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Euxaplotieg

Euxaplotw Bepud tov TUPBAETIOVIO KOBNYNTA TNC TITUXIOKNC HOL dIaTPIRNC K.
N. ©. MamaddmovAo yia v €TIAoyr Tov BEuatog, TIC TIOAUTINEC GUMPBOULAEC
TOU Y10 TNV EKTEAECT) TOU TTEIPAPATOC POU KOl Yo TIC UTTOEIEEIC Kal SlIopBWOEIC

oTn ouyypaEn Tou KEIWEVOU dlaTtpIBAC.

Ermiong ogeidw va euxoplotiow 1o péAN NG €EETOOTIKAC ETUTPOTIAG K. A.
Z@ouyyapn Kal k. X. ABavoaiou yia TIC XPrOoIPeG UTIOOEIEEIC Kal Sl1opBwaElC

TNC TITUXIOKNG MOV Epyaaiac.

Id10itepeg euxaploTie Ba nBeda va ekEPAcw oTtnv YToyneio AdAKTopa
STEAa A. Marmavaotociov yio v a&loAoyn Bondeid tng yia v mePATWaOn
TOU TTEIPAPOTOC MOU OAAG Kal yIO OAEC TIC XPNOILEC CUUPBOLAEC Kal SIOPOBWOEIC

KOTA TN ouyypa@n TNG TITUXIOKAG Jou SIoTPIPAC.

TENOC €LXAPIOTW TOUC YOVEIC POL Kol TOV adeA@O Hou yia TV dlapK oTApEn
KOt TN OIAPKEID TV OTIOLOWV Hou. Idlaitepeg euxaploTieC OPEiAw OTNV

adeA@N Jou TIou Bondnae ot 0AOKARPWGN AUTAC TNG TITUXIOKNG JIOTPIPAC.



MepiAnyin

To MapTio €wg Tov ZeMTEPPPIO TOL 2008 PEAETNONKE n ETIOPOCN OTITIKWV
epebioPATWY 0T O0€€OVOAIKN) CULUTIEPIPOPA TNG MUyag ¢ Meooyeiov,
Ceratitis capitata (Diptera: Tephritidae). T'a T PEAETN auTh XpnoiyoTIoIBnKav
évtopa Fi yevedg TIou TIPOEPXOVTOV ATIO AYPIO TOTIKO TIANBLOUO PUyOC TNG
Meooyeiov TIOU OCUAAEXBNKe otnv Ayxioho Mayvnaiac. H dig€aywyr Twv
TIEIPOPATWY  €ylve OTOLG XWpPou¢ Tou Epyaotnpiov Eviopoloyiag kal
Fewpylkng ZwoAoyiag tou Mavemiotnuiov @cooaliog oe oTabepéC CUVONKEC
Beppokpaaiag 25 + 2 °C, OXETKNG vypaaciag 65 + 5% kal @wtoTeplodov 14:10

(P:2) pe ™ @wto@aon va &ekiva ot 07:00 TT..

JUYKEKPIPEVOD, MEAETAONKE 1N CUUTIEPIPOPA OULELENG OPOEVIKWV  TIOU
EKTEONKOV O€ OTITIKA £pEBICUOTO KATA TN TIPWTN HEPA TNG EVAAIKNG {wN¢ TOUC
0¢ OXEON HE EKEIVN OPOEVIKWVY TIOU OEV EKTEBNKOV O€ OTITIKA epeBiouarta.
MeTd tnv €€000 aTIO TO VUPPIKO TIEPIBANUA 200 apaevikd ToTtoBeTribnkav og 4
KAOLBIA gg opddeg Twv 50 atdpwy. Zta 2 atod 1o 4 KAOLPIG TOTTOBETOBNKOV
OTITIKG €peBiopata Kal Ta GANO 2 TTaPEPEIVAY KEVA. MeTd atto 15 PEPEC, MOAIG
T0 OPOEVIKA wpiyocav ovormopaywyika TIPAYUOTOTIONONKav of  OOKIUEG
o0leving. Opadeg twv 20 apoevikwv (10 TIOU €KTEBNKOV OE  OTTTIKA
gpebiopata kai 10 Ttou dev ekTEBNKOV) TOoTtOBETABNKAV OTO 810 KAOUPI pe 10
TIaPBEVO aVATIOPAYWYIKA WPIMO BnAUKA. KdaBe 15 AeTTa KOTOypPO@OTAV 0
apIBPOG Twv OLLELEEWY, 0 XPOVOoG UEXPI TNV €vapén TG oULLELENG Kal N
OlapKeId TNG. T ™ PEAETN TOU O€EOLOAIKOU KoAéopoto¢ 100 apOevIKA
TOTIO0eTABNKOY PETA TNV €€000 TOLC G€ KAOULPRI pe oTtTIKA epeBiopata Kai 100

o€ KAOULPI Xwpig¢ omtika epebiopata. Tn 14n 157 Kot 160 nuUEPO KATAYPAPNKE N



ouxvotnTo Kal n Béon ekKONAWONC TOU OEEOVLOAIKOU KOAEOUOTOC TWV

OPOEVIKWV.

Ta oamoteAéopata  Oeixvouv OTI N €KOEON TWV OPOCEVIKWV OTA  OTITIKA
epediopata dgv €ixe oNUOVTIKY ETTIOPACN OTOV APIOUO Kal OTn OIAPKEID TWV
oulebéewv TIOL TIETUXOV. QOTOC0, 0 XPOVOC ATIOOOXNC TWV OPCEVIKWVY TIOU
eixav ekteBel e OTITIKA gpeBiopata oo ta BNAULKA ATAV CNUAVTIKA MIKPOTEPOC
amtd OTl TWV OPOEVIKWV TIOU Ogv eixav ekteBei. EmmAéov, peEYOAUTEPOC
0pIBUOC NG TIPWTINCG KOTNYOPIOG TWV OPCEVIKWV EKONAWOE GCEEOVOAIKO
KOAEGUO Kal TIC 3 nuéEPeEC TN mapatipnong. ‘Ocov a@opd oTnV TIPOTIUNCN
B€ong ekONAWONG TOU 0eEOVOAIKOU KAAECUATOC, TA OPOEVIKA KOl Twv OLO
KOTNYyoplwv TIPOTIiUNcaV TIC TIPACIVEG Kal KITPIVEC OQOIPEC yia TNV EKONAWGCN
TOU 0€€OVOAIKOU KOAEOUOTOG O€ OXEON HE TA TOLXWHOATO TwWV KAOUBIWV Kol Ta
@OUANO. Zudnteital n emidpOCN TWV OTITIKWV EPEBICUATWY OTN 0eEOLAAIKNA

CUUTIEPIPOPA TWV OPTEVIKWV.



Effect of visual stimuli on the sexual behavior of male Mediterranean

fruit flies Ceratitis capitata (Diptera: Tephritidae)

Summary

From March to September 2008 we studied the effect of visual stimuli
on the sexual behavior of male medflies Ceratitis capitata (Diptera:
Tephritidae). Flies used in our study were of the Fi generation and were
obtained from field infested fruits collected in Aghialos - Magnisia. The
experiments were conducted in the laboratory of Entomology and Agricultural
Zoology at the University of Thessaly, in constant laboratory conditions
(Temperature: 25 + 2 °C, RH: 60 + 5% and a photoperiod of L14:D10 with

photophase starting at 0700 h.

Specifically, we studied the performance of males exposed to visual stimuli
that of control males (non exposed to visual stimuli) on calling and mating.
After eclosion, 200 males were placed in 4 cages in groups of 50 individuals.
We environmentally enriched 2 out of 4 cages with visual stimuli and we kept
the other 2 cages empty of stimuli. Fifteen days later, when males were
reproductively mature, we performed the mating tests. Therefore, groups of
20 males (10 males exposed to visual stimuli and 10 not exposed) were
placed in the same cage with 10 virgin reproductively mature females. The
number of matings, the latency time and the copula duration were recorded
every 15 minutes. In order to study the effect of visual stimuli on the calling
performance, 100 males were placed after eclosion in an environmentally
enriched cage and 100 males were placed in a non enriched cage. During the

14th, 15th and 16th we recorded the number of males performing sexual calling



in each cage and the location of every male performing calling within the

cage.

Our results show that visual stimuli did not affect the number and the duration
of matings succeeded by males. Nevertheless, the latency time of “exposed”
males was significantly shorter than of non “exposed” males. Furthermore,
more “exposed’ than non “exposed” males performed sexual calling during
the 3 days of the observation. The more preferable locations for within the
cage were the yellow and green plastic spheres followed by the cage walls
and the plastic leaves. Our results are discussed in view of male

competitiveness in relation to exposure to visual stimuli.



KE®AANAIO 1

1 EIZAIFQrH

1.1 ZuoTNUAaTIKN KATAataén

H poOya tng Meooyeiou Ceratitis capitata (Wiedemann) avrkel GTnV OIKOYEVEID
Tephritidae twv Aimtépwv. To yévog Ceratitis TiepINaUBAVEL TIEPICCOTEPOA OTIO
90 €idn kal n poya TNC Meooyeiov OTIOTEAEI TO TTIO YVWOTO €id0¢ OUTOU TOU
yévouc. EkdnAwvel eupeia yewypa@ikry KOTOVOPN O TIOAAEG TPOTIIKEC Kal
€VOKPOTEC TIEPIOXEC Kal €ival EVIOUO €EAIPETIKA TIOALPAYO (TZavOKAKNG Kal

Katooyiavvog, 1998).

1.2 Tewypa@IKr] KOtavoun

H poya tng Meooyegiou TIPOEPXETAL OTIO TNV TPOTIIKI APPIKI) KOl CUYKEKPIPEVO
TNV TIEPIOXI] VOTIOAVOTOAIKA TNC eprjuou Zoaxdapa (Kenya). Ta teAeutaia 200
Xpovia €xel €€amAwBel o €vav PeyaAo OpIBUO TIEPIOXWV, OTIWC 0T AEKAVN
NC Meooyeiov, atnv KeVIPIKN Kal voTia AepIKn Kol atnv AuvatpaAia (Fletcher,
1989) (Eikova 1). H mpwn Kataypagn tng o€ MECOYEIOKEC XWPEC OTIWC TNV
loTtavia kal TV ItaAio €yive ota péoa tou 18ou alwva (Malacrida et al., 1992).
H aroikion tou evtopou otnv Auctpalia €yive 1o 1893 otnv meploxn Perth. H
EYKOTAOTOON TOU €VIOWOUL OTn OUTIK AUCTPOAI Bewpeital dEVTEPOYEVEC
YEYOVOC QTIOIKIOUOU, pE OedopEVO OTI N AekAvn TnC Meooyeiou OTTOTEAEI
TOAVOTATO TNV TIPWTAPXIKN TIEPIOXN “€I0BOAAC” TOL ATIO TNV TPOTIIKI AQPIKN,
oTou Katdyetal (Bonizzoni et al.,, 2004). O eMOIKIGUOC TrePlOXWV TOL NEOL
Koopou emitedXOnke pe tn Bonbeia avBpwriivwyv dpaaTtnploTiTwy, OTIwG Yid

TapAdelypya 10 OIEBVEC EUTIOPIO @POVUTWV. H TOpousia Tou  EVIOUOUL



OVOQEPETAl 0 OAEC TIC XWPEC TNG KEVIPIKNC APEPIKNG EKTOC aTio T0 MeEko
OTIOU OUVTOVIOUEVEC TIPOCTIABEIEC KOTATIOAEUNONG 0drynoav otnv eEOAeIPn)
TOU, TOLAGXIOTOV OTIC BOpElEg TIEPIOXEC TNC Xwpacg (Papadopoulos, 1998).

