOUS Kal SYiphous TTANBUCHOUS ue TToIKIAa etTiTreda
yoviDIOKAG POAC TTou  ekTéBnKav o€&  DIAQOPETIKEC  OEPUOKPATIEC KATA TN
petadiatrauTiky TTepiodo. Emmiong, egetdotnke n emidpacn TNG TAPATETAMEVNC
digrauong  OTn  METADIATTAUTIKI]  QvATITUEN  YEVETIKA  ATTOMOVWMEVWY KAl JE
OIAQOPETIKA OIKOAOYIKA XAPAKTNPICTIKA TTANBUCHwY. Bpébnke 611 0 TANBUCOS gival
oNMAvTIKGS KTIUNTAS TNS DIAPKEIAS TNG METADIATTAUTIKAS AvATITUENG TWY aTOPWY TNG
PayoAéTIOAC TNG KEPAOCIAC TTOU EVNAIKIWVOVTAI KATd TO TTPWTO £T0¢ OIATTAUONC,
avegapTATWE TNG YEVETIKAC atrOOTAONS KAl TNG TTAPOUCIAC OIKOAOYIKWY dIaPpopwy
METAEU TwV TTANBUCHWY. H PETAdIATTAUTIKA QvATITUEN TWY VUUQWY ETTITAXUVETAI HE TN
peiwon TS évraong TnS JIATTAUONG, av KAl N TTAPATETAMEVN EKBEGN O XAMNAEQ
Bepuokpacicg civar mBavd va augAoel Tn BIAPKEIA TNG METABIATTAUTIKAS TTEPIODOU TwV
atépwyv  evé¢ TANBucpou. Emiong, o puBudc peiwong g dIdpKEIag  TNG
HETAdIATTAUTIKAG TTEPIOOOU E TNV augnon TNG BEPUOKPAGIAg KATA TN METABIATTAUTIKN
mTepiodo DiEPepe PETAEU Twyv TANBUCHWY. AVTIBETA, 0 TTANBUGHOC dev QTTOTEAEI
oNMAvTIKG eKTIMNTA TOU XPOVOU TTOU aTTAITEITAI YIa TNV ££000 Twv evnNAiIKWY HETA aTTd

TNV £€KBEGN VUPQWY HE TTAPATETAMEVN DIGTTAUCN OTIC UWNAEC BEPUOKPATIEC.

5.1. EicaywyR

H peTadiammauTtikl avarmmTugn xapaktnpiletar ammd 1 HopPoyEveon Twy atdHwWY KAl
ammoTeAsl onuavtikd oTddio TG avamTugiaknig didmaucng Twy eviduwy (Tauber,
Tauber & Masaki, 1986; Kostal, 2006). MNMpokeipgévou va EEKIVAGEL N METADIATTAUTIKN
opacTnEIdTNTA KAl avaTITUEn Twv £VvIOPwWY, N Beppokpacia Tou TEPIBAAAOVTOC
TTPETTEI va EETTEPATEI TN BEPHOKPACIa-oudd avAaTTTUENG TTOU Eival XAPAKTNPICTIKA YIX
KGBe €ido¢. H taxumnra tng METAdIAmauTIKAS avamTueng e€aptdrar T660 amod v

évtaon 1ng Oiamraucng 600 KAl ammd TIC ETMKPATOUCEC OEPUOKPACIES KaTd TN
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peTadIaTTauTIK OpacTnpIOTNTa Twv eviduwy (Hodek, 1966; Hodek & Hodkova, 1988;
AliNiazee, 1988). Mapayovteg TTOU EMITAXUVOUV TNV TTEPATWGN TNG DIATTAUCNC OTA
dtopa evog TTANBUGHOU, OTTWE O OXETIKA UWNAEC BEPUOKPATIEC KATA TNV TTEPIODO
dlaxgigaong kalr n Trapartetapévn €kBeon o€ XAMNAEG BEPUOKPACIES, HEIWVOUV TN
OIGpKEIA TNG METABIATTAUTIKAG TTEPIOTIOOU. ZXETIKA UWNAEC BEpPUOKPACIEC KaTd TN
HeTadIATTAUTIKA TTEPIODO £TTIONG £mITaXUVoUY TNV ££000 Twv evnAikwy (Baker & Miller,
1978; van Zoelen & Kusters, 1986; Bosch & Kemp, 2003; 2004; Sgolastra et al.,
2010). Alapopéc otn OIGPKEIa TNG METADIATTAUTIKAG avaTTTugnG Exouv avagepBei
METAEU Twyv TTANBUCHWY TTou TTPOoEpXOovVTal atrd DIAPOPEC YEWYPAPIKES TTEPIOXEC TNG
eukparng {wvng (Tauber & Tauber, 1976; Danks, 1987; Teixeira & Polavarapu, 2002;
Smith 1988, aAAG BAETre Régniere, 1990). EmmAfov, QUAETIKEG Dlagopég oTNn
HETAOIATTAUTIKA] QvATITUEN OTTAVTWVTAI CUCTNMATIKA Of €idn Twv YUEVOTITEPWY KAl
Twv AemOOTITéEPWY, OTTOU N £E0D0C TWV APCEVIKWY TTPONYEITAI TNG AVTIOTOIXNG TWV
BnAukwy, éva @aivépevo yvwoTtd we ‘mpwtavdpia’ (Wiklund & Fagerstrom, 1977;
Eller, Tumlinson & Lewis, 1990; Buhl ef al., 2008; Forbes, Pelz-Stelinski & Isaacs,
2010). ZTnv TTEPITITWON AUTH, Ta BPAXURIA APTEVIKA TTOU EMQAVICOVTAl VWPITEPA OTOV
aypd TTAEOVEKTOUV KATA TN OUZEUEn, KaBwg Ta BnAuKda {euyapuwvouy HOvVo pia gopd
otn {wn Toug, oxedOV ApECWE META TNV evnAiKiwaon Toug (Hastings, 1989). Zuvettwe,
N METAdIOTTAUTIKA avaTTTugn Twv eviOpwy eEaptaTtal T000 atrd evDOOYEVEIC (PUAO,
TTANBUGHOC) 600 Kal aTTo £EWyEVEIC (BEpUOKPAGIa) TTAPAYOVTES KAl OXETICETAI AUECQ
pe TNV évtacon Tng didmauong Twyv atépwy evég TTANBUGOoU.

H mepdtwon 1ng dIdmauong Twv VUHOWY NG PAYOAETIOAC TNG  KEPAGIAC
TTpayuaToTToIEiTal To Xelpwva (lavoudpio-OeRpoudpio) (Papanastasiou et al., 2011)
KAl Ol VOUQES EICEPXOVTAl OTO GTADIO TNG ETTOXIKAG METADIATTAUTIKAG adPAVEIaG HEXP!
n Oeppokpacia va Eemepdoel Toug 5°C  (Beppokpacia-oudds  avdarmTuéng),
emrpétrovrag mn petadiarrauTikh dpacTtnpidtnTa (Baker & Miller, 1978). Qotdoo, éva
TOCOOTO Twv VUPQWvY Trou KaBopietar amd  TTEPIBANAOVTIKOUG  TTAPAYOVTEG
(Bepuokpacia kar didpkeia €kBeong o€ XAPNAEC Bepuokpaaoieg) eivar duvartdv va
TTapATEivel TNy TTEPIODO £TTOXIKNAC adpavelag (TTapateTapévn didmaucn A ‘€moTpoPry
o¢ emoxIkf adpaveia) (Baker & Miller, 1978; Vallo, Remund & Boller, 1976; Kepdhaio
4). a1 VOP@EG TToU Bivouv evAAIKA KATA TO TTPWTO £10¢ didmmaucng, n JIAPKEIa TNG
peTadIaTTauTIKAG TTEPIGDOU peliwveTal oTadiakd 6co augdvetal n didpkeia EKBEoNg OTIC
XOMNAEC Bepuokpacieg, av kal 0 pubudc emrdxuvong TG METAdIATTAUTIKAG
avaTTugnNG Meiwveralr kata tny mepdrwon tng didmauong (Baker & Miller, 1978).
Alagopéc  oTn  peTadIaTTauTIK  avaTTugn  éxouv  mrapatnpnBei  petau  Twv
EupwTraikwy TTANBUCUWY Tou evTOUOU, O OTTOIEC £Xouv atTodOBEI £iTE OTN YEVETIKN

maparAakTikdéTNTa (Boller & Bush, 1974) cite otnv TApAAAAKTIKOTNTA OTNV £vTaon
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NS DIATTAUONG METAEU TWV TTPWIKWY Kal dyipwy TTANBucuwy (Baker & Miller, 1978).
EmmAfov, o1 Baker & Miller (1978) ava@épouv 0TI yia Ta evAAIKa TTou eEEpxovTal atTd
VUUQEC ME TTapatetauévn DIGTTAUCT avaMEVETAL “TTPWIKOTEPN TNG QAvAUEVOMEVNS
£€000 oTov aypd. QoT6C0o, N £mMOPACH TNE TTAPATETAMEVNS DIATTAUCONG TWY VUHQWY
oTN METAdIATTAUTIKA avaTITugn SIaPOPETIKWY TTANBUCHIWY TOU evTOUOU Dev EXEl HEXPI
ONMEPQ MEAETNOEI.

10 Tmapdv  Kepdhaio digpeuvnBnkav oI TTAPAYOvVTEG TTOU  £TTnpedlouv TN
HETAdIATTAUTIKA QVATTTUEN TWVY VUUPWY TNE PAYOAETIOAC TNG KEPACIAS. ZUYKEKPIUEVQ,
pHeAeThBnkav: a) n emidpacn TNG YEVETIKAC amdoTaonG KAl TWwV  OIKOAOYIKWY
XAPAKTNPIOTIKWY TWV TANBUCUWY TNC pPayoAéTidag TG KEPACIAS Kal TG
EMKPATOUCAC (KATA TN MeTadIamauTikl) dpaoTtnpidétnta) Bepuokpaciag otn didpkeia
NS METAdIATTAUTIKAG AvATTTUENS TWV VURPWY TToU Jivouv evAAIKA KATA TO TTPWTO £T0¢
NS diatrauong kai B) n emidpacn TNG TTAPATETAMEVNS didmaucng otn JIGPKEIA TNG
HETADIATTAUTIKAG AVATITUENG TWYV VUHPWY YEWYPAPIKA ATTOHOVWHEVWY TTANBUCHWY
TOU evTOuou. YTTOBECaUE OTI: Q) UTTAPXEl YEWYPAQPIK TTAPAAAAGKTIKOTNTA GTN
METADIATTAUTIKA QVATITUEN TwV VUHQWYVY HE DIGTTauon £vOg £TOUC TTOU TTPOEPXOVTAI
1600 ammd SYIhoug TTANBUCUIOUG HE XAMNAR yoviDIakr) pory 660 Kal atmd TTPWIKOUG
TTANBUGOUC e uWNAR yoviBiaknr por, B) n Meiwon TS JIAPKEIag TNES HETADIATTAUTIKAG
TEPIOOOU TWV VUHQWY ME TNV auEnon TnG OXETIKAG Beppokpaciag (katd T
HeTadIaTTAUTIKA TTEPI0D0) dIaPEpel METAEU TWV TTPWIKWY KAl OWIHWY TTANBUC WY TOU
evTOpOU HE DIAPOPETIKA £TTTTEDA yOVIDIAKAS PONS KAl ¥) N HETAdIATTAUTIKA QvATITUgN
TWY  VUPQWY  PE  mrapatetapévn  diatraucn  OIaQépel METAEU  TWV  YEVETIKA
ATTOUOVWHMHEVWY KOl OIKOAOYIKA DIaQOPETIKWY TTANBUCUWY TOu £viOHOU. Ze& KGOt
TTEPITITWON, O VUPPES Twv £EeTalbpevwoy TTANBUG WY dev DIAPEPOUV WCE TTPOC TNV
évtacn ¢ OIGmTauonig Toug, OnAadn Oev utipxav OIaPopEC OTA TTOGOOTA

TEPATWONG TNS JIGTTAUCNS METAEU TWV £EETACOMEVWIY TTANBUC IWY.

5.2. YAIKd koi M£6odol

5.2.1. TIANBuUGHOI TNG PAYOAETIONG TNG KEPATIAG

Xpnoigotromnénkav déka TTANBUGHOI TNG PAYOAETIDAC TNG KEPAOIAG, evvéa amd Tnv
EMGda kal évag ammd tn Mepuavia. O1 eAAnvikoi TTAnBucoi TTpoépyovTav atd: a)
Makedovia (Mikpa @eooalovikng, Aagvn Koldavng, Paxn Mepiag), B) Tn ©@coocalia
(Kauapr Mayvnoiag, KaAhhireukn kar Ayid Adpicag, Meptouhl TpikGAwy, Kapditoa)
Kal y) Tnv MNeAotrovvnoo (Kepvitoa Axdiag). O yeppavikdég TTANBUCUOS TTpoépxovTaV

amd v emapxeia Baden-Wiarttemberg (Dossenheim, Karlsruhe) (Eikéva 14, Mivakag

126

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 12:57:14 EEST - 34.205.135.189



8). H o@aivohoyia Twv KapTmwv (KEPACIA, ayploképaca) Olapépel PETAEU Twv
TTapaTTavw Treploxwy. Owiun wpipgavon (puéoca louviou-pyéoa louhiou) TTapartnpeital
oTIG TTEPIoXEG Tou Dossenheim, Tng Adevng, Tng KaAMITTeukng kai Tou lepTouliou,
EVW N WPINAVON TWVY KAPTTWY OTIC UTTOAOITTEG TTEPIOXEC CNUEIWVETAI TTEPITTOU £va
HAva vwpitepa.

Mpboara, peAeTABnNke n  yeverky ool Twv  g€eTaldpevwoy  TTANBUCHWY
XPNOIMOTTOIWVTAG  OUDETEPOUC  MOPIOKOUG  OtikTEG Kal TTPoékuwe 611 OAol ol
egetalduevol EANVIKOI TTANBUGHOI avriikouv o€ Hia opdda Kal cuvdéovTal JETAEU TOUC
HE yoviIDIOKE pon] v O YEPHAVIKOS TTANBUGHOC cuvdEsTal PE XaunAdTEpa etTiTreda
YOVIDIOKAG POAG ME TOUG €AANVIKOUG TTANBuopoug. O tAnBucpdg tng Kepvitoag
BewpEiTal YEVETIKA ATTOUOVWHEVOG CE OXEON HE TOUC UTTOAOITTOUC EAANVIKOUG KAl TO

yepHavikd TTANBucud (Augustinos et al., 2011;2013).
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‘ Dossenheim
.

Eikéva 14. XAptng Twv TrEPIOXWY QTTO OTTOU TTPOEPXOVTAl OI TTANBUCHOI TNG
pPayoAETIDAC TNE KEPATIAC TTOU XpNaidoTToINenKav oTo TTapov Ke@aAaio.
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Mivakag 8. Tcwypa@ikd Kol OIKOAOYIKG  (QAIVOAOYIO  KAPTTWV-EEVIOTWY)

XAPAKTNPICTIKA Twv evOIAITNUATWY Twy TTANBUCUWY TNG PAYOAETIDAC TNG KEPAOIAG

TTOU XpnoipotToinBnkav oT1o TTapdv Ke@dAaio.

] ewypapikd Mewypagikd Ywouetpo daivoroyia
MANBuouég ] ) ] ]
TTAQTOG MAKOC (M) KAPTTWV-EEVIOTWYV

Dossenheim

N 49°27°0” E 8°40°0” 153 e]U][¥e]
(Karlsruhe)
Mikpa (©cooahovikn) N 40°38°19"" E 22°56°43"" 43 TTPWIMOI
Adovn (KoZavn) N 40°17°8"" E 21°8°53"" 1.050 e]U][¥e]
Paxn (Mepia) N 40°14°33" E 22°21°33" 247 TTPWIMOI
KaAAITTeukn (Adpioa) N 39°58°0"" E 22°27°37" 1.054 e]U][¥e]
Ayid (Adapioa) N 39°43°04" E 22°45°49" 152 TTPWIMOI
Kapditoa N 39°36°0"" E 21°92°0"" 127 TTPWIMOI
Kaudpr (Mayvnoia) N 39°34°47" E 22°55°40"" 99 TTPWIMOI
MepTOUAI (TpikaAa) N 39°3220"" E 21°27°58"" 1.120 e]U][¥e]
Kepvitoa (Axaia) N 38°07°60" E 22°13°0"" 592 TTPWIMOI

5.2.2. Napapariki di1adIKaoia

NUHQeg TNG payoAETIDAC TNG KEPAGIAC CUAAEXBNKav atrd TTPooReRAnUEva Kepdoia
KAl QypIOKEPACA TWV TTEPIOXWY ATTO OTTOU TTPOEPXOVTAl OI £EETACOMEVOI TTANBUCHOI
Tou eviéuou (KepdAhaio 2). O1 vOupeg ekTéBnKav oe XaunAEg Bepuokpacieg (3 - 5°C)

TTPOKEIMEVOU VA TTEPATWOOUY TN dIdTTauon.

5.2.2.1. Newypa@IKA TTAPAAAAKTIKOTNTA OTH METASINTTOUTIKE AVATITUSN VUHPWYV

ME didTauon vog £Toug

MNa kaBe mANBuouo, n évracon TnG (utToxpewTikAg) didmmaucng (diatraucn <1 £10C)
EKQPACTNKE WG TPEIC DIaKPITEG TTEPIOdOI BACEI TOU TTOCOOTOU TWV VUHQWY TTOU
TEPATWOAY TN DIATTAUCT). ZUYKEKPIYEVA, N TTPWTN TTEPIODOG avagépeTal 0To Xpodvo
Tou arraiteital pEXP! Eva TogooTd 20-40% Twy VUPQWY £vOg TTANBUGHOU va dwOoEl
eVAANIKQ TIPIV TNV TTEPATWON TNG dIATTaucNnS Tou TTANBUCHOU (TTpIV TO MEYIOTO TNG
€€600U TWV evAAIKWY) (VOP@eg 11 TepIddou), n deuTePn TTEPIODOC AVTITIPOCWTTEUEI

TO XPOVO TTOU aTTAITEITAI MEXPI Eva TTO000TO 60-80% Twv VUHPWY va dWoEl EVAAIKO
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(vOugeg 2" Trepiddou), N OTToIa CUUTTITITEl JE TNV TTEPATWON TNS dIdTTaucong Kal TO
HEVIOTO TNG €€600U TWV evnAikwy evog TTANBUGOU Kal N TRITN TTEPIodOC avagépeTal
OTO XpOvo TToU amaiteital woTe éva TocooTd < 40% Twv VUPPWY va dwaoel eviAiKa
META TNV TTEPATWGN TNG dIATTAUCNG TOU TTANBUGHOU, DnA. LETA TO HEYIOTO TNG ££600U
TWV evnAikwy (VOp@eg 3" epiddou). Znueiwvetal 0TI 0 XpOvog £KBECNC TWY VUUPWY
OTIG XOMNAEC BEpUOKPACIES yIa va emTEUXBEI TO TTOCOOTS TTEPATWONG TNG dIATTAUCNG
TTOU QVTIOTOIXEI 0€ KaBepia amo Tig TPEIS TTEPIGOOUC avauéveTal va DIaQEPEl PETAEU
TWY TTANBUGHWY HE DIaPopeTIKA £viacn didTTauong, OTTwG TI.X. METALU QUTWY TTOU
TTPOEPXOVTAl ATTO OIKOAOYIKG DIAQOPETIKA evdiaITApaTa, Adyw TNG TTPOCAPHOYAS OTA
TOTMKA evliaripaTa (KepdaAaio 4).

MNa va e€eTacTel N yewypagIkn TTapaAAaKTIKOTNTA OTN JIAPKEIA TNG METABIATTAUTIKAG
TTEPIODOU TWV VUPPWY TToU Bivouv £VAAIKA KATA TO TTPWTO £T0¢, XPNCIMOTTOINONKav
OLiyHaTa VUHQWY TTOU TTPOEPXOVTAY ATTO TTANBUGHOUC TOU EVTOMIOU TTOU BPioKovTayv
oT0 010 avarTugiakd oTddio TepaTwong NG didmmaucng, OnA. dev dIEPEpav w¢ TTPOG
10 TTO00OTO TePdTWOoNG TNG didmmauong (1" epiodo, 2" mrepiodo i 3" mepiodo). Ze
auté TO TIAGiOIO, TOavA YEWYPAYIKH TTAPAAAGKTIKOTNTG OTn  OI1dpkeEla NG
HeTadIaTTauTIKAG avdatrTuEng Oev Ba utopeil va ammodobei o1o dIaQopeTikd Xpodvo
mTepdTwong NG didmauong Twy €€eTalduevwy TTANBUCHWY. O1 PETAXEIPIOEIG TTOU

TTPAYHATOTTOINBNKAV Eival O TTAPAKATW:

Owiuor mAnBuouoi ue xaunAn yovidiakn pon

Mpokeiuévou va ekTIMNBEl N emmidpacn TNG YEVETIKAG amdoTacng otn JIGPKEIR TNG
METAdIATTAUTIKAG avATITUENG XPNCIHOTTOINBNKAY VUPQPES atmd Toug TTANBUCUIOUG TNG
Adopvng (KoZavn) kai Tou Dossenheim (Karlsruhe). O1 rTAnBuopoi Tng Adgvng kai Tou
Dossenheim gival yewypa@Ikd atmmopovwpéVol Kal N yoviBIakr por METAEU Toug gival
OXETIKA TTEPIOPICHEVN. QOTOCO, Ol VUUPES TWV TTAPATTAVW TTANBUGHWY £XOUV TIC iDIEC
AmAITACEIC OE XAUNAES Bepuokpacieg yia mv Tepdtwon ¢ diarraucng, OnA. ol
TTANBuouoi £xouv idlag évraong diatrauon (Ke@daAaio 4). O1 vVOPQES TTaPEPEIVAY OTOUG
25 1+ 1 °C yia 2 Yveg Kai oTn cuvéxela ektéBnkav otoug 5 + 1 °C yia didoTnua IKavo
woTe N TEPaTwon g didrauong va Kupaveei o mooooTtd 20-40% TTpIv 10 PEYIOTO
NS £€600u Twv gvnAikwy (1" epiodoc), 60-80% Kkard To PEYIOTO TNG evnAiKiwong (2"
mepiodog) kal < 40% METG TO PEYIOTO TNG €€0600U TwWv evnAikwy (3" TTEPIODOC).
ZUYKeKpPIPEVQA, Ol VOUQES atrd Tn Adevn mrapéueivay otoug 5 = 1 °C yia 3-3.5 prveg,
45-6.5 pAveg kai 7.5-8.5 pniveg TTpokeElgévou va emTEUXBOUV T TTOCOOTA
evnAikiwong tmou avtioToixouv otn 17 2" kai 3" repiodo, avrioToixa. Ma TIG VOUPES

atré 1o Dossenheim xpeidotnkav 3-3.5 pAveg, 4.5-7 uAveg kai 8.5-9 pnveg yia tyv 17,
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2" kar 3" mepiodo, avrioToixa. Acgiypa amd 200-600 vOpgeg amd KABe oudda

METaQEPBNKAY TTiIoW oToUG 25 + 1 °C péXP! va oAokAnpwoEei n ££000¢ TwV evnAIKwY.

Tpwiuor mAnBuouoi ue uywnAn yovidiakn pon

XpNOIMOTTOINONKAV VUPPEG aTTO TOUG TTPWIMOUS TTANBUCUOUS TNG @£0CaAovIKNG, TNG
Ayiag, Tou Kapapiou kai Tng Kapditeag (££000¢ evnAikwy oTov aypd TO TEAEUTAIO
oekamevlruepo Tou Mdaiou) TTou ouvdéovtal MPETAEU TOUC ME uwnAa emitreda
yovIDIGKAG PONG. Z€& AQUTH TNV TTEPITITWOT, Oev avauévovTal dIaPopES oTn DIGPKEIR TNG
METADIATTAUTIKAG TTEPIODOU HETAEU Twv VUpQwy 2™ Trepiddou. Aciypa 200-360
VUH@WY a1Td TOUG TTapaTTavw TTANBUCUoUG TTapéueive apxikd otoug 25 £ 1 °C yia 2
MAvVES Kal ETTeiITa peTagépBnke otoug 5 + 1 °C yia didoTnua Ikavd va TTEPATWOEl TN
oiamrauon 10 60-80% Twv VULQWY (6 PAVES yia TIG VUHQES attd Tnv Ayid, 1o Kaudpi
kai Tnv Kapditoa kal 6-7 PAVES yia TIG vOp@eg ammd Tn Ocooalovikn). ZTn CuvéXEIQ,
MeTapépBnKke otoug 25 £ 1 °C yia va Trpayuatorroindei n ££000¢ Twv evnAiKwy.
MapdT Oev £xel HEAETNOE N PETADIATTAUTIKN] QVATITUEN TWV VURQWY TNS PAayoAETIBAC
NS KEPACIAG TTOU Divouv EVAAIKA HETA TO MEYIOTO TNG ££000U TwWY EvNAIKWY OTTOU TA
TOCOOTA  eVNAIKIWONG TWY VULQWY  MHEwvovTal (TTapoTl €Xel OAOKANpwBEl n
mEPATWONG TG dIamTauon Tou TANBuouou), utroBétouue Ot Oev Ba uTTApXEl
TTAPOAAAGKTIKOTNTO OTN METADIATTAUTIKY avamrtugn TTANBucpwy HE idiIa @aivoloyia
evnAikwyv otov aypd kal he uwnAr yovidiakn pon. MNa 1o okotrd auto, deiyua 500-890
VUH@WY 1T TOUG TTApATTavw TTANBuouolg TTapépeive otoug 25 £ 1 °C yia 2 pAveg
Kal ETTEITa pETa@EPONKE oToug 5 = 1 °C yia didotnua: a) 8-9 unvwy yia TIG VUUQES
atrd TN ©cooalovikn, B) 7-8 pnvwv yia TIS VOPPES atrd TNV Ayid Kal To Kapdpl kal y)
7-9 unvwy yia TIC vUPeeg atrd Tnv Kapditoa. Z1n cuvéxeia peTa@épbnkav otoug 25 +
1 °C yia va trpayparotroindei n ££080¢ Twv evNAIKWY TTOU TTPOEPXOVTAIl OTTO VUUPES

3" repi6dou.

5.2.2.2. Emidpaon OeppOKPUTiaG OTN METADIATTAUTIKN OVATITUEN SYIHWY Kal

TTPWIMNWYV TTANOUOUWY HE SINPOPETIKA ETTITTESA YOVISIOKAG POAS

Mpokeiuévou va egetaotei n emidpacn ¢ Bepuokpaciag (Katd TN PETAdIATTAUTIKN
avamTugn) otn OIAPKEIa TNG METAdIATTAUTIKAC AvATITUENS OIKOAOYIKA BIAQOPETIKWY
TTANBUG WY TNG PAYOAETIOAC TNE KEPATIAS ME UYWNAQ £wg XapNAG etTiTreda yoviBIaKAG
PONAG, Xpnoipotroinenkay vOpgeg 2" repiddou amd tn Oeocalovikn, T Adevn, T
Paxn, Tnv KaAAimreukn kai To Dossenheim. H mepiodo¢ TrTAong Twy evnAikwy atré
@eocoalovikn kal TN Pdaxn (Trpwipol TTANBUCHOoI) TTpoNnyEiTal TNG QvTioTOIXNG TWV

atépwy amd TN Adevn, TN KaAAimreukn kal 1o Dossenheim (dyipor TAnBucuoi), evw
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0 TANBuouOC Tou Dossenheim cuvdéeTtal Pe XauNAQ etmireda yovidIakNS PONG HE
TOUG EAANVIKOUC TTANBUGHOUC. Aciypa 150-200 vupowy Twy TTARATTAvW TTANBUC WY
TTapéueive otoug 25 £ 1 °C yia Tepitrou 3 YAVEG Kal OTN CUVEXEID TOTTOBETABNKAY
oToug 3 £ 1°C yia 6 prveg. AKOAoUBWG, ol VOPPES heTaépBnkav oTtoug 15, 20 kal 25
+ 1 °C péxp! va oAokAnpwoei n ££000¢ Twv eVNAIKWY.

5.2.2.3. Tewypa@IKA TTAPAAAAKTIKOTNTA OTH METASINTTOUTIKE AVATITUSN VUUPWYV

ME TTapaTeTapévn didrauon

Mpokeiuévou va egeTaoTei n eTtidpacn Tou TTANBUGHOU GTO XPOVO TTOU atTaIteiTal amd
TNV €KBECN TWV VUPQWY JE TTapateTauévn dIATTaucn o€ uynAr Bepuokpacia PEXPI
TNV €€000 TWV €vNAIKWy, xpnoipotroiNenkav voueeg amd 1 Ocooalovikn, TO
MepTouAl, To Kapdpl kai Tnv Kepvitoa. O TANBucuég atrd Tnv Kepvitoa gival yEVETIKA
ATTOUOVWHEVOS aTTd TOUC UTTOAOITTOUG TPEIC TTANBUCHOUC Kal N TTEPiIodOo TITACNG TWV
EVNAIKWY CUMTTITITEI XPOVIKA YE QUTH TWV aTOPWY aTTé TN ©cooalovikn kKal To Kaudpl
(Trpwiyol TTANBUGHOI) KAl TTpoNyEiTal TS avtioToIiXNS Twy atdpwy atmd 10 MEPTOUA
(dwipog TTANBUCHOG). Aciyua 260 — 400 vupowy atrd Tov KABE TTANBUCHS TTapéucive
apxikad otoug 25 £ 1 °C yia mepitrou 3 pAveg, TotroBetABnke otoug 3 £ 1 °C yia 6
MAVEG KOl OTN CUVEXEID PETAPEPONKE TTiICW oTOUG 25 + 1 °C uéxpl va oAokAnpwOei n
£€000¢ Twv evnAikwy TToU TTEPdTwoav TN didmaucn Kard T SIAPKEIA TOU TTPWTOU
étoug. O1 vOPQEG TTOU €I0AABAV OE TTAPATETAMEVN ETTOXIKN adPAVEIQ TTAPEPEIVAY
oToug 25 £ 1 °C yia 3 urveg kai £mema tomobetAdnkav Eavd oTtoug 3 = 1 °C yia
EMTTAEOV B UAVES. ZTN CUVEXEIQ, Ol VUUQES PeTapépOnkav oToug 25 = 1 °C uéxpl va
OAOKANPWBEI N £€€000¢ Twv evnAikwy. To 1TooooTd evnAiKiwong kKuudveBnke arrd 60
£€we 80% Twv VUNQWY TTOU €ICAABAY GE TTapaTeTapévn didtrauon.

MNa kdBe TANBUGHS, kKaTaypd@ovTav KaBnuepIva o apiBudC Twy APCEVIKWY KAl
BnAuKwy aTtéuwv TTOU EVNAIKIWVOVTAY TTPOKEIMEVOU va UTTOAOYICTEN N DIAPKEID TNG
HETAdIATTAUTIKAG TTEPIOOOU, OnA. O XpOvog TTou arraireitanl amd Tnv €kBeocn Twv
VUUQWVY o€ Beppokpacia TTou emTpETEl TN METAdIaTTauTIKA avamtugn (15 - 25°C)

HEXPI TNV ££000 TWV APCEVIKWY KAl BNAUKWY atdpwy atrd 10 VUPQIKS TTEPIBANUA.

5.2.3. ZTaTioTIKA avdAuon

XpnoiyotroiNenke To HOVTEAO avaAoywy KivOUvwy (HovTéAo Cox) yia va eKTIUNBE N
emmidpaocn Tou TTANBUGHOU, TOu QUAOU, TNG BepuHOKpaciac kal TG &vracng Tng
diarrauong otn OIdpKEIX TNG METAdIATTAUTIKAG TTEPIOdOU Twv VUPwy. O1 un

ONMAVTIKOI TTapdyovTeg e€aip€dnkav atd TepaITEpw avAaAucn evw Ol TTAPAYOVTEC JE
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ONMAVTIKA £TTIOPAcN £10AXBNCAV GE TTOAU-TTAPAYOVTIKO HOVTEAD avAAOYwWYV KIVOUVWY
(MovTého Cox). ZTn ouvéxela, xpnoigotroinenke otadiokh Odiadikacia €mAoyAg
(forward stepwise) yia Tnv Kataokeury Tou TEAIKOU poviéAou. OAEG O OTATIOTIKEG
QvaAUCEIG TTPAYMATOTTOINBNKAY XPNOIMOTTOIWVTAg TO oTaTioTikd TTakéto SPSS 17.0
(SPSS Inc. Chicago, IL, U.S.A)).

5.3. AroteAéopaTa

5.3.1. Tewypa@IK TTAPAAAGKTIKOTNTA OTN METUSINTTOUTIKA QVATITUSH VUHQWYV

ME didTauon vog £Toug

Owiuor mAnBuouoi ue xaunAn yovidiakn pon

H péon OiGpkeia TG MHETAdIGTTAUTIKAS TTEPIGDOU KupdvOnke amd 354 éwg 16.3
Nuépeg kal atmd 33.8 £wg 15 nuéPES yia Ta apoevikd kal BnAukd tng Adevng,
avrioToixa. Na Tov TANBucud Tou Dossenheim, n yéon dIAPKEIa TN PMETABIATTAUTIKAG
TTEPIOOOU KUPAVBNKE atrd 29.9 Ewg 16.9 nuépeg kar ato 29.5 £wg 16.3 nuépeg yia Ta
apoevikd kal BnAukad, avrictoixa (Aidypauua 2, Mivakag 21 tou MapapTtipaTog). H
HETAdIATTAUTIKA avdaTTugn Twv vupewy atd 10 Dossenheim Atav taxutepn amd auTh
TWY VUMWY TNS AQQVNG MEXPI TO MEYIOTO TNG TrepdTwong tTng OIATTauoNnNg Twy
TTANBuoPwy. Opwg, 0 pubudg peiwong TnNG didpkeiag TG peTadiatrauTikAG TTePIddou
gival JEYOAUTEPOG YIA TIC VUPQES atrd 10 TTANBUCS TG Adevng. H petadiatrauTiki
AVATITUEN TWV apGEVIKWY Kal BnAukwy Tou Dossenheim dev DIEQPEPE, v TA BNAUKA
NS AAQvNS QaiveTal va £EEPXOVTal VWPITEPA TwV apoevikwy Kard Tnv 1" kar Tnv 3"
epiodo. Egetalovrag Tov KABe TTapdyovra xwpliotd, 1o poviéAo Cox £0€1e OTl o
TTANBUoéC (X2 = 18.046, df = 1, P < 0.001) ka1 n évtaon didmauong (x° = 638.700, df
=2, P < 0.001) ermnpealouv onUavTIKA T METADIATTAUTIKA avAaTTTugn, o€ avTifeon ue
TO QUAO (x° = 2.539, df = 1, P = 0.111). XpnoIpoTroiwvTac Tn oTadiakA diadikacia
EMAOYNG KATAOKEUAOTNKE TO TEAIKO povTéAo Cox TTou £0ei€e OTI 0 TTANBUCUOG, N
évraon didmaucng Kal N HETAEU TOUG aAANAETTIOpaCN €ival CNUAVTIKOI EKTIMNTES TNG
OIGpKEIag TNG METAdIATTAUTIKAS TTEPIGOOU TWV VUHQWY TNG PAYOAETIOOC TNG KEPAOIAG

(Mivakag 9).

Tpwiuor mAnBuouoi ue uywnAn yovidiakn pon

H uéon didpkeia TG METAdIATTAUTIKAS TTEPIOdOU Twv VUPQWY 2™ kai 3" repiddou TTou
TTPOEPXOVTAV ATTO TTPWIKMOUS TTANBUCHOUG TNE PAYOALTIOAC TNE KEPACIAS KUMAVONKE
amd 12.8 éwg 21 nuépeg kar ammd 14.6 éwg 17 nuépeg, avtioTtoixa (Aldypauua 3,

Mivakag 2N Tou MapaptAparog). O1 vipgpeg 2™ tepiddou kar 3" mepiddou améd tnv
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Kapditoa xpeialovrav Aiyotepo xpdévo yia va dwoouv €VAAIKA CUYKPITIKG ME TIG
vopgeg ammd 10 Kaudpl. Qotéco, o1 dia@opéc PETALU Twy TTANBUGHWY GTn JIGPKEI
NG METADIATTAUTIKAC avATITUENG ATAV AlYOTEPO £VTOVEC yia TIC VUUPES 3" TTEpI6DOU.
Z1tov TAnBuopd ¢ Kapditoag, TapatnpABnke augnon NS OIAPKEIaE TNG
METAdIATTAUTIKAG TTEPIGDOU TwV VUMPWY 3™ TTEPIOGdOU 08 OXEON ME AUTA TWV VUHPWY
TIc 2" TePIGOOU, oE avTiBeon e TOug UTTGAOITTOUC TTANBUCHOUC Tou evréuou. Ta
BnNAUKQ @aiveTal va eEEPXOVTAl VWPITEPA aTTd TO APOCEVIKA OTOUC €EETACOMEVOUC
TTANBuoPoUg Kal Twv duo TrepIddwy. H availuon Cox £0ei€e 611 0 TTANBuouég, 1O
QUAO, n &vraon dIaTTauong Kal N aAAnAeTTidpacn HETAEU TOUu TTANBUGCHOU Kal TNG
évraong TnG JIATTaUGNS €ival GNPAVTIKOI EKTIUNTEC TNE DIAPKEIAG TNE METADIATTAUTIKAG
TTEPIODOU TWV VUPQWY TTOU TTPOEPXOVTAl ATTO TTPWIMOUC TTANBUCHOUC HWE uynAd

emmireda yovidiakAg pong (Mivakag 10).

5.3.2. Emidpaon BeppOKPOTIOG OTN METADIATIAUTIKA OVvATITUEN SWidwy Kal

TTPWIMNWYV TTANOUOUWY HE SINPOPETIKA ETTITTESA YOVISIOKAG POAS

H péon didpkeia TG METAdIATTAUTIKAG AvATITUENG TWV VURQWY TNG PayoAénidag Tng
KEPAOIAG MEIWVETAI PE TNV aUgnon Tng Bepuokpaciag amd 15°C oe 25°C og 6Aoug
TOUG €€eTalouevoug TTANBUGHoUS (Aldypauua 4, Mivakag 31, Aldypapua 71 & 81
Tou lMapaptAuarog). H upgiwon tNG DIGPKEIAS TNG HMETADIATTAUTIKAG TTEPIOGDOU gival
MEyaAUTEPN KaTd TNV augnon Tng Bepuokpaciag ammd 15°C oe 20°C, og oxéon Pe TNV
avTtioTolxn katd tnv avgnon amd 20°C oe 25°C. Emiong, o vipgeg amd T0
Dossenheim kai 1n Paxn xpeidlovral TEPIcoOTEPO XPOVO HEXPI va dwoouv eVAAIKQ
oc oxéon pe autég amd Tnv KaAAITTEUKN Kai TN ©eooaAovikn Kal OTIG TPEIG
Bepuokpacieg. H peiwon g dIAPKEIag TN METAdIATTAUTIKAC TTEPIODOU HE TNV augnon
NS BepUoKpaciag ival JeyahuTepn yia TIC vUP@ES atrd 1o Dossenheim o€ oxéon pe
autég NG Adevng. H £€000¢ Twv BnAukwy TTPONYEITal TNS AVTICTOIXNG TWY APCEVIKWY
oe OAoUC TOUC €EeTAlOMEVOUC TTANBUGHOUC HETG atmo €kBeon Ot BEPUOKPACIES <
20°C. Ztoug 25°C, aQvTioTOIXEGC QUAETIKEG ODIaQOpPEG  TTAPATNPOUVTAl  OTOUG
TANBuououg Tou Dossenheim kai Tng Pdxng. To poviého Cox €0ei§e OTI n
Bepuokpacia (Katd TN METAdIATTAUTIKY TTEPIODO), © TTANBUCUSGG, TO QUAO Kal N
AAANAETTIOpacN WETACU BepUOKPaCIag Kal TTANBUCHOU ATAV CNHAVTIKOI EKTIUNTEG TOU
XPOVOU TTOU ATTAITEITAI MEXPI TNV EVNAIKIWON HETA TN METAPOPA TWV VUUPWY OTIC

uwnAég Bepuokpaaoieg (Mivakag 11).
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Aidypoappa 2. MeradiatrauTikr) avamTuén (nuépeg £ SE) apoevikwy kal BnAukwy
atépwy TNG PayoAETIOAC TNG KEPAOIAS TToU TIpoépxoviav amd Toug OYIHOUG
TTANBUGHOUC TG Adgvng Kal Tou Dossenheim tTou cuvdéovTal e XAPNAG emTiTreda

yovidiakAg pon¢. Ta evAAika e€EAABay atd vougeg 1", 2" kai 3" mrepiddou.
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Mivakag 9. MetaBAnTEG Tou TEAIKOU povTéEAOU avaAoywy KIvOUvwy (povtého Cox) yia

TNV €midpacn Tou TANBUCUOU Kal TN évraong tng didmmauong Twyv atdpwy £vog

TTANBUGHOU OTN  METAdIATTAUTIKA QVATITUEN TWV VUHQWY TNEG PayoAETIOAE Tng

KEPACIAC TTOU TTPOEPXOVTAY aTTd OWIMOUG TTANBUGLIOUG HE XaUNAR yoviDlakr pon

(Dossenheim, Adgvn). Xpnoigotroidnkav vopgeg 17 2% kai 3" trepid6dou. Ol

vOugeg 3" repiddou atmoteAoUV TIC VUHPES avapopdc.

Mnyn TapaAAakTIKOTNTAG B Tumikd o@daAua  Exp (B) P
MANBucubdg 0.823 0.167 2.277 <0.001
‘Evracn didmrauong <0.001
1" repiodog -3.110 0.194 0.045 <0.001
2" mrepiodog -1.416 0.139 0.243 <0.001
‘Evracn didmmauong * TTAnBuouég <0.001
1" repiodog * TANBuUGbC -1.365 0.246 0.255 <0.001
2" repiodog * TTANBUGbC -1.189 0.182 0.305 <0.001
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Aidypoappa 3. MeradiatrauTikr) avatruén (nuépeg + SE) apoevikwy Kal BnAukwy

atépwy TNE PayoAETIDAC TNG KEPACIAC TTOU TTPOEPXOVTAY ATTO TTIPWIKOUS TTANBUGHOUC

ME UWNAQ eTTiTreda yoviDIakAS pong. Xpnaoiyotroinenkay vuugpes 2™ kai 3" repiédou.
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Mivakag 10. MeraBAntég Tou povtéAou avaloywy KivOUuvwy (povtédo Cox) yia tnv
emidpacn Tou TANBUGHOU, TOU @UAOU Kal TnG £vraong tn¢ Oidmauong oTn
METAdIATTAUTIKA]  QVATITUEN TWV VUPQWY TN PAyOAETIOOE TNG KEPAOCIAC TTOU
mpoépxovrav ammd mTpwipoug TTANBucuoug (Ocooalovikn, Kauapl, Ayid, Kapditoa) pe
uwnAd emitreda yovidiakAg pong. Xpnoiyotroindnkav vougeeg 2™ kai 3™ mepiédou. O

TTANBUC UGG aTTd TN ©cCaAOVIKN ATTOTEAE TOV TTANBUC O avagopdg.

Mnyn TTapaAAakTIKOTATAC B TutTIKG GQAAUQ Exp (B) P
MANBucuég <0.001
Kaudapi -0.485 0.134 0.615 <0.001
Ayid -0.559 0.110 0.572 <0.001
Kapditoa -0.754 0.117 0.471 <0.001
dulo 0.240 0.058 1.271 <0.001
‘Evraon digmrauong -0.863 0.110 0.422 <0.001
‘Evracn didmmauong * TTAnBuouég <0.001
‘Evracn didmrauong * Kaudpi -0.285 0.176 0.752 0.105
‘Evraon didmrauong * Ayid 0.619 0.154 1.858 <0.001
‘Evracn didmrauong * Kapditoa 2.117 0.165 8.302 <0.001
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Aidypoappa 4. MeradiatrauTikr) avatruén (nuépeg + SE) apoevikwy Kal BnAukwy
atépwy TNG PayoAéTIdAC TNEG KEPAOIAE TTOU TTPOEPXOVTAY ATTO TTPWIKMOUS Kal OWIHOUG
TTANBUGHOUC pE DIGPOPETIKA £TTTTEDQ YOVIDIAKNS PONG Kal EAABav atmd VUPQES HE
diarrauon evég £toug. O vopgeg 2" Trepiddou ekTéBnkav otoug 15°C, 20°C A 25°C

Y10 VO OAOKANPWOOUVY T YETADIATTAUTIKA TOUG avATITUgn.
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Mivakag 11. MeraBAntég Tou povtéAdou avaloywy KivOUuvwy (povtédo Cox) yia tnv

emmidpaon Tou TANBUCHOU, TOU QUAOU KAl TNG BepPOKPACIiag GTn METAdIATTAUTIKA

AVATITUEN TWV VUHQWY TNG PAYyOAETIDAC TNG KEPACIAC TTOU TTpoépXovrav atd

TTPWIMOUS KAl OWIMOUG TTANBUCHOUC ME BIGPOPETIKG eTTireda  yoviDIaKAS PONG

(Dossenheim, Adgvn, ©cocalovikn, Pdxn, KoaAAimreukn). NOpgeg 2™ 1repidbdou

EKTEBNKAV O TPEIG OTABEPEG BepUoKpacTieg peTadlatrauTikAg avamTuéng (15°C, 20°C,

25°C) mrpokelpévou va dwoouv evAdika. O TTANBuoudg atd To Dossenheim atroTeAei

TOV TTANBUC S avapopdc.

