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NEPIAHWH

H ehid Bewpeital éva atmd 1a apxaidtepa KaAAlEpyoUpeva €idn, Pe agloonueiwTn
OIKOVOUIKI] KAl TTONITIOPIK onuagia Ox1 HOVO yia TIG XWPES TNG Aekavng TG Meooyeiou
OTTOU ATTO TNV APXAIOTNTA KOAAIEPYEITAI, CUYKEVTPWVOVTAG TO HEYOAUTEPO APIBUO TwV
TTAYKOOMIA KAAAIEPYOUEVWY OEVOPWY AAAG Kal OAO TOV UTTOAOITTO KOO UO.

H EAANGOa kaTéxel TRV TPITN B€0N TNG TTAYKOOMIAG TTAPAYWYAS 0 EAAIOAAdO Kal
Bpwolueg eAIEC Kal DIaBETEI Eva 101aiTEPA HEYAAO APIOPO KAAANIEPYOUUEVWY TTOIKIAIWV.
21n Mayviola n KaAANEpyeia TNG ENIAG BewpeiTtal pia aTrd TIG ONPAVTIKOTEPES €AV OXI N
onuavTtikoTtepn. lMeploxég O0TTwWG 10 MAAIO, N gupUTEPN TTEPIOX TOU AAPUPOU Kal Ol
2TTopAdeg €Xouv HeyAAn Ttrapadoon otnv eAaiokopia. To TEPAOTIO, QUEIWTO Kal
EVTEIVOUEVO OIKOVOUIKO eVOIA@PEPOV YIa TNV KAANIEPYEIQ TNG EAIAG KAl TWV TTPOIOVTWV
TNG O TIAYKOOWIO  €TTiTTedO, QAVTAVOKAG KAl  OTIC TIPOCTIABEIEG  yIa TNV
ATTOTEAECUATIKOTEPN QVTIUETWTTION TWV KUPIOTEPWYV EXOPWV KAl AOBEVEIWV TNG.

O 06dkog TNG €NIAG, WG KUPIOTEPOG KAl KATAOTPOPIKOTEPOG €£XBPOC TNG eival
ApPNKTa CUVOEDEUEVOG HE TNV TTAPOUCia TNG KAAAIEPYEIAG avVA TOUG QIWVEG KAl ava TOV
KOOUO, OUYKEVTPWVOVTAG TO ETTIOTNUOVIKO €VOIAQEPOV XWPIG UTTEPBOAN, GAou Tou
KOOouou. Q¢ pgovopayo €idog, 0 dAKOG TNG ENIAG £XEl OUYXPOVioel Tn BioAoyia Kal T
@aivoAoyia Tou akpIBwWGS TTAvw oTn @aivoAoyia TnG NG iTe auTr) ival KAANIEpyoupEvn
€iTE QUTOQUNG, EKPPACOVTAG OUVANA KAl TIG IDIAITEPES TTPOTIUACEIG TOU.

2KOTTOG TNG TTapoucag dIaTPIRRG NTav va PeAETNOei KaB' OAn Tnv dIGPKEIQ TOU
€TOUG N dUVANIKN TwV TTANBUCUWY Tou ddKou TNG EANIGG 0T Mayvroia - Pe Eueacn oTIg
EVKOTAAEAEIMUEVEG KOl QAUTOQUEIC €NIEC Kal va yivel OUyKpITIKA afloAdynon Tng
ATTOTEAEOUATIKOTATAG TTAAQIWYV KAl VEWV EAKUCTIKWY OTTWG To EAKUCTIKO Biodelear. lNa
TO OKOTTO auTd €yKaTaoTAONKAV dUO dikTua TTaYiIdWYV TTaPAKoAoUubnong Tou, £va yia
TNV TTAPAKOAOUBNOCN TNG dUVAMIKNG TOU TTANBUCHOU TOU Kal €vVa YIO TNV CUYKPITIKN
agloAdynon TPIWV EAKUCTIKWY OUCIWY OTTWG, Tou BelkoU appwviou, Tng Entomela kai
ToU Biodelear.

ATTO Ta ATTOTEAECUATA TTPOKUTITEI OTI OI QUTOQPUEIG — EYKATOAEAEIUPEVOI EAAILOVES
KOl Ol EUTTOPIKOI EAQIWVEG AEITOUPYOUV WG ~‘OuyKolvwvouvta Ooxeia™ yia Tov
TTANBUCoUS TOou OAKO TNG €ANIAG UTTNPETWVTAG TOV PBIOAOYIKO TOU KUKAO. AQevOg Ol
AUTOQPUEIG — eyKaTAAEAEIYPEVOI EAQIWVES ~"adeldlouv’” TNV TTEPIODO TTOU Ol EPTTOPIKOI

eAalveg gival OeKTIKOI TTPOGROAAC, apeTépou “yepiCouv™ Tnv TrEPiodo Tou Xpodvou
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KATA TNV OTT0ia, OV UTTAPXEl OI0BE0INOG KAPTTOG yia TTPOCROAr) OTOUG EUTTOPIKOUG
EAQIWVEG PETA TNV OUYKOMIOH, AAAG UTTAPXEI OTOUG QUTOQPUEIG EAQIWVEG.

2TN OUYKPITIKA agloAOynon TwV TPIWV EAKUCTIKWY, TOU BEIKOU apuwviou (As), Tou
Biodelear (Bi) kal Tou Entomela (En), 1o B€1ikd appwvio (AS) KATEYPAWE TIG KOAUTEPEG
€MOOOEIC OTO OUVOAO TNG TTEPIOdOU TwV TTapaTnPnoewy. H eAKUoTIKOTNTA TOU
Biodelear (Bi) dev diépepe onuavTiké atrd ekeivn Tou BeikoU apuwviou (As), aAAG oUuTe
Kal atroé Tou Entomela (En) o€ 611 apopd Tnv TPoc€AKUCN Tou dAKOU TNG €AIGG, TTapd
MOVO OTnV TTPOCEAKUCT TTEPICOOTEPWY OAPOEVIKWY OTOMWY auToUu. To €AKUOTIKO
Entomela (En) mmapouciaoce TIG XaunAOTEPEG CUANAWEIG 0TO OAKO TNG €ANIGG KAl TO
UWPNAGTEPO OIKOAOYIKO QTTOTUTTWHAO O€ £VTOUO PN OTOXOUG, DIOPEPOVTAG ONPAVTIKA
atro 10 B€NKO appwvio (As), OxI 6w Kal aTrd To Biodelear (Bi) oTig GUAMAWEIS aTOPWV
TOU dAKoU. To TTapatTavw eAKUCTIKO dla@EPE onuavTika atrd 1o Biodelear (Bi) kai 10
BeNKS appwvio (As) oTIG CUAAWEIS AAAWY EIBWV EVTOPWV.

Ta ammoteAéopaTa NG TTapoucag dIaTPIPRAG ATTOKWAIKOTTOIOUV KATA TO PMETPO TOU
duvartou, TIG METABOAEC OTNV BUVAMIKN TwV TTANBUCHUWY Tou dAKou TnNG €NIGG aTnVv
meploxn NG Mayvnoiag, avadeikvuoviag ouvaua Tov pOA0 TwWV auToQUWYV —
EVKATAAEAEIMUEVWV EAQIWVWY, YEYOVOG TO OTToio Ba TTPETTEl va AapBdavetalr copBapd
UTTOWIV KATA TNV avATITUgn Kal €QOPUOyr TwV OTPATNYIKWY QVTIUETWITIONG TOU.
MapdAANAa n oUYKPION TNG ATTOTEAEOUATIKOTNTAG TWV TPIWV EAKUCTIKWY, OTTOTEAEI HIa
TTPWTN TTPOCEYYION OTN XPAON VEWY EAKUCTIKWYV OUCIWYV, YIa TNV TTapakoAoubnon Tou

ddKou TnG eNIGG.

Aégeig kAei1dia: Bactrocera oleae, duvapikry tou TTAnBuopou, Trayida McPhail,

QUTOQUIG, EUTTOPIKAG, TTapakoAoUBnan TTANBUCHOU, EAKUCTIKA, ATTOTEAECHATIKOTNTA.
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SUMMARY

The olive is considered to be one of the oldest cultivated species, with remarkable
economic and cultural importance not only for the countries of the Mediterranean basin,
where it is cultivated since antiquity, gathering the largest number of world-grown trees
and the rest of the world.

Greece is the third-largest producer of olive oil and edible olives worldwide and
has a very large number of cultivated varieties. In Magnesia prefecture, the olive
cultivation is considered one of the most important, if not the most. Areas, such as
Pelion, the wider area of Almyros and Sporades have tradition in olive cultivation. The
enormous, demanding for olive oil and increasing economic interest in cultivating olives
and their products globally is connected with efforts to protect the crop from pests and
diseases.

The olive fruit fly, Bactrocera oleae is the most prolific and devastating pest of
olive cultivation. Intense efforts to control this pest have been applied for many years.
As a monophagous species, the olive fruit fly has synchronized its biology and
phenology precisely on the phenology of the olive tree, either cultivated or wild growing,
expressing its particular preferences.

The aim of the current Master’s thesis was to study the dynamics of olive fruit fly
populations in Magnesia throughout the year, with emphasis on abandoned and
cultivated olive trees. We also compared the performance of the new attractant
Biodelear with that of Ammonium Sulphate and Entomela. For this purpose, two
networks of attractant - based traps were installed, one for the monitoring of population
dynamics of olive fruit fly and one for the comparative assessment of three attractants
such as Ammonium Sulphate, Entomela and Biodelear.

The results show that wild growing-abandoned olive groves serve as a reservoir
facilitating persistence of the population under unfavorable conditions. On the one
hand, olive fruit fly populations abandone the wild growing olive groves during the
period when the commercial olive groves are susceptible to attack, and on the other
hand, they return during the period in which there is no fruit available for infestation in
commercial olive groves, after harvest.

In the comparative assessment among the three attractants Ammonium sulphate
(As), Biodelear (Bi) and Entomela (En), ammonium sulphate (As) showed the best
performance over the entire observation period. The attractiveness of Biodelear (Bi)
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did not differ significantly from that of Ammonium Sulphate (As), nor from Entomela
(En) in terms of attracting the olive fruit fly, except the attraction of more male
individuals. The attractant Entomela (En) captured the lowest number of olive fruit flies
and had the highest ecological footprint in non-target insects, varying significantly from
ammonium sulfate (As), but not from Biodelear (Bi) in captures of olive fruit flies.
Entomela (En) captured significantly more non-target insects than Biodelear (Bi) and
Ammonium sulphate (As).

The results of the current Master’s thesis depict seasonal changes to the extent
possible in the dynamics of olive fruit fly populations in the Magnesia region, while at
the same time highlighting the role of wild growing-abandoned olive groves, which
should be taken seriously in the development and implementation of any control
strategy against this fly. At the same time, comparing the efficacy of the three
attractants, this is a first approach to using the new attractant Biodelear to monitor the

olive fruit fly.

Key words: Bactrocera oleae, population dynamics, McPhail trap, wild growing,

commercial, monitoring, attractants, efficacy.
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Evw, o Xautoupag ATTOOTOAOG, €ipal o ouyypagéas autng tng M.A.E.. Autin M.A.E.
QAVTIKATOTITPICEI TNV €PEUVA TTOU EYIVE OTTO EUEVA Kal Oev £xel UTTOPANBEI (€€ oAokAripou
N Mépog TNG) cav tpoTtrTuxiaokh diaTpiBi A M.A.E. o€ autd 3 GAAo TpOoTITUXIaKO N
MeTamrruxiako [Mpdypaupa Zmmoudwyv 1dpupdTwy TpiroBdBuiag Ektraideuong Tou
EOWTEPIKOU N ECWTEPIKOU.

OTr010 OUVEPYOOTia KABWG Kal TO HEyEBOG aUTAG dNAWVOVTAI ETTAKPIBWGS OTO AVTIOTOIXO
1edio autiAg TnG diaTpIBng. Etmiong éxw diaBdoel OAeg TIC BIBAIOYPAPIKES avaPOPES

TTOU TTapaTiBevTal OTO TEAOG.
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Q¢ emPBAETTWYV TNG £PEUVAG TTOU TTEPIYPAPETAI O€ AUTA TN d1aTPIRr, dNAWwvw 6TI OAoI
o1 6pol Tou EcwTepikou Kavoviopou tou MetatrTuyiakou MNpoypauuaTog 21Toudwy Tou
TuApatog lewTtroviag PutikAg lMapaywynig kar AypotikoU [lepiBaAAoviog €xouv

TNPNBEI atrd Tov KO XauToupa ATTOGTOAO.
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1. FENIKH EIZArQrH

1.1 loTopIKN avadpour OXETIKA HE TNV €A1 Kal TNV KOAAIEPYEIA TNG

H eMid wg @uTIKG €idog dlatpéxel Ta BAON Twv aiwvwy Kal gival éva amo Ta
apxaiotepa €idn TTOU 0 AVOPWTTOG e¢NUEPWOE Kal KAANIEpYNOoe. ApXaIOAOYIKG
eupnuata aAAG kal PEAETN TNG POP@OAOYIOG €vOOKAPTTIWY AYPIWV CUYYEVWYV TWV
KAANIEPYOUUEVWY TTOIKIAILWV €AIAG, KATAOEIKVUOUV OTI KaAAIEpyouvTav €ANIEG ATTO TNV
TTPOIOTOPIKA €TTOXN (4" pe 3" XIAIETIA TT.X.) KQI TNV TTPWIKN €TTOXA TOU XAAKOU, OTnv
TepIoxn TNG Eyyug AvatoAng (Zupia, Aipavog, MNMaAlaioTivn, lopanA, lopdavia kai
Aiyutrto) (Zohary and Spiegel-Roy, 1975), (Liphschitz et al., 1991). AA\eg
apxaioAoyIKEG Epeuveg oTnv TTeploxr Kfar Samir Tou lopanA eugavifouv tnv 6" xIAIETIa
TT.X. WG TNV TTEPiIOdO OTTOU NON KaAAIEpyouvTav €AIEG yIa TNV TTapaywyr] €AaloAddou
(Galili et al., 1997). H petavaoTeuon Twv avBpwTTwy, TOAVWS Kal N KAIUATIK aAAayn
(Moriondo, Stefanini and Bindi, 2008) aAA& ciyoupa n OIKOVOUIKAy onpacia Tng
KAaAAIEPYEIOG TNG EAIGG KAl 01 EUTTOPIKEG oUVAAAaYEC 0driynoav oTnv eEATTAWON TNG O€
OAn Tnv Aekdvn TnG Meooyeiou (Besnard et al., 2002), ammd AvaToAr) TTpog Auon Kal
TT0I0 €VTATIKG KAAAIEPYOUUEVN aTTO TNV €TTOXN TOou XaAkou (Terral et al., 2004). ZTnv
EANGOa uttdpyxouv eupripata evookapTriwv atmod tnv NeoAhiBikry emoxn (4.000 m.X. -
2.700 1.X.) otn Adpica (ZoupAi MayouAag), otn Mayvnoia (Aiyivi), otn Mavn
(Runnels and Hansen, 1986) ka1 otn avaTtoAikr) KpAtn (BadAtog Koupepévou) atrd 1o
TEAOG TNG NeoAiBIkn ¢ eToxn¢ (2780 11.X. — 2525 11.X.) (Caniellas-Bolta et al., 2018).
2UhQwVa Pe AANOUG gpeuvnTEG ATTO TNV €TTOXH TOU XaAkou (2.700 m.X. - 1.800 11.X.)
apxiCel n o ocuoTnuaTtikn KaAAiépyela NG eNidg otn Kpntn (Muptog, Kvwoodg)
(Hamilakis, 1996) kai n €méKTAON TNG TTPOG TNV VNOIWTIKY (KUKAGSEG) Kal NTTEIPWTIKNA
EANGOa (Mukniveg) (Runnels and Hansen, 1986).

1.2 Ta§ivounon kai pop@oAoyia Tng eAidg (O. europaea)

H ehid, (Olea europaea) avnkel otnv 1G¢n Twv Lamiales, otnv oIKoyévela TwvV
Oleaceae, oT1o yévog Olea kal gival TO JOVO €id0G TToU TTAPAyEl £dWDINOUG KAPTTOUG
(Carriero et al., 2002, (Copeland et al, 2004, Seifi et al., 2013). Qg TTePIOXT KATAYWYAS
Tou €idoug O. europaea eikaletal n AQpIKA, agou Ta aypia €1d6n Olea chrysoplylla kai
Olea laperrini Tou Bewpouvtal duecol TTpoyovol Tou @uovTal ot Bopeia AQPIKN
(Aiyutrto — Zouddav) kai vOTIa TNG EpAMOU Zaxdpa avTtioToixa (Levinson and Levinson,
1984).
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To €idog O. europaea eutrepiExel €€ utroeidn (Besnard et al., 2002, Vargas and
Kadereit, 2001), ek Twv otroiwv TO uTrocidog O. europaea subsp. europaea Toug
TUTTOUG N TTOIKIAiEg O. europaea subsp. europaea var. sativa r; O. europaea subsp.
europaea var. europaea Tou gival n KaAAiepyoupevn eNid kai To O. europaea subsp.
europaea var. oleaster 1 O. europaea subsp. europaea var. silvestris TTou €ival o
TTPOYOVOGS Kal N aypia Pop®r NS KaAAiEpyouuevng €AIAG, N Koivwg aypiehid (Green,
2002, Besnard and Bervillé, 2000, Breton et al., 2009, Hannachi et al., 2010). Kai ol
duo autoi TuTrol O.e. subsp. europaea var. europaea (KaAAIEPYOUUEVOG TUTTOG) Kal
O.e. subsp. europaea var. silvestris (dypliog TUTTOG) OI OTTOIOI CUVUTTAPXOUV OTN
Meaodyelo, gival dITTAOEIONG e id10 apIBPO XpwHOooWHATWY 2nN=46, (Bracci et al., 2011),
YEYOVOG TTOU dNUIOUPYEI MEXPI OUEPA AVOTTAVTNTA EPWTHHATA OXETIKA WE TOV AKPIPN
TOTTO KATAYWYNG TOUG, TOV TPOTTIO dnuioupyiag Toug (emmAoy KAWvVwV aTtd TOV
avBpwTro, peTaAA&EeIS 1 uBpIdiopdg) (Belaj et al., 2007, Besnard and Bervillé, 2000,
(Rugini et al., 2016). Kara pia ekdoxn o dypiog TUtmog O. europaea var. oleaster
onuioupyndnke atrd Tnv diakoTITOuEVN KaAAiEpyeia Twy eAaidédevtpwy (Levinson and
Levinson, 1984).