2TIC OPXEC TOUL TIEPUCUEVOL QIWVO N PUya NG Meooyeiou Kataypa@nKe yio
TIPWTN QOPA OTNV AUEPIKOVIKI] NTIEIPO KOl CUYKEKPIYEVA oTn Bpadidia to 1905
(Malacrida et al., 1992). EmmAéov, oT0 pEOO TOU TIEPACHEVOL  QIWVO
eEU@aviotnke otn Bopela Apepikr), OTIC TOAIteie¢ TEEag, DAOPIdA  Kal
KoAkpopvia (Carey 1996). H mpwtn eu@Avion Tou evtopou otnv KaAipopvia
éyive 10 1975. AANNOI  gpeuvnTtéC uTTOOTNPIOLY TIWG N Tapouaia tou C.
capitata ot KaM@opvia, OQeiAeTaol 0 ATOPA TIOU UETAPEPOVTAL OTIO AAAEG
TIEPIOXEG Kal OXl O HOVIYO €EYKOTEOTNUEVO TIANBUGUO. TEAOC TO €VIOUO
EVONMEL o€ OAEC TIC XWPEC TNV vOTIOG AUEPIKNAC, G€ vnold Tou ATAQVTIKOU, TOU
Elpnviko0 kal Tou Ivdikou Qkeavol. H Tiepiotaciokn mapouaia tou C. capitata
0€ XWPEC TNG KEVIPIKAC EvpwTnNg o€ ocuvduaoud e TNV ATIOLCIO TOU OTIO TIC
BaAKOVIKEG XWPEC (EKTOC amo tnv Kpoartia), cuvioTolv OTI N XwWPa Hag Kal
€I0IKA N PBopeia EANGdO Bpiokovtal ot Bopeiotatn {wvn €EATIAWONG TOL

eidoug (Papadopoulos et al., 1996.)



Eikova 1. XpovoAoyikr €€ATAwan Tn¢ puyag Meooyeiov. (To: TuBavo apxiko

onueio TtpogAevang) (Oikovopouv, 2006).
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1.3 MOop@OAOYIKA XOPOKTINPIOTIKA

To owpa ToU evnAikou €xel unko¢ 4-6 mm kal TTAdTto¢ 1,2-2 mm pe
XOPOKINPIOTIKO XPWUOTIOPO TIOU OTIOTEAEITOI OTIO KITPIVEC, KOOTOVEG, POUPEC
Kol GoTipeC KnAideC¢ oTo Bwpaka, KOG Kal Titépuyeq (TZavakdkng Kal
Koatooylovwvog, 1998). To Xxpwpa ¢ KEPOANC €ival KiTPIVO Kal TIIO OKOTEIVO
ovaueoa oTC PBACEIC TWV KEPAIWV HE HOAVPEC TPIXEC QAVAPESO OTOUG
0@BOAPOUC. O1 KepPOiEC €XOULV XPWHO KOOTOVO ME HIKPO aAPIBUO TPIXWV OTO
pgéco toug. O1 o@BaApoi eival olvVBeTol pe Xpwua 1p16iov TTOPPLPO, WG
OKOUpO KooTavépuBpo (Eikova 2a). Ta apoevika dlakpivovtal armo 1a BnAuKd
oo éva  (e0yoC  EUMIOXWV  KEPOTOEIDWV  OTIOQPUOEWV  XPWHATOC
OpyuLPOTEQPOL, TIOU dloKpPivVETal OTO PETWTIO Toug (Elkdva 2B). O1 TTEpuyeq
€XOULV PNKOG TIEPITIOL 4,5mm n KaBepid Kal gival dla@aveic. Otav 10 EVAHAIKO
oTEKETal N Badilel £XEl TIC TITEPUYEC TOU MICAVOIXTEC, aXnuati{ovtag TepITou
opBn ywvia. To vwTiaio TuAua ToU BwpakKa eival pavPo Kol YUOAIOTEPO
€XOVTOC XOPAKTNPIOTIKEC AEUKEC PIYEC, VW TO KOIAIOKO E€ival KITPIVWTIO. To
scutellum éxel xpwpa pavPO Kal Mia KLUPOTOEd Aeuk {wvn OTO TIPOCHIo
TUAUO Tou. Ol KOIANIG TOU EVTOUOU E£XEl XPWUO TIOPTOKOAI-KITpIVO pe 000
EYKAPOIEC {WVEC Kal TIOAAA AETTTA OTiypota. To PRKog TnG KOIAIog Tou BnAukoL
gival Aiyo peyaAlTEPO aTO TO TIAGTOC TNG KOl 0 WOBETNC KOoTavEPLOPOC Kal
TIPOCG TNV GKPN KaoTavog €xovtag pnko¢ 0,9 - 1,1mm Kol Sidpetpo 0,2mm
(Elkova 20). Ta 1odio Tou €VNAIKOL €ival KITPIVOL-EpUBPOL XPWHOTOC Kal
(PEPOLV KITPIVEC, OKANPEC TPIXEC OTO OTtioBIo TuNUa TNE KVAUNG (TZoVOKAKNG

Kal Katooylavvog, 1998).

To auyo eival Agio, AeUKO, OTEVOUOKPO, 0 OXNMa uttavavag pe pnikog 0,9 -

1,1 mm kai diapetpo 0,2 — 0,3 mm (Eikova 3).
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H mpoviuen, OTwg ol TIAsioTeq NG olkoyévelag Tephritidae, €ival akEQOAn,
TIO OTEVH] OTO TIPOCOIO PEPOC TOU CWHATOC Kol OXEOOV KUAIVOPIKI) OTO
omigBio (Eikova 4). YTapXouv Tpio TIPOVUUEIKA OTAdIO TIou dlakpivovtal
METOED TOUC pE PBAon 1O oXAUa, TO PEYEBOC KAl TO XPWHO TWV CTOUATIKWV

ayKioTpwv.

To oxnua ¢ vOUENC €ival EANEIPOEIDEC PE XAPOKTNPIOTIKA Hop@r BapeAioy,
punkoug 4,4 - 4,5 mm kail dlapETpou 2 — 2,5 mm. To xpwua tng eEaptatal ano
Tov &evioTr) OTOV OTI0I0 OVOTITUOGOVTOl Ol TIPOVUMMEC KOl TIOIKIAAEL OTIO

UTTOAEVKO €wC OKOLPO Kaotavo (TZavakakng kol Kataooyiovwwoc,1998) (Eikova

5).
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Eikova 2: a) EvAAKo BnAukO tng poyag tng Meooyeiou pe €LdIAKPITO TOV wWOBETN
(agspsrv34.agric.wa.gov.au/ento/icdb/speciesco)

B) EVAANKO apoevikO NG pOyag tn¢ Meooyeiov. Alokpivovial ol EPUIOXEC
KEPATOEIOEIC OTTOQUOEIC otnVv KEQOAN (www-

naweb.iaea.org/nafa/ipc/tephritid-fruit-files.html)
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Eikova 3: Avyd poyog ¢ Meooyeiou
(http://www.invasive.org/images/768x512/5193030 .jpg&imgrefurl)

Eikova 4: Mpovopge poyag Meooyeiou
(http://upload.wikimedia.Org/wikipedia/commons/e/eb/Ceratitis_capitata
larvae2.jpg&imgrefurl)
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http://upload.wikimedia.Org/wikipedia/commons/e/eb/Ceratitis_capitata

Eikova 5: NOpen poyag Mecoyeiou
(http://upload.wikimedia.org/wikipedia/commons/cl/d6/Ceratitis_capitata_-
_pupae_2.jpg&imgrefurl)
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1.4 -eviOoTEQ

H pbya tng¢ Meooyeiov OTIOTEAEI TO TIAEOV TIOALQPAYO €i0OC TNC OIKOYEVEIQC
Tephritidae TPOCPAANOVTAC NUIWPIMOVE, OGXEOOV WPILOLG N KAl WPIUOUG
KOPTIOUG TIOAAQV  dEVTpwv, BAuvwv N TIOWdWV @QUTWV e  TPOTIIKN,
UTTOTPOTIIKY Kol EDKPATN TIPOEAELON TIOU OVIKOULV GUVOAIKA O€ 67 OIKOYEVEIEC
outwv (Papadopoulos, 2004). XOuy@wva pe TN Aiota Twv Liguido Ko
ouvepydteg (1991), 0 GUVOAIKOG OPIBUOC TWV EEVIOTWV TOU EVIOUOU OVEPXETOI
otoug 353. To 40% twv &evioTwv avikel o€ 5 oikoyéveleq: Myrtaceae (6%),
Rosaceae (10%), Rutaceae (9%), Sapotaceae (9%) kai Solanaceae (6%). Mo
OUYKEKPIUEVA O€ TPOTIIKEC KOl UTTIOTPOTIIKEC TIEPIOXEC OTIOTEAEI ooBapo €xOPO
TIOAAWV  KOPTIOPOPWY OEVIPWVY Kal BAPVWY OTIWC KAMEG, HAVYKO, TIOTIAylA,
oBoKAVTO, YKOUARBO K.0. XN XWPO MHAG TIPOKOAEI onUAVTIKEG {NUIEC KLPIWC
ota eoTepidoeldn (Citrus spp) OTWC HOVTAPIVIO KOl TIOPTOKAAI, OAAG Kal
ouka (Ficus carica L.), poddkiva (Prumus persicae L), Bepikoka (Prumus
armeniaca L.), pnha (Malus silvestris Mill), axAddia (Pyrus communis L),
kudwvia (Cydonia oblonga Mill) kai &dAMa  @povta  (T{avakdkng — Kal

Koatadylavvog, 1998) (Eikova 6).
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Eikova 6: MpocPBoAég kapTwv amod m poya tng Meooyeiov

(http://www.hear.org/images/thumbnails75h/medfly3.jpg&imgrefurl)
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1.5 BIOAOYIKOG KUKAOG

H poya tng¢ Meooyeiou €ival TTIOAUKUKAIKO €VTOHO Kal avAAOYO UE TO KAIPO NG
TIEPIOXNC KOl TOUC EEVIOTEC OUMPTIANPWVEL 3-7 YeveEC TO £10C. Z€ BEPUEQ
TIEPIOXEG OAX TA OTASIO TOU EVIOPOU WTIOPEi va gival dpaacTtrpla OA0 TO £T0C.
e THO PUXPEC TIEPIOXEC OPWC, N MOyo NG Meooyeiov @aivetal TIWC
olaxelddel  oav  TpovOpen  péca  oe  TIPooPePBAnuUEvoug  KapTolC.
(Papadopoulos et all, 1996).

Metd v £€€000 TOLC OTIO TO VUPPIKO TIEPIBANUA, Ta EVAAIKO SIATPEPOVTAL WE
TPOPEC TIOU  TIEPIEXOUV  COKXOPO KOl TIPWTEIVEC Kol wPIUAlouv
avarapaywylkd. Aeol culevxBolv, ta BNAUKA WOTOKOUV O€ NUIPIKOLE A
WPIHOLG KAPTIOUG. ZUYKEKPIPMEVO TO OnAUKO, TPLUTIA HE TOV WOBETN TNV
ETUQAVEIN TWV EPOUTWV KOl YEWA OUyd 0€ Opddeg Twv 1-10, amoBbeTovidg ta
OTO TIEPIKAPTIIO 1} OTO PECOKAPTIIO. Z€ (PUOIOAOYIKEC GUVONKEC KABE BNAULKO
ATOPO UTIOPE VO yewvnael Katd péco 6po 250 avya (Katsoyannos, 1996), ta
oTtoia PETA aTd 2-4 NUEPEC EKKOAATITOVTON O€ TIPOVOUEPEC TIPWTOL otadiov. H
TIPovOU@N (&1 Y€oa oTo PPOUTO Kol TPEPETAl OTIO AUTO 0PUCCOVTOC OTOEG KOl
KOTaoTPEPOVTOC TOV KOPTIO. MOANEC POPEC EKTOC OTIO TNV APECN UTIORABUION
TOL KapTIoU AOYW TNG dATPOPNC TNC TIPOVUUENG, TTOPATNPEITAl Kal EUPEDT
nud AOyw OEUTEPOYEVWV HOAUVOEWY aTtod  JUKNTEG Kal Poktipla. To
TIPOVUPQIKO OTAdI0 OlopKel 6-11 nuéEpeq KOTtd TN OIAPKEID TwWV OTIOIWV I
TIPOVUUEN L@ioToTal dLO ekdLOEIC. ‘Otav n TPovOPEn €ival €T0lun  va
VUUQWOEL avEPXETAl OTNV ETTIPAVEIO TOU KAPTIOD KOl YE XOPAKTNPIOTIKO TPOTIO
EKTIVAOOETAl OTO £00@Q0C. AUECWC EICEPXETOI OTO XWHO OTIOL KOl VUU@WVETAL
péoa o€ AlyeC wpeq. TO VUPPIKO TIEPIBANUO TIOU oxXnMaTtideTal €XEl GKOLPO

KA@E XPWHA Kal YETA aTto 7-11 nuéPeg e€EpxeTal Ao auTO TO EVAAIKO OTOO.
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Ta evAAIKa €ival avaTTapaywyika WPIKa PETE attd 14-15 nuépeg kal auvnBwg
douv PEXPI 2 UNVEC. ZTO QUOIKO TIEPIBAAAOV N dldpkela {wNC TWV EVNAIKWY
TIOIKIAEL OVAAOYO PE TIC EEWTEPIKEC OUVONKEG Kal UTIOPEL va SIAPKETEL W Kal

3 unveg (TCavakakng & Katooylavvog 1998) (Eikova 7).