Mnyn TTapaAAakTIKOTATAC B Tumkd c@dAua  Exp (B) P
Oepuokpacia 0.476 0.014 1.609 <0.001
MANBucuég <0.001
Adovn 1.102 0.305 3.010 <0.001
@eocoalovikn 0.059 0.351 1.061 0.867
Pdxn 0.132 0.326 1.142 0.685
KaAAITTEUKN 0.644 0.310 1.903 0.038
dulo 0.252 0.045 1.286 <0.001
O¢epuokpacia * TTANBUC PGS <0.001
Oepuokpacia * Adepvn -0.042 0.015 0.959 0.005
Oepuokpacia * @cooahovikn 0.034 0.017 1,034 0.053
Oepuokpacia * Paxn -0.011 0.016 0.989 0.483
Oepuokpacia * KarAITTEUKN 0.002 0.015 1.002 0.884
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5.3.3. N'ewypa@ikr TOPOAAAKTIKOTNTA OTN METASIATTAUTIKI QVATITUEN VURQWYV

ME TTAPOTETAMEVN BiATTAUCT

H péon didpkela TG METAdIATTAUTIKAG TTEPIODOU TWV VUMQWY HE TTAPATETAMEVN
didmmauon uttoAoyioTNKE OTIC 22 nuEPEC Kal Bev DIEQPEpe PETAEU Twv TTANBUCUWY
(Aiaypappa 5, Mivakag 41 tou MapaptAparog). Ta BnAukd evnAIKIWVOVTAI TTEPITTOU
pia nuépa vwpitepa amd Ta apoevikd. To poviédo Cox £0eiEe 6Tl To QUAO (X =
11.857, df = 1, P = 0.001) €ival onUavTiKOS EKTIMNTAG TOU XPOVOU TTOU ATTAITEITA
MEXP!I TNV EVNAIKIWGN TWVY VUMWY WE TTapaTeTauévn dIATTauan, o€ avTiBeon PE Tov
TANBuo o (x*= 5.007, df = 3, P = 0.171).
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ApoeviKa OnAukad

Aigypappa 5. Meradiatmrautikry avamtugn (nuépec = SE) apoevikwy kal BnAukwy
arOpwy  TNC  PAYOAETIDAC TNC KEPAOIAC TTOU  TTPOEPXOVTAV  ATTO  YEVETIKA
ATTOMOVWHEVOUC TTANBUCHOUC UE DIAPOPETIK OIKOAOYIKA XapakTnPIOTIKA. O VUNPEC

£0waoav evnAIKa PETA ato TrTapareTapévn diatrauon.
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5.4. ZulATnon

210 mapdv Ke@aAaio HEAETABNKAV O TTAPAYOVTEC TTOU TTPOKAAOUV YEWYPAPIKN
TTAPAAAGKTIKOTNTA OTN METADIATTAUTIKA AVATITUEN TWV VUHPWY TNEG PAYOAETIOAC TNG
kepaciag. Karaypagnkay JIaQopéC otn HETAdIATTAUTIKA avamrTugn 1600 HETAEU Twv
VUHQWY TTOU TTPOEPXOVTAV ATTO OWIHOUC TTANBUCHOUC HE XaunAn yoviBiakrh pory 660
KAl METAEU TWV VUHPWY TTPWIMWY TTANBUCHWY e yoviDIakn por, £mMBERAIVOVTAC
v mpwtn umébeon. H augnon ¢ Oepuokpaciag katd Tt didpkeia NG
METADIATTAUTIKAG TTEPIODOU ETTITAXUVE TN METADIGTTAUTIKA avATITUEN GAAG N hEiwen TNG
O1GpkeIag NG METAdIaTTaUTIKAC TTEPIGOOU DIEPEPE HETAEU TwWy TIANBUGHWY TOU
eviépou, empepaiwvovtag T OeuTepn umdBeon. Emiong, maparnpriOnke 61 n
METADIATTAUTIKI] QVATTTUEN ETTITAXUVETAI HE OXETIKA UWNAOUC PUBUOUC HETAEU Twv
vupgewy NG 1" kai 2" 1rePIOdOU Kal HE OXETIKA XAUNAOTEPO PuUBUO METAEU Twv
vupewy TnNg 2™ kai 3" mepiddou. QoToéc0, TTapauével mOavA n aténon Tng dIAPKEIAg
NG METADIOTTAUTIKAC TTEPIOOOU HETG amrd TTapaTeTapévn EKBEOn OTIC XAMUNAEG
Beppokpacicg. Paiveral 0TI TOOO O YEVETIKOI Kal TTEPIBAAAOVTIKOI (BEpUOKPATIa)
TTapdyovteg 660 Kai N évracn Tng dIGmauong Twy TTANBUGHWY TTOU GXETICETAI AUEGQ
HE TN @aivoAoyia Twv evnAikwy oTov aypd KaBopifouv TN HETAdIATTAUTIKA avAaTTTUEn
TWVY VUHQWY TNS PayoAETIOAC TN KEPACIAC TTOU Oivouv eVAAIKA KATA TO TTPWTO £T0G
oiammauong. AvtiBeta, n  TrapareTapévn  JIGTauon Twy  VUPQWY  GUBAUvE TIC
YEWYPAPIKEG DIAPOPEC OTN HETADIATTAUTIKA AVATTTUEN TWV VUHPWY TTOU TTPOEPXOVTAY
amd  YEVETIKA  ATTOHOVWHEVOUC KAl OIKOAOYIKG  DIAPOPETIKOUG  TTANBUCLIOUG,
amroppiTroviag Tnv TRiTN umdbeon. H ££000¢ Twv OBnAukwy TIpONYABNKE TNG
aVTIOTOIXNG TWY APCEVIKWY YIA TIC VOUEPEC 3" TTepIdOOU Kal yI' AUTEC HE TTAPATETAMEVN

diamrauon.

FewypaQIkn TAPAAAAKTIKOTNTA OTr UETASIATTIAUTIKA avamTuén vuuQwy ue SIGTTaUoH
EVOC éTOUC

H digpkeia NG MeTadiatrauTiKAG TTEPIGOOU TWV VULIPWY TNS PAYOAETIOAC TNG KEPAOIAG
OIEpepe PETACU TwV TTANBUCUWY TOU €VTOHOU HE TO iBI0 TTOCOOTO TTEPATWONG TNG
diarauong. Zmyv mepITTTwon NG Adgvng kal Tou Dossenheim, 61Tou dev uTTdpyOoUV
onMAavTIKEG DIAQOPEC OTN @aIvOAoyia Twy evNAIKwWY oTov aypod (OWIHoI TTANBUGHOI), N
YEWYPAPIKA TTAPAAAAKTIKOTATAG OTN OIAPKEIG TNG METAdIATTAUTIKAGC QvATTTUENG, N
oTroia ival 1diaitepa £vrovn yia TIG VOUQeS 1" mrepiddou, Ba ptropoloe va amodobsi
oe yeverikG aimia. QoT1éoo, n dAPKEIR TNG METAdIATTAUTIKASG TTEPIOdOU BpEOBnKe va
O1aQépel PeTagU Twy TTANBUCUWY TOU evTOuoU, akdpa KI étav auToi cuvdEéovTal HE

upnAa emmieda yovidiakng pong. Eidikdétepa, o VUPQES Twy TTPWIHWY TTANBUCHWY
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amd v Kapditoa kai 10 Kaudpl mrapouciacav tn HIKPOTEPN KAl TN HEYOAUTEPN
HeTadIaTTauTIKA TTEPiIodO, avtioToixa. QOoTOC0, O JIAPOPEC TTOU TTapaTnPnOnKav
METAEU TwV VUPQWY 2™ TTEPIddOU cival PEYOAUTEPEG O OXEON ME QUTEC METAEU TWV
vuppwy 3™ Tepiddou. ETTiong, yewypagikr TTApAaAAAKTIKOTATA TTApATNPABNKE KAl OTN
Meiwon TNG JIAPKEIOC TNG METADIATTAUTIKAG TTEPIGDOU TWV VUPPWY 2™ TTEpIGdOU ME
TNV Qugnon TnG Bepuokpaciag (Katd Tn HETAdIATTAUTIKN TTEPIODO). XAPAKTNPICTIKA
avagépetal 0TI n augnon TnNG Bepuokpaciac cixe OIOPOPETIK EmOPACN GTOUC
owipoug TTANBucoug. EdIkéTEPpa, HEYOAUTEPN ATAV N £TdpAcCN OTN MEIWOoN TNG
HETAdIATTAUTIKAG AvATTTUENS TWV VUPQWY attd TN Adevn o oxéon ue autég ammd 10
Dossenheim. AvtiBera, dev BpéOnkav avaloyeg JIAQOpES METASU TWY VURPWY TOU
Dossenheim kar Tng KaAAITTEUKNG, TTapoTI N dIdpKEIa TNG METAdIATTAUTIKAG TTEPIGOOU
TWY VUHOWY Twv OUO TTapatTavw TTANBUCHwWY JIaQEPEl KAl GTIC TPEIC BEPHOKPATIES
(15°C — 25°C). Paiveral, €TouévVwg, OTI OI YEVETIKOI TTAPAYOVTEC Kal N Bepuokpacia
eTTNPEGlouy ev  pPEPEI TN METAdIOTTAUTIK QvaTTTugn Owihwy TTANBUCHWY NG
PayoAéTIOAC TNG KEPATIAS TTOU Bev DIAPEPOUV W TTPOC TNV £vtacn TnE dIATTauong.
QoT1600, Xpeialetal TEpAITEPW DIEPEUVNOT TWYV AITIWY TTOU TTPOKAAOUV YEWYPAPIKA
TTAPOAAAGKTIKOTNTA OTN METADIATTAUTIKI QVATITUEN TWV VUPQWY, KABWC N YEVETIKNA
amdéoTacn Kal N Beppokpacia TTou eEETACANE DEV UTTOPOUV va EPUNVEUCOUV TNV

TTAPAAAGKTIKOTNTA OTOUG TTPWIHOUS £EeTAlOMEVOUC TTANBUCLIOUG.

ATTOUCIa YeEWYPAPIKAS TTAPAAAQKTIKOTNTAC OTN UETASIATIAUTIKA) AVATITUEN VUUQWV UE
maparerauévn SIATTAUCH

IDIaiTEPO evDIQPEPOV EXEI TO YEYOVOC OTI N HETADIATTAUTIKN] QVATITUEN TWV VUHPUV
TTou £IoNABav e TrapateTapévn didmauon dev DIEPEPE YETAEU Twv TTANBUCHWY TNG
payoAémidag TG kepacidg, mapdt n dIGPKEIR TNG METAdIATTAUTIKAS TTEPIGOOU TWwvV
vupewy 1" 1repiddou diEpepe PETALU Twy e€eTtaldpevwy TTANBuopwy (Mivakag 50
Tou [MapaptAparog). Paiveral, €mopévwg, OTI 0 TANBUOHOG €ival oNPAvTIKOG
EKTIMNTAG TNC METAdIATTAUTIKAS QVATITUENG TWV VUHIQWY TNG PAYOAETIDAC TN KEPATIAG
pe didmmaucn evég £toug, aAAG dev 1IoxUel TO D10 6tav Ta eviAika e&épxovtal aTrd
VOUQEG pe mrapartetapévn diatrauon. H opoiduop®n HETAdIATTAUTIKA avaTTTugn Twyv
VUMQWY e Trapatetapévn didtraucn Ba urropouce va BecwpnBei o611 ammoteAsi
XAPAKTNPIOTIKG TOU QaIvOTUTIOU Twv ‘bet-hedgers’ atdéuwyv NG payoAénidag g
Kepaoiag. QoTdC0, TEPAITEPW HUEAETEG ATTAITOUVTAI YIQ TOV TTPOCDIOPICHO TWV AITIWY
AUPBAUVONG TWVY YEWYPAPIKWY DIAPOPWY OTN METADIATTAUTIKI AvVATITUEN TWY VURPWY

HE TTaparteTauévn didtrauon.
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Emidpacn ¢ évraonc e SIaTauong OTn JETASINTTAUTIKY avamrTuén

H peradiatrautikr) avarmmtugn emraxuvetal e m JIGpKeIa TNG €kBeonS OTIC XAUNAES
BEpPUOKPACIEE, N OToId TPOKAAEI peiwon NG évraong ¢ didmauong Twv
TTANBUG WY TWV EVTOHWY TWV EUKPaTWY TrEpIoxwyv (didrraucn < 1 £roug). H didpkeia
NG METAOIATTAUTIKAG TTEPIODOU AVvAUEVETAl va €XEl TN MIKPOTEPN duvaTh TIMA KATA TO
MEVIOTO TNG TTEPATWONG TNG didtTauong vog TAnBucou (Hodek & Hodkova, 1988;
AliNiazee, 1988). Ztnv mepITITWON TNS PAYOAETIOAS TNS KEPACIAC, N METABIATTAUTIKN
avdaTTugn Twv Vupgewy 2" 1Tepiddou gival onuavTika YIKpOTEPN o oXE0oN PE AUTA TWY
vupewy 3™ tepiddou Adyw TG MeiwoNng TNS évraong TN dIATTaUoNS, CUMPWVA Kal
ME Ta UTTOAOITTA €i0N TWV €UKpaTwy TTEPIOXWYV. O1 vOupeg 3™ Tepiddou e1IoEpXovVTal OE
MIO OXETIKA OUVTONOTEPN METADIATTIAUTIKA TIEPIOdO O€ oxéon Me TIC VUP@eg 2
mEPIOdoU. QOoT60O0, HETA Ao TTAPATETANEVN EKBECN OTIC XAMNAEC BEPHOKPATIES, Ol
vOuugeg 3™ trepiddou amd tnv Kapditoa, avgnoav tn dIAPKEIA TNG METADIATTAUTIKAS
TOUC TTEPIODOU Oc oXéon ME autéc TNG 2™ TTEPIGDOU, AVTIBETA HE TOUC UTTOAOITTOUG
TPWIMOUG  TTANBUCHoUG  (Oeooalovikn, Ayid, Kapdpr). Avaloyo  @Qaivouevo
TTaPATNPAONKE GTIC VUUEPES TOU £EICOU TTPWIMOU TTANBUGHOU Twy K. NEpwy, 0 0TT0I0¢
ouvdéeTal dE UWNAG emmimeda yoviIBIaKAS PONE ME TOUG UTTOAQITTOUG TTPWIHOUG
TANBUGHoUS (Aidypaupa 9 Tou TlapaptAparog). H duvarémnra auvgnong Tng
OIAPKEIAC TNEG METAdIATTAUTIKAES AvATTTUENG TWY ATOUWY €vOg TTANBUGHOU, TTapd T
Meiwon TNS évracng Tng JIATTaUCNS, ava@EPETAl TTPWTN QOPAa OTN PAYOAETIOO TNG
KEPACIAC KAl YEVIKOTEPA GTA MOVOKUKAIKA EVTOMA. ZTNV TTERQITITWGN TNS PAYOALTIOAC
TNS KEPAOIAG, BEwpPOUNE OTI oXeTiCeTal TOAVOTNTA HE TNV IKAVOTNTA TWV VUHPWY TNG
PayoAéTIOAC TNG KEPAOIAC va ‘emoTpéPouy’ o¢ €moxik adpdvela ueTd ammo

TTapareTapévn EKBeon GTIC XaUNAES Beppokpacies (Kepdahaio 4).

DuAerikég Slapopés oTn ueTadiaTTauTIK avaTTuén

MapdT Tponyouuevn HEAETN uTTOCTNRICEI OTI TA BNAUKA TNS payOAETIDAG TNG KEPATIAC
evnAIKiwvovTal vwpitepa ammd ta apoevikG (Baker & Miller, 1978), Ta ammoTeAéouaTa
pag Ocixvouv 611 n EKQpacn QUAETIKWY dia@opwy oTn JIAPKEIA TNG METABIATTAUTIKAG
mEPIOdOU e€apTatanl amd TNV &viacn TnG OIATTAUCNG TWY VUPQWY KAl Tov TUTTO
dIGTauong Twv VUPQWY e&vog TANBuouou. EDIKOTEPQA, Ta BNAUKG xpeidoTnkav
Aiyétepo Xpdvo atmd Ta apoevikd yia va evnAikiwBouv étav e€EpxovTal ammd: q)
vUugeg 3" mrepiddou kai B) vOU@ES TTou €I0AABav o€ TTapateTapévn dIdTTauon Kai TNy
mepdTwoav  emMTUXWSG (TToo0oTd  evnAikiwong >70%). DuUAETIKEG DlaPopEég OTN
HeTadIaTTAUTIKA  aQvdTiTugén  Trapampenénkav  kKal  OTIC  TTEPITITWOEIS  6TTou N
peTadiarrauTik dpaoTtnpidtnTa £Aape xwpa ot Beppokpaciec < 20°C. QoT600, Ol

QUAETIKEC Dlapopéc apPAUVBnkav: a) katd tn ueiwon TNG évraong Tng didmauong
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(VOugeg 2™ trepiddou), N OTToId AVAMEVETAI VA CUUTTITITEI XPOVIKA HE T QaivoAoyia
TWY TOTTIKWY KAPTTWV-EEVIOTWY  AOyw TOTIKAG TTIPOCApPHOYNS kol B) oOtav n
peradiarrauTik dpactnpidtnta EAape xwpa oToug 25°C, OTTOU PEIWVETAI ONUAVTIKA N
OIGpKEIa TNG METAdIATTAUTIKAS TTEPIGOOU AauBdavovTag uttéwn OT1 Ta BNAUKA (APECWE
META TNV &vnAIKiwon TOug) XPEIAlovTal TTPWTEIVOUXEG TPOYEC YIAa VA WPINAGOUY
avaTtapaywyikd, utroBétoups 6T n TPWIPN £€000¢ Twy BNAUKWY OTIC TTEPITITWOEIG
OTTOU Ol CUVBAKEC avaTTapaywyikng dpactnpIdTNTas CE HIA TTEPIOXI AVAPEVOVTal va
givar  AIyOTEPO  EUVOIKES Oivel oTa OnAUKG TO XPOVIKO TTAEOVEKTNHA TNG

AvaTTapaywylkng wpigaveng.

Zuutrepdouara

Zuvoyifovtag, N TTapousa HEAETN CTIACTNKE CE MIA AIYOTEPO HEAETNUEVN TITUXHA TNG
BioAoyiag Twv eviOpwy, TN METAdIATTAUTIKI avATITUEN, KAl TEKUNPIWCE TNV TTAPOUGIa
YEWYPAPIKAG TTAPAAAAKTIKOTNTAG GTOUC TTANBUGHIOUS TNG PayoAETIDAC TNEG KEPAOIAG
mTou Bev dilagépouy we TIPog TNV £vracn TG didmauong. QoT1déc0o, N TTAPATETAUEVN
oiamaucn BpEBnke va auPALVEl TIC YEWYPAQPIKEG DIAQOPEC OTN METABIATTAUTIKN
AVATITUEN TWY VUPPWY TOU €vTOuou. AloonueEiwTo gival To yeyovog 6T, Tapdt n
METADIATTAUTIKA] QVATITUEN TWV VULQWY ETITAXUVETAI UE TN MEIWON TNS EvTaong TG
O1arauong evég TTANBUCHIOU, N TTAPATETAMEVN £KBECN GE XAMNAES BEPUOKPATIES gival
mlavd va TPokaAféoel augnon NG OIGpKEIag TNG MHETAdIATTAUTIKAG QvATTTUENG.
PUAETIKEG DIOPOPES OTN UETADIATTAUTIKA AVATITUEN TTapaTtnpABnkav oTig vougeg 3™
TTEPIODOU KAl O€ aUTEG PE TTapatetapévn diamraucon, 6tmou n £€000¢ Twv BnAukwy

TTPONYABNKE TNG AVTIOTOIXNG TWY APTEVIKWV.
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6. AIAOOPEZ :TA AHMOIPA®IKA XAPAKTHPIZTIKA ENHAIKQN METAZY
TON NAHOYZMQN THZ PATOAETIAAZ THZ KEPAZIAZ

MepiAnyn

Mpokeiuévou va karavonBei n diadikacia TG TTPOCAPHOYAS Twy TTANBUCUWY OTIG
TOTMKEC OUVOAKEC Twv evOITAMATWY TOUC, Eival Qmmapaitnto va €EETACTEI N
aAANAeTTiOpacn TS QUOIKAG emmAoyA¢ MeE TN yovidlok por.. H payoAénida 1ng
kepacidg, Rhagoletis cerasi L. (Diptera: Tephritidae), Bswpeital oAlyo@ayo €idog Tng
eukpatng fwvng kal o TTANBUCHOoi TNG amaviwvTal JIACTTapTOl O DIAPOPETIKA
evoiaIrApaTa. MNpdo@ateg MEAETEG TNG YEVETIKAC DOUNAG TWY QUOIKWY TTANBUCHWY TOU
eviépou uTTOGTNPIfoUY TNV TTapoUGia TTANBUGHWY pE diId@opa etmitTeda yoviOIaKAS
PONC. ZTNV TTAPOUCa MEALTN, €EETAOTNKAV TA ONUOYPAPIKA XOPAKTNPIOTIKA TWwv
EVANKWY NG payoAETIOAE TNG kepacids amd TANBucuouc TG EAAGDAC kal NG
eppaviag, o1 otmoiol JIaQEéPOUV WE TTPOC TA YEWYPAPIKA KAl TA OIKOAOYIKA
XAPAKTNPIOTIKA Twy evOIITNHATWY TOUC KaI €T ouvdéovTal PE XAPNAG emitreda
yoviIDIaKAG PONG (GAAOTTATPIOI TTANBUGHOI) cite cuvdéovtal hE uwnAdTEPa emTiTredQ
yoviDIakAS PO (TTANBUC oI pe yoviDiakr por). AaupdavovTtag uttown 6T 10 PéyeBog
TOU CWHATOC ETTNPEALEI TIC TIMEC TWV ONUOYPAPIKWY TTAPAMETPWY TWV EVNAIKWY, TO
HéyeBOC TOU BWPaKa Kal TNG KEQAANG XPNOIMOTTOINONKAY W¢ CUMUETARANTEG OTIC
OXETIKEC OTATIOTIKEC AvOAUCEIS. Ta atroTeAéouatd pag £0cigav OT To PEYEBOC TOu
owuatog JIEPePE GNUAVTIKG METAEU Twv TTANBUCHWY TNG KABE oudadag (aANOTTATPION
TTANBUG oI, TTANBUG oI pE yoviIBIakh por) evw Ta BnAUKd gixav oTaBepd HEYAAUTEPO
MéyeBo¢ ammd Ta QAPOEVIKA O OAoug TOUC TTANBucpoug. ETriong, onuavrikn
TTAPOAAAGKTIKOTNTA KATAYPAPNKE YIA HIa CEIpd atmd dNUOYPAPIKA XAPAKTNPIGTIKA
METAEU Twv evnNAiKwY Twv TTANBUCHWY HE yoviIBIakr por, evw Oev KaTtaypagnkav
O1aQOpEC METAEU TwV £VNAIKWY Twv AAAOTTATPIWY TTANBUGHWY. Katd CuveTEia, n
YEVETIKA TTAPAAAAKTIKOTNTA Twv TTANBUCHWY TNS PayoAéTiIdag TnG KEPACIAS, TTou
amoppéel amd TN yewypagik amootacn, Otv atmoteAei afidmoTto deiktn TG

TTAPAAAGKTIKOTNTAG TWV ONHOYPAPIKWY XAPAKTNPICTIKWY TWV EVNAIKWY.
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6.1. Eicaywyn

O1 €EENIKTIKEG DuvApEIG, OTTWG €ival N QUOIKN ETTIAOYK, N YOVIDIAKK POr) KAl N YEVETIKA
TTAPEKKAION, Eival QUEGO OUVOEDEUEVES TOGO HE TN METAROAA Twv TTEPIBAAAOVTIKWY
ouvlnkwy ammd £1o¢ oe £10¢ OGO KAl ME TN VYEVETIKA OOMA Twv BIOAOYIKWY
XAPAKTNPICTIKWY Twv aTtouwy, KaBopifoviag Tnv IKavOTATA TIPOCGAPUOYAS Twv
TTANBUG WY OTIC TOTTIKES TTEPIBAAAOVTIKEG GUVBNKES TWV EVDIAITNUATWY TOUG (TOTTIKA
mpooapuoyr)) (Kawecki & Ebert, 2004). O BaBudg diagopotroinong Twv
TTEPIBAAAOVTIKWY GUVONKWY atTd TTEPIOXN OE TTEPIOXN £TTNPEALEI onUavTIKG TN dpdon
TNS ATTOKAivouGag QUOIKAG ETTIAOYNAC. H atTOKAivouca QUGIKN £TTIAOYH OXETICETAI HE TN
YEVETIKA D1apopoTToinen TwWv QUOIKWY TTANBuGUwy £vég gidoug (avegdptnTa atmd v
YEWYPAPIKA TOUG atrdoTACN), EiTE AUECQ, DPWVTAC O CNUAVTIKA ASITOUPYIKA yovidia
Kal o€ 60a GAAa yovidia cuvdéovtal hadi Toug PE QUOIKS TPOTTO, EITE EUMECO PECW
NG YeveTIKAG TTapékkAiong (Schluter, 2001; Rundle & Nosil, 2005; Nosil, Funk &
Ortiz-Barrientos, 2009). Tevikétepa, n yovidiakr pory Opa WG MIA OMOIOYEVAG
€EENIKTIKA dUvaun, EPTTOBICOVTAC TN YEVETIKN BIaQOPOTToINCN Twv TTANBUCHWY KaTd TN
dladikacia Tng TTpocapuoyhg ota didgopa evdiaitipara (Barton & Partridge, 2000;
Lenormand, 2002), av kai uttdpxouv kai eEaipéocig (Garant, Forde & Hendry, 2007).
Emiong, o mANBuouoi (Kupiwg MIKPOU HeyEBoUg) TTOu €XOUV £TTNPEQCTEl atTd
QaIvouEva ‘YEVETIKAG oTévwong 1N @aivépeva emidpacng 10putry (bottlenet) givai
IDICITEPA  ETTIPPETIEIC OTNV EKPPACT) TUXAIAG YEVETIKAG TTAPAAAGKTIKOTNTAG Adyw
YEVETIKAC TTApEKKAIONG, KaBw TTepIopieTal n dpdon NG QUOIKAC ETTIAOYAC AAAG Kal n
ouvatdTNTa TTPOCAPHOYAS TWV TTANBUCUWY GTIC TOTTIKEG TTEPIBAAAOVTIKEG CUVBNKEC
Twv eviiauTNEATwy Toug (Kawecki & Ebert, 2004). Zuvettwg, n aAAnAeTidopacn PeTagu
NS QATTOKAIVOUCAG QUOIKAG ETTIAOYAC Kal Twv GAAWV €EEAIKTIKWY OUVAMEWY, Kal
€1I0IKOTEPQ TNG YOVIOIAKAG PONG, Eival KABOPICTIKA yIa TNV £K@Pacn Twv PIOAOYIKWY
XOAPAKTNPICTIKWY TWV TTANBUGHWY TTOU ATTAVTWVTAI GE DIAPOPETIKA EVOIAITAMATA.

AapBdavovtag uttown 611 01 TIHEG TWV TTAPAUETPWY TTOU OXETICOVTAI YE TNV £TTIRIWGCN
KAl TNV QvatTapaywyrn Twy atOuwy £ival avTITTPOCWITTEUTIKES TNE KATAAANASTNTAG TwY
evoIQITNUATWY, 0 BaBUOS DIaQopoTToiNCNG TWY XAPAKTNPICTIKWY TTOU GXETICOVTAI ME
TNV OPMOCTIKOTNTA YEWYPAPIKA ATTOMOVWHEVWY TTANBUCUWY gival EVOEIKTIKOG TNG
amdkpIong Tou KABe ¢€idoug oTnv ammokAivouoa @uoikn emAoyr. Qotdoo, Ta
XAPAKTNPICTIKA TTOU OXETICOVTAI HE TNV APHUOCTIKOTNTA TwV TTANBUGHWY evOEXETAI Va
Olapépouy akdpa kal PETatu TTANBuouwy e yovidiokrh pon (Reznick et al., 1997;
Koskinen, Haugen & Primmer, 2002), e€aitiag TnG £mMTAXUVONG TWV EEEAIKTIKWY
oiadikaciwy (Till-Bottrand, Wu & Herding, 1990; Partridge et al, 1995). Av kai

Bewpeital 611 T ONUOYPAPIKA XAPAKTNPIOTIKA Twv ATOHWY £XOUV TTEPIOPICHEVN
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kAnpovouikoTnTag (Fisher, 1958; Mousseau & Roff, 1987; Papaix et al., 2010; aAAG
BAETTe ki Seko et al., 2006), n €EEAIKTIKA Toug IKavOTNTA TTapapével uwnArl (Houle,
1992) e&aimiag kKupiw¢g Twv uwnAhwy emTTEdWY TNG ABPOICTIKAG  YEVETIKAG
mapahAakTikdéTNTag (additive genetic variance) (Fowler ef al.,, 1997; Kruuk et al.,
2000). MpokeIhévou, ETTOPEVWCE, Va KaTavonBouv o€ BABoOC o1 £€eAIKTIKEC BladIkagoieg
NG TTPOCAPHOYAS Twy TTANBUCHWY OTIC TOTIKEC CUVBNKEG, Eivalr amapaitnto va
TTPOGOIOPICTOUY O  TTAPAYOVTEG  JIAPOPOTTOINCNG TWV  XAPOKTNPIOTIKWY TG
appooTikéTNTag TwV TTANBUc WY (Ellegren & Sheldon, 2008).

H ék@ppacn ToAuyoviDiakwy XapakTApwy, Omwe givar n didpkeia JwAS Kal n
avaTrapaywyn Twv eviopwy, £mmnpeadetal onHavtikG amd TIC PETABAAASUEVEG
epIBalovTIKEG ouvOnkeg (Price & Schluter, 1991) kai amd 10 péyeBog Twv
OWMATIKWY OOMWVY Twv evnAikwy, OTTWG givar TO KEQAA KAl ©0 Bwpakag TTou
avaTTucoovTal ammd EexwPIoTOUC guBpuikoug diokoug (imaginal discs) (Ruiz et al.,
1991; Chua, 1992; Hasson et al., 1993; Sivinski, 1993; Partridge et al., 1999). Opuwsg,
TO MEYEBOC CWHATOG TWwV EVNAIKWY ETTNPEAZETal AUEGa atmd TIC TTEPIBAAANOVTIKEG
OuvBnKeg, ME ammoTéAeopa va kabictatar afidmoTog OLiKTNG TNG EMdOPACNS Twv
TTEPIBAANOVTIKWY CUVBNKWY OTNV GPUOCTIKOTNTA Twy TANBUGHWY. Z& autd TO
TTAQICI0, TO HEYEBOC CWHATOC CUVICTATAI VA XPNOIMOTTOIEITAI WS CUUMETARANTH KaTd
TIC OTATIOTIKES AVAAUCEIC TwV ONUOYPAPIKWY XAPOAKTNPIOTIKWY TWV EVNAIKWY, WOTE
va KaBiotatal £QIKTOC O JIAXWPICHOS Twv TTEPIBAANOVTIKWY ATTO TIC YEVETIKEG
emdpdaoeig (Roff, 1992; Kingsolver & Huey, 2008).

H Ttapoucia Tng payoAéTidag Tng Kepaoidg, Rhagoletis cerasi L. (Diptera:
Tephritidae), otnv cuputepn TTEPIOXA TNS Eupaciag péow dIGoTTapTwy TTANBUCHWY
OUVOEETAl ME TNV TTAPOUCIA YEWYPAYPIKAC TTAPAAAGKTIKOTNTAG OTA  OIKOAOYIKA
XAPAKTNPIOTIKA (DOMN] OIKOCUGTHAMATOS, KAIMA) Twv vl udTwy, ONUIOUPYWVTAG
TPOUTTOBECEIC YIa TNV TTAPAAAGKTIKOTATA OTA ONUOYPAPIKG XAPAKTNPICTIKA Twv
aTOpWV METAgU Twv TTANBuopwy (Stearns, 1992). 210 yeyovdg autd ouvTeAE Kal n
HEIWpEVN IKaveTNTa JIACTIOPAC TNS PAYOAETIDAC TNE KEPAOIAG GE CUVOUAGHS HE TN
OIGCTTOPTN KATAVOMN TWV QUTWV-EEVIOTWY OTIC TTEPIOXEC DIACTTOPAS TOU EVTOHOU
(Phillips & Dirks, 1933; Jones & Wallace, 1955; Boller & Prokopy, 1976; Fletcher,
1989; Kneifl, Paprétein & Kriourkova, 1997). EvtouTtolg, péXpI OAMEPQ, EAAXICTES gival
Ol TTANPOPOPIES VIa TA DNHOYPAPIKA XAPAKTAPICTIKA TWV EVAAIKWY TS PayOAETIOAC
NS KEpaoIdg (Boller, 1966a; Boller & Prokopy, 1976), evw atrouciAlouv CUYKPITIKES
ONUOYPAYIKES MEAETEC yIa TTANBUCHOUC TTOU TTPOEPXOVTAl ATTO  TTEPIOXEC ME
OIAQOPETIKA  YEWYPAPIKA KAl  OIKOAOYIKA  XApakTnpIoTIKA. ETtiong, mpdéogareg
TTANBUGHIGKESG WEAETEC TTOU TTPAYMATOTTOINBNKAV HE TN XPAoN MIKpodopudpuwyv

utToOoTNRICOUY OTI N YEVETIK DOMA TwWV QUOIKWY TTANBUGUWY TNG payoAETIOAE NG
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Kepaoiag kabopiletal o peydAo BaBUO ammd TN YEWYPAPIKA ATTOHMOVWGH TTOU
mpokaAgital Adyw amdéoTtaong (Augustinos et al, 2011; 2013). Acdouévou 611 n
YEVETIKA TTAPAAAGKTIKOTATA TWV YEWYPAPIKA ATTOHOVWHEVWY TTANBUCHWY £TTNPEALE
TNV EKPPACT QAIVOTUTTIKWY OIaPOpwWY, N TTAPOUCA MEAETN ATTOCKOTTEI, CUYKPIVOVTAG
Ta  ONUOYPAPIKA  XAPAKTNPICTIKA TANBUCUWY atmd  OIOQOPETIKES  YEWYPAPIKECS
TEPIOXES, va DIGAEUKAvVEL av TA XAMNAG eTTiTreda yoviOIaKAG PORS TTOU ATTOPPEOUV
Kupiwg ammé ™ vewypa@ik ammdoTacn Twy TIANBUGHwWY atToTeAsl OeikTn NG
O1aQopoTToiNCNG TWV DNUOYPAPIKWY XAPAKTNPIOTIKWY TWV EVNAIKWY TNG payoAETIOAC
NG Kepaoiag. EidikdTepa, egetdoaue Tty umébeon 6T T dNHOyPa@IKA
XAPAKTNPIOTIKA Twv eVNAIKWY JIaQEPOUY HETAEU TWV YEWYPAPIKA ATTOMOVWHEVWY
TTANBUGHWY HE XaUNAG etTiTreda yoviOIaKAS Pong, evw Oev UTTAPXOUYV ONUAVTIKEG

O1aQOPEC HETAEU TWV TTANBUC WY HE UWNAG TiTreda yoviBIaknS porg.

6.2. YAIKA kKou M€8odol

6.2.1. TIAnBuopoi TNG PAYOAETIBNG TNG KEPUTIAG

ZTNV TTapoUCa MEAETN Xpnoidotromenkav Tévie TTANBUCUOI TNG payoAéTidag g
Kepaolag, téooepig amd tTnv EAAGDa kai évag amd tn Mepuavia (BEikéva 15). O
eANVIKOi TTAnBucuoi TTpoépxovTav amd TN Adevn (Kolavn), 10 MeptouM (TpikaAa),
Ta Kdtw Agxwvia (Mayvneoia) kai ta Xavid (KpATn), kai o yeppavikdg TTAnBucude atrd
10 Stecklenberg (Harz). H avdAuon tng yeveTIKAG SOPNAG Twv TTapatravw TTANBUC UwWV
ME TN XpAon oudéTepwy Hoplakwy deikTwy £0<1Ee 611 o1 TTANBucpoi atrd T Adgvn, 10O
MepToUAI Kai Ta K. Agxwvia avAkouy oTny idia ouada (cluster) evw o1 TAnBuooi atrd
Ta Xavid kai To Stecklenberg mrapoucidfouv pikpdtepa etmimeda yovidIoKAG pong HE
TOUG TTapaTTavw TTANBUCHoUg, TTapdTi n yovidlakr pory METagU Toug cival augnuévn
(Augustinos et al., 2011; 2013).

H Adovn kai 10 MMePTOUM gival opeIveS TTEPIOXES, v Ta K. Agxwvia givar TedIvi-
mapaBaAiaooia mepioxn (Mivakag 12). H mepiox Tou Stecklenberg xapakTtnpileta
amd €UKPATO KAIMA, HME KPUOUC XEIMWVEG Kal CeOTA Kal uypd KAaAokaipia, OTTou
onueiwvovtal cuxvéc ppoxomrwoelg (Mivakag 13). Ta kahokaipia ota Xavid givai
Opooepd kal ENpd kai akoAouBouvTal ammd ATTIOUS GAAG BPOXEPOUC XEIUMWVES. ZTIG
mTEPIOXEC TOU [epTOUAioU Kal TNG AAPvVNG, T KAAOKAIpIa gival £TTioNg dpooepd Kal
ENP4d, aAAG Ol XEIMWVES gival KPUOI KAl Bpoxepoi. AvTiBeTa, n TTapABAAGCGCIa TTEPIOXN
Twyv K. Agxwviwy xapaktnpidetal amd {eoTd KAl ENPd KAAOKAipia hE ATTIOUS Kal

UYPOUC XEIMWYEG. H TTEPIODOC wpiMavong Twv KAapTTwy TNG KEPAOIAS GAAG Kal AAAwWVY
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Aiy6TEPO Onpavtikwy EevioTwy (P. mahaleb and Lonicera spp.; Mivakag 14) eivai
EVOEIKTIKOC TOU XPOVOU EPPAVIONS TWV EVNAIKWY TNS PayoAETIDAC TNG KEPAOIAE OF
KABe treploxn.

ﬁy o
e r/

)
o Stecklenberg

Eikéva 15. XApTnNg YEWYPAPIKAS KATAVOUNG TwY TTANBUCHWY TNG PAayoAéTIdag tg

KEPAOIAC TTOU XPNOIMOTToOINONKAav oTO TTapOV Ke@daAaio.
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Mivakag 12. Mewypa@ikd XAPAKTNPICTIKA TWY TTEPIOXWY KAl NHEPOMNVIA CUAAOYAC KAPTTWY VIA TOUS TTEVTE TTANBUCHOUG TNE PAYOAETIDAC TNG

KEPACIAC TTOU XPNOILOTTOINBNKAY CTA TIEIPAMATA dNUOYPAPIag.

Mewypagikd oTiyua

] ] Yybpetpo ] ]
MANBucuég EvOiaitnua ZUAAOYA KapTTwyv
(VEWYP. HAKOG, YEWYP. TIAGTOG) (1)
Adopvn OpeivA mrepioxn Tng EANGDag 40°17°08"" N, 21°08°'53" E 1.050 30 louviou
MepTOUNI OpeivA mrepioxn Tng EANGDag 39°32°19" N, 21°27°58"" E 1.121 2 louhiou
Kdatw Agxwvia Medivi Tepioxn Tng EAAGDag 39°19°49" N, 23°02°17"" E 41 21 Mdiou
Xavia Nno1wTIkn TTEPIOXN TNS EANGDOC 35°51°01" N, 24°01°07" E 450 13 louviou
ZT0UG TTPOTTODEG TN OPOCEIPAG
Stecklenberg Harz, Mepuavia 51°73'00"" N, 11°08'00" E 264 10 louAiou
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Mivakag 13. KAIpaTIKG dedopéva Twy TTEVTE TTEPIOXWY aTTO OTTOU TTPONABAY o1 TTANBUGHIOI TNG PayOAETIOAC TNE KEPATIAC.

@epuokpacia [U.0., (EAAXIOTN-UEYIOTN)], °c’

Méan Bpoxomrrwan, XIA.

Mrivag Adpvn [MepTOUAI K. Agxwvia Xavia Stecklenberg Adpvn TeptovAl K. Aexwvia Xaviad  Stecklenberg
lav. 45 1.55 8.7 12 2
(-3.56-18.7) (-1-4.4) 6.1-11.7) (9.3-15.7) (-0.7 - 4.8) 36.3 204 .2 39.8 96.8 48.4
de. 4 0.8 9.9 11.7 1.2
(-4.3-17.6) -3-4.7) 6.5-136) (8.5-156) (-1.8-4.3) 20.9 216.7 29.2 857 439
Mdap. 7 35 12.9 13.9 41
(0.3-206) (-09-85) (89-17.5) (10.3-18.5) (0.1-8.5) 56 1771 234 344 491
ATTpiA. 11 7.7 15.9 16.3 9.8
(40-222) (26-122) (11.7-206) (126-20.7) (3.8-15.3) 423 90 17 291 38.2
Mdiog 15.8 12.9 21.3 20 13.7
(6.8-275) (7.0-19.7) (16.8-26.3) (15.8-245) (7.9-19.2) 449 85.4 311 226 87.6
louv. 18.9 15.8 259 249 17.1
(11.2-275) (96-224) (21.4-314) (204-30.3) (11.1-221) 395 56.9 24 8 0.1 60.7
IouA. 233 18.1 28.5 27 19.6
(13.8-318) (11.5-258) (23.8-336) (22.2-31.4) (13.8-252) 0 57 7.4 0 825
Auy. 23.2 18.9 28.3 26.7 16.5
(15.0-343) (11.7-24.4) (23.3-327) (221-31.4) (11.6-21.5) 37 225 28.4 0.2 496
JETT. 17.5 13.2 226 233 15.4
(9.3-306) (9.3-19.00 (185-266) (19.3-28.0) (10.2-21.1) 437 101.3 345 14.5 82.2
OkT. 15.5 9.2 18 19.9 11
(7.2-289) (5.7-149) (146-225) (16.2-248) (7.0-15.6) 771 3434 66 437 271
Noép. 13 7.7 14.4 16.8 6.2
6.4-229) (1.9-128) (10.3-17.5) (13.3-20.7) ((3.2-9.3) 146.1 160.8 46.5 38 40.9
AgK. 33 37 10.3 13.5 32
(-51-166) (2.5-8.1) (7.2-13.3) (10.4-16.7) (0.7-5.8) 62.1 177.3 99.6 108.9 33.1

' Nepiodog avapopdg : Adevn, Xavid kai K. Aexwvia: 2007-2010, MeptoUAi: 2009 -2010, Stecklenberg: 2005-2007. Ta KAIWATIKG GTOIXEIQ TNG
TepIoXNS TNG Adpvng Koldavng TTpoépxovTal atrd TO METEWPOAOYIKO oTaBud Tou Agpodpopiou NG Kaotopidg (Apyog OpeoTiKou) (UWOUETPO:

6691) oe amréoTaon Trepitrou 20 XU. amrd TN Adevn.
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Mivakag 14. lMepiodol diaBeoipoTnTag KapTrwy o€ KaBe Trepioxr). O1 oKIalOpEVESG OPICOVTIEG TTEPIOXEG avapEpovTal oTn JIAPKEIa TNG TTEPIGdOU

DIaBECINOTNTAG KAPTTWV.

MANBU GO

ATTpiAIOg

Maiog

Adagvn

louviog

MepToUuA

Kartw Agywvia

Xavia

loUAlog

AUyouoTog

Stecklenberg
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Baoel NG yewypaPIkAg Kal YEVETIKAS aTTOOTACNC, KABWE KAl TWv XAPAKTNPICTIKWY
Twv evdiamnuatwy (repiodog dIaBecIudTNTAC KAPTTWY, KAIPa), opicaue dUo oudadeg
TANBuGpwy. H Tpwtn opada (tTou ammd €dw kal oto £EAC Ba ava@épeTal wg
‘aAAOTTaTPION TTANBUGOI) TTEPIAAUBAVEI TOUC TTANBUCHOUC TNG AGQvNng, Twy Xaviwy
Kal Tou Stecklenberg, o1 o1T0i0I BEWPOUVTAI YEWYPAPIKA ATTOMOVWHEVO!I PE XAMNAQ
emimeda yovidiakng pong (Augustinos et al.,, 2013). O mAnBuoudg TG Adgvng, o
OTTOIOC Eival QVTITTPOCWTTEUTIKOG TNS NTTEIPWTIKAC EAAGDAC, eTIAEXONKE TUXQia HETAEU
TWV TPIWV NTTEIPWTIKWY TTANBUcHwy. O1 dia@opiés oTa ONUOYPAPIKA XAPAKTNPIOTIKA
TWV EVNAIKWY HETAEU Twv OANOTTATPIWY TTANBUGUWY TTapédevay OTaBEPEC (BAETTE
ATtroteAéoaTA), aveEapTnTa Tou TTANBUCHOU (Adgvn, MepToUAl i K. Agxwvia) TToU
QVTITTPOCWTTEUE TNV NTTEIPWTIKA EAAGDQ 0TnV OPGda Twv aGAAOTTATPIWY TTANBUCIWY.
H deutepn opdda atroteAsital amrd Toug TANBUCoUC TNS Adevng, Tou MNepTouAiou Kal
Twy K. Agxwviwv, oI oTroiol Bpickovial O HIKPOTEPN YEWYPAPIKA atTOOTAON
(NTTEIPWTIKOI EAANVIKOI TTANBUGCHOI) K& CUVBEOVTAIl HE UPNAOTEPQ ETTITTEDQ YOVIBIAKNS
pong (amd €dw Kal o1o £€N1C Ba avaépeTal wg “TTANBUCHOI e YOVIDIaKN POR), Evw

OIaQEPOUY WG TTPOC TA OIKOAOYIKG XAPAKTNPICTIKA Twy EVOIATNHATWY TOUG.

6.2.2. TeipapaTIKN dlAdIKaTia

Ta eviAIKa TNG PAYOAETIOAC TNG KEPATIAC TTPOEKUPAY ATTO VUMUPES TTOU CUAAEXTNKAV
ammd TpooRePAnUéva kepdoia (P. avium L) twyv g€etalduevwyv mrepioxwy (Kepaiaio
2). O1 vOppEeg, auEowWE PETA TNV CUAAOYH TOuG, TTapépEivay oTo EpyacTripio otoug 25
1 1°C yia 2.5 priveg. Ztn ouvéxela, yia opada arrotehoupevn amd 400 vopgeg atrd
KABe 1TANBucud ToTToBEeTBNKE OToug 3 + 1°C yia pia Tepiodo atmd 6 £wg 8 pAveg,
TTOU €ival IKavA yIa TV TTEPATWON NG diatrauong Tou KABe TTAnBucpou. O VUUPES
peTaQEPONKav §ava otoug 25 £ 1°C péxpl va oAoKANpwOEi N £6000¢ Twv evNAIKwV.
‘Eva feuydpl atopwy (Eva apoevikd kal Eva BnAukd) ammd KGBe TTANBucud (evidg 24
WPWV HETA TNV evNAIKIWGH TOoug) TOTTOBETABNKE & aTOMIKG KAOUBAKI dnuoypagiag
(KepdAaio 2) kal Karaypa@oviav KaBnuepivd n woTtokia Twy BnAukwv Kal n
NUEPOMNVIQ TOU BavATOU TWV APCEVIKWY KAl Twv BnAukwy atduwy. Mpokeipévou va
EKTIMNBEI N emmidpacn TNS mMBAvAS TTAPAAANAKTIKOTNTAC TNG TPOPAC TWV TTPOVUMQWY
OTIGC ONMOYPAPIKEC TTAPAMETPOUC TWV EVNAIKWY, KATAYPAPNKE TO MHEYEBOC TOU
Bwpaka kal TNG KEQAAAG Tou KABe evAAikou (BnAukd kal apoevikd) Katd Tnv
nuepounvia Tou Bavdtou Tou, £T01I WOTE va OPICTEI TO HEYEBOC TOU GWHATOC WG
OUMHETABANTA OTIC QvOAUCEIS TwY ONUOYPAPIKWY XAPAKTNPIOTIKWY TwV EVNAIKWY

(KepdaAaio 2). Mpayuarotroménkay 33-50 eravaAAWeIS yia KB TTAnBuoué.
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6.2.3. ZTaTIOTIKA avdAuon

Ma va eE€TACTEN £AV TA OTOIXEIO AKOAOUBOUV KAVOVIKI KATAVOMK], XPNOIHOTToINONKE TO
KpiTApio  Kolmogorov—Smirnov. Ta kpimipia Kruskall-Wallis kai Mann—\Whitney
XPNOIMOTTOINBNKAY yIa va £E6TACTE av 0 TTANBUCHOC KAl TO QUAO gixav ONUAVTIKA
eMdPACN OTO MAKOG TOU BWPaKa, OTO TTAGTOC Tou Bwpaka Kal 6To TTAATOC TNG
KEQAANG Twv evNAIKwY METAEU Twv TANBUCHWY Twy dUO0 egeTalduevwoy OPAdwY
(‘aArotrarpiol TAnBucuoi’ kal “TTAnBucuoi Ye yoviDiakr pory). To HOVTEAO avaAoywy
kivdOvwy Tou Cox (Cox proportional hazard model) NG Hop@Ag hit) = ho(t)e”
(Movtého 1) (Collett, 2003) xpnoiyoTTOINONKE yia va €EeTaoTE: a) n €midpacn Tou
TTANBUGOU, TOU QUAOU KAl TOU HEYEBOUC CwuaTog (MAKOS Bwpaka, TTAATOC Bwpaka
Kal TTAGTOG KEPAANS) oTtn didpkeia {whig kal B) n €midpacn Tou TTANBUCIOU KAl TOU
HeyéBouC cwpaTog OTN OIGPKEID TWV AVATTAPAYWYIKWY TTEPIGdWY Twv BnAuKwWwyY
(TrepiodOC TTPOWTOKIAG, WOTOKIAG Kal TTEPIODOG HETA TNV WOTOKIA) METAEU Twv
TTANBUGHWY Kal Twy dUo opadwy. H hi(f) amoteAei T cuvdptnon kivduvou (hazard
rates) OeBOMEVWY TWV TTAPATNPACEWY OTIC CUMMETABANTEC KaI N Ay(f) TN GuvapTNON
Kivbuvou avagopdg (baseline hazard). O1 mapdyovreg pe onpavTikn £midpaon
€IoAXBNoav o€ TTOAU-TTOPAYOVTIKO MOVTEAO avAAoywv KivOUvwy (povtédo Cox). ZTn
ouvéxela xpnoipotroindnke otadiakr diadikacia emAoyng (forward stepwise) yia v
KATAOKEUN TOU TEAIKOU povTéAou. Or TTapayovTeg TTou dev gixav onuavTikh £midpaocn
(kpitApio Wald) eCaipébnkav ammd 10 1EAIKG povTéAo. Ta mapddeiypa, otnv
TTEPITITWON TNG OMAdAC TWV TTANBUCHWY HE YovIBIaKE pon, 0 TTapdyovTag TTANBUCGG
atroTEALI TN CUMMETARANTH (covariate) o1o povTéAo (1), étToU TO h; = B TTANBUGOG, +
B.TTANBuUouOG, armoteAel TO  ypapuIkKd  TuApa Tou Movréhou. O TTapdyovtag
TANBUGHOC, AauBdver Tnv TiwR 1 o6tav 10 gvAAIko TTpoépxetal amd 1n Adevn
(drapopeTikad Aaupavel Tnv TiPA 0) Kal o0 TTapdyovTag TTANBUGHOC, AauBavel Ty TipA 1
otav 1o evAAIKO TTpoEpxeTal atro 1o lMepTOUAI (BlagopeTikG Aappaver Tnv TR 0). O
TTANBUGHOC Twy K. Agxwviwy Xpnoipotroiftnke wg TANBucués avagopdc (baseline).
H emidpaon twv cupueTapAnTwy €ite otn dIdpkeia TG (WA £ite otn dIdpKEIa Twy
QAVATTOPAYWYIKWY TTEPIOdWY UTTOAOYIZETAI ATTO TOUG CUVTEAEOTEG B OTO YPAMMIKO
THAMG TOU HOVTEAOU.