["eveTIKEG EpEUVEG DEiIXVOUV OTI HAAAOV OI KOAAIEPYOUUEVEG TTOIKIANIEG KaI Ol AYPIES
€NIEG €ival DIOQOPETIKOI TUTTOI TOU idIou €idoug O. europaea, €V N YEVETIKA OUYYEVEIQ
TOoug au&dvel 600 TTANCIAOUME TNV YEWYPOAQIKN TTEPIOXT TNG Meooyeiou Kal To avTiBeTO
oupBaivel 6co atmopakpuvopacTte amod auth (Angiolillo et al.,1999). O avBpwTrog
dnuIoUpyNoE TIG KAANIEPYOUUEVEG TTOIKIAIEG, ETTIAEYOVTAG ATTO TA AypIa QUTA EKEIVA TTOU
EMPAvVICaV PEYAAUTEPOUG KAPTTOUG 1) TTEPIEKTIKOTATA O AAdI KAl TA OTTOIQ OTN CUVEXEIX
avatrapriyaye Kal O1EdwOoE YE TNV JETAVAOTEUON Kal TO eUTTOpIo (Lumaret et al., 2004).

H oTaupoeTTikoviaon 1Tou gu@avifel To €id0g Kal N apxéyovn kartaywyn tng €NIAG,
€XOUV dNUIOUPYNOEl PI TEPAOTIO OECAPEVR YEVETIKAG TTAPAAAAKTIKOTNTA, OAAG €TTIONG
Kal yia duokoAia atn diaxeipion kal TautoTroinon Twv TroikIAlwy (Al-Ruqgaie et al.,
2016).

Mop@oAoyikd n e€Nid €ival €va UTTOTPOTTIKO, ENPOQPUTIKO, aiwvoplo, aglBalEG,
0€vopo 1 Bduvog, Ye Uwog TTou ptropei va @rdacel Ta 10-15 pérpa Kal e avrioToixa
MEYAAN OIGUETPO KOPUOU, O OTT0IOG eP@aVIleEl €COYKWHATA Kal KOINOTNTEG. AIABETE
aonuotrpdaoiva @UAAa Aoyxoe€ldr], Acioxelha, depuaTwdn Kal PIKPAG AEukd aven Trou
oxnuartifouv Botpuwdng Tagiavlicg (Z@akiwTtdkng, 1996). O kapTdg TNG NG givail
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OpUTIN ATTOTEAOUMEVN ATTO TO EEWKAPTTIO, PMECOKAPTIIO KAl €VOOKAPTTIO, EVW Eival

XOAPAKTNPIOTIKO TO QAIVOUEVO TNG TTapeviauto@opiag o€ auTh (Rugini et al., 2016).

1.3 H kaAAiépyela TnG €AIAGg

H kaANiépyeia NG €NIGG wg pIa aTrd TIGC OPXAIOTEPEG KAl ONUOAVTIKOTEPEG
OIKOVOUIKA OTO KOOUO, QTToTEAE TNV TTI0 d1adedopEvn KAAAIEpyEIQ OTn AekAvn TNG
Meooyeiou pe 750.000.000 eAaiddevTpa, OUYKEVTPWVOVTAG Avw Tou 95% Twv
TTAYKOOMIa KOAAIEpYoUPEVWY OEVOPWY, akoAouBei n Acia, n Apepikr kai n Qkeavia
(Rugini et al., 2016), ka1 T0 90% NG TTAYKOOMIOG TTapaywyng eAaloAddou (Hatzopoulos
et al., 2002). MNepioodTEPEG aTTO 1250 KAANIEPYOUNEVESG TTOIKIAIEG €ENIAG €ival dN
YVWOoTEG atmo 54 xwpeg (Ganino et al., 2006), kKal ApKETEG ATTO AUTEG £XOUV apxaia
KATOYWYH, OTTOTEAEOPO TNG MiENG apxaiwv TTOIKIANIWY KAl TOTTIKWV AypIwv dEVOPWYV
(Cicatelli et al.,, 2013, Elbaum et al., 2006). H TTaykOcopia KAANIEPYOUMEVN €KTAON
uttoAoyietal o€ 10,65 eK. ekTdpla Kal o€ 19,26 €k. TOVOUG €NIEG, ME TTPWTN XWPA OF
TTapaywyn v lotravia pe 2,573 k. ektapia, deutepn TNV ITOAia pe 1,165 €K. eKTAPIA
Kal TpiTn TNV EAAGSa pe 0,887 ek. ektdpia (FAOSTAT, 2016). H EAAGOa dI1aBETEI apKETA
MEYAAO aplBuo TTOIKINIWY Avw TwV €KATO, yIa TNV apiyr TTapaywyr €AaloAdadou n
Bpwolywyv eAaiwyv f Kal Twv duo Tautoxpova. Mapd Tnv Utmapén peyaAou apiBuou
EAANVIKWV TTOIKIAILOV TTOAU AiyEC aTTO QUTEG €XOUV JEAETNOEI YEVETIKA Kl KAaTaxwpEnoEi
OTIG TTAYKOOUIEG TPATTECEG YEVETIKOU UAIKOU, QPKETEG QTTO QUTEG €XOUV OUYYEVEG
YEVOTUTTO, €V TIOIKIAiEG OTTwG n KopwvEikn, n Kohapwv, n ©OpouutroAid Kal n
Ayoupoudavako gu@avifouv agloonueiwTn yeveTikr kaBapdtnta (Linos et al., 2014).
EkT6C a1md TIC TTpoavagpepBeioeg TTOIKINIEG, AAAEC onUAVTIKA KAAAIEQYOUMEVES €ival N
Meyapitikn, n Augiocong — KovoeppBoAid, n XovdopoAid XaAkidikng, n KoBpéikn —
Mavdki, n Maupohid Meoonviag, n AlavoAid Kepkupag k.a. (Therios, 2009).

O Nou6g Mayvnoiag xapaktnpi¢etal atro TRV KAANEPYEIa TG EAIAG, KAl TTEPIOXES
omtwg 10 MNAAIO, N eupuTEPN TTEPIOXH TOU AAPJUPOU Kal O ZTTOPAdEG £XOUV TTapddoon
oTnVv €Aalokopia. ZuvoAikd KaAAlepyouvTal TTEPITIOU 225.794 OTpEPPATA, PE TTEPITTOU
4.064.300 O&évopa (A.A.O.K., 2014). Kupia kaAAigpyoUpevn TTOIKIANIG €ival n
peyaAokaptrn “"KovoepBoAid TnAiou™ 1 aAAiwg ovopalduevn BoAiwTikn, TnAiou
Apgioong, Aptag, K.a. (O. europaea var. med. rotunda) n otroia KaAAIEpyEiTal €TTiIONG
oTn Z1eped EANGDa, AITwAoakapvavia, EUBoia k.a. (@gpidg, 2015). H “"KovoepBohida™

TTapdyel €mTPOTTECIEG €ANIEG, OI oTToie¢ ammd 10 1994 ¢ivan [poidv Ovouaciag
3
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MpoéAeuong wg "KovoepBoAid MNMnAiou BoAou. H TToikiAia auTr| gival oXETIKA avOEKTIKN
OTO Wuxog, KaAliepyeital otn Mayvnoia oe uyopeTpo PEXP! Ta 450 pétpa Kal o€
EUVOIKEG OUVONRKEG PTTOPEI va dWaoEl OTPOYYUAO ueydAo KapTrd Bapoug 5,5-8,0 yp., 0
OTT0I0OG CUYKOWIZETAI TTPACIVOG | JAUPOG TTPOKEIMEVOU VO UTTOOTE ETTECEPYQTia ME
QUOIKN CUPwoN (ZeakiwTakng, 1996, Oepidg, 2015). Ta TeAsuTaia xpovia UTTAPXEI N
Tdon avrikatdotaong 1N KovoepBoMidg MNnAiou 1 véwv QuTEUCEWYV, 0€ APOEUONEVEG,
eVQopPEG TTEPIOXES TNS Mayvnaoiag OtTwg 11.X. N Néa AyxiaAog pe TG TToikIAieg KaAauwyv
Kal XaAKIOIKNAG, oUPdewva pe TNV NTNON TG ayopdg, aAAd kal Adyw Tng coBapng
euttddelag TnG KovoepBoAidg otnv BepTiolANiwaon Verticillium dahliae (MavaydtTouAog,
1993).

1.4 O1 Kup16TEPOI £XOPOI TNG EAIGG
1.4.1 O ddkog TnG €Aidg Bactrocera oleae (Rossi, 1790)

O ddakog TnNG eNiIdg Bactrocera oleae (Rossi, 1790) €ival 0 1Mo onuavTikdg Kal
KATOOTPOWPIKOG €XOpOG TNG €Nidg. HOn amd tov 3° aiwva 1.X. 0 OedppacTtog
ava@EpETal o€ éva - OKOUARKI TTOU TpWwel Tov KapTro TNG eNIds”™ (Mauppidg, 1998, Sagri
et al., 2014). O d4KoG w¢ avTIKEIPEVO AUTAG TNG diaTpIPng, Ba TTapouaiacTei dIECOdIKA

oTa ETTOPEVA KEQAAQIQ.

1.4.2 O TrupnvoTpATNG TNG €AIAg Prays oleae (Bernard, 1788)

O TrupnvotpnTnNg TNG €ANidg Prays oleae (Bernard, 1788, Lepidoptera —
Yponomeutidae). Eival To de0tepo, HETA TO OAKO TNG EAIAG, TTIO ONUAVTIKO EVTOMO OTTO
Aatmoyn OIKOVOMIKNG CNMIAG, TTOU evONMEl O€ OAEG TIG TTEPIOXEG TNG AEKAVNG TNG
Meooyeiou, 6Tou KaAAigpyouvTal eAIES. Eival povo@ayo €idog, PE TPEIG YEVIEG TO XPOVO,
apxA¢ yevouévNng Pe TNV avBoia va avattuoeTtal ammo Tov AtrpiAio - Mdio, n kapTrépia
Tov louvio — loUNIo kai Tov ZemTéuBpio — OkTwppio n diaxeipalouca QUAASBIa
(Mazomenos et al.,, 1999, Gonzalez et al., 2015, Villa et al.,, 2016). 2¢ OouvOAKeg
EPYACTNPIOU TTPOVUPQEG TOU TTUPNVOTPATA ATAV dPACTHPIEG T VUKTA, VW VUKTA
woToKoUuoav Ta ONAUKA evAAIKa KATA TTPOTIUNON TTAVW O KAAUKEG avBwyv €AIGS Kal
ETMIONG OTNV KATW TTAEUpd Twv QUAAwV (Shehata et al., 2003). H o emiuia yevid
Bewpeital N KapTropia, Adyw TNG TTPOWPENS TITWONG TwV TTPOCRERANUEVWY KAPTTWV N

oTroia pTTopEi va getrepdoel kal 10 40% TG Tapaywyng, ePeavifovtag pia €Eapon NG
4
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TTPooBOAAG KABe Tpia xpdvia (Ramos et al., 1998). O1 moIKIAieg Apgioong n
KovoepBoAid kai Meyapitikn w¢ HEYOAOKAPTIEG €ival TTIO €TIOEKTIKEG TTPOCBOANG
(Petrakis, 2000). H avTIueTWITION TOU TTUPNVOTPNTN BaCileTal 0€ WYEKATPOUG TNV AVOIEN
EVAVTIOV TNG avBOBIag YEVIAG KAl apyoTEPA €vAVTIOV TNG KAPTTORIAG yeVIAg OTav O
KOPTTOG QTTOKTHOEl HPEYEDOG 3-4 XIA. PE EYKEKPIYEVA XNUIKA OKeEudopata OTTwWG
opYavoQooPWPIKA Kal TTupeBpiveg. MNMoAU KOAG atroTeAéouaTa XWPIG TIG ETTITITWOEIG
o010 TTEPIBAAAOV TWV CUMPBATIKWY OKEUAOHATWY TTPOKUTITOUV OTTO TOV WEKOAOWO HE
Bacillus thuringiensis (Yamvrias and Young, 1977) 1 pe okeudopaTta aiBuAeviou
(Rosales et al., 2008, Ramos et al., 2008). BioAoyikég uéBodol OTTWG N XPAoN
dlaxutipwv alBuleviou £dwaoav Tepitrou 40% peiwon TNG TPooBoAng (Sabouni et al.,
2008), evw n PEBOBOG TTAPEUTTOBIONG TNG OUCEUENG €ival IKAVA VO MPEIWOElN TNV
TTPOOPBOA KATW aTTd TO ETTTTEDO OIKOVOMIKNG CNUIAG, OPKE va eQapPOleETal
ouvexoueva yia 2-3 €tn (Mazomenos et al., 1999, Hegazi et al., 2009, Kikionis et al.,
2017).

1.4.3 To Aekdvio R yaupn ywpa TnG €Aldg Saissetia oleae (Olivier 1791)

To Aekdavio i} yavpn ywpea g eAIdg Saissetia oleae (Hemiptera - Coccidae —
Saissetia), €ivalr evdnuiké €idog TG NOTIOG AQPIKAG, HE TTAyKOOMIa €EATTAWON
(Orphanides, 1990, Byron, et al., 2015). NpooBdaAel @UAAQ Kal BAACTOUG ATTOPUCWVTAG
TA, &vw TrapdAyel  MENTWON ATTEKKPIMATA TTAVW OTA  OTToId  OEUTEPOYEVWIG
avaTrTiooovTal JUKNTEG TOU OUUTTAOKOU TNnG KaTtvidg. H TTpooBoArl atrd 1o Aekdvio
TTPOKAAEI atTOQUAAWON, EApavon KAAdioKwyv, pEiwon QwToouvleong, MeEiwon TNG
TT00OTNTAG Kal TToIéTNTAG TNG TTapaywyns (Argyriou and DeBach, 1968, Briales and
Campos, 1988, Orphanides, 1990, Argov and Rdssler, 1993). To é&viopo avamTuooEl
ouvABwg pia f PEPIKWG duo  yeviEG To £T0¢ (Orphanides, 1990), pye TTOAU €UVOIKEG
ouvOnkeg iowg kal Tpeig (Byron et al., 2015). AvatrapdayeTtal TTapOEVOYEVETIKA, WOTOKEI
otnv EANGSa amd 1éAog Mdiou €wg péoa AuyouoTou (Stratopoulou and Kapatos,
1998). To BnAukod TTpooTaTEUEI KATW ATTO TO CWHHA TOU TA AUYA, EVW PETA TNV EKKOAQYN
ol TTPOVUNQEG 1NS nAIKiag épTTouv  avalnTwvTtag KatdAAnAo onueio Tavw oTo dEvOpOo
yla va eykataoTtabouv (Tena et al., 2008). AkoAouBouv GAAeC SUO TTPOVUNQIKES NAIKIEC
MEXPI TNV evnAIKiwon. Alaxelpdadel Kupiwg wg TTpovuuen 2" kal 3" nAikiag aAAd kai
wg¢ veapod BnAukd (Pucci et al., 1986). Na TRV AvTIHETWTTION TOU EKTEAOUVTAI EQAPHOYEG

KAAUWNG oOTa TIPOVUHPQIKA oTddia TG 1" nAiKiag HE PUBPIOTEG AVATITUENG,
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OpPYOVOQOOPWPIKA, TTUPEDpiveg Kal eTriong pe Tapa@ivikd éAaila. H epapuoyn
TTAPAPIVIKWY EAAIWV TO XEINWVA KAl TO KAADEUA UTTOPOUV VA PEIWOOUV CNUAVTIKA TOV
TTANBUOUO TOU EVTOPOU XWPIG va eTTNPEACOUV TOUG PUOIKOUG £xBpoug Tou (Nicetic et
al., 2011, Ouguas and Chemseddine, 2011). AvTiBeTa, N eQapPoyy EVIOUOKTOVWV
eUpEWG @AopaTog oTNV NI TTUPOdOTOUV TNV TTANBUCIaKA £€apor) Tou Aekaviou Adyw
agaviopou Twv QUOIKWY exBpwv Tou (Argyriou and DeBach, 1968, Stratopoulou and
Kapatos, 1998, Youssef et al., 2004, Tena, 2007). H eicaywyn ) n TTpooTacia Twv
QUOIKWV £XxBpwV Tou Aekaviou 61Twg Tou Metaphycus helvolus (Argyriou and DeBach,
1968), Metaphycus lounsburyi (Paraskakis, Neuenschwander and Michelakis, 1980,
Tena and Garcia-Mari, 2009), Metaphycus bartletti (Orphanides, 1993), Rhyzobius
Forestieri (Katsoyannos, 1984), Coccophagus scutellaris (Abd-Rabou, 2011) «ai
AAAWV pTTopEi va dlatnpAoel Tov TTANBUCUO Tou AEKAVIOU O€ QVEKTA YIa TNV KOANIEPYEIQ

ETTiTTEOA.