Eikova 7 : BloAoyikO¢ KUKAOC TNC poyag tng Meooyeiou
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1.6 AVTIHETWOTIION

H avTipeTwTTion Tou eviopou PBaciletal atnv TTapakoAolBNon Tou TTANBuCHOoL
TV evnAikwv. H TtapakoAolBnon yivetal €ite pe m XPHRon TPOMIKWVY Kal
@EPOUOVIKQV  Ttayidwv  (McPhail, Jackson) (Ekéva 8a,B) eite e
OclydoToANWieC KopTwv. H KOTOTIOAEUNON TWV EVIOUWV YIVETOI ME TN
OlEVEPYEID  OOAWMOTIKWYV N YEKACHWV  KOAOWPEWG  KUPIWG  HE

0pPYOVOPWOPOPIKA EVTOPOKTOVA (Katsoyannos et al., 1999).

EKTO¢ amd ) XnNMIK PEBOSO KOTATIOAEPNGONG, €@OpUOlovIal Kal GAAa PETPO
OTIWC N €EATIOAUCT OTEIPWHEVWY EVIOUWVY, N Wadiki Ttayideuan, n BIOAOYIKN
KOTOTIOAEUNGN, KOBWC Kal TTANB0C KOAMEPYNTIKWY Kal VOUOBETIKWY HETPWV.
‘Ocov apopd T PEB0dO €EOTIOAUCNC CTEIPWHEVWY EVIOUWVY EXEl W OTOXO TN
oteipwon kol €€amoAvcn otV OTIOIBPO PEYGAOU OpIBUOL OPCEVIKWY £T0I
WOTe pE TNV oLLeLVEN pe BNALKG Tou Ayplou TIANBLoPoL OTOXOUL TNV

Tapaywyn dyovwv avywv (Dyck et al., 2005)

Me tn pé€B0dO NG PadkAg Ttayidevong WTIOPOUHE VO €XOUUE IKAVOTIOINTIKA
oTtoteEAéopaTa, €0IKA OTav TO ETITMESO TOU  TIANBLOHOU  Eival  XOUNAO
(Toavokdkng kai Kotadylavvog, 1998). H aTOTEAECUATIKOTNTO TWV Ttayidwv
efaptdtal oe peydAo BoBud ammo 10 OXESI0, TO XPWHO KOl TO OXNUO TOU

(Katsoyannos, 1994).

Ma ™ PBIOAOYIKA KOTOTIOAEUNON NG PUyag Tng Meooyeiov XpnaoipoTololvIal
Ttapaoitosldn (ta oToia eKTPEPOVTAIL Kal EEATTOADOVTAL) KUPIWC TNC OIKOYEVEIOG
Braconidae, oOmw¢ yio mapddsiypa 1o Diachasmimorpha longicaudata
(Paranhos et al., 2002). Ze dIAQOPEC MEAETEC AVAPEPETE OTI TO TIAPACITOEIDN

¢ poyoag ¢ Meooyeiou, Tou TIPonABav artd VOUMEC TTOU CUAAEXONKOV aTIO
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Ka@eé otn XaPdn, ntav 1o Fopius arisanus (Hymenoptera, Braconidae)
(Vargas et al., 2001) ka1 a6 cVuka ot Xio 10 Aganaspis daci (Papadopoulos
and Katsoyannos, 2003). evikd n PBIOAOYIKI| KOTOTIOAEUNGT UE TIOPOCITOEION
MTIOPEl va cuvduacoTtei pe emtuxia pe m PEBOdO €€aTOALONG CTEIPWHEVWV

evtopwv (Vreysen et al., 2007).

Emiong yia 1w PIOAOYIKN) KOTOTIOAEUNGN WTIOPOUV Va  XPnoIpoTioin8olv
EVTOUOTIOB0YOVOI, PUKNTEG, 10 KOl VNUOTWOEIC. o TTapdadelyud, TtpoOcEata
€XOLV XPNOoIYOTIOINBEl Oc €PYyaOTNPIOKO ETTITIEDDO EVIOUOTIOBOYOVOI HPUKNTEC
KOl CUYKEKPIPEVA Ta €idn Beauveria bassiana kol Metarhizium anisopliae e

evBappuvtika amoteAéopata (Quesada-Moraga et al., 2006, 2008).

NeoTepa TEIPAPATIKA dedopéva deixvouv 0TI ol TIAnBuopoi ¢ poyog TG
Meooyeiov UTIOPEL va OVTIMETWTIIOTOUV QTIOTEAECUOTIKA HE OTEIPWON TwWv
EVNAIKWV OTO (QUOIKO TOUG TIEPIBAANOV, XPNOIPOTIOIVTAC TrayideC TIOU
TIEPIEXOLV TPOPIKA EAKUCTIKA QVOUEUEIYUEVA PE PUBUICTEC TNC AVATITUENG TWV

eviopwv (Insect growth regulators, IGRs) (Casana-Giner et al., 1999).

TEANOC OTO KOAMEPYNTIKA PETPO  QVTILETWTIIONG OVAKOUV 1N GULAAOYN Kol
KOTOOTPOQI TwV TIPOCREBANUEVLV KAPTIWY TIPIV TN OUYKOUIdN, KABWC Kal n
KOTOOTPOQI TWV PN KOAAEPYOUUEVWVY AypIwV EEVIOTWY TOL eviduou. Emiong,
YIVETOI JETAOUANEKTIKA, QTIEVIOPWAN TWV @POUTWY. YTIAPXOUV Kol VOUOBETIKA
METPO TO  OTIoiO  a@OPOUV KUPIWG OTn B€0TIoN ALOTNPWY  KAVOVWVY
«KOPOVTIVOC» HE OKOTIO VO OTIOTPATIEI N EI0AYWYN TOU EVIOUOU OF TIEPIOXEC

TIOU O€EV UTTAPXEL
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Eikdva 8: depopovikeg Ttayideg tumov McPhail (o) kai tumou Jackson (B)

(http://lwww.google.gr/imgres7imgurl)
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1.7 AvaTttapaywylikr] CUPTIEPIPOPA TNE MUOyag tng Meooyeiou

H avamapaywylky CUUPTIEPIPOPA TNC POyag tng Meooyeiou €xel PEAETNOEei
EKTEVWC KOl TIOAAEC OTIO TIC PEAETEC OUTEC APOPOUV OTO CEEOVOAIKO KAAEGUO
TWV 0PCEVIKWV. Ta apoevikd atopa TnC MpOyog t¢ Meooyeiou eival
TTIOALYQUIKA OnAadr) culevyvlovtal Pe 600 T0 dLVATOV TIEPICOOTEPA BNAUKA
OVTOTIOKPIBOUV OTO KAAEOUA TOUG. AVTiBeta To BnAUKA €ival OAlyoyouIKd,
onAadn apkolvtal o€ pio Ye dVo oULleLEEIC ae OAn TN dldpkela {WNG TOUG

(Bonizzoni et al., 2002).

H 0e€oLaAIK} CLUTIEPIPOPA TWV APCEVIKWY Tou C. capitata OAOKANPwVETQl O€
Tpia oTAdI0: TO TIPWTO OTASIO TIEPIAAUPBAVEL TO GEEOVAAIKO KAAeoua (calling)
yla TNV TIPOCEAKLCN TwV BNAUKWV OO Ta OPCEVIKA. ZT0 OUTEPO OTAdIO
EXOLUE TNV EKONAWGN TNC €PwTOTPOTIiaC (courting) TwWV APCEVIKWV 0@QOL
TIPWTA TIANCIAC0ULY TO BNAULKA Kal OTO TPITo OTAdIo £Xxouvue T oLlevén. O
Feron 10 1962 dloxwpioe Ta Tpia oTAdIa TIOU ATIOTEAOUV TN O€EOLAAIKNA
CUUTIEPIPOPA TOU OUYKEKPIUEVOL €idOLC w¢ €&NC: TNV TEPido OTIoL Ta
OPOEVIKA TIEPIYEVOLY, TNV TIEPIOdO TIOL @OAVOLV Ta BNALKA Kal TN TEPiodO

emiBeong kal o0eVENC.

Mo OVOAUTIKA, KOTd TV OIOPKEID TOU TIPWTOU OTadIioL, TO OPCEVIKA
ouvabpoidovtal TNV KATW ETUPAVEID TWV QUAAWY OXNUOTI(OVTAC TO AEyAUEVO
“leks” oOmou ekdnAwvouv o0e€OVOAIKO KdaAeopa (calling). To og€oualikod
KOAEGUO TIEPIAAUPBAVEL TNV EKALON CGEEOVLOAIKNC QPEPOPOVNC TIOU TIPOCTEAKUVEL
T0 OnAukd. H oOTdon Twv OPCEVIKWV KAt TO 0€EOVOAIKO KAAeopa eivail

XOPAKTINPIOTIKN. ZUCTPEPOULV TNV KOIAIG TOUG TIPOC Ta TIOVW €EKBETOVTOC TO
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TEAELTAIO TUAPA TOL €dpaiov emiBnAiov (Arita and Kaneshiro, 1986) (Eikova

90,B).

Otav 1a apaevika ocuvabpoilovtal oty KATw ETUQAVEID TOU QVAAOL TO TIPWTO
TIPAyPa TIOU TIPOCTIABOUV va KAVOLV Eival va XWPOBETHoOLV TN OIKI) TOUG
Tieploxn. Kdbe diagopetiky 0éon péoa ota “leks” avrkel o€ €va Kal POvo
OPCEVIKO TIOV TNV LTIEPOCTIICETOL. TO APOEVIKA avTaywvi{ovTal YeTagd Toug va
dlatnproouy m B€an Toug evidg Tou “lek”. Autog eival Evag TPOTIog EAENC YIO
T0 BNAUKA, a@OL avTIAAUBAVOVTal TO APCEVIKO TIOU KUPIOPXED € KABE Tteploxn
Kal T0 TIANCIAdouV PE HOVO OKOTIO TN o0leLEn. H Kuplopxia EvOC OpCEVIKOU IO
MO KOAUTEPN TIEPIOXN) MTIOPEI va €XEl GOV OTIOTEAECHUA TNV ETUTUXIO OTO
(euydpwpua. AKOUO TO OPOEVIKA €KTOC aTid TNV UTIEPACTIION TOU XWPOL Ba
TIPETIEL VO €ival g€ BECGN va EKTEAEGOLV EPWTOTPOTIIO £TCI WOTE VO Yivouv

OTT00EKTA aTIO T0 BNAULKG (Arita and Kaneshiro, 1989).

H B€0n OLYKEVTPWONC TwV OPCEVIKWY Yyia T dnuiovpyia “leks”, eéaptatal amo
000 ONUOVTIKEG TIEPIPBAANOVTIKEC TTAPAUETPOLC. Mpwta emnpeddetal amo TNV
KotebBuvon TOU  OVEPOL. ZLVABWC TO OPCEVIKA TOTIOBETOUVTOl  Kal
onuioupyolv ta “leks” evavtia otov AVEPO £T01 WOTE Ol PEPOUOVEC VO
olooTieipovtal Yéoa oTo OEVIPO Kal Ol POKPIA amté auto. AutO UTIOPED va
XPNOIUEVEL OXI POVO YIa va TIPOCEAKUGOLV Ta BNAUKA pEaa ota “leks” aAAa Kal
yla TNV TTPOCEAKLGT BNAUKWV OTO CLYKEKPIPEVa dEvipa (Arita and Kaneshiro,
1989). EmumAéov emnpeddletal amo v éviaon Tou @wTtoc. H Béon tou
0pOeVIKOU OTNV KATW ETUPEAVEID TOLU QUANOL Ba TIPETIEL va gival TETOIA €101
WOoTe 0TV T0 BNAUKO @BACEl OTNV ETMAVW ETUPAVEIO VO UTIOPEI va 1O
avTIANEOEL amd TNV avTavAKAGGN ToU EWTOC. Mo va PYTTOPECOULY TA OPCEVIKA

va avTIAN@Bo0V auTiv TNV aviavakAoon Tou BnAukol Ba TIPETIEN va BpiokovTal
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g€ TUNUa tou @UANOL TIOU AapPBdvel dueon nAlokr oktivoBoAia (Arita and

Kaneshiro, 1989).