O1 mipég TG MEong wortokiag (fecundity) Twyv BnAuKwWY Twv TTANBUCHWY PE yovIBIOKN
pon peTaTpdTMKAV OE V(X) + 1 WOTE va TNPOUV TIC TTPOUTIOBETEIC yIa THV avaAuon
ouvdiakupavong. H avaAuon ocuvdiakupavong (ANCOVA) xpnoigoTroinénke yia va
€EETAOTOUV OI TTAPAYOVTEG TTOU ETTNPEAGJOUV TNV WOTTAPAywyn, ME TOV TTANBUCHO va

opifeTal w¢ oTaBepdc trapdyovrag (fixed factor) kar 10 PEYEBOC GWHATOC Twv
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evnNAikwy (PAKOC Bwpaka, TTAGTOC Bwpaka Kal TTAGTOC KEQAANS) wC CGUUUETABANTA
(covariate). H ouykpion TN KATAVOMRNG TNG WOTOKIOC O€ OXEON ME TNV NAIKIO HETAEU
OlapopeTikwy TTANBuUoPwyY TTpayparotronenke pe v avaluon ROC (Receiver
Operating Characteristic), 6Tw¢ autr) eplypagnke amré Toug Alonzo et al. (2009). Ol
OTATIOTIKEC AVAAUCEIC TTPAYMATOTTOINBNKAV WE TN XPron TwWV CTATICTIKWY TTAKETWY
SPSS 17.0 (SPSS Inc. Chicago, IL, USA.) kai R 2.10 (http://www.r-project.org).

6.3. ATroteAéopaTta
6.3.1. MéyeBog cwpaTog eVnAikwy

Zoppwva He To Kpitipio Mann-Whitney, ta apoevik@ gixav onpavrika HIKpOTEPO
péyeBog aTrd Ta BnAUKA Twv aAAoTTaTPIWY TTANBUC WY (MrKog Bwpaka: U = 1759.5,
N = 261, P < 0.001; mAdarog Bwpaka: U = 2280, N = 261, P < 0.001; TTAATOC KEQAANG:
U = 2864, N = 261, P < 0.001) kai Twv TTANBucpwy pe yovidiakr pory (MAKog Bwpaka:
U = 19445 N = 2905, P < 0.001; mrAarog Bwpaka: U = 3229, N = 295, P < 0.001;
TTAGTOG KEQOAG: U = 3441, N = 295, P < 0.001) (Aiaypappa 6).

Agv TTapampnénkav onuavtikéC dIaPopEéC OTO PAKOC TOu Bwpaka avAaueosa oTta
apoevikd (KpirAplo Kruskal-Wallis; x> = 4.852, d.f. = 2, P = 0.088) A BnAukwv
(Kpimipio  Kruskal-Wallis; x> = 1.633, d.f. = 2, P = 0.435) Twv aA\OTTATPIWY
TTANBuopWY. AvTiBeTa, TO TTAGTOC TOU Bwpaka Kal To TTAATOS TNG KEPAArS DIEQEPE
onUavTika MEeTagu Twyv TTANBucpwy 1600 ota apoevika (Kpiripio Kruskal-Wallis;
TAGTOC Bwpaka: x° = 42.970, d.f. = 2, P < 0.001; TAGTOC KEQaAAC: x° = 26.522, d.f. =
2, P < 0.001) 600 ka1 ota BnAukd (Kpitpio Kruskal-Wallis; TAGToc Bwpaka: x* =
11.835, d.f. =2, P = 0.003; TTAGTOC KEQOAAC: x* = 12.473, d.f. =2, P = 0.002).

To péyeBoC TOU CWHATOC TWV EVNAIKWY DIEPEPE TNUAVTIKA METAEU TWV TTANBUCWY
HE yoviBIakn por) T6OO OTa APOEVIKA 600 Kal OTa BnAUKA, PE EEQIPEON TO MIKOG TOU
BUIPAKO TWV APCEVIKWY ATOMWY (APOEVIKA, HAKOC Bwpaka: x° = 3.556, df. =2, P =
0.169; mAdro¢ Bwpaka: x° = 57.202, d.f. = 2, P < 0.001; TTAGTOC KEQAAAC: X° =
20.140, d.f. = 2, P < 0.001; OnAukd, prikoc Bwpaka: x* = 10.277, d.f. = 2, P = 0.006;
TAdToc Bwpaka: x° = 36.960, d.f. = 2, P < 0.001; TTAGTOC KEPAAAC: X° = 16.935, d.f. =
2, P <0.001).
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Adewm Xawid  Stecklenberg Adovn MeptolAl K. Agxuwvia

Aidypoappa 6. MAkog Bwpaka, TTAATOG Bwpaka Kal TTAATOS KEQAARS (XIAlooTd £ SE)
TWY EVNAIKWY TNG PAYOAETIOAC TNG KEPACIAG TTOU TTPOEPXOVTAl atTd AAAOTTATPIOUC
TTANBUCoPOUG Kal atrd TTANBucuoug e yovidiakr por). Or KUKAOI yaupou Kal AoTTpou
XPWHATOG avagEPOVTAl GTA APCEVIKA Kal BnAukd, avtioToixa. MNa va dieukoAuveei n
OUYKPION METAEU Twv TTANBUGHWY, Ta OeOOPEVA TOU HEYEBOUC TOU CWHATOS TWV

evnAikwyv NG Adevng divovTtal kal OTIC BUO GTHALG.
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6.3.2. EmBiwon

H péon didpkeia CwAC Twy evAAIKWY atOpwy (ApCEVIKWY Kal BnAukwy) 1600 Twv
AAAOTTATPIWY TTANBUCUWY 600 Kal Twv TTANBUCHWY PE yovidiakr por divovral GTov
Mivaka 15. ZToug aAAotrdrpioug TTANBucpoug, To povTEAo Cox (EeTAlovTag TOV KABE
TTapAyovTa XwpIoTd) £DeIEe 6T oUTE 0 TTANBUOHOCS (X = 4.298, d.f. = 2, P = 0.117)
oUTe TO QUAO (}* = 3.319, df. = 1, P = 0.068) cixav onuavTikf €midpacn ot
HaKPORIOTNTA TWV EVNAIKWY, OE QVTIBESN HE TO PEYEBOC OWHATOC (UAKOC BWpaKa: X*
= 5.032, d.f. = 1, P = 0.025; TAGTOo¢ Bwpaka: x* = 6.366, d.f. = 1, P = 0.012; TTAGTog
KEQOAAG: x° = 7.277, d.f. = 1, P = 0.007). OI TTapQyOVTEC WE GNUAVTIKA ETHOPACN

€IoAXBNoav o€ TTOAU-TTOPAYOVTIKO MOVTEAO avAAoywv KivOUvwy (povtédo Cox). ZTn

ouvéxela, xpnoidotroidnke otadiakr diadikacia emAoyA¢ (forward stepwise) yia Tnv
KATAOKEUN TOU TEAIKOU HOvTéAOU, TToU £0£I1Ee OTI pdvo TO TTAATOC TNG KEQAAAG €ixe
onMavTikh emidpacn otn dIApKEIa (WS TWV EVNAIKWY.

ZXETIKA pE TOUG TTANBUCPOUG pe yovidlokh porj, To poviého Cox (eEeTAlovTag Tov
KGBe TTapdyovTa XwpIoTd) £DeIfe 6Tl 0 TTANBUOHOS (x° = 21.003, d.f. = 2, P < 0.001),
T0 QUAO (¥ = 4.311, d.f. = 1, P = 0.038) ka1 To PEyEOOC TOU CWHATOC (MAKOS BWPAKA:
X° =23.552, df. =1, P < 0.001; mAdrog Bwpaka: x* = 23.627, d.f. = 1, P < 0.001;
TTAGTOC KEPAAAG: x° = 20.766, d.f. = 1, P < 0.001) gixav onuavTik €midpacn oTn
di1Gpkela CwAG Twy evnAikwy. O1 TTAPAYOVTEG PE ONUAVTIKR ETTIdpaon gionxBnoav og
TTOAU-TTAPAaYOVTIKO  POVTEAO avAAoywv KivOUvwy (povtého Cox). ZTn ouvéxela
xpnoiyotroimnenke oradiakr diadikacia EMAOYAG YIA TNV KATACKEU TOU TEAIKOU
HovTélou. BpéBnke 611 N didpkeia QWS Twv EVNAIKWY ETTNPEAZETAI CNUAVTIKA a1TO TOV
TANBUo 6 (x* = 15.159, d.f. = 2, P = 0.001) kai To MAKOS Tou Bwpaka (x* = 17.885,
d.f. =1, P <0.001). Zuykekpipéva, Ta evihika atrd 1o MepTouAl ATAY TA HOAKPORIOTEPA
aropa 6Awv Twv TANBucpuwy. O kivbuvog Bavdrou yia éva evAAIKO dTopo atrd To

-0.475

MepTOUAI pEIWvVETAI KATA TTAPAYOVTa € (=0.622), katd Yoo 6po, 11 62%, oc oxEon

He éva evihiko atro Ta K. Aexwvia (TTANBUGHOS avagopdg).
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Mivakag 15. MakpoBIdTNTa ApCEVIKWY Kal BNAUKWY KAl QvATTApAYWYIKOi pUBLIoi (MEGN Kal HEYICTN woTtapaywyr) BnAukwy TTEVTE TTANBUCHWY
NG PAYOAETIOAC TNC KEPATIAC.

Méon didpkeia {wng Avartrapaywylkoi pubpoi

(nuépect SE) (auyd ava BnAuko)
MANBucuég

MEon ouvoAIKr MéyioT

ApoevIKA ©nAukad k ) 4 viem )

woTtrapaywyn £ SE woTTapaywyn
Adopvn 45.98 £ 2.44 57.34+ 3.21 278.84 +22.3 384.16
MepTOUAI 60.48 + 2.61 62.38 £ 2.87 116.84 £ 11.1 152.20
Kdtw Agxwvia 47.58 + 2.59 43.54 + 3.07 138.88 £ 18.0 266.38
Xavia 48.10 £ 3.40 48.20+2.92 156.68 + 16.3 220.73
Stecklenberg 42.94 + 2.80 4464 + 3.59 191.67 £ 22.5 284.19

b
H péyiotn woTtrapaywyr uttoAoyioTnke ammd Tov TUTTO ;Mx , OTTOU X = BIGoTNHAa nAIKiag oe nEépeS, a= nAikia katd Tnv évapén NS

wotrapaywyng, b= nAikia kard 1 AAEN TS wotrapaywyng, Mx = GuvoAikdg apiBuog auywy TTou evamdbece éva Péco BnAukd otnv nAikia x
(Carey, 1993).
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O1 KauTTUAEG emBiwong o€ oxEon PeE TNV NAIKIA Twv BNAUKWY KAl TwV APOEVIKWY
atépwy 1600 TWY AAAOTTATPIWY TTANBUCHWY 600 KAl Twv TTANBUCUWY HE yoviIDIaKA
pon divovTal 010 AIQypappa 7. ZTa OnAUKA Twyv aAAOTTATPIWY TTANBUC WY, O PUBNOS
BvnoiuoTNTaC TTapéPEIvE XaunAOS péxp! TNV 20" nuépa CwAg Toug Kal augdvovray
oTadIak OTIC HEYOAAUTEPES NAIKieC. QOoT6C0, 0 PpuBUOS BvnoIuéTNTAC TWY BnNAUKWY
amd ™ Adevn ATav MHIKPOTEPOC (AAAG OX1 ONUAVTIKA) atmd TOV QAVTICTOIXO TWvV
BnAukwyv atmd Ta Xavid kai Stecklenberg. O1 KOUTTUAEG €TTIRIWONG TWV APCEVIKWY
até 1N Adgpvn kai To Stecklenberg Atav oxeddv TauTdONUES, TTAPOUCIAZOVTAG MIO
XAPAKTNPIOTIKA atrdTONN augnon Tou pubpou BvnoiuétnTag petd Tnv 20" nuépa Jwhg
TOUG, VW TTAPOHOIA ATAV KAI N KAPTTUAN £TTIRIWONG TWY ApCevIKWyY atrd Ta Xavid.

ZXETIKA JE TNV OMAdA Twv TTANBUGHWY HE yovIDIakr por, Ta BnAukd amd tn Adevn
kal To MepTOUAI gixav uPnASTEPO PUBUO £TTIRILWONG META TNV NAIKIA Twv 10 NUEPWY OE
oxéon pe Ta BnAuka amd Ta K. Agxwvia. O puBudg BvnoiudTnTag TWY OPCEVIKWY
ATav TTOAU XaunAdg péxpr mrepitrou Tnv nuépa 20 yia Ta dropa ammd 1n Adgvn Kal Ta
K. Aexwvia, evw 0 puBuég emiBiwong Twy apcevikwy atrd 1o MepToUAl TTapéuEIve

uWpnASS péxp! Tnv 40" nuépa TNG evAAIKNG WS TOUC.
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AMAoTTdarpiol TAnBuopoi MANBuouoi pe yovidiakr pon

Apoevikd

ApPOEVIKG 1
0.8

0.6
0.4
0.2

OnAukd
X 08 -
& 06
3
(o}
E 04
L
02
0 | } ( E X ;.- o ;.-;.-._..:.: : r T T T T o T ]
0 20 40 60 80 100 120 0 20 40 60 80 100 120
HAIkia (nuEPEC) HAIkia (NuEPEC)

Aldypappa 7. KaptmuAeg emBiwong Twv evnAikwy ardpwy (apoevIKwyY Kal OnAUKWY)
TWV GAAOTTATPIWY TTANBUCUWY Kal Twv TTANBuopwy pe yovidiakr por. Or évroveg
HaUPES, AETITEC MAUPES KAI YKPI YPAHMES avagépovTal oTa evAAIKa atrd Tn Adevn, Ta
Xavid kai To Stecklenberg, avriotoixa (apiotepr] oTAAN). O1 £vTOveG PAUPEG, AETITEG
HaUPES KAl YKPI YPAUMES ava@épovTal oTa evAAIKa atréd Tn Ad@vn, 10 MepTOUAI KaI TQ
Kdarw Aexwvia, avtiotoixa (081G otiAN). MNa va dIEuKoAUVBEl N ouyKpIon PETAEU Twv
TTANBUG WY, Ol KAUTTUAEG TIRiwoNG Twy evnAikwy TNS Adgvng divovTal kal oTi¢ dUo
OTAAEG.

6.3.3. Avatrapaywyn

H évapén TtnN¢ woTtokiag Twv BnAukwv Twv  AAAOTTATPIWY  TTANBUCHWY
TpayuatotroiNdnke péXpr TNV 7" nuépa NG Jwni¢ Toug Kai n péon didpkeia NG
TEPIOOOU WETA TNV woTokKia ATav TepiTTou 3 nuépes (AlIdypappa 8). H péon didpkeia
NG TTEPIOdOU WOTOKIAC Twv OnAukwyv Kupaivovtav amd 37 éwg 48 nuEPES.
EidikoTEPQ, N TTEPIODOG WOTOKIAE Twv BnAukwy atrd T Adevn ATAv PHEYaAUTEPN aTTd
auTr Twv BnAukwy atrd Ta Xavid kal To Stecklenberg. To povréAo Cox £0€1Ee OTI oUTE
0 TTANBuopée (% = 1.326, d.f. = 2, P = 0.515) 00Te TO PEYEBOC TOU GWHATOS (MAKOC
Bwpaka: x* = 0.354, d.f. = 1, P = 0.552; Adroc Bwpaka: x* = 0.546, df. =1, P =
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0.460; TTAGTOC KEPAAAC: x° = 0.219, d.f. = 1, P = 0.640) ATav GNUAVTIKO EKTIMNTES TN
didpkelag TNG TrePIGdOU TIPIV TNV woTokia. Ouoiwg, dev BpEONKE onUavTikr eTTidpacn
TOU TTANBUGHIOU 1] TOU HEYEBOUC TOU CWHATOC OTN DIAPKEIa TNS TTEPIODOU HETA TNV
wortokia (MovtéAo Cox; TTANBUGHOG: X° = 2.367, d.f. = 2, P = 0.306; YAKOS BwpaKa:
X° = 0.000, d.f. = 1, P = 0.993; mAdTo¢ Bwpaka: x> = 0.537, df. = 1, P = 0.463;
TTAGTOC KEQOAAC: X° = 0.253, d.f. = 1, P = 0.615). QoT1600, 0 TTANBUCSOS (X = 14.633,
d.f. =1, P = 0.001) cixe onuavtikA emidpacn otn diapkeia TnG TEPI6doU wOTOKIAG, GE
avtiBeon pe To péyeBog Tou owpaTog (UiKog Bwpaka: x? = 0.137, d.f. =1, P = 0.711;
TAGTO¢ Bwpaka: x* = 0.015, d.f. = 1, P = 0.902; TAGTOC KEPAAAC: x* = 0.081, d.f. = 1,
P=0.777).

ZXETIKA ME TOUGC TIANBUCHOUC e yovidIaky por, N &évapgn TNS WOTOKIAg
TTpayuartotroiitnke péxp! TNV 77 nuépa TS {wAC Twv BnAUKWY atmd Tn Adevn, evw
xperaoTnkav mePIooéTEPO atrd 9 NUEPEC yIa va EEKIVAOOUV VA WOTOKOUV Ta BnAukd
ammd 1a K. Aexwvia (Aldypapua 8). EmimrpocOeTa, n mepiodog woTokiag Twv BnAukwy
amd ™ Adevn kar o MEPOUAI ATaV PakpuTeEPn ammd autr] Twv BnAukwy atrd 1a K.
Nexwvia. To poviéAo Cox £Be1Ee OTI 0 TTANBUOUOS (x° = 8.195, d.f. = 2, P = 0.017) €ixe
onMavTIKA £TTidpacn otn JIGPKEIA TNG TTEPIGDOU TTPIV TNV WOTOKIA, O£ avTiBeon WeE TO
uéyeBoc Tou owpaTog (uAKo¢ Bwpaka: x° = 0.119, df. = 1, P = 0.730; TAGTOC
Bwpaka: x> = 0.065, d.f. = 1, P = 0.799; TTAGTOC KEQAAAC: x* = 0.024, df. =1, P =
0.878). Mapouoia ATav Kal Ta arroTeAéoaTa yia T JIdpKeIa TS TEPIGdOU PETA TNV
wortokia (TTAnBuopéde: x* = 11.930, d.f. = 2, P = 0.003; pAkog Bwpaka: x* = 2.671,
d.f. =1, P = 0.102; TAdTog Bwpaka: x* = 3.685, d.f. = 1, P = 0.055; TTAGTOC KEPAAAC:
X =0.364, df =1, P = 0.547). To poviého Cox (e€T@ZovTag Tov KABE TTapdyovTa
XwpPIoTA) £0c1Ee 6T N diIdpKkela TNG TTEPIODOU WOTOKIAg eTTNPEAZeTal oNUAVTIKA atrd
Tov TTANBUoPé (}° = 11.059, d.f. = 2, P = 0.004) kai To prKog Tou Bwpaka (x° = 6.487,
d.f. =1, P=0.011), ot avti®son pe To TTAATOC TOU BWpaka (x° = 2.746, d.f. =1, P =
0.097) ka1 To TTAATOC TNE KEPAAAC ()% = 2.697, d.f. = 1, P = 0.101). XpNnGCIMOTTOIVTAC
MOVO TOUG TTAPAYOVTEG HE ONMAVTIKE £TTIOPacn oTo TEAIKO HOvTEAO Tou Cox, Bpédnke
611 0 TTANBucu6S (x° = 8.502, d.f. = 2, P = 0.014) ka1 T0 YAKOC Tou Bwpaka (x* =
4223, df. =1, P = 0.040) Atav onPavTiKoi ekTIUNTEC TNG DIdpkelag TG TTePIddou

WOTOKIAg Twy BNAUKWY Twy TTANBUGHWY HE yOVIBIaKL por).
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Ailaypappa 8. lMepiodol avatrapaywyng o€ oxEon ME TNV NAIKIa Twyv BnAUKwyY Twv
aAAoTTaTpIwY TTANBUCHWY Kal Twv TTANBuouwy pe yovidiakr) por. O1 OTHAEC HE
AOTTPO, MAUPO Kal YKPI XPwHa ava@épovrtal otn OIApKEIa TG TTEPIGOOU TTPIV TNV
woToKia, TNV TTEPIOd0 WOoTOoKIAC Kal TNV TTEPiIodo PETA TNV WOTOKIA, avTioToixa. MNa va
OIEUKOAUVBEI n ouUykpion METAgU Twyv TTANBUCPWY, Ta ODOUEVA OXETIKA ME TIC

avatrapaywylikéc mepiddoug Tng Adgvng SivovTal Kai ota dUo ypagnuara.

H avdAuon ouvdiakopavong (ANCOVA), XpnoigoTToiwvTag Tov TTANBUoud wg
oTABEPO TTAPAYOVTA KAl TO PMEYEBOC CWHATOC TWV EVNAIKWY WC CUUMETABANTH, £081€e
OTI 0 TTANBUONOC KAl TO PNKOG TOU Bwpaka gixav onuavtikn €midpacn otn HEon
OUVOAIKI] WoTTapaywyrn Twv BnAuKwy Twv aAAOTTATPIWY TTANBUCUWY, OE avTiBeon ue
TO TTAQTOG TOU Bwpaka Kal To TTAGTOS TNS KEQAANC (TTANBuopde: F = 12.772, d.f. = 2,
124, P < 0.001; prkog Bwpaka: F = 5.880, d.f. = 1, P = 0.017; Aaro¢ Bwpaka: F =
0.456, d.f. = 1, P = 0.501; mAdarog kepaAng: F = 0.526, d.f. = 1, P = 0.470). Ta BnAukd
atroé TN Adgvn evatroBecayv TTEPICCOTEPA AUYA OE OXEON ME QUTA aTTO TA Xavid KOl TO
Stecklenberg ([Mivakag 15). EmmpocBera, 1a BnAukd amd 1n Adgvn €ixav
DIGQOPETIKA KATAVOUI WOTOKIAg O€ OXEON HE TNV NAIKIQ, CUYKPITIKA ME Ta BnAUKA aTrd

ta Xavia (ROC avdahuon, P < 0.001) ka1 To Stecklenberg (P < 0.011). O1 katavouég
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woToKiag Twv BnAukwy atd Ta Xavid kar To Stecklenberg Arav mrapouoieg (P =
0.511).

ZXETIKA ME TOUGC TIANBUOMOUG HE yovidlakr) por, Ta BnAukd amd 1 Adevn
evatroBecav TEPICOOTEPQ auyd o€ oxéon e autd atrd 10 MepTouAl Kan Ta K. Agxwvia
(Mivakag 15). H AvdAuon ouvdiakupavong (ANCOVA), xpnoIMOTToIWVTag TOV
TTANBUGHO w¢ oTABEPS TTAPAYOVTA KAl TO HEYEBOC CWHATOC TWVY EVNAIKWY (UAKOG
Bwpaka, TTAATOC Bwpaka, TTAATOC KEQAAAG) w¢ CUMMETABANTA, €0€1Ee OTI pdvo ©
TTANBUGHOC £XEI ONUAVTIKN £TTIOPACH TN MECN CUVOAIKR woTtapaywyr (TTAnBucuéc:
F = 26.530, d.f. = 2, 140, P < 0.001; pnkog Bwpaka: F = 0.835, d.f. = 1, P = 0.362;
TAGTo¢ Bwpaka: F = 0.685, d.f. = 1, P = 0.409; Adrog kepahng: F = 2.086, d.f. = 1,
P = 0.151). Opwg, n KATQvour Twv NUEPWY WOTOKIAg ATaV TTapOHOoIa METAEU TwV
BnAukwyv atrd Tn Aaevn kai To Meptouhl (ROC avdaAuon, P = 0.978), Tn Adgvn kai Ta
K. Aexwvia (P = 0.208) ka1 a1 1o MNepTtouh kal Ta K. Aexwvia (P = 0.235).

O1 KaMTTUAEG TNG KATAVOUNG WOTOKIag o€ oxéon ME TNV NAIKia dev diEQepav PETAEY
TWV BNAUKWY Twv AAAOTTATPIWY TTANBUCHWY (Aldypappa 9). O HEYIoTOG puBUOg
wotrapaywyng (5 auyd avd BnAukd) kartaypdenke PeTagl tng 20™ kai 27" nuépac.
Apéowg HETE, TTAPATNPABNKE MIa GTAdIAKA MEIWGN TNG WOTTAPAYWYNS Twv BNAUKWY
atré TN Adevn Kal Ta Xavid, evw N wotrapaywyn Tw BnAukwy amd to Stecklenberg
HEIWONKe atroTopa. MePICOOTEPES AETITOMEPEIES YIA TNV KATAVOMN TNS WOTOKIAG OF
oxéon e TV nAikia arreikovigovral oto Aiaypaupa 10 (Carey et al., 1998).

O1 KaUTTUAEG KATAVOUAS TNG WOTOoKiag o€ oxéon ME TNV NAIKIa diEpepav PETAEU Twv
TTANBuouwy pe yovidiakn pony (Aldypauua 9). O PEYIOTOG PUBUOS WOTTAPAYWYNG
KaTaypapnke petagl tng 20" kai 27" nuépag yia Ta OnAukd atd tn Adevn, evw dev
KaTtaypa@nkay HEYIOTA WOTTapaywyns yia 1a BnAukd amd 10 MepToUAl kal Ta K.
Aexwvia. Z1o AIdypapua 10 ammoTuTTWVOVTal ASTITOHEPWS 01 DIGPOPEG OTNV WOTOKIA
oe oxéon Me TNV nAKKIa Twy BnAukwy oTou¢ TANBUGOoUC HE yovidiakn pory. H
WOTOKIa Twy BnAukwy atmd TN Adevn ATav CUveEXAC Kal UYPNAAR e OXEoN MHE TIC
avTioToIxeg Twv BnAukwy atrd Ta K. Agxwvida, £vw 1 woTokia Twy BnAukwyv ammo 10

MePTOUAI ATAV GXETIKGA XAMNAN KAl GTTOPAdIKI).
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N CUYKPION METAEU TWV TTANBUCHWY, N KAUTTUAN WOTTAPAaywyAS Twyv BnAukwyv TnG

Adovng diveral Kal 6Ti¢ dUO OTAAEG.
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MepToldA

Stecklenberg ' ' K. Agxwvia

EmBiwon (Ix)

100

HAIkia (npépec) HAikia (npépeg)

Ardypappa 10, AETITOPEPEIOKT) QTTOTUTTWON TNG WOTOKIAE Twy BnAukwyv (event-
history diagram) twv aAAoTrarpiwyv TANBUCHWY Kal Twv TTANBUCHWY HE yovidlakn
pory. Mpaocivo = 0 auya/nuépa, KiTpivo = 1-5 auyd/npépa, KOKkIvo < 5 auyd/nuépa.
Xpnoigotroin®nkav  33-50 dropa yia kdBe TANBuopd. KdaBe opidévria ypapun
QvTITTPOoWTTEVEI Eva BnAuké ATOMO TOU TTANBUOHOU Kal TO MWAKOS TNG YPAMMAC
Icoduvapel pe TN OIdpkela {wAg Tou. O XPWHATIOWOI Katd PAKOS TNG YPAMMNAG
avagépovTal oTov apIBud Twy auywy TTou evatroBeTe og kaBnuepivr) Bacn To BnAukod.
H tagvounon tTwv BnAukwy yivetal atmd 1o 1o BpaxURIo aTo HakpoRIOTEPO £TCI WOTE
va OIakKpiVETal TO TTOCOOTO ETMIRIWONG TWV ATOMWY Yia KABe nuépa g eviaAikng {wng
TOU TTANBUGUOU.
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6.3. ZulATnon

ZTNV TTAPOUCA HEAETN YIVETAI EKTEVAC AVAAUCT] TWV DNUOYPAPIKWY XAPAKTNPICTIKWY
TWV EVNAIKWY TNG PayoAETIOAC TNE KEPAOIAG TTOU TTPOEPXOVTAl atTd TTANBUGHOUC TTOU
OIaQEPOUY WG TIPOC TA OIKOAOYIKA XAPAKTNPIOTIKA Twv evOIAITNUATWY  TOUCG.
MaparneAdnke oNUAvVTIK TTAPAAAGKTIKOTNTA OTA ONUOYPAPIKG XAPAKTNPIOTIKA TWV
EVNAIKWY TOCO METAEU Twv aAAOTTATPIWY TANBUCUWY 600 Kal HETAEU Twv
TTANBUGHWY HE yoviIDIakn Por. ZnMavTIKEG ATAV Kal O JIapopéC OTO pEyeBOg TOu
OWMATOC TWV £VNAIKwY METAEU Twv TANBuUouwy. Ze emimedo TANBucuou, Ta
ApoEVIKA gixav MIKPOTEPO péyeBog atrd Ta BnAukd, TTapdT n péon didpkeia wng dev
OIEpepe PETACU Twy U0 QUAWY. H péon wottapaywyn kai n dIGpkeIa TG mmepIddou
WOTOKIaC Twv BnAuKwy JIEPEPE ONUAVTIKG HETAEU Twv GAAOTTATPIWY TTANBUCHWY,
evw o1 diagopég TTou TTapartnphnénkav otn diapkeia wAS Twy evnAikwy atrodidovTal
OTNV TTAPAAAGKTIKOTNTA TOU MEYEBOUC TOU CWHATOS (TTAATOC KEQAANCS). QoTd00, N
OIAPKEIA TWYV TTEPIODWV TTPIV KAl META TNV WOTOKIA dev DIEQEPE ONUAVTIKA HETAEU TWV
BnAukwy Twv OANOTTATPIWY TTANBUCHWY. ZTOUG TTANBUCHOUC He yoviDIakrh pPoN,
Karaypdenke onuavtikl TTapahdakTtikétnta ot Oidpkeia  whg, oTn péon
WOTTaPAaywyr Kal 6T JIGPKEIa TWY AvATTaPAYWYIKWY TTEPIOdWY (TTEPIOdOG TTPIV TNV
WOTOKIa, TTEPIODOG WOoTOoKiag, TrEPiIodOg META TNV woTokia). Paiveral, Aoirdv, 6T n
eTEPOYEVEIR TWV EVOIAITNUATWY (TTEPIODOC DIABECINOTNTAG TWY KAPTTWY) KaBopilel Tnv
TTAPOAAGKTIKOTNTA  Twy  ONUOYPAPIKWY  XAPAKTNPIOTIKWY TWwV  EVNAIKWY  TNG
PAyOAETIOAC TNC KEPACIAC OE OXECN ME TN YEVETIKA TTAPAAAGKTIKOTNTA HETAEU Twv

TTANBUG WY, TTOU EKPPAZETAI KUPIWE WE ATTOTEAECUA TNE YEWYPAPIKAS ATTOCTAGNC.

MéyeBo¢ owuaroc evnAikwy

O1 epIBAANOVTIKEG GUVBAKEG TTOU ETTIKPATOUV KATA T JIAPKEIA TNG AVATTTUENG TwV
EVIOHWY £TTNPEACOUY CNUAVTIKA TNV £KPPAch TwWY HOPPOAOYIKWY XAPAKTNPICTIKWY
Twv evnAikwyv (de Jong, 1995; Debat & David, 2001; Liefting, Hoffman & Ellers,
2009). Acgdopévng TS TAAOoTIKOTATAC KaTd Ta OTGdIa avamTuéne (developmental
plasticity), T0 péyeBo¢ CwHATOC TWY EVNAIKWY QvaPEVETAl va JlaQEPEl METALU Twv
atépwy TTOU avamTuxOnkav o€ dIaQopETIKA TTEPIBAAAOVTA WE TTPOC TN BEPHOKPATIA,
n diatpoery (Davidowitz, D’Amico & Nijhout, 2004; Salazar- Ciudad, 2007;
Shingleton, 2010) kai To péyebog Tou EevioTh (Lafferty & Kuris, 2002; Bonal & Murioz,
2009). v TTapouca PEAETN, O TTPOCRERANMEVOI KAPTTOI, AUECWCE META TN GUAAOYN
TOUG, METAQEPONKav o©TO EpyaoTtipio OTTOU  ETMIKPATOUCAV OTABEPEC OUVBNAKEG

Bepuokpaciag, TTeEPIOPIfovTac 1o TEIPAMATIKO AGBo¢ Adyw TNG TTAPAAAAKTIKOTATAC
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otn Oepuokpacia kard TN OIdpkeia Tou TEAEuTaiou oTadiou avdaTTuEnNg Twv
TTPOVUHPWY TTOU €ival Ouwe KABOoPIOTIKG yIa TO HEYEDOC CWHATOC TWV EVNAIKWY.
QoT16G0, N avoAoyia COKXAPWV/AUIVOEEWY TwV KAPTIWY dIapépel HETAgU Twv
TTOIKIAIWY TNG KEPAOIAG AOyw YEVETIKWY KAl TTEPIBAANOVTIKWY TTapayovTwy (Serrano
et al., 2005; Wang, 2006; Karlidag et al., 2009), ka1 n avaTTugn Twv TTPOVUHPWY TNG
PAYOAETIOAC TNC KEPAGIAS EMPPADUVETAI GE KEPACDIA HE XAMNAG eTTiTTEda CaKXApwy
kKar upnAa emimeda auvogéwyv (Boller, 1966b). Katd cuvémeia, n duvarotnTa
METABOANC TOU PUBHOU AVATITUENG TWYV TTPOVUUPWY O OXECN ME TNV TToISTATA TWV
BPETITIKWY  OTOIXEIWY TWV KAPTTWV-EEVIOTWY  (AGYw TTAQCTIKOTATAG) MTTOPEI  va
ETTNPEAcel TNV  TTAPAAAGKTIKOTATA OTO  HEYEBOC OCWHATOC TWV  EvNAIKWY TNG

PayoAETIOAC TNE KEPATIAC.

Anuoypagikd xapakinpIioTika evnAikwy

O1 TTAnpoopieg OXETIKA HE TNV €EEAIEN TWV ONUOYPAPIKWY XOAPOKTNPIOTIKWY TwV
TTOAUKUKAIKWYV, TTOAUQAywV evTOuwy TNG oikoyévelag Tephritidae (Carey, 1984; 2011;
Carey, Harris & Mclnnis, 1985; Papadopoulos, Katsoyannos & Carey, 2002;
Joachim- Bravo ef al., 2003; Diamantidis et al., 2009; Duyck et al., 2010) civai
TTOAEG Kl AeTrTopepei. Opwg, €AaXIoTa givar yvwoTtd yia Tn dnuoypagia Twv
TTOAUKUKAIKWY OAlyo@aywy €1dwy (Brévault, Duyck & Quilici, 2008) kai, £10IKOTEPQ,
TWY HOVOKUKAIKWY OAlyo@aywy 1 povo@agwy cidwv (Wiesmann, 1933; Boller,
1966a; Boller & Prokopy, 1976; Kasana & AliNiazee, 1994). Zxemka ME TN
PayoAETION TNG KEPACIAC, PPAKAME OTI N dIGPKEIR (WS TWV EVNAIKWY KUMAIVETAI aTTO
42 £w¢ B2 nuEpeg METAlU Twy e€eTaldpevwy TTANBUCUWY Kal givarl Trepitrou 10 NUEPES
HeyaAuTepN aTTd TNV EKTIMWHEVN HEON DIGpKEIa {whC TOU eVvTOUOU 0€ CUVBAKES aypou
(Wiesmann, 1933; Bohm, 1949). H didpkeia {wrig dev DIEQEPE ONUAVTIKA HETAEU Twv
OUO QUAWv, 0t GuPQwvia kal he GAAa €idn Tou yévoug Rhagoletis (Kasana &
AliNiazee, 1994). Avtifera, pakpofidétepa Twv BnAUKwWy gival Ta apoevikd Aropa
AAwv €1dwyv TN oikoyévelag Tephritidae (Foote & Carey, 1987; Carey & Liedo, 1995;
Carey et al., 1995; Vargas et al., 2000; Diamantidis et al., 2009). Na mTapadeiyuaq,
otn MUya tng Meooyeiou (Ceratitis capitata), n peyaAutepn OIApKEIX CWAG Twv
apoevikwy oxeTifetar pe TIC dlagopég Tou Trapoucidlouv Ta dUO QUAG OTNnV
AvVaTTapaywylkry cuptTePIPopd. EIDIKOTEPQ, N HEYOAUTEPN GE Gxéon ME Ta BnAukd
O1GpKeIa NG TwY APOEVIKWY TNS MUyag TS Meooyeiou au€dvel TiIc mBavoTnTEG
ouleuing, KaBwe Ta apoevikKa Exouv Tnv Tacn va Jeuyapuwvouv HhE TTOAAG BnAukd
(polygynous males) og avtiBeon pe Ta OnAUKA TTOU CUleuyvuovTal Wia | o€ HIKpd
T0000TO dUO Popég KaTa TN didpkeia NG Cwng Toug (oligo-androus females) (Carey

& Liedo, 1995; Carey et al., 1995). Opwg, 1600 10 apoevIKA 600 Kal BNAUKA aToua

170

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 12:57:14 EEST - 34.205.135.189



NS PAYOAETIDAC TNG KEPAOIAG culeuyvuovtal TTOAAEC QOpPEC KATA TN OIAPKEIa TNG
JWNAC TOUG. ZUVETTWG, O&v TTPOKUTITEI KATTOIO TIOAvO TTALOVEKTNUA OUZEUENg yia
apoevika pe peyahuTepn O1dpkeia Jwng. H péon wotrapaywyn Twy BnAukwy atépwy
NS PayoAETIOAE TNE KEPAOIAS KupaiveTal ammd 117 &wg 279 auyd avd BnAukd, kai
OUMQWVEI Pe TTponyoupeveg HeAéTec (Boller, 1966a). Ze ouvBrkeg aypou, Ouwc,
AVapEVETAl ONMUAVTIKA HEiwon TS wottapaywyng (30-100 auyd/BnAukd) (Wiesmann,
1933). ZUPTTEPACHATIKA, Ta OTOIXEIA Pag Oeixvouy OTI N payoAéTIdA TNE KEPATIAG EXEI
XauNAS  avamrapaywyiké Ouvapikd, avaAoyo Tou QvTioTOIXOU OUVAMIKOU Twv
oAlyipaywyv €dwv TNG olkoyévelag Tephritidae, 10 oOToI0 €ival XAPAKTNPIOTIKA
XAMNASTEPO O€ OXEON ME auTO TWv AvTioTOIXWVY TTOAUPAywy €1dwyv (Papadopoulos et
al., 2002; Carey et al., 2005; Ekesi, Nderitu & Rwomushana, 2006; Brévault et al.,
2008; Diamantidis et al., 2009). To XaunAdé avatrapaywylikd Ouvauikd Twv
oAiyopdywy 1dwv NG oikoyévelag Tephritidae ammoppéel mBavdéTara armmd Tn GUVTOUN
TEPiIodO DIABeCIUOTATAC TWV KAPTTWV-EEVIOTWY O ouvduacud pe 1 didoTapTn
KATAVOMR TWV QUTWV-EEVIOTWY OTNV €UPUTEPN TTEPIOXN BIACTIOPAC TWV EVTOMWY.
AvtiBeta, Ta TTOAUQAya €idn TN oikoyévelag Tephritidae OiaBétouv avaTmTuyuévn
IKavoTnTa BIaoTTOPAC KaTd TNV avaditnon VOAAGKTIKWY EEVIOTWY, N OTToia AQUBAvel
xwpa o€ 6An T didpkeia Tou £Toug (Fletcher, 1989).

ZXETIKA ME TNV OMAda Twv AAAOTTATPIWY  TTANBUCHWY, O JIAPOPEC  TTOU
maparnpnenkav  otn  diIdpkeia Cwng  Twv  evnAikwy  arrodidovrar oty
TTAPAAAGKTIKOTNTA TOU TTAATOUG TNG KEQAARC, KABWCE N TTPOEAEUCT) TOU TTANBUGCHIOU
Oev Bpébnke va eival onuavtikdg ekTIMNTAS TNG D1dpkelag Cwng Twyv evnAikwy. H
opdon 1n¢ otabepotroiouocag emAoyrc (stabilizing selection) ota dnuoypa@ika
XAPAKTNPICTIKA €AAXIOTOTTOIEl TOAvOTATa TIC OIOPOPEC METAEU TWV YEWYPAPIKA
ATTOMOVWHEVWY TTANBUGHWY, OTTW¢ Guppaivel yia mapddeiyua otn Drosophila
melanogaster (Stearns & Kawecki, 1994). Alagpopég oTov puBud avarrapaywyng Kai
otn JIApKEIa TNG TTEPIODOU WOTOKIAG KaTaypa@nkay pévo PETAgU Twv BnAukwy arrd
N Adevn kal autwy atd 1o Stecklenberg kai ta Xavid. H mrapaAlakTikdétnta peTagu
TWVY TTANBUCUWY TNS AAPVNE Kal Twy Xaviwy UTTopei va ammodoBei 6To yeyovog 0TI Ol
TTANBUGHOI TTOU TTPOEPXOVTAl ATTO TIC VNCIWTIKES TTEPIOXEG DIAOTTOPAC £vOg €idoug
OIaPEPOUY PAIVOTUTTIKA PE TOUG TTANBUCHOUG Twv NTTEIPWTIKWY Trepioxwy (Grant,
1998). Opwg, Ta evhAika atmd Ta Xavid kal To Stecklenberg dev diEpepav wg TTPog Ta
ONUOYPAYIKA TOUC XAPOKTNPICTIKA TIapd TN yewypawikry ammdoTtacn. Agiler va
avaeepBei 611 o1 JIaPopEC METAEU Twy U0 TTAPATTAVW TTANBUCHWY TTAPEUEIVAY LN
oNMAvTIKEG akdua KI 6Tav KATd TNV avaAuon Twv AtTOTEAECHATWY XPNOIKOTTOINONKE
O1a@opeTikdS (atrd TN Adevn) TTANBUCHSGS TNE NTTEpwTIKAS EAAMGDAC (TTou cuvdéeTal

ME xaunAa emimeda yovidlakAS POAC ME TOUC TTANBUGHOUC Twy Xaviwv Kal
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Stecklenberg, 6mmwg 10 MepTtoUMl 1 Ta K. Agxwvia) (Mwpditn kar MatmradotrouAog,
adnuooicuta otoixeia). Paiveral, Aoimrdy, 611 N appooTIKOTATA TWV TTANBUCUWY TNG
PayoAETIOAC TNG KEPATIAC OTA JIAPOPETIKG EVOIQITAMATA, OTTWS AUTH eK@paleTal atrd
Ta ONUOYPAPIKG XAPAKTNPIOTIKA Twy evnAikwy, kabopiletal kal amd KAmmola AAAn A
GANEC  €CENIKTIKEC OUVAMEIC TTOU OAAANAETTIOPOUV ME TNV OTTOKAIVOUGA  ETTIAOYN.
Xpeidlovtal TTEPAITEPW MHEAETEC yIa va TTPOGOIOPICTOUV HE AKPIBEIa O £EENIKTIKES
ouvaperg mou mepIopidouv TNV TTAPAAAGKTIKOTNTA OTA ONMOYPAPIKA XAPAKTNPICTIKA
TWV EVNAIKWY PETAEU Twv TTANBUC WY Twv Xaviwv kal Tou Stecklenberg.

ZXETIKA HWE TOUG TTANBUCHOUC HE yOovIDIOKH POor}, ONUAVTIKEC ATV OI BIAPOPEC TTOU
BpéBnkav TOCO OTn OIAPKEID TWY AVATTAPAYWYIKWY TrEPIddwy Kal o100 pubud
avarmapaywyng 6co kar otn didpkeia {wng Twy evnAikwy. Ta evAAika TTou TpoRABav
ammd vopeeg amd tnv mTepIoxXr Tou MNepTouliou gixav peyaAutepn didpkeia CwNg, Evw
Ta OnAUKG ammd 10 TlgpTOUA Kai TN AGevVn gu@avicav PeEyaAUTEPES TTEPIGDOUC
WOTOKIAC CUYKPITIKA ME Ta BnAukd amd Ta K. Agxwvia. Zm dacikA TTepIox TOU
MepTOUAioU, n TTapoucia aypiokepaciwy Kal dévdpwy Tou €idoug P. mahaleb e
OAANAOETTIKOAUTITOMEVEG  TTEPIODOUC  KAPTTOPOPIAG  EMPNKUVOUY TNV  TTEPIODO
OIaBECINOTNTAC TWV KAPTTWV-EEVIOTWY, GKOHA KAl YIa DIAGTNHA HETA TNV OAOKANPWON
NS TTEPIGdOU TITACNG Twv evnAiKwy TNEG payoAénidag tng kepacids. H tepiodog
OIaBECINOTNTAG KAPTTWY KATAAANAWY YIA WOTOKIA, TTOU €ival JEYAAUTEPN OTN AGCIKA
mmepIoX Tou Tleptouliou, oxetifetar mOavoTaTa MWE TNV TTAPAAAAKTIKOTATA TNG
O1apkeiag {wng Twy evnAikwy. QoT1dc0o, PHEPOG TS TTAPAAAAKTIKOTATAC TNG DIAPKEIAS
JWAC Twv evnAiKwy Kal TNG TTEPIOOOU WOTOKIAE Twv BnAukwy atrodidetal oTNV
emidpaon TG TPOYPNG (kaptroi ammd  JIAPOPETIKEC TIOIKINEG  KEPAOIAS KAl
AypIoOKEPACIAC) Katd TN JIdpkela TG QvaTTuéng Twv  TIPOVUMQWY  (BAéTTe
TTAPOAAAGKTIKOTNTO OTO MAKOG TOU Bwpaka). Mewypa@ikég diapopéc OTO XPOvIKS
O1GoTnpa Tou opidetal amd TNV evNAIKIWON TwWv BNAUKWY W¢ TNV WPIHavon Twy
KEPACIWY 1 AypPIOKEPACWY (UTTOGTPWHATA WOTOKIAG) £TTnpedlouv T dIdpKEIa TNG
TTEPIODOU TIPIV TNV WOTOKIA, N OTroia PPEBNKE va givalr pIkpéTEPN OTA BnNAUKA TNG
Adopvng og oxéon ue autd tou lMeptouhiou kal Twv K. Agxwviwv. AapBdvovtag
uttown 6T n emBiwon PETA To TEAOG TNG TTEPIOOOU WOoTOKIag Dev ETTIPEPEI OPENOC
Tpocapuoyns o1a BnAukd (Reznick, Bryant & Holmes, 2006), cival dUCKOAO va
eENyNBei n  exTETAMEVN META-QVATTAPAYWYIKA TEPIODOG Twv BnAukwv atdé T0
MepTOUAL. H TTapoucia peTa-avatrapaywyikAg TTEPIOdoU gival XapaKTNPIOTIKN yIa TA
dtopa TTOU ETTEVOUGQV TTEPICOOTEPN €evéPyEIa OTN JIATAPNON Kal avamTuen Twy
OCWHATIKWY ALITOUPYIWY CE OXEON ME TNV avamapaywyrn. Z& auté 10 TTAQICIO,
Bewpoupe 611 Ta OnNAUKG ammd TO TlEPTOUAI, TTOU TTapoucidfouv 6xi pdvo TN

peyaAutepn didpkela {wAG META TO TEAOG TN WOTOKIAE GAAG Kal TN MIKPOTEPN

172

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 12:57:14 EEST - 34.205.135.189



WOTTAPAYWYI, KATAPEPAV VA EKPPACGOUV TN HEYIOTN AVATTAPAYWYIKI TOUC SUVAMIKA
uttod TIG 10aVIKEC CUVBNKEG eKTPOYNG oT0 Epyacthpio. Emiong, ta 8nAukd amd Tig
opeIvéEG TTEPIOXEG TNG Ad@vng kal Tou lepTouAiou TTapouciacav Tov uynAdTEPO Kal
XAUNAGTEPO pUBUO avatmrapaywyng, avtiotoixa. QoT1dco, n TTAPoUCia APKETWY
NUEPWY ATTOUCIAC WOTOKIAG KATA TNV TTEPIODO WOTOKIAG UTTOypPAapMifouy, GE KABe
TTEPITITWON, TN OXETIKA QVETTAPKEIA AVATIAPAYWYIKWY atmofeudtwy yia ta BnAukd
amd 1o MNepTouAl (Novoseltsev, Novoseltseva & Yashin, 2003).