1.4.4 H rapAarodpia Parlatoria oleae (Colvée)

H tmapAatépia Parlatoria oleae (Colvée) (Homoptera — Diaspididae) €xel
TTAYKOOMIA €EATTAWON, €ival ONUAVTIKOG £XOpAOS TNG eNIAS Kal TOUAGXIOTOV 200 akoua
QUTIKWV €1dwv (Kennett, 1967). MpooBaAel OAa ta pépn Tou dévdpou (Kopuod — KAadid
- BAaoTOUG — QUAAQ — KAPTTOUG) aTTONUWVTAG QUTIKOUG XUMOUG Kal EEa0BEVWVTAG TO
0évOpo. H kUpia CnuId TTPOKAAEITAl PE TNV TTAPAUOPPWON TWV KAPTTWV Kal Tn
dnuIoUpYia OKOUPOXPWHWY KNAIdWYV, OUVTEAWVTAG £T01 OTN PEIWON TNG EUTTOPIKAG
Toug atiag 16iwg Otav TTPOKEITAl yIa TTIPACIVEG £mMITPATTEQIEG €NIEC. 2TV EAAGSa n
TTapAaTépla €XEl BUO YEVIEC TO XPOVO (QVOIEIATIKN Kal ¢BIVOTTWPEIVH]), dUO TTPOVUUQIKA
oTadla péEXP! TNV evnAikiwon kal dlaxeinadel wg oulsuypévo BnAukod (Stathas et al.,
2005, Biche and Sellami, 2011). ‘Epeuveg €xouv Oeitel o011 n  TmapAatdpia
QVTIMETWTTICETAI IKAVOTTOINTIKA YE TNV £EATTOAUCN 1) TN dIATHENON TWV QUOIKWYV EXOpUWV
NG 6TTwg 10 Aphytis maculicornis, Coccophagoides utilis (Kennett, 1967, Rochat and
Gutierrez, 2001), Chilocorus bipustulatus, Rhyzobius lophanthae (Erler and Tung,
2001, Stathas et al., 2005). H xnuikr avTigeTWTTION &V €VOEIKVUTAI OTTWG KAl yIA TO
Aekavio, TTap’6Aa autd av KpIBei atrapaitntn, XPNOIMOTTIOIOUVTAI TTAPAPIVIKA EAdia Kal
pubpioTég avatTugng (YIMAAT, 2018).
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1.5 O ddkog TnG €A1dg Bactrocera oleae (Rossi, 1790)
1.5.1 ZuoTnuaTtiki Kardragn

O ddakog TnG €Nidg, B. oleae avAkel otnv Ta¢N Twv AITTTEPWY, TNG OIKOYEVEIAG
Tephritidae (Newman 1834), otnv utrooikoyévela Dacinae, oto dBpoioua Dacini, 010
yévog Bactrocera (Macquart 1835) kai oto uttoyévog Daculus Speicer. H oikoyéveia
Twv Tephritidae TepIAapBaver repitrou 500 yévn, pe trepitrou 5.000 €16n (NBN Atlas,
2018). H mAsioyneia Twv €1dwv autwv TTepITTou 95% eival @uToQAya, evwy €va
TT0000TO 25% - 30% a1rd AuTA €ival KAPTTOPAYA, TTAPOVTA O€ TPOTTIKEG KAl EUKPATEG
mrepioxég (Virgilio et al., 2014). To dBpoioua Dacini r} uttooikoyévela Dacinae (61TTwg
ava@épetal amd AANOUG €peuvNnTEQ) TepINaUBavel €KTOC Twv GAAwv, Ta yévn
Bactrocera (Macquart), Dacus (Fabricius), Ceratitis (McLeay) ota oTtroia avrjkouv
MEPIKA aTTO TA KATAOTPOPIKOTEPA KAPTTOPAYQ, OTEVOQPAYA Kal TTOAU@Aya €10n 6TTwg o
0dKog TnNG NG Kal n puya Tng Meooyeiou avriotoixa (De Meyer et al., 2013, Virgilio
et al., 2014). To yévog Bactrocera (Macquart) repiAapBaver repitrou 500 €idn, déka
atro autd gival evonuIKA TNG AQPIKAG, £va €¢ auTtwy Kal o 0AKoG TNG EANIAg B. oleae
(Copeland, 2004). Mapd& TNV hMEYAAN OIKOVOUIKA ONUAcia Twv €10WV TTOU TTEPIEXOVTAI
oTo dBpoicpa Dacini, dev €xouv TeAElWOEl aKOPO oI CulnTACEIC yIa TNV KOIVWG
atmodekTr Tagivounon toug (Virgilio et al., 2015). ‘ETo1 To uttoyévog Daculus Speicer
TTEPIEXEI DUO €idn TTOU OXeTiCovTal Pe TNV oikoyévela Twv Oleaceae, To Bactrocera
(Daculus) oleae kai To Bactrocera (Daculus) munroi (Krosch et al., 2012, Virgilio et al.,
2015). ZUpQwva Ouws MeE AGAAeG avagopég TOo uTtoyévog Daculus Speicer eivai
ouvwvupo Tou Afrodacus, gival AQPOTPOTTIKO UTTOYEVOG TO OTTOIO TTEPIEXEI EVVEQ €idN,
TEOOEPQ €K TWV OTTOIWY PETAEU aUTWYV Kal 0 OAKOG OXETICOVTAI PE TNV OIKOYEVEIQ TWV
Oleaceae (De Meyer and Ekesi, 2016).

1.5.2 Mop@OAoyIKd XapOaKTNPIOTIKA

To eviAiko Tou ddkou TNG eNIGG €xel prkog TTepitrou 4-5 XIA., (Eikéva 1) To oTToio
MTTOPEI VO dla@épEl JETALU TWV TTANBUCPWY A Kal aTOPwWY EaITiag TnNG diagopoTToinong
NG dIaTPOoYnG, ¢€iTe ot OpemTIKOTATA 1 dlaBecIUOTNTA OTA TTPOVUPQIKA OTAdIa
(Tzanakakis, 2006). O1 rTépuyeg gival uaAwdng dlaPAveic, JE XAPAKTNPIOTIKA paupn
MIKPR KNAida oTnv Kopu@r NG kK&Be piag (Daane et al., 2004). H ke@aAn gival KiTpivo —

KaoTavr, ME OUO PAUPEG KNAIBEG KATW aTTO TIG KEPQIEG, ME MEYAAOUG OUVOETOUG
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IP1I0iCovTeEG  KuavoTTpdoivoug o@BaApoug (MauBpiag, 1998). O Bwpokag oOTO
MEYAAUTEPO PEPOG TOU gival KOOTAVOS PE Acukd oTiyuata otn Bdon Twv TITEPUYWYV, HE
pMaupn pdxn Kal TEOOEPIG YKPICeG Talvieg evw To scutellum eival Asukd (Vossen et al.,
2000). H koINIG €x€l YEVIKA KAOTAVO XPWHATIONO PE EVOANAOOTOUEVEG HAUPES KNAIDEG
o€ KABe TuApa. To BnAukS diakpiveTal ATTd TO APOEVIKO ATTO TOV WOoBETN O0TNV AKpN TNG

KOIAIGG TOU.

Eikéva 1. To evijAiko BnAukd Tou dAkou TnG ENIGG

O wob£Tng eival paupog Kal TTPoeEExel e pNKog TrepitTou 1-1,5 xIA.. Ta auyd
gival Aeukd eAAEIPOEION ETTIMAKN O OXAMA PTTAavAvag, Je pnkog 0,738 + 0,01 xIA. Kai
O1aueTpo 0,21 xIA. £ 0,06 xIA. (Geng, 2014). H TrpovUpen gival &trodn, XwpPig KEQAAIKN
KAWa, JE OTOMATIKA popia TUTTOU yvaBikwyv aykioTpwyv (Eikéva 2) (MNauppidg, 1998),
AEUKN} TTPOG KITPIVWTTA OTaV avaTITUCOETAl O0€ TIPACIVOUG KOPTTOUG €MIAG  Kal
TTOPPUPOEIONG OTaV AVOTITUOCETAI O PAUPOUG, GTAVOVTOG TO MAKOG Twv 7-8 XIA.
(Tzanakakis, 2008).
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Eikéva 2. Mpovuuen 3" nAikiag Tou ddkou TnG MGG oe TTpooBeRANUEVO KaPTTO.

Ymdapxouv Tpia TTpovuu@ikd otadia (Mauppidg, 1998, Tzanakakis, 2008). H

VOPON €XEl XPWHA AVOIKTO KAOTAVO Kal €ival EANEIYOEIBNG PE PNKOG 4-5 XIA..

1.5.3 BioAoyia - paivoAoyia Tou SaKou TnG €AIAG

O ddkog NG eNIGG ival oAilyo@ayo, TTOAUKUKAIKO €id0G, TO OTT0i0 OAOKANPWVEI 2-
5 yeve€g 1O £T0G¢ avaAoya PE TNV TTEPIOXNA KAl TIG TOTTIKEG OUVOAKEG: TTOU AQOPOUV TIG
KAIHATIKEG oUuVONKeG, TN d10B8e0IudTNTA TG TPOPNS KAl TIG KAAAIEPYNTIKEG TTPAKTIKEG
(Economopoulos et al., 1982, Fletcher and Kapatos, 1983, Koveos and Tzanakakis,
1990, Tzanakakis, 2008).

H BioAoyia Tou eviOopou ouvdéeTal AUECO PE TA PAIVOAOYIKG OTAdIA avATITUENG
TOU KapPTToU (TTPOCRAAEI OTTOKAEIOTIKA €idn Tou yévoug Olea) kai Tnv d1a8eciudTNTé TOU
(Gutierrez et al., 2009). O1 yeve€g gival ETTIKAAUTITOPEVEG ECQITIOG TIG HOKPOLWIAG TWV
evnAiKwy (2 — 6 prveg) Kai TG JeyaAng didpkelag Tng Tepiddou wotokiag (Koveos and
Tzanakakis, 1990, Mazomenos et al., 2002). Mtmopei va avarrapdyerar Kal va
avatrTuooeTtal KaB' 6An n diIdpKeIa Tou XpOvou epOooV N BepuoKkpaaia Kal N uypaacia
gival KaTGAANAEG, OTTWG Kal N S108eCIPOTNTA TNG TPOPNG.

2€ avTiBeon pe TNV TTPOVUUE@N TTOU ATTOKAEIOTIKA TPEQPETAI ATTO TO PJECOKAPTTIO
KapTTwV 10wV Tou yévoug Olea, To evAAIKO gival aTEVOQAyYO Kal ouvhBwg TPEPETAI ATTO

MEAITWHPOTA KOKKOEIDWVY OTTWG TOU AgKaviou, VEKTap avOwyv, yupn, XUPOUG Kal 1I0ToUG
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UTTEPWPINWY QPOUTWYV Kal TTBavweG Kal PE BakTApia TTou Ppiokovial O€ QUTIKEG
emeaveleg (Tzanakakis, 2008, Wang et al., 2011).

To BNAUKO a@oU €&epeUVAOEl TOV KOPTTO PE TA OTITIKA - XNMEIOOEKTIKA TOU
aioontpia (0@BaApOI - Kepaieg — TTPOOWPAKIKOI TaPooi) €Av gival KATAAANAOG 1 OxI
Yyl WOoTOoKia, KEVTPICEl PJE TOV WOBETN TOU TO ETTIKAPTIIO €vOG KAPTTOU €MNIAG Kal
EVATTOBETEI OTO ECOKAPTTIO €va Auyo TTapExovTag dueon mpoéoBacn o€ TpoPr oTnv
eKKoAaTTTOuEVN TTPpOoVUU®N (Solinas et al., 2001, Tzanakakis, 2008, Liscia et al., 2013,
Malheiro et al., 2016).

O kaptdg cival €mMOEKTIKOG WOTOKIOG OTav apxifel n OkAfjpuvon Tou
€vOOKaPTTiOU, OTAV TO JECOKAPTTIO €ival APKETA AVETTTUYHEVO (DIGUETPOG KapPTTOU 7 — 8
XIA.) Kal apkeTA HAAaKO yia va dexBei To vuypua (Rice et al., 2003, Daane et al., 2004).
2Tn OUVEXEIO CNUAIVEI TO ONUEIO TOU VUYHOTOG UE OUTIEG ATTOTPETTTIKEG WOTOKIAG ATTO
AANO OnAukéd. ETriong, ptropei va ep@avidel €OETIKA CUPTTEPIPOPA EvavTl AAAwV
BnAuKWwv A TTapacIToedwV eviopwy OTTwg To Psyttalia concolor e¢ac@aAiovtag Tig
MEYIOTEC TTIBavVOTNTES £TMIRiwWoNG TNG TTpovuueng (Benelli, 2014, Benelli and Canale,
2016). ZuvABbwg evatroTiBeTal pévo £va auyo avd KapTrd, OUwWS o€ TTEPIOdOUG PE uWNnAR
TTUKVOTNTA TTANBUOOU A PEIWMEVNG BIOBECIUOTATAG KAPTTWY, PMTTOPEI VA WOTOKIOOUV
TTEPICCOTEPA TOU €VOG BNAUKG o€ autdv (Tzanakakis, 2008, Gutierrez et al., 2009).
Zuyxva@ Trapatnpeital To QAaIVOPEVO Twv ayovwyv VUuyddtwy TmoavoTata Adyw Tou
YEYOVOTOG OTI Ta BnAukd diatpé@ovTal Tov dIappEéovTa XUPO €ANIGG TTPOKEINEVOU va
gvepyoTroinBei n wpipgavon Twv wobnkwv Toug (Fletcher et al., 1978).

To KGBe evAIKO ONAUKO UTTOPEI VO WOTOKEI TOUAGXIOTOV 12 auyd avd nuépa Kal
200 €wg 250 kaB’ 6An TNV didpkeia wAGS Tou ] CUPPWVA PE AAAEG avagpopég attd 10
€w¢ 40 auyd avd nuépa kai 200 £€wg 500 auvoAikd (Mavragani-Tsipidou, 2002, Daane
et al., 2004, Yokoyama, 2012). H 1TpovUu@n €KKOAGTITETAI HETA ATTO 2 £€WG 3 NUEPES
Kal o€ 10aVIKEG OUVONKES 1 nuépa. H OAOKAAPWON TWV TPIWV TTPOVUHGIKWY NAIKIWV,
Olapkei atmd 8 £wg 37 nuépeg (KATw aTTd APIOTEG CUVONKES 8 NUEPEGS), dIACTNUA KATA
TO OTTOIO N TTPOVUU®N TPEPETAI ATTO TO JECOKAPTTIO opucoovTag otod (Malheiro et al.,
2015a). AQou oAokANpwOEei N avatTugn TG TTPovuueng akoAoubei To oTédio NG
vUpeng TTou diapkei atrd 8 £wg 10 NUEPES TO KOAOKAIPI 1] KAl MEXPI 6 PAVES KATA TNV
TTePiodo Tou Xelpwva (Daane et al., 2004).

H vopewaon eviég Tou kaptmou (Eikova 3) kai n £€£060¢ Tou evnAikou atrd auTov

oupBaivel, amd Ta PECA TOU KOAOKAIPIOU WEXPI Ta PEOA @OIVOTTWPEOU- TTIBAVWG
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TTPOKEIMEVOU N AVATITUYUEVN TTPOVUPQN KAl VUP®N va atmmoguyouv Tnv Bvnoiudtnta
AOyWw aKkpaiwv Bepuokpaciwy Tou KaAokaipioU, AT Tov OKTWRPIO Kal PETA N
TTPOVUU@N avoiyel OTT €€0B0U, TTEQPTEI KAl VUPQUVETAI OTO £€0a@Og, ££aoc@aAiovTag
MeyaAuTepeg mOavoTNTEG £TIRiwong (Kapatos and Fletcher, 1984). & epyaoTnpIakég
OUVONRKEG N TTPOVUPQN 3" NAIKIOG VUp@WVETal 0 BABOG £dAPOUG 3 €K., ECAPTWHEVO,
atroé Tov TUTTO £€dAQOUG, TNV Uypaacia Kai Tn Bepuokpacia. ZTov eAaiwva OPws Adyw TnG
QAVOUOIoPOPYPIag Tou £8APOUG Ta BABN VUPNQWONG JUTTopE va gival atrd 2,5 eK. €wg 7,5
ek. (Al Zaghal, 1987, Dimou et al., 2003).

Eikéva 3. NOpen tou ddkou NG eAIGG o€ TTpooBERANPEVO KAPTTO

O dakog TnG eAlag diaxeipadel ouvnBwS WS VUPEN oTo £6a¢Oog 1 ws eviAiko. Ta
£Tn OTTOU O XEIMWVAG gival ATTIOC KABWGS Kal TO MIKPOKAIUQ TNG TTEPIOXNG EUVOIKO yia TNV
QVATITUEN TOU MTTOPEI v OUVUTTAPYXOUV OAa Ta OTAdIO avdATITUgnRG Tou, dnAadrn wg
EVAAIKO, WG TTPOVUPQN O€ TTPOCRERANUEVOUG KOPTTOUG KAl WG VUP@N OTO £00QOG.

H 0tTapén acuykOuIoTWYV €AAiwV A EYKATOAEIMPEVWY EAQIOVWYV KABWGS Kal Aypiwv
ehaiwv (O. europaea var. silvestris) ota dévipa péxpl Tnv avoign divel Tn duvaTdTnTa
OTO €VTOMO VA OAOKANPWOEI TOUAAXIOTOV MIO TTPWTN YEVIA, QPKETA TTPIV TN dnuIoupyia
VEAG KOPTTOQOpPIag ETTIOEKTIKAG O€  TIPOOROA} oTa péoa Tou  KaAokaipiou
(Economopoulos et al., 1982, Koveos and Tzanakakis, 1990). Katd tnv didpkeia Tou
KaAokaipiou, Utro Tnv €midpacn uynAwyv BEpPOKPACIWY — XaNNAAS uypaaciag Kal TrTapd
TNV OTmapén €emOEKTIKWY O€ TTPOOPROAR KapTTwy, Ta BOnAukd “‘eicépyxovtal’” o€

avatrapaywyikr didmauon dnAadn dev oculeuyvuovTal, v WPINACOUV TIG WOBRKES
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TOUG Kal &ev woTokouv 6oa cival én wpiha (Fletcher et al., 1978). To idio @aivouevo
TTOPATNPEITAI TOUG XEIMEPIVOUG MAVEG UTTO TNV €TTIOPACN XOUNAWY BEPUOKPACIWY
KaBwg Kal e  UWNAEG Bepuokpacoieg — xaunAn uypacia oTIC apxéG KaAokaipiou,
eMeigel dlabéoipwy yia woTokia kaptrwyv (Economopoulos et al., 1982, Raspi and
Canale, 2005).

Mapdyovteg OTTWG oI KAAMIEPYNTIKEG TTPOKTIKES, TO UIKPOKAIMA TNG TTEPIOXNG, N
Bepuokpacia, n uypacia, n EWTOTTEPIOdOG, Kal n OIABECINOTNTA ETIOEKTIKWY OF
TTPOCBOAA KAPTTWV dladpapaTiCouv KaBopIoTIKO POAO OTN ETTIRIWON TWV TTPOVUUQWV
Kal evnAikwv, oTn JokpoBI6TnTa, Tn yoviudtnTd, 0TV aQVaTTapaywyr] Kal avaTrtuén Tou
ddkou Tn¢ eNidg (Fletcher and Kapatos, 1983, Raspi and Canale, 2005, Tzanakakis,
2008, Geng, 2008, Broufas et al., 2009, Pappas et al., 2011, Baratella et al., 2017).

1.5.4 N'ewypa@Ik e§ATTAWON

To €idog B. oleae wg oTevo@Ayo i Hovoeayo €idog gival ppnKTa CUVOEDEUEVO
ME TOV EEVIOTA TOU Kal €XEI AKOAOUBNOEI UE QUVETTEIQ, TNV YEWYPAQPIKN €CATTAWON TNG
KaAAiEpyelag TG eNIdg O. europaea europaea L o€ TTaykOOUIo €TTITTEQO PE €CAipEDN
TNV AuoTpaAia (Augustinos et al., 2005, Burrack et al., 2011).