TéENOC 1O ovotnua Twv ‘“leks” Bewpeital w¢ avaATIOOTIOOTO PEPOG NG
0€€OVAAIKNC CULUTIEPIPOPAC TIOL OPOPA TO €idOC NG pLyag TNg Meooyeiou

(Arita and Kaneshiro, 1985).

Mpoxwpwvtag ato deVTEPO OTAIO TNG TEEOVOAIKNG CUUTIEPIPOPA TOU €iBOLG
C. capitata, oelpd €xel n epwtoTpoTtia (courting) Twv OopaeviKwy. Otav Ta
OPOEVIKA TIpoaeyyioouv éva BnAUKO, dia O€Ipd aTIO PNVOUOTO, YVWOTA WG
EPWTOTPOTIIO, avTiaAAdcoovTal PETaEd TouC. H epwTtotpoTtia apyilel otav 1o
BNAUKO £pxetal OTo “€da@OC”’ TOU OPCEVIKOU Kal OTAV KOTOAGPBEl TO APTEVIKO
OTl TIPOKeITal Yo BnAuko (Arita and Kaneshiro, 1989) (Eikéva 10). H
EPWTOTPOTIIO TWV APTEVIKWV OAOKANPWVETOL O TPEIC Pacelg: (a) “preliminary
phase” (Tpokatapktiky @A&cn), n oToia oToTeAEITal OO0 TO KOoUvNUO TwWV
TTeEpUywV. X' autd 10 oTadlo Ttaidouv oToudaio poAo o oopég, (B) “sub-
sequent close-range phase (otevy @Acn), n oTmoia aTmoTeEAEiTal amd 10
KoOVNUO TOUL KEPOAIOD KOl TWV TITEPUYWV. Z' aUTO TO OTAdI0 OTIoLdaio POAo
Taidouv T OTTTIKA Kal Ta dovnuika epebiopata, (y) “contact phase” (@don
ETIAPNAC) N OTIoIa OTIOTEAEITAI ATIO TO KOUVNUA TOU CWHPATOC Kal TO TPIYPIMO TNC

KOIAIAG TOL BnAUKOU.

AvdaAuon ¢ Kivnon g TTépuyag deixvel 0TI UTIAPXEL Eva CAPEC OXEDIO TIOU
O@QOPA TNV GCULUTIEPIPOPA (ELYOPWUOTOC TOU OPCEVIKOU. Paivetal OTl ol
O0VNOEIC TwV TITEPUYWV MPTIOPOUV Vo SIEUKOAUVOULY TN dlacTIopd  TwWV
(PEPOPOVWV TIPOC TNV KOTELOBUVAON TOU BnAUKOU TIOLU PBpicKETal OTNV TIAVW

ETUPAVEIN TOL PUAAOU.
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KaB' 6An tn didpKela Tou 10 BNALKO TTANGIALEL, TO OPCEVIKO €XEl TNV KOIAIG TOU
KATW OTIO TO OWMA TOU PE TO ETIIBNAIO TOL 0PBOL VA CTPEPETAI TIPOCG TA EEW.
‘Eva KoIAlakG tunpa e€0koAouBei va dloykwvetal cuvexidovtag T d0OVrOEIC
TV TITEPUYWV. OTav 10 BnAUKG aAAddel KatevBuvon, evw TIANCIAdEl TO
OpPOEVIKO, TO OpoeviKO Ba Ttpofei o€ avtiotoixn oAAayn KatevBuvong €10l
WOTE Va €pOBoLV TIPOCWTIO YE TIPOOWTI0. ‘Otav 10 BnNALKO eival 3-5XIA Kovtd
OTI0 TO OPOEVIKO, EeKIVAEL HIO CEIPA OTIO KIVACEIC TOU KEPOAIOU, OTIOU TO
OPOEVIKO KOUVAEI TO KEQAAI TOL Kal TIPOC TIC VO KATELOBUVOEIC UE AVWTATO
oplo 1i¢ 30 poipeg (Arita and Kaneshiro, 1989). Aut n CLUTIEPIPOPA TWV
OPOEVIKWV KOTA T OIGPKEID TNG €PWTOTPOTIAC XPNOIYEVEL €101 WOTE TO
BNALKO va amoacioel av Ba peivel, SnAadn va dexBei 10 apaeviko, n av Ba
@UYel Kal Bo eyKaTaAeiPel TO QUANO. Z€ OTIOIOONTIOTE GNUEIO TN EPWTOTPOTIING
T0 BNAUKO €ival oe Béon va armoppiPel 10 apoeVIKO Kal va @Uyel (Arita and

Kaneshiro, 1989).

Mepduota IOV €ylvav OO Toug Lance kai cuvepydteg (2000) €deikav oTl
Aypio BNAUKA ixav TIEPICCOTEPEC TIIBAVOTNTEC VO ATIOPPIPOULV APCEVIKA TIOL
EKTPAPNKOV O €PYACTNPIO £vavTl AYPIWV OPOEVIKWY, KOTA TN OIAPKEID NG

EPWTOTPOTIIOC.

TENOC TO APTEVIKA TIOU €KONAWVOULV Ta d1AdOXIKA OTAdIA TNE EPWTOTPOTIIAC HE
N OWOTA CO€IPpd KOl 0TO0 CWOTO XPOVO B0 IKAVOTIOIGOLV UEYOAUTEPO OPIOUO
BNAUKQV PE aTIOTEAECPO PeYaADTEPN eTTITUXiIO OL{ELENG OE OXEON HE GAAA

apoevika (Arita and Kaneshiro, 1989).

To 1pito KO TEAELTOIO OTAdIO OTN CGEEOLOAIKT CLUTIEPIYPOPA Tou C. capitata

gival n o0levén. Ta apoevikd otapatave v dladikagia ¢ epwrtotpoTtiag 0,3
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sec TIpIv TiNdNEouV Tavw 010 BNAUKO Kal TtpooTiabrioouv yia ovlevén (R.D
Briceno et al, 1996). ' autd 10 OTAdIO TO BNALKO £Xel TTAAI T dLVOTOTNTA VO
OAAGEEL yvoun Kal va ormoppiPel 10 apoeviko. Av autO Oev yivel apxidel n
olodikaaoia ¢ oLlevéng (Eikova 11). MeplkeC @OPEC KATA TN OIAPKEID TNC
o0levéng ouvexidouv va Bouidouy TIC TITEPLYEC TOUC. AUTEC Ol OOVIOEIC UTIOPEI
VO OTI00KOTIOUV aTnv aU&nan Tou Xpovou {EuyopwHaTog 1) OTO VO KPATHOOoUV
TNV I00PPOTIIO TOU OPCEVIKOU. X& OAn TN OIAPKEID TNE OV{ELENG KPOTAEl TO
BNAUKO aTIO TNV GKPN TNC KolAiag Tou (Eberhard and Pereira, 1993). ' autd
T0 TEAELTOIO OTAOI0 NG OLLELENC TO APOEVIKO TIPOCTIOBEI va KPATHOEl TO
BNALUKO 00N TIEPICOOTEPN PO UTIOPE €101 WOTE META T oULLEVEN TO

OGUYKEKPIYEVO BNAUKO va punv avalntroel GAA0 aOVTPOPO yia deUTEPN OULELEN.
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Eikova 9: Ze€ouvaAiko kaAeopa (calling) apaevikol oTn KATW ETUQAVEIN TEXVNTOU QUAAOL

(a,B) Oudda apoevikwy TIoL KONAWVEL ae€0VAAIKO KaAeoua (calling) o€ lek.
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Eikéva 10: Epw,0

TPOTLIA OPCEVIKOD )
OTav 10 ONAUKO

Eikova 11: Z0evén

TAno1adk:.
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1.8 ETtidpacn €peBICUATWV Kal TIPONYOUUEVNG EPTIEIPIOg OTNV
0€EOVAAIKI] CUUTIEPIPOPA TWV OPTEVIKWV.

Ta éviopa ¢ olkoyévelag Tephritidae €xouv peAeTNOEl EVTIOTIKA e OKOTIO TNV
avaAuon g o€OVOAIKNG TOUC CUMTIEPIPOPAC. AUO OTIO TOUC TIOPAYOVTEQ
OTOUC OTIoioug OOBNKE I1IBI0ITEPN ONUACio TNV TIPOCTIABEIN KOTAVONONC TNG
0€EOVLOAIKIC CUUTIEPIPOPAC TWV OPCEVIKWV Eival: o) n emidpacn dla@opwv
EPEBIOPATWY OTIWC TLX. OTITIKWV, OCEPNTIKWV Kol ) 01 TIPONYOUUEVEG

EUTIEIPIEC TWV APTEVIKWV.

MARBOC TEIPOPATWY TIOL €YIVE OE OPOEVIKA, XPNOIUOTIOIWVIOG OCUEC OTIO
Ol0QOopEC ouaie Kal 1dlaitepa aiBEpIo €Aala, Ta  OTIOIO TTAiPVOLPE aTIO
OUYKEKPIYEVO PEPN QUTWV, £0€I€av OTI UTIOPOLV va auérjoouv TNV ETiTuyia
o0UleLENG. ZUYKEKPIPEVO, apoevikd tou C. capitata 1ou eixav ekteBei o€
apwpa  edaiov  pidag¢  Tlvidep  BeAtiwoav TNV OEEOVLOAIKI)  TOUG
OVTAYWVIOTIKOTNTA, KABWC Ta ONAUKA T SIEKPIVAV OCQPNTIKA KOl TO ETIEAEYQV
TIEPIOCOTEPO yia oOlevén (Shelly et al., 2007). Emiong, apoevika Tou
EKTEONKOV 0€ €Aala OO  @AOLOO  TIOPTOKOAIOD TIETUXOV TIEPIOCOTEPEC
oLLEVEEIC OE OXEON ME QUTA TIOL EKTEBNKAV € OTIAG vepo (Papadopoulos et
al. 2001). Znuavtkd ATav To OTIOTEAEOUOTO TNG €peuvag Tov Dukas Kal
Mooers (2003) o€ apoevika Tou gidou¢ Drosophila melanogaster. Ztnv £pevva
ouTr) €YIVE EUTTIAOUTIOUOC TOU TIEPIBAANOVIOG WHE OTITIKA EpeBiopata e
OTIOTEAECPO TNV a0&non TNC amodoxXNG TwV OPCEVIKWY OTIO Ta BNALKA Kal

av&norn TG eTitevéng ouleLEewv.

Melpauata Tou &yvav o€ dla@opa €idn eviopwv ¢ ta&ng Diptera kKabwg Kal

NG olkoyevelag Tephritidae €dsiéav 0TI 0 XWPOC Yo KABE OAPOEVIKN pUya
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OTIOTEAEI TOV ONUAVTIKOTEPO TIAPAYOVTA YIa TN GEEOVAAIKI) TOU GUUTIEPIPOPA.
JUYKEKPIUEVO TO OPCEVIKA TIOU OTNV TIPWIKN €VAAIKN {wn dlatnpolviay Ge
HIKPEC OMAdEC TIETUXAV HEYOAUTEPA TIOCOOTA CLIEVEEWV OTIO QAUTA TIOU
(ovoav og peyaAlTepeg opdadeC (Diaz-Fleischer et al., 2009). Mo avoAuTIKA,
yla 10 yévoc Drosophila, @aivetal 0Tl 0 XwPOg TIOU avaloyei oe KaBe dtouo
Taidel T0 ONUAVTIKOTEPO POAO yio TN PeATiwaon 1 T dlaTHPNCN OPICUEVWVY
XAPAKTINPIOTIKWY OTN CUMTIEPIPOPA TOL TIOLU ALEAVOUV TNV ATOMIKN ETUTUXIA
Cevyopwpatog (Dukas and Mooers, 2003). AKOun, TElpAUata oto €idog D.
melanogaster €3€i€av 0Tl APOEVIKA TIOU dlaTNPOUVTIOV OTOMIKA {Euydpwvav
EUKOAOTEPO TOCO ME Ta ONAUKA TIOU dlIATNPEOUVTAV ATOUIKA 000 KOl PE BNAUKA

Tou dlatnpouvtav og opddeg (Ellis and Kessler, 1975).