Mapdm trapadooiakd Bswpeital 611 n Opdon TG yoviIdIoKAS pong eutTodilel T
OlagopoTroinon Twv mANBuouwy (Kirkpatrick & Barton, 1997), mpdoearteg HEAETEC
utrooTtnpifouy OTI UTTOPEI Kal va evBappuvel TNV TTPOCAPHOY Twy TTANBUCUWY OTIC
TOTTIKEG TTEPIBAANOVTIKEG OuvOnKeg Twy evdiautnuaTwy Toug (Gandon & Nuismer,
2009; Ribeiro, Llord & Bowie, 2011). H Ttapoucia yovidIGkA¢ pong MHETagU
TTANBUGHWY atTd JIAPOPETIKA W TIPOS TIC OIKOAOYIKEC CUVOAKEC evlIAITAMATA
OUMBAAAEl ot DIaTAPNON MEYAAWY TTOCOCTWY TTAPAAAGKTIKOTATAG, EVIOXUOVTAG
TEPAITEPW TNV TOTTIKA YEVETIKI TTAPAAAAKTIKOTATA, KAl KATA €TTéKTAch TN dpdon Tng
Quoikng smAoyig (Alleaume-Benharira, Pen & Ronce, 2006; Barrett & Schliuter,
2008). Kard ocuvétala, 1a péTpia emmitTeda yoviBIakng pong evioxuouv Tn duvatdTnTa
TTPOGAPHOYAC TWV TTANBUCHWY TNS PAyOAETIOAS TNG KEPAGIAC (TTOU ATTAVTWVTAI OF
OIAQOPETIKA Kal DIACTTAPTA £VOIAITAMATA OTNV €UpUTEPN TTEPIOXN dlacTTopdg) oTa
TOTMKA TEPIBAANOVTA, MELVOVTAG TIC TIBavOTNTES ££APAVIONG £EAITIAC YEVETIKWY
emdpdoewyv (Lynch, Conery & Burger, 1995; Crnokrak & Roff, 1999).

H yovidiak pony éxel Tn duvatdtnta va TTEPIOPICEl TN YEVETIKI TTAPAAAAKTIKOTNTA
MeTagU Twv yovidlakwy Bfccwv (loci), ekTéC amd autég TTOoU Bpickovral utrd TNV
Aaueon midpacn NS QUOIKAC ETTIAOYAG 1 €ival AUECA CUVOEDEUEVEG E TIC TTAPATTAVW
Béocic (Via, 2009). ZToug TTOAUYOVIBIAKOUS XAPAKTAPES (61TOU N TTOIKIAGTNTA TWV
TIHWYV o@eiAeTal oTn Opdon dUO 1 TTEPICGOTEPWY YyovIDIaKWY BECEWY), OTTWG gival TA
ONUOYPAYIKA XAPAKTNPIOTIKA, N 10XUP) atrokAivouca €mmAoyr €mimaxuvel Tnv
mpocapuoyry (rapid adaptation) péocw TG dlaoTTOPAC MIKPAS  ouxvoTNTAg
aAANAopOpPwyY ot TTOANEG yoviDiakég Bfoclg. Opwg, n HOoPIakr avixveuon Tng
TTPOGAPHOYAG TWYV XAPAKTNPICTIKWY TTOU EAEyXOovTal atTo TTOAAG yovidia Diapépel atrd
QUTAV TTOU XPNCIMOTTOIEITAl OTAV 1 TTPOCAPUOYN OPLIAETAI O€ HIa vEQ PETAANAQEN o€
opIcHéva atopa evdg TTANBUCHOU (selective sweeps), PE ATTOTEAECHO va PNV ival
EQIKTO va avixveuBouv JE Tn xprion cuppatikwy PeBodwy (Pritchard & Di Rienzo,
2010; Pritchard, Picknell & Coop, 2010). Emopévwg, yia va MTTOPECOUME VO
KaTtavonooupe Tn duvatoTNTA TTPOCAPHOYNAS Twy TTANBUCHWY TNG PAyOAETIOAS TNG
KEPACIAE oTa OIAPOPETIKG evOIQITAMATA  €ival ammapaitnto va AavaAUCoupE Ta

ONUOYPAYIKA XAPAKTNPIOTIKA Twv evnNAikwy ot emiTedO yoviIDlwuatog (genome).
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XPNOILOTTOIWVTAC CUYXPOVA E£PYAALIQ TNG TTOCOTIKAG YEVETIKAG (TT.X. O YOVIDIAKES
B£GEIC TTOCOTIKWY YVWPICHATWY (quantitative trait locus, QTL) kal TNG yOVISIWMATIKAG
Twv TANBucuwy (population genomics) (TT.x. TEXVIKEC VEQC yeEVIAG aAAnAouxiong
(next-generation sequencing, NGS) pmopouv va tautotroinBouv yovidia TTou
oxeTidovral Ye TN ypAyopn TTPOCAPMOY Twy TANBUCHWY TNS PAyoAETIBAC TNG
Kepaolag (Stapley et al., 2010).

ZUMTTEPACHATIKG, Ta dedopéva pag uttooTnpifouy OTI N YEVETIKA TTAPAAAGKTIKOTNTA
TWY TANBUCHWY TNG PAYOAETIOAC TNC KEPAOIAG, OTTWCE auTh TTPOKUTITEl ammd TNV
availuon Twv oudftepwy  yovidlokwy  Bfcewv, Ogv  gival  evOEIKTIKA  TNG
dlagopotroinong  Twy  ONHOYPAPIKWY  XAPAKTNPICTIKWY  Twy  &vnAikwy. Ta
ONUOYPAPIKA XAPAKTNPICTIKA Twy £vNAIKwy Bev DIAQEPOUV GUCTNMATIKA PETAEU Twv
AAAOTTATPIWY TTANBUGHWY £V KATAYPAPNKAY CNUAVTIKEC JIAPOPEC CE MIa CeIpd
ONUOYPAPIKWY XAPAKTNPICTIKWY £VNAIKWY atrd TTANBUCHOUC HE yovIDIaKR por. ZT0
TTAQICIO TNG OIKOAOYIKAS TTPOCappoyn¢ (ecological adaptation), n diagopoTroinon Twv
ONUOYPAPIKWY XAPAKTNPIOTIKWY TWY EVNAIKWY TNG payOAETIOAS TNG KEPACIAG XWPIig
va UTTApXEl oUBETEPN YEVETIKA TTAPAAAAKTIKOTNTA (BAGEI TNS AVAAUCNS HE OUDBETEPOUG
HOPIaKOUS OE€iKTES) €ival evOLIKTIK TNG OpAong TNG ATTOKAIVOUCAG ETTIAOYNAG TTOU
atroppéel ammd T JIAPOPOTToINCN TwV TOTTIKWY TTEPIBAAAOVTIKWY CUVENKWY Twv
evOIQITNUATWY Twy TTANBUGHwWyY. QoT600, N MOavA TTapousia Ki GAAwWY £EEAIKTIKWY
Ouvapewy CupBAMel mBavétata oty TapeUTTédIon TNG dIAYoPOoTToiNoNS Twv
ONUOYPAYPIKWY  XOAPAKTNPIOTIKWY  TwV  EVNAIKWY  HETAEU  Twv  GAAOTTATPIWY
TTANBUGHWY. ZUVETTWCE, TA ATTOTEAECHATA MAC CUMQWVYOUV HE TO GUMTTEPACHATA
BewpnTIKWwyY HEAETWY TTOU UTTOOTNPICoUV OTI N VEVETIK TTAPAAAGKTIKOTATA TWV
TANBUGHWY TToU Pagciletal OtV XPrion oudETepwy HopIakwy JeIKTwy Dev gival
QVTITTPOCWTTEUTIK)  TNS  OIAPOPOTTOINCNG  ONMAVTIKWY  BIOAOYIKWY  TTAPANETPWY
(Hedrick, 1999; McKay & Latta, 2002). Apkerd OXETIKG TTapadeiyuata utTTdpxouy yia
Ta QuTa (Karhu et al., 1996; Gonzalo-Turpin & Hazard, 2009), Toug Batpaxoug (Palo
et al., 2003; Knopp et al., 2007; Richter-Boix et al., 2010), ta wapia (Conover et al.,
2006; Hutchings et al., 2007; Hankinson & Ptacek, 2008; Nielsen et al., 2009), Ta
TTouAid (Ballentine & Greenberg, 2010) kai Ta évropa (Andersen et al., 2008).

TENOG, OTNY TTAPOUCA PEAETN AvAAUOVTAI YIA TTPWTN QOPA HE CUGTNMHATIKG TPOTTO TA
ONUOYPAYPIKA XAPAKTNPIOTIKA Twv eVAAIKWY TANBUCHWY TNG payoAénidag Tng
KEPACIAC KAl ava@EPOVTal CNUAVTIKEG DIAQOPES OTIC TTAPAMETPOUC TNG ETTIRIWGCNG KAl
NS avamapaywyng. H ekTipnon twy Tapapétpwy Twv TIvAKwY WA Twy EVTOUWY
yIa JIaQOPETIKOUC TTANBUCHOUC TNG PayOAETIOAC TNG KEPAGIAC ATTOTEAEI amrapaiTnTn
TPOUTTOBEoN yIa TV aQvAaTITUEn TTANBUCHIOKWY HOVTEAWY €ECIBIKEUMEVWY YIa KABE

mepioxn) (Carey, 2001). lpokeipyévou va €xoupe MiIa MO TAAPN €IKOva yia TN
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YEWYPAPIKA TTAPAANAKTIKOTATA TWV ONHOYPAPIKWY XAPAKTNPIOTIKWY TWY EVNAIKWY
NS PAyoA(TIdAC TNG KEPAOIAG, €ival AmmapaitnTo va €EETACTOUV TIEPICCOTEPOI
TANBuGHoi. Eiong, agifel va avagepBei 611 Ta £TTiTeda TNG YoVIOIAKAS PO METAEU
TWY TTANBUCUWY TWV COAOMWY TTOU WOTOKOUV TNy AvoIEn, TTOU ATTAavIWVTIAl Of
OIAQOPETIKA  evOIUTAMATA KOl PpioKovTal OTA apXIK& oT1adia diagopotroinong,
peTaBaAAovTal o€ £TACIA BAon Adyw TNG €EEMIENS Twv DIABIKACIWY TTPOCAPHOYNS TWV
TANBuouwy (Junge et al., 2011). ETopévwg, n €mavaAnyn Twv avaAUCEWV TNG
VEVETIKAC OOPNC Twv TTANBUCHWY TN PAyoAETIdAS TNG KEpaoiag (Bacel Twyv
OUBETEPWV HOPIaKwY DEIKTWY) yIa opICHEVa cuvattTd £1n cival mBavédv va Bonbroel
otov evtommoud meavwy dlakuudvoewy ota mmitTeda yovidiakng pong. EvrouToig, yia
VO XOPAKTNPICTE AETITOUEPWS N OXECN TTOU GUVDOEEl TO YEVOTUTTO HE TO QAIVOTUTTO,
givalr amapaitnTn N av@Auon Twv CnNUEiwy Tou yoviIBIWKATOS TTOU EKPPAlovTal KaTa

TNV TTPOCAPHOYA TWV TTANBUC WY oTa dIGYopa evOIQITAHATA.
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7. H NAPATETAMENH AIAMAYZH zZTO ZTAAIO THZ NYMO®OHZ EMIOEPEI
KOZTOzZ ZTA ENHAIKA THZ PAIOAETIAAZ THZ KEPAZIAZ

MepiAnyn

ZTIC EUKPATES TTEPIOXEC, N £TTOXIKA adpdveia (DiIGTTaucn Kai/fj quiescence) Twy
QUTOPAYWY EVTOUWY OCUMBAAAEI OTNV TTPOCAPHOYH Twy €10WwY OTIC ETTOXIKEG
METAROAEC Twv evdIAITNUATWY TOUg, Guyxpovifovtag ta oOTAdia avamTugng Kai
AVATTAPAYWYAC TWV EVTOHWY HE TN QAIVOAOYIO TwWY QUTWV-EEVIOTWY. ZE TTEPITITLWON
ammPORAETITWY MHETARBOAWY TWvV TTEPIBAANOVTIKWY CUVONKWY, N TTAPAAAAKTIKOTNTA
oTnv £viaon TG ETTOXIKAS adPAVEIRG HETAEU TwY ATOMWY VOGS TTANBUCHOU QUEAQVE TIC
mBlavoTnTeg emBiwong evdg €idoug. Opwg, n Trapatetapévn €moxikn adpdveia
EMQEPEI CUXVA KOOTOC € GNMAVTIKEG BIOAOYIKEG TTAPAMETPOUC TwV evNAIKwy, OTTWE
givar n diIdpkeia WG KAl N avatrapaywyn. Z1ny mapouoa HEAETN, XPNOIHMOTIOINCAE
TN PAYOAETIOO TNE KEPACIAS, wW¢ &va OAIYOPAyo HOVOKUKAIKG €ido¢ eviéuou TTou
Olaxeipaler oto o1adIo TNS vUUENG cuvnBwg yia éva i kai Tepioodtepa £1n, yia va
€EETAOOUME av N TTapateTapévn dIATTAUCN TWY VUPQWY EXEl apvnTIKEG ETTITITWOEIC
(trade-offs) oTO péyeBoC TOU CWMATOG, OTNV ETMIRIWCN KAl AvaTTapaywyri Twv
EVNAIKWY.  ZUYKEKPIMEVA, XPNOIMOTTOINCAME OUO  YEWYPAPIKA KAl YEVETIKA
ATTOUOVWHEVOUC TTANBUCHOUC TNS PAYOAETIOAC TNG KEPATIAC VIO vO CUYKPIVOUME TO
ONUOYPAPIKA XAPAKTNPICTIKA TWV ATOMWY TTOU evNAIKIWONKav HETA atmd uTToBOAR
TWY VUMQWVY GE £vav | dUO KUKAOUG Bepuwv-puxpwy mePIddwy (evdg £TOUC Kal
mapareTapévn didmrauon, avriotoixa). Ta evAAika 1ou €€nABav atrd VUPQEC ME
TapareTapévn dIdmaucn ixav PEYOAUTEPO HEYEBOG CUYKPITIKA HE TA AvTioTOIXO
dropa TOU  evnAIKIWBNKAv Katd 1o TPWTo £T1o¢ diarraucng. H mraparetapévn
oiarauon Oev gixe onpavtikg emidpacn otn didpkeia {wAG Twy EVNAIKWY &vw
ONMAVTIKA ATavV N MEiwon oty woTtrapaywyr. H muAKuvon Tou PIOAOYIKOU KUKAOU
OpICHEVWY aTdpwyY evOg TTANBUGHOU, TTOU eK@PPAZETal MECW TNG TTAPATETAMEVNG
oiamrauong, amoteAei mBavéTtata  pépo¢ Twv  bet-hedging oTtparnyikwv TG

PayoAETIOAC TNE KEPATIAC.

7.1. EicaywyR
ZTIC €UKPATEG TTEPIOXEC, O TTEPIBAANOVTIKEC CUVBNAKES DIAPOPOTTOIOUVTAI
ONMAVTIKA atrd TIEPIOX OE TTEPIOXN KAl TTAPAAANAG TTapouGIAfouy Eviovn ETTOXIKA

OlakUupavon. Ta  &vioua, TTPOKEIMEVOU  va  avTeETTEEEABOUV  OTIC  £TTOXIKA
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HETABAAASEVES TTEPIBAAAOVTIKEC CUVOAKES TWV eVOIAITNMATWY TOUG, EICEPXOVTAl OE
oiamrauon. Q¢ diarrauon opideTal PIa YEVETIKG TTPOYPAMMATIONEVN DIadikacia KaTd Tn
OIGpKEIa TNS AVATITUENS 1 avaTTapaywyng, TToU AQHBAVEI XWPQ € CUYKEKPIPEVO VIO
KGBe €idog evrdpou avamTugiakd oTadio 1 610 OTAdIo TNG AVATTaPAywyng, Kal
ATTOCKOTIEI OTO CUYXPOVICHO TOU BIOAOYIKOU TOU KUKAOU ME TIC €KACTOTE ETTOXIKEG
peTaBoAéC (Tauber, Tauber & Masaki, 1986; Danks, 1987). Idiaitepo evdiapépov ExEl
10 yeyovog 61 n didtraucn tou Olapkel Tapatrdvw atmd éva €T0¢, YVWOTH WG
mapareTapévn didmrauon (prolonged i extended diapause), dev ammoteAsi e€aipeon
yia 1a EvToua, av Kal ouxva n mapoucia tng mapapAémetar (Danks, 1987; Hanski,
1988). ZuvABwc¢ atravtdral o€ €idn eviOpwy yia Ta otoia n dIaBecIudTNTA KAl N
aglovia Twv TNywWv TPOPNS HETARAAAOVTAI OTO Xpovo pe TPOTTO PN TTPORAEWIHO
(Hanski, 1988). Kard ouvémeaa, T1a €0n Twv EVIOUWY TIOU  TTapousidfouv
mapareTapévn emoxikn adpdveia (didraucn f quiescence) amavtwvTal CuvABwg G€
EepIkES A NuI-Eepikég TTEpIoxEG (Nakamura & Ae, 1977; Sims, 1983; Powell, 1987;
1989; 2001; Danforth, 1999; Tauber & Tauber, 2002), kaBw¢ Kal CE TTEPIOXEC TNG
apkTiki¢ {wvng (Danks, 2004). QoT1d660, TTaparetapévn dIGTTauon EXEl KaTaypagei Kai
o€ €idn TNG eukpatng {wvng (Barnes, 1952; Neilson, 1962; Prentiss, 1976; Shapiro,
1979; 1980; Annila, 1982; Hedlin, Miller & Ruth, 1982; Tzanakanis et al., 1991;
Levine, Oloumi-Sadeghi & Ellis, 1992; Menu, 1993; Higaki & Ando, 1999; Maeto &
Ozaki, 2003; Higaki, 2005; Matsuo, 2006; Wang et al., 2006; Chirumamilla et al.,
2008).

Ta dropa ue maparetapévn dIGmauon gival TePICGOTEPO EKTEBEINEVA OTOUC
OIGQOpPOUC TTAPAYOVTES BvNCINOTNTAS KATA TO OTABIO TNG dlaxEigaong kal TTapaAAnAa
avaBdailAouv Tnv avamapaywyikn Toug dpacTtnpioTnTa yia £va n mepiocotepa £1n,
augdavovtag 10 K6OTOG appooTIKéTNTAC Twv TTANBUcHwy (Danks, 1987). Ta droua ue
mTapareTapévn dIaTTauon £xouv KaTta Kavova LEYaAUTEPO PEYEBOC, KaBwWE N augnuévn
HAla cwuatog oxeTifeTal pE augnuéva emmimTeda evepyelakwy  ammoBeudTwy. Ta
TTAPATTAVW ATOMA avapéveTal va Exouv upnAd puBud emBiwong kata 1n JIGPKEIR TNG
maparetapévng Oiammauong (Sahota & Ibaraki, 1991; Danforth, 1999; Menu &
Desouhant, 2002) aAAd kal IKQVOTTOINTIKA METADIATTAUTIKA TTpocappoyn (Soula &
Menu, 2005; Wei et al., 2010). Qotéoo, £xel Bpebei apvnTik cucxEéTion (trade-offs)
OTNV KATAVOUN TWY EVEPYEIOKWY ATTOBEUdATWY PETALU TNG dIATAPNONS TOU CWHATOC
Kata Tn OIApKEIa TNG TTAPATETAMEVNG DIATTAUCNC KAl TNG METETTEITA AVATTAPAYWYIKAG
opactnpidTNTag oTa €idn Neodiprion swainei (Hymenoptera: Diprionidae) (Lyons,
1970) kai N. sertifer (Hymenoptera: Diprionidae) (Sullivan & Wallace, 1967).
Mpokeuévou va TTPOCdIoPICTOUV OI ETTITITWOEIC TNG TTAPAANAKTIKOTATAS TNS DIAPKEIAC

NS dIATTaUONG OTIC BIOAOYIKES TTAPAMETPOUC TWV EVTOMWY KAl va KaTtavonBei ce
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BAaBog n eEeAikTIKA TOUC PIoAoyia, xpeIdleTal va KaBopIoTOUV Ol TIMEC TWV
ONUOYPaYIKWY TTAPaUETPWY  (EMRIwWoN Kal  avamapaywyr) yia T1a dTtopa pE
OIAPOPETIKOUG TUTTOUC DIATTAUCNSG.

H payoAémida Tng Kkepaoidg, Rhagoletis cerasi, cival éva  OAyoQQayo,
HMOVOKUKAIKO €id0¢ evidpou NG e€ukpatng Cwvng TTou DIaXEIMAZel wg vUpen o€
uttoxpewTikry diatraucn (Boller & Prokopy, 1976). Ze CuvBriAKeg epyacTnpiou, Exel
BpeBei 6T éva TTOGOOTO TWV VUHPWY, TO OToI0 Kupaivetal amd 15% Eéwg 90%,
TTapauével o didmaucn yia Tepiccotepo amd éva £rog (Vallo, Remund & Boller,
1976; Kepdhaio 4). Aedopévng NG ommaviotTNTag Twv OeOOUEVWY OXETIKA ME TIC
EMTTWOEIC TS TTapartetapévng diammauong (€10IKG o100 oTaddIo TNG VUPPNG) OTIC
BIOAOYIKEC TTAPAMETPOUC TWV  HOVOKUKAIKWY  EVTOMWY, XPNCIMOTTIOINCAME TN
PayoAéTIOO TNG KEPACIAC WG  OpPYavIOUS-HOVTEAO yia va  TTPocdIopIcTOUV Ol
EMTITWOEIC TNEG TTAPATETAMEVNS DIATTAUCNS OTA ONHOYPAPIKA XAPAKTNPIOTIKA Twv
evnAikwyv. EEeTacape TIC utToBECEIC OTI Ta EVAAIKA ATOUA TTOU ££EPXOVTAl ATTO VUUPEG
HE TTAPATETAMEVN ETTOXIKI] AdPAVEIQ £XOUV: Q) MEYAAUTEPO PEYEDOC Kal B) MEYAAUTEPO
TTPOGOOKINO CWNE KAl UPNAOTEPOUC QVATTAPAYWYIKOUC PUBHOUC O£ OXEON ME TA
evAAIKa TTou e€€pxovTal atrd TIC VUHQES HE didmmaucn evog £Toug. MNa 10 okoTrd auTd,
OUYKPIVaMNE TO HEYEBOG CWHATOC KAl TIG DNUOYPAPIKES TTAPAMETPOUC TwV EVNAIKWY
OUO YEWYPAYIKA KOl  YEVETIKA QATTOMOVWHEVWY  EAANVIKWY  TTANBUGUWY  TNG
PayoAETIOAC TNG KEPACIAG, TTOU ENABAY HETA atTd £KBEON TWV VUNPWY o€ évav 1] dUo

KUKAOUG BEPHWV-PUXPWY TTEPIGDWV.

7.2. YAIKA Kou M€8odoi

7.2.1. TIANBUGHOI TNG PAYOAETIONG TNG KEPATIAG

MNa mv €ekTéAeon Twv  TEIPANATWY  Xpnoidotronenkay duo  €AANVIKOI
TTANBUGHOI TNG PAYOAETIOOC TNG KEPACIAC TTOU TTPOEPXOVTAV atrd TTEPIOXEC TNG Q)
Makedoviag (Mikpa, @cocalovikn) kai B) MeAdotrovvrioou (Kepvitoa, Axdia) (Eikdva
16). Ta evdIQITAPATA TWV TTAPATTAVW TTANBUCHWY BIaPEPOUY WG TTPOS TA OIKOAOYIKA
TOUG XapakTnEIoTIKG (Mivakag 16) kar oI TTANBUGHOI BewpouvTal YEWYPAPIKA KOl

YEVETIKG atTopovwpévol (Augustinos et al., 2013).
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Eikova 16. XAptng YEwWypaPIKAG KATAVOUNG TwWV TTANBUCHWY TNG payoAETIdAg NG
KEPQAOIAG TTOU XpnoidoTroindnkav oto TTapov KegdaAaio.
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Mivakag 16. KAIaTiKG Kal yewypa@ikG dedopéva yia TIc dUo TTEPIOXEC atTd OTTOU TTPOEPXOVTAI O TTANBUCHOI TNG PaYOAETIOAC TNG KEPAOTIAC.

XPNOCILOTTOINBNKAY Ta HETEWPOAOYIKG OEDOMEVA TOU TTANGCIECTEPOU METEWPOAOYIKOU GTABOU O€ KABE TTEPIOXN.

] ewypagiko ewypagiko Ywobpuetpo Eupoc péong Etioia BpoxomTwon
Mepioxn ] ) ]
TTAGTOC MAKOG (M.) Bepuokpaaiag (°C) (XIA.)
Makedovia (©@eooalovikn) 40°31°0” N 22°58'0" E 4 52-26.0 448.7
MeAotrévvnoog (Axaia) 38°02°0"" N 22°06°0" E 731 40-221 490.2

Ta dedopéva mrpoépxovral amrd 10 EAANVIKG EBvIKG AcoTtepookoTreio. Mepiodog avapopas: 1956 -1997.
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7.2.2. Napaparikq di1adIkaoia

Xpnoigotroinénkav eviAiKa Twy TTapamavw TANBucuwy TTou £EAABav atrd
VUMQEC TTOU TTEPATWOoav TN JIATTAUCH] TOUG HETA atmo £vav KUKAO BEPUWV-PUXpwy
mEPIOdwWY (1 €toug diatTauon) | HETA atmod dUO KUKAOUC BEpHWV-Yuxpwy TTEPIGdWY
(rapartetapévn diatrauon). Mepimmou 400 vougeg ammd kKABe TTANBUGUO TTapépEvay
oToug 25 + 1°C yia 3 pAveg kal £meira ToroBetABnkav otoug 3 + 1°C yia 6 PAvES. ZTn
OUVEXEIQ, PMETaQEPBNKaY TTiow oToug 25 + 1°C TrpokeIpévou va eEEABoUV Ta EVAAIKA.
Orav n €8odog Twv evnAiKwy OAOKANPwONKE, OAa Ta AdEId  TTOUTTAPIA
ATTOMOKPUVENKAY KAl Ol VUMQEC TTOU TTAPEPEIVAY DIaXWPIOTNKAY OF VEKPECS KAl
Jwvtavég, OnA. auTég TTou TTapauévouy o€ diIdmaucn. Ta TTOCOGTA TWY VUUPWY TTOU
mapéueivavy o€ diammauon  kupaivovrav  ammd  41.5% (Makedovia) Ewg 74%
(MeAotrévvnoog). O1 vuupeg TTou Bpiokovrav o€ DIATTauon TTapépEivay oToug 25 +
1°C yia 3 unveg kal £mara petagépdnkav otoug 3 + 1°C yia uia emtTAéov TTEPidO
OIAPKEIAG B PNVWY. ZTn Cuvéxela PETapépBnkav TTicw otoug 25 = 1 °C péxpl va
ONOKANPpwWBEl n £€£odo¢ Twv evnAikwyv. To TocooTtd €£600U Twv  evnAikwy
utToAoYioTNKE 0€ 79.7% (Makedovia) kai 72.8% (MeAoTdvvnGog) Kal TO TTOCO0TO TWV
VEKPWY VUHQWY KupavBnke ammd 20.3% (Makedovia) éwg 27.2% (MeAomrdvvnoog).
Agv kataypa@nkay VUUEPES TTOU VA TTAPAHEVOUY WVTAVES YIa HEYAAUTEPO DIGCTNMA.

Eva Ceuydpl evAAkwy atdpwy TOTTOBETABNKE evidg 24 wpwv amd Tnv
EVNAIKIWON TOU G€ KATAAANAO QTOMIKO KAOUBAKI KOl KATAYPAPNKE O KABNUEPIVNA
BAaon n woTokia kal n £mMPiwonN KABWS Kal To PEYEDOS TOU CWHATOS TWV EVNAIKWY
Katd 10 Bdavato Twv arduwy (Kepahaio 2). Mpayuatotroindnkav 49-50 emavaAfyeig

yia KGBe TUTTO diatraucng (1 £Toug Kal TTapaTeTapévn didmaucn) o€ KaBe TTANBUCO.

7.2.3. ZTaTIOTIKA avdAuon

Na va egeraotei v 1a Oedopéva  aKOAOUBOUV  KAVOVIKI]  KATAVOWN,
epapudéobnke 10 KPITAPIO  Kolmogorov—Smirnov. To Kpitipio Mann-Whitney
XPNOIMOTIOINBNKE yIa va €EETACTEI av TO MEYEDOC CWHATOS TWV EVNAIKWY (UAKOG
Bwpaka, TTAATOG Bwpaka Kal TTAATOC KEQAAAC) METABAAAETQI MPE @) TOV TUTTO
digmrauong kar B) 10 QUAO yia KGBe TUTTO DIGTTUONG. TO HOVTEAO Twv avaAoywy
Kivbuvwy Ttou Cox (Cox proportional hazard regression) XpnoIhOTTOINBNKE yIa va
HEAETNOEI N emmidpacn Tou QUAOU, TOU TUTTOU TNG DIATTAUCNG KAl TOU MEYEBOUC Tou
owpatog otn di1dpkeia JwhAC Twy evnNAiKwy, KaBWwg Kal n €midpacn Tou TUTTOU TNG
OIGTTaUONG KAl TOU MEYEBOUG TOU CWHATOG OTIC QvATTAPAYWYIKES TTEPIGOOUC TwV

BnAukwy Twv OUO TANBUCHWY (TTEPIODOC TTPOWTOKIAE, TTEPIODOC WOTOKIAS Kal
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mTePiodoC PETA TNV woTokia). O TTapdyovTee Xwpic anuavtikn emidpacn (Kpimpio
Wald’s) e€aipébnkav amd 10 TTapatmavw HOVTEAO KAl Ol TTAPAYOVTEC ME CNMAVTIKA
£TTidpaocn €lofixbnoav o€ TTOAU-TTAPAYOVTIKO HOVTEAO avAaAoywy KivOUvwy (HovTéAo
Cox). H AvaAuon ocuvdiakopavong (ANCOVA) xpnoipotroiienke yia va kaBopioTtouv
Ol TTAPAYOVTEC TTOU ETTNPEAJOUV TNV WOTTapaywyr], ME Tov TUTTO dIATTAUCNC VA
opifeTal wg oTABEPOS TTAPAYOVTAG Kal TO HEYEBOG TOU CWHATOG TWV EVNAIKWY (HAKOG
Bwpaka, TTAATOC Bwpaka Kal TTAATOC KEQAARC) w¢ CUMMETABANTA. H cuykpion Tng
KATAVOMAC TNG WOTOKIAg O OXEON ME TNV NAIKIa PETAEU DIaQOPETIKWY TTANBUCHWY
Trpayuarotroinénke pe tnv availuon ROC (Receiver Operating Characteristic), 61rwg
autr) Treplypaenke amd Toug Alonzo et al, (2009). O1 oTamioTIKEG QVAAUOEIG
TTPAYMAToTTOINBNKAV XPNOIMOTTOIWVTAC Ta oTATIOTIKA TTakéta SPSS 17.0 (SPSS Inc.
Chicago, IL, USA.) ka1 R 2.10 (http://www.r-project.org).

7.3. ATroteAéoparta

7.3.1. Méyebog cwpaTog evnAikwy

2€ KABe TTANBuo o, 1600 Ta ApCEeVIKA OGO Kal T BnAukd, TTou TTponABav atod
VUHUQEC UE TTaPATETANEVN DIATTAUON, EiXAV MEYAAUTEPO PEYEBOC CWHATOC OE OXEON HE
Ta ATopa TTou evNAIKIWBNKav kara tn OIapKeIa Tou TTPpwTou £Toug (Kpimpio Mann—
Whitney, Makedovia: apoevikd, U > 410.5, n= 97, P < 0.001; BuAnka, U > 356, n =
98, P < 0.001; MeAomrdévvnoog: apoevikd, U > 436.5, n = 95, P < 0.001; BnAuka: U >
378.5, n = 95, P < 0.001) (MNivakag 17). Ze emimedo mTANBUOHOU, Ta BnAuka gixav
MEYAAUTEPO pEYEBOC atmd Ta apoevika (U > 77, n = 95-100, P < 0.001), ave€aptiTwg

Tou TUTTOU didtrauonc (Mivakag 17).
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Mivakag 17. MéyeBog owparog (XINooTa £ SE) apoevikwy Kal BnNAUKwWY TNG payoAéTIdag TG KEPATIAG TTOU TTPOEPXOVTAV aTrd TTANBUCHOUG TNG

Makedoviag kai Tng Mehotrovvricou. Ta evhAhika eEAABav ammd vOueeg hE DIapopeTikd TUTTO DIATTAUCNG (EVOC £TOUC Kal TTapaTteTapévn didTTauon).

Méco urAkog Bwpaka

MéEgo TTAGTOC Bwpaka

MEGO TTAGTOC KEQAAAG

MANBucuée/
Tutrog diarmavong ApoevikGd  OnAukd Apoevika ©OnAukd Apoevika ©OnAukd Apoevika ©OnAukd
Makedovia
VoG £TOUG 47 48 1.46 £ 0.01 1.59 £ 0.02 1.17+£001 128+002 128001 1.36x0.02
TTOPATETAMEVN 50 50 1.52 £ 0.01 1.73 £ 0.01 126+£001 141+£001 1382001 1.50x£0.02
MeAotTOVVNOOG
VoG £TOUG 47 48 1.45 1 0.01 1.60 £ 0.02 1.16£0.01 129+001 1272001 1.40x0.01
TTOPATETAMEVN 48 47 1.53 + 0.01 1.73 £ 0.01 124+£001 140+001 136001 1.48+0.01
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7.3.2. EmBiwon

H péon didpkeia WG Twy ApoevIKwy KUPAvenke amd 55 £wg 64 nuépeg kal
Twv BnAukwy atmd 48 €wg 64 nuépeg (Mivakag 18). ZXeTIKG PE Ta evAAIKa atmd Tn
Makedovia, To povrého Cox (e€eTGgovTag Tov KABe TTapayovTa XwpIoTtad) £0<1ge OT1 TO
@UAo (% = 0.058, df = 1, P = 0.809) kai o TUTTO¢ didTrauong (x° = 1.087, df = 1, P =
0.297) d¢v cixav onpavTikh €midpacn otn HakpoRidéTnTa, O avtiBeon Pe 10 PEYEDOC
TOU OWHATOC TWV EVNAIKWY (UAKOC Bwpaka: x? = 6.034, df = 1, P = 0.014; TAGTOC
Bwpaka: x° = 6.076, df = 1, P = 0.014; TAGTOC KEPAAAG: x° = 4.985, df = 1, P =
0.026). O1 TTapAyovreg ME onUAvTIKA €TTidpacn €10fxBnoav o TTOAU-TTAPAYOVTIKO
MOVTEAO avaloywv KIvOUVwy (JovTéAo Cox). 2T OUVEXEID XPNOIMOTTOINBNKE
otadiakf diadikacia €mMAOYAC YIQ TNV KATACKEUR TOU TEAIKOU HOVTEAOU, TO OTTOIO
£0€1EE 6T N pakpoRIOTNTA TWV eVNAIKWY ETTNPEAZETAI ONUAVTIKG HOVO attd TO TTAATOC
ToU Bwpaka. ZXETIKA pe Ta evidika atd tnv leAomrdvvnoo, 10 poviédo Cox
(e€et@lovtag Tov KABe Trapdyovra xwpioTd) £0eige 611 0 TUTTOC JIATTAUCNG €XEI
oNMAVTIKA €TTidpacn oTn didpkela JWAS Twv evnAikwy (x* = 0.949, df = 1, P = 0.330),
o€ avTiBeon pe To UAO (x° = 5.086, df = 1, P = 0.024) kai To uéyeBOC TOU CWPATOC
Twv evnAikwy (UAKoc Bwpaka: x* = 2.558, df = 1, P = 0.110; TAdTo¢ Bwpaka: x° =
1.839, df = 1, P = 0.175; TTAGTOC KEQAAAG: X° = 8.779, df = 1, P = 0.003). E€etdlovTag
HOVO TOUG ONUAVTIKOUC TTAPAYOVTEC OTO TEAIKO HOVTEAO KOl XPNOIMOTTOIUVTAG
otadiakn diadikacia emAoOyAG, ammodeixTnke OTI pdvo TO TTAATOSC TNG KEQAAAC EXEl
ONMAvTIKA £midpacn otn pakpoRidétTnTa Twy evnAikwy (P < 0.05).

O1 kauTTruAgg emBiwong oe oxéon Pe TV NAIKia dgixvouv 611 Ta BNAUKAG TTOU
€ENABav ammd vuuQeg pe TTapateTapévn didmauon kKal Twy U0 TTANBUGHWY gixav
uwnAdTEPOUC puUBuOUG BvnoiudtnTag katd 1 OIdpKeIa Twy 60 TTEPITTOU TTPWTWY
nUEPWY C€ ox£on ME Ta BnAuka TTou £€AABavV Katd Tn OIAPKEIA TOU TTPWTOU £TOUC
(Aldypapua 11). Qotdoo, dev TTAPATNPARBNKAY CUCGTNMHATIKES DIAPOPEC OTIC KAMTTUAES
EMPIWONG TWV APCEVIKWY METAEU Twy dUO TTANBUCHWY, aveEapTATWS TOU TUTTOU TNG

oiamrauong (Aidypappa 11).
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Mivakag 18. MakpoBi1étnTa evnAikwy, JEoN Kal JEYIOTN CUVOAIKH WOTTapaywyr BnAuKwy TNS payoAETIOAs TN KEPACIAG TTOU TTPOEPXOVTAY aTTd

TTANBUGHoUC TG Makedoviag kal Medotrovvicou. Ta eviAhika eEAABav atrd vougpeg pe diagopeTikd TUTTO dIATTAUCNC.

Méon diapkeia wig Avartrapaywylkoi puBpoi
(nuépeg £ SE) (auyd ava BnAuko)
MANBucuée/ N
TuTtrog diatrauong
. . Méon ouvoAikn Mé&yI10Tn GUVOAIKA
Apoevikd ©OnAuka wotrapaywyr + SE TAPAYWYF

Makedovia

evog £TOUg 50 64.4+3.0 63.6+3.0 376.7 £ 28.6 490.0

TTAPATETAMEVN 50 58.7+ 3.6 512142 109.9 + 18.5 183.4
MeAotTOVVNOOG

evog £TOUg 50 54.9 + 3.1 57.7+27 31221227 408.3

TTAPATETAMEVN 49 59.7 £ 4.1 479+36 109.5+17.2 206.7

b
H péyiotn cuvoAikn TTapaywyn divetal atrd Tov TUTTO ZMx , 610U X = DIGoTNUA NAIKIag o€ nUEPES, a= nAIKia katd TNy évapén NG

woTrapaywyng, b= nAikia katd T AREN NS wottapaywyng, Mx = cuvoAikdg apIBuoS auywy TTou evattéBeoe éva H€oo BNAUKS oTnv NAIKia X
(Carey, 1993).
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Aldypappa 11. KauTruAeg €mBiwong apCevIKWY Kal BNAUKWY atopwy TNG payoAETIOAZ
NS Kepaoiag amd tmAnBuououc ¢ Makedoviag (A: apiotepy OTAAN) KAl NG
MeAotrovvoou (B: de€1d oTAAN). Ta evAAika eEAABay atrd vUUQES €iTe PE dIGTTAUGH £vOC

éToucg (Evtovn YPAMMN) €iTe pE TTapateTapévn JiIamrauon (AETITH YPAHMN).

7.3.3. Avatrapaywyn

O1 repiodol avatrapaywyng o€ oxéon Pe TNV NAIKIa (TTPIV TNV WOTOKIA, WOTOKIA,
META TNV WOTOKIA) TWv evnAikwy TTou £ENABay atmd VUUQEG UE TTAPATETAMEVN KAl £VOC
éroug didmraucn divovTal oto Aldypappa 12. H epiodog TTpiv TNV wOoToKia £ixe diIApKeEIa
8.2 ka1 7.1 nuépeg yia Ta BnAukda tou €£AABav atmd vUOuQpeg e €vOC ETOUG ETTOXIKA
adpaveia amd N Makedovia kai Tnv MeAomoévvnco, avriotoixa. QoT600, Ta BnAUKA Kal
Twy OUO0 TAnBuouwyv ToU TIPoNABav atmd vOpeeS HeE TTapaTeTapévn didtmauon
XPEIACTNKAY TTERPITTOU 9 NUEPES MEXP!I TNV EVapPEN TNG WOTOKIAG. ZXETIKA ME Ta BNAUKAQ

atré TN Makedovia, To povréAo Cox (e€eTagovTag Tov KABe TTapdyovta XwpIoTd) £0sIEe O
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oUTe o TUTTOC BidTrauong (x° = 0.969, df = 1, P = 0.325) o0Te TO péYEOOC TOU CLIMATOC
(uAKog Bwpaka: x* = 0.442, df = 1, P = 0.506; TAdTo¢ Bwpaka: x> = 0.395, df = 1, P =
0.530; TTAGTOC KEPAAAC: x° = 0.175, df = 1, P = 0.676) €ixe onuavTIKA £TTOPACN TN HEON
O1GpkeIa TNS TTEPIGDOU TTPIV TNV WOTOKIA. ZXETIKA HE T BNAUKG atrd Tnv MeAoTTOVYVNGO,
10 povtého Cox (e€erGlovrag Tov KABe Ttrapdyovia xwploTd) £0ei€e OTI O TUTTOG
diamauong (x° = 6.304, df = 1, P = 0.012), To prKog Tou Bwpaka (x° = 6.549, df =1, P =
0.010) kai To TTAATOC TNG KEPAAS (x° = 3.916, df = 1, P = 0.048) emnpedouv onuavTiké
TN MEON DIAPKEIa TNG TTEPIODOU TTPIV TNV WOTOKIA, v TO TTAGTOC TOU Bwpaka dev £xEl
onuavTikA emidpaon (x° = 2.576, df = 1, P = 0.109). EE£TGJovVTaG HOVO TOUC ONHAVTIKOUC
TTAPAYoVTEG GTO TEAIKO HOVTEAO Kal xpnoidotroiwvtag otadiakr diadikacia emAoyAg,
atrodeEiXTNKE OTI 0 HOVOG CNUAVTIKOS TTAPAYovVTag ATav TO MAKog Tou Bwpaka (P < 0.05).

H tTepiodog woTtokiag Twy BnAukwy TTou TTPoNABay atrd VUUQES UE TTAPATETAMEVN
oiarauon ATav TTEPITTOU 13 NUEPES MIKPOTEPN atrd TNV QVTICTOIXN TWV BnAuKwy TToU
mpoRABav atd vuupeg pe evog £Toug didrrauon. To povrédo Cox (e€etadovTag Tov KABE
TTapAyovTa XwpIoTa) £dsiEe 6T T6oOo o TUTTOC didTraucng (x° = 5.211, df = 1, P = 0.022)
600 Kal TO PEYEBOC CWHATOC TWV evnAikwy (UAKOS Bwpaka: x> = 9.393, df = 1, P =
0.002; TTAdTog Bwpaka: x° = 13.123, df = 1, P < 0.001; TTAATOC KEPAAAG: x° = 5.728, df =
1, P = 0.017) cixav onuavtik emidpacn otn OIAPKEIA TNG TTEPIODOU WOTOKIAE TWV
BnAukwy atrd Tn Makedovia. EEETAovTAC HOVO TOUC GNHAVTIKOUG TTAPAYOVTEG OTO TEAIKO
HOVTEAO XpPNOIMOTTOIWVTAS GTadIakr dladikacia €mAoOYAS, armodeixTnke 611 0 pévog
onMavTikéS TTapdyovTtag gival To TTAATog Tou Bwpaka (P < 0.05). ZxeTikd pe 1a BnAukd
atmé tnv MNeAomroévvnoo, 10 poviéAo Cox (e§etalovtag Tov KABe TTapdyovta XwpioTd)
£de1Ee OTI oUTE 0 TUTTOC didmrauonc (x° = 1.945, df = 1, P = 0.163) oUte To péyeBog Tou
OWHOTOC TWV eVNAIKWY (pAKog Bwpaka: x* = 1.337, df = 1, P = 0.248; TAGTOC BWpaKa:
X = 1.143, df = 1, P = 0.285; TAGTOC KEQOAAC: x* = 0.295, df = 1, P = 0.587) sixav
onMavTikr emidpacn otn dIdpkeIa TN TTEPIGDOU WOTOKIAG.

H peTa-avatrapaywyikr diapkeia {wnig Twy BnAukwy TTou £ENABav atrd vUUQES e
mTapareTapévn diIarraucn ATav TTEPICCOTEPO aTTd TPEIC POPES HAKPUTEPN GE OXECN ME TNV
avtioToIxn Twv BnAukwy TTou ££AABAV KATA TO TTPWTO £T0¢, AveEapTATWS TTANBUoUoU. To
povtéAo Cox (e€etafovtag Tov KGBe Ttrapayovra xwpiotd) £0€ge 6m pyévo o TUTTOG
dIGTrauong €ixe onuUavTikn midpacn otn dIdpKEIa TNEG TTEPIGOOU HETA TNV WOTOKIA TwV
BNAUKWY Kal Twy BUo TTANBucuwy (Makedovia, TUTTog didTrauong: x> = 7.421, df =1, P =
0.008; urjkog Bwpaka: x* = 0.380, df = 1, P = 0.538; TAdTo¢ Bwpaka: x* = 0.317, df = 1,
P = 0.573; mAGTOC KEQAAAC: x° = 0.475, df = 1, P = 0.490; MeAommévvnoog, TUTTOC
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diaauong: x° = 8.914, df = 1, P = 0.003; prikog Bwpaka: x* = 0.755, df = 1, P = 0.385;
TAGTOoC Bwpaka: x* = 2.091, df = 1, P = 0.148; TTAGTOC KEQAAAC: x° = 0.925, df =1, P =
0.336).

H péon cuvoAikrl woTtrapaywyry Twv BnAukwy TTou ££AABav ammd vUUQEC ME
mapareTapévn didmmauon Atav xapnAn (110 auyd/BnAukd) kal oToug dUo TTANBUCHOUC
(Mivakag 18). H avaAuon ocuvdiakupavong (ANCOVA) £0eige 611 yia Ta BnAuka atrd Tn
Makedovia o TUTTO¢ BdidTTauong €ixe onpavtikh €midpacn otnv wotmapaywyh (F =
41.432, df = 1, P < 0.001), evw 10 PEYEBOC CLWMHATOC TWV EVNAIKWY OEV ATAV CNHAVTIKN
OUMHETABANTA (uAkog Bwpaka: F = 2.787, df = 1, P = 0.098; Adrog Bwpaka: F = 0.253,
df = 1, P = 0.616, mAdtog kepahng: F = 0.609, df = 1, P = 0.437). Opoiwg, n
mapareTapévn OIATTAUCN €iXe ONUAVTIKN £TTIOPACN OTO PUBUO WOTTAPAYWYAS TwWV
BnAukwy atmd Tnv MeAomovvNoo, evw TO HEYEBOC CWHATOC Twv evnAikwy dev ATav
onuavtik cupueTaBAnTy (ANCOVA, 1UtTog didrrauong: F = 20.046, df = 1, P < 0.001;
MAko¢ Bwpaka: F = 0.187, df = 1, P = 0.667; mAdro¢ Bwpaka: F = 3.097, df = 1, P =
0.082, mAdtog ke@alig: F = 0.113, df = 1, P = 0.737). EmmpocBeta, n karavourn mng
wOoTOKIag dev DIEPepe YETAEU Twy BnAuKwy TTou ££AABaV atTd VUUQEC PE TTAPATETAMEVN
didrrauon Kal VOPQEG hE evog £Toug diatTauon, aveEapTATwg TAnBuouou (ROC avdiuon,
Makedovia: P = 0.365; Mehomovvnoog: P = 0.463).