Q¢ Teploxn Kataywyng Tou Bewpeitar n Ytmooaxdapia A@PIKA, MO KAl O
TTANBUCO UGG TOU €KEi ePPavilel TNV HEYOAUTEPN YEVETIKA TTAPAAAGKTIKOTNTA EVavTI OAWV
Twv dAwv (Nardi and Frati 2011). ATré ekei akoAouBnoe Tnv €Enuépwaon TNG Aypiag
eNIGG otnv Méon AvaTtoAn kai TNV eEATTAWGT TNG a1TO TOV AvOPWTTO o€ OAN TNV AeKdvn
NG Meooyeiou (Nardi et al., 2005). Katd pia dAAn ekdoxr} o dAKOG TTPOUTIPXE TNS
€EATTAWONG TOU £ENUEPWHEVOU TUTTOU ENIAG aTnV Aekdvn TNG Meooyeiou TTpooaAovTag
TIG UTTAPXOUCEC AyPIENIEGC KAl OTNV OUVEXEID UETAPEPBNKE Kal OTIC KAAAIEPYOUUEVEG
eMiéc (Nardi et al., 2010).

Mopliakég épeuveg  avayvwpifouv Tnv UTTapEn TpIWV TTANBUCPWY, AQPIKAG —
Meooyeiou — MakioTév, he Tov TANBUo S TNG APPIKNG va BewpeiTal o TTPOSPOUOS TWV
utToAoITTWV duO, v O TTANBUOPOG Tou lMakioTdv o vedTEPOG £¢eAIKTIKG (Nardi et al.,
2010). O Meooyelakdg TTANBUOPOG Oceixvel va UTTODIAIPEITAI YEVETIKA OF TPEIG
uttoTTAnBuopoug- évav AvatoAikd (Kutrpog — mapdAia Méong AvatoAAg), €vav
Kevtpiko (ITaAia — EAAGOa — AuTtiky Toupkia) kar évav AuTiko (IBnpikf xepodvnoog).
Autr} n utrodiaipeon utrooTnpifel TNV €KOOXN MIOG avaTOAIKOOUTIKNG £CATTAWONG TOU

EVIOHOU OnAadr atd Tnv YTmrooaxapia A@pikr d1addBnke, oTtn voTia Kal KEVTPIKA Acia
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Kal otn Aekavn NG Meooyeiou. (Augustinos et al., 2005, Asch et al., 2012, Asch et al.,
2015).

2NpEPA 0 OAKOG TNG ENIAG evdnuei og Appikr, o Méon AvatoAr, otn Aekdvn Tng
Meooyeiou, oto lNakiotav, otnv Ivdia, otnv Kiva kal OXeTIKA TTpoocpaTta 10 1998
evrotrioTnke oe Kahipopvia kal petd oe Bopeiodutikd Me€ikd (Eikéva 4) (Rice et al.,
2003, Burrack et al., 2011, Yokoyama, 2012, Daane et al., 2015, Bon et al., 2016).

Eikova 4. Mewypagikry katavour Tou Bactrocera oleae ( [Nnyr: EPPO )

21nv Kahipdpvia n e€aTAwon HeTA TNV “"eI0BOAR"" TTOU TAV TTOAU ypriyopn, atmd
170 1998 €wg 10 2004 avixveuovTav TTavioU- yeyovog TTOU UTTOBEIKVUEI OTI EiTE O
TTANBUCOUOGS ATAV OTTO KAIPO EYKATECOTNMEVOG, MIKPOG, APKETA SIACTTOPUEVOS KOl [N
QAVIXVEUOINOG, €iTE OTI TO EVTOMO €ival IDIAITEPA IKAVO va dIaVUEI HEYAAEG ATTOOTACEIS KAl
va eCamAwvetal Taxutata (Segura et al.,, 2008, Papadopoulos, 2014). [eveTikEéG
épeuveg oTov TTANBUC PO TNG KaAipdpviag utrédeigav wg oavA TNy TTPoEAEUONG TNG
€I0BOANG Tnv avatoAiky Meodyeio, €€aitiag TNG VYEVETIKAC OUYYEVEIQG ME TOV
utrorAnBuoud autrig (Nardi et al., 2005, Zygouridis et al., 2009).

Avahoyn €i0BoAf e autr) Tng KaAipdpvia evroTtriotnke 1o 2004 kal oTo Ipdv, yia
XWpa 61Tou KaAAIEpyoUVTal ENIEG OTTO TOUG apXaioug XPOVOUG, N OTToia OUVOPEUE! E
10 MakioTdv Kal TNV Toupkia kal PExp! TOTE dev €ixe emPBeBaiwbdei n TTapouacia Tou B.
oleae. lNeveTIkéG €peuveg oTov TTANBUOPO TOou dAKOU TNG €AIGG Tou lpdv gu@avicav

OMOoIOTNTEG PE TOV TTANBUCPO TNG KevTpIKAG Meooyeiou (ITahia kar AuTikr) Toupkia) -
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YEYOVOG TTOU UTTOONAWVEI aQeVOG TNV TTNYR TTPOEAEUONG TNG EI0BOARG KAl APETEPOU
TNV AVOPWTTOKEVTPIKA QITIOAOYIQ TNG KATA QVTIOTOIXIO PE TNV TTEPITITWON €I0BOANG TOU
eviopou otnv KaAipopvia (Ramezani et al., 2015, Eti et al., 2018).

H kAipaTikr) aAAayr Kai Ta dId@opa TTPOYVWOTIKA HOVTEAQ TTOU e@apudlovTal YIa
TOV UTTOAOYIONO TWV ETTIOPACEWY TNG OTNV EAAIOKAAAIEPYEIQ KAl TO OAKO, TTPORBAETTOUV
OTI 0¢ TEPIOXEG OTTWG N ITaAia kai n KaAipdpvia n aug¢non tng Beppokpaciag Ba
euvonoel TNV €CATTAwoN Kal avamTué Tou ot BOPEIOTEPES, TTAPABAAACOIEG KAl OF
MEYAAUTEPO UWOWPETPA TTEPIOXEG, EVW AVTIBETA Ba PEIWOEI TNV TTAPOUCIa TOU OThV
evOoXWpPQ, OTIC BepudTEPES Kal VOTIOTEPES TTEPIOXEG (Gutierrez et al., 2009, Ponti et al.,
2014).

1.5.5 OIkovouIK onpaocia

H oikoyévela Twv Tephritidae epIAauBAavel pia ogipd atro Ta KATAOTPOPIKOTEPO
kKaptrogdya évropa. Eidn 6mwe n puya 1ng Meooyeiou C. capitata, €idn Tou yévoug
Bactrocera, B. dorsalis, B. zonata, B. cucurbitae, kar TTOAMd dAAa akoun Ta oTroia
TTPOKAAOUV €TNCIWG {NUIEC DICEKATONUUPIWY OTN BloPnxavia Twv @PoUTWY OE XWPES
TTOU €VONUOUV 1 atrelAoUV AAAEG pe TNV elI0BoAA Tous. (Papadopoulos, 2014).

O ddakog TNG eNIGG Oev aTTOTEAEI £CAipEDN yIA TNV ONUAVTIKOTEPN KAl JEYAAUTEPN
o€ EkTaon KaAANiEpyela oTn Aekdvn TG Meooyeiou.

Q¢ povoayo éviopo TTPooPAalel OAa Ta €1dn Tou yévoug Olea TTou TTaPAyouv
KapTToug, 6TTwg Ta €idn Olea europaea 1Tou TrePIAaUBAVEI TOUG KAAAIEPYOUUEVOUG Kal
dyploug TUTTOUG KaBwe Kai Ta €idn Olea chrysoplylla, Olea verrucosa (Rice, 2001,
Tzanakakis, 2008, Ordano et al., 2015). AmoTteAei KaTd YeVIKAy OpoAoyia Tov
ONUAVTIKOTEPO KAl KATAOTPOPIKOTEPO £XOPO TNG Biounxaviag TnG eANIAG O€ TTAYKOCGUIO
eTTiTTedo.

H 1TTpovUp@n Tou atmoKAEIOTIKG JOVO@AYOG Kal KAPTTOPAYOS CNPIWVEI JE AUECO
Kal EUPECO TPOTTO TOV €AAIOKAPTTO. AIQTPEQPETAlI ATTO TO MECOKAPTIIO TOU KAPTTOU
(Eikéva 5), opuccovtag oTod 0€ auTd Kal TIPOKAAET TTEPQ aTTO T TTOCOTIKA TOU PEiwOonN,

TNV TPOWEN TITWON TOU.
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Eikova 5. Opuyparta atmd Tpovuuen dakou o€ KapTrd eNIAS TToIKIAIaG XaAKIOIKAG.

MapadAAnAa o&uydvo, @utoTTaBoydvol pIKpoopyaviouoi, 6TTws Botryosphaeria
dothidea, Spilocaea oleagina, Aspergillus niger, Rhizopus stolonifera, Colletotrichum
spp, Pseudocercospora spp Alternaria spp, Fusarium sp, Penicilium sp, k.a.
€lI0épxovTal oTn OTOA TTPOKAAWVTAG TN ofywn Tou Kaptrou (Eikéva 5) (Al-Ameiri et al.,
2015, Malacrind et al., 2015). MaAioTa o pukntag Camarosporium dalmaticum Trou
TTPOKAAEI TNV EEPOBOUAA TO KAAOKQIipI KAl TRV OATTOROUAA TO @BIVOTTWPO OTIG EAIEG
METAQEPETAI QTTO TO OPTTOKTIKO QUYWV KAl TTPOVUP@WY Tou OdKou Lasioptera

berlesiana (lannotta et al., 2007).

Eikéva 6. MpooBefAnuéveg eNEG atrd dako TroikiAiag “TIHAIOY ™
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H T1oooTik omwAeia  Tmapaywyns €AaloAddou AOyw KaTavaAwong Tou
MECOKAPTTIOU ATTO TNV TTPOVUN®N PTTOPEi va Tdoel atrd 3% €wg 20% avaloya pe TNV
TroikiAia (Neuenschwander and Michelakis, 1978), katd dA\oug epeuvnTég ammo 10%
€wg 15% (Kyriakidis and Dourou, 2002). Otav dgv UTTAPYXEI QUTOTTPOCTACIA N TTOCOTIKA
armwAeia Adyw TTpdwpng KAPTTOTITWOoNG UTTOPEi va EekIva attd 22,4% €wg 53,1% Tng
TTAPAYWYNG TTPOG AAIOTTOINCT, EVW Yia TIG eMTPATTECIEG ENEG aTTO 8,8% £wg 100%
avaloya Tou TToo000TOoU TTPOCBOANG Kal Thv TToikIAia (Cobourn et al., 2008).

O1 aTTWAEIEG TTOU UPIOTAVTAI EKTOG OTTO TTOOOTIKEG, €ival KAl TTOIOTIKEG, apou Kal
auTég TTou Ogv Ba TTEoouv TTPOWPA uTToRaBuidovTal aloBNTIKA Kal TTOIOTIKA, E€VW
ATTOPPITITOVTAI WG AKATAANAEG atrd Tnv Blounxavia kovoepPBoTtroinong (Cobourn et
al., 2008).

Mé€pa atrd TIG TTOCOTIKEG ATTWAEIES (20 — 25% avaloya Pe TNV TTOIKIAIQ) OTIG ENIEG
TTOU 0dnyouvTal TTPOG €AAIOTTOINCN, TTOAU ONPAVTIKOTEPN €ival n ¢nuIG atmmo Tnv
UTTORABNION TWV TIOIOTIKWY  XOPOKTNPEIOTIKWY TOU Trapayouevou  eAaioAddou
(Neuenschwander and Michelakis, 1978).

Q¢ amoTtéAeopa  Twv  evUdATIKWY  Kal XNUIKWV  JIEPYOCIWYV  OTOUG
TTpooBeBANUEVOUG KOPTTOUG, OTO TTapayouevo €AaidAado  Ta eAeuBepa AiTapd
o¢éa=o0&uTNTa, N TIUA UTTEPOEEIdiwV=0EEidwan (TAyyioua), N PACUATOPWTOUETPIA
utTEPIOOUG=K232 Kal K270 auédvouv dpauaTIKG €V QvTIBETO TO TTOOOOTA TWV
QAIVOAWY, TWV OTEPOAWYV, TWV TITNTIKWV APWHATWY Kal TwV GAABOVOEIBWYV PEIWVOVTAI
(Pereira et al., 2004, Mraicha et al., 2010, Gucci et al., 2012). ATTOTEAECNO TWV
TTPoaVOQEPBEVTWY €ival n UTTORABUION TNG TIOIOTIKAG KOl EUTTOPIKNAG agiag Tou
TTapayopevou eAaloAadou.

Avdloya pe To oUoTnUa TTapaywyng, dnAadn Trapaywyr €mTpatrediog eANIAS i
TTapaywyr €AaioAddou, Ta épia OIKOVOMIKNAG ¢nuIdg dlagEpouv. MNa TIG eMITPATTECIEG
eNEG oTnv Eupwtmn TO 6p10 0IKOVOUIKAG CNUIGS gival £ws 1% TTPOoBOARA, EVw yia TNV
KaAhipopvia uttapyel UNdEVIKA avoxr, avTioTolxXa yia TIG EAIEG TTPOG EAAIOTTOINGN TO OPIO
Kal oTiG duo TTEPIOXEG eival Ewg 10% TTPooBOAN 1 Kal TTEPICCOTEPO APKEI OI ENIEC va
ouvtnenBouv katdAAnAa kail va ehaiotroinBouv 1o ouvtoudtepo (Vossen et al., 2006,
Burrack et al., 2011).

YtoAoyiCetal OTI avAAoya ME T XPOvid Ol QATTWAEIEG TTAPAYWYNS aTTO TN
OpaoTnPIOTNTa TOU OAKOU TNG EAIAG ITTOPEI va KupaivovTal yia Tn Aekavn NG Meooyeiou

€wg 35% (kaTd nEoo 6po 15% eTNCiwC), 1 aAAMIWGS aTTWAEIEG dvw Tou 1 dIg. doAdpia yia
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TNV aypoTikr oikovouia (Bueno and Jones, 2002, Segura et al., 2008, Asch et al.,
2015).

1.5.6 EvaioOnoia moikiAiwv

Mapd TO yeyovog OTI OAeG oI TIOIKINIEG €ANIGG TTOU TTOPAYOUV  KOPTTOUG
TTpooBAaAAovTal atrd 1o ddko TNG €AIdg, eviouTolig dev deixvel TNV idla TTpoTiunon yr
autég (Burrack and Zalom, 2008a). Me Bdon auThv Tnv dIaTTioTWoN O1 TTOIKIAIEG ENIAG
dla@EéPouV WG TTPOG Tov BaBud euaicbnaoiag Kal KataTdooovTal 0 TTOAU euaiobnTeg ,
o€ METPiWG €uaioBnTeg Kal o€ AyOTEPO €UaioBNTEG 1 AVOEKTIKES. OI TTPOTINACEIS TWV
BnNAUKWYV Tou BAKOU O€ OXEon WE TNV KATAAANASGTEPN YIa WOTOKIa TTOIKIAIa EEQPTWVTAI
aueoa atrd QUOIKOUG, XNUIKOUG KAl JOPIaKOUG TTAPAYOVTEG 01 OTTOI0I CUVUTTAPXOUV Kal
aAAnAoemdpouv petagu Toug (Malheiro et al., 2015).

2TOUG QUOIKOUG TTaPAYoVTEG TTEPIAANBAvovTal TO HEYEBOG TOU KAPTTOU, TO OXNUA,
TO XPWHA Kal N okANPOTNTA Tou. ATTO auTOUG TO PEYEBOG TOU KOPTTOU gival atrd Toug
MO ONUAVTIKOUG TTAPAYOVTEG, KATATAOOOVTAG TIG MEYAAOKAPTTEG TTOIKIAIEC (OuVBWS
EMTPATTECIEG) OTNV KATNYOPIa TWV TTOAU uaioBnTwy, TIC JECOKAPTTEG OTIG €£UAICONTEG,
EVW TIG MIKPOKOPTTEG (EAQIOTTAPAYWYIKEG TTOIKIANIEG) O AIyOTEPO €uaioBNTEG A TTIO
avBOekTikéG (Rizzo and Caleca, 2006, (Cobourn et al., 2009, Burrack et al., 2011,
Hamdan, 2016).

H ca@ng TpoTiunon Twv BNAUKWY OTIG JEYAAOKAPTTEG TTOIKIAIEG £XEI TNV £€RyNon
TNG: APEVOS 01 HEYOAUTEPOI OE PEYEBOG KAPTTOi UTTOPOUV VA TTAPEXOUV TTEPICOOTEPEG
mOavoTNTeEG  EMPIWONG OAKOUA KAl O€  TIEPICOOTEPEG AT MHIa  TTPOVUUQEG,
e€aog@alifovTag o€ auTég BIATPOYIKN ETTAPKEIN, APETEPOU OpUCOOVTAG BaBUTEPES OTO
MECOKAPTIIO OTOEG TTPOPUAGCOOVTAlI KAAUTEPA ATTO APTTAKTIKA Eviopa Kal TTnva
(Wang et al., 2009, Yokoyama, 2012).

Emtpatédieg oikiAieg, 6TTwg n Augioong | KovoepBoAid BoAou kai n Toouvdrn
gival TTOAU Mo euaicbnteg amd Tnv KopwvEikn, eu@avifovrag OeTIK) ouoxETion
peyéBoug kal TTpooBoAng ( Neuenschwander, 1985).

Etiong ek16¢ ammd TOoUg PEYAAOUG KAPTTOUG Ta BNAUKA Tou dAKOU @aiveTal va
TTPOTIMOUV TTEPICOOTEPO TOUG OQAIPIKOUG, QVWPEIKNOUG TTPACIVOUG Kal OKANPoug
KAPTTOUG O€ OXEON ME TOUG ETTINAKNG, WPIMOUG JAUpoug Kal HOAAKOUG, av Kal KATA
AAANOUG €PEUVNTEG TO XPWHA KAl N OKANPATNTA OEV QaiveETAl VO €XOUV AUEDN €TTiIOpPACN
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otnv €mAoyn Toug (Neuenschwander, 1985, Rizzo and Caleca, 2006, Rizzo et al.,
2012).

O1 @uaoikoi ouvduaoTIK& PE TOUG XNUIKOUG TTAPAYOVTEG Ol OTTOIOlI TTPOKAAOUV
XNUIKG epebiopara cival 181aiTeEpol yia KABe TTOIKIAIQ Kal kaBopifouv Tov PaBuo
TTPOCEAKUONG A ATTWONONG TWV TTPOG WOTOKIA BNAUKWY, KAl CUVANA TNV eualoBnaia A
AVOEKTIKOTNTA QUTWV.