O 1pOTI0C dIATAPNONG TWV OPCEVIKWVY (OTOMIKA — HOdIKA) @aivetal Ot eTdpa
KOl OTa XOPOKTNPEIOTIKA tng oLlevénc. Apoevikd D. pseudoobscura Tou
olatnpolvIav og opadeg: o) koBuotepovuoav va &ekivrioouv T dladikaaia
EPWTOTPOTIIOC Kal B) TETUXAIVAV HIKPOTEPNC OlApPKelag GLIEVEEIC IO OTI TO
apoevIKa Tou dlatnpolvtav atopikd (Noor 1997). H dlatripnon apoEVIKWY ToU
gidoug D. paulistorum o€ atopikd KAoLBIE al&énoe TOOO TO TIOOOGCTO
EPWTOTPOTIIOG GO Kal TNV ETIITLXIO 00LELENC O OXEON HE TO OPTEVIKA TIOU
olotnpouvtav paldika (Kim and Ehrman, 1998). Akéun, 10 TIO EUTIEIPO
OPCEVIKA KATA@EPVAV va BEATILWOOLY TNV GEEOLAAIKN] TOUC CUMTIEPIPOPA Kal

KOT ETIEKTOCON VO OLENOOLV TOV apIBUO Twv culebéewv (Dukas, 2005).
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1.9 Xkomoc

H oe€ouvaAiky ouutepi@opd TNC MLUyag tng¢ Meooyeiov, C. Capitata €xel
HEAETNOEI EKTEVWC. APKETEC OTIO TIC OXETIKEC PEAETEC APOPOUV OTNV ETTIOPACT
¢ tpoeng (Yuval et al. 2002) kol Twv oounpwv epebiopdtwv (Shelly 2000,
Papadopoulos et al. 2001, Shelly 2001, Shelly and Mclnnis 2001, 2003,
Papadopoulos et al. 2006) otV 0€€OVONKN CUUTIEPIPOPA TWV APTEVIKWV KOl
0T 0e€0VOAIK} TOUC OVIOYWVIOTIKOTNTO. ETmiong, €ival yvwotdo mwg N
ETiOpaan ePeEBICPATWY (OTITIKWV, OCUNPWVY K.0.) eTTnpeddel BeTIKA ™ oLlELEn
OpoeVIKwV 0poco@IAag (Dukas and Mooers 2003). MapoAia outd dev
UTTAPXOUV CTOIXEID OXETIKA WPE TNV ETIOPOCN TWV OTITIKWVY EPEBICUATWV OTN
0€EOVOAIKI] KOl OVATIOPOYWYIKI) CUPTIEPIPOPA TNC MLUyag tng Meaooyeiou.
YTIOBETOUPE OTI N EPTIEIPIA TWV EVAAIKWY OPCEVIKWV KOl CUYKEKPIMEVA N
€kBean TOUC 0€ TIEPIBAAAOV e TIOAAG OTTTIKA epeBiopata emnpeddel BETIKA T

0€€OVOAIKN) TOUC CUUTIEPIPOPA.

SKOTIOC TNC TTopoVoag EPYOTiog NTav N HEAETN TNC ETIOPOCNE TWV OTITIKWV
EPEBICPATWY OTNV AVATIOPOYWYIK] CUUTIEPIPOPA TWV OPCEVIKWV TNG HUYOC
¢ Meooyeiou Kal GUYKEKPIUEVO GTO GEEOUOAIKO KAAeopa (calling) kai otnv
0€€OVOAIKA] TOUG QVTOYWVIOTIKOTNTO €VOVTl OPOEVIKWVY TIou Ogv Ba €XOuv

eKTeOEl e OTTTIKG epeBiopaTa.
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KE®AAAIO 2

2 YNIKA KAl MEGOAOI

2.1 XuvBnkeg epyactnpiou Kal Eviopa

Ta Tmepduata  TTpaAyPaToTIoONOnKkay oToug XwpPoug Tou Epyactnpiou
EvtopoAoyiag kai Mewpylkng ZwoAoyiag tou Mavemiotnuiov ©scoaiiog ato
10 MdpTIo €éw¢ 10 ZemTtePPPIo Tou 2008. OI UVONKEG TIOU ETTIKPATOVCGAV TOCO
Katd t dlatipnon Twv eVIOUwY 000 Kal Katd ) dleEaywyr] Twv TIEIPOUATWY
ntav otofepég: Bepuokpacia 25 = 1 °C, OXETKN vypocia 65 = 5% kai

QwtoTiepiodog 14: 10 d:X pe ™ ewtogacn va &ekiva atig 07:00.

Mo dlE€aywyn Twv TIEIPOUATWY XPNOIUOTIOINBNKaY EVTOoUa TIOU EKTPAPNKAV
yla pia yevia ato epyactnpio (Fi) kal tporjABav amod dypio TOTUKO TTANBLCouO
mM¢ MOyag ¢ Meooyeiov. O dyplog TIANBuouog TponABe  amod
TIPOCREPANPEVOLE KOPTIOUC (KUPIWC €0TIEPIOOEIDN) TIOU GULAAEXBNKOV OTNV
Ayxiodo Mayvnaoiag. ZUyKeEKPIYEVA, 1N CGULAAOYN YyIVOTAV aTIO TIPOCEOATO
TIPOOPBEBANUEVOLC KAPTIOUC TIOU PBpioKoviav KATW OT0 To OEVIPA PUTWV-
geviotwv. O TtpooBePAnuévol KAPTIOi PETAPEPOVIAV CTO EPYACTNPIO OF
otaBepeC ouvOnkeg (25+1°C) kal TOTIOBETOUVTIOV Of TIAAOTIKEC AEKAVEC,
ETMAVW Of AETTO OTPWHO OTIOCTEIPWHEVNG AUPOL TIOU OTIOTEAOVCE TO
UTIOOTPWHO  VOP@WoNC. O1 vOu@eC CULAAEyOVTOV KOl TOTTOBETOLVTIONL OF

TIAOOTIKG TPULPAIC SloPETPOL 5cm.

Ta eviAlKa Kol TV 000 QUAWV WPETA OTO TNV €€000 TOUC ATIO TIC VOUEPEC

HETagEPOVTaV o€ opadeC Twv 100-200 og EVAIva kKAoLPId diacTtacewy 30 X 30
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x 30. Ze kGBe KAOULPBI TOTIOBETOLVTAY VEPO CE TIAQGCTIKA QIOAISIO PE @ITIAL Kal
TPOPN n otoio armotedolviav amd peiypa vdpoAvpévng Tpwteivng (MP

Biomedicals, Ohio, USA), {axapng Kol vepol ae avaloyia 1:4:5 avrtigtolxa.

H wotokia twv BnAukwv yIvOTOV 0f TeEXVNTA KOIAO TIAQCTIKG NUICQaipIq,
XPWHATOG KOKKIVOU, Ttéxoug 1,5mm, diapetpou 5¢cm kai pe 40-50 opoidpopea
KOTOVEPNUEVEC OTIEC OIAPETPOU 1mm, OTIOLU Ta BnAukd ToTtoBETOVCAV TOV
WOBETN Kal ATEBETOV T QLY TOUC OTO ECWTEPIKO TOUG. TO KABE TTANCTIKO,
KOIAO nuIo@aiplo ntav tomoBetnuévo atn Bacn evog TpuBAiov. Ztn Bdacn tou
TPUPAIOL LTINPXE VEPO, £T01 WOTE N OXETIKI LYPACIA KATW ATIO TO TIAOCTIKO
nuIo@aipio va dlatnpeital oe TETola €THMEdN €101 WOTE VO ETUTPETIOLV TNV
WOTOKIO Twv BnAukwv (Boiler, 1985) oA\ Kol XUPOC TTOPTOKAAIOD IO T
OIEyEPON TWV BNAUKWV Yia woTokia. Ta avyd, pe tn Bonbeia HoAaKoU TIVEAOU
HETOQEPOVTOV O€ BPETTTIKO UTIOCTPWHO KATAAANAO yia TNV EKKOAAWYN TOUC Kal
TNV QVATITUEN TWV TIPOVUU@P®WVY. TO UTIOCTPWUA OTIOTEAOLVTIAV ATIO diCKOULG
BdauBokog dlapétpou 5cm  eumoTiIopEVOLC PE  10ml nuippevotng TEXVNTNAG
TPOQNG. e KABe dioko BauPBakog pe teXvNT TPOoEr tomobetolviav 100-150
OUyd Kol TOTTOBeTOLVTOY PEca O TIAACTIKA TPUPAia Petri diapétpou 9cm 1o
oTtoia gixav amooTelpwOei Ye KabBapo owvomveupa. Ta TPLPAIO KAEivovTav Kal
TOTIO0ETOUVTAV OE AEKAVEG, TIAVW GE AETITO OTPWHA APPOU. H avarmtuén twv
TIPOVUUQPWV OTO OPETITIKO UTIOOTPWHA OAOKANPWVOTOV 0€ 7-8 nUEPEC OF
Bepuokpacio 25°C peTtd TNV €KKOAOWN Twv aUYwWV Kal N VOUQwWon
TIPOYUOTOTIOIOUVTAV GTNV AUPO PETA TO Avolyda Twv TPLRAIwY. Ot VOPEEG TNC
F1 yevedq GLAAEyOVTOV € TIAOCTIKA TPURAIa Kal 1-2 nuéPeg TPV TNV €€000
TwV evnAikwv ta TpuPBAia TomtoBetovvtav oe kKAouPid Plexiglass dlootdoewv

30x30x30 e TpoEn Kal vepo. Kabnuepvd eAeyxotav n £€000C TwV EVNAIKWV.
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2.2 MeBodoAoyia

2.2.1 AoKipeg avlevéng

Mo T PEAETN NG ETOPAONC TWV OTITIKWV EPEBICUATWY OTN OEEOVLAAIK)
OVTOYWVICTIKOTNTO TWV 0PCEVIKWV NG MUyag tng Meooyeiou dlapop@uenkav
KatdAAnAa 4 kAoufid amd Plexiglas diaotdoewv 60x60x60 cm. ZuyKeKpPIYEVA
ota 2 amd 10 4 KAOLPBIG TOTIOBETHONKOV XPWHOTIOTEG, TIAACTIKEC O@AIPEC
OlOPETPOU 7Cm KOl TIAOOTIKA KAGSIA pe QUAAG TIOU OTTIOTEAOVCAV T OTTTIKA
gpebiopata evw o GAAa 000 KAOULPIA dlatnprBnkav adela. Mo avoAUTIKA, o€
KABe KAOUBI OTITIKWV €PEBICUATWV TOTIOBETONKE 1 KOKKIvN, 1 TIpdaoivn, |
Kitpivn, 1 MTAE o@aipa kal 4 TIAAOTIKA KAOSIA pE @QUAND. Ta  KAGSIA
TOTI00ETABNKAV OTIC 4 YwVvieg TOU KAOULPIOU Kal 0l TEOOEPIC PTIAAEG OTO KEVTPO.
OMNo 1O OTITIKA €peBiopaTa KPEPAOTKOV HE Ol0@aAVH) TIAACTIKO VAUO OTIO
HIKPEC OTIEC OTO €TAVW TUAUA Tou KAoLPIoL (Eikova 12a,B). Ta uttoAoITa 2
KAOULBId, 610U Ba TOTTIOBETOUVTAY TO OPCEVIKA TIOU O€ Ba EKTIOEVTO O€ OTITIKA
gpediopata, Euevav KEvA Kal ATIOPOVWONKAV aTtO KABE €id0C OTITIKNG ETIOQNC

(Eikdéva 13).

Metd Vv €€000 aTttd T0 VUUQIKO TIEPIBANUA, 200 apaevikd (F-) diaxwpiotnkav
aTo Ta ONAUKA Kol TOTIOBETONKaV OTa 4 EIBIKA JIOPOPPWHEVO  KAOUBIA
Plexiglas. Zuykekpipyéva, 100 apoevik@ TtomoBetnkav (avd 50) ota o0o
KAOLPI& pe Ta OTTTIKA gpebiopata Kal GAAa 100 TOTI0BeTONKAV avTioTOIXO OTO
o000 Gdela (Xwpic omTka epeBiopata) kAouPid. EmmAsov, 100 6nAukd
TOTIOBETNONKOY O OPAdEC TWV TIEVIE OTOMWVY, OFf OTOMIKA TIAQCTIKA
KAOLBOAKIO. ApOevIKA Kal BnAUKA eixav armeploplotn mpocBacn ae TPOPN

(Caxapn kal LdPOALPEVN TIPWTEIVN) Kal VEPO.
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Tn 140 nuépa PETA TNV £€000 ATIO TO VUUEIKO TOUC TIEPIBANUa (pia nuépa TIpiv
™ OOoKIU) oLLZELENG) Ta APOCEVIKA TWV OU0 UETAXEIPITEWY ONnUAvOnKav oTo
Bwpaka Pe VEPOUTIOYIA dlAPOPETIKOD XPwHAaTOg (TIPAGCIV, KOKKIVN) Yio Vo
gival duvatog 0 dlAXWPIOUOE TOUG. AVOAUTIKA, TO OPCEVIKA TOTTOBETOUVTOV
OToMIKG, pe T BonBela Tou “aspirator”, g€ €10IKA SIAUOPPWHEVO “QAKEAO* ATIO
opyavtiva (Eikova 14a). H akivntoToinon tou eVIOUoUu TIPAyUOTOTIOIn0VTOV
OOKWVTOC NTIO TIECN OTNV OPYaVTiVOL PTIPOCTA Kal TioW Ot T0 CWHPA TOU
EVIOUOU Kal N onuavon yivotav Bdagoviag pia PIKpR TeAEia oTo Bwpoka
(Eikéva 14f). Meta ) onuavon, 10 opCevikd TIOU €KTEONKAV OE OTITIKA
epebiopota kal 10 apoevikG TIOU Ogv €KTEOBNKAV, TOTIOBeTONKAV O¢ KAOULPI
Plexiglas dlaotdoewv 20X20X20 cm TIPOKEIUEVOL VO TIPOCUPUOCTOUV GTO VEO

TIEPIBAAAOV. ZUVOAIKA eTolpaotnKav 11 emavoAnyelg (Eikova 15).