O T1UTTOo¢ diaTTauong £TNPEACE TTOAAG XAPAKTNPIOTIKA TNG KATAVOUNG WOTOKIAg
o€ oxéon Me TNV nAIKia, avegaptnta atd Tov TANBucuéd (Aiaypapua 13). MNa Tapddeyua,
TO MEYIOTO TOU PUBOU WOTTapaywyni¢ Twv BnAukwy TTou €EAABaV KATG TO TTPWTO £TOC
Kataypdpnke trepitrou TNV 30" nuépa kal oToug dUo TTANBUGHOUC. AvTiBeTa, 0 pUBUOC
wotrapaywyng trapéueive oTaBepdc kKaBOAn Tn DIAPKEIa TNG TTEPIODOU WOTOKIAG TWV
BnAukwy TOU €€AABaV amTd VUPQEC HE TTAPATETAMEVN OIGTTAUON Kal OTOUG OUo
TTANBuUoPoUG. O1 BIaPOPESG OTNV KATAVOUN WOTOKIAG O€ OXEON ME TNV NAIKIQ HETAEU TwV
BnAukwy kal Twv dUO TTANBUCUWY TTou £EAABav ammd VUPQEC HE DIAQOPETIKO TUTTO
JIGTTAUONG ATTOTUTTWVOVTAI AETTTOMEPEIOKA oTo Aldypauua 14 (Carey et al., 1998). Z¢
KABe TTANBUCHS, N woTokia Twv BnAukwy TToU £ENABaV atTd VUUQES HE TTAPATETAMEVN
diatTraucn @aivetal va gival otropadikh PE MIKPO apIiBud evaTTOBETEIMEVIWIY QUYWY, EVW Ol
avTioTOIXEC TwV OnAukwy TTou TTPOAABav amd vUPQES PE evog €Toug didtmraucn ATav
ouveXEic kal uwnAdTEPNG évraong. Kata péoco 6po, £va BnAukd atrd t Makedovia kai
TNV MeAoTTOVYNGO TTOU evNAIKIWONKE PETG ammd Traparetapévn JIGTTAUCN QaiveTal va
wOoToKEI ava 1.7 kal 1.5 nuépeg, avtioToixa. AvriBera, éva PEGO BNAUKO TToU TTPONABE

atd vouoen JE evog £Toug dIATTaUoN WOTOKEN KABE 1.2 NUEPEC.
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Evéc €Touc
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Huépeg

Aigypappa 12. Mepiodol avarrapaywyng o€ oxEon ME TNV NAIKIa Twv BnAUKwyY TNg
pPayoAETIDAC TNC KEPACIAG TTOU TTPoépxovTav atrd TTAnBuopouc Tng Makedoviag (A) kal
NS MeAotrovvrioou (B). O1 0TAAEG YE AOTTPO, MAUPO KAl YKPI XPWHA ava@EpovTal atn
DIGPKEIA TNE TTEPIOGDOU TTPIV TNV WOTOoKIa, TNV TTEPI0dO WOTOKIAG Kal TNV TTEPIODO HETA TNV
woTokia, avrtioToixa. Ta eviNka eENABay atmd VUUQEC €iTe he DiatTauan evog £TOUG EIiTE JE

TTapareTapévn diatrauaon.
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Aldypappa 13. KautmuAeg wotrapaywyng (o€ oxEon WE TNV NAIKIA) Twy BnAukwy NG
PayoAéTIdAC TNG KEPACIAE TTou TTpoépxoviav ammd TTANBucpoug TG Makedoviag (A:
apiotepry otAAN) kai g MedomovvAcou (B: de€id oTAAN). Ta BnAukd £€AABav ato

VUMQEG €iTE pe DIATTAUCH £VOC ETOUC EITE PE TTAPATETAMEVN DIATTAUOCT).
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Algypappa 14, AETTTONEPEIAKT] ATTOTUTTWON TNEG WOTOKIAS Twv BnAukwy (event-history
diagram) Tng payoAETdag TNG KEPAOIAE TTou TIpoépxovral armd TTANBucpols NG
Makedoviag (A: apiotepry oTAAN) kai TNS MeAotrovviicou (B: de€id otiAn). Ta BnAukd
€ENNBav amrd vOuQeg €ite pe DIATTAUCN EVOG £TOUG EITE PE TTapaTeTAPEVN diATTOUCH.
Mpdoivo= 0 auyd/nuépa, kitpivo= 1-5 auyd/nuépa, koékkivo< 5 auyd/nuépa.
Xpnoipotroin@nkav Trepitrou 50 dropa yia KaBe mAnBuopd. KaBe opiddvtia ypauun
QVTITTPOOWTTEUEI €va BnAukd dAtopo Tou TANBUCHOU KAl TO MAKOC TNG YPAMMAS
Icoduvapel pe T didpkela {wng Tou. O XPWHATIOMOI KATA HWNAKOG TNG YPAMMAG
avagépovTal oTov apiBud Twy aQuywy TTou evatroBeTe o€ kabnuepivr Baon 1o BnAukd. H
Tagivopnon Twy BnAukwy yivetal atré 1o Mo BpaxuBio OTo PAKPOBIOTEPO £TCI WOTE va
OlakpiveTal TO TTOC0O0TO £MIRIWONG TWV ATOPWY YIa KABe nuépa TnE eviAikng {wirc Tou

TTANBUCOU.
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7.4. ZulATnon

Ta amoteAéopard pag £0cifav 611 n maparetapévn dIGmaucn 1o oTadio NG
VUUPNG CUVOEETAI HE HEYOAAUTEPO MEYEDOC KAl PE AUENMEVO KOOTOG TTPOCAPMOYNC VIO TA
eVAAIKQ TNG PAYOAETIDAC TNG KEPACIAC. AveEdpTnTa TOU TTANBUCHOU, N TTAPATETAMEVN
diarauon o1o oT1adIo TNS VUUPNG Bev TIPOKAAEI onpavTiKA peiwon oTtn didpkeiag {wng
TWVY EVNAIKWY, N OTToia Qaivetal va emrnpeddeTal povo amd tnv TTAPAAAAGKTIKOTNTA GTO
pEyeBog Tou owuatog. O1 dilagopég Trou TTaparnpnenkav otn didpkeia TnG TrepIddou TTpIv
TNV WOTOKIa Kal TNG TTEPIOdoU  woTtokiag atmodidovral otn TTAPAAAAKTIKOTNTA TOU
MEyEBOUC TOU CWHATOG METASU Twv €evnAikwy Kal Ogv OoQEiAovTal OTOV TUTTO TNG
Oiammauong. EvtouTtolg, n mrapatetapévn dIATTAUCN TTPOKAAEI CNUAVTIKN MEIWoNn OTOV
ApIBUO TWV NUEPWYV WOTOKIAG £V KATAYPAPNKE AUENCN TNG evaTToUEivacag (WG META
TO0 TEAOG TNC TTEPIODOU WOTOKIAC. ZUVETTWG, EMIRBERAILVETAI N apXIKA utTéBeon 6T TQ
EVAAIKQ TTOU £EEPXOVTAI HETA ATTO TTAPATETAWMEVN DIATTAUCT) OTO OTADIO TNG VUHPNG £XOUV
HEYOAUTEPO MEYEDOG CWHATOC O OXECN ME TA EVAAIKA TTOU £EEPXOVTAI KATA TO TTPWTO
éro¢ didmmauong. QoTo6C0, N UTTOBEon OTI N TTAPATETAMEVN ETTOXIKH adPAVEIQ TTPOKAAEI
augnon 1600 NG didpkelag {wng Twy EVNAIKwWY 0G0 KAl TN WOTTAPAYWYAS Twy BnAukwy
ATTOPPITITETAL.

ZUpPQwva Kal pe TTponyoupeveg peAéTeg (Powell, 1989; Sahota & Ibaraki, 1991;
Danforth, 1999; Wei ef al., 2010), Ta evAAIkKa TNG payoAETIDAC TNS KEPATIAC TTou ENABav
atmd VUPQES pE TTapaTteTapévn JIGmaucn €ixav onUAvTIKA HEYAAUTEPO HEYEBOC GWHATOC
o¢ oxéon pe Ta avrioToiXa atmd vUUQES HE didmmaucn evog £Toug. To PEYEBOC GWHATOC
Twv ardépwy TNS PAYOAETIDAC TNC KEPAOIAG QAiveETAl va €ival KABOPIOTIKO yIa TNy £icod0
TWY VUHQWY o¢ Tmrapartetapévn didmmauon. Ze évav mAnBuoud, civar mBavd va
CUVUTTApXOUY dUO JIAKPITOI QAIVOTUTTOI ATOWY, MIKPOU Kal HEYAAOU LEYEBOUG, OI OTTOIOI
OuvNTIKA va PTTOPOUY va akoAOUBrAoouv BIaPOoPETIKG TUTTO didtmauong, OnA. Ta peydAa
o€ YEyEBOC ATOHA VA EICEPXOVTAl OE TTAPATETAMEVN DIATTAUCN £VW TA QVTICTOIXA MIKPA
va TTPETTEI VA TTEPATWOOUY TN diIdTTaucn Katd 1o TTPwTo £10¢. ATTd TNV AAAN TTALUPQ, TO
HEYOAUTEPO HEYEBOC CWHATOC TWY ATOHWY HE TTapaTeTapévn didTTauon WTTOoPED va gival
T0 amoTéAecua NS OIAQOPETIKAG  IKavdTnNTag emifiwong katd 1N OIdpKEIa NG
TapareTapévng dIATTauUeoNnG. Z& autiv TN TEPITTwon, évag ducavaloya HEYAAUTEPOC
apIBuoC atouwy HE peyGAo pEyeBoC TTou €IoNABav oe Trapartetapévn didmraucn Ba
KATaQépel va emIPIWCE], va evNAIKIWOE Kal va apxioel va avamapdyeral, Kabwg Ta

avTioToIXa MIKPOTEPA Ot PéyeBog artopa Ba meBdavouv. XpelalovTal TTEPAITEPW MEAETEC
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OXETIKA PE TOUC MNXQVICHOUG TTOU KaBopifouv TO HEYEBOG GWHATOC Twv £VNAIKWY TNG
PayoAETIDAC TNG KEPACIAC TTOU £EEPXOVTAI ATTO VUMPEG HE £vOG £TOUGC KOl TTAPATETAMEVN
diamrauon.

ECEAIKTIKG, O OpyavIoMOi @povTiCouv va ‘TTPOCTATEUOUV TTEPIGCOTEPO EKEIVa TA
BIOAOYIKG XOPOKTNPIOTIKA TTOU GCUMPBAGAAOUV TTEPICCOTEPO OTNV  APMOCTIKOTNTA TWV
TTANBuouwy oTta diagopeTikd evdiaitiuara (Ricklefs & Wikelski, 2002). H pakpofiétnta
TWV EVNAIKWY TNG PAYOAETIOAC TNG KEPACIAC PaiveTal VA £ival £va TETOIO XAPAKTNPIOTIKS,
KaBwg¢ Ta dtopa mTou £EAABav atrd vUUQEG e TTapateTapévn didrraucn {ouv 6G0o Kal Ta
EVAAIKQ TTOU £EEPXOVTAI KATA TO TTPWTO £10¢. AappBdvovtag umrdyn o611 n didpkeia {wng
Twv evnAikwy dev emnpedletar amd Ttov TUTTO TNG didTTaucng Kal dedopévou 611 Ol
ouvBNKeS Katd TNV evAAIKN Jwr TTAPAPEVOUY EUVOIKES, TO OTABEPO TTPOCOOKINO CWAC
KABIGTA Ta ATOMA HE TTapaTteTapévn SIATTaUoN IKAva va avteTTEEEABOUY OTO HEIOVEKTNHO
Katd 10 EeKivnpa TNG evAAIKNG (WG TOUG TTOU JIAUOPPWVETAI £EAITIAC TNG EVEPYEIOKA
amaITnTIKAG TTEPIOdOU TNG TTapaTteTapévng diatrauong. EmmmpdoBera, n mrapateTapévn
diatrauon £xEl onUavTIkA £Tidpacn Poévo oTn diIdpkela TNS TEPIGdOU PETA TNV WOTOKIQ,
EVW N TTAPAAAGKTIKOTITA 0T BIGpKEIa TOCO TNG TTEPIGBOU TTPIV TNV WOTOKIa 6G0 KAl TNS
TEPIOOOU  WOTOKIAE atmodIdETAl  KUPIWwg OTO  HEYEBOC OWMATOC TWV  EVNAIKWY.
AapBdvovtag utmown Om n TEPiodog META TNV woTokia dev €xel kavéva EUQAVEC,
TOUAGXIOTOV, OQEAOGC OTNV APHOCTIKOTNTA TwWv €I0WV  TIOU  CTEPOUVTAl  META-
avaTTapaywylikr INTeIkA @povtida (post-reproductive maternal care), 8a avapevéTav Ta
EVAAIKQ AToua TNS PayOAETIONC TNE KEPATIAC VA £XOUV I GUVTOMN TTEPiIODO (WG WETA
10 TEAOG TNG woTtokiag (Reznick, Bryant & Holmes, 2006). AvtiBeta, n mapateTauévn
OIGTauon oTo OTAdIO TNEG VUHEPNG PPEBNKE va CUVDEETAI PE WIG ONUAVTIKA augnon 1ng
O1apkeIag wne Twy BnAukwy atdpwy PETA TO TEAOC TNG WOTOKIAC KAl yIa TOUG OUO
TTANBUGHOUC TOU €vTOMOU, TTAPOTI N GUVOAIKR DIdpkeia {whig Twy BnAukwy atdpwy dev
augdveral. Yo TIC €UVOIKEC yia Tnv EmMBiwon Kal avatrapaywyr] CuvBrkeg Tou
EPYACTNPIOU, N ETIMAKUVON TNEG TTEPIODOU HETA TNV WOTOKIA (yia Ta dTOopa  HE
mapareTapévn didmauon) evdexopévwg va atroppéel ammd TN ElwPévn o DIGPKEIR
TTEPIODOU WOTOKIAS AGYW TNG CNHAVTIKG HEIWHEVNS WOTTAPAYWYAC.

H péon womapaywyn Twv OnAukwy TTOoU €EAABaV PETG aTTO TTAPATETAMEVN
OIGTTAUON HEIWONKE CNMAVTIKA VW XAPAKTNPICTIKA ATAV N TTApOoUCia SIACTAHATWY XWwPIg
evatrobeon auywv Katd v TTEPiodo woTtokiag. Av kal avaioya dedopéva  Exouv
avaeepBei  yia  €idn  eviOUwWY  PE  TTAPATETAMEVN  QVATTAPAYWYIKA  AVWPIKMOTNTA

(reproductive diapause) (Kroon & Veenendal, 1998), n CUYKeKpPIMEVN HEAETN gival n
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TPWTN, ME BACN QUTA TTOU YVWPICOUKE, TTOU TTEPIYPAPEl TA TTAPATTAVW XAPAKTNPICTIKA
OTNV QVaTTAPAyWYIKN CUUTTEPIPOPG €idwv HE TTapateTapévn diatraucn oto oTadIo TG
vopeng. H trapamdvw cudtrepipopd civar mBavdév va armoppéel amd TIC TTEPIODIKES
eNAEiYaIC oTa  evepyelaka  amoBiuara  TTou  TTPoopifovial yia  TIC AVAYKES TNG
avatmrapaywync (Novoseltsev, Novoseltseva & Yashin, 2003). Av kal 0 PETAROAICUSC
pelwveTal katd Tn didpkeia ¢ didmrauong (Hahn & Denlinger, 2007; 2011), o1 VOU@EG
NS PAYOAETIOAC TNS KEPACIAC QAIVETAI VO £XOUV ETTAPKI EVEPYEIOKE atmoBéuaTa yia TNV
oAokAApwon TN¢ avdamruéng, v €000 Twv  evnAikwy kKal TNV évapén 1ng
avatrapaywyng. Opwg, eAAXIOTEG gival o1 TTANPOYOPIEG OXETIKA PE TOUG PUCIOAOYIKOUG
pMNxaviopoug trou diETTouv Tnv TTaparteTapévn didmauon (Tauber ef al., 1986; Saulich,
2010). Na Tapadeiyua, n katavaAwon Amdiwy, n oTroia gival AUECa ouvOEDEUEYN HE TO
pubud wotrapaywyng, MTTopei ite va auénBei (Soula & Menu, 2005) cite va TTapapeivel
aueTaBANTN (Ushatinskaya, 1984) oe evAAika 1Tou €€AABav petd armd TraparteTapévn
emToxikn adpaveia. Emiong, £éxel avagepBei 6T Ta evAAIKa TNG PayoAETIBAC TNS KEPATIAG
«eCEpxovTal  vwpitepa TOou avapevopevou» (Baker & Miller, 1978) petd amd
mTapareTapévn dIGTauon, Je Kivouvo TNy EAAEIYN BIGBEGIUWY UTTOOTPWHATWY WOTOKIAg
(wpiha epouta). Mapdt N augnuévn IkKavoTnTa dIACTTOPAC TWV EVNAIKWY TTOU £EEPXOVTAI
HeTG amd mapartetapévn didmrauon Oev gival CUPQWYN ME TNV AvTAyWVIOTIKA OXEoN
HETAEU TNG DIAOTTOPAC OTO XWPO Kal TNG DIACTTOPAS OTO XPOVO, TO UEYAAUTEPO OXETIKA
MéyeBOC Twv evnAikwy TNC payoAETIOOE TNG KEPAOIAE TTou €ENABav  uetd atrd
TTapareTapévn JIATTAUON UTTOPE va CUVOEETAI ME MEYAAUTEPN TITATIKA IKavoTnTa (Fric,
Klimova & Konvicka, 2006; Clobert et al., 2009; Stevens, Turlure & Baguette, 2010), n
OTTOIa Ba ATTOTEAOUCE GUYKPITIKG TTAEOVEKTNMHA YIA €idn evTdpwy TTOU atroTeAoUVTAl aTTd
TTANBUGHOUC G DidoTtrapTa evdiaithuara. Kard cuvEtela, uttdpxel mlavotata apvnTikA
oucxéTion oTn dIaBeaIuOTNTA KAl OTNV KATAVOMI TTOPWY HETAEU CWHATIKWY OOMHWY TTOU
ouvdéovTal PE TNV TITAON Kal TNV avarmapaywyry katd 1n OIdpKeEIa TG VUMRQIKAG
avamTuéng Tng payoAETidag Tng kepaoldag (Karlsson & Lohansson, 2008; Saastomoinen
et al., 2010). MNpokeipévou va agloAoynBei N evepyelakh KAaTtAoTacn Twy EVNAIKwY TNG
PayoAéTIdAC TNG KEPAOIAS, XpelaleTal va TTPOGdIoPIOTOUY O aANayEC GTO HETARBOANICUO
Kal 0 TPOTTOC PUBUICNC TWV EVEPYEIOKWY ATTOBEUATWY TWV VUHQWY HE TTAPATETAMEVN
diamrauon.

ZUMQWVA JE TO ATTOTEAEGHATA TNG TTAPOUCAC MEAETNG, UTTAPXOUV ONMAVTIKES
ApVNTIKEC ETTITITWOEIC TNG TTAPATETAMEVNG DIATTAUGNS TWYV VURPWY TNE PAyoAETIdAC TG

KEPACIAC OTa ONUOYPAPIKA XAPAKTNPICTIKA Twv &vnAikwy, kal €dikéTeEpa oTnv
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WOTTAPAYWYI. ZE& OUVBNAKEG aypou, QvaPEVETAI TTEPAITEPW MEIWON TOU pubBuou
wotrapaywyng (Wiesmann, 1933) kaBw¢ kar emmAéov apvnTIKES ETTITITWOEIC OTA
ONUOYPAPIKA XAPAKTNPIOTIKA TwWv &VvNAIKWwY, TTOU aufdvouv TTEPAITEPW TO KOOTOC
TPOGAPHOYASC Twv aTtduwy pe  mapartetapévn didmmrauon. To Trapammdvw  KOOTOG
TTPOGAPHOYAC QaTTOTEAEI WEPOC Twv ‘bet-hedging’ oTtparnyikwy NG PAayoAéTidag Tng
Kepaolag (Soula & Menu, 2003), 6mTou HEOW TNG TTAPAAAGKTIKOTNTAG OTN DIAPKEIR TOU
BIOAOYIKOU KUKAOU Twv atdpwy dIacPaAIeTal N TTPOCAPUOYN €vOC TTANBUCHOU OTIG
AlyOTEPO TTPORAETTOMEVEG METARBOAEG Twv TTEPIBOANOVTIKWY cuvBnkwy (Gillespie, 1974;
Philippi & Seger, 1989; Hopper, 1999). EIDIKOTEPQ, N AVATTAPAYWYIKN ETTITUXIA TNG
PayoAETIDAC TNG KEPAOIAC, TTOU gival £va HOVOKUKAIKS, OAYOQAYOo €i00C HE MEIWMEVN
ikavotnTa dlactropdg (Daniel & Wyss, 2009), cival Queca ouvdepévn HE TNV Eykaipn
TTAPOUGIia TOU evIOUOU KATA TNV TTEPIOPICHEVN XPOVIKA TTEPIodO BIaBeGIuOTNTAC TWV
KAPTTWV-EEVIOTWY OE KABE TTEPIOXN. AUTO £XEI WC ATTOTEAECHA N PAYOAETION TNG KEPAOTIAG
va KaBioTaralr mPPETTAC 0 QAIVOAOYIKEC aoToxie¢ (phenological mismatches), tou
TTPoKaAoUvTal atmd acTabei¢ KalpikéC ouvBnkes | TV KAIaTik arAayny (Miller- Rushing
et al., 2010). MapdAAnAa, n TTAAPNS IKAVOTTOINCN TWV avaykwy Twy dEvdpwy OE Yuxog,
n omoia dcv ammoTeAEl povo TTPoUTTéBeon ££6dou atd Tov XeEIPePIvd ARBapyo aAAd kal
ouoIbpopYNS avBogopiag Kal OECIATOC TWY KAPTTWY TNG KEPAOIAS, eutrodiletal amrd tnv
augnon Tng Beppokpaociag (Hedhly, Hormaza & Herrero, 2007; Oukabli & Mahhou, 2007;
Luedeling, Zhang & Girvertz, 2009). Kard ocuvétreia, avapévovtal mpoBAfuara oTo
OuyXpovioud TNG TEPIGDOU WOTOKIAE TNG PAYOAETIOAC TNG KEPACIAC ME TNV TTEPiIODO
OIaBeCINOTNTAGE TWY  KAPTTWY  yia woTtokia. EmmAéov, 01 QaIvOAOYIKEC QOCTOXIEC
ouvdéovtal Pe uPnNAS KOOTOC TTPOCAPHOYAC TWwY OPYAvICHWY OTA TTEPIBAANOVTA TOUG
(Parmesan, 2006; Van Asch et al., 2007). Zuvemmwg, n TTapateTapévn didrauon mg
PayOAETIOAC TNG KEPACIAC ATTOTEAEI CUYKPITIKO TTAEOVEKTNUA YIA TNV TIPOCAPHOYI TWwv
TTANBUGHWY C¢ TTEPIOXEC OTTOU N TTEPINDOC dIaBeoINOTATAC KapTTWwy KabioTatal AiyoTepn
TPORBAEWIMN Adyw KAIMATIKAS aAAayig. Méxpr onuepa, o otpatnyikés ‘bet-hedging’
ATrOTEAOUV TOV KUPIO TTapAyovTa £KQPacNnS TNG TTAPATETAPEVNS dIdTauong oTa €idn
Curculio elephas (Menu, 1993; Menu & Debouzie, 1993; Menu & Desouhant, 2002;
Soula & Menu, 2003; Gourbiére & Menu, 2009) ka1 Perdita portalis (Danforth, 1999).
Zuvoyifovtag, atd Ta Ocdopéva TNG TTAPOUCAC MEAETNG TTPOKUTITEI  OTI,
avegaptTNTWE TANBUGHOoU, n TraparteTapévn didTTaucn oxeTideTal e PEYAAO péyeBog
OWHMATOC EVNAIKWY KAl PE CNUAVTIKG MEIWPEVO PUBLIG wOoTTapaywyAS yIa Ta BNAUKE, evw

Oev emmnpeddetal onuavtikd n didpkeia {wAG Twy evnAikwy. ETiong, Ta BnAukd TTou
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eEEpXOVTAl ATTO VUPQES ME TTAPATETAMEVN DIATTAUCN TTAPOUCIAlOUV EKTETAMEVN TTEPIODO
META TNV woTokia. H traparetapévn diIdmaucn TS payoAETIOAS TNG KEPAGIAS ekPpaleTal
w¢ MEPOC Twv ‘bet-hedging’ oTpATNYIKWY TOU EVTOMOU, TIPOKEIMEVOU OI BIAPOPOI
TTANBUGHOI va avTatTokpIBoUv OTIC aTTPOPRAETITA  HETARAAAOMEVESC TTEPIBAAAOVTIKES
OUVBNKES Twv evOIAITNHATWY TOUG. [a va PTTOPECOUME va KATAVONCOUE GE BABog Tnv
€EENIEN TWV PBIOAOYIKWY XAPAKTNPICTIKWY TNEG PAYOAETIOAC TNG KEPAOIAE, Eival ATTapaiTnTo
va MEAETNOE TO KOOTOG TTPOCAPHOYAS TTEPICTOTEPWY TTANBUCHWY AAAG Kal Ol OIKO-
(QUOIOAOYIKOI KQI HOPIAKOI HNXAVIOHOI TTou DIETTOUV TNV £KPPacn Twv OJIGPOPETIKWY

TUTTWYV dIATTAUGNG.
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8. NPOZYZEYKTIKH ANOMONQZH METAZY IEQIrPA®IKA AMNOMONQMENQN
NMAHOYZMQN THZ PAIOAETIAAZ THZ KEPAZIAZ

MepiAnyn

H avarmrapaywyikry acuparétnta mou Bacifetal otnv £mAoyy ouleugng DIAQOPETIKW YV
TTANBUGHWY aTTOTEAET oNUAVTIKO PNXAVIOHO TTPOCULZEUKTIKIC ATTOMOVWCNG TTOU UTTOPEI
TEANKG va 0dNynRoel o€ Qaivoueva g1doyéveons. Z10 TTapdv Ke@AAaio HEAETABNKE 0 POAOG
TNS YEVETIKAS aTTOOTACNG KAl TNE ATTOKAIVOUGAC ETIAOYAS TNV QvATTTUEN HNXAVIC WY
TTPOGUCEUKTIKAG ATTONOVWONG METAEU Twv TTANBUCUWY TNG PayOAETIOAC TNG KEPAGIAC.
APXIKG HEAETABNKE N YEWYPAPIKA TTAPAAAGKTIKOTNTA GTOV NUEPATIO puBud CUleuEng.
TN OUVEXEIQ, TTPAyMHaTOTTOINONKaY TEIPAPATa TTOAAATTAAG £MAOYAS CUZeuEnG METALU
TTANBUGHWY HE DIAPOPETIKA £THTTEDA YOVIDIOKAS PORC KAl OIKOAOYIKG XOPAKTNPICTIKA
evOIQITNHATWY (QaIvoAoyia evnAikwy OTOV aypod) TTPOKEIMEVOU va £EETACTEN N TTAPOUCIQ
QUAETIKAG atropdvwong. ETriong, €£eTaoTnKe 1O dIAoTNHA £wW¢ TN (TTPWTN) CUCEUEN Kal N
OIAPKEIA TNG TTPWTNG KAl TOU CUVOAOU Twv CUZEUgewy YIa KABE TUTTO GUZEUENS OF TTEVTE
ouvOuaopoU¢ TTANBUCHwWY. Ta amoTeAéouaTd pag £0€iEav: ) ATTOUCIa YEWYPAPIKAS
TTAPAAAGKTIKOTNTAGE OTOV nNUEPNOIO pubBud ouleugnge kal B) ammoucia  QUAETIKAC
ATTOHOVWONG METAEU Twv TTANBUCHWY, avefdpTnTa atTod TN YEVETIKA ATTOGTACN KAl TA
OIKOAOYIKG XapaKTNPIOTIKA Twy TTANBUCoHwy. QoT1d00, Ta TTOGOOTA CULEUENG OPIGHEVWIV
OMOTUTTIKWY KOl ETEPOTUTTIKWY OCUCEUEEwy ETTNPEAoTNKaY atmd TNV  TTapousia Tng
QUAETIKAG €mmAOYAG, Ocixvovtag Tpddpoua OTOIXEIa TTPOGUCEUKTIKAG ATTOMOVWONG OF
OUOo cuvduacuoug TTANBUGHwY. To dIAoTNHA Ewg TNV TTPWTN CUZEUEn Kal n JIAPKEIG TNG
O¢ Difpepav PETACU Twv TECOApwyY TUTTWY OUZEUENG Ot OAOUC TOUC CUVOUAGCHOUG
TTANBUGHWY TToU e€eTdoTnkay. QoT1d00o, KaATaypdPnKe TTAPAAAAKTIKOTNTA OTN OIAPKEI
ouleuing yiIa TO CUVOAO Twv Ouleuewv (TTpwTn oUZeugn Kal £TTavaculeutelg) oc
OPICHEVOUC GUVOUAGHOUS TTANBUGHWY. ATTé T TTAPATTAVW ATTOTEAECHATA TTPOKUTITEI OTI
Oev UTTAPXEl QUAETIK QTTOMOVWON METAEU Twv TANBUCHWY TG payoAéTidag Tng
KEPACIAC OANG n €mmidpacn ™G QUAETIKAC €£TTIAOYAG OTa ATOopa TOU 10i0U  QUAOU
OIAQOPETIKWY TTANBUC WY EUVOEI TIC [N TUXQIEG OUOTUTTIKEG 1] ETEPOTUTTIKEC CUZEUELIC OF
OPICHEVOUC CUVOUACHOUG TTANBUC WY.
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8.1. EicaywynR

H avamapaywyikrp amopévwaen, TTou opidetal w¢ aduvauia mTapaywyns PIUCIHwY
ATTOYOVWY PECW TTPOCUCEUKTIKWY /KAl HMETAGUZEUKTIKWY UNXAVIGHWY, ATTOTEAE Baoikd
oToixgio NG €1doyéveong Twv eviopwy (Schluter, 2001; Barton & de Cara 2009; Maan &
Seehause, 2011). H ouleugn opoiwv (assortative mating), dnA. o1 pn Tuxaia ouleuén
METAEU aTtOpwv pE B0 yevdTutto 1 QaIVOTUTTO, QTTOTEAEI onpavtikd pnxavicué
TTPOGUCLEUKTIKAG ATTOMOVWONG TOOO METAEU YEVETIKA ammopovwuévwy TTANBuouwy 6co
Kal METAEU TTANBUGHWY HE yoviDIakry porl TTou Bpiokovral oTa apxikd otddia Tng
cidoyéveong (Funk, 1998; Matsubayashi, Ohshima & Nosil, 2010). H amokAivouca
emAoyr TTou ek@pAagetal Adyw TTapaAAakTIKOTNTAC TWY TTEPIBAANOVTIKWY CUVBNKWY OTa
O1G@opa evOIQITANATO PTTOPEI va £TTNPEACEN TNV €MIAOY OUZEUENG Kal TNV £KQpacn
QUAETIKAG atTouévwong mMIOPWYTAS OTO CUCTNHA CUZEUENG 1 ETTIKOIVWVIAC TWV EVTOHWY
(mating or communication systems), PE AmOTEAECHA VA QVAPEVOVTQAI TTEPICCOTEPEC
ouleUgelc METAEU TTANBUGHWV/YEVOTUTTWY TTOU TTPOEPXOVTAl aTTd  OIKOAOYIKG Suola
evOIQITAMATA O€ OXEON HE QUTEC METAEU TWv TTANBUCHWV/YEVOTUTTWY TTOU €XOUV
TTPOCAPUOOTEI 0€ DIAPOPETIKA TTEPIBAAAOvVTa (Schwartz & Hendry, 2006). Aé tnv GAAn
TTACUPd, N QUAETIKA £tTIAoyr (sexual selection), dpwvTtag ameubeiag oTa XapakTnPIoTIKA
TWVY U0 QUAWY TTOU OXETICOVTAI JE TNV ETTITEUEN CUleUEewy, ETTNPEALE! TN GUUTTEPIPOPA
ouleuEng Twv atéuwyv TOUu 10U QUAOU TTOU TTPOEPXOVTal aTTO  DIAPOPETIKOUG
TTANBUGHOUC 1 TWV APCEVIKWY Kal BnAukwy Tou idiou TTANBUCUOU Kal YTTopEl va dpdocel
O OCUVEPYAOoIa 1 KAl AvIaywvIoTIKA JE TNV  ammOkKAivouca €mAoyr Katd Tnv
avarrapaywyikf atmropévwon (Panhuis et al.,, 2001; Andersson & Simmons, 2006;
Svensson, Eroukhmanoff & Friberg, 2006; Ritchie, 2007; Nosil, Harmon & Seehausen,
2009; Hoskin & Higgie, 2010; Hine, McGuigan & Blows, 2011). Emiong, n atopik dpdon
TNG QUAETIKAC E€MAOYAC Eival IKAvh va TTPOKAAEGEl €100yEVECON METAEU YEVETIKA
aTTOMOVWMEVWY  TTANBuopwy. Opwg, o€  TANBucpoug ue  yovidlak, ponl N
avaTTapaywylkn amoudvwon smraxuveral pévo étav n amokAivouca emmAoyn £xel Ron
TTPOKAAECEl TNV £vapén Twv OXETIKWY dladikaoiwy | cuvdéeTal Pe TN dnuioupyia [N
Biwoiywy uBpidiwv (Servedio & Noor, 2003; Thibert - Plante & Hendry, 2009; van
Doorn, Edelaar & Weissing, 2009; Weissing, Edelaar & van Doorn, 2011; Servedio &
Kopp, 2012). EmimrAéov, n augnon TngG YEVETIKAG amdoTacng Twv TTANBUCHWY EUVOET TNV
avatrapaywyikf ammoudvwon (Benvenuto et al, 2012; Maan & Seehausen, 2011).

QGCTOC0, OTIC TEPITITWOEIS OTTOU  €UTTAEKOVTAI KI GAAEC Duvdauelc €mAoyAg (TT.X.
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atmmokAivouoa €mIAOYN 1 QUAETIKN €mAOYR), N YEVETIKA ammopdvwen dev Bewpeital
agIotmoTog dEikTNG avattapaywyikng amopdvwong (Shug et al., 2008; Thibert - Plante &
Hendry, 2009). Qotéc0, 6Tav n dpdocn TnS atrokAivoucsag eTMAOYAC cival TTOAAATTAR, dnA.
Opa oe TEPIooOTEPEC atrd IA BIOAOYIKEG TTAPAMETPOUC, N AVATTAPAYWYIKA aTTONéVWOn
givar mOavoTePo va €kONAWBE PETAEU TTANBUCHWY ME OXETIKG XAPNAG emmiTreda
yoviIDIaKAG pon¢ o€ oxéon e Toug TTANBUCUOoUG e uynAr yovidiakn pory (Nosil et al.,
2009). Zuvemmwg, n aAAnActTidopacn Twv OuVAMEwWY QUOIKAS ETTIAOYAG, Kupiwg NG
ATTOKAIVOUGQAC Kal TNS QUAETIKAG £TIAOYAC, KABWwE Kal N TTapoudia yovidIakng POAg
eTNPEAlouy TNV AQvATITUEN MNXAVICHWY QvaTTAPAyWYIKAS atmouovwong oTa Evioud
(Coyne & Orr, 2004).

H payoAémida tng kepaoidg, Rhagoletis cerasi (Diptera: Tephritidae), emrpémer nv
agloAdynon NG OpAong NS YEVETIKAG aTTOOTACNG KAl TNG ATTOKAIivoucag £TTIAOYAG OTNV
AVATITUEN TWV APXIKWY HNXAVICHWY avaTTapaywylikig amopdvwons. EidikoTepa, n
HEAETN TNC YEVETIKAC OOMNG TWV EUPWTTAIKWY TTANBUCHWY TNG PAYOAETIOAC TNE KEPAOIAG
HE TN XPAon oudETEPWY LOPIaKWY OEIKTWY atrokGAuWe 611 oI TTANBucoi cuvdéovTal JE
TToikiAa  emmiTreda yoviDIakAg POAC TTou KaBopiovTal, Kupiwg, ammd T METASU TOUG
vewypagikn amdéoTtacn (Augustinos et al., 2011; 2013). I'vwpilovtag TN YEVETIKN OOMNA
TwWY TANBUCHWY TNEG PayoAéTIdAC TNG KEPAGIAG, KaBioTatal €QIKTA N MEAETN TNG
emdpaong TNE YEVETIKASG amméoTaAcNS oTNV €EENIEN TWV MNXAVICUWY AVATTAPAYWYIKAS
atropévwong. Otmwg TPoKUTITEl atTd TA aTTOTEAEOMATA TWY KepaAaiwy 4 & 6 uttapxel
YEWYPAPIKA TTAPAAAAKTIKOTNTA OTNV €évracn TnS didtrauong Adyw TTPOCAPHOYAS TWvV
TTANBUGHWY TNEG PAyOALTIDAC OTN QAIVOAOYIa Twv TOTTIKWY QUTWV-EEvioTwy. ETTiong,
Kataypda@ovtal dIaPopEG oTa dNHOYPAPIKG XAPAKTNPICTIKG Twy £vNAiKwy (emBiwon kai
avaTapaywyr) HETagu Twv TTANBUGHWY TTOU ATTAVIWVTIAI OE OIKOAOYIKA BIaQOpPETIKA
evOIQITAMATA, AKOMA KI OTav oI TTANBucuoi cuvdéovral e yovidiakry pory. Eidn pe
TTANBUGHOUC TTOU BpioKovTal OTA ApXIKG OTAdIa avatTapaywylkng amopovweong Adyw
TTAPOAAAGKTIKOTNTAG  TWY  OIKOAOYIKWY  XAPOKTNPIOTIKWY TwV  evOITNHMATWY  TOUG
(oikoAoyikn atropdvweon), 6TTwe N PayoAéTIda TNS KEPAOIAS, Bewpouvtal KAaTdAANAa yia
TN MEAETN TwV €EeAIKTIKWYV diadikaoiwv Tng e1doyéveong (Schwarz & McPheron, 2007).
MapdT UTTAPXOUV APKETEC MEAETEC OXETIKG HE TN CUMTTEPIPOPA CULZEUENC TwV EVNAIKWY
NG PAYOAETIdAC TNG Kepaoidg (Katsoyannos, 1975; 1976; 1982; Jaastad, 1998a), n
TTAPOUGIA PINXAVIGHWY TTPOCULEUKTIKAS aTTONOVWONG Dev £xel HEAETNOEI. Mpokeluévou va
MEAETACOUME TNV €TOPACN TNG YEVETIKAG atTdOTACNS KAl TV JUVANEWY ETTIAOYNAS OTNV

AVATITUEN TTPOCUEUKTIKWYV HNXAVIGHWY QVATTAPAYWYIKAS ATTOHOVWONG, JIEPEUVABNKE N
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ouvatdTNTa oUleuEng OMOIWY METAEU YEWYPAPIKA ATTOUOVWHEVWY TTANBUCHWY TNG
PayoAETIDAC TNG KEPACIAS TTOU BIAPOPOTTOIOUVTAI WC TTPOC TA YEVETIKA 1] OIKOAOYIKA TOUG
XAPAKTNPIOTIKA. YTTO0EcapE OTI: a) N TTPOCUCEUKTIKA aTTOpOVWOoT, TToU ekKPPAleTal JECW
TWVY UYPNAWY TTOCOCTWY CUZEUENS OMoiwy, gival TBavoTepn WE TNV augnon TNS YEVETIKAC
amdéoTacng Twy TTANBUGHWY Kal B) UTTAPXEl QUAETIKN aTTONOVWON HETAEU YEWYPAPIKA
ATTOUOVWHEVWY TTANBUC WY HE BIaQOPETIKA QaivoAoyia evnAikwy (OnA. TTou gival xwpika
Kal XPOvIKG amropovwpévol). I’ autdé 1O OKOTTO, Trpayparotronénkav  meipduara
TTOAQTTANG €mAoynS culeugng (multiple choice experiments) xpnOILOTTOIVTAG TTEVTE
OUVOUACHOUC £E1 YEWYPAPIKA ATTOHOVWHEVWY TTANBuoHWy (TTévte atmmd Tnv EAAGDa kai
évav ammé tn leppavia) tmou éxouv iDiIa 1 OIGPOPETIKA QaIvOAOYia evnAikwy Kal
xapakrtnei¢ovtal amd ToIkiAa  eTTireda yoviOIaKAS PONAC. ZNMEIUVETAI OTI yla KABe
egetalduevo  ouvduaopd  TIANBUCHWY  TEKUNPIWOBNKE 1 ATTOUCIa  YEWYPAPIKAC
TTAPAAAGKTIKOTNTAG GTOV NUEPNOIO PubBud GUCEUENG TTPOKEINEVOU va ATTOPEUXBOUV
TPORBAAMATA OTNV E£PHNVEIA TWV ATTOTEAECHATWY (BALTTE ‘ATTOTEAECHATA’ TTAPAKATW).
EmmrpooBeta, uttoAoyioTnke 10 DIACTNHA £wg TNV TTPWTN ouleugn (latency time), kaBug
Kar n OIGpkeIa CUZEuEnNG TWV ETEPOTUTTIKWY KAl OMOTUTTIKWY Culelewv yia KABe

egetalbuevo ouvduao o TTANBUCHWV.

8.2. YAIKd kou M€Bodol

8.2.1. TMANnBuo oI TNG PAYOAETIONG TNG KEPATIAG

XPNGILOTTOINBNKAV OKTW EAANVIKOI KAl £vag YEPUAVIKOS TTANBUCHAOS TS payOoAETIOAC TNG
KEPAOIAG TTou TTpoépxovTtav atrd: a) Tn Makedovia (©eooalovikn, Adagvn Koldavng), B) T
Qeooalia (Kahd Nepd Mayvnoiag, Kapdpr Mayvnoiag, KaAAirreukn Adpioag, Ayid
Napioag, MeptouMl TpikGAwy), v) Tnv KpAtn (Xavid) kal y) Tnv emmapxia Baden —
Wirttemberg (Dossenheim, Karlsruhe) (Eikéva 17, Mivakag 19). NUPQES Twy TTAPATTAvVW
TTANBUGHWY CUuAAéXTNKaY aTTd TTPooReRAnuéva kepdoia (Ke@dAaio 2) kal ekTéBnkav
otoug 5 £ 1°C yia didoTnua 6-8 pnvwv TTPOKEIMEVOU VA TTEPATWOOUYV TN dIATTAUCTH TOUG.
Kard tnv €vnAIKIWGH TOUG, Ta ATOMA TNG PAYOAETIOAC TNG KEPAGIAS dlaxwpicTnKav o€
apoevikad Kal BnAukd kar TOTToBeTABNKAY XWPIoTA (avd QUAO) GE€ KAOUBAKIO TTOU ATAV
KATAOKEUAG HEVA aTTo £va dlagaveég TTAACTIKG TTOTAPI XwpnTikoTATag 400 ml (6.5 x 9 x 12
€K.), 6TTou N Mia TTAEUPA ATV KAAUPMEVN HE opyavTiva (TTapdBupo agpIicHoU) eV GTO

Katw uépog uttApxe TAaoTIKG TpuPAio Petri diapétpou 9 ek. Ta eviAika gixav ad libitum
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TPéoRacn oc TPOYR evnAiKwy (Meiyua udpoAupévne uayidg, {axapng Kal vepol o€
avaloyia katd Bapog 1:4:5, avrioTtoixa) kar vepd. O PéyIoTog apIBUOg aTOHWY Tou I18iou
(puUAou ava kAouBadki Arav 10. Ta kAouBakia TTapEugivay oTIG OUVBNKeG Tou EpyacTtnpiou

HEXPI T EVAAIKO VO WPIKMACOoUY avatrapaywyikad (Trepitrou o€ nAikia 7-10 nuepwv).

S a nad

W Qeooahovikn
«=_TEPMANIA
L o Dossenheim, '
Y v 2 !
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‘T} \ /,"_ ~4
s A
{-’ Z\x:-_ .:'\.. lS_ — -
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Eikéva 17. Xaptng twv TepIoxwy atré otrou rporiABav ol TTANBuCHoi TS PayoAETIDAg
TNG KEPACIAC TTOU XPNnoipoTroidnkav oto Tapdv KepdAaio.
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Mivakag 19. Mewypa@IKa Kal OIKOAOYIKA XAPAKTNPICTIKA (QAIVOAOYIQ KAPTTWV-EEVIGTWY)
TWV TTEPIOXWY atrd 61ToU TTPOEPXOVTAI O TTANBUCHOI TNG PayOAETIDAC TNEG KEPACIAC TTOU

XpnoidoTroInenkav oto TTapdv KepdAaio.

. . ®aivoAoyia
] Mewypagikd MewypaQikd ] ]
MANBucuég ) ] Ywépuetpo (/) KQPTTWV-
MAKOC TTAQTOC ]
EevioTwyv
Dossenheim N 49°27° 0” E 8°40°0” 153 oyipol
@eocoalovikn N 40°28' 02" E 22°58' 60" 132 TTPWIMOI
Adopvn N 40°17' 06" E 21°08' 55" 1.040 oyipol
KaANITTEUKN N 39°58' 0" E 22°27' 37" 1.054 oyipol
MepTOUAI N 39°32' 19" E 21°27' 58" 1.121 oyipol
Kapapi N 39°34' 47" E 22°55' 40" 100 TTPWIMOI
Ayia N 39°43' 04" E 22°45' 49" 152 TTPWIMOI
KaAa Nepd N 39°18' 24" E 23°07' 10" 64 TTPWIMOI
Xavid N 35°51' 0" E 24°01' 0" 450 TTPWIMOI

8.2.2. HuegprRo10¢ pubuoég ouleuing

MapaAAakTIKOTATA GTOV NUEPACIO PUBS CULEUENG ETTIPEPET TTPO-GULEUTIKY ATTONOVWON
HETaEU opiopévwy £1dwv TNG oikovévelag Tephritidae, étrwg 1.X. Tou yévoug Anastrepha
spp. (Vera et al., 2006). Ztnv TEpITITwon TNG PayoAETIDAC TNEG KEPACIAC, TO HUEYIOTO TOU
NUEPRCIOU PUBHOU GUZEUENC TWV EVNAIKWY TOU EVTOHOU TOTTOBETEITAI 7-9 WPES META TNV
auyr (Katsoyannos, 1982) aAAG dev uTTApXOUV TTANPOYOPIEG OXETIKA HE TNV TTAPOUGIa
YEWYPAPIKAG TTAPAAAGKTIKOTATAC OTOV nuEPNoIo puBud ouleuing. Tlpokeigévou va
ATTOKALIOTE KABE mOavr £1midpacn Tou NUEPROIOU pUBHOU cUleutng OTAa ATTOTEAECHATA
TWV TTEIPAPATWY ETMIAOYNAS OUZEUENCS, TTPOCDIOPICTNKE O NUEPNOCIOC PUBLOGE culeugng £E
eANVIKwy TTANBucpuwy (Adpvn Kolavng, ©scoalovikn, Kadd Nepd Mayvnoiag, Kauapi
Mayvnaciag, KaAAimreukn Adpioag kar Xavid KpAmng) kal evog yeppavikou (Dossenheim,
Karlsruhe). Tlévte avatrapaywylkd wpIiga apoevikd kal BnAukd daroua Tou idiou
TTANBUGHOU TOTTOBETABNKAY G KAOUBI TTEIPAUATWY  TTPOCULEUKTIKAC aTTONOVWIONS
(Kepdahaio 2) (o10 £8n1¢ ‘KAOURT) oTIc oTaBepéC cUVOKeS Tou EpyaoTtnpiou. KaBe kAouRi

HE Ta 5 Jeuydpia evnAikwy ammroteAouce pia eravaAnyn. Kard 1o Xxpoviko didotnua atmo
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1iIgc 08:00 .. €wg TIc 20:00 p.p., KaTaypdgovIav o€ wplaia Bacn o apiBués Twv
ouleugewy o€ KABE KAOUBI. Znueiveral OTI N £i0000¢ TWV APCEVIKWY ATOHWY GTO KAOURBI
TTPONYAONKE AUTAS TWV BNAUKWY KAt pia wpa (dnA. Tpaypatotromenke otig 07:00 1r.4.)
TTPOKEIMEVOU VA UTTAPXEI APKETOC XPOVOC YIa TNV TTIPOCAPHOYN TWVY APCEVIKWY GTO XWPO.