MTNTIKEG XNUIKEG oucieg OTTWG TO EVAVTIONEPES TEPTTEVIO (+)-a-copaene, O
ApWHATIKOG udpoyovavlpakag TOAouévio, aiBépia €Aala  TTou eKAUOvVTAl OTTOG TOUG
KAPTTOUG Kal Ta QUAAA TNG €AIAG, QUOIKOI KNPOi OTNV ETTIGAVEID TWV KAPTTWY, KABWG
Kal N ouvleon Twv NITTapWV 0EEWV OTOUG KAPTTOUG eUPaviouv AUETN CUOXETION E TO
TT0000TO TTPOCROAAS Kal BIAPOPETIKOUG Babuouc euaioBnaoiag f avlekTIKOTNTAS yia
TNV KABE TTOIKIANIO EEXWPIOTA avaloya ME TNV TIEPIEKTIKOTNTA TOUG O QUTH
(Neuenschwander, 1985, Alfonso et al., 2014, Malheiro et al., 2015a, Malheiro et al.,
2015b, Malheiro, et al., 2015c, Malheiro et al., 2016).

EKTOC ammd TOUG QUOIKOUG Kl XNMIKOUG TTAPAYOVTEG, VYEVETIKEG EPEUVEG
empBeBaiovouv TNV UtTapén 2500 yovidiwyv TTou cuvdEovTal APECO PE TNV ETTAYWYIKA
duuUVa TOU KApPTTOU TNV TTPOCROAA TOU BAKOU Kal EAEYXOUV HOPIAKES BIEPYQTIES, TV
TTAPAYywWYr onNUATodOTIKWV OPHOVWY, TNV TTAPAYWYN TTPWTEIVWY, TOV TTPWTOYEVI] KOl
Oeutepoyevn METABOAIOUO, OTTWG auTd ek@palovTal OTIG avBeKTIKES TTOIKIAiEG (Corrado
et al., 2012, Grasso et al., 2017).

1.6 H avTipeTwion Tou ddKou Tng eAldg
1.6.1 levika

[Ma TNV avTIJETWTTION TOUu OAKOU TNG €AIAG XPNOIKWOTTOIOUVTAl KUPIWG N XNMIKA
KATOTTOAEUNON (TTPOANTITIKN) KAl BEPATTEUTIKN) Kal BIOTEXVOAOYIKEG PEBODOI- OTTWG Ol
TEXVOAOYIEG TTPOCEAKUONG Kal BavaTtwong Kal n padikn mTayideuon, o€ ouvouaoud ue
TIG KOANIEPYNTIKEG TTPaKTIKEG (Daane et al.,, 2004, Haniotakis, 2005, Tzanakakis,
2008). AANAeg uéBoBOI TTOU £xouv OoKiuacoOei givalr o1 PIOAOYIKEG (aPTTOKTIKG €idn,
TTOPACITOEION, EVTOUOTTOBOYOVOI MIKPOOPYAVIOMOI) Kal PBIOTEXVOAOYIKEG OTTWG N
TTOPEUTTOBION OUCEUENG KAl N TEXVIKNA €6ATTOAUONG TWV OTEIPWHEVWY EVTOPWY. Ta
TEAEUTAIO XPOVIO N XPAON TNG YEVETIKAG PNXAVIKAG OTA TTAdiol TnG peBodou Twv

OTEIPWHEVWV  EVTOUWVY EPQAVICEl ONUAVTIKEG TTPOODOKIEC OTN AVTIMETWITTION TOU
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EVTOUOU- XWPIG OPWG aKOPN va £xouv eTTIAUBEI NOIKA Kal BloAoyIk& ¢NTAUATA £TOT WOTE

Va ETTITPETTETAI N XPAON TWV TTPOIOVTWY TNG oTnVv EupwTraik KoivoTtnra.

1.6.2 XnMIKA KATATTOAEUNON
1.6.2.1 MNpoAnTrTikA péEBodog

H poAnTITIKN HEB0SOC epapuoleTal e emITUXia €dW Kal TTOANEG DEKAETIEG, €ival
oupBathy pe 1o TTAQiclo TNG oAokAnpwuévng dlaxeipiong TNG €AAIOKOAAIEPYEIAS Kal
OTOXEUElI OTN MEIWON TNG XPNOIUOTIOIOUPEVNG TTOOOTNTAG EVTOUOKTOVWY, OTN HEIWON
TWV UTTOAEIJUATWY OTA TTPOIOVTA KAl OTO PIKPOTEPO OIKOAOYIKO QTTOTUTTWHA.

Baoiletal otnv TexvoAoyia TnG TTpooéAKUONG Kal BavAaTwong Twv €VAAIKWY TOU
OdKou Kal Twv duo QUAWV Kail TTPIV Ta BnNAukd apxiocouv va woToKoUV OTOUG KaPTTOUg
NG €NAG. Algvepyouvtal OOAWMATIKOI WeKAOUOI a1rd TO £00QOG, ME MiyMa evog
EVTOMOKTOVOU (0pYyavoQOOPWEIKO 1 TTUpeBpivn 1 OTTIvooivn) OTh CUVICTWPEVN
OUYKEVTPWOTN KAl €VOG TPOPIKOU EAKUCTIKOU O€ OUYKEVTpWON 2% OTTwg eival n
udpoAupévn Tmpwreivn (Jang and Light 1996, Haniotakis, 2005, Varikou et al., 2014).
WekdleTal onPEIKA THAPA TG KOUNG Tou Oévdpou e repittou 300K.€K., Kal To 1/3 Twv
KaAAIEpyoUEVWY OEVOPWY A Wi avd 21 31 oelpd dEvOpwY. AOAWMOTIKOI WEKATUOI
eupeiag kAipakag dlevepyouvtal otnv EAAGOa atmmd 10 1937 uttd TNV opydvwon Kai
xpnuatoddétnon Tou YTroupyegiou AypoTiKAG AvaTiTuéng kai Tpo@igwy Kal utré Tnv
emiBAewn Twv lMepipepeiakwyv AleuBuvoewv AypoTikrg Olkovopiag (Kalaitzaki et al.,
2014a, Varikou et al., 2016). lNa Tov KOBOPIOPNO TOU XPOVOU EQAPHOYAS TWV
doAwpdaTwyv eykaBioTatal dikTuo TTayidwv McPhail (1 Tayida/1000 d€vdpa) ol OTToieg
mTepiExouv O1dAupa BeikAg appwviag 2% kail o1 oTroieg TTapakoAouBouvTal avd
TTeEVONUEPO. [N TNV EVIOAN WEKOOPOU OTa ouVvEPYEIa ouvuTToAoyifovTal, 0 apiBudg Twv
OUAMAWEWV, N avaloyia apoeVvIKWY : BNAUKWY, TO TTOO0OTO YOVIUOTNTAG TwV BNAUKWY,
TO TTOOOOTO TIPOCPROARG OTIC dEIyUATOANWIEG KAPTTOU, TO @aIVOAoyIKO OTAdIO TOu
KapTToU, o1 TOTTIKEG TTEPIBAANOVTIKEG Kal KAIpaTIKEG ouvOnkeg (Haniotakis, 2005).
‘Epeuveg €xouv Oc€ifel OTI N XPron OpPYyavoPOOPWPIKWY EVTOMOKTOVWY OTTWG TOU
dimethoate o0TOUG OOAWWMATIKOUG WEKAOHUOUG £XEI UWNAR  UTTOAEIMATIKOTNTA KOl
TOEIKOTNTA APECWGS PETA TOV WEKAOWO, Ta TTUPEBPOEIDA £Xouv PeEYaAUTEPNG OIAPKEIAG
UTTOAEIPMMPOTIKT) OpAon, €VW Ol OTTIVOCIVEG XAWNAG UTTOAEIMUATIKG Kal TOEIKO TTPOQIA
(Varikou et al., 2017). Av kal To TTUPEBPIVOEIBEG alpha — cypermethrin TTApaUEVEI

ATTOTEAEOUATIKO TO AIYOTEPO YIA 2 PIAVEG UETA TOV WEKAT WO, €ival avaykaia n avavéwon
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TOU TPO@IKOU €AKUOTIKOU (UBpOAUPEVN TTPWTEIVN) ME ETTAVOANTITIKO WEKOATWKO Yia va
dlatnpnOBei n armroteAeopartikoTnTa Tou (Varikou et al., 2016).

21N TTPOANTITIKA HEBOSO EVTACOOVTAl Kal Ol PEKATHOI KAAUWNG WE aTTWONTIKA KAl
QTTOTPETITIKA  WOTOKIAG OTTWG €ival 0 @INKOG TTpog To  TTEPIBAAAOV  KAOAIvVNG,
TTapouciddovtag TOAU  KOAG  atroTeAéOpaATa  MEIWONG TIPOOPBOAAG, Xwpic va
ETTNPEACOVTAI TA TTOIOTIKA XAPAKTNPIOTIKA TWV TTAPAYOUEVWYV TTPOIOVTWYV ETTITPATTECIAG
eNIGG kal ehaloAadou (Caleca and Rizzo 2007, Perri et al., 2007). lMNapduoia
ATTOTEAEOHATA  TTAPOUCIiacaV Kal Ol TTPOANTITIKOI WEKAOUOI PE TTPOIOVTA XOAKOU: O
OTT0IOG  MAAAOV  AEITOUPYEI  TTEPIOCOTEPO WG PAKTNPIOKTOVO TWV  CUMBIWTIKWY
BaKTNPiwV TWV TTPOVUHUPWYV TOU dAKOU Kal TTAPA WG aTTOTPETTTIKO woTokKiag (Belcari et
al., 2007).

1.6.2.2 OgpatreuTikKn HEBodog

H Oepatreutiky péBodOG agopd TNV €QAPPOYH WEKAOUWVY atmd €d0AQPOUG,
TTOAQIOTEPA KAl OTTO  AEPOG  ME  EVIOMOKTOVA, KUPIWG OpPYyavOPOOoPWEIKA KAl
TTUpeBpoEId) (OUVBETIKAG 1 QUOIKNG TIpoéAeuong). E@apudletal Kupiwg OTIG
TTEPITITWOEIG KAANIEPYEIOG ETTITPATTECIWV EAQIWV OTTOU TO OPIO OIKOVOMIKNG {NUIAG gival
TTOAU HIKPO €W PNOEVIKO KAl OTIG TTEPITITWOEIG OTTOU OI TTPOANTITIKEG UEBODOI €XOuv
atroTuyel (Haniotakis, 2005, Tzanakakis, 2008). O xpdvog wekaouoU kabopileTal JeTd
atro TTapakoAouBnaon TG SUVAMIKNG TOU TTANBUCUOU HECW EVTOUOTTAYIOWYV, EVW) OKOUA
EXOUV PEAETNOEI BIdpopa TTPOYVWOTIKA JovTEAA yia Tov KaBopioud Tou (Gongalves and
Torres, 2013, Perovi¢ et al., 2014, Petacchi et al., 2015). MNMapd Tnv 181aiTepa uywnAn
ATTOTEAEOUATIKOTATA TWV WEKACOHWY KAAUWNG, n Xprion toug dev eival emmBuuntn
eCaITIAC TWV QAPVNTIKWY ETTITITWOEWY 0TV WQEAINN EVTOUOTTAVIOA, OTA TTAPAYOUEVA
TTpoidvTa Kai oTo TrEPIBAAAoV yevikoTepa (Haniotakis, 2005, Alexandrakis et al., 2007).
2uvdpa n adidAnTITn XprAon Twy OpYyavoPOoPWPIKWY EVTOPOKTOVWY YIa TOUAAXIOTOV
€€1 OeKaETiEC eUBUVETAI yIa TNV AVvATITUEN avOeKTIKOTNTAC Kal TNV d1ad00r) TNG PE OTI
autd ouvettayetal (Tsitsipis et al., 2007, Kakani et al., 2013, Kakani et al., 2014,
(Hladnik, 2017).

Na 10 AOyo autd TrpoTeiveTal n dnuioupyia TTPOYPANPATWY  dlaxeipiong
QavOEeKTIKOTNTAG, TTPOKEINEVOU AUTH va YNV augnBei oTa UTTAPXOVTA XPNOIUOTTIOIOUNEVA

EVTOUOKTOVA AAAG KAl va TTPOCTATEUTOUV, Ol OXETIKA VEOTEPEG DPACTIKEG OUTIEC OTTWG
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€ival ol OTTIVOTIVEG, 01 OTTOIEG KAl QUTEG aKOMN gp@avi¢ouv TTPORANUa o€ TTANBUCHOUG

NG KpAtng kai 1ng Kahipdpvia (Daane and Johnson, 2010, Kakani et al., 2010).

1.6.3 BioAoyikég pédodol

H avaykn TTepiopIopou TNG XPAOoNG TOU XNUIKOU €AEYXOU KAl TWV CUVETTEIWVY TOU,
odAyNnoe TNV €peuva oTNV ALIOTTOINON EVAAAAKTIKWY MEBODBWYV QVTIMETWTTIONG, QIAIKWV
TTPOG TO TTEPIBAAAOV Kal Tov AvBpwTro. H Xprion opyaviouwy Kal PIKPOOPYAVIOUWY
OTTWG €ival T APTTAKTIKA €idn, Ta TTAPACITOEIDN], Ol EVIOPOTTaBoydvol PUKNTEG, TA
Baktrpla Kal O vAUOTWONG, ATTOTEAECE KOl QTTOTEAEI TO ETTIKEVTIPO TOU E£PEUVNTIKOU

EVOIA@EPOVTOG OTN PAXN EVAVTIA OTO OAKO.

1.6.3.1 NapaociToeIid Kal APTTAKTIKA TOU SAKOU

O ddkog TNG €NIAG JIOBETEI APKETOUG QUOIKOUG €XOpoug, TTapaCITOEIdN Kal
QPTTOKTIKA Ta OTToia €ival evOnuIK& Ndn NG Aekavng tng Meooyeiou aAAG Kal apkeTa
eVONMIKG o€ Aypieg eAIEG TNG APPIKAG Kal Adiag.

Emokotmioeic otnv EAAGda (KpAtn — TleAomrévvnoo) kai o€ [MoptoyaAia
eMeavifouv Tnv UtTapén Twv €dwv Eupelmus urozonus Dalman (£§wtmapdaoiTo),
Pnigalio mediterraneus Ferriere & Delucchi (e€wtmrapdoito), Eurytoma martelli
Domenichini (egwtapdoito), Cyrtoptyx latipes Rond (e¢wtrapdoito), Psyttalia (Opius)
concolor Szépligeti (evdoTTdpaciTo) KOl TOU apTTaKTIKOU WwV Prolasioptera berlesiana
Paoli (Kalaitzaki, 2014b, Goncalves, 2014).

Ta €idn Psyttalia lounsburyi Silvestri (evdotrapdaito), Psyttalia (Opius) concolor
Szépligeti (evdotrapdoito), Psyttalia humilis Szépligeti (evdotrapdoito), Psyttalia
ponerophaga Silvestri (evdomrapdoiro), Utetes africanus Silvestri (evdotrapdoito) kai
Bracon celer Szépligeti eivail evonuikd tng NoTiag AQpiknig, Tng Kévuag, Tou Mapdkou,
NG Napipymma kai Tou MNakiotdv (Daane et al., 2011). To cUvOAO TwWV TTAPACITOEIOWY
TTPOCRAAEI Ta TTPOVUNQIKA O0TAdIO Tou &AKOU TNG €AIGG, dnAadr TTpovUugeg 2" kail 3¢
NAIKiag.

ATIO Ta TpoavagepBEévTa €idn 1o evdoTTapaciToeldég Psyttalia (Opius) concolor
Szépligeti £xel ouykevTpwaoel To evOIOPEPOV TTANBOUG EPEUVNTIKWY TTPOCTTABEIWV Kal
Bewpeital To TToI0 peAETNPEVO. EKTOG atrd 10 &AKO TNG EMIAC TTAPACITEN TIPOVUNQES KAl
AAwv €1dwv NG oikoyévelag Tephritidae O0TTwG NG puyag NG Meooyeiou. ‘Exel Tnv

IKOVOTNTA VA TTAPACITEI TIPOVUNQES KUpiwg 315 nAIKiag Kal JTTopEi va dIaKPIvEl Kal va
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eMAEYEl TOUG TTPooBEeRANPEVOUG KapTToUug atrd ddko évavti Twv uyelwyv (Benelli et al.,
2014). Ta BnAuka Tou P. concolor €Akovtal a1Td OPYAVIKEG TITNTIKEG EVWOEIG TTOU
eKAUOvTal a1md TOUG TTPOORERBANUEVOUC KOPTTOUG, WG MIKPNAG OKTIVOG KATPONOVEG
(Giunti, 2016). Meipduata aypou Pe e¢atrdoAuon TTANBuouwYV eKTPOPrG Tou P. concolor
€de1gav IKavoTToIiNTIKO BloAoyikd EAeyXO TOU BAKOU O€ XPOVIEG UE UWNAN TTapaywyn
(Delrio, 2005). 2tov avtitoda AAAeg €peuveg deixvouv OTI To P. concolor eivai
MEAAOVTIKG UTTOOXOPEVOG TTAPAYOVTAG BIOAOYIKOU €AEYXOU, OAAG TTPOG TO TTAPOV OeV
gival IKavo va cuykpatioel Tov TTANBUOPO Tou OAKOU KATW aTTd T OPIA OIKOVOMIKNG
{nuag (Yokoyama et al., 2006, Hepdurgun et al., 2009, Daane et al., 2011, Yokoyama,
2015). AutA n aduvayia PTTOPEi va OQEIAETAI OTNV TTOIOTNTA TOU TTANBUCHOU EKTPOPG,
oTnVv €ToxIK OIa0eCINOTNTA TOU EEVIOTH, OTIC KAIMOTIKEG OUVONKEG, OTOV MIKPOU
MAKOUG WOoBETN TTPOCAPUOCHEVO OTOUG MIKPOUG AYPIOUG KAPTTOUG €AIAG TTOU @UOVTAl
otnv AQpIKA, TTEpIoX Kataywyng Tou (Daane et al.,2011, Daane et al., 2015). H
IKavOTNTA TTAPACITIONOU Tou P. concolor gival peyaAuTepn OTIGC MIKPOKAPTTEG TTOIKIAIEG,
TTAPA OTIC PEYAAOKOPTIEG, €VW OE OXEOn ME TIG TTOIKIAiEg Augioong, KaAapwy,
MaoToeidng kal Kopwvéikn, n MaoTogidng eugavifel Ta PEYOAUTEPA TTOOOOTA
TTapacitiopou. (Wang et al., 2009, Garantonakis et al., 2017).

ZXETIKA ME TNV wo@ayo dpdacn Tng knkidouuyag Prolasioptera berlesiana ol
ATTOWYEIG TWV EPEUVNTWV dlioTAVTAI KOl JAAAOV GUYKAIVOUV OTO YEYOVOGS OTI N TTPOVUP®N
TNG €ival PJUKOQAYOG 1 oampo@ayog Kal TTEPIOTACIOKA WOPAYOS XWPIC TTPOKTIKA
onuacia otn BIOAOYIK avTIMETWTTION Tou dAkou (Sasso and Viggiani, 2007).