Tnv 157 pépa, HETA TNV €000 TWV EVIOUWV ATIO TO VUUEIKO TIEPIBANQ
TIpaypoToTIoINONKE N doKIur aulevénc. Nwpig 0 TIpwi (6:30) TOTIOBETHONKAV
o€ KAaBe kAouBi Plexiglas (emavaAnyn) 10 mapBéva, avarmopaywyikd wplha
BnAukd. ATto Tig 8:00 £w¢ TIC 16:00, KABe 15 AeTITA Kataypa@oTav 0 aplBuocg
TV 0ULLEDEEWY TIOU TIETUXAIVOV TA OPOEVIKA TIOU €ixav eKTeBel O OTITIKA
epebiopata kal TO APOEVIKA TIou Oegv gixav ekteBei KABe emavaAnyng.
ErumAéov, kataypa@otav n dldpkela KaBe cLleLENG KOl 0 XPOVOC £wC TNV
évapén ¢ oulevéng (Eikova 15). Otav onuelwvotav pia oLlevén, 10 (evyapl
OTIOMOKPUVOTOV TIPOCEKTIKA OTIO TO KAOUBI Kol TOTIOBETOUVIaV OE QATOMIKO
KAOUBAKI PEXPI TNV OAOKANpwon ¢ oLlevénc. EmmAéov, amo 10 KAOULRI
OTIOJOKPUVOTOV KOl €va OPOEVIKO TNC OAANC METOXEIPIONG wWOTE N avoloyia

TV 000 KATNYOPIWV 0 KABE eavAaAnyn Topauével atabepr).
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2.2.2 Z€EOLOAIKO KAAeoua

Mo TN JEAETN TNC EMMIOPOONG TWV OTITIKWV €PEBICUATWY OTO GEEOLAAIKO
KOAEOUO TV OPCEVIKWY, Odlopop@wdnkav dvo kKAouPiad amo Plexiglas
olootdoswyv 60x60x60 cm. Zto éva amd Tta dVO KAOULPIG TOTIOBETHONKAV
OTITIKA epediopata evw 10 GAN0 dlatnpnenke adelo (BAéme § 2.2.1) (Ekova
16). Ze kdaBe kAouBi dlatnpriBnkav 100 apcevika yia 16 nuépeC Ko TG 3
TEAEUTOIEC NUEPEC  KATAYPAPNKE N eKONAWON TNC OEEOVOAIKAG TOUG
ouutteplpopdc (Eikova 17). Zuykekpiyeva, tn 14n, 157 kol 16n nuépa, pe
ouvexeic mopatnpioelg (kabe 15 Aemtd) amod Tmg 7:00 €wg Tg 16:00,
KaTaypa@oTav 0 apIBUOC TWV APOEVIKWVY TIOL KONAWVAY GEEOVOAIKO KAAETHO
o€ KABe KAOULPBI Kal n Béon Tou KABE apaevikoL 01O KAOULBI (xpwua c@aipag,

@OAMNO, TOiXWHO KAOUBIOD).

2.3 ZTaTIoTIKN avAaAuaon

H avdAuon Twv GCTOIXEIWV TIPAYUOTOTIOINONKE PE TIOPAUETPIKEG HEBOAOLC
XPNOIUOTIOIWVTOC TO OTOTIOTIKO Ttakeéto SPSS 13.00 (SPSS Inc., Chicago, IL,
U.S.A.). ZUyKekpIpéva, N ETIOPOCN TwV OTITIKWY €PEBICUATWY OTO TTOCOCTO
TwV OLLELEEWV, OTO XPOVO £wC TNV Evapén TNg aVleLENC kal atn dIAPKEIN TN
o0levéng ekTiundnke pe t-test. H emidpaon tng nAkiog (14n 157 ko 16y
NUEPQ), TNC WPOC KAl TWV OTITIKWV EPEBICUATWY Ot  ouXVOTNTA TOU

0€EOVAAIKOU KOAEOUOTOC EKTIUNONKE eTTiong e t-test.
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Eikova 12 a,B : KAouBia dlopop@wuéva e OTITIKA epeBicuata
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Eikova 13: KAoufid xwpic omtika epebiopata. Alokpivovtal o XOPTOVIO TIOU
XPNOIUOTIOINONKOV yIo TNV ATIOPOVWON TwWV KAOLBIWY OTIO gpediopata Tou

TIEPIBAAAOVTOC XWPOU.
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Eikova 15: EmavaAngelg dokipwv o0leuEng
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Eikéva 160,B: KAouBi pe omttikd () kal xwpi¢ omtTiké epediopata (B) yia

MEAETN TOU OEEOVOAIKOU KOAEGUOTOG
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Eikova 17a,3: ApoeviKd TIou eKONAWVOUV 0EEOVOAIKO KOAETHO
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KE®AAAIO 3

3 AINOTEAEZMATA

3.1 Aokiury oulevéng

210 Alaypappoa 1 divetal 0 aplBuoC Twv culeVEEWV APTEVIKWY TIOU EKTEBNKAV
0€ OTITIKA €PEBIoUOTA Kal OPTEVIKWY TIOU dloTnerndnkav ae TIEPIBAANOV XwpIC
OTITIKA epebiopata katd ) didpkela ™G nuépac. O apiBuog oulebéewv Twv
OPOEVIKWV TIOU EKTEONKOV OE OTITIKA €peBiopaTa ONUEIWOE TITWTIKA TIopEia
Katd T dldpkela ¢ dokiung ovlevéng (8:00 - 16:00). Qot600, 0 APIBUOC
oulebéewV TIOU TIETUXOV TO OPCEVIKA TIOU O&vV €KTEBNKAV O€ OTITIKA
epebiopata dev ep@avice oagry Tdon o€ oxeéon HE 10 Xpovo. O pEYIOTOG
apIBPOC oLlEVEEWV Kal TWV OUO KATNYOPIWV CNUEIWONKE aTto TIC 8:00 £w¢ TIC
9:00 10 Tpwi. ATO TI¢ 9:00 £w¢ TIC 11:00 0 GLUVOAIKOC APIBPOG TV CLIEDEEWV
MEIWONKE OAAG TOL OPOEVIKA TIOU EKTEBNKAV O€ OTITIKA EPEBiouaTa TIETUXAV
TIEPIOOOTEPEC OLLEVEEIC (8) 0 OXEON HE TO OPOEVIKA TNC GAANG KaTtnyopiag
(2). Ao ¢ 11:00 éw¢ ¢ 12:00 0 apiBPoC twv oULELEEWV ONUEIWTE UIKPN
avénon Je TO OPOEVIKA TIOU OEv €KTEBNKOV OE OTTIKA gpebiopata va
TIETUXOIVOUV pIa TIOPATIAvw oUCELEN OTIO TO APCEVIKA TIOU EKTEONKAV OF
OTITIKG epeBiopata (4 évavt 3). ATO TI¢ 12:00 €wg T¢ 16:00 0 GUVOAIKOC
apIBPOC TV OLIEDEEWY PEIWBNKE Kol TIOAL ZUYKEKPIPEVa, attd TI¢ 13:00 £€wg
TI¢ 14:00 onueiwdnke pia povo o0ELEN OTIO TA APCEVIKA TIOU EKTEBNKAV O€
OTITIKA epeBiopata aAAd oo Ti¢ 14:00 €wc TI¢ 16:00 Ta OpOEVIKA TIOU OV

EKTAONKAV 0€ OTITIKA gpeBiopata TIETUXOV 8 TLLEVEEIC Kal TO EUTIEIPO HOAIG 2.
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O apiBudg Twv oLuledéewV Kal TwV OLO KOTNYOPIWV TIOL TIOPOTNPNBNKE O€
KABe emavdAnyn oivetal oto Aldypapua 2. H €kBeon Twv OPOEVIKWV OE
OTITIKA epebiopata dev eTMEOPACE ONUAVTIKA OTNV €TTITELEN oLleLEswy (t-test,
P > 0.05). ZuvoAikd, Ta QPOEVIKA TIOU EKTEOBNKOV O€ OTITIKA gpediouata
TETuxav 22 ouleVEEIC Kal TA APOEVIKA TIOU OgV eKTEBNKaV 21. e 6 amod g 11
ETMAVOANPEIC TO OPOEVIKA Kal Twv OUO0 KATNYopIWV TIETUXOV (00 aplBuo
oulelgewv, oe 2 emavaANPel ouleDXOBNKOV TIEPICCOTEPO OPTEVIKA TIOU
EKTEONKOV O¢ OTMTKA epebiopata kat o 3 emavaAnyelg oulevXOnKav

TIEPICTOTEPO APTEVIKA TIOU OEV EKTEBNKAV.

210 Aldypappa 3 divetal n péon didpkela avlevgng (A) Kol 0 PUESOC XPOVOC
€w¢ TNV &vapén g oulevéng (B) aPOEVIKWY Kal TwV dUO Katnyopiwv. H pean
OIaPKEID aULELENG BNALKWV PE APTEVIKA TIOL EKTEBNKAV O€ OTTTIKA epediopata
(2 wpeg Kol 28 AETITA) ATOV EAAYPWC PEYOAUTEPN ATIO AUTH PE APCEVIKA TIOU
0ev eKTaBNKav (2 wpeg Kal 19 Aemtd) Xwpic Ouwg va dlaQEPEl oNUAVTIKA (t-
test, P > 0.05). O péoog xpovocg £w¢ TNV Evapen tng oVELENC APTEVIKWY TIOU
EKTEBNKOV 0€ OTITIKA epediopata NTav onUOVIIKA HIKPOTEPOC (2 wpeg Kol 35
AETITA) OTIO AULTOV TWV OPCEVIKWY TIOL OeV EKTEBNKAV (3 WPEC Kal 54 AeTtTd) (t-

test, P < 0.05).
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70 O oTTIKA epeBiopata

Ap1BPOC oulevéewv

Qpa

Aldypoppa 1. ApiBuog oulel&ewv OPOEVIKWY TIOU  €KTEBNKaV 1 Ogv

EKTEONKOV 0€ OTITIKA peBiouaTa KATta T SIAPKEID TNE NUEPOC
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6 0 otttk epeBiopata
M xwpig epebiopata

ApIBuO¢ oulelEewv

Emavainyeig

Aldypoppa  2: ApIOUOC oLIELEEWV QPOEVIKWVY TIOU €KTEONKav 1} Ogv

EKTEONKAV 0€ OTITIKA epediopata oe KABe emavainyn

47
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Aldypappa 3: Aldpkelo a0Zevéng (A) Kal Xpovog €wg Tnv évapén tng oLlevéng (B)

OPCEVIKWV TIOU EKTEONKAV 1} €V EKTEBNKAV O€ OTITIKA epeBiouata
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3.2 EKONAWGCN CeEOVLAAIKOU KOAECOUOTOC

210 Aldypaupa 4 divetal 0 PECOC APIBPOC TWV OPCEVIKWV Kal Twv duo
KATNyopIwv TI0U €KONAwvVaV oeE0LOANKO KaAeopa (calling) amo Tig 8:00 £wg TI¢
16:00 yio 3 guvexoueveg nuéEPEC (14n 157 kat 16n nuépa PETA TNV €€000 aTIO
TO VUUQIKO TIEPIBANUQ). MeEPICCOTEPO QPOEVIKA TIOU EKTEONKOAV OE OTITIKA
epebiopata ekdNAWVAV 0EEOVOAIKO KAAECUO GE OXEON ME TO APTEVIKA TIOU OEV
EKTEBNKOV ag OAN TN SIAPKEID TNE NUEPAC Kal yia TIC 3 NUEPEC Ttapatrpnong (t-
test, P < 0.05) (A, B, ). Qotdco, n wpa Katd ) JIAPKEI TG NUEPOC OEV Eixe
OTOTIOTIKWC ONUOVTIKNA ETTIOPACT OTO CGEEOVOAIKO KAAEOUO TWV OPOEVIKWV
TIOU €KTEBNKOV € OTITIKA €PEBICUATA KOl TWV APOCEVIKWVY TIOU OEV EKTEONKAV
(t-test, P > 0.05) evw n nuépa eixe onuavTIK Emidpacn OT0 OEEOVOAIKO
KOAECUO UOVO OTO OPOEVIKA TIOU dev EKTEONKOV O¢ OTITIKA epeBiouota (t-test,

P< 0.05).