ZUVOAIKG TTpayuaTtotroifOnkav 10 eTavaAnWelg yia KABe TTAnBucué.

8.2.3. Napdapara TTOAAATTARG emMAOYAS 0Uleuing

Kard tn PEAETN TNG QvaTTAPAYWYIKAS ACUMBATOTNTAC TWV TTANBUCHWY TNG PayOAETIONC
NG KEPACIAG, eEeTAoTNKAY TTEVTE OUVOUAOMOi TTANBuCuwyY (DIACTAUPWOEIS) TTOU
mTpoépxovrav amd TévTe TeEPIOXES TNG EAAGDAG (@cooahovikn, Adgvn Koldvng, Kahd
Nepd Mayvnoiag, Ayid Adpicag kai Meptouhl TpikGAwy) Kai pia Tepioxn TG Meppaviag
(Dossenheim, Karlsruhe). Ta emimeda Tng yovidIakNg POAG Kal 1 QAIvOAoyia Twv
evnAikwy Twyv diactaupwoewy divovtal oTov lNivaka 20. MpokeIpPévou va £EETACOUME TNV
TTPWTN UTTOBEON UTTOAOYICAUE Ta TTOCOOTA OUZeuEne OMOoIwY METAEU aTtdpwy TTOoU
mpoépxovral ammd: a) TTANBUCHOUC WE xaunAn yovidiakr pory (‘Dossenheim - Adovn),
‘Dossenheim - KaAd Nepd’) kar B) mAnBuououg e péTpIa 1 uwnAni yovidiakrh pon
(‘Adpvn - KoAd Nepd’, ‘©eoocalovikn - Ayid’, ‘Aagvn - MePTOUAr’), aveEapTATa armmd
gaivoloyia Twv evnAikwy otov aypd. MNa va egetdooupe TN OcUTEPn UTTOBEDN,
UTTOAOYICAUE TA TTOGOCTA CUZEUENC OMOIWY HETALU Twy ATOMWY TTOU TTPOEPXOVTAL Q)
atd TANBucpoug ue idla aivoAoyia evniikwy (‘Dossenheim - Adgvn’, ‘©@cccalovikn -
Ayi&d’) kai B) TTANBuUCuOUC pE BIaQopETIK Qaivoloyia evnAikwy (‘Dossenheim - KaAd
Nepd’, ‘Adevn - Kahd Nepd', ‘Adevn - TeptouAr), ave€dpmnra amd tnv TTapoudsia
XOMNANS 1 UWNAASC yoviIBIOKAC PONG METAEU Twv TIANBUCMHWY Twv eEeTaldOHEVWVY

OIACTAUPWOEWY.
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Mivakag 20. O1 mévre ocuvduaopoi TTANBuopwy TNG PayoAéTidag TG KEPAOIAG TTOU
ggetaotnkav oT1o TTapov KepdAaio. MNa kdbe cuvduacud TANBucHwy divovtal Ta PETAEU
TOUG £miTTEdA YOVIOIAKAS PONS (XAMNAS, MECaio, uwnAd) kal N gaivoAoyia Twv evnAikwy

otov aypo (id1a ) JIaPOPETIKN).

Emitredo yovidiaknig

Zuvduaouég TTANBUC WY daivoloyia evnAikwy

pong
Dossenheim - Adgvn XAMNAO idla
Dossenheim - KaAd Nepd XAMNAO OIAQPOPETIKA
Adovn - KaAd Nepa peoaio OIAQPOPETIKA
AGovn - MNepToUA uwnAd OIAQPOPETIKA
©@ecooalovikn - Ayid peocaio idla

Mpokeiuévou va TTpocdIOPICTE N TTAPOUCIa AvATTapPayWYIKAS ACUNBATOTNTAG METAEU TWV
egetalduevwy DIACTAUPWOEWY, TIPAYUATOTTOINONKAY TTEIPANATA TTOAAATTANG ETTIAOYAC
ouleugng (multiple mate choice). MNa va gival €QIKTA N avayvwpion TNG TTPoEAEUCNG TOU
TTANBUGHOU Twv aTOpWY KATd TN oUZeuln, Mia - DUO MEPEC TIPIV TNV EKTEAEGH TWV
TEPAUATWY oUZEUENG, Ta ApoEVIKA Kal OnAUKA atrd KABe TTANBUCHO GnuAvenkav GTo
Bwpaka HE Mia KOUKIdA WN-TOEIKAS XPWOTIKAS (VEPOMTTOYIG) XPNOIHMOTTIOIWVTAG TTIVEAD
CWypaPIKNS KAl aKIVATOTTOIWVTAS EAAPPA Ta evAAIKA KATw atrd pouceAiva. Ta apoevika
Kal Ta BnAuKG TTou TTPoépxovtay arrd Tov idIo TTANBUcHd onudvenkav e 1o id1I0 Xpwua
VW OIAPOPETIKA XPWHATA XPNCIHMOTTIOINENKAY yIa TOug DIAPOPETIKOUC TTANBUGHOUS TNG
KGBe diacTaupwong. Ta XpwHaTa TTOU XPNOIHOTTOINBNKav ATav KOKKIVO, TTPAGIVO KAl
daoTpo.

AUo Zeuydpia (Eva apoeviko Kal £va BnAUKO) avatTapaywylkd wpihwy evnAikwy, £va yia
KGBe TANBuoud Tng e€etaldpevng dlacTaupwong, ToTToBeTABNKav o& KAOUBI OTO
Epyactipio. Kara 1o didotnua amd 1i¢ 14:00 p.u. £wg 11I¢ 18:00 u.J, kataypdgovtav avd
10 Aemrtd 0 apIBudC Kal N TAUTOTNTA TWY CUZEUEEWY OE KABE KAOURBI. ZnueawveTtal 611 TQ
apoevikd ToTroBeTABNKav 010 KAOURI pia wpa vwpitepa ammd 1a BnAukd (dnA. oTig 13:00

M.M.)  TTPOKEIMEVOU  va  TIPOCGAPHOCTOUV  KOAUTEPA  OTO  XWPO.  ZUVOAIKA
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Tpayparotroifénkav 64-103 emmavaAqeg yia kdBe diaotavpwon (wg emavainun
opieTal To KABE KAOURI e Ta 2 Ceuydpia evnAikwy, £va yia kABe TTANBUGOS).

Karaypaenke n TautdtnTa TEC TPWTNG OUCEUENC Kal OAwWv Twv Culeugewv (TTPWTN
ouleugn Kal eTavaculeUgelg) Kal UTTOAOYIOTNKE: a) TO JIACTNUA WS TNV TTPWTN CULEUEN
(latency time) kai B) n didpkela GUZeUENS (TTPWTN GUCEUEN Kal ETTAVACUZEUELIC) vIa KABE
egetalduevo  ouvduacoud  TTANBUCHWY KAl yia TO OUVOAO Twv  €eEeTalOpEVWY
OIaoTAUPWOEWY. ZnueiwveTal o1l eCaipédnkav atmd TepAITéPw avaAUGEIS OAEC Ol
ouleugeic diIapkelag pIKpdTEPNS Twy 10 ATV, KABWE KAl O ETTAVAGUCEUEEIC TTOU
TpaydarotroiBnkavy étav 1a 2 amd Ta 4 ATONG TTOU UTTAPXAv Ot KABe KAOuRi-

emavaAnun ATav 6& culeudn.

8.2.4. ZTaTIoTIKA avdAuon

MNa va ekmunBei n emidpacn Tou TTANBUCGHOU OTOV NUEPOIO PuBUG CUuleuing Twv
evnAikwy TG payoAémdag TG  KEpaoidag  xpnoidotroilnke n AvdAuon
MapaAhakTikOTNTAG eTTaVOAaPBavopevwy peTpricewy (Repeated Measures Analysis of
Variance) (Sokal & Rohlf, 1995) xpnoiyomroiwvtag tnv wpa (time of the day) wg
emavaAappavopevo TTapdayovTa.

Ta emimeda TN TTPOCULEUKTIKAS ATTONOVWONG KaBopioTnkav BAcEl TNE TAUTOTNTAS TNG
TTPWTNG OUZEUENS KAl TwY CUVOAIKWY GUZEUEEWY (TTPWTNG CUZEUENG Kal ETTavaoUlEUEEIS)
mTou Kataypdenkav kard T1o didotnua amd m¢ 14:00 Py péxpr 18:00 .
XPNGILOTTOINBNKE O DEIKTNG QUAETIKAG ATTONOVWONG fpg) VIO va TTPOGOIOPICTEN N OXETIKNA
ONMACIA TWY OPOTUTTIKWY GUZEUEEWY (QUTEC METAEU aTOUwWY TOU iBIou TTANBUGHOU) £vavTi
TWVY ETEPOTUTTIKWY CUZEUEEWY (QUTEC METAEU aTOHWY DIAQOPETIKWY TTANBUCGHWY).

O 0¢gikTNG QUAETIKAG aTTONOVWONG, Ips), UTTOAOYIOTNKE PBACEI TOU OUVTEAEOTH ETTIAOYNG
ouleugng yia kabe TUTTo ouleugng (DUO OMOTUTTIKES Kal DUO ETEPOTUTTIKES CULEUEELIC) evog
ouvduaopou TTANBUCPwWY (QUAETIKA arroudvwon ava Tumo oudeuéng, Pair Sexual
Isolation, PSI) (Rolan-Alvarez & Caballero, 2000; Pérez-Figueroa, Caballero & Rolan-

Alvarez, 2005). INa kaBe TUTTO 0ULEUENG, 0 ouVTEAEOTAG PSI uttoAoyioTnke wg €€AC:
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PSlu = (aa x y) / (aa + af)(aa + Ba)
PSlgs = (BB x y) / (BB + Ba)(BB + aB)
PSlqs = (aB x y) / (aa + aB)(BR + ap)
PSlga = (Baxy) / (BB + Ba)(aa + Ba)

otrou, y = aa + ap + Ba + BB o cuvoAikdg apiBudg culeugewy. Or apiBuoi aa, BB, af Kai
Ba avagépovrtal oTov apiBuéd culeufewy PETAEU BNAUKWY KOl APGEVIKWY TOU TTANBUCHIOU

A kai Tou TTANBucHoU B.

O BeikTNG QUAETIKNAG atmopdvwong evég cuvduaopou TTANBuopwy, fpg, Oivetalr ammd

oxéon:

Iosi = [PSlaq+ PSlgg - PSlag - PSlge] / PSlag+ PSlgs + PSleg + PSlgq

O 0¢ikTNG QUAETIKAG amropdvwong, Ilps, UTTOAOYIZEl TNV TTPOCUCEUKTIKA aTTOMOVWON
ATTOKALIOTIKA BACEl TNS €MAOYAC OUZEUENS (QUAETIKN atrouovwon), Xwpi¢ dnAadn va
OUVUTTOAOYICOVTQI OI ETTIOPACEIC TNE PUAETIKAG ETTIAOYAC OTN CUUTTEPIPOPA CUZEUENG TwV
atépwy ToU 10i0U QUAOU Twyv OUO £&eTalOMEVWY TTANBUCHWY | TWV GPOEVIKWY KAl
BnAukwy atdépwy Tou 100U TTANBUGHOU TTOU £UVOOUV TIG MM TUXQIEC OMOTUTTIKEG KAl
eTEPOTUTTIKEG OoUCeUEEIS. O TIEG TOU OEIKTN fps) KupaivovTal attd -1 €wg 1, pe Tnv TiuA -1
va avagépetal oc ouleugelc atdpwy  PE  OIAQPOPETIKG  QaIvOTUTIO 1 YEVOTUTTO
(disassortative mating), To 0 va utrodeikvuel Tuxaia ouleugn kar 10 1 va UTTODLIKVUEI
ouleugn opoiwyv (assortative mating), dnAadn TTARPN QUAETIKA atroudévwaon. H TTapousia
QUAETIKAG atropdvwong METAEU Twv TTANBUCHWY ouvdéeTal AUECO ME TNV EI00YEVEDH
(Carvajal-Rodriguez & Rolan-Alvarez, 2006).

O1 emdpaoeIg TNG QUAETIKAG ETTIAOYNG, Ol OTTOIEG TTPOKAAOUV ATTOKAICEIG aTTd TIG TUXQIES
ouleUgeIc METAEU Twy TTANBUGHwWY Kai Ogv oxeTifovtal Ye TNV €AoY culeuéng Adyw
QUAETIKAG ATTOMOVWONG, MTTOPOUV va ekTIUNBouv Bdacel Tou ouvteheotri W (mating
propensity coefficient, W), o omroio¢ uttoAoyilel Tn OXETIKA £MOEKTIKOTNTA GULEUENS TOU
BnAukou (female receptivity) fj IkavéTnTa GUCEUENE TOU APOCEVIKOU (male vigor) Tou £vdg
TTANBUGHOU G€ oxéon ME TO ONAUKO 11 apoevikdé Tou GAAOU TTANBUGCUOU, avTicTOIXO
(Rolan-Alvarez & Caballero, 2000; Carvajal-Rodriguez & Rolan-Alvarez, 2006). lNa
TapadeIyua, BewpwvTtag 611 0 cuvTEAECSTAC W Twv apoevikwy Tou TTANBucou B 1couTal

HE 1 (OnA. €xel TN MEYOAUTEPN TACN yIa CUZEUEn METAEU Twv APOEVIKWY Twy OUOo
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TTANBuouwy) (Ws2 = 1), 0 ouvteAeoTig W twy apoevikwy Tou TTANBucuou A diveral atrd

TNV TTAPAKATW oXEon:

Wa: = (aa + Ba)B/ A(aB + BB),

610U A KQI B 0 GUVOAIKOS apIiBuédS Twy apoevikwy Tou TTANBucou A kal B, avricToixa,
kal aa, Ba, af kai BB o apiBuéS Twy culeufewy PETAEU Twv BNAUKWY KAl APOCEVIKWY
atépwy Twy TTANBucuwy A Kai B.

Z& TTEPITITWON TToU N TAon ouleuing METAgU Twy atdpwy Tou 1I0iou QUAOU Bev DIAPEPEI
OTATICTIKA, N €MAOYA GUCEUENC Twyv BNAUKWY ] apoevIKwy Bewpeital Tuxaia JETAgU Twyv
OUo e€eTaldpevwv TTANBUC WY XWPIC va eTTNPEAETAl aTTd T QUAETIKA ETTIAOYN.

O d¢ikTng acuppeTpiag, 1Aps, (Index of asymmetry), avagéperal oTnV TTAPAAAAKTIKOTNTA
TWV OUXVOTATWY oUZeuEnc METAEU Twy dUO TUTTWY TWV ETEPOTUTTIKWY ouleliewy (IB
ouleuyvuieral pe @A / JA ouleuyvietal he @ B) kal utrohoyiletal BAoel Tng avaAoyiag Twy
OUVTEAECTWY QUAETIKAG ATTOMOVWIONG TWYV ETEPOTUTTIKWY culeugewy dnAadn af / Ba =
PSlqs / PSlgq (Carvajal-Rodriguez & Rolan-Alvarez, 2006). Tipég TTou diagpopoTrolouvTal
onMavTiKG atrd TN Hovada (CUMMETPIA) UTTOBEIKVUOUY ACUMMETPEC CULEUEEIG.
Xpnoiyotroiwvtag 10 Aoyiopikd JMATING ver. 1.0.8 (Carvajal-Rodriguez & Rolan-
Alvarez, 2008), eAéyxBnkav oTaTICTIKG O UTTOBECEIC: A) Of TIMEG TOU OELiKTn /Aps KAl TOU
ouvteAeoty W gival Diag@opeTikéC TG povadag kal B) o1 TIMEG Tou OeikTn fps Oev €ival
HNOEv.

XpnoIhoTToINeNKE To PN-TrapapeTpIkd KpITAPIO Kolmogorov-Smirnov yia va €E€TaoTEl Qv
n karavoun Twv TIHWY Tou Xpoévou £wg T (TTpwTn) ouleugn kai TN didpkeiag ouleuing
ATav kavovikr. To kpitip1o Kruskall-Wallis xpnoipgotroindnke yia va ekTIMNBEI n emmidpacn
TOU KABe TUTTOU OUZEUENg (OUO ETEPOTUTTIKOI Kal OUO OMOTUTTIKOI TUTTOI oUleugng avd
dlaocTaupwaon) oto dIGoTnHa £wg TN ouleuén kal otn dIGpKeEIa ouleugng TNG TTPWITNG
ouleugng KAl auTr) TOU CUVOAOU Twv CUZeUEewy yia KABe cuvduaoud TAnBucuwy. To
kpimpio Mann - Whitney xpnoipotroiftnke yia va ekTiunBei edv 1o didotnua £€w¢ 1N
ouleugn kai n diapkela ouleudng: a) Katd TNV TTPWTN oUleudn Kal B) Tou CUVOAOU TwV
ouleUgewy (TTPWTN OUCEUEN Kal TTavaculeugelc) DIaPEPEl HETAEU TWV ETEPOTUTTIKWYV KAl
OMOTUTTIKWY CUZeUEewv OAwyY Twyv eEeTalOpEVWY CUVOUACHWY TTANBUCUWY. H GTATIOTIKNA
avaAuon Twy deDOPEVWY TTPAYHATOTTOINBNKE XPNOIMOTTOIWVTAG TO AoyIouIKG SPSS 17.0
(SPSS Inc., Chicago, IL, US).
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8.3. AroteAéopaTa

8.3.1. HugprRo1og pubuoég ouleuing

H karavour Twv CuxvoTATWY CUZEUENE TWV EVNAIKWY avd wpa yia kABe TTANBUGHO TG
payoAémidag TnS kepacoidg divetal oTo AIQypappa 15, ZTIC TTEPIGOOTEPES TTEPITITWOEIC, Ol
TTPWTEG CUZEUEEIC TTAPATNPAONKAY TTEPITTOU Mia WPa PETG TNV €i0000 Twv BnAUKWY Kal
Ta UPNASTEPA TTOCOOTA GuleuEewy kKaTaypdenkay atréd Ti¢ 11:00 1.4, éwg ¢ 18:00 p..
H AvaAuon MapaAAakTIKOTNTAS ETTAVAAAHBAVOUEVWY HETPAOEWY £DEIE OTI O TTANBUCOC
Oev €XEl ONUAVTIKA £TTOPACN VW N wWPA TNG NUEPAS ATAV CNMAVTIKOS EKTIMNTAG TOU
apIBuoU Twyv Culelgewy TTOU Kataypaenkayv. H aAAnAemtidopacn PeTagu Tou TTANBUGOoU
KAl TNG WPAg atrodeixOnKe KN ONUAvTIKE, UTTOBEIKVUOVTAG TTAPATTAACIO NUEPAOIO pUBUO
ouleUgewy METAEU Twy £&eTalbuevwy TTANBuowy (Mivakag 21). Zuvettwg, 0 NUEPATIOG
puBuOC ouleugng ¢ gaiveTal va AmmoTeAEl TTapAyovTa TTPOCULEUKTIKAC ATTOMOVWONG

METAEU TwV TTANBUC WY TNS payoAETIOAG.
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Aiaypappa 15. Hpepnoiog puBuog ouleuéng Twv evnAiKwy TG payoAéTidag Tng
KEPATIAC TTOU TTPOEPXOVTAI ATTO £E1 EAANVIKOUC TTANBUCHOUC Kal Evav TTANBucuo ato Tn
[epupavia. O1 TigéC Tou agova-y ava@épovtal oTov PNECO aplBud Twy culeugewy (x SE) ot
KABe KAOURI.
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Mivakag 21. Tlapduetpor ¢ Avaiuong MapariakTikdétntag emavaiapBavouevwy
METPACEWY yIa TNV emidpacn Tou TANBUGHOU (TTapdyovTag) Kal TNG wpag Katd
OIGpKeIa TNG NUEPAC (ETTAVAAQUBAVOUEVOC TTAPAYOVTAG) OTOV NUEPATIO pUBUG ouleuing
TWY evNAIKwyY €& eAANVIKWY Kal eveG YEPMAVIKOU TTANBUCUOU TNG PayoAéTidag Tng
KEpaciag. H trapatipnon Kar karaypa@r Twy culeugewy yivovtav avd wpa Katd 1o

o1gotnpa amd mig 08:00 1.4 £wg 20:00 p.p.

Mnyn TapaAAakTIKOTNTAG df Méca Terpdywva F P
MANBUC GG 6 4.951 1.913 0.093
TPAAUA (UETAEY TWV TTANBUCHWV) 63 2.588
Qpa 12 26.697 35.117 <0.001
Qpa * TTANBUCHOC 72 0.946 1.245 0.090
Z@edAua ( Qpa) 756 0.76

8.3.2. Napdpara TTOAAATTARG eMAOYAS 0Uleuing

MNpwtn ouleuén

AapBavovtag utdwn Pévo TV TTPWTN GUZEUEN, N AtTOKAIGN TWV TIMWY TOU OELIKTN fps
atmd 10 PNdEv dev ATav oNUAvTIKN, ONA. dev UTTAPXEI QUAETIKA aTTOpdVWON METACU Twv
TTANBUGHWY TNG KABE DIaocTaupwong, aveEapTATWE TNG VEVETIKAC ammdoTacnS Kal TNG
paivoloyiag Twv evnAikwy otov aypd (Mivakag 22). Bacel Twv TIHWY ToU cuvteAeoty W,
Ta apoevika atrd Ta K. Nepd fqtav repioccodtepo mBavéd va culeuxBouv o€ oxéon HE Ta
apoevikd ammd 1o Dossenheim o1n diactaupwon ‘Dossenheim - Kahd Nepd', deixvovtag
OTI N Opdon TNG QUAETIKAC ETMIAOYAG TTPOKOAEI aUENon Twv OUleUgewy HETALU Twv
evnAikwy ammd ta Kahd Nepd (Mivakag 23). Z1n diactavpwon ‘Adevn - TepTouAr, Ta
apoevikd atod 10 MepTouAl kal Ta BnAUKG atrd tn Adevn xapaktnpifoviav amd HIKpOTEPN
TaGoN yia oculeugn o oxéon ME Ta apoevika ammd 1 Adevn kal Ta BnAukd amd T10
MepToUAl, avrioToixa (Mivakag 23). AuTo €xEl WE ATTOTEAECHATA VA TTPAYHATOTTOIOUVTAI
TEPIOCOTEPEG CULEUEEIC HETAEU TwWV apoevikwy atrd TN AGevn kal Ta BnAukd amd 1o
MepTOUAI Kal AlyOTEPEG GUCEUEEIC METAEU Twv apoevikwy atd 10 TEPTOUAI Kal Twv
BnAukwy amd TN Adpvn ot OxEON MHE TOV AVAMEVOMEVO apiBud Twv TUXAiWwyY
ETEPOTUTTIKWY CULEUEEWY. Aev TTApATNPABNKAY ACUUMETPIES OTIC ETEPOTUTTIKES CULEUEEIC

OTOUG TTEVTE GUVOUACHOUC TTANBUC WY TNS payoAETIdag TnG kepaoidg (Mivakag 22).
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Mivakag 22. Aciktng QUAETIKAG atmopdvwong (/ps) Kal Oeiktng acupueTpiag (/Aps) (£ SD) yia Tnv TTpwTtn oUleugn OTOUG TTEVTE

OuUVOUACHOUC TTANBUC WY TNG payoAETIOAgS TNS KEPACIAS. N, 0 apiBuog Twy culeugewy (DIAPKEIAS MEYAAUTEPNS TWV 10 AeTTTWOV).

DUAETIKR aTTOPOVWON DUAETIKI aCUMPETPIa
MANBucudS A MANBucudéc B Emavahfueic N

Ipsi P [Aps P
Dossenheim Adovn 94 71 0.072 £ 0.120 0.554 0.997 £ 0.059 0.874
Dossenheim KaAd Nepd 70 56 0.182 £ 0.145 0.215 1.093 £ 0.196 0.602
Adovn KaAd Nepd 103 77 -0.163 £ 0.116 0.166 1.066 + 0.077 0.348
Adovn MepTOUNI 103 55 -0.033 £ 0.150 0.815 1.023 £ 0.169 0.841
@eooalovikn  Ayid 73 50 0.005 + 0.146 0.999 1.010 £ 0.089 0.922
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Mivakag 23. MNpocdiopIcuoS TNE GXETIKAC TAoNS oUZeuEng Twy ApOEVIKWY Kal OnAukwy atdpwy Bdocel Tou cuvteheoTth W katd tnv

TTPWTN CUZEUEN YIa TOUG TTEVTE CUVOUACHOUS TTANBUGUWY TNG PAYOAETIOAS TNE KEPATIAC.

Apoevika ©OnAukd
MAnBuopéc A TMAnBuouég B MAnBuoude MAnBucudg
(W=1) W P (W=1) W P
Dossenheim  Adgvn A 0.893 + 0.219 0.275 A 0.945+0232 0.366
Dossenheim Kahd Nepd B 0.528 + 0.153 0.009 B 0.719+0202 0.115
Adovn Kahd Nepd A 0.855 + 0.198 0.206 B 0.767 +0.180  0.103
Adovn MepToUM A 0.638 + 0.180 0.038 B 0.588+0.170  0.019
©cocalovikn  Ayid B 0.966 + 0.285 0.445 A 0.882 + 0257 0.327
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20voAo ouleUEewv (TTpwrn ouleuén Kar eTavaculeUEEiS)

Ta evAiAika TNG payoAémidag TnG kepacidg culeuxdnkav ammd 1 Ewg 4 Qopéc Katd
O1dpkeia TG TEPIddou mrapatipnons (14:00 p.p. — 18:00 u.p.) oToUug £€eTAlOUEVOUC
ouvduaocpoug TANBucpwy. O1 ouxvotnTeg emTavaculeugng (apiBuédg evnAikwy TTou
ETTAVAOUZEVYVUOVTAI (Nguzeseeay Z2) / APIBUOG EVNAIKWY TTOU OUZEUYVUOVTAI (Noyzeogewy = 1))
yla KABe @UAO kal yia kdBe cuvduacud mAnBuopwy divovralr oTtov [llivaka 24. Zmn
Olaotavupwon ‘Dossenheim - KaAd Nepd, ta evidika ammd 1a K. Negpd Ttou
eTTavaculeuxbnkav Atav TEPICCOTEPA aTTO T avTioToIXa Tou Dossenheim. Opwg, 1600
Ta apoevikd 600 kai Ta OnAukd amé 1o Dossenheim trapouciacav uywnAd TTOGOOTA
emavaculeugne otn  dlaotaupwon  ‘Dossenheim - Adovny. Zmn  dilactaupwon
‘©ecoalovikn - Ay, €va 1000016 52% Twv apoevikwy ammd TN Oecoocalovikn
ETTAVACUZEUXONKE EVW TO AVTIOTOIXO TTOCOOTO TwWv BnAukwy ATav POAIG 23%. daiveTal
OTI n duvaTOTNTA £TTAVACUZEUENG TWY EVNAIKWY TNES PayoAéTIDAC TNE KEPATIAS ££apTaTal
1600 atrd 10 YUAO 600 Kal atTd TOV EKACTOTE CUVOUACHO TTANBUGHWY.
ZUMTTEPIAQPBAVOVTAC OTIC GTATIOTIKEG AVAAUCEIG OAEC TIC CUEUELIC (TTPWTN CUZEUEn Kal
ETTavaculeUgelg) mou kataypdenkav katd 1o didotnua 14:00 p.u - 18:00 y.u., o d€ikTng
Ipsi €D€IEE OTI Oev UTTAPXEI QUAETIKN ammoudvwon HETAEU Twv TTANBUCUWY OTIC TTEVTE
dlacTaupwoels TNG payoAénidag tng kepaoidg (Mivakag 25). Bacelr twy TiJwy TOU
ouvteAeoty W, ta apoevikd ammd to Dossenheim kai 1o MNepTOUAI KaBWG Kal Ta BnAUKa
amd ™ AdGevn gixav onUavTiKG PIKpOTEPN TAON CUZeuEng o€ GXEON ME TOUC ETAIPOUC
Toug OTI¢ dlacTaupwoelg ‘Dossenheim - KaAd Nepd kar ‘Adagvn - TlgpTOUN,
UTTOOEIKVUOVTAE TNV Trapoucia  QUAETIKAC emAoyng (Mivakag 26). Qotdco, Oev
KATaypa@NKav ACUMMETPIEC OTIC £TEPOTUTTIKEG OULEUEEIC O Kavévav atrd TOUG TTEVTE

ouvduaopoug TTAnBucpwy (Mivakag 25).
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Mivakag 24. Zuxvomnra emavaculeugng apoeviKwy Kal BnAukwy atdépwy yia KaBe
TTANBUGHO Twy TTEVTE e€eTaldpevioy cuvOuaoHWyY TANBUCHWY NG PayoAémdac Tng

kepaciag rou payuarotroifenkav atmé 1i¢ 14:00 .. £wg 18:00 ..

ZuxvornTa eravaculeugng (%)

MNANBuopdg A TIANBuouédg B MNANBuopédg A MNMAnBuocpég B
ApoevikGd  ©OnAukd Apoevikd  ©nAukd
Dossenheim Adovn 40.0 38.2 450 450
Dossenheim KaAd Nepd 10.5 26.8 46.3 46.2
Adovn KaAd Nepd 25.0 30.0 53.0 38.0
Adovn MepTOUAI 35.0 20.0 30.8 29.3
©eooalovikn Ayia 51.6 231 46.8 40.5
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Mivakag 25. AcikTnG QUAETIKAG atropévwong (fps) Kai O€ikTNG aouppeTpiag (/Aps) (2 SD) yia 1o oUvoAO Twv OUleUEEWY TTOU
karaypaenkav arrd TIc 14:00 y.u. £wg 18:00 .. oToug TTEVTE CUVOUACIOUG TTANBUCHWY TNG PaYOAETIOAC TNE KEPATIAS. N, 0 apiBuég

TWV OUZEUEEWY (DIAPKEIAS EYAAUTEPNS TWY 10 AcTTTWoV).

i i i QUAETIKA atTopdvwon QPUAETIKA AGUMMETPIA
MANBucudS A MAnBucuéc B Emravaifqueig N
Ips P 1Aps) P
Dossenheim Adovn 94 126 -0.031 £0.089 0.722 0.998 + 0.025 0.876
Dossenheim KaAd Nepd 70 100 0.003 £0.109 0.982 1.008 £ 0.060 0.995
Adovn KaAd Nepd 103 128 -0.115 £ 0.090 0.195 1.016 £ 0.035 0.688
Adovn MePTOUAI 103 90 -0.034 £ 0.119 0.757 1.033+0.144 0.782
©@eocalovikn Avia 73 89 0.042 £ 0.108 0.705 1.001 £ 0.033 0.952
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Mivakag 26. MpoodIopIGUOS TG OXETIKAG TACNC GUZEUENG TWV APCEVIKWY Kal BNAUKWY atOuwy BACE TOU GUVTEAECTI YIQ TO GUVOAO

Twv ouleUEewy TTOU KaTtaypaenkay kKatd 10 didotnua atrd 1 14:00 p.p. £wg 18:00 .. oToug TTEVTE GUVOUAGHOUC TTANBUCUWY TNG

PayOAETIOAC TNE KEPATIAC.

Apoevika OnAuka
MANBucuéc A MANBucude B MANBUGHOC MANBUGHOC
(W=1) wW P (W=1) wW P
Dossenheim Adopvn A 0.924 + 0.168 0.326 A 1.017 £ 0.187 0.533
Dossenheim KaAd Nepd B 0.523 + 0.111 0.001 B 0.801 £ 0.165 0.135
Adovn KaAd Nepd A 0.957 £ 0.173 0.403 B 0.815+0.145 0.118
Adovn MepToUAI A 0.588 + 0.132 0.007 B 0.534 +0.122 0.002
©eooalovikn Ayid B 0.875+0.198 0.233 A 0.870+0.189 0.221
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8.3.3. AldoTnpa £wg Tn (TTPWTN) 0Uleusn Kol didpkela ouleliewy

TMpwtn ouleuén

To dIdoTNUa TTOU aTTaITEiTal PEXPI TN DIEVEPYEIQ TNG TTPWTNG OUZEUENG o€ KABE TUTTO
ouleuing Twy TTEVTE ouvduacpwy TTANBucuwy divetal otov lMivaka 27. To dIGoTNHA £W¢
TNV TTPWTN CUZEUEN TWY OUOTUTTIKWY CUZEUEEWY YIa Ta eviAika atrd ta KaAd Nepd kai 10
MepTOUA ATav 43-54 Aemrtd evw ammaitienke oxeddv o dImTAdoiog xpdvog yia va
TTPAYHATOTTOINBOUV ETEPOTUTTIKEG CULEUEEIC OTIC DIacTaUpWOoElS ‘Adpvn — KaAd Nepd kai
‘Adpvn — MepTouAr. O TUTTO¢ 0UZEUEng dev gixe onuAvtikn £midpacn oTo dIACTNHA £WG
™ ouleugn vyia Toug Trévte cuvduaopoug tAnBuouwy (Kpimpio  Kruskall-Wallis:
‘Dossenheim - AGpvn”: x?= 2.044, df = 3, P = 0.563; ‘Dossenheim - Kahd Nepd’: x2 =
4.494, df = 3, P = 0.213; ‘Ad@vn - KaAG Nepd': x° = 4.370, df = 3, P = 0.224; ‘Adgvn -
MepToUAN’: x° = 6.482, df = 3, P = 0.090; ‘©eocahovikn - Ayi&: x°= 1.262, df = 3, P =
0.738). QoT600, TO DIACTNHA £WC TNV TTPWTN ETEPOTUTTIKN CULZEUEN ATAV HAKPUTEPO KATA
mepiTTou 15 Aemrrd o€ oxéon ME TIC OMOTUTTIKEG OUZEUEEISC yia TO OUVOAO TWwv
e€eTalopevwy TTANBuopwy TNG payoAéTidag Tng kepaoidg (Kpimpio Mann - Whitney: U=
10043.5, n=309, P= 0.016) (Aidypauua 16).

H péon didpkeia culeugng Katd TNy TTpwTn ouleugn KUPAvenke ammd 57 éwg 114 Aetrtd
OoTOUC TTEVTE CUVOUACHOUG TTANBUCHWY TNG payoAénidag Tng kepaoidg (Mivakag 27). To
kpiripio Krustall-Wallis £6€1€e 61 0 TUTTOC 0UZeugng Oev ATAV CNPAVTIKOS EKTIMNTAS TNG
didpkelag cUZeuENg oToug TTEVTE oUVBUAoHoUS TTANBUC WY (‘Dossenheim - Adpvn: x2 =
0.654, df = 3, P = 0.884; ‘Dossenheim - Kahd Nepd: x2=2.013, df = 3, P = 0.156; ‘Adgvn
-Kahd Nepd’: x° = 4.609, df = 3, P = 0.203; ‘AGpvn - MepToUN’: x2 = 1.324, df = 3, P =
0.719; ‘Oeocahovikn - AyiQ: x2 = 7.429, df = 3, P= 0.059). Emiong, To kpitApio Mann -
Whitney £0¢cige 011 dev uTTapXOUV onUAavTIKES Diagopég otn DIapKeIa ouleuEng HETAgU TOU
OUVOAOU TWV OPOTUTTIKWY KAI ETEPOTUTTIKWY ouleuEewv (U= 11465.5, n = 309, P = 0.550)

(Aiaypapua 17).
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Mivakag 27. Aidotnua €wg T (TTpwTn) ouleugn (Aemrtd = SE) kar didpkeia ouleuéng

(Aemrrad £ SE) katd TV TPWTN OUZEUEn yia Toug TTEVTE GuvOUACUOUG TTANBUCHUWY TNG

payoAETIdag TNG Kepaoiag. N, o apiBude Twy culeutewy (Didpkeiag peyaiutepng atd 10

AETTTA).
TutTOG Alaoc:rgggugwg ™M Aidpkeia ouleugng
MANBuopGC A MANBUOHOC B GUZEUENC N d (u.0.  SE)
A-B(Z x ©) (k0. £ SE) (AeTTT)
(AeTTT@)
AA 17 68.1+14.5 76.2 £ 8.1
. . BB 21 785+ 13.8 85.7 £ 13.3
Dossenheim Adovn
AB 16 82.1+13.5 79.4+10.3
BA 17 65.1+15.1 86.7 £ 10.1
AA 10 55.9+17.1 1143+ 17.7
+ +
Dossenheim KaAd Nepd BB 24 43.7+7.0 85.4 + 10.1
AB 9 706+ 105 748+ 126
BA 13 589+ 145 84.4+92
AA 15 84.0+16.9 96.7 £ 14.9
+ +
Adovn KaAd Nepd BB 17 546 +13.2 62.7 + 8.4
AB 27 91.9+13.2 96.9+13.2
BA 18 739+ 156 7781126
AA 12 52.0+12.1 98.3+215
. . BB 13 43.6+154 69.9+6.9
Adovn MepTOUAI
AB 22 7741145 718176
BA 8 90.0+21.6 86.4+13.7
AA 13 53.2+15.2 88.5+11.9
] . BB 12 77.7£20 101.8+11.8
©@ecoalovikn Avid
AB 11 67.7 £19.7 574166
BA 14 7391184 101.1+£19.3
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Aldypappa 16. Aidotnua Ewg TN (Trpwtn) culeugn (AetrTd £ SE) yia TIC OUOTUTTIKEG KOl
ETEPOTUTTIKEGC OUCEUEEIC TOU CUVOAOU TWV EEETAJOMEVWY CUVOUQOHWY TTANBUCHWY TNG

payoAéTIBAC TNG KEPATIAC.
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Alaypoappa 17. Aidpkeia oUZeugng (.0 £ SE) (AETTTA) TWVY OPOTUTTIKWY KAl ETEPOTUTTIKWY
ouleUEewy yia TNV TTPWTN OUZEUEN Kal TO OUVOAO TwV CUZEUEEWY (TTPWTN CUZEUEn Kal
emavaculeugeig) TTou kartaypaenkay atrd Tic 14:00 p.p. €wg 18:00 y.y. 0TO GUVOAO TWV
e€eTaldpevwy cuvduaouwy TTANBUG WY TNS payoAETIdAC TNG KEPACIAG.
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2UvoAo ouleUéewv (mpwrn ouleuén Kai emavaculeUEeic)

H péon didpkeia ouleugng yia 10 GUVOAO Twv GUEUgewy yia KABe TUTTO oUZEugNng Kal yia
KGBe cuvduacud TANBucuwy divetal otov MMivaka 28. 2t diactaupwaon ‘Adevn - KaAd
Nepd, kataypd@nke HeyaAuTtepn didpkela oUZeugng HETAEU TWY OPOTUTTIKWY CUZEUEEWY
Twv evnAikwy NG Adevng (& Adevn x @ Adevn) Kal TwWV ETEPOTUTTIKWY CUZEUEEWY TwV
apoEVIKWY TNG Adevng kal Twv BnAukwv Twy KaAwyv Nepwv (& Adevn x @ KaAd Nepd).
Emmpbéobera, n péon didpkeia ouleuéng HETAEU TWV APOCEVIKWY atTd TN OE0CaAOVIKN Kal
Twv BnAuKwy TNG AYIAS uTToAOYIOTNKE OTa B0 AETITA £V YIA TOUG UTTOAOITTOUC TUTTOUC
ouleugewy n péon didpkela culsugng Cemépace Ta 85 Aetrrd. To kpithpio Krustall-Wallis
£deiEe 61 o TUTTOG oUleugng cixe onuavTtik emidpacn otn diIdpkelax culeuEng oTN
dlactalpwon ‘Adevn - Kahd Nepd (x° = 11.23, df = 3, P = 0.011) evw €ixe oplokd
onuavTiky eTmidpacn ot diactalpwon ‘©eocahovikn - Ayid’ (x° = 7.836, df = 3, P =
0.050). AvTiBeTa, o TUTTOG CUCeUENC aTTOdEIXONKE N CNUAVTIKOS eKTIUNTAS TNG DIAPKEIAC
oUZeuENC yIa Toug UTTeAoITToUS cuvduacpoUc TTANBuouwy (‘Dossenheim - Adevn: x° =
0.654, df = 3, P = 0.884; ‘Dossenheim - Kahd Nepd’: x° = 0.614, df = 3, P = 0.893;
‘Advn -MepToUN’: x? = 2.611, df= 3, P= 0.456). To kpiTApio Mann Whitney £8ei€e 611 Bev
uttdpxouv dia@opéc ot OIdpKEIa OUZEUENG TWV  OMOTUTTIKWY KAl ETEPOTUTTIKWV
ouleUgewy yIa TO OUVOAO Twv e€eTaldpevwy TTANBuopwy (U= 33988, n = 533, P = 0.420)
(Aiaypaupa 17).
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Mivakag 28. Aidpkeia ouleuéng (Aetrtd £ SE) (AeTTTd) yia TO OUVOAO Twv CUZeUEEwy TTOU
karaypdenkav kard 10 didoctnua amd Tic 14:00 Py, éwg 18:00 P.y. OTOUC TTEVTE
OuVBUAGHOUC TTANBUGHWY TNS payoAéTIdag NS kepaoldg. N, o apiBués Twy culeuiewy

(O1apxeIag peyaAutepng atmd 10 AeTrTq).

TutTOC Algpkeia ouleugng
MANBucuéc A TIAnBuouoég B ouleuéng N (W.0. £ SE)
A-B (3 x Q) (AetTTd)
AA 29 7437 £6.7
_ ] BB 32 77.59+94
Dossenheim Adovn
AB 31 726576
BA 34 7924 +7.7
AA 15 97.67 +11.4
+
Dossenheim KaAd Nepd BB 37 787875
AB 19 756194
BA 29 7410+ 7.9
AA 24 83.58 + 10.4
Adovn Kah Nepd BB 33 55.27 £+ 5.1
AB 38 90.24 +10.2
BA 33 66.3+7.9
AA 19 86.10 + 14.5
) ) BB 21 67.29+£5.1
Adovn MepTOUAI
AB 38 67.97+£6.0
BA 12 84.08 £11.6
AA 18 83.06 + 11.2
BB 25 86.28 + 8.2
©@ecoalovikn Ayia
AB 23 60.10+£5.9
BA 23 92.17 +11.8
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8.4. ZulATnon

Ta Tapatrdv  ATOTEAECHATA  UTTOOTNPICOUVY TNV ATTouCia:  a)  YEWYPAPIKAC
TTAPAAAAGKTIKOTNTAS GTOV NHEPNGIO PUBNd GUeUENE Twy EVNAIKWY TNES PAYOAETIOAC TNG
KEPACIAC KAl B) QUAETIKAC aTTOPOVWIONG METAEU Twy TTANBUCHWY TOU EVTOUOU,
avegapTATA TNG YEVETIKAG atTdéoTaAcNS Kal TNG QAIVOAOYIag Twv evnAikwy oTov aypo.
Qot1d6c0, Karaypdenkav onUavtikéS OIaQopéc oTnv TAon OUleugng METagU Twv
apoevikwy atépwy ¢ diactaupwong ‘Dossenheim - KaAd Nepd KaBuwg kal HETALU Twv
apoevikwy aAAG kal BnAukwyv atéuwv ¢ diactaupwong ‘Adevn - TepTouAr’, TTOU
ammoppéouy amd Tn dpdon TNS QUAETIKAS £TTIAOYAS. To diIdoTnua éwg TNV TITWTN cUleuin
Oev DIEQepe pETAEU Twv TEOGAPWY TUTTWYV OUZEUENC OTOUG TTEVTE OUVOUAGHOUCG
TTANBUG WY, TTAPOTI 01 ETEPOTUTTIKEC CUZEUEEIC XPEIAZovVTal TTEPICCOTEPO XPOVO YIa va
TTPAYHATOTTOINBOUY O OXECON ME TIC OMOTUTTIKEC TWV evNAIKwY TNEG PAayoAéTidag Tng
kepaoidg. Emiong, n didpkeia ouleugng dev DIEQPEPE: a) KATA TNV TTPWTN CUCEUEn Kai B)
METAEU TWV ETEPOTUTTIKWY KAl OMOTUTTIKWY CUZEUEEWVY TwV EVNAIKWY TNG payoAETIOAS TNG
Kepaolag. Opwg, otn diactaupwon ‘Adevn — KaAd Nepd’, o1 opoTuTTiKEG CUZEUEEIS TwY
evnNAiKwv TNG AGQYVNG KAl Ol ETEPOTUTTIKES GULEUEEIC METAEU TWV APCEVIKWY atTro T Adevn
kar Twy BnAukwyv ammd ta Kahd Nepd ecixav onpavtikG peyaAuTtepn Oidpkeia, otav

CUMTTEPIAGUBavVAY TO GUVOAO TwWV CUEUgEWY (TTPWTN CULZEUEN KAl ETTAVACULEUEEIC).

TpoouleukTiKh aTTOLOVWOT) ETAEU YEVETIKG 1) OIKOAOYIKG SIAQOPETIKWYV TTANBUCUWYV

H yeveriki amméotacn twyv TANBuopwy dev Bpédnke va gival onPavTiKOS exTiNTAS TNG
€MAOYNG OUZEUENG TWY EVNAIKwY TNG PAYOAETIOOS TNG KEPAOIAS. OcwpnTiKd, Ta uwnAd
emimeda yoviDIOKAG POAC €uvoouv TOV avacuvduaoud METAEU Twv yovidiwv TTou
oxetiCovral Ye TN OUZEUEN OMOIWY KAI QUTWY TTOU BpiokovTal uttd Tnv £midpacn g
ATTOKAIVOUG Qg ETTIAOYAG, DUOXEPAIVOVTAS TNV EKPPACH QUAETIKAC ATTOMOVWONG METAEU
TWV TTANBUCPWY Twyv evtopwy (Smadja & Butlin, 2011). Qotéoo, rpdogara Bpébnkav
YEVETIKOI MNXQAVICHOI TTOU «QavBioTavTaly TOU QVTAYWVICUOU MHETAEU Twv OUVAMEWV
QUOIKAG E€MAOYAC KAl TOU QvaCUVOUACHOU TwV OXETIKWY YOVIOiWY, EUVOWVTAC TN
OUleUgn OMOIWY KAl CUVETTWC TNV TTPO-CGUZEUTIKI ATTOPOvVWON UTtd TNV TTapousia g
yovidiakAg ponig (Smadja & Butlin, 2011; Via, 2012). MNa Tapddeiypa, oTnV TTEPITITWON
OTTOU UTTAPXElI ONMAVTIKA OpAcon TNG QUAETIKAC ETTIAOYNAG, TTPOCUEUKTIK ATTOpOvwWwon 8a
pTTOpOUCE va emTeuxBei péow NG avicdppoTtng ouvdeong (linkage disequilibrium) Twv

yoviOiwy TTPOCAPHOYAS ME autwy TNG OUleugng OMoiwyv, Oecdopévou OTI 0 pPuBuoe
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avacuvOUQOoHOU  TTaPAPEVEL OXETIKA XapnAds (Matsubayashi et al.,, 2010). Ztnv
TEPITTITWON TNG PAYOAETIDAC TNG KEPAOIAC, Oev TTapaTNPABONKE QUAETIKA atropdvwon
METAEU Twyv TTANBUGHWY HE yovidIakr pory akéua ki étav uTtrpxe onuUavTiki d0pdon tTNg
QUAETIKAC £mAoyi¢ (étTwg 11.X. oTN dlacTaupwon ‘Adevn - MNepToUN’) i o1 TTAnBucuoi
TPoEpXovTav  atmd  OIKOAOYIKA  OIGQOPETIKA  evOIITAMATA.  ATTOUGIA  QUAETIKAC
aTropOVWONG HETALU OIKOAOYIKA DIAPOPETIKWY TTANBUC WY HE YOVIDIOKR por] £XE1 £TTIONG
avagpepBei ota €idn Timema spp. (Phasmatodea: Timematidae) kai oto Ostrinia nubilalis
(Lepidoptera: Crambidae) (Dopman et al., 2005; Nosil, 2007). Emiong, 1a xaunAd
emmeda yovidIaKAG POAGC Oev odNynoav Ge  QUAETIK atmmopdvwon METAEU  Twv
TTANBUG WY TN PAYOAETIOAC TN KEPAGIAC, UTTODEIKVUOVTAG OTI N YEVETIKA AtTOoTACH OEV
ATTOTEAEI TTPOATTAITOUMEVO YIA T OIGPOPOTIOINCN TNG CUMTIEPIPOPAC CGULEUENS Twv
evnAikwy Tou evrépou (Tregenza, 2002; Shug et al., 2008).