Ava@opika Pe Tn OpAcn apPTTOKTIKWY, £0a@Ofia apBpdTToda TWV OIKOYEVEIWV
Forficulidae é1mwg 10 Forficula auricularia Twv Carabidae, aAAG Kkai €idn TNG oIKoyévelag
Twv Staphylinidae @aivetal va €xouv onPavTikr ONEEUTIKR dpAacn £vavTi TWV VUUQWVY
Tou &dkou TTou Bpiokovtal oTto €dagog (Dinis et al.,, 2016). Mopiakr €pguva oTO
TTEPIEXOPEVO TOU TTETITIKOU OWANVA TOU KOAEOTITEPOU €dAPouc Ocypus olens Tng
olkoyévelag Twv Staphylinidae emBefaiwoe TR dpACN TOU WG APTTOKTIKO VUUPUWYV TOU
OdKou TOUAGXIOTOV KaTd TNV TTePiodo Tou eBivoTTwpou (Albertini et al., 2018).

Mapd Tnv OlopKh KAl ETTiJOvVn TTPOCTTABEI0 aveUPEONG TTAPACITOEIdOUC 1
QPTTOKTIKOU IKAvOU VO OUYKPOTHOEl o€ KABE TTePITITWOTN, Tov TTANBuoud Tou ddKou
KATW a1réd Ta OpIa OIKOVOMIKNAG CNUIAC, auTd dev £xel ETITEUXBE £ws Twpa. MNa To Adyo
auTo N €peuva ouveyiCeTal PE TO idI0 AUEIWTO EVOIAPEPOV.

22

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 13:08:27 EEST - 3.15.206.135



1.6.3.2 Evropotraboyoévol HiIKkpoopyavioHoi

H avaykn aveupeong eVAOAAAKTIKWY PHEBOSWYV QVTIUETWITTIONS Tou &AKOU TNG EAIGG
0 Ox€On ME TNV XNMIKA KATATTOAEUNOon, odrnynoe OTnv €peuva TNG XPHong Twv
EVTOMOTTAB0YOVWY HPUKATWYVY yia TO OKOTTO auTd. Blodokipég epyaocTnpiou aAAd Kai
TTElpdpaTa aypou emmReBaiwoav 6T To 0TEAEXOG TOU JUKNTa Mucor hiemalis (SMU-21),
OAAG Kl TO EYKEKPIUEVO OKEUAOUA UE OPACTIKNA oucdia To PuknTa Beauveria bassiana
€XOUV ONMPAVTIKI) €VIOMOKTOVO Opdon oTa evhAika (Anagnou, et al., 2005,
Konstantopoulou and Mazomenos, 2005, Benuzzi, et al., 2007). Etriong Biodokiuég
EPYACTNPIOU KOl WEKAOUOI €DAPOUG PE OTEAEXN TOU EVTOUOTTAB0OYOVOU QOCKOUUKNTA
Metarhizium brunneum €d¢igav, dvw Tou 70% peiwon Tou TTANBUOUOU TWV EVNAIKWYV
TToU eP@avifovtal atrd diaxeipalouoes VUUQES Tou £ddgoug Tnv dvoién (Yousef and
Andre, 2013, Yousef et al., 2018).

Ava@opikd he TNV XpHon BakTnpiwv oTnV BIOAOYIKN QVTINETWTTION TOU OAKOU AUTH
gival  TTEIPAMATIKA KAl aQOpPd TNV TEXVIKI TNG EVIOMOAOYIKNG QouUPBaATOTNTOG
(Incompatible Insect Technique). ZO0p@wva PE aAUTH, EPYOOTNPIOKA TTAPAYOUEVOG
TTANBUOUOG aPOEVIKWY ATOMWY TOU OAKOU MOAUVETAI PE TO CUMPBIWTIKG PBOKTRPIO
Wolbachia wCer2. H e¢améAuon autwv Twv atopwy oTo TTEPIBAAAOV Kal n ouleuin
TOUG ME aypia OnAukd onuioupyei Bvnolyevy €uppua AOYW KUTOTTAQOMATIKAG
acuppatdétnTag TTou TTpokaAei To BakTAplo (Apostolaki et al., 2011).

H xprion Twv eviogotraBoyovwy vNUOTWAWY GTNV AVTIMETWITTION TOU dAKOU TNG
eNIGG BpiokeTal o€ TTEIPAPATIKO OTABIO KAl ATTAITE TTEPAITEPW EPEUVES TTPOKEIUEVOU VA
EXEl TTPOKTIKN e@apuoyn. Map’dAa autd BIodokIuéG pE TOug eviopoTTaBoydvoug
vnuaTwdng Steinernema carpocapsae kal Heterorhabditis bacteriophora epg@avicav
62,5% ka1 40,6% avrioToixa Bvnoiudtnta o¢ VUU@EeS KaBwg Kal 21,9% Bvnoiudtnta

oTa guavi¢opeva veapd evijhika (Torrini et al., 2017).

1.6.4 KaAAIepynTIKEG TTPAKTIKEG

O1 KaANIEPYNTIKES TTPOKTIKEG OTTOTEAOUV £va oNUAVTIKO TTapdyovTa oTn dlaxeipion
TOoUu OAKOU TNG EAIAG, OI OTTOIEG OTN XWpPa Pag dev €xouv TUXEI TG avaAoyng TTPOCOXAS
o€ oxéon e AAAeg TTEPIOXEG KAANIEpYEIOG TNG eNIAG OTTwG TT.X. N KaAipdpvia. Mo
OUYKEKPIPEVA, O XPOVOG OUYKOMIONG TOU KAPTTOU TIPIV TNV HMEYAAN avAamTtuén Tou
OaKOTTANBUCUOU, N agaipeon OAwY Twv KAPTTWV attd Ta 6évdpa Kal To £5aQog, £T01

WOTE AQUTOI va PNV atroTeAoUV UTTOOTPWUA VIO TV aVATITUEN ETTITTPOCOETWY YEVEWV
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€wg TNV vEéa KaANEpyNTIKN TTEPiIOdO, N dlaxeipion Tou dAKOU TNG ENIAG OTIG ACTIKEG KAl
MN KAANEPYOUUEVEG TTEPIOXEG TTOU YEITVIACOUV UE EAAIWVEG, E€ival PEPIKEG ATTO TIG
onNUavTIKOTEPES KAANIEPYNTIKES TTPAKTIKES (Rice, 2001, Yokoyama, 2015). H atrouyn
WEKOAOUWYV KAAUWNG JE OPYAVOPOTPWPIKA EVTOUOKTOVA Kal N dlaTApNoNn TNG WPENIUNG
gvTopoTTavidag, OTTwG eival Ta apBpdtroda Tou £dAPOUS Kal didgopa €idn apaxvwv
augavouv Tnv Bripeuon vupewyv kal evnAikwyv (Picchi et al., 2016, Picchi et al., 2017).
H katepyaoia tou eddgoug, n dpdeucn Kal n AifTavon @aiveralr va €xouv BETIKN
OUOoXETION ME TNV euaioBnTotroinon OAwWV Twv TTOIKIANIWY €NIAG EvavTl Tou OAKOU
(Navrozidis et al., 2007).

1.6.5 BiotexvoAoyikég pééodol
1.6.5.1 H TeXVIKA TNG TTapEPTTOdIoNG OUleUNg

H TexVIKA auTr €XovTag €QapuooTEi 0Ta AETTIOOTITEPA, DOKIUACTNKE o€ loTTavia
Kal EAAGOa kal 0T TTEPITITWON Tou OAKOU TNG EAIAG: BIOTI ATAV 1O YVWOTA N EAKUCTIKI)
QEPONOVN QUAOU TTOU TTapriyayav Ta BNAUKG TTpog €AEN TWV APOEVIKWY, PE BACIKO
ouoTaTiké T0 1,7-810EA0TToIpO [5,5] evdekdvio. Av kal emdiwgn ATAv N TTPOCEAKUGCH Kal
n ouyxuon TwV OPCEVIKWV ATOMWVY OTO VO EVTOTTICOUV TNV TINYN EKTTOUTING,
atroTuyxavovTtag TeAIKG va ouleuxBouv, evIoUToIg TO JOVO TTOU TTapaTneABtnke ATav n
Madikr) petavdoTeuon Oxl HOVO TwV GPOEVIKWY AAAG Kal Twv BnAUKWY aTtOPWV TTPOG
TNV TINYA EKTTOUTINAG. ATTedeixBn dnAadr) 611 Kal Ta BnAukd atoua TTpoceAKUOVTAl ATTO
TNV TEXVNTA EKTTEUTTOUEVN QEPOMOVN, ME AIYOTEPO EVTOVO TPOTTO OUWG, KOBIOTWVTOG
€tol Tnv pEBodO avartroteAeopaTikny (Bueno and Jones, 2002, Navarro-Llopis et al.,
2011).

1.6.5.2 H TeEXVIKN TWV OTEIPWHEVWYV EVTONWV

AQopd TNV PadIKA EKTPOPHA KAl OTEIPWON OTO EPYACTHPIO APTEVIKWY ATOPWY TOU
Odkou TNG eNIAG Kal €€aTTOAUCT) TOUG OTN GUVEXEIQ OTO TTEPIBAAAOV TTPOKEINEVOU va
ouleuxBouv pe Ta aypia BnAukd kal va pnv TrapaxBbouv atrdéyovol. H pébodog €xel
xpnolyotroinBei pye emruyxia o GAAa nNon emBAaBwY evIOPwyY atTd TNV OEKAETIO TOU
1950 (Kozanek and Caceres, 2007). tnv EAAGOa uioBetiBnke wg HEBODOG
QVTIMETWTTIONG TOu OAKoU TG €AIGS atrd Tnv dekacTia Tou 1960 padikéc e€atroAUoEIC
oTeipou TTANBuoOU (oTeipwaon e Y- akTivoBoAia) o€ duo TreipduaTta TTou diegixdnoav

oe XaAkidikr kai EuBoia  apxég Tng dekaetiag Tou 1970 kai Tou 1980 avrioToixa,
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¢dwoav un IkavotroINTika amoteAéopata (Estes et al.,, 2012). Q¢ BACIKEG aITieS
ATTOTUXIAG KAl €yKATAAEIYNG TNG MEBOGDOU KpivovTal TO UWPNAG KOOTOG Kal N XaunAn
TTOIOTNTA TOU £EATTOAUOUEVOU TTANBUCOU, O OXEon PE TNV duvVATOTNTA £TTIRIWONG OTO
TTEPIBAANOV TOU TTEDIOU KOBWG KAl JE TNV IKAVOTNTA £PEUVAG, AVEUPEONG Kal oUEUENG
ME Ta dypla BnAukd (Geng et al., 2016). H avdatrTugn TnG YEVETIKAG PNXAVIKAG Kal N
dnuIoupyia YEVETIKA TPOTTOTTOINUEVOU OAKOU TnG €ANIAG, avafiwoe TO ETTIOTNHOVIKO
evola@épov yia TN PEBOSO- agoUu TTAEOV N OTEipwONn TOU EKTPEPOPEVOU TTANBUCOU
MTTOPEI va ETTITEUXOEI YE YEVETIKO TPOTTO, ATTOPEUYOVTAG TIG APVNTIKEG OUVETTEIEG TNG Y-
OKTIVOBOAIQG OTA TTOIOTIKA XOPOAKTNPIOTIKA TOU €&ATTOAUOPEVOU TTANBuopOoU  Kal
KABIOTWVTAG EQIKTI) TNV £€CATTOAUCN ATTOKAEIOTIKG apoeviKwy atopwy (Ant et al., 2012,
Sagri et al.,, 2014). Biodokiyég epyacTripiou emBepaiwoav OTI dev UTTAPXEI KATTOIN
apVNTIKA ETTITTTWON OTO TTAPACITOEIBEG Psyttalia concolor kal ota aptrakTikG Pardosa
spider kai Aleochara bilineata oe oxéon pe 1O TIPOCOOKIUWO CWNAG KAl TNV
AVOTTAPAYWYIKI TOUG IKAvOTNTA OTaV dIATPA@POUV HE YEVETIKA TPOTTOTTOINUEVEG
TTpovUuu@eg ddakou (Marubbi et al., 2017). MNap’d6Aa autd 10 auoTNPEO VOUOBETIKO
TAQiol0 TNG EupwtrdikAg 'Evwong o€ Ox€on ME TOUG YEVETIKA TPOTTOTTOINKEVOUG
OPYQVIOPOUG Kal TNV XpAon Toug, N EAAEIYPN ETTAPKWYV dEQOUEVWY avAAUONG KIvOUVou,
KaBwg Kal NBIKA , TTONITIKA KAl KOIVWVIKOOIKOVOMIKA ¢NTAuaTAa KaBIOTOUV £WG TWPO
aduvartn Tnv €EatmrdAucn YEVETIKA TpoTrotroinuévou  OdAkou oTo TrepIBGAAovV yia

QPUTOTTPOOTATEUTIKOUG OKOTTOUG (Turner et al., 2018).

1.6.5.3 TexvoAoyieg TpooéAKuong Kal BavaTwong

H peBodoloyia Tng mmpooéAkuong kal Bavatwong (attract-and-kill ) agopd Tnv
XEIPAYywWYynon TNG CUUTTEPIPOPAG TWV EVTOUWY, OUVOUALOVTAG 0OPPENTIKA HE 1 XWPEIg
OTITIKA €EpEBiouaTa yia TNV ATTé ATTOCTACH TTPOCEAKUCT) TOUG, ME £va TOEIKO TTapdyovTa
(1T7.X. €eviopokTéVo) 1 pia cuokeun Trayideuong (Pifiero et al., 2014). O1 TexvoAoyieg
TTPOCEAKUONG Kal BavATwong apopouV Toug OOAWPATIKOUS WEKATHOUG TTOU 11dn €Xouv
TTpoava@epBei kal TN PéBodO TNG padikAg Trayideuong (mass-trapping) PE TOUug
doAwpaTIKoUG oTaBuoug (bait stations) kar Ta cuoTAuata padikng Trayideuong
avtioToixa. Baoiki dia@opd peTaly SOAWMATIKWY OTABUWY Kal TwV CUCTNUATWY

MadIkng TTayideuong €ival To yeyovog 0TI oI OOAWMATIKOI oTaBUOoi dev ouyKpaTouV Ta
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BavaTwpéva Evioha eviOG €VOG TTEPIEKTN 1 TTAVW OE PIa KAAUPPEVN PE KOAAQ
EMQAveIQ, OTTWG Ta ouoThRuata padikng Trayideuong (Pifiero et al., 2014).

O1 TexvoAoyieg TTpooéAKUONG Kal BavAaTtwong XpNoIYoTToINOnKav evavtiwy 10wy
TNG olkoyévelag Twv Tephritidae atrd Tnv dekaeTia Tou 1920, evw otnv EAAGDA evavTiov
TOoU OdKou oTa TEAN TNG dekaeTiag Tou 1930, XwWPig OUWG IKAVOTTOINTIKA ATTOTEAECUATA
(Haniotakis, 2005, Navarro-Llopis and Vacas, 2014). H avaTTuén Twv OTITIKWV Kal
TPOPIKWY EAKUCTIKWY, AAAG KAl TWV ONUATOXNMIKWY OUCIWY, avapiwoe To evOlapEpoV
yIa QUTEG, WG PEBODOUG TTapakoAoUBNang Kal EAEyxou Tou TTANBuCcoU Tou dAKOU TNG
eMiag (Prokopy et al., 1975, Katsoyannos and Kouloussis, 2001, Navarro-Llopis et al.,
2011, Gil-Ortiz, 2015).

1.6.5.3.1 AoAwpartikoi otaBuoi (bait stations)

MpdkeiTal cuvnBWG YIO CUOKEUEG 1] KATOOKEUEG ME EIDIKA PEAETNPEVO Xpwua
€EAKUOTIKO yIO TO €VTOUO OTOXO, N OTTOIEG TTEPIEXOUV O€ OIOKPITA TUAUATA, HIA TPOYIKI)
€EAKUCTIKA oucia, €va €CaTUIOTPA WE OUVOETIKN €AKUOTIKA QEPOPOVN i Piyua autng
Kabwg kal évav TogikO Trapdyovria. O 10avikOG OOAWUATIKOG OTABUOG, €xel TNV
IKOVOTNTA VO OTOXEUEI KOl VA TTEPIOPICEI Ta BNAUKA dtoua, €xel XapnAd KOoTog, €ival
€CAIPETIKA ETTIAEKTIKOG OTOXEUOVTAG UOVO OTO EVTOUO OTOXO, OEV TTAYIOEUEI ] CUYKPATEI
Ta ATopa TTOU TTPOCEAKUEL, BIABETEI HOKPAGS DIAPKEIOG EAKUCTIKO KOl EVTOUOKTOVO £TOI
WOTE VA MNV aTTaITEl OuvtiRPNOoN 1 QVTIKATAOTAOoN, €ival €UKOAOG OTn Xpnon
AVOAWOIUOG 1] BIOATTOIKOOONNOIUOG, N ATTOTEAECUATIKOTNTA TOU €ival TO idI0 KAAN 1) Kal
KAAUTEPN ATTO TO DOAWMATIKO WEKATHO, N XPNOIMOTTOIOUMEVN CUCKEUN €ival KATAAANAN
yia d1apopa eAKUCTIKA Kal TOEIKOUG TTapAYOVTES Kal TEAOG O TTapdayovtag BavaTtwong
gival opyavikog XxaunAng To€IkOTNTAG, XWPIG ETTIOPACN 0 WPEANIUA EVTOUQ N OTOXOUG
(FAO/IAEA, 2009).

H emmiTeugn Twv TTAPATTAVW XAPOKTNPICTIKWY EXEI TIPOKAAECEI TOV TTEIPAPATIONO
ME TTANB0C OUVOUACHWY CUCKEUWY, EAKUCTIKWYV Kal TOEIKWY TTapayovtwy. MNeipduara
aypou oTa oTroia XpNnoIJoTroinOnke 0 SOAWMATIKOG OTaBNOG Eco-Trap Tng eTaipiag
Vioryl. S.A., amoteAoUuevog atmd €va avoikToUu TTPACIVOU XPWHATOG QAKEAO aTTO
TTAACTIKOTTOINWEVO XAPTi EUTTOTIOUEVO Kal OTIG OUO TTAEUPEG TOU e deATauEBpivn (Desis
2.5%) , TTEPIEXOVTAG AUPWVIOKS BIKAPPBOVIKO GAAG WG TPOPIKO EAKUCTIKO Kal Twv duo
@UAWV Tou dAKOU TNG €AIGG KABWG Kal éva €6ATUIOTAPA UE QEPOMOVIKO diyua (1,7-

d10&AoTToIPO [5,5] EVOEKAVIO EAKUCTIKI QEPOUOVN VIO TA APOEVIKA KAl a®POdICIAKN YIa
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Ta BNAUKA atopa, £0€1Eav onUAvTIKG XapnAdTepn TTukvOTNTA TTANBUCOU KaIl TTO000TO
TTPOOPBOAAG 0 OxXEonN YE TOUG BOAWMATIKOUG WEKATHOUG, aAAG e uwnAOTEPO KOOTOG
atro autoug (Broumas et al., 2002).