Mo avOaAUTIKA, 0 PECOC apPIBUOC OPOEVIKWV TIOU EKTEBNKOV O OTITIKA
epebiopata ekONAWVAV TIEPICOOTEPO GEEOVAAIKO KAAECUO TTAPATNPOUVTOV TIC
HECTMEPIOVEC WPEC KOl TIC 3 NUEPEC. ZUYKEKPIUEVA, TN 147 nuépa T
TIEPIOCOTEPU OPCEVIKA TIOU EKTEONKOV O€ OTITIKA epediopata (16.5 - 17.75)
EKONAWOOV O€EOVOAIKO KAAeapa atto Ti¢ 11:00 éwg Tg 13:00, tn 157 nuépa
16.25 - 19.25 ekdnAwaoav oeoLOAIKO KaAsopa aro T 11:00 €wg tg 14:00
Kal T 160 nuépa 19.5 ekdnNAwaoav ae€oLOAIKO KAAeapa aTtd TI 13:00 €wc TIC
14:00. Ta opoeVIKA TIOL OV EKTEBNKAV OE OTITIKA gpeBiouata dev EPPAVICAV
oagn 100N otV €KONAWGON TOU GEEOVOAIKOU KOAEOUOTOC OTn OIAPKEID TNG
nuépac. Qotoco, tn 157 nuépa 18.5 apOeVIKA TIOUL OEV EKTEBNKOV OE OTITIKA

epebiopata, KOTG PECO 0PO, eKONAWGCAV 0eEOVOANIKO KAAeopa amd ti¢ 13:00
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€w¢ TIC 14:00 to peonuépl Kal ™ 160 nuépa 13.5 — 14.5 apoevikd ekdNAWaav

0€€OVLOAIKO KOAeopa aTtd Ti¢ 12:00 €wc Tig 15:00.

310 Aldypoppa 5 Oivetal 0 PECOC OPIBUOC OPOEVIKWV TIOU EKTEBNKOV OF
OTITIKA €pEBioATA Kol TIPOTIUNCAV TIC OQAIPEC, OTO E0WTEPIKO TOU KAOULPIOV
HE TO OTITIKA epediopata, yia TNV EKONAWGN GCEEOVOAIKOD KOAEGHATOC.
JUVOAIKG, TO TIEPIOCOTEPO OPOEVIKA TIPOTIHOVCOV TIC OQAIPEC Yl TNV
EKONAWGOTN 0eEOVOAIKOU KOAEOUOTOG Kol TIC 3 NUEPEC TNG Ttapatripnong (6.48,
7.85, 6.09 v 1n, 27 Kol 31 nuépa avtiotoixa). To TIEPICCOTEPA OPOEVIKA
eKONAwVAV GEEOVONKO KAAEOUA TIAVW O KITPIVEG KOl TIPACIVEG CQAIPEC OF
OAN N SIAPKEID TNG NUEPAC KOl TIG 3 NUEPEC TTOPATHPNONG. AlYOTEPU OPCEVIKA
EKONAWVAV TIPOTIUNGON yia TIC KOKKIVEC O@OIPEC Kal EAAXIOTA OPOEVIKA
EKONAWOOV 0EEOVOAIKO KAAEOUO TIAVW OTN UTIAE o@aipa (0.03, 0.06 kai 0.15

OpOeVIKA yia Vv 1n, 21 kal 31 gépa TTapatipnong avtioTtoixa).

210 Aldypoppa 6 Oivetal 0 PECOC aPIBUOC OPOEVIKWV TIOU €KONAWOE
0€€OVLOAIKO KAAECHO OTO QUAAA yiO TIC 3 NUEPEC TTapatipnong. Ta apCeEVIKA
TIOU TIPOTIUNCav Ta @UANO yia TNV €KONAWGON 0EEOVOAIKOU KOAEGUATOC HTav
AlyOTEPO OTIO QUTA TIOU TIPOTIUNGCAV TIC CQOIPEC. ZUYKEKPIUEVA, KOTA HECO
0po, TV 1§ nuépa 0.82 apaevIKA eKONAWTOY 0EEOVONKO KOAETUO OTA QUAAO

EVW TN 21 Kail 30 pépa TpoTipnoav ta @OAAa 1.7 kai 0.15 apaevikd, avtioTtorxa.

O pECOC apIBUOC OPOEVIKWV TIOU €KONAWGCOV GEEOUOAIKO KAAECUO OTO
TOIXWHOTA TOU KAOUPBIOL Pe T OTTIKA gpediopota yio T¢ 3 NUEPEQ
apatpnong Oivetal oto AlQypauud 7. ZUVOAIKA, TIEPIOCOTEPA OPOEVIKA

TIPOTIUNCAV TO TOIXWHOTO TOU KAOUPIOU OTIO OTI To QUAAD yIO TNV €KONAWGN
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0€€0LOAIKOU KoAéopatog (3.97, 4.7 kat 5.39 apoevika yia tv 1n, 27 ko 3n

pEPQ TTOPOTIPNONCG OVTioTOIXA).
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Aldypapua 4: MEcog aplOuOg EUTIEIPWY KOl U EUTIEIPWY  OPOCEVIKWY TIOU
EKONAWVOULV OEEOVOAIKO KAAECHA KOTA TN SIAPKEIA TNG NUEPOAC VIO TPEIC TUVEXOUEVECG

nuépeg (A), (B), (N
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Aldypapua 5: MEoog aplBuOg OpCEVIKWY TIOU EKTEONKAV O€ OTITIKA gpeBiouata Kal
EKONAWVOULV CEEOVAAIKO KAAECHA KATA TN SIAPKEID TNG NUEPOAC VIO TPEIC CUVEXOUEVECG

nuépeg (A), (B), (N oe cpaipeg dIAPOPETIKOU XPWUATOG
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Aldypopua 6: MEoog aplOUOg OPOEVIKWY TIOU EKTEONKAV O€ OTITIKA gpeBiouata Kal

EKONAWVOULUV OeEOVOAIKO KAAECHO KATA TN JIAPKEIO TNG NHEPAC VIO TPEIC GUVEXOUEVEC

nNuUEPES (A), (B), (N ota @UAAa
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Aldypappa 7: MEooC aplBuOC OPCEVIKWY TIOU EKTEONKAV O€ OTITIKA gpeBiouata Kal

EKONAWVOULV CEEOVAAIKO KAAECHO KATA TN JIAPKEIN TNG NHEPAC VIO TPEIC CUVEXOUEVEC

nuépeg (A), (B), (N ota TOIXWPOATA TOU KAOULBIOU

55



KED®AANAIO 4

4 ZYMMNEPAZMATA KAl 2YZHTHZH

Ta amoteAéopata pog Oeixvouv 0Tl o) eV LTIAPXOLV CHUAVTIKEC dIOPOPEC OTN
0€€OVOAIK] QVTOYWVIOTIKOTNTO UETOED OPOEVIKWV TIOU EKTEBNKOV 1) Oev
EKTEONKAV o€ OTITIKA epeBiopata B) n péon didpkela cLELENG APTEVIKWVY Kal
TV OLO  KaTNyoplwv OV dIOPEPEL CNUAVTIKA Y) 0 XPOVOC OTIOd0XNC TwWV
OPOEVIKWV TIOU €KTEONKOV O€ OTTIKA epeBiopata amo 1a BnAukd eival
ONUOVTIKA HIKPOTEPOG OTIO TO XPOVO OTIOO0XNG TWV OPOEVIKWVY TIOU OEV
EKTEONKOV 0) TIEPIOCCOTEPO OAPOEVIKA TIOU EKTEBNKOV OE OTITIKA epebiopata
EKONAWVOULV GEEOVOAIKO KAAECHA Kal €) Ol TIPOTIMWHUEVEC BETEIC EKONAWONC
0€€OVOAIKOU  KOAEOUOTOC TWV OPOCEVIKWY TIOU EKTEBNKAV OE  OTITIKA

epebiopata ival o1 KITPIVEC Kal TIPACIVEC TIAOCTIKEC OQAIPEC.

Ta OnAuka emtéAe€av va auleuxBolv oxedOV e id10 apIlBPO TO00 APCEVIKWV
TIou €ixov ekTEBei 600 KOl APOEVIKWY TIOU Oev €ixav eKtebei o€ OTITIKA
epebiopota. Paivetal Twg n dlAPKeEIa EKOECNC TWV OPOEVIKWV CFE OTITIKA
epebiopata amod tnv €€000 ATIO TO VUUEIKO TIEPIBANUO WG TNV AVOTIOPAYWYIKA
wplhotnta (141 nuépa) Oev eTTOPKEL yia Vv BeAtioon NG 0€€OVOAIKNC TOUG
artdédoaoncg Kal dev T KABIoTA TIEPICOOTEPO BEAKTIKA 0T BNAUKA G€ avTiBeon
HE TIEPITITWOEIC AWV Oitttepwv (Drosophila), omou n ékBeon oe epebiopata
a0&Noe oNUAVTIKA TNV aVTOYyWVIOTIKOTNTA Twv apaevikwv (Dukas and Mooers,
2003). Av Kol n emidpacn GAWV €PEBICPATWY OTIWG YIO TIOPAdEIYUQ,
oounpwv Kol Xnuikwv (Papadopoulos et al, 2006), auédvel TNV
OVTAYWVIOTIKOTNTA TWV OPCEVIKWV TN¢ MUyag Tn¢ Meooyeiou, KOTI TETOIO

@aivetal 6Tl 0gv I0XVEL YIa Ta OTITIKA epeBiopata.
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Ao TV AAAN TTIAELPA, @aiveTal OTI TO OPCEVIKA TO OTIOI0N EKTEBNKOV OE OTITIKA
gpeBiopata Tou  oulevxOnkav, €ylvav OTTOOEKTA attd Ta BnAUKA TIOAD
YPNYopOTEPO ATIO TA OVTIOTOIXO OPCEVIKA TIOU O&V €KTEONKOV. ApPCEVIKA
ekteBEINEVa 0o OTITIKA epediopata TOavVWC va gu@aviouv TIOIOTIKOTEPN
OULUTIEPIPOPA EPWTOTPOTIIOG OTIO TO ATIEIPA OPCEVIKA. H euTtelpia Kal n
OAANAETTIOPOOT) TWV OPCEVIKWV HE TO AVTIKEIUEVO OTO KAOLRI pe Ta epeBiopata
i0W¢ Ta KOTESTNOE IKAVOTEPD VA AVTIAOUBAVOVTOL TO XWPO KOl TIG ATIOCTACEIC.
AuTO eival apKETA ONUAVTIKO 0@OU Katd T OIAPKEI NG EPWTOTPOTIIOG N
OTIO0TACN KOl N ywvia JETOEL Twv d00 QUAWV ETNPEACEl CNUOVTIKA TNV
amodoxn N amoppiPn ToL APCEVIKOL attd 10 BnAuko (Briceno and Eberhard,

2002).