H atroucia QUAETIKAG ATTOpOVWONS METAEU OIKOAOYIKG DIAQOPETIKWY TTANBUCUWY TNG
PAyOAETIOAC TNG KEPATIAC UTTOdEIKVUEl OTI N €AoY oUleugng Oev eAéyxeTal amd v
amrokAivouca emAoyr). Mapdn cival yevikd ammodektd 611 n dpdon TS ammokAivoucag
emMAOYAG cival BUO QOPEC MO IOXUPH OTA XAPAKTNPIOTIKG OUJEUENG OE OXEGN ME TIC
TapauéTpoug emifiwong kar avarrapaywyng (Kingsolver & Pfennig, 2007; Nanda &
Singh, 2012), @aiveral 6TI UTTAPXOUV TTEPIOPICHOI OTNV AVATTTUEN MNXAVIOHWY QUAETIKNAG
ammopdvwoNg METAEU Twy TTANBUCHWY TNG PayoAETIOAC TNG KEPATIAS, KaBwg £xel Ron
TEKMNPIWOE N TTApoUCia GNHAVTIKAG YEWYPAPIKAG TTAPAAAAKTIKOTNTAS OTIC BIOAOYIKEC
TTAPAUETPOUG TOU EVTOUOU (DNHOYPAPIKA XAPAKTNPIOTIKA Twy EVNAIKWY Kal TTAPAUETPOI
TN diadmmauong) (KepdAaia 4-6). EmimAéov, mpoo@aTeg HEAETEC utrooTnpifouv 6T N
OIKOAOYIKA TTpocapuoyn Twy €1dwv Tou yévoug Rhagoletis ota QUTA-EEVIOTEG TTpONYEITAI
€EENIKTIKA TNG avatTapaywyikng arroudvwongs (Schwarz & McPheron, 2007; Rull, Aluja &
Feder, 2010). Z& avTIOTOIXiO ME TA ATTOTEAECHATA HAG, OEv £XEI MEXPI CHAMEPT KATAYPAPE]
QUAETIKA] aTTOHOVWON HETAEU Twv QUAWY Twy QUTOQAywyv £1dwv Acyrthosiphon pisum
(Hemiptera: Aphididae) kai Acrocercops transecta (Lepidoptera: Gracillariidae) TTou
EXOUV TTPOCAPMOOTEI 0 DIAPOPETIKA QuTA-EevioTég (Via, 1999; Ohshima, 2010). H
VEWYPAPIKA KAl XPOVIKA atTopdvwon (o€ mepiTTwon  JIAQOPETIKAGC  PAIVOAOYiag
evnNAiKwWY) Twv TTANBUCHWY TNG PAyOAETIOAC TNG KEPACIAS Ba UTTOPOUCE va QTTOTEAEI
TTEPIOPICTIKO TTAPAYOVTA OTNV AVATITUEN WNXAVIGHWY QUAETIKAS atTopdvwong, Kabwg
KaBIoTa TNV mMOavoeTnTa ‘AdBou¢’ Katd Tnv £mAoyr ouleuEng (ouleugn pe Grouo atmd
OIKOAOYIKG DIaQOpETIKG TTEPIBAAAOY) OXETIKA MIKPA. AVTIBETA, N YEWYPAQIKA £yyutnTa

EVIOXUEl TO TTOGOOTA CUZeuENg OpoiwyY, KaBWwe n avatrd@PEeukTa ouxvh £TTaQr atéuwy
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atd OIKOAOYIKG BIaQOPETIKOUC TTANBUCHOUC Opa BETIKA OTnV avaTTTugn HNXavICHWY
aTToPUYNG OUZEUENG METAEU Twy atOpwy atrd dIaPopeTIKoUg TTANBucpoug (Servedio &
Noor, 2003). 'Evag GAAOC TTapayovTag TTou Ba utropousce va emppaduvel TNV £EENIEN
HNXQVICHWY QUAETIKAG atToovwaoenc gival n idia n atrokAivouca £mmAoyr mou dpa oToug
OIKOAOYIKG DIAPOPETIKOUC TTANBUGHOUC Tou evTdpou, KaBwg augdvel Tn BvnoiuétnTa Twv
arépwy  TTOoU  peTakivouvtal  (immigrant inviability) o&  oikoAoyikd  DIaQOpPETIKA
evOIQITAMATA, EAAXICTOTTOILVTAS TIC £TEPOTUTTIKES ouleugelg (Thibert - Plante & Hendry,
2009). Znueawveralr 6Tl n BvnoINoTNTA TWyY ATOMWY TTOU OIACTTEIPOVTAI ATTOTEAEI TO
OeuTePOo (Madi ME TN OUZEUEN OMOIWY) PNXAVIOHMO TTPOCUZEUKTIKAG ATTOMOvVWoNG TTOU
avatrTuooETal KATA TA apXIKG OTAdIa OIKOAOYIKAG dIa@opoTroincng Twyv TTANBUCHWY
(Matsubayashi et al., 2010).

lapoudia QUAETIKAC ETTIAOYAC OTOUS TTANBUGCLIOUS TNS PAYOAETIOAC TNS KEPATIAS

Emdpdaoeic TNS QUAETIKAG £MAOYAS Kataypd@nkay oTI diacTaupwaoelg ‘Dossenheim -
KaAd Nepd kar ‘Adevn - TMepTouAr’. H QUAETIKA €AoY WETAEU Twy atOHwy Tou 10iou
QUAOU BUO BIaPOPETIKWY TTANBUCHWY TNES PAYOAETIDAC TNG KEPATIAC ATTOPPEEI ATTO TNV
emAoyry ouleuing Twy BnAukwyv (female choice) kar Tov avtaywvioué HETALU Twv
apoevikwy (male-male competition) (Jaastad, 1998a). Aaupdvovrag utméyn OT TO
MEYEBOC CWHATOC TWV APCEVIKWY KAl N CUMTTEPIPOPG epwToTpoTriag (courtship display)
Oev emTnpeddouy TNV ATTOTEAEGUATIKOTNTA CUZEUENG Twv BNAUKWY TNS payoAéTidag g
Kepaolag (Jaastad, 1998b), n @epoudvn GUAOU TwV APCEVIKWY, N oTToia  diadpauaTicel
onpavTiké pdAo OTNV ETIKOIVWVIa (CUZEUENG) TwV EVNAIKWY TOU £vTOUOU, Ba PTTOPOUCE
va  OXeETICeTal QUECA MHE TNV €mAoynl oUZeugng Twv OnAUKWY OTIC TTAPATTAVW
diaoctaupwoelg (Raptopoulos ef al., 1995). Qotdéco, orn Odlactaupwon ‘Adevn -
MepTOUN’ TTApPATNPABNKaY BIAPOPESC OTNV TAON GUZEUENS KAl TWV BnAUKwWY (EKTOC Twv
apoevikwy), Ocgixvovtag 6Tl N QUAETIKA e€mAoyn eival mlOavd va OXETICETal WE TIC
OANAEmOPAcelc Twy OU0 QUAwWv evog TANBucuou, Trapdt dev  TTapatnpriénkav
QOUMMETPES (ETEPOTUTTIKEG) OoUCeUEeIg (Sugano & Akimoto, 2011). ZuveTTwg, N TTApouCia
NG QUAETIKAG €mmIAOYNAC gival mBavéd va opiletal 1600 ammd Tnv €mAoyr culeugng Twv
BnAukwy 600 kal atrd TNV TTAPAAAAKTIKOTNTA OTN CUMTIEPIPOPG oUleuing METAEU Twv
OUO QUAwWYV evdg TTANBUCHOU (sexual conflict) (UTTOBEGN TNG AvTAYWVICTIKAS CUVEEEAIENG,
antagonistic coevolution hypothesis). AgiCel va ava@epBei OTI N QUAETIKA ETTIAOYR TTOU
ekppaletal péow TNG €mAOYNASC oUleuEng Twv BnAukwy Bewpeital 6T TTapeuTTodilel T

Opaon AAwy €EENIKTIKWY DUVANEWY, OTTWG TT.X. AUTH TNEG ATTOKAIVOUGAg TTIAOYNC, KATA
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TNV QVATITUEN MNXAVICUWY QUAETIKAC ATTOMOVWONG, £ENYWVTAS £V MEPEI TNV ATTOUGIQ
QUAETIKAG atToudvwong oToug £§eTalouevoug ouvduaooug TTAnBuopwy (Otto, Serveido
& Nuismer, 2008).

Amroucia mapaAAakTikdtnrac oro Sidornua éwc v mpwrtn ouleuén kKai OIGpKEIa
oUgeuéns

To diGotTnpa £wg TNV TPWTN oUuleugn Oev DIEQPEPE METAEU TWV TEOCGAPWY TUTTWV
ouleuing (OUO oOMOTUTTIKEG Kal OUO  ETEPOTUTTIKEG) OTOUC TTEVTE  CUVOUACHOUC
TTANBUGHWY, UTTODELIKVUOVTAC QATTOUGIa QUAETIKAC atTopévwong, CUMPWYA Kal HE TA
ammoTeEAEGUATA TNG TTOAAATTANG £TTIAOYAC cUleugng. QOTOCO0, TO DIACTNUA WG TNV TTPWTN
ouleuln JIEQEPE METAEU TWV ETEPOTUTTIKWY KAl OMOTUTTIKWY CUZEUEEWY YIQ TO OUVOAO
Twyv dlacTaupwoewy, moavoTara Adyw TnG emidpacng TNG PUAETIKAC ETTIAOYAC N KAl
GAwv duvauewy €mAOYAC TTou Xpeiddovtal TTEPAITEPW HEAETN. ZXETIKA ME TN OIGPKEI
ouleuing, TTPONYOUMEVEG MEAETEC uTTooTnpifouv 6Tl N TTAAPNG METAPOPG OTTEPUATOC
TTpayaToTToIEiTal o€ AiyoTEPO atrd 45 AcTTd (Katsoyannos, Boller & Benz, 1987) aAAG n
di1dpkeia ouleueng civar mBavéy va dIaQopoTToIEITAl HETALU TWVY ATOMWY TNG PAYOAETIOAC
NG KEPATIAC BAGE TOU HEYEBOUC CWHATOC Twy BnAUKwWY, TNV avaloyia QUAOU Kal TNV
mukvéTNTa Tou TANBucpou (Jaastad, 1998a). H mapaAAakTIKOTNTA ©Tn OIGpPKEIA
ouleuing OBecwpeital 6T ammoppéel ammd TNV TTAPATETAMEVN  «TTEPIPPOUPNCN» TOU
mpdcPatou cegouahikou cuvtpégou (extended mate guarding hypothesis) amd Ta
QPOEVIKA KAl TOV QvTaywvIopd oTrépuartog ota BnAukd (sperm competition) (Jaastad,
1998a). Ztnv mapouca HeAETN, Ogv evromioTnkav diagopés otn didpkeia ouleugng
METAEU: Q) Twv TECOApwy TUTTWY oOUleuEne Tou KABE egeTalduevou cuvduacuou
TTANBUGHWY Kal B) TOU CUVOAOU TWV ETEPOTUTTIKWY KAl OMOTUTTIKWY CUEUEEWY TTOU
ENapav xwpa Katd tv TpwTn ouleuén. Qotoco, Aaupdvovtag utrdywn 1O GUVOAO Twv
ouleugewy (TTpwtn ouleugn kal £TavaculeUgeIg), Ol OUOTUTTIKEC KOl ETEPOTUTTIKES
OUCEUEEIC TWY APCEVIKWY atro TN AGevn gixav onuavtikG peyaAuTtepn diIdpkeia o€ oxEon
HE TIC QVTIOTOIXEC TwWY apoevikwy atmd Ta KaAd Nepd otn diactaupwaon ‘Adevn — KaAd
Nepd. ZUp@wva PE TN Bewpia TNG TTAPATETAPEVNG «TTEPIPPOUPNONS» TOU TTPOCEPATOU
OeCOUaAIKOU CuvTpOPOU, N TIAPATETAMEVN CUZEUEn Twv apoevikwy TG Adevng Ba
pTTopouce va BewpnBei 61 amookotel otnv  Tapdracn Tou Xpdvou £wg TNV
emavaculeuln Twy BnAukwy, N otroia AsiToupyei TTPog dPeAOC Twy apoevikwy (Alcock,
1994). Znueiwverar 0TI Ta BnNAUKA avapévovTal va givalr mepIocoTepo TPoOBuua va

emavaculeuxBouv OTav TO OTTEPHA TTOU UTTAPXEI OTN CTTEPHATOBAKN £ival yIa KATTOI0
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AOYOo un emmapkéC (ATEAAG METAQOPd, GUVEIDNTA ATTOPAKPUVON K.A.), 0dnywvTag
mBavéTaTa o€ XaUNAG TTOCOOTA EKKOAQWNG TwV AQuywy, OTTWS CUMPBAIvEl TT.X. OTA €idn
Tou yévoug Drosophila spp. (Sagga & Civetta, 2011). Emopévwg, Ba Atav xproigo va
OigpeuvnBei N TTAPOUCIA PNXAVIGHWY TTPOCULEUKTIKACG atmoudvwong 1mou Aaupdvouv
Xwpa Tpiv TN Onuioupyia Tou JuywTtou, CUUTTEPIAAUBAVOMEVWY KAl TWY HNXAVICHWY
AVTAYWVIOUOU CTTEPUATOS OTA BnAuKd, yia va katavondei n mTapaAAakTIKOTNTA GTN
Oi1dpkeia ouleugng Twy atdpwy TS PAyoAETIdAC TNS KEPacoIdg kartd T dilacTaupwon

‘Adevn — Kahd Nepd'.

lepiBaiAovrikoi  kai  GAAor mapdyovree mou emnpedlouv 1 ammoreAéouara e
CUUTTEPIPOPAS OUleuéns

Mapdt n TmaparnPoOUMEVN TTPO-GULEUTIKI] ATTOPOVWON METAEU Twv TTANBUCHWY TNG
Drosophila melanogaster BswpnBnke apXIKG w¢ pIa EUUEDN €TTidOpacn TN TTPOCROAAC
TWV TTANBUCHWY TOU £vTOOU HE DIaPOPETIKA OTEAEXN TOU BakTnpiou Wolbachia (Koukou
et al., 2006), TpooPaTEC MEAETEC UTTOOTNRICOUY OTI OTEAEXN TOU BakTnpiou, 6TTWG aAUTA
TTOU TTPOKGAOUYV KUTTAPOTTAACHATIKA acupBardtnta, cival & B£Gn va TTPOKAAECOUV
aueca TPOCUlEUKTIK atmopdvwon (Miller, Ehrman & Schneider, 2010; Gazla &
Carracedo, 2011), av ka1 £xouv avagepbei e€apéocig OTTwg oTo €idog Trichogramma
chilonis (Hymenoptera: Trichogrammatidae) (Benvenuto et al., 2012). Z1nv TTEpITITWON
NG PAyOAETIDAC TNG KEPAOCIAS, UTTAPXEl ONUAVTIKA TTOIKINOMOp®@Ia OTn ouvBeon Twv
oteAexwv Wolbachia PeTAgU Twv ATOMWY TWV EUPWTTAIKWY KAl KUPIWE Twv EAANVIKWY
TTANBUGHWY Tou eviduou (Augustinos et al., 2013) aA\G o pdAog Tou Baktnpiou oTnv
avaTITUgn HNXAVICHWY TTPO-CUZEUTIKAC atmopdvwong Oev €xel TTPOCDIOPIOTEl UEXPI
onuepa. MNa va yivel auto givalr ammapaitnTn N TAUTOTTOINGN OAWY TWV GTEAEXWY OE KABE
ATOHO TTOU CUMMETEXEI OTIC OUuleugels Twy e€eTaldpevwy ouvduaouwy TTANBUCHWY.
Emiong, oteAéxn Tou Bakmnpiou pe  duvartdétnta  TPOKANCNG  AVATTAPAYWYIKAS
acuuBatdéTNTag evOEXETAN VA ETTIPEPOUV OAAQYEC OTN QUOIOAOYIQ TNEG AvATTAPAYWYNCS
(Trapaywyrf A HETAQOPd CTEPUATOS K.a), OTTwG TT.X. oTa €idn D. simulans (Diptera:
Drosophilidae) (Snook et al., 2000), Tribolium confusum (Coleoptera: Tenebrionidae)
(Wade & Change, 1995) ka1 Ephestia kuehniella (Lepidoptera: Pyralidae) (Lewis et al.,
2011), emnpedlovriag mOAvOTNTA TNV QVATTTUEN  TTPO-CUZEUTIKWY  HNXAVIC WV
avatTapaywyikng aTtropovwong mou ekepdlovrar Tpiv TN dnpioupyia Tou JuywTou.
Opwg, n Tapousia Twy TTapaTmavw unxaviopwy kal o meavég pdAog tng Wolbachia dev

ExEl HEAETNBET 0TN payoAETIDA TNE KEPATIAC.
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‘Evag GANO¢ TTapdyovTag TTou Ba TTPETTEI VA CUVUTTOAOYICTEI KATA TNV £pUNVEIa Twyv
ATTOTEAEGUATWY €ival N ouvBeon Twyv udatavBpdkwy Tou JEPMATIOU Twv £vNAIKWY, N
oTToia eTTNPEAZeTal AUECA aTTd TN XNHIKA CUVBEGH TWV QUTWYV-EEVIOTWY Kal KaBopilel o€
onpavTiké Badud Tn cuptepipopd ouleugne (Etges & Ahrens, 2001; Etges, Veenstra &
Jackson, 2006; Etges, Veenstra & Jackson, 2009; Rundle, Chenoweth & Blows, 2009).
Ta evANIKa TNS PayoAéTIOAC TNG KEPACIAC TTOU XPNOILOTTIOINBNKAY OTA TTEIPAUATA TOU
TapdvTog Ke@aAaiou Tpoépxoviav amd TTPOVUMEPES TTOU avatrTuxenkav € Kaptroug
OIAQOPETIKWY TTOIKIAIWY KEPATIAS Adyw TS EAAEIYPNG ATTOTEAECHATIKAG MEBGDOU HadIkhig
EKTPOPAC TOU evtOpou. Katd cuvétrela, gival moavd n maparAakTikéTNTa 01N BPETITIKA
ouoTaon TNES TPOPAG TWV TTPOVUHPWY VA £XEI ETTNPEACEI TN CUVOBEON Twy udaTavlBpakwy
TOoU deppaTiou Twy evnAikwy kKaBopifovtag mlavoTaTta T Opdacn TNG QUAETIKAS ETTIAOYAC
Kata Tnv £mAoyn ouleuing. QoTdo0, dev UTTAPXOUV LEXPI CAMEPA MEAETEC OXETIKEC UE TN
ouvBeon Twy udatavopdkwy TOU BEPHATIOU TWV EVNAIKWY TNE PAYOAETIOAC TNG KEPACIAC
TTOU TPEPOVTAI KATA TO OTADIO TNG TTPOVUMEPNG CE DIAPOPETIKA £idN A TTOIKIAIEG EEvIOTWY,
ME QTTOTEAEC A VA PNV UTTOPEI VA EKTIMNBEI N CUPPBOAR TOug OTN CupTTEPIPOPG culeugng
TWV EVNAIKWY TOU EVTOHOU.

O1 BokIpéEG oUleuEng OTO EPYACTAPIO YEWYPAPIKA OTTOMOVWHEVWY TTANBUCHWY dev
TTPOGOMOIAZEl aTTOAUTA TN CUMTTATPIa @Aon Twy TTANBUCHWY Adyw TTapaAAakTiKéTATAC
OTIG ETTIKPATOUCES TTEPIBAAANOVTIKEG GUVONKES TN QUON. Katd CuveTTEd, O NXAVICHOI
avatTapaywyikng acupBardtnTag Tou Kataypd@ovtal OTa TTEIPANATa TOU £PYACTNPIioU
evOEXETAI VA PNV €ival QvTITTPOCWITEUTIKOI QUTWY TTOU QTTAVTWVTAI GTN Quon (Hendry,
2009). ZuvABng evaAAGKTIKA TTPOKTIKA QTTOTEAEI N DIEVEPYEIQ TTEIPAUATWY TTOAAQTTANG
EMAOYAG OUCEUENG OTOV aypsd XPNCIMOTTOIWVTAS KaTdAAnAoug kAwpoug (field cages).
Opwg, otnv Trepimrwon TNG PayoAémdag TnG KEPAOIAG, UTTAPXOuv BUO CNUAVTIKOI
TTEPIOPICHOI: ) Oev UTTAPXEl OIABECIHUN MIa ATTOTEAECHATIKA MEBODOC eKTPOPAC TNG
PayOAETIOAC TNG KEPACIAC TTOU VA PTTOPE va dwael IKavotroINTIKG PéyeBog TTANBuCoU
yia 1n dic€aywyn meipaudtwy otov aypd (Kdppler, Kaffer & Vogt, 2009) kai B) dev gival
TAVIA EQIKTO va UTTApxEl TauTOxpova OIABECINO IKavoTroINTIKG WEyEBOC TTANBUCHOU
EVTOHWY TTOU TTPOEPXOVTAI ATTO TTANBUCOUC WE DIaQOpPETIKA £viacn dITTaucng (TTPWIKOI
Kal OwIhol TTANBUCHOI) Kal £xouv TEPATWGEN TN JIATTAUCN Of OTABEPEC CUVONKEC
epyaoTnpiou. Auté yiaTi o1 VOUQES TN PAYOAETIOAC TNE KEPAGIAS £XOUV TNV IKAVOTNTA VA
EICEPXOVTAI GE TTAPATETAMEVN DIATTAUCT 1 va ‘ETTICTPEPOUY’ OE £TTOXIKN adpdveia éTav
ekTiBevtal 6 uynAég Bepuokpacie TPV A META TNV TTEPATWON TNG dIdTTAUoNG Tou

TANBuGoU, avrtiotoixa (KepdAaio 4). EmmAéov, TEPIBAAAOVTIKOI TTAPAYOVTES, OTTWCE
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Bepuokpacia, nhlopavela Kal TaxuTnTa Tou avépou, eTTnpeadouv m dIApKEIa culeugng Kal
TO XPOVO £w¢ TN ouleuln oc cuvBnkeg aypou (Petit-Marty ef al., 2004). ETTopévwg, via
TNV €Eaywyr OCUMTTEPACHATWY OXETIKA HE TN TTAPOUCIa 1 MN  TTPO-GULEUTIKAC
ammopdvwong otn PayoAéTIda TNG KEPATIAS Ba ATAV XPACILO va TTPay HaTotToinBouy, 6To
BaBud rou autd cival €QIKTS, TEIPAPATA GUMTTEPIPOPAS CULEUENC OE CUVORKEG aypou,

CUMTTANPWHATIKG TWV QVTIOTOIXWVY TTEIPANATWY TToU EAaBav Xwpa OTO £PYACTAPIO.

SuumepadouaTa

Zuvoyifovtag, oto Tapdv KeQAAQio TEKUNPIWONKE N ATTOUCia QUAETIKAG ATTOHMOVWONG
METAEU Twv TANBUCHWY TNEG PayOAETIOAC TNG KEPACIAS, Tapd tnv emidpacn TG
AaTTOKAIvOUCQag €TTIAOYAG OTA BIOAOYIKA XAPAKTNPIOTIKE TOU €vriOdou (dnuoypagia
evnAikwy, OIATTAUCHN VUPQWY) KAl TN OXETIKA TTEPIOPICUEVN yovidiakr por). QoT600, N
Opdcon TNG QUAETIKAC E£MIAOYAC €£TTNPEACE TA TTOCOCTA OUZEUENG METAgU Twv
OIAQOPETIKWY TUTTWY CUZEUENG Ot OPICHEVEG DIAOTAUPWOEIG, UTTOOEIKVUOVTAS OTI N
EKQPAcN MNXQVICUWY TTPO-CUZEUTIKAG ATTOMOVWONG cival pIa 10IaiTEPA TTOAUTTAOKN
diadikacia (Hendry, 2009; Pereira, Monahan & Wake, 2011). [Mpokeipévou va
karavonBei oe PABog¢ 0 TPOTTOC TTOU AAANAETTIOPOUV 01 £EEAIKTIKEC DUVAMEIS KATA TNV
avatTapaywyikn ammopdvweon, gival XpAoIUO va £EETACTEI N TTAPOUGIa TTEPICOOTEPWYV
HNXQVICHWY, CUUTTEPIAGMPBAVOMEVWY KAl TWV  HETA-CUZEUTIKWY, XPNCIMOTTOIWVTAG
TTEPICOCOTEPOUC YEVETIKA ATTOMOVWHEVOUC 1 Un TANBUOWOUC TNG payoAémdac Tng

kepaolag (Maan & Seehausen, 2011).
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9. 2YMIMNEPAZMATA

9.1. AVOKEQOAQIWON ATTOTEAEONATWYV

ZTnv  Tapouca  diatpIf)  MEAETABNKE 1N PIO-OIKOAOYIO KOl  GUUTTEPIPOPA
OIAQOPETIKWY TTANBUGHWY TNEG PAYOAETIDAC TNG KEPATIAC TTPOKEIMEVOU va DIAQWTICTOUV
TTUXEC TNG €EENIKTIKAC TNS BloAoyiag. EoTiddovtag apxIKG TNV TTAPOUCia TOU E£VTOHOU
oTn Xwpa Hag, egetdotnke n dlactropd Twy TANBUCHWY, Ta £€0n Twy QUTWVY TTOU
HTTOpOUV va atroTeAECOUV  EevIOTEC Kal n €éviaon TnNG TPOOROAAC. TapdAAnAag,
digpeuvnOnke n mrapoucsia Tng Wolbachia 6Toug €AANVIKOUC TTANBUCOUG TOU evTOpOU.
ZTn OUVEXEIR, MEAETABNKAY O YEVETIKOI Kal TTEPIBAAAOVTIKOI TTapayovTeg (Beppokpacia
kal DIApKEIa EKBEONC OTIC XAMNAEG BEpUOKPACiES) TToU KaBopifouv TO XPOvo TTEPATWONG
NG DIATTAUCNS Kal TNV £KQPACHN TTAPATETAMEVWY BIOAOYIKWY KUKAWY OTO GTAdIO NG
vUNONG. Etiong, TpocdlopioTnKe N £1Tidpac Tou TTANBUGHOU Kal TNG BEpUOoKpATiag oTn
METAdIATTQUTIKA QvATTTUEN Twv VUP@Wy TTou divouv eviAAIKa Katd TO TTPWTO £T0C TNG
diammauong A petd amd maparetapévn didmaucn. EmmAEov, TTpayuaToTToIfOnKav
OUYKPITIKEC ONMOYPAQIKEG MEAETEC HETALU: A) €vnAiKwy TTOU TIPOEpXovTal ammd
YEWYPAPIKA ATTOHOVWHEVOUG TTANBUGHOUC E OIKOAOYIKA DIAPOPETIKA XAPAKTNPICTIKA, Ol
otroiol hE JIaPOopPETIKG emireda yovidIakAS pong kal B) evnAikwy tTou €£AABav atro
VUMQEG JE DiatTaucn evog £TOUG Kal aTTO QUTEC WE TTapaTeTaévn JIGmauon dUO YEVETIKA
ATTOHOVWMEVWY  TTANBUCUWY.  ZXETIKA WE TN CUUTTEPIPOPA  OUCEUENE  evnAiKwy,
MEAETABNKE N TTAPOUCIa TTPOCUEUKTIKAC ATTOMOVWONG METAEU YEVETIKA 1} OIKOAOYIKA
OIAQOPETIKWY TTANBUCUWY TNG PAYOAETIDAC TNG KEPACIAC EKTIMWVTAC: A) TA TTOCOOTA
ouleugng opoiwv Kal B) 1o didoTNUa éwg TN ouleugn kabwg kal TN dIApPKEIa GUZEUENC
TTEVTE GUVOUAG WY TTANBUCHWy. ETTiong, TTpocdIopioTnKe 0 NUEPACIOG puBuOS culeugng
€€l TTANBUCHWY TN PayoAETIBAC TNG KEPAOIAS atmmd Tnv EAAGDa kai evog ammd 1n
Meppavia. Ta amroteAéouara TNG TTapoucag diatpIBAS cuvowilovtal oTa EAC:

1. Tewypagikn karavourn mAnBuouwy Tou eviduou kai udAuvon ue Wolbachia:
MANBUCHOI TNS PaYOAETIOAC TNG KEPACIAC EVTOTTIOTNKAY O OAEC TIC £E£TAlOMEVES
TEPIOXEG TNG NTEIPWTIKASC KAl vNOIWTIKAS EAAGDag O61Tou  KaAAIEpyoUvTal N
UTTAPXOUV QUTOQUEIC KEPATIESG, BUCTIVIEG, AYPIEC KEPATIES, QUTA HAXAAETTIOU KAl
GA\a €idn Prunus spp., OTTwW¢ o1 Aypie¢ kopounAiég. Qot1déco, T TTOCOCTA

TTPOGPROAAC TWV KAPTIWY OJIAQEPOUV HETALU TWV TTEPIOXWY KAl TWV QUTWV-
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gevioTwy, avegdpTnTa aTrd TO XPOVO WPIHAVONG TWVY KAPTTWY (TTPWIHES 1 OWIHES
TTOIKIAIEG). ETriong, emBeBaiwdnke n tmapoucia tng Wolbachia oe 6Aoug TOUg
EMNVIKOUC TTANBUCHOUC TOU €VTOMOU, WECW TNG TAUTOTTOINCNG TOU OTEAEXOUC
wCer1.

2. Aigrravon:  O1  diamauouceg  VUMPEG NG PayoAéTidag TN KEPAOIAG
Xapaktnpifovral amod: a) YEWypa@IKA TTAPAAAAKTIKOTATA OTO XPOVO TTEPATWONG
NG didmmaucng AOyw TOTIKAG TTPOCAPMOYAS TwV TTANBUGHWY OTA OIKOAOYIKA
XOAPAKTNPICTIKA Twv €KAOTOTE evdiaTnudTwy (didmmaucn evog étoug) kal B) TN
ouvardtnTa ETMUAKUVONG TOU BIOAOYIKOU KUKAOU, QVTATTOKPIVOUEVES GTIG £TACIEC
KAIMOTIKEG METABOAEC Twv TOmIKWY evdiamnudTwy (‘bet-hedging’ oTpaTtnyikég).
EidikdTepa, O VUHQEC €vOC TTANBUCHOU E€iTE €ICEPXOVTAl O TTAPATETAMEVN
didamrauon eite ‘emoTpéPouy’ Ot €TOXIKA adpdvela eEQITIAC TNG AVETTAPKOUC N
TTAPATETAMEVNG €KBEONG O XAUNAEC Beppokpaacieg, avtioToixa. H uttoBoAr o€
évav emmrAéov (TTPOAIPETIKO) KUKAO BlaxEipacng oto otddio TNG vUueNng TTapEXEl
TN duvaTtdTNTa OTA ATOPA £vOC TTANBUGHIOU va evnAIKIwBoUv KaTtd Tn dIdpKEIa Tou
ETTOUEVOU ‘ETTOXIKOU TTApaBUPOU’ TTOU CUUTTITITEI HE TN QAIVOAOYIA TWV TOTTIKWY
KAPTTWV-EEVIOTWY. H TTapatrdvi oTpatnyikn TTEPIypageTal TpwTtn ¢opd oTta
OAOKUKAIKG évTopa. ETTiong, o1 pETpia uwnAég Bepokpacieg kata Tn dIApKEIa TOU
Xelpwva (8-10°C) Bpédnkav va ival Euvoikég yia TNV TTEPATWOoN TNG SIATTAUCNG
TWV VUPQWY TTOU TTPOEPXOVTAl €iTE atmO BepuEC €ite amd WUXPEC TTEPIOXEC,

avTieTa PE TIG OXETIKA UYNAEG (> 12°C) Bepuokpagicg.

3. Meradiammaunikny avamruén: Na 1a Gropa e didmmaucn €vog  £TOUg, N
HETABIATTAUTIKA avATTTUEN TWwY VUpQwy (g idlag évraong diatraucn) BpEéBnke va
OlaQEpel PETAgU Twv: ) OYIHwy TTANBUCUWY HE XAunAQ emireda yoviOIaKAG
pong, B) TPwIhwy TANBUCUWY ME uywnAd emmimeda yoviDIOKAG Pong Kal y)
TTPWIHWY Kal SYipwy TTANBUCUWY JE TTOIKIAG eTTiTTeda yoviIBIakAS por¢. ETtiong, n
peiwon NS diIdpKeIag PETAdIaTTAUTIKAG TTEPIODOU TWV VULIQWY HE TNV augnon g
OXETIKNG Bepuokpaciag DIaPEPEl METAEU TWV TTPWIMWY Kal SWIHwy TTANBUC WV
TOU evTOMOU HE DIAQPOPETIKG eTTiTTEdA YOVIOIOKAG PONG. ETToOMEVWG, TTPOKUTTTEN OTI
0 TTANBUCHOC gival ONUAVTIKOS EKTIMNTAG TNG METADIATTAUTIKAG AvATITUENG TWV
VUHOQWY TNG PayoAETIOAC TNG KEPAGCIAS TTOU divouv EVAAIKA KATd TO TTPWTO £T0C
™ng Oiammrauong. Qotdéco, dev  mapatnPABNKav yewypaPikéS dIapopéc OTn

METAOIQTTQUTIKA QVATITUEN TWV VUPQWY MHE TTAPATETAPEVN OIATTAUCN  TTOU
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TTPOEPXOVTAY aTTO TTPWIKOUG Kal OWIoug TTANBUCHOUC HE TTOIKIAG  ETTITTEDQ
yoviDIakAG pong. Emmpdobera, raparnpABdnke 611 N YETAdIOTTAUTIKA avATITUEN
TWV VUMQWYV ETTITAXUVETAI PE TN MeEiwon NG évracong tng OdIdmmauong evog
TTANBUGUOU, av Kal N TTAPATETAPEVN €KOeon o€ XAMNAEC Beppokpacieg gival
mBavé va aufioel Tn SIGPKEIA TS YETABIATTAUTIKAS TTEPIODOU Twv aTOHWY £vOC
TTANBUGHOoU. H £€£000¢ Twv BnAukwy TTPoNyABNKE AUTAC TWV APCEVIKWY TTOU
eENABav PeTd TNV TepATwon ¢ didmmauong evog £Toug KaBwg kal PETG atrd
TTapateTapévn didmaucn. H yewypa®ik TTapAAAGKTIKOTNTA OTN METADIATTAUTIKA
avaTITUgnN TWV VUPQWY TNS PAyoAETIOAC TNE KEPATIAg Bewpceital 611 CUPPBAAAE
OTNV ATTOTEAECUATIKOTEPN TTPOCAPHOYH TwY TTANBUGHWY TOU £VTOUOU OTA TOTTIKA

evOIQITAMaTA.

4. Anuoypagia evnAikwv: Ta dNUOYPAPIKG XAPAKTNPIOTIKA (Kai TO MEYEBOG TOU
OWMATOC) TWV EVAMIKWY TNG PAyOAETIOAC TNG KEPATIAC TTOU E£EEPXOVTAI KATA TO
TTPWTO £TOC TNS DIGTTAUCNG TWYV VUHPWY DIAPEPOUV HETAEU TWV TTANBUCHWY TTOU
amaviwvTalr € evOITAPATA  HE  OIGPOPETIKA  OIKOAOYIKA  XAPAKTNPICTIKA,
avegapTnNTa TNS YEVETIKAG atmOoTacNS Twv TTANBUCUWY. ZUVETTWS, N YEVETIKNA
TTAPAAAGKTIKOTNTA TWV TTANBUGHIWY TNEG PayOAETIOAC TNG KEPATIAC, TTOU ATTOPPEEI
amd TN yewypagiki amoéoracn, Oev  ammoreAei  afidmoTo  Oeiktn TG
TTAPAAAGKTIKOTNTAS TWV ONMOYPAPIKWY XAPOKTNPIOTIKWY TWwV EVNAIKWY TTOU
eEEpxovTal KaTd 1O TTPWTO £T0¢ TNG dIdTTAUCNG, UTToypappifovTag Tn dpdon ¢
ATTOKAIVOUGAg £TTIAOYAC KATA TNV OIKOAOYIKN TTPOCAPHOYA Twy TTANBUCUWY CTA
eKAoTOTE eVOIQITAMATA. Ta EVAAIKA TTOU £EEPXOVTAI ATTO VUUQEC HE TTAPATETAMEVN
OIGTTaUon €XOUV PEYOAUTEPO HEYEBOC Og GXEON ME TA ATOMA TTOU EVNAIKIWVOVTAI
Katd 10 TTPWTO £10¢ didtrauong. MNapdTi n TTapateTapévn diIdtraucn dev eTNPeAadel
TN dIGpKEIR CWAG Twv EVNAIKWY, TIPOKAAEI CNUAVTIKA MEIWON TNG WOTTApAaywyng
Kal augnon tng OI1dpkeiag TS TEPIOdoU META TNV WOTOKia, Otixvovtag 611 n
€i0000¢ TWV VUPPWYV O£ TTAPATETAMEVN OIATTAUGH ETTIPEPEI AVATTAPAYWYIKO

KOOTOC OTA EVAAIKA TTOU TEAIKQ TTPOKUTTTOUV.

5. [lMpoouleukTikhy amoudvwon. AvAQOPIKA HE TN CUMPTTEPIPOPG CULZEUEnNG Twv
evnAiKwyY TNS PayoA(TIdBAC TNG KEPACIAC TTOU AVAQEPETAI OTNV TTAPOUCIa 1 [N
TPOGUCEUKTIKAG ATTOOVWoNg HETAEU Twy TTANBUCHWY TOU £vTOUOU, BpEOnKe OTi
Oev UTTAPXEL Q) YEWYPAPIKI TTAPAAAAKTIKOTNTA OTOV NUEPACIO puBuLG CUleuEng

TWV evNAIKwy Kal B) QUAETIKA amropdvwon HETASU Twy TTANBUCHWY, avegdpTnTa
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TNG YEVETIKAG TOUC atmOCTACNS KAl TWVY OIKOAOYIKWY TOUG XAPAKTNPICTIKWY (TT.X.
DIAQOPETIKA YaIvoAoyia evnAikwy oTov aypd Adyw TTPOCAPHOYAS OTN QAIvOAoyia
TWV TOTTIKWY KAPTTWV-EEVIOTWY). QOTOCO, QATTOKAICEISC aTTO TIC QAVAMEVOUEVEC
TUXQIEG GUCEUEEIC TTAPATNPABNKAY O£ OPICHEVEC OMOTUTTIKEG KOl ETEPOTUTTIKEG
ouleUgeig Twy dlacTaupwoewy ‘Dossenheim - KaAd Nepd kar ‘Adgvn - MePTOUAr
AdYWw Twv £mMOPACEWY TNS QUAETIKAS £MAOYNG. ETTiong, n didpkeia culeugng Twy
evnAikwy dIEpepe PETACU Twv TECOdpwy TUTTWY ouleuEng oTn dIacTAUPWOn
‘Adovn - Kahd Nepd'. Zuvettwg, TTapd TNV TOTTIKI TTPOCAPHOYH Twv TTANBUC WY
NG PAYOAETIOAC TNC KEPAOIAG OTA OIKOAOYIKG JIGPOPETIKA evBIAUTAMATA DEv £XEI
avatrTuxBei  avarTapaywyiky acupBatétnTa AOYyw QUAETIKAC atToudvwong.
Qo1600, Kataypaenkav CNUAvTIKES ETIOPAGEIS QUAETIKAG ETTIAOYAC METASU TWV
BnNAUKWY KAl apoeviKwy atépwy Twv TTANBuopwy. Aappdvovrag umméwn 6t n
avatrapaywyikn acuuBardmra amoppésl cuxva amd Tnv abpoioTik dpdon
TTOIKIAWY  UNXavICHWY HE duvatdTnTa TPOKANCNS MEPIKAS AVATTAPAYWYIKAC
arropovwong (Nosil, Harmon & Seehausen, 2009), n aduvapia evrotouou
QUAETIKAG aTTONOVWONC METALU Twy £EeTAlOMEVWY TTANBUGHWY TNG PAYOAETIDAC

NG KEPAOIAS dev cuvetTayeTal 611 01 DIadIKacieg e1doyEveoncg ev gival o€ EENIEN.

9.2. MPAKTIKEG EQUPMOYES TWV ATTOTEAEOUATWY

Ta ammoteAéopata Tou KepaAaiou 3 uttodeikvuouy 6T TTANBUGHOI TNS payoAETIDAC
TNG KEPACIAC ATTAVTWVTAI OTO GUVOAO TNE NTTEIPWTIKAS KaI TNS vNOIWTIKAS EAAGDag dtTou
UTTAPXOUV QUTA-EEVIOTEC TOU eviOpou. MapdTi uTTapxel TTAPAAAAKTIKOTATA OTA TTOGOOTA
TTPOGROAAC TWV KEPACIWY METAEU TwWv TIEPIOXWY avda £TOC, TA QATTOTEAEGUATA HOg
empepaiwvouy 611 N INUIA 6TV EAANVIKA TTAPAywWY KEPACIWY Eival dUvNTIKG TTOAU
MeyaAn. Emiong, n duvardtnrta Twv vupewy (akdPa KI autwy TTou TTPoépxovTal atrd
OXETIKA WUXPEC TTEPIOXEC) va TTEPATWVOUY TN JIGTTaUcn akOpa ki OTav ETTKPATOUV
OXETIKA UYnAég Beppokpaocieg (s 10°C) kard tn didpkeia TG TEPIOOOU DlaxEiuaong
utrodeIkvUEl 6T oI TTANBUCHOI Tou £vTOOU Ba CuveXicouv va ATTEIAOUY TNV TTAPAYWYN
Kepaciwy (Kal AAwv EEVIOTWY OIKOVOMIKNAS onuaciag, émwe 1a Bucoiva) mTapd v
avapevouevn augnon NG Beppokpaciac Adyw KAIMATIKAS aAAayns (Kepdiaio 4).

Emmouévwg, Bewpeital amapaitnto¢ 0 oxedIaopéS Kal N £Qapupoyny TTPOYPAMMATWY
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OAOKANPWHEVNG KATATTOAEUNONG TOU evIdUOU BACEl TNG PaIvoAoyiag, TNS BuVaMIKAS Kal
TNG CUUTTEPIPOPAC TwY TTANBUCHWY O€ KABE TTEPIOXN.

H ¢@aivoloyia 1wy evAAKwy TANBUCHWY TNG PAayoAéTidag TNng KePaocidg
enpedadeTal amd Toug TTApAyovTES TToU KaBopidouy Tnv TTEPATWOoN TNS dIATTAUCNS Kal TN
HETAdIATTAUTIKA £EEAIEN TWY VULQWYV O¢ KABE Trepioxn. Ta amoTteAéouata Twy Kepaiaiwy
4 & 5 emBeBaiwvouy TNV TTAPOUCIA YEWYPAPIKAG TTAPAAAGKTIKOTATAC OTIC TIMEG TWV
TTapauéTpwy dIATTauong, BACEl TNG OTTOIAC ETTITUYXAVETAI O CUYXPOVICUOC TNG ££600U
TWV EVNAIKWY HE TN QAIVOAOYIQ TWV TOTTIKWY KAPTTWY-EEVIOTWY (KEPACIa, BUCCIvVa).
MepiBarrovTikoi TTapayovteg, OTTWE n Bepuokpacia kal n didpkeia diaxeipaong, Ba
TIPETTEl VA CUVEKTIMOUVTAI KATG T Onuioupyia povTéAwy TTPORAEWNS TNG £€600U TWvV
eVNAIKwyY oTOV aypo yia TIG TTEPIOXEG MEAETNG. Opwg, n didtraucn NG payoAéndag mng
KePaoIAg civar pia 101aitepa  duvauiky OIadIKaoia TTOU  avaQEéPETAl OTNV  TOTTIKN
TTPOGAPHOY OTA KAIMATIKA KOl YEWYPAPIKA  XAPAKTNPICTIKA Twy  evOIAITNUATWY
(Oiamraucn evog €toug) kal oTn duvatdtnNTa éKPpacng oTpatnyikwy ‘bet-hedging’ Adyw
TTAQOTIKOTNTAG (KepaAaio 4). O1 ‘bet-hedging’ oTpatnyikéG OTOXEUOUV OTNV AVTIETWTTION
TWV ammPOPBAETITWY ETACIWY PETAROAWY TNG BEPUOKPACIAC ‘METAPEPOVTAC OTO ETTOMEVO
éto¢ (€1Tn) OAa ekgiva Ta ATopa €vO¢ TTANBUGHOU TTOU ‘amméTuXav’ va evNAIKIWBoUv
(Traparetapévn diamraucn) N ‘eTEAeCay’ va un dwoouv eviAIKa (‘ETTICTPOYNY CF ETTOXIKN
adpdvela) katd TN SIAPKEIR TOU TTPWTOU £TOUC. ETTOHEVWG, N TTAQC TIKA CUUTTEPIYOPA TWV
atépwy TNS PAYOAETIONG TNC KEPACIAS OXETICETAI HE TO PEYEDOG TOU EVAAIKOU TTANBUCOU
TTOU avapéveTal va TTPOCRAALl Ta KEPAGIA (KAl AOITTOUC EEVIOTEC) OE MIA GUYKEKPIMEVN
mePIoXA Kal £€10¢. TpakTIKG, TTPOCGROAEC atTd TN PayoAETIDA TNE KEPACIAS avauévovTal
OuvNTIKG KABe £10¢ o¢ pIa TTEPIoXR, akOua K 6Tav N KATATTOAEUNCN TOU £vIOUOU ATAaV
IDIAITEPA ATTOTEAECUATIKA KATA TO TTponyouuevo £to¢. QOTOCO0, TTAPAYOVTEG TToU Ogv
éxouv akOpa HeEAETNBel, O6TTwe n BvnoIwoTNTa TWY VUPQWY Katd Tt OIapKEIa TNG
diaxeipaong otov aypd Adyw T.X. QUOIKWY £XBpwv 1 €EAVTANCEWS EVEPYEIAKWY
amoOeuaTwy, evOEXETAI va gival KABOPIOTIKOI yIa TO MEYEBOC TOU TTANBUGHOU Twv
EVANKWY aTOPWV HE BIOAOYIKO KUKAO PEYOAUTEPO TOU £T0UG. Paivetal €Topévwg 6T N
mBavy Tapoucia Twv ‘bet-hedger atopwv mToOU dpouv w¢ AacPAMIOTIKA OIKALiIda
empBiwong Ba mpémea va AapBdverar umdywn Katd 1oV KABOPIGHO TOu HeEYEBOUG TNG
TTPOGROAAC TwV KAAAIEPYEIWY CE &va TTPOYPAMMA OAOKANPWHEVNG KATATTOAEUNONG,
TapOTI TO PEYEDOC TOU TTANBUCIOU TOUC gival DUGKOAO va TTPOCDIOPICTE HE AKPIBEIR e

Baon tn dIaBECIKN yvwWwon CrUEPQ.
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H exTipnon Twv TTapapéTpwy Twy TVAKWY WS SIaPOPETIKWY TTANBUC WY TNG
PAYOAETIOOC TNG KEPACIAC QTTOTEAE atrapaitnTn TIPOUTTO0eoNn yia TNV  avamTuén
TANBUGIGKWY  TTPOTUTTWY  £ECIBIKEUPEVWY  YIa KABe Treploxn. ZT1a Kepdhaia 6-7
TPOGOIoPICAME TIC ONMOYPAPIKEC TTAPAUETPOUG EVNAIKWY TTOU TTPOEPXOVTAY  ATTO
YEWYPAPIKA ATTOUOVWHEVOUS TTANBUCHOUC HE OIaPOPETIKA emmiTreda yoviOIakAS pPOorg
/KAl OIKOAOYIKG XAPAKTNPIOTIKG evOIuTNUATWY 1 DIEQEPQV W TTPOG TOV TUTTO JIATTAUGCNG
TWV VUHQWY. Kataypa@nke onUAvTIKR YEWYPAQIKH TTAPAAAAKTIKOTATA OTIC TTAPAUETPOUC
emBiwong kar avarrapaywyns, akdpa ki étav oI TTANBucuoi GuvdéovTav hE uwnAd
emireda yovidiokAig pong. Ouwg, Ta BnAukd ‘bet-hedgers’ droua evog TTANBuUCOU
xapaktnpeifotav amd xapnAd avarmrapaywyikd duvauikd. Emopévwg, kard m dnuioupyia
mvakwy Cwn¢ Ba TTpETTEl va ouvuTTOAoYileTal N ouvuTTapgn artdpwy TTou dIaPEPOUV wWe
TPOC TIC TIMEC TWV ONMHOYPAPIKWY TTAPAUETPWY Twv EVvNAiKwy, Kai £I0IKOTEPA TNG
avatrapaywyng, n omoia OxETifeTal AUECA ME TNV augnon kal T OUVAMIKA Tou
TTANBuopoU o¢ pia Trepioxn (Vargas & Carey, 1989).