2¢ TTapopola TrEIpdpara aglohoyndnke n aTToTEAECUATIKOTNTA AVAAOYOU TUTTOU
doAwpaTikou oTaBpou TG idlag eTaipeiag o oTroiog Trepicixe 10mg deAtauebpivn, 10%
¢axapn o€ didAupa he 1% yAukepOAn, 17gr appwviakd dikappBovikd dAag kal 50mg pe
TN BnAUKn @epopdvn 1,7-810EA0TToIPO [5,5] evOEKAVIO. 2TA ETTOMEVA XPOVIA TWV idIWV
TTEIPANATWY XPNOIYOTTOINONKE WG BOAWUATIKOG OTABUOG £va KUAIVOPIKS TTAdicIo aTrd
KOAWOIO TTOU TTEPIEIXE EUTTOTIOMEVO O€ OeATaNEBPivN BapBakepd TTavi KaBwg Kal
eAKUOTIKO, pia TTAGKa atrd TToAuoTepivn (O&IKO dAag alBuAeviou BivuAiou EVA) o€ piyua
pe 10gr appwviakd dikapBovikd ahag. Kabe tTAdka épepe éva ogakouAdakl pe 500mg
udaTikou diaAupatog 10% @epoudvng @uAou. lMapatnpri@nke OTI Kal o duo TUTTOI
QOAWMATIKWY OTABPWY gival TO iDI0 ATTOTEAECUATIKOI 0 OXEON PE TOUG OOAWMPATIKOUG
WEKOAOWOUG TIG XPOVIEG PE XAUNAG eTTiTTeda TTANBUOUOU, VW O€ QUTEG PE UWNAQ
ETTITTEdQ  ATTAUTEITAI CUMUTTANPWHATIKG TOUAAXIOTOV €vag OOAWMATIKOG WEKAOUOG
(Mazomenos et al., 2002).

Emiong oe¢ meipduata aypou oOTa OTroia XPNOIKMOTTOINONKE O OOAWMATIKOG
oTaBpOG Eco-Trap pe KOAa TnG eTaipiag Vioryl. S.A. KaBuwg kal eEaTTOAUCT WPENIIWY
TTAPaOoITOEIdWYV, TTapaTnEnOnkKe peiwon NG TPooBoAng 10% oe oxéon pe To udpTupa,
aAAG €TTIONG KAl TO yeyovog OTI PTTOPEI va ouvduaoTei n padikn TTayideuon PeE TNV
eCatroAuon weEAipwy evtopwy (Liaropoulos, et al., 2005).

Avahoyeg €peuveg €O€IEAV TTIO IKAVOTTOINTIKA ATTOTEAECPOTA PE MPEIWON TNG
TTPOCOROAAGC OTO MICO, €pOCOV N evepyr TTPOCROAN Katd tnv Tpitn £fdouada Tou
OkTwppiou dev gemmepvd 10 30%, 010 80% TWV KAAANIEPYOUPEVWY KTNUATWY HIOG
TTEPIOXNG. AUTO onpaivel 0TI €dv o1 aypdTeg WekAlouv OTav N TTPOCROAR gival XaunAn
KAl OUYKOMiCouv apyd 1o Aek€uPplo, n pEBOdOG TNG Padikng Trayideuong dev eival
oupeépouca yia Tnv eploxr auth (Rizzi, et al., 2005). 210 idl0 TTOCOOTS PEIWONG TNG
TTPOCROAAC 0€ OXEon UE TO JAPTUPa KaTEANEav Kal AAAOI epeuvnTEG OTAV agloAdynoav
TNV amdédoon Tou doOAwUATIKOU oTaBuou Eco-Trap kal evog GAAou TTou BplokoTav o€
TTEIpApaTIKO 0TAdIO (lannota, et al., 2007).

2TOV  avTiTtoda QUTWV Twv €EPEUVWV  GAANOI  €peuvnNTEC  ava@EPOUV  OTa
atmmoTeEAEOUATA TOUG, OTI 0 GUVOUOOUOG OOAWMATIKWY OTABPWY KAl WEKACTUWY ME

ammwOnTIKA WOTOKIaG OTTWG O KAOAIVNG Kal TO UOPOEEIdIO Tou XOAKOU £dwoav pn
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IKOVOTTOINTIKA  QTTOTEAEOPATA TNV XPovid JE TNV uywnAfi TTPocBOAr} TToU Ogv
dIkaloAoyouv 10 KOOoTOG Toug (Caleca et al., 2007).

Map’6Aa autd n péBodOG TNG MadikAG TTayideuong Pe OOAWMATIKOUG OTABUOUG
MTTOPEI va OWOEl IKAVOTTOINTIKA OTTOTEAECUATA EQPOCOV EQAPUOCOEl O€ TTEPIPEPEIOKD

eTTiTTedO, atmd TOUg aypoTIKOUG opyaviopoug (Yasin et al., 2014).

1.6.5.3.2 ZuoThpara padikng Trayidsuong

21NV evoTnTa aut) Ba avagepBbouv T CUCTAPATA TTayideuong OTTOU AuECa
ouvTeAOUV OTNV peEiwon Tou TTANBuopoU Tou dAKou TNG €AIAG, OAAG Kal auTd TTou
XPNOIKOTTOIoUVTAI YIa TNV TTAPAKoAoUOnon TNG SUVAMIKNS TOU: a®OoU PE EUPETO TPOTTO
oupBdAouv oTnv avTIPETWTTION Tou. Kal OTIC duo TTEPITITWOEIC T CUOTANOTA QuTd
dlakpivovTal o€ dUO BACIKOUG TUTTOUG: OTIG TTAYIOEG UYPOU TUTTOU OTTOU TA EAKUCTIKG

gival o€ uypr Hopen Kal o€ auTég Tou ¢npou TutTou (Navarro-Llopis and Vacas, 2014).

1.6.5.3.2.a MNayideg ~"'uypou ™ TUTTOU

2€ autr TNV oudda TrepIAapBdvovTal TTayideg ol OTToiEG XPNOIPOoTTolouvTal Yid
TTapakoAoubnon aAAG kal yia KatatmoAéunon. Kuplog eKTTpOOWTTOC QUTAG TNG
Katnyopiag €ivalr n oupPartikr) trayida McPhail kal o1 dIGQOPESG EKOUYXPOVIOUEVES
TTAPAAAAYEG TNG, N OTToia XPNOIUOTTIOIEITAI AdIAANTITA OXEOOV yId £va alwva TwPA
ouvouadovtag Ol1a@opa TPOPIKA EAKUCTIKA, @QEPOMOVEG QUAOU KOl XPWHATIKOUG
TTapdyovteg. ‘ETol €k10G¢ a11d TIC OUPPBATIKEG YUAAIVEG TTAYIOEG OI OTTOIEG PEPOUV
TPOPIKO €AKUCTIKO, XPNOIKMOTTOIOUVTAI KAl Ol EKOUYXPOVIOWEVOI TUTTOI O OTTOIOoI €ival
KATOOKEUAOHEVOI atrd TTAAOTIKO, atroTeAolvtal ouvABwg ammd duo TUAPOTA, €va
OIGQAVES Kal €va KITPIVOU XPWHATOG (OTITIKO €EAKUCTIKO) KOl UTTOPEI va @EPOuV OTO
TTAVW TUAPA TOUG UTTOO0XA YIa @epoudvn 1] AANO EAKUOTIKO TTapdyovTa (IAEA, 2003).

‘Evag GA\og TUTTOG TTayidag, oTnv €upuTeEPn Katnyopia tng Ttrayidag McPhail
EUPEWG XPNOIMOTTOIOUPEVOG KUPIWG AdYyw XapnAou KOOToug, aAAG OXETIKA XaunAAg
ATTOTEAEOUATIKOTNTAG OTNV KATATTOAEUNON, €ival n lotraviky “"OLIPE™ (Olivarera Los
Pedroches SCA)- n otroia atmmoTeAcital atmd éva TTAAoTIKO uTToukdAl 174 AiTpou, TO OTT0I0
TTEPIEXEI DIGAUPA TPOPIKOU EAKUCTIKOU KQI OTO TTAVW PEPOG TOU OIOBETEN TTEPIPMETPIKA
MEPIKEG OTTEG dlapéTpou 4-5mm (Vossen, 2003, Eliopoulos, 2007). ¥tn EANGSa ol
KAANIEQYNTEG XPNOIYOTTOIOUV QUTHV TNV Trayida HE TPOPIKO €AKUCOTIKO OldAuua

QMPWVIAaKOU AAQTOG.
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O oxedlaoudg TNG TTaYidag, TO XPWMA, To OXAMA, To pEyeBog, Ta €IDIKA
XOPAKTNPIOTIKA KOBWG Kal TO €i00¢ TwV EAKUCTIKWY TTOU XPNOIUOTTOIEI £TTNPEAlouV
ONMAVTIKA TNV aTToTEAEOUATIKOTNTA TNG oTov aypd (Eliopoulos, 2007). To €idog kal n
MakpoRBIOTNTA TOU UypOoU TTapdyovta £TTNPEACEl TNV Atrodoon TNG TTayidag, agou o€
auTtov o@eileTal n eAKUOTIKOTNTA AAAG AsiToupyei ouvApa KAl wg TTAPAyovTag
BavaTtwong (Trviyuog) (Navarro-Llopis and Vacas, 2014).

Meipduata aypou £deiCav OTI TTayideg TTOU QEPOUV TPOPIKO EAKUCTIKO KOl
PEPONOVN UAOU TOU BAKOU £XOUV TIG TTEPICCOTEPEG CUAANWEIG APTEVIKWYV KAl BNAUKWYV
aropwyv (Broumas and Haniotakis, 1994). Etriong o€ ouykpITIKiy agloAdynon Tpiwv
TPOPIKWY EAKUCTIKWY O€ TTayideg McPhail, dnAadn diaAupaTa duo TUTTWV USPOAUPEVNG
TTPWTEIVNG 75% kai 55% avtioToixa o€ didpopeg ouykevipwaoelg atrd 0,5% £wg 8%
KaBwg Kal dIGAUMA BEIKNG AppwViag 2% TTPoEKUYE OTI Kal 01 U0 TUTTOI UOPOAUNEVWV
TTPWTEIVWV EPPAVICOUV TNV PEYAAUTEPN EAKUOTIKOTNTA OTn Ouykévipwon 1%, doegv
OI0@EPOUV ONUAVTIKA WG TTPOG TNV €AKUOCTIKOTATA METAEU TOUG KAl €XOUV OA®n
MEYAAUTEPN EAKUCTIKOTNTA Kal OIAPKEIQ atTOd TO dIdAUpa Benkig appwviag (Varikou et
al., 2014). ZuykpITikn agloAdéynon o€ eAaiwveg TNG KaAipdpvia, JETALU TNG TTAACTIKAG
TTayidag McPhail xwpig @epoudvn pe DIGAUPA TOUTTAETWV JAYIAS WG TPOPIKO EAKUCTIKO
Kal U0 GAAWYV TUTTWV XPWHATIKWY KOAANTIKWYV TTayidwV TToU £Qepav TPOPIKO EAKUCTIKO
(SikapPBovikd auupwvio) Kal @epoudvn QUAou- £0ei1e Ot n Trayida McPhail eixe Tov
MEYAAUTEPO apIBPO CUAAAWEWYV Kal dn BNAUKWYV atopwy EvavTl Twv duo AAAWV TUTTWV
TTayidwv (Burrack et al., 2008).

ACiCel va emonpavoei o1 o1 TTayideg TuTTou McPhail TTapd TI¢ atTodedeIyUEVES
KAAEG TOUG MIOOCEIG, aTTAITOUV QuENUEVN Epyaaia yia auvTApnon Evavtl GAAwv TUTTwWV
TTayidwy, Kabwg e1miong Tapouoidlouv SIOKUPAVOEIC OTNV ATTOTEAEOUATIKOTATA TOUG
oc oxéon ME TIG ETTOXIOKEG OAAQYEG TTOU QQOPOUV TNV BEPPOKPATIA, TNV OXETIKN
uypacia kabwg kai 1N diabeoiyotnta NG TPpoPns (Kapatos and Fletcher, 1983,
Girolami, et al., 2007, Varikou et al., 2013).

Qc¢ emtoun oto oxedlaoud TTayidwy yia TNV TTapakoAoudnon TS duvauikng Tou
TTANBUOPOU Tou dAKou TnG €AIGG, Ba uTTopoUcE va ava@ePBEi N KATOOKEUN TWV
ECuTTVILV nAekTpoviKwy TTayidwv TUTTOoU McPhail kai n xpAon Toug oTo TTAQICIO
EQapPUOYRS doAwUATIKWY Wekaopwy akpiBeiag (Fouskitakis et al., 2017). Auo TUTTOI
TETOIWV NAEKTPOVIKWV TTAYiIdWV €XOUV KATOOKEUAOTEI KAl OOKINACovTal TTEIPANOTIKA.

A@opouv TpoTroTToINuéveS TTayideg TUTTOU McPhail, o1 oTT0iEC XpNOIMOTTOIOUV TPOPIKA
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EAKUOTIKA A Kal QEPOUOVN WG EAKUOTIKA TOUu OAKOU: Kal £XOUV TNV IKAVOTNTA UECW
PWTOAICONTAPWYV I PWTOYPAPNONG AVTIOTOIXO VO CUANEYOUV Ta BEDOUEVA, PE EIBIKES
EQPAPMOYEC va Ta eTTeCEpyAdovTal Kal va atrooTéEANoUV Tov apiBud ocuAAAWewv TOU
OdKou w¢ pnvupa SMS péow Tou BIKTUOU KIVNTAG ThAEQwviag (Potamitis et al., 2015,
(Doitsidis et al., 2017).

1.6.5.3.2.8 NMayideg ~"Enpou”” TUTTOU

2¢ QuTAv TNV  opdda  KATOTACOOVTAl Ol KITPIVEG  TETPAYWVEG  ATTO
TTAQOTIKOTTOINUEVO  XOPTOVI KOAANTIKEG TTAYidEG Kal O dUO OIAOTACEWV KITPIVEG
KOAANTIKEG TTayideg TUTTOU “~"'ChamP’™ (IAEA, 2003). XpnoigoTtroloUlv ¢npou TUTTOU
TPOPIKA EAKUOTIKA (KAWOUAEG QUNWVIOKWY aAATWY Bpadciag amodéopeuong) 1 Kal
PEPONOVN YUAOU, KUPIWG yia TTapakoAouBnon Tou TTANBUCHOU aAAG £Xouv doKIPAoOEi
kal otn KatatmmoAéunon (Haniotakis, 2005, Economopoulos et al., 1986).

‘Epeuveg Tediou £xouv Beigel OTI 01 KITPIVEG KOANTIKESG TTAYIOEG TTOU QPEPOUV WG
eEAKUOTIKO dIKkapPBovikd dAata Kal @epoudvn @UAoU cuAAapBdvouv oxeddév dITTAGCIO
apIBud apoeEVIKWY ATOUWY TOU BAKOU Kal TTEPICTOTEPA CUVOAIKA ATOMO Kal Twv dUO
QUAWV 0t Ox€On PE auTéG Xwpic eepopodvn (Rice et al.,, 2003). Etriong treipdauara
aypou atreédeitav OTI KITPIVEG KOAANTIKEG TTAYIOEG TTOU QPEPOUV WG EAKUOTIKO 0OE&IKO
AuPwVIakS dAag Bpadeiag amodéopeuong o€ TTUKvOTNTa 11Tayida/dévopo utropouyv va
OUYKPATHOOUV TNV TTPOCROAN o€ XaunAd eTTiTreda TIG XpOoVIEG OTTOU O TTANBUCPAG gival
XOUNAGG. AvTiBeTa OTIG XPOVIEG OTTOU N TTApAywyn €ival PIKPA Kal 0 TTANBUCUOG Tou
ddkou uywnAdg autd To oUCTNPA TTAYIOEUONG AKOMA KAl YE PEYOAUTEPN TTUKVOTNTA
TTayidwyv avda dEvOpo KpiveTal aveTtapkEg (Economopoulos et al., 1986).

O1 rayideg “"Enpou’” TUTTOU PTTOPEI va €ival OIKOVOMIKES, VA €XOUV IKAVOTTOINTIKI
OIGPKEID WG TTIPO TNV €AKUCTIKOTNTA TOUG KOl va OTTaITOUV BewpnTIKA AlyoTEPN
ouvtipnon 1 kal  kKaBéAou. ZTnv  TTPAg¢n  OloTMOTWVETAI  OTI  XAVETAI N
ATTOTEAEOUATIKOTATA TOUG £€aiTiag AAAWV evIOpwY, QUAAWY | OKOVNG TToU €TTIKABOVTAI
oTnNV KOAANTIKA TOUG €TTIQAVEIa KABWG £TTIONG ETTIONPaiveTal OTI TO KITPIVO XPUWHA TOUG
MTTOpEl va TTPpOoOoeAKUEl Kal w@EAIHa éviopa un oToxoug (Economopoulos and
Stavropoulou-Delivoria, 1984, Navarro-Llopis and Vacas, 2014).

Q¢ “'state of the art” Tng €g¢€NIENG Twv {npou TUTTOU TTAYIdWV AVOPEPETAl N
KOTAOKEUR KAl N TTEIPANATIKT) OOKIUR OTOoV aypo TNG NAEKTPOVIKAG TTayidag ¢npou

TUTTOU. AUTH XPNOIUOTTOIEI PIa KiTPIVN KOAANTIKA €TTIQAVEIQ PJE EAKUCTIKG dIKapBOVIKO
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QUPWVIO Kal @epoudOVN QUAOU KABWG Kal pia wyneloki KAPEPA n oTroia OTEAVEI
PWTOYPAYIEG TE TIPAYMATIKO XPOVO HEOW Tou OIKTUOU KIVATAG TnAEQwviag o€
utToAoyIOTH. EVTIOPJOAGYOI TTOOOTIKOTTOIOUV TIG EPMPAVICOUEVEG OTIG EIKOVEG CUAANWEIG
KabnuepIvad. H nAekTpovikr trayida ¢npou TUTTOU €P@AViCel IKAVOTTOINTIKA OKPiBEIa
METPACEWV TTOPOMOIO ME TA CUMPBATIKA OCUCTAPATA  TTOPOAKOAOUONONG TOu
OaKOTTANBUCOU, €XEl XPNOIPOTTOINBEl WG MEPOG TOU YEWXWPIKOU OCUCTAPOTOS
OOAWMATIKWY WEKACOPWY OKPIBEIOG KAl OTOXEUEI OTNV EVTEAWG QUTOMOTOTTOINMWEVN

KatapéTpnon Twv cuAMAYewv (Pontikakos et al., 2012, Shaked et al., 2018).