TENOC, OPOEVIKA TIOU €KTEBNKOV O OTTKA epebiopata  ekdNAwaav
TIEPICTOTEPO OEEOVAAIKO KOAEGUO QATIO TO OPOEVIKA TIOU Ogv eKTEBNKav. To
EUTIAOUTIOUEVO e epeBiopata TIEPIBAANOV KOl N TIPOCGOUOIWAN TWV KAPTIWV
HE OQUipEC OlOPOPWV XPWMATWY, OCUVIEAECOV OTNV  €vioxuon Tn¢
CLUTIEPIPOPAC QUTAC. AMWOTE, ALTO €ival PAVEPO KOl OTIO TNV TIPOTIUNGN
TWV OPOEVIKWV YIa TIC KITPIVEG Kal TIPACIVEG GQOIPEG, TIOL TIPOCOUOIAoLV
TOUC KOPTIOUG TWV €0TIEPIOOEIdWVY, TIPOKEIUEVOL VO EKONAWCOUV GEEOVOAIKO
Kodeopa (Nakagawa et al., 1978). Qotoco, n emidpacn Kal  AAAWV
epeBIoPATWY (TI.X. XNUIKWVY) Ba uTtopolae va PEAETNOEl PEANOVTIKA yia TNV
efoywyr]  YEVIKOTEPWV  CUUTIEPACHATWV  OXETIKA HPE T OEOLOAIKN

CLUTIEPIPOPA TWV APTEVIKWV.

57



BIBAIOIPA®IA

Arita, L. H., & Kaneshiro, K. Y. (1985) The dymamics of the lek system and
mating success in males of the Mediterranean fruit fly, Ceratitis
capitata (Wiedemann). Proceedings, Hawaiian Entomological Society,
25, 39-48.

Arita, L. H., & Kaneshiro, K. Y. (1989) Sexual selection and lek behavior in the
Mediterranean fruit fly, Ceratitis capitata (Diptera: Tephritidae). Pacific
Science, 43, 135 - 143.

Arita L. H., and K. Y. Kaneshiro (1986). Structure and function of the rectal
epithelium and anal glands during mating behavior in the
Mediterranean fruit fly male. Proc. Hawaii. Entomol. Soc., 26, 27-30.

Boiler, E.F. (1985). Rhagoletis cerasi and Ceratitis capitata. In Handbook of
insect rearing (eds P. sing & R.F. Moore), Elsevier, Amsterdam, the
Netherlands, 2, 135 -144.

Bonizzoni M., Guglielmino C. R., Smallridge J., gomulski M., Malakrida AR
and Gasperi G.(2004). On the origins of medfly invasion and expansion
in Australia. Mol. Ecol., 13, 3845 - 3855.

Bonizzoni, M., B. I Katsoyannos, R. Marguerie, C. R. Guglielmino, G.
Gasperi, A. Malacrida, and T. Chapman. (2002). Microsatellite analysis
reveals remating by wild Mediterranean fruit fly females, Ceratitis
capitata. Mol. Ecol, 11, 1915-1921.

Briceno, R. D., Ramos, D., & Eberhard. W. G. (1996) Courtship behavior of
male Ceratitis capitata (Diptera: Tephritidae) in Captivity. Florida

Entomol., 79, 130 - 143.

58



Briceno, R. D., and W. G. Eberhard. (2002). Decisions during courtship by
male and female medflies (Diptera: Tephritidae): Correlated changes in
male behavior and female acceptance criteria in mass-reared flies.
Florida Entomol., 85, 14-31.

Casana-Giner, V., Gandia-Balaguer, A., Mengod-Puerta, C., Primo-Millo, J., &
Primo-Yufera, E. (1999) Insect growth regulators as chemosterilants for
Ceratitis capitata (Diptera : Tephritidae). J. Econ. Entomol., 92, 303 -
308.

Carey JB (1996a). The incipient Mediterranean fruit fly population in California
. Implications for invasion biology ecology, 77, 1690 - 1697.

Diaz-Fleischer, F., Arredondo J., & Aluja, M. (2009) Enriching early adult
environment affects the copulation behavior of a tephritid fly. The J.
Exp. Biol., 9, 2120-2126.

Dukas, R., and A. O. Mooers. (2003). Environmental enrichment improves
mating success in fruit flies. Animal Behaviour, 66, 741-749.

Dukas, R (2005) Experience improves courtship in male fruit flies. Animal
behavior, 69, 1203 - 12009.

Dyck, V.A., Hendrichs, J., & Robinson, A.S. (2005) Sterile Insect Technique
Principles and Practice in Area-Wide Integrated Pest Management
Springer, Dordrecht, The Netherlands.

Eberhard W. G., and F. Pereira (1993). Functions of the male genitalic
surstyli in the Mediterranean fruit fly, Ceratitis capitata (Diptera:
Tephritidae). J. Kansas. Entomol, Soc, 66, 427 - 433.

Ellis, L. B. & Kessler, S. (1975). Differential posteclosion housing experiences

and reproduction in Drosophila. Animal Behaviour, 23, 949 - 952.

59



Feron M., (1962). L' instinct de reproduction chez la mouche Mediterranean
des fruits Ceratitis capitata Wied. (Diptera: Trypetidae) Comportement
sexual. Comportement de ponte. Rev. Path. Veg. Entomol. Agric. Fr,
41, 1 -129.

Fletcher. B. S. (1989). Life history strategies of tephritid fruit flies. In world
Crop Pests. Fruit Flies. Their biology, natural enemies and control, 3B,
195-206.

Katsoyannos, B.l. (1994) Evaluation of Mediterranean fruit-fly traps for use in
sterile-insect-technique programmes. J. App. Entom. 118, 442 -452.

Katsoyannos B.l. (1996). Integrated insect pest management for citrus, in
Northern Mediterranean countries. Benakio Phytopathological Institute,
Athens. P:67.

Katsoyannos, B.l., Papadopoulos, N.T., Heath, R.R., Hendrichs, J., &
Kouloussis, N.A. (1999b) Evaluation of synthetic food-based attractants
for female Mediterranean fruit flies (Diptera: Tephritidae) in McPhalil
type traps. J. App. Entom. 123, 607 - 612.

Kim, Y. K. & Ehrman, L. 1998. Developmental isolation and subsequent adult
behavior of Drosophila paulistorum. Courtship. Behavior Genetics, 28,
57-65.

Lance, D. R., Mclnnis, D. O., Rendon, P., & Jackson. C. G. (2000) Courtship
among sterile and wild Ceratitis capitata (Diptera: Tephritidae) in field
cages in Hawaii. Ann. Entomol. Soc. Am. 93, 1179 - 1185.

Liquido, N.J., Shinoda, L.A., & Cunningham, R.T. (1991) Host plants of the

Mediterraneam fruit fly (Diptera: Tephritidae) an annotated world

60



review. In Miscellaneous Publications 77. Entomol. Soc. Am, 83, 1863 -
1878.

Malacrida A. R., Gulielmino G., Gasperi L., Baruffi L. and Milani R. (1992).
Spatial and temporal differentiation in colonizing populations of
Ceratitis capitate. Heredity, 69, 101 - 111.

Nakagawa, S., R. J. Prokopy, T. T. Y. Wong, J. R. Ziegler, S. M. Mitchell, T.
Urago, and E. J. Harris. 1978. Visual Orientation of Ceratitis capitata
Flies to Fruit Models. Entomol. Exp. Appl, 24, 193 - 198.

Noor, M. A. F. 1997. Environmental effects on male courtship in Drosophila
pseudoodscura. J. Insect Beh, 10, 305 - 312.

Papadopoulos, N. (1998) Study on the biology and ecology of the
Mediterranean fruit fly Ceratitis capitata (Diptera : Tephritidae) in
Northern Greece, Aristotle University, Thessaloniki.

Papadopoulos, N. T. (2004). Mediterranean fruit fly Ceratitis capitata (Diptera:
Tephritidae). In Encyclopedia of Entomology (Ed J.Caminera), Vol.2,
pp. 1367 - 1370. Kluwer Academic Press.

Papadopoulos, N. T., & Carey, J. R., Katsoyannos, B. I, &Kouloussis, N.A.
(1996) Overwintering of the Mediterranean fruit fly (Diptera:
Tephritidae) in nortern Greece. Ann. Entomol. Soc. Am, 89, 526 - 534.

Papadopoulos, N.T. & Katsoyannos, B.l. (2003) Field parasitism of Ceratitis
capitata larvae by Aganaspis daci in Chios, Greece. BioControl, 48,
191 -195.

Papadopoulos, N., T. Shelly, N. Niyazi, and E. Jang. (2006). Olfactory and
Behavioral Mechanisms Underlying Enhanced Mating Competitiveness

Following Exposure to Ginger Root Oil and Orange Oil in Males of the

61



Mediterranean Fruit Fly, Ceratitis capitata (Diptera: Tephritidae). J.
Insect Beh, 1-16.

Papadopoulos, N. T., B. I. Katsoyannos, N. A. Kouloussis, and J. Hendrichs.
(2001). Effect of orange peel substances on mating competitiveness of
male Ceratitis capitata. Entomol. Exp. Appl, 99, 253 - 261.

Paranhos, B.J.A., Walder, J.M.M., & Papadopoulos, N.T. (2002) A simple
method to study parasitism and Field biology of parasitoid
Diachasmimorha longicaudata (Hymenoptera: Braconidae) on Ceratitis
capitata (Diptera : Tephritidae). Biocontrol science and Technology, 13,
631 -639.

Quesada-Moraga, E., Martin-Carballo, I, Garrido-Jorado, I, & Santiago-
Alvarez, C. (2008) Horizontal transmission of Metarhizium anisopiiae
among laboratory populations of Ceratitis capitata (Wiedemann)
(Diptera : Tephritidae). Biological Control, 47, 115 - 124.

Quesada-Moraga, E., Ruiz-Gearcia, A., & Santiago-Alvarez, C. (2006)
Laboratory evaluation of Entomopathogenic fingi Beauveria bassina
and Metarhizium anisopiiae against puparia and adults of Ceratitis
capitata (Diptera : Tephritidae). J. Econ. Entomol, 99, 1955 - 1966.

Shelly, T. E. (2001). Exposure to alpha-copaene and alpha-copaene-
containing oils enhances mating success of male Mediterranean fruit
flies (Diptera: Tephritidae). Ann. Entomol. Soc. Am, 94, 497 - 502.

Shelly, T. E., and D. O. Mclnnis. (2001). Exposure to ginger root oil enhances
mating success of irradiated, mass-reared males of Mediterranean fruit

fly (Diptera: Tephritidae). J. Econ. Entomol, 94, 1413 -1418.

62



Shelly, T. E., and D. O. Mclnnis. (2003). Influence of adult diet on the mating
success and survival of male Mediterranean fruit flies (Diptera:
Tephritidae) from two mass-rearing strains on field-caged host trees.
Florida Entomol, 86, 340 - 344.

Shelly, T. E., Edu, J., Pahio, E. (2007) Scented males and choosy females:
Does male odor influence female mate choice in the Mediterranean
fruit fly? J. Chem. Ecol, 33, 2308 - 2324.

Yuval, B., R. Kaspi, S. A. Field, S. Blay, and P. Taylor. 2002. Effects of post-
teneral nutrition on reproductive success of male Mediterranean fruit
flies (Diptera: Tephritidae). Florida Entomol, 85, 165 - 170.

Vargas, R.l., Peck, S.L., McQuate, G.T., Jackson, C.G., Stark, J.D., &
Armstrong, J.W. (2001) Potential for areawide integrated management
of Mediterranean fruit fly (Diptera . Tephritidae) with a braconid
parasitoid and a novel bait spray. J. Econ. Entomol, 94, 817 - 825.

Vreysen, M.J.B., Robinson, A.S., & Hendrichs, J. (2007) Area-Wide Control of
Insect Pests Springer, Doedrecht, The Netherlands.

Alapovtidng A. A. (2009). MeAétn ¢ BlooikoAoyiog Kal TG CUPTIEPIPOPAC
OIOQOPETIKWV TTANBLCoWY TNG PUyoC g Meooyeiov Ceratitis capitata
(Diptera: Tephritidae), Aldaktopikr) d10TPIPN, MavemIoTuIo @saoaliag.
N. lwvia Mayvnaoiag

Oikovopou A. (2006). AvaAuan @uGIKwY TIANBuoPwV NG Meaoyelakrng Moyag
Ceratitis capitata - Algpebvnon TNC OXEONC YEVOTUTIOU KOl TWV
EEVIOTWV NG ME TN XPNon MIKPOdOPUPOPIKWY dEIKTwY, AloTpIBn

METATITUXIOKOU JITTAWMATOC €1dikevanc, Matpa.

63



Tlavakdakng, M. E., & Katooyiavvog, B. | (1998) ‘Eviopa KapTtoQopwv

O&VTpWV Kal aptiéAov, AypotuTtog, ABrva.

64



MANEMNIZTHMIO OEZ>XAANIAZ

BIBNAIOOHKH
TnA.: 24210 74-ftittrflISB 1331 V!

MANEMIZTHMIO GEX>AAIAZ
BIBAIOGHKH

004000105346