Ta amoteAéouaTa TNG TTAPOUCAg JIATPIRAC, €KTOC atrd TN CUMPBOAR TOUG GTNV
OAOKANPWHMEVN QVTIMETWTTION TOU £VTOUOU, avadeikvuouy TTApPAAANAG Tn payoAETIOO TNG
KEPACIAC wC OpyaviouS-HovTEAD yIa TN MEAETN NG €EEAIKTIKAC BloAoyiag Twv
HMOVOKUKAIKWY EVTOMWY. ZUYKEKPIMEVA, O TTANBUCHOI TNG PayoAéTIdAC TNEG KEPAOIAG
xapaktnpeifovral atré yia 1016popYn CuvUTIapEn OIKOTUTTWY (ecotypes), ONA. yEwypagIKa
OIaKkpITWY OMAdwY aTdPwy TTOU £XOUV TTPOCAPMOCTEI OTIC TOTTIKEG GUVBNAKES Twv
evdIaITNUAaTwy, Kal  TTEPIBAAAOVTIKWY  TUTTWY  (envirotypes), OnA. artéuwv TTOU
OIaQOPOTTOIoUVTAl  QAIVOTUTTIKA  (QPaIVOTUTTIK) TTAAOTIKOTATA) Adyw TTEPIBAAAOVTIKWYV
emdpdacewv (Lowry, 2012). H TTapousia OIKOTUTTWY KAl TTEPIBAAAOVTIKWY TUTTWY OTOUC
TTANBUGHOUC TNG PAYOAETIOAS TNG KEPAOIAG ETITPETTEI TOV TTPOCOIOPICHO Tou pdAou TNG
TOTIKAS TTPOCAPMOYAS KAl TNG QAIVOTUTTIKAC TTAACTIKOTATAC OTNV E£mBiwon kal Tnv
€EENIEN  TWV MOVOKUKAIKWY €10WvV eviOopwy. ETTiong, mapd Tn OnPAvTIKA YEWYPAPIKN
TTAPAAAAGKTIKOTNTA OTIC PBIOAOYIKEG TTAPAMETPOUC TNG PAYOAETIOOC TNG KEPACIAG, Ogv
TAPATNPABNKE TTPOGUCEUKTIKA ATTOHOVWON METAEU Twy TANBUCUWY TOU €EVTOHOU
(Kepdhaio 8), kaBioTwvtag €QIKTH TN MEAETN Twv  €EEAIKTIKWY  DIadIKAGIWY  TNG

€I00Y£EVEONC KATA TA ApXIKA TNG OoTAdIA.
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9.3. MpooTTIKES TTEPAITEPW £PEUVAG

Av kal n mpdodog Tou £xel emTEUXOel Ta TEAsuTaia XPOvIa OTn MEAETN NG
YEVETIKAG DOMNG KAl Twv BIOAOYIKWY XAPAKTNPICTIKWY TNES PAyoAETIOAC TNG KEPACIAS gival
IDIAITEPA GNMAVTIKE, Ol TTANBUCHOI TOU EVTOHOU TTAPAUEVOUY AlYOTEPO KAAQ PEAETNHEVOL,
OUYKPITIKA ME auTou¢ GAAwv €1dwv NG oikovévelag Tephritidae pe olkovouikr onuagcia
yIa TN Xwpa pag, 6mwe n puya e Mecoyeiou kal 0 dakog tng eMidg. Eomidlovtag otnv
QVTILETWTTION TOU EVTOHOU, XPEIAZOVTal TTEPAITEPW MEAETEG OXETIKA HE TOV TTPOCOIOPICHS
NG £vTacng TN TTPOCROAAG avd tepioxn /Kal QUTO-EEVIOTH KAl TWV TTAPAyOvVTWY TToU
TNV emmnpedalouy, €I0IKOTEPA yIa TIC TTEPIOXEC OTTOU N KAAMEPYEIA TNG KEPAGCIAS E£XEl
OIKOVOUIKN} onpacia. MNa 1apadeiypa, ouvioTatal CUCTNUATIKA TTapakoAouenon tng
TTopeiag TITACNC Twy evnAikwy pe Trayidec Rebell® padi pe delypotoAnyieg KApPTIWY Kal
TAPAAANAN  kaTtaypa®ry Twv  KAIJaTikwy  Oedopévwy  (Beppokpacia,  uypaocia,
BPOXOTITWOEIC) Of KABE TTEPIOXN), TTPOKEIMEVOU va TTPOCOIoPICTE N diakUuavon Twy
TTOCOOTWY TTPOCROANS avd £T0C Kal TTEPIOXN KAl va DIEUKPIVIOTEI 0 POAOC TWV EKACTOTE
TTEPIBAAAOVTIKWY HETABOAWY OTO HEYEDOG TOU TTANBUGHOU TOU EVTOLOU.

EmmpocBeta, xpeidletar mepairépw  dlgpelvnon TNG oxEoNg TNG  TOTTIKAG
TPOGAPHOYAC KAl TNG  QAIVOTUTTIKAG TTAACTIKOTATAC KATA TNV TEPATWON NG
UTTOXPEWTIKAG dIaTTauong Kal TNV £kPpacn BIOAOYIKWY KUKAWY HEYAAUTEPOU TOU £TOUC
yIO va aTravinBouy EPWTAMATA OXETIKA WE TN QAIVOAOYIQ Twv evnNAiKwy oTov aypd aAAd
KAl TNV TIPOCAPMOYN VEVIKOTEPA Twv TIANBUGHWY 0O  OIAPOPETIKA  OIKOAOYIKA
mepIBAAAovTa uttd TV TTidpacn TNG KAIMATIKAG AAAAYNS. XApaKTNPIOTIKA ATTAITOUVTAL:
a) N MEAETN TG TepdTwong NS diIatTauong NG PAYOAETIOAC TNG KEPAOIAG YEVETIKA
ATTOHOVWHMEVWY | N TTANBUC WY TOU evTOuoU atrd £va upuTEPO PACHA EVOIQITNHATWY
HETA atrd £kBeon O¢ £va €UPOC UYPNAWY BEPHOKPACIWY YIA TTOIKIAG XPOVIKG DIACTAHATA,
B) n MeAETN TNng emidpacng emTTPOCOETWY TTEPIBAANOVTIKWY TTapayéviwy, OTIWE n
uypacia Kar n QwToTTEPIodOg, oTNV TTEPATWON TNG OIATTAUCNG TWV VUHQWY TTOU
TTPoEpXOVTal atrd TTANBUCHOUC HE DIGPOPETIKA YEVETIKA /KAl OIKOAOYIKGA XAPAKTNPIOTIKA
KAl y) O TTPOCOIOPICHOC TWV ATTAITACEWY CE XAMNAEC KOl UPNAEC BEPUIOKPATIES YIa TNV
evnAIKiwon Twy artdépwy TTOU TTPOEPXOVTAI ATTO VUHUQPEC HE BIOAOYIKO KUKAO LEYAAUTEPOU
ToU £T0UCG (TTapareTapévn OIGTTaucn n ‘emoTpoPry o emmoxikl adpdveia). H épeuva
TIPETTEI ETTIONG VA EOTIACTE OTIC AAAAYEC OTO HMETAPROAICHS KAl OTOV TPOTTO PUBUICNG Twv
EVEPYEIAKWY ATTOBEUATWY TWV VUHQWY TTOU £ICEPXOVTAl OE TTapareTapévn didmauon n

‘EMOTPEPOUV’ OE ETTOXIKN adPAVEIQ, TTPOKEIMEVOU VA EKTIMNBOUV Og YUCIOAOYIKS TTITTEDO
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Ol EMTTTWGEIC TNG ETTIMAKUVONG TOU BIOAOYIKOU KUKAOU GTO OTAdIO TNG VUMPNS Kal va
agloAoynBei n evepyElakr KATtAoTaon Twv EVNAIKWY TTOU TEAIKG TTPOKUTTTOUY.

ZXETIKA HE TN YEWYPAPIKN TTAPAAAAKTIKOTNTA OTA ONOYPAPIKE XAPAKTNPICTIKA
TWV EVNAIKWY TNC PAyOAETIOAC TNG KEPAOCIAC, XPEIAZOVTAl TTEPICCOTEPEG CUYKPITIKES
ONUOYPAPIKEC HEAETEC XPNOIMOTTOILVTAS TTANBUGHOUC TTOU DIaQEPOUV 1] N YEVETIKA R/KAI
OIKOAOYIKG. Z& emimedo TANBUCHOU, cuvioTdralr va OlEpeuvnNBouy  TTEPAITEPW Ol
EMTITWOEIC TNG ETTIMAKUVONG TOU PIOAOYIKOU KUKAOU OTO ONUOYPAPIKA XAPAKTNPIOTIKA
TWV eVNAIKWY TTEPIGOOTEPWY TTANBUCHWY TTOU €EEPXOVTAl HETA ammd  JIaQOPETIKA
OIACTAMATA TTAPATETAMEVNS £KBECNC GE XAMNAEC BEPHOKPATIES 1] METG ATTO DIAPOPETIKAC
OIAPKEIAg £€KBECN 0 KUKAOUS UWNAWV/XANNAWY BEPUOKPATIWY.

ALIOTTOIWVTAG TIG TEAEUTAIEC €EENICEIC OTNV TAUTOTTOINON TWY OTEAEXWY TNG
Wolbachia oT1OoUG¢ TTANBUCHOUC TNG PAayoAETIOOC TNG KEPACIAS, KABIGTATAl EQIKT N
TAUTOTTOINGN TTEPICCOTEPWY OTEAEXWY TOU BAKTNPIOU OTOUC EAANVIKOUS TTANBUCoUC. H
‘xapToypaenon’ Twyv oTteAexwv NG Wolbachia ce 600 1O BduvatOv TIEPICOOTEPOUC
TTANBUGHOUC TOU £vTOMOU amTOTEAE amrapaitntn TPolTéleon yia tnv agioAdynon Tng
duvardtnTag NG EQAPMOYAS TNS TEXVIKAS Tou acuuparou evtduou (Bourtzis, 2008) ue 1
XPron ynyevwy n hn TANBUCwY Tou evTOuoU TN Xwpa Hag. MapdAAnAa, Ba TTpéTrer va
mpocdiopioTel 0 pdAog TN Wolbachia otnv TTpdkAncn TTPOCUEUKTIKAS ATTOUOVWONG
METAEU TWV EMBUUNTWY TTANBUCHWY WOTE va aTTOPEUXBOUV aoTOXiEC GULEUENS KaTd TNV
egatroAucn Twv eviduwy oTov aypd.

Mapdti dev BpéBNnKe TTPOCULZEUKTIKI] QTTOMOVWON METALU Twv €EETAOUEVWV
TANBUGUWY, cuvioTdral, 610 BaBud TTou autd cival £QIKTO, N JIEVEPYEID TTEIPANATWY
CUMTTEPIPOPAC GUCEUENG Of CUVONKEC Aypou WC TTPOEKTACH TWV TTEIPAMATWY TTOU
TTPAYHATOTTOINBNKAY OTIC €AEYXOMEVEG COUVOAKEC epyaoTtnpiou. Emiong, xpeidlovrai
TEPAITEPW  MEAETEG yIa TNV aviXveuon mBavwy HNXAVICHWY  avaTtapaywylkig
ATTOHOVWONG METACUZEUKTIKOU TUTTOU TTOU ATTAVTWYTAI TTPIV KAl META T Onuioupyia Tou
JUywTOU XPNOCIMOTTOIWVTAG TTEPICGOTEPOUC YEWYPAPIKA ATTOHOVWHEVOUC TTANBUCHOUC
NG PayoAémdac TnG kePaoidg. Aedopévou OTI 0 TUTTOGC didtmmauong (evog £Toug N
TTAPATETAPEVN) TWV ATOMWY &vOC TTANBUCHOU JTTOPEl va €TNPEQdEl TN GUMTTEPIPOPA
ouleuing, xpaadeTal TTEPAITEPW EPEUVA OXETIKA ME TNV avaTTapaywylikl cupparétnra
Twv evnAikwy evd¢ TTANBucuoUu TTou e€épxovtal ammd VOPQES e DIAQOpETIKG TUTTO
diGrauong.

TéAog, yia va katavonBei o BABOC n €EEMIEN Twy BIOAOYIKWY XAPAKTNPICTIKWY

NG PAYOAETIONC TNG KEPAGIAG, £ival amTapaiTNTO va agiotroinBouv 1a vEa £MITEUYHATA
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OTIG TEXVIKEC aAAnAouxiong Tou DNA o€ cuvduacoud e Ta eEeAlydéva OTATIOTIKA TTAKETA.
Ze autd TOo TTAQICIO, GUVICTATAL: Q) N TAUTOTTOINCN Twv yovIdiwy TTOU eK@palovTal KaTd
TNV TOTTIKA TTPOCApHOoY Twv TTANBUCHWY aAAG Kal KaTd TNV avTatrokpion oTa dIdgopa
TEPIBAANOVTIKG epeBicuata kal B) o0 TTPOCDIOPICUOS TWV HOPIAKWY HNXAVICHWY TTOU

OIéTTouV TNV £KPpacn Twv dIGPOPETIKWY TUTTWY ETTOXIKAS adpaveia.
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Aldypappa 2. Mopeia cuANAPEwyY evnAiKwy TNG PayoAETIDAC TNG KEPATCIAG OF KITPIVES
KOANTIKES TTaYide¢ Rebell® tTou avaptnOnkav Ge TPEIS KEPAOIEG OTNV TIEPIOXNA TNG
Adovng katd 1a £tn 2007 kar 2008. Me aoTeEpAKI CNUEIWVETAI N NUEPOUNVIa GUAAOYAC

TWV KEPAGIWY YIA TTPOCBIOPICHS TOU TTOGOCTOU TTPOGROARAG.
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Aldypappa 3. Emidpacn dIa@OPETIKWY CUVOUACHWY BEPUWV/WUXPWY TTEPIODWY OTO
TTOC00TO TWV VUHQWY TTou divouv evAAIKa, TTEBaivouy i TTapapévouy {wyTaveg META aTTo
éva (A) kai duo KUKAoug (B) Beppwv/yuyxpuwv TTEpIOdWY Kal TTpoEpxovTal amd EAANvIKoug
TTANBUCPOUC TS PAYOAETIDAG TNG KEPATIAC atrd TNV Treploxr Tou Kapapiou (Mayvnoia,
Oeooahia) kal TNG Kepvitoag (Axaia, MeAotrovvnoog). H diapkeia TN Tpwrng £kBeong
0€ XAuNAEG BepUOKPAGIES €ival HIKPOTEPN ATTO AUTY) TTOU QTTQITEITAI yIa va ETTITEUXBEN TO
MEYIOTO TNG €EO0OU TWV €vNAIKWY, OTTOTE Ol VUUPEC TTOU TTapapévouv JWVTAVES
gloépxovtal o€ TTapatetapévn diammauon. H kABe peTaxeipion TTapICTAVETAI YPAPIKA WE
MaUpEC YPAUMES Kal YKPI KUKAOUC. H kABe ypapun kalr KUKAOC QvTIOTOIXEl O éva urva
£kBeong oe uynAéc (25°C) kai xapnAéc Beppokpaoicg (3°C), avriotoixa. N givar o
APIBUOC TWV VUMPWY TTOU XPNOIMOTTOINENKE 08 KABE JETaXEIPION.
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Aiagypappa 411, Emidpacn dIa@opETIKWY OUVOUAOHWY BEPUWV/PUXpWY TTEPIOdWY OTO
TTO000TO TWV VUPQWYV TTou divouv evhAIKa, TTeBaivouy i TTapapévouy {wvTaveg HETA aTTo
évav (A) kal OUO KUkAoug (B) Beppwv/yuxpwy TrEPIGdWVY Kal TTpoEpyovTal aTro
EAANVIKOUG TTANBUGHOUG TNG PayOAETIOOS TNG KEPAOIAG aTrd TNV Trepioxn TG Makedoviag
(@eocoalovikn) kal TNG @sooaliag (Ayia Adpioag kai Kapditoa). H didpkeia TNG TTPWTNG
£kBeonc oe XapnAég Bepuokpacieg eival heyaAdTepn atmd auTH) TTOU QTTAITEITAI YIA VO
EMTEUXOEI TO MPEYIOTO TNG £§6DOU TWV EVNAIKWY, OTTOTE OI VUMQES ‘ETTIOTPEPOUV’ OF
€TTOXIKN adpaveia. H kABe PETaXEIPION TTAPIOTAVETAI YPAPIKA HME HAUPES YPAMMES KAl YKPI
KUKAOUC. H kGBe ypappr kal KUKAOG avTioToixel o€ éva priva £kBeong o upnhég (25°C)
Kal xapnAég Bepuokpaocieg (3 - 5°C), avriotoixa. N €ival 0 apiBuog Twv VUUQWY TTOU

XPNOIMOTTOINBNKE O KABE PETAXEIPION.
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Aidypappa SM. Mpagik TTapdoTtacn NG avaAoyiag: a) Twy VUPQWY TTou £dwoav
EVNAIKO WC TTPOC TIGC VUMPES TTOU TTaPEMEIVAY CWVTAVES, B) TWV VEKPWY VUHPWY W TTPOG
TIC VUUQEC TTOU TTAPEMEIVAV {WVTAVES KAl Y) TWV VEKPWY VULPWY WS TTPOC TIC VUNEPES
TTou £dwaav evAAIKA LETA atTd £KkBeon o€ TTEVTE XAMNAEC BEpUokpaacieg aveEdpTnTa aTrd
10 diIdoTnua ékBeong (0, 5, 8, 10 kai 12°C) (A) ka1 yIa evvEa SIQQOPETIKES TTEPIODOUC TTOU
Kupaivovtav armé éva Ewg evvéa PNAVEG avegaptnta amo Tn Bepuokpacia (B). O vopgeg
TTpoEpXovTav atmmd TTANBUCHOUC TNG PAayoAETIOOC TNG KEPAOIAC ATTd TTEPIOXEC TOU

Dossenheim, Tn¢ Adapvng Koldavng kai Twyv KaAwv Nepwv Mayvnaoiac.
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Mivakag 1. MetapAnTéc NS TTOAAQTTANG AOYICTIKAC TTaAIVOPSUNoNG yia Ty emidpacn
NG BepuoKkpaciag, Tou TTANBUCOU Kal TS TTEPIGDOU WYUENG OTO TTOCOOTO TWY VUHPWY
NG PAYOAETIOOS TNG KEPAOIAG TTou evnAiKiwBnkayv, TéBavav i Tapéucivav {wvtavég. O

TTANBUGUOC Tou Dossenheim atroteAsi Tov TTANBUG G avagpopde.

Tumké
Mapdyovrag MnyAR TapaAAaKTIKOTNTAG B opdApa  Exp(B) P.
EvAAika/Cwvtavég  Oepuokpacia -0.153 0.021 0.858 P <0.001
Adovn -0.854 0.230 0.426 P <0.001
KaAd Nepd 0.229 0.221 1.257 P =0.300
Mepiodog Wugng 0.462 0.034 1.587 P <0.001
Adovn * Tepiodog wugng 0.074 0.037 1.077 P =0.048
KaAd Nepd * mrepiodog wugng -0.065 0.036 0.937 P=0.075
Qepuokpacia *repiodog Yugng 0.012 0.004 1.012 P =0.001
Adovn * Beppokpacia 0.054 0.016 1.055 P =0.001
KaAd Nepd * Bepuokpaacia 0.082 0.016 1.085 P <0.001
Nekpég/lwvTtavég  Ogpuokpacia 0.001 0.020 1.001 P =0.952
Adovn -0.779 0.236 0.459 P <0.001
KaAd Nepd 0.073 0.220 1.076 P =0.740
Mepiodog Wugng 0.314 0.036 1.369 P <0.001
Adovn * Tepiodog wugng 0.093 0.039 1.098 P =0.016
KaAd Nepd * mrepiodg wugng 0.126 0.037 1.135 P =0.001
Qepuokpacia *repiodog Yugng -0.019 0.004 0.981 P <0.001
Adovn * Beppokpacia -0.009 0.017 0.991 P =0.608
KaAd Nepd * Bepuokpaacia -0.034 0.017 0.966 P =0.040
Nekpég/evAika @¢epuokpacia 0.083 0.020 1.087 P <0.001
Adovn -0.479 0.213 0.620 P=0.025
KaAd Nepd -1.152 0.189 0.316 P <0.001
Mepiodog Wugng -0.197 0.034 0.821 P <0.001
Adovn * Tepiodog wugng 0.060 0.039 1.062 P=0.124

KaAd Nepd * mrepiodog wugng 0.255 0.035 1.291 P <0.001
Qepuokpacia *repiodog Yugng -0.029 0.004 0.971 P <0.001
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Aldypappa 6. Emidpaon oxemkd uwnAwy Beppokpaciwy (8 °C, 10 °C kar 12°C) oTo
TTOCOCTO TWV VUHQWY TNS PAYOAETIOAC TNC KEPAOIAC TTou divouv evriAika, TreBaivouv A
TTapapévouv Jwvtavég (o€ Traparetrapévn dIATrauon) Kal TTpoépxovral armmé TTAnBucuod
TOU £viOuou atré tnv mepioxn) TS Ayidg Adpicag (@scoalia, EANGDa). Ma tn cuAioyn
TWV VUPQWY Kal TNV TTEPArwon Tng diatraucng akoAouBriBnkay ol dladikagsieg Trou
eplypagovtal oto Kepalaio 2 kal otnv evetnta “YAIka kai MéBodor Tou KegaAaiou 4.
Qaiveral 6T 01 VOU@QES atrd Tov TTANBUGHO TNE AYIAC, TTOU TTROEPXETAI ATTG NI TTEPIOXN
ME TTAPOMOIa YEVETIKA KOl VEWYPAPIKA XAPAKTNPIOTIKA ME TNV TTEPIOXN Twv KaAwv
Nepwy, PTTOPOUV va TTEPATWOOUY UE ETTITUXIA TN OIATTAUCT] TOUG Of OXETIKA UWNAEC

Beppokpaoieg.
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Mivakag 2MN. Meradiarrautik avamTuén (nuépeg £ SE) apoevikwy kal BnAukwy atduwy
TNG PAYOAETIOOG TNG KEPACIAC TTOU TIPOEPXOVTAY aTTO TTEVTE EAANVIKOUG Kal €va

vepHaviké TTANBUcus Kal e€AABav atrd vougeg 1M, 2" kai 3" mrepiddou.

Apoevika ©OnAuka

Evraon MANBUGGC MeTa-SiamrauTikn Meta-SiatrauTikn
diarrauong avarmTuén (NUEPES) avaTTuén (NUEPES)
N M.0. £ SE N M.0. £ SE

o e s BT m Hew
mepiovos Dossenheim 21 2?2'2’14;')2 44 2%8’141')0
. Advn 179 2(21%,1’32)')2 198 2(11'211’4(1)')3
TEPIOBOC ) senheim 205 2(01'11’32')4 236 2(01'11’32)')2
. Adovn 33 18‘2,1’2853 57 1251'(1’,1’1853
mepiodog Dossenheim 38 1(61'?’12?')4 25 1(61'8’12?')5
Ococahovikn 107 1%2,1’2%2 113 1%2,1’2(1")1

” Kapdpi 55 2(11'211’22')2 71 2(01' ;,J-’zg';
TTEPiodog Ayid 59 1 231.2’122.)2 28 1 (71 ; ’¢2c1).)2
Kapditoa 64 13;85, Jz_ro(;'?) 65 12(: Jz_ro(;A

©@eocalovikn 60 1(51' :: ’128')4 75 1‘274 ;0%'3

. Kapdpi 49 17(; 23(;'4 46 1?1'(1’,1’2853
mepiodog Ayid 87 1?1':,1’2%3 142 16(91’ X 4(;'2
Kapditoa 94 15('79, ;5(;'5 89 11'76, ;6(;'5

* 2e mmapévBeon divovtal ol NUEPES yia TNV ££0D0 TOU TTPWTOU Kal TEAEUTAIOU £vNAIKOU

TOU OeiyuaTog.
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Mivakag 3MN. Meradiarrautiki avamTuén (nuépeg £ SE) apoevikwy kal BnAukwy atduwy
NG PAYOAETIDAC TNG KEPACIAC TIOU TIPOEPXOVTAV ATTO  TTPWIMOUC KAl SYIhoug
TTANBUGHOUC PE DIaPOPETIKA £TTTTEDdQ yOVIBIAKAS pong. Ta eviAika eEAABav atrd vUQEC

2" mrep1odou peTd amé £kBeon o€ TpeIg UYWNAEG Bepuokpaoieg (15 °C, 20 °C, 25 °C).

Apoevika OnAuka

MeTa-01aTTauTIKn MeTa-01aTTauTIKA

Ocpuokpaoia TIANBUOKOS oy smrrugn (nuépec) QVaTTTUEN (NUEPEQ)
N M.0. £ SE N p.0. £ SE
, 467 0.3 46.0 £0.2
@ecocoalovikn 47 (43, 52)* 59 (42, 51)
, 474+03 46.0 £ 0.2
Aagvn 80 (43, 55) 81 (41, 51)
o , 46.5 £ 0.2 458+0.3
15°C PéxN 77 (43, 52) 67 41, 53)
KoAmeokn 60 4?41 15854 70 4(842 16%4
Dossenheim 81 4?42 15%3 81 4(8;1; 152')3
©@eocalovikn 45 2?22 13%3 54 2(722 13(2)')2
, 29.3+0.3 282 +0.2
Aagvn 83 (25, 37) 67 (25, 35)
o , 28.0+0.3 273+0.3
20°C PéxN 70 (35, 37 96 3, 41)
KoAmeokn 50 2?2'2 J-’4g54 58 2?2'2 J-’3%4
Dossenheim 48 2?22 14(2)')3 80 2?22 14?')3
©@eocalovikn 43 2(223 12%2 53 2(228 122')1
, 236+0.3 236+0.3
Aagvn 79 (20, 31) 63 (20, 30)
o , 227 £0.2 21.8+0.2
25°C Péxn 77 (20, 33) 82 (19, 30)
, 243+ 0.4 242 +0.4
KaAAITTEUKN 37 (20, 29) 51 (19, 30)
. 24.4+0.3 23.4£0.2
Dossenheim 66 (20, 32) 81 (21, 33)

* 2e mmapévBeon divovtal ol NUEPES yia TNV £€000 TOU TTPWTOU Kal TEAEUTAIOU £vnAikou

TOU OeiyuaTog.
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Aldypappa 71, ABpoioTiky £€£000¢ apoevikwy atdpwy (%) TToU TTPOEPXOVTAV ATTO
TTPWIMOUS Kal SWIpoug TTANBUCUIOUG TNS PayOAETIOOC TNG KEPAOIAS MHE OIaPOPETIKA

emireda yovidIakAG pong kail eEANBay atrd vougeg Pe didmmauon evog £Touc. NUpgeg 2™

TEPIOOOU EKTEONKAV O

TOUG avdaTTTuén.
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MeTadiaTTauTIKr) avaTrTugn (NUEPES)
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65

Toug 15°C, 20°C 1} 25°C yia va oAOKANPWOOUV TN HETAdIATTAUTIKN
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Aldypappa 8. ABpoioTikr) £€000¢ BnAukwy atduwy (%) Tou TIpoépxovTav atd
TTPWIMOUS Kal SWIpoug TTANBUCUIOUG TNS PayOAETIOOC TNG KEPAOIAS MHE OIaPOPETIKA
emireda yoviIdIakAG pong kal eEANBay atrd vougpeg Pe didmauon evéog ETouc. NUpgeg 2™
TePIGdoU ekTéEBNKaV oToug 15°C, 20°C 1} 25°C yia va 0AOKANPWOOUV TN METAdIATTAUTIKA

TOUG avdaTTTuén.
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Mivakag 4. Meradiarrautiki avamtuén (nuépeg £ SE) apoevikwy kal BnAukwy atduwy
NG PAYOAETIOOC TNG KEPAOCIAC TTOU TIPOEPXOVTAY ATTO  YEVETIKA QTTOHOVWMHEVOUG
TTANBUGHOUC e JIAPOPETIKA  QaivoAoyia evnAikwy kar €ENABav atrd vOpeeg e

TTapateTapévn dIdTTauon.

Apoevika ©OnAuka
MANBUGHGC MeTadIaTrauTIK QvaTTuén MeTadIaTrauTIK avaTTuén
(NHEPEQ) (NHEPEQ)
N M.0. £ SE N M.0. £ SE
224+02 21.8+£0.2
@eocoalovikn 67 59
(19, 27) (19, 25)
] 228+0.2 222+03
MepTOUAI 59 58
(21, 31) (19, 33)
] 22.2+0.1 21702
Kauapi 51 74
(21, 24) (19, 27)
225+ 0.1 21.8+£0.1
Kepvitoa 83 128
(20, 27) (18, 25)
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Mivakag 5M. MetaBAnTtég Tou povréAou avaloywv Kivouvwy (poviédo Cox) yia Tnv
emidpacn Tou TTANBUGHOU Kal TOU QUAOU OTN HETADIATTAUTIKA avATTTUEN TWY VUHPWY TNG
PAYOAETIOAC TNG KEPAGIAE TTOU  TTPoépxovTav amd  TTPWILOUG TTANBUCHOUC TNG
@cooalovikng, Tou Kauapiou kai TG Kepvitoag kar Tov OWiyo TANBuoud Tou
Meptouhiou. O TTANBuopdg NG KepvitToag Bewpeital YEVETIKA ATTOPOVWHEVOS ATTd TOUG
utTOAOITTOUC TTANBUGHOUC. Aciypa 260 — 390 vup@wy atmd KABe TTANBUCHO TTapéusIve
oToug 25 + 1°C yia epitrou 3 prveg kai Emeima TotroBetABNKe otoug 3 = 1°C yia 6 urveg.
NOugeg 1" mrepiddou peta@épbnkav otoug 25 £ 1 °C yia va €€€ABouv Ta evAAika. To
mocooTd evnAikiwong nATav 43%, 21%, 28% kai 14% yia Ttoug¢ TANBUCUOUG NG
@cooalovikng, Tou [leptoudiou, Tou Kapapiou kai TG Kepvitoag, avtiotoixa. O
TTANBUGHOS atrd TN Kepvitoa atroTeAei Tov TANBUCUSG ava@opds. To QUAO dev aTTOTEAEI
ONUAVTIKG EKTIUNTA TNG METABIATTAUTIKAS AVATITUENG TWV VUMWY (x° = 0.721, df =1, P =
0.396), oe avTiBeon pe Tov TTANBUo WO (x° = 42.441, df = 3, P < 0.001).

Mnyn TTapaAAakTIKOTATAC B Tummk6 o@daApa  Exp (B) P
MANBuo S <0.001
©eoocalovikn 1.039 0.161 2.826 <0.001
MepTOUAI 0.676 0.195 1.967 0.001
Kaudpl 0.762 0.172 2.142 <0.001
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Aidypappa 9. Aidpkeia peTadiamauTikNG avamTuEng (nuépeg = SE) apoevikwy Kai
BnAUKWY atéPwy TNS PAYOAETIOAC TNG KEPAOTIAC TTOU TTPOEPXOVTAV ATTO TOV TTANBUC O
Twv Kahwv Nepwyv Mayvnoiac. O1 vopgpeg extéBnkav otoug 5 + 1°C yia didotnua 1-9
pNvwyv Kal £Terra peta@éplnkav otouc 25 + 1°C uéxpr va oAOKANPwOEi n £€000¢ Twy
evnAikwy (Kepahaio 4). Me acTepAK GNUEIWVOVTAl Ol METAXEIRICEIC OTTOU EVNAIKILWBNKAvV
Aiydtepo amd 10 droua. Maparnpeital 61, petd amd 9 pAveg €kBeong OTIC XAMNAEC

Beppokpaoieg, n OIGPKEIA TNS HETADIATTAUTIKAG TTEPIODOU TTAPOUCIAEl TAON AUENONG.
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BIOTPA®IKO ZTHMEIQMA

OVOUATETTWVUHO . Mwpaitn KAsommdTpa
AiglBuvan . Mpotrovridog 11, N. lwvia Béhou, T.K. 38445, Mayvnoia
TnAé@wvo : (0030)6946168737, (00357)96789988

HAekTpovikod Tayxudpopeio :  cmoraiti@gmail.com
Huepopnvia yévvnong . 14 lavouapiou 1981

EMAITEAMATIKH NEIPA

15/6/2012- éwc¢ orjuepa: EEwrepik6¢ EpeuvnTikdg ouvepydrng (EviopoAdyog) Tou Mavemornuiou
Frederick ato mAaicio 1n¢g uhoTroinong Tou épyou «/mproving the conservation
status of the prionty habitat type 9560* (Endemic forests with Juniperus spp.) in
Cyprus» (rpéypaupa LIFE+).

28/7/2008 -4/12/2008 : 'ewtrovog atov Opyaviopd MNAnpwpwy kal ‘EAeyxou KoivoTtikiyv EvioxUogwy
Mpoa/uou kai eyyunocwy (ON.E.K.E.M.E) Mepigepeiakr] Aietbuvan Zrepedg
EMadagc.

1/5/2008 — 1/11/2008: EmOTNHOVIKOG CUVEPYATNG OTO EPEUVITIKO TTPOYPAHHA « XWPIKA KATavoun Kai
eTToxXIkn EENIEN Twv TTANBUCHWY NG Hiyag Tng Mecoyeiou arnyv TepIOXT Twv
Aexwviwv Mayvnaiag Kal QapuoyEg OTNV AVTIUETWITION TNG».
Popéag xpnHatodornong: Nopapxiakn Autodioiknon Nopol Mayvnoiag
Emortnuovikég utrelBuvog: AvarrAnpwring kaBnyntig k. N. T. Mammaddmoulog.

5/10/2007 -31/12/2008: NewTévog we MeAetnTig-ESwrepikdg Zuvepyding atnv etaipeia MIC ZopBoulol
Opyavwaong Kavotopiag & MApkeTivyk.
MeAetnmika épya : 1. « MeAétn yia karaxwpnon 1ng ovouaoiag ‘EEqipeTikd
MapBévo EAaidAado Zéhvou KpRmng' wg
Mpoatareudpevn Ovopacia Mpoéheuong (MOMM) ».
2. « Aiatrioreuon Kinviaipikwyv Epyactnpiwv Adpioag,
Xaviwv kal HpakAelou kard 1o Tpdtutro 1ISO17025:2005 ».

1/7/2005 -31/12/2006 : [ewmovog ota Anporika diapepioparda Tou Arfjpou Kaphag Mayvnoiag.
ZUuPaon epyaciag opIcuévou Xpdvou PEPIKAS amaaxoAnong.

2/11/2004 — 30/6/2005 : lewmovos wg MeAetntrig ornv etaipeia MIC Zoppouiol Opydvwarng
Kaivotopiag & MApKeTivyk.
MeAetnnika épya : 1. «Aiamiorevon epyaatnpiwy tou EAKE.©.E. kard 1o
TpéTutro ISO 17025:2005x.
2. « Avarrru€n kai TTapakohouBnon epapHoynis
Zuotriparog OhokAnpwpévng Alaxeipiong otnv
eAalokarEpyela kartd Ta TTpoTUTTA Agro 2.1 kal
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Agro 2.2. kard tnv uhotroinon mpdtaong tng E.O.T.

EAAIOYPIIKH o10 TTACioI0 TV Kavovoviopwy E.K.».

AIAAKTIKH MEIPA
1/10/2007 — 25/2/2008: EpyacTtnpiakog Zuvepydrng 1ou THAPATog QUTIKAG MNapaywyrig — ZXoAR

Texvoloyiag MewTroviag — TEI Hrreipou.

Topéag: OTTWPOKNTTEUTIKWY — PUTOTTPOCTACIAS.

MaBrpuara : 1. Epyactripio OAokAnpwuévng dutotrpoctaciag. 4 wpeg/efdopdda.
2. Epyaotrpio Zwikwyv ExBpwv. 6 wpeg/epdopdda.

ANAKOINQZEIZ ZE ZYNEAPIA

1.

Mwpditn K, Kouvaridng H, Zamouvi{ig M, Ziwdiog 2, Maupaydvn I, Mamadémourog N, Mmolpilng
K. 2007. To cuppiwtiké Baktipio Wolbachia ot €idn 1tng olkoyévelag Tephritidae. MNpaktika 12°
MaveAArivio EviopoAoyikd Zuvédplo, Adpvaka, Kutrpog, 13 -16 NoguBpiou 2007, oeA.146 — 147.
Sapountzis P., Moraiti C, Kounatidis |, Siozos S, Mavragani-Tsipidou P, Papadopoulos NT, Bourtzis
K. 2008. Wolbachia symbiosis in Tephritidae. First Meeting of Tephritid Workers of Europe, Africa and
the Middle East (TEAM), Palma of Mallorca, Spain, 7-8 April 2008, p.13.

Mwpditn K, Mamavactaciou Z, Aiapavtidng A, Kouvaridng H, Maupaydvn — Taimidou M, Mmoup1lng
K, Matmmaddtourog NO. 2008. Mewypa@IKr] KATAVOMK Kal SUVApIKA TTANBucpwy Tou Rhagoletis cerasi
(Diptera: Tephritidae) otnv EAAGDa. 4° MaveAAnvio Zuvédplo Twv EAANVIKOV ETOTNUOVIKOV
Etaipeiov Oikohoyiag, Zwohoyiag, Botavikrg kal dukoAoyiag, BdAog, EAAGDa, 9 — 12 OkTtwppiou
2008.

Papadopoulos NT, Moraiti C, Papanastasiou S, Diamantidis A, Kounatidis |, Mavragani P, Bourtzis K,
Katsoyannos Bl. 2008. Geographical distribution and population dynamics of the European cherry
fruit fly, Rhagoletis cerasi (Diptera: Tephritidae) in Greece. VII International Conference on Integrated
Fruit Production, Avignon France, 27 — 30, October 2008, p.217.

Mwpditn K, Tamadémourog N. 2009. Anuoypa@ikég TTapdueTpol  evnAIKwY  SIAQOPETIKWY
TANBUCHWY TnNG pUyag Tng Kepaoldg, Rhagoletis cerasi (Diptera: Tephritidae). [lMpaktika 13°
MaveAArivio EviopoAoyikd Zuvédplo, AheEavdpouTrohn, EAAGSQ, 3-6 NoepPpiou 2009, oeA.15 — 17.
Moraiti CA, Papadopoulos NT. 2010. Prolonged pupae diapause affects vital fithess components of
Rhagoletis cerasi adults. 8" International Symposium on Fruit Flies of Economic Importance,
Valencia, Spain, 26" September — 1% October 2010. p.159.

Mwpditn KA, Mapyapitétrourog IT, Zdpmag KA, Toitoimrc IA. H agida tou autehiol, Aphis
illinoisensis (Hemiptera: Aphididae): ©epuIKEG ATTAITACEIG AVATTTUENG KAl BNUOYPAPIKES TTAPAHETPOI
ot €€l TToIKIAiEG apTTeAIOU. [MpakTIKG 14° MNaveAAAvio EviopoAloyikd Zuvédpio, NadtrAio EAAGOa, 11-14
OkT1wppiou 2011, oeA. 55-57.

Mwpditn KA, Ndkag X, Mamaddémourog NO. Emidpaon 1ng Bepuokpaciag otnv TePATwon NG
didmaucng SIAQOPETIKWY TTANBUCHWY NG payorénidag Tng kepaoidg. Mpaktikd 14° TMaveAArjvio
EvropoAoyikd Zuvédplo, NaltrAio EAAGDa, 11-14 Oktwppiou 2011, oeA. 58-59.
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10.

1.

Moraiti CA, Nakas CT, Papadopoulos NT. Geographic variation in diapause intensity in Rhagoletis
cerasi (Diptera: Tephritidae). 2" International Meeting of Tephritid Workers for Europe, Africa and the
Middle East (TEAM), Kolymbari (Crete), Greece, 3¢ July — 6 July 2012. p.37.

Mwpditn KA, Ndkag XO, Mamaddmourog NO. Maparetapévn €ToXIKA adpdveld TwV VUPQWY NG
payoAéTidag 1ng Kkepaoldg, Rhagoletis cerasi (Diptera:Tephritidae). TNMpakrikd 15° [laveAArjvio
EvropoAoyikd Zuvédplo, Kapdaha EAAGDq, 22-25 Oktwppiou 2013, oeA. 9.

Mwpditn KA, Kadrig K, Ztaupividng MX. Kaptrogdya apbétroda tou eidoug Juniperus foetidissima
(Cupressasea) 1ng meploxng Tou dpoug Tpdodoug, Kutrpog. Mpaktikd 15° MaveAhfvio EviopoAoyikd
Zuvédplo, Kapdia EANGDa, 22-25 OkTwRpiou 2013, oeA. 35.

AHMOZIEYZEIZ ZE AIEONH MNMEPIOAIKA

1.

Moraiti CA, Margaritopoulos JT, Zarpas KD, Tsitsipis JI. 2012. The grapevine aphid, Aphis
illinoisensis (Hemiptera: Aphididae): thermal requirements for development and its performance on
six grapevine cultivars. Bulletin of Insectology 65: 29-35.

Moraiti CA, Nakas CT, Koéppler K, Papadopoulos NT. 2012. Geographic variation in adult life-
history traits of the European cherry fruit fly, Rhagoletis cerasi (Diptera: Tephritidae). Biological
Journal of the Linnean Society 107: 137-152.

Moraiti CA, Nakas CT, Papadopoulos NT. 2012. Prolonged pupal dormancy is associated with
significant fitness costs for adults of Rhagoletis cerasi (Diptera: Tephritidae). Journal of Insect
Physiology 58: 1128-1135.

Augustinos A.A, Asimakopoulou AK, Moraiti CA, Mavragani-Tsipidou P, Papadopoulos NT,
Bourtzis K. 2013. Microsatellite and Wolbachia analysis in Rhagoletis cerasi natural populations:
population structuring and multiple infections. Ecology and Evolution, in press.

Moraiti CA, Nakas CT, Papadopoulos NT. 2013. Diapause termination of Rhagoletis cerasi pupae
is regulated by local adaptation and phenotypic plasticity: escape in time through bet-hedging

strategies. Journal of Evolutionary Biology, DOI: 10.1111/jeb.

EKNAIAEYZH

26/3/2008 éwg 5/12/2013 : AiddkTwp Tou A.TT.M.Z 1ng Zx0A¢ MEwTTovVIKWY ETIoTnuwy Tou

MavemoTnuiou ©ecoaliag.
Tithog diatpIPric : «MeAéTn TNG PIO-0IKOAOYIAG KAl TG CUMTTEPIPOPAS
BIAPOPETIKWY TTANBUCHWY TG HUyag Kepaoidg, Rhagoletis

cerasi (Diptera: Tephritidae)».

13/10/2005 — 24/7/2007 : Merarmtuxiaké Alatunpartikou MNM.M.Z. 1ng ZxoAR¢ MewTTovikwy EToTtnuwy Tou

Institutional Repository -

MavemoTnuiou ©scoaliag.

Tithog N.M.X. «X0yXpova CUCTHHATA AYPOTIKAG TTAPAYWYHG OTO HECOYEIOKS
XWPO HE EUpacn OTNV AEIPOPIKH TTAPAYWYA KAl TN
XPNOIHOTTOINON VEWY TEXVOAOYIWVY.

KaredBuvon : « Zuyxpovn PuToTTpocTacion.
Babuég: 8,51 (Apiota).
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> Meramrruxiaxn drarpiBh: «MeAétn TnG PloikoAoyiag TnG veosioaxBeioag
otnv EAAGBa aidag Tou autreAioU, Aphis illinoisensis». Baduog @ 10.

6/10/1999 — 6/10/2004 : MMruxio MewTrovikoU Mavemmotnpiou ABnvwy, TurfHaTog
ewTtToviKi¢ Biotexvohoyiag.
BaBuég mruyiou: 8,63 (Apiota).
> Mruxiakn peAém: « AviaywwvioTikh dpdon Baktnpiwy kard
TTaBoydvwy HUKATWY». Babpée : 10.
> Mpakmikn e€doknon : 1. Mirevdkeio @utotmraboloyikéd lvotitolto
Knoioidg (1/7/2002 — 19/8/2002).
2. Epyaoctipio NevikAg Kal Mewpyikig
MikpoRioAoyiag Tou ".T1.A.
(18/7/2003 — 30/9/2003)
2U0VoAO NUEPWYV TTPAKTIKAG eEdoknong @ 125.

1996 -1998 - 3° Feviké AUkelo Boou
1995-1996 . Tevikd Alkelo Kavahiwv Mayvnoiag
BaBubg atmoAutnpiou: 18.

EMAITEAMATIKH KATAPTIZH / ZEMINAPIA

30/1/2012 éwg 8/10/2012: MapakoAoudnon Tou ExTTaideutikoU Avtikelpévou ‘Acpdigia (HACCP) kai
moidTnTa TPOPiUWY: MpdTuma ISO2200:2005 & 1SO9001:2008 10U
Mpoypdupatog ZUPTTAnpwuarnikhg € Atrootdoewg Exktaideucong Tou KEK
Tou EBvIKoU kal KatrodioTpiakoU MavetoTnpiou ABnvwy.

Karoxn mioTotroinTikol emnépeuwong.

6/7/2007 éwg 8/7/2007 :  Zeuvapio «2uorruara foidtnTag ornv ewpyia oluewva e 1a mpdTuTa
Agro 2.1 & 2.2 kai 1o MowrékoAro Eurepgapy.
Aidpkela 25 wpeg (20 wpeg Agro 2.1 & 2.2).
Eurocert-TEQTEE, Adpioa.

12/6/2006 éwg 15/1/2007 : MNapakoAoudnon 1ou Exktraideutikol Aviikeipévou ‘Project Management’ Tou
Mpoypdupatog ZUPTTANpwHATtkhg £€ ATTooTdoewg Exktraideuong Tou KEK
Tou EBvIKoU kal KatrodioTpiakoU MavetoTnpiou ABnvwy.
Karoxn mioTotroinTikoU emPépewong.

ZENEZ FAQZZEZ

AyYNKd& : Apiotn MNvon : Certificate of Proficiency in English (loOviog ’03)

HAEKTPONIKOI YMOAOIIZTEZ

17/1/2005: ECDL Core Cettificate.
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AIAKPIZEIZ / BPABEIA
2004-2005 : Bpapeio |.LK.Y. yia 10 akadnpudiké éro¢ 2003-04 (50 £100).
2002 . BpaBeio Kabnyntou Kwvotavrivou A. NIaBHh.

Bpaeio emmidoong o1a padrjpara Mopgoloyiag dutwy kal Pucioroyiag
PuTWV KATd T aKABNUAKA £€1n: 1999-2000 & 2000-2001.

AAAEZ MAHPO®OPIEZ

- Karoxn adeiag doknong emayyéAparog FTEQIMONOY aré 9/12/2004 (TEQTEE)
- Karoxn adeiag doknong emayyéAparog FTEQMONQOY aré 1/1/2011 (XYMBOYAIO TEQIMONQN
KYTPOY_AM: 906)

- Karoxr adeiag 0drjynong AutoKIvHTou.
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