1.7 Zko1rdg NG diaTpiPng

A6 Ta TTpOoaVAPEPBEVTA OUVAYETAI TO CUUTTEPACHA OTI 0 OAKOG WG O TTIO
ONUAVTIKOG KAl KATAOTPOPIKOG €XOPOG TNG €ANIAG €Xel ATTOTEAECEl €WG TWPA TO
ETTIKEVTPO TTANBOUG €PEUVNTIKWY €EPYACIWV KAl Ba OuveXioel va HPOVOTTWAEI TO
EVOIOQPEPOV TWV ETTIOTNPOVWY, £QOCOV TTOAAA ETTIOCTAMOVIKA EPWTAMATA CUVEXICOUV va
TTapapévouv avarravrnta. Omwg AdN éxel TTpoava@epOei TTpooBdaAel OAa Ta €16n TOU
yévoug Olea 1Tou TTapdyouv KapTroug, OTTwG To €idog O. europaea TTou TTEPIAAUPBAVEI
TOUG KaAAlEpyoUpevoug Kal dyploug TUTTOUG: KaBwg kal Ta €1dn O. verrucosa kai O.
europaea subsp. Africana evOnuikd dypia €idn NG AQPIKAG a1’ OTTOU €AKEl TNV
kataywyr Tou (Tzanakakis, 2008, Wang et al., 2009, Ordano et al., 2015). 'H®n kdtrolol
EPEUVNTEC £XOUV ETTICNPAVEL, OTI N UTTAPEN ACUYKOUIOTWY EAQIWV 1] EYKATAAEAEINPEVWIV
eAaivwy KabBuwg kal aypiwv eAdaiwyv (O. europaea var. silvestris) péxpi Tnv avoién Tou
divel TNV duvaTdTNTa OAOKARPWONG TOUAAXIOTOV HIOG TTPWTNG YEVIAG: APKETA TTPIV TV
onuioupyia TNG VvEaG KapTroQopiag, €TMOEKTIKAG O€ TIPOCPOAR OTa péCa TOu
kaAokaipiou (Economopoulos, 1982, Koveos and Tzanakakis, 1990). To Xpoviko
OIGOTNUA TOU XEINWVA APXES TNG AVOIENG ONUIOUPYEI OPKETA EPWTNMOTIKA Kal oevapia
o€ oxéon ME TNV dUVATOTNTA TOU EVIOUOU VO PETOKIVEITAI O€ PIKPR KAipaKa atmo Toug
ENAILOVEG O€ TTOPAKEINEVOUG EEVIOTEC: OTTWG Eival Ol EYKATAAEAEINPEVES KAl QUTOPUEIG
€NIEG KAI TO QVTIOTPOPO, TTPOKEINEVOU va OAOKANPWOel TO KUKAO Tou (Tzanakakis, 2008,
Marchini et al., 2017). Map’6Aa autd dev UTTAPXOUV ETTAPKI EPEUVNTIKA dEdOUEVA TTOU
va gpUNVEUOUV TTANPWGS TNV ETTOXIKA avattapaywyikr BloAoyia Twv SlaxeINalovIwy
TTANBUCUWYV, KaBopilovTag £T01 Kal TIG OTPATNYIKEG AVTIMETWTTIONG Tou. Edv e€aipeOei
n 1mepiodo¢ louhiou — OkTwRpiou OTTOU digvepyEiTal TO TTPOYPAPHUA OAKOKTOVIOS Kal

UTTOXPEWTIKA TTapakoAouBeital n duvauikh Tou TTANBuouOoU, yIa TO UTTOAOITTO XPOVIKO
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d1doTnUa dev UTTAPXOUV £PEUVNTIKA dedopéva o oxéon Pe autr). Etiong apa tnv
e€ENEN oOTOV TOMED Twv OUCTNUATWY Trayideuong: yia 10 OAKO TNG €NIGS n
TTapakoAoubnon Twv TANBUoPWwy Tou €gakoAoubBei va PacileTal OTIC CUPPBATIKES
YUGAiveg tTTayideg McPhail kal o€ apuwVvIaKd EAKUCTIKA.

2KOTTOG TNG TTapoucag diaTpIBRg NTav va PeAETNOei KaB' OAn TNV dIAPKEIA TOU
XPOVOU n duvapikr Twv TTANBuopwy Tou ddkou TnG eNIdG otn Mayvioia - pe €ugacn
OTIG eyKATOAEAEINPEVES Kal auToQuUEiG ENIEC. ETTioNG va yivel ouyKpITIKR agloAdynon TnG
ATTOTEAEOUATIKOTATOG TTAAQIWY KOl VEWV EAKUCTIKWYV OTTWG TO EAKUOTIKO Biodelear. Ta
armmoteAéopara TnGg Trapoucag OlaTpIBAg Ba pTtropoucav va agiotroinbouv oTn

dnMIoupyia VEWV TTIO ATTOTEAECUATIKWY OTPATNYIKWY AVTIMETWITIONG TOU.
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2. YAIKA KAl MEOGOAOI
2.1 Neproxn HeAETNG

Ta meipduara Tpayuatotroidnkav oe Tpeig eAaiwveg A (X454076-Y4356898), B
(X403989-Y4356794) kai ' (X403713-Y4356805), Tng ToTroBe0iag ~"KokkivoBpaxog ™,
OTIG TIOPUPEG TOU OIKIOPHOU  Aiunviou, PopelofopeloduTiKA, POPEIOOUTIKA  Kal
BopeloduTikG avTioToixa amé autov, 3,5 XIA. o€ amméoTacn amod 1o BoAo (Eikéva 7). Ol
A kai B TTou xpnoigotroindnkav otn HEAETN TG OUVAUIKAG TOU TTANBUCHOU Tou dAKOU
NG €NIGG aTtreixav TrepiTTou 135m o €vag amd Tov AAAO Kal €ixav PECO UWOPETPO
108,3m. O eAaiwvag [ XxpnoIPOTTOINONKE yIa TN CUYKPITIKA agloAdynon Twv TpIwV
EAKUOTIKWY 0OUCIWV, €iXe Eva JECO UYWOMETPO 162,63m Kal atreixe Tepitrou 230m atro
10 eAaiwva B. O ehaiwvag A (15 oTpEPPaTa) TTEPIEIXE EYKATAAEAEINPEVES KAl OTNV
TAsioyneia Toug auTto@ueic eANEG. O ehaiwvag B (14 oTpéupara) TTeEpPIEiXE
KAAAIEPYOUHEVEG ENIEG TNG TTOIKIAIOG KovaepBoAidg NnAiou. Ta dévrpa ATav nAikiag 30-
35 eTWV QuTEPEVA o€ aTOoTACT 7M TO éva atro 10 dAAo. O eAaiwvag I (11 oTpEupaTa)
Trepigixe NIEG TG TToikIAiag KovoepBoAidg MnAiou nAikiag 30-35 €Twv pe atrdoTOoN
@uTeUONG 7m. Kai o1 TPEIG «EAAIWVES» ATAV PN apdeuduevol. ZToug duo eAaiwveg (B
kal ) epapudlovrav 1O ouoTnua TNG PIOAOYIKAG KAANIEPYEIAG, XwPiG OuWG va

AQUBAvVETAI KATTOIO HETPO AVTIMETWTTIONG Yia TO OAKO TNG EAIAG.

Eikéva 7. O1 reipapatikoi eAaiwveg (A, B, IN) (Mnyn utréBabpou: EKXA 2007-2009)
H kaptrogopia ekTiydral 61 ATav oTig teploxég A,B,IT mepitou 40-50% Tng
Kavovikig katd 10 2017, evw 10 2018 n KOptrogopia eKTIUABNKE  yia TIG
KaAAIEpyOUHEVEG 5-10% Kal yia TIG QUTOQPUEIG 0TO TTO00O0TO 25-30% TNG KAVOVIKAG. Ta

TTOC0O0TA avagépovTtal oTa OEvOpa TTou BpicKovTav g€ TTARPN KApTToQOopia e JIa JEan
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TTapaywyr 25-30 KIAG TO 6€vOPO yIa TOUG KOANIEPYOUHEVOUG EAAILOVEG Kal 4-5 KIAG yIa
TIG AUTOQUEIG ENIEC. ZTa UTTOAOITTA BEVOPA N PEON TTapaywyn EKTIMABNKE OTI ATAV aTTd

0 éwg 20% TNG TTARPOUG KAPTTOPOPIAG.

2.2 MNayideg ka1l EAKUOTIKA
2.2.1 Nayideg

Kai ota OU0 «Teipduata»  Xpnolgotroimnenke “‘uypou”™ TUOTTOU  Trayida.
2UYKEKPIPEVA XpNoloTroiOnke n TTAAOTIKA TTayida Tuttou McPhail IPS (International
Pheromone Systems) (Eikova 8). H rayida autr) atroteAgital atrd duo TUAPATA: To Avw
OloQavES HEPOG (KAUTTAVA) Kal Tn BACT TTOU €XEI XPWHA KITPIVO (OTTITIKO EAKUCTIKO). TN
Baon uttapxEl KwVIKH OTTA €10000U YIa Ta EVTONA KAl XWPEO YIa TNV TOTToB£TNoN uypou
péoou Trayideuong (Eikdva 9). H «kaptrdva» OuvnTIKA MUTTOPEi VO QEPEI TTEPIEKTN
TTPACIVOU XPWHATOG, YIa TV TOTTOBETNON PEPOUOVNG 1) AAAOU EAKUCTIKOU. 2TO TTEipaua
TNG OUYKPITIKAG agloAdynong Twv TPIWV €AKUCTIKWY (BAETTE TTOPAKATW), AUTOG O
TTEPIEKTNG EQPEPE EUTTOTIOUEVO ME EAKUOTIKO, Tepdyxio oTtroyyotretoétag (Wettex®)

olaoTdoswyv 5X10cm.

Eikéva 8. MNMayida Tutrou McPhail Tng IPS

Eikova 9. Mayida TUtTOoU McPhall, ye Ta TUAuaTA TNG
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Eikova 10. MNepi€kTng Kal otroyyoTteToéTa (Wettex®)

2.2.2 EAKUOTIKA

Xpnoiyotroitnkav Tpia €idn TPOPIKWY EAKUCTIKWYV: a) udaTikd didAupa Benkou
aupwviou (As), B) udatikd didAupa Tou eAkuoTikoU Entomela (En) yia trayideg Tng
etaipeiag "OYTODYA™™ N. I ZTAYPAKHZ, 10 OTr0i0 €ival pia TPOTTOTTOINMEVN
ouvBeon oTig adpaveig Kal BondnTikég ouoieg Tou "ENTOMELA 50SL"" kal T0 OTT0i0
TTEPIEXEI oUpia Kal UOPOAUUEVES TTPWTEIVES Kal Y) TO EAKUCTIKO Biodelear (Bi) (Eikova
11). To udartiké didAupa TNG BeIKAG appwviag (AS) €iXe TTEPIEKTIKOTNTA 2% O€ BEIKO
appwvio (As). To eAkuoTIkO Entomela (En) xpnoipoTroinenke oTnv TTPOTEIVOUEVN ATTO
TOV KATOOKEUAOTA apaiwon, dnAadrn 1 pépog Entomela (En) mpog 3 pépn vepo. H
epapuoyn Tou eAkuoTIKOU Biodelear (Bi) €yive gutrotioviag pe 17 ml kK&Be TePAxIo

otroyyotretoétag (Wettex®). O1 rayideg Tou

Eikéva 11. Atré apiotepd 1Tpog de€Id, didAupa Belkou aupwviou, didAupa Entomela
Kal  Biodelear

xpnoigotrolovoav 10 €AKUOTIKO Biodelear (Bi), épepav otn Bdaon udatiké didAuua

TTPOTTUAEVOYAUKOANG  TTEPIEKTIKOTNTAG 10% vyia T OUANWN Twv EVIOPWYV, TOV
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TTEPIOPIOPO TNG EEATHIONG TOU UYPOU Kal TNG aTToouvBeong Twv CUAAAPBavOuEVwY

EVIOUWV.

2.3 Nepapatiki diadikacia
2.3.1 MNapakoAoUOnon Tou TTANBUCOU TOU BAKOU TG £AIAG

H 1reipapartikn diadikaoia yia Tnv TapakoAouBnorn Tou TTANBUCoU Tou dAKOU TNG
eNGg oToug ehaiwveg A kal B &ekivnoe apyég Atrpidiou Tou 2017 kal TeAeiwoe TEAOG
louAiou Tou 2018. EykataoTdBdnke €va dikTuo déka (10) trayidwv TUtTToU McPhalil, o€
Ouo opadeg, révte (5) €€ ‘auTwyv oTov eAaiwva A Kal oI UTTOAOITTEG OToV gAaiwva B
(Eikéva 12).

Eikdva 12. O¢ocig Twv mmayidwv otoug eAaiwveg A kai B (Mnyn utrépabpou: EKXA
2007-2009)

O1 Tayideg ToTToBETONKAV 0€ UWPOG 2mM OTNV AVATOAIKN TTAEUPA TNG KOUNG TWV
0EvOpwWV Kal o€ ardoTaCNn TOUAAxIoTov 15m n pia atd Tnv GAAn (Eikéva 13). Kdbe
Trayida £pepe 300ml dloAupaTog Bekou appwviou (A) TTEPIEKTIKOTNTAG 2%, TO OTT0I0
TTOPAOKEUACTNKE ApXIKA avapelyvuovTag 3lt vepou pe 60gr Benkou aupwviou (A). Ol
OYKOUETPNOEIG yivovTav PeE TN BONOEIa OYKOUETPIKOU CWARVA TTOAUTTPOTTUAEVIOU OYKOU
500:5ml Tng ISOLAB GmbH kai o1 {uyioe€ig ue nAekTpovikd Cuyod akpifeiag (Eikova 14).
2Tn ouvéxela Kal o€ KABe eTTiokewn yia TN CUAAOYA Twv evTOMWYV, O KABE TTayida
OUMTTANPWVOVTAV POVO veEPO Kal PEXPI Tov OyKo Twv 300ml. Mia @opd To uAiva yivotav
aAAayry Tou dIOAUPOTOG HE VEO idIag TTEPIEKTIKOTNTAG KAl OyKou. H kaTtaypagr) Kai

OUAOYA Twv CUANYBEVTWY evidpwy yivoTav KaBe eBOoudda. XpnoidoTTolwvVTag

36

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 13:08:27 EEST - 3.15.206.135



ooupwTrpl dlaxwpilovrav Ta cUAANEBEVTA Evioua aAtmO TO €EAKUCTIKO OIGAUMA KOl
ToTTOBeTOUVTAV O TTAACTIKO @IaAidIio (Eikdva 15) diapopeTikd yia kKaBe trayida. 2Tn
ouvéxela kabapidovrav n Trayida Ye vepod Kail eTTavaroTrofeTouvTav 10 udaTikd dIdAUUa
BenkoU auPwViou CUUTTANPWHEVO HEXPI Tov Oyko Twv 300ml  epdoov autd
arrairouvrav. Ta CUANNEBEVTA EvTopa HETaPEPOVTAY OTO EpyacTpIo EviopoAoyiag kai
MewpyIkNg ZwoAoyiag Tou TunApatog MNewTtroviag PuTikAG Mapaywyng kar AypoTikou
MepiBdaAAovTog Tou MavemmoTtnuiou O@ecoaliag, yia TNV avayvwpion Kol KATAPETPNON
TOoUug. Ta évropa ToTTOBETOUVTAV OE TTAACTIKO TpUPBAio Petri diapétpou 9 cm kal 0Tn
OUVEXEIO ECETACOVTAV KATW ATTO OTEPEOUIKPOOKOTTIO Leica MZ12 (Eikéva 16). Nvétav
KATaUETPNON Kal KaTaypa®r avd Trayida apoevikwy Kal 8nAukwyv atéuwy ddkou,

KaBwg Kal Twv GAAwV €10wV TTou gixav UAANPOEI.

Eikéva 13. MNMayida Tutrou McPhail o€ autogun eAid (apioTepd) Kai AId TTOIKIAIAG
“TInAiou”™" (Be€14)
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Eikbéva 14. OykoueTpikdG owAnvag 500ml (apiotepd) kai Cuyos akpipeiag (degik)

Eikéva 15. PiaAidio ToTro0£TNoNG CUAANPBEVTWY EVTOUWY

Eikéva 16. 2tepeopikpookoTio Leica MZ12
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2.3.2 ZuykpITIKA a§loAdynon eAKUCTIKWV

H treipapatik diadikaoia TG CUYKPITIKAG agloAOynong Twv TPIWV TPOPIKWV
eAKUOTIKWYV, Benkou appwyviou (As), Entomela (En) kail Biodelear (Bi), dpxioe oto T€AOG
louAiou Tou 2017 kai TeAgiwoe OTIG apxEG AekeuBpiou Tou 2017. To TreipapaTikd oxED0I0
ATAV TTANPES TUXAIOTTOINUEVEG OPADEG. To TTEIPANA EYKOTACOTABNKE OTOV OTTwpwva [
(Eikéva 17). Zuykekpigéva avaptribnkav ocuvoAikd Tpidvra (30) Ttrayideg o€ O€ka
OMABEG TWV TPIWV PETAXEIPITEWY (EAKUCTIKWYV). ZTNV KABE oudda avaptouvTayv atrod hia
TTayida e EAKUOTIKO Benko appwvio (As), Entomela (En) kai Biodelear (Bi) avrioToixa.
O1 1Tayideg TOTTOBETABNKAV O0€ UWog 2m oTnv avatoAikh TTAEupd TnG KOUNG Twv
OEvOpPWYV Kal 0 aTTOOTAC TOUAAXIOTOV 15m n pia atrd TNV AAAn. Ze K&Be eTavaAnyn
(opada) uia ayida £pepe udATIKG dIGAUPA BEKOU appwviou (AS) TTEPIEKTIKOTNTAG 2%,
n deuTepn Trayida udaTiko didAupa Entomela (En) o€ avahoyia 3:1 kal n TpiTn UdATIKO
O1GAupa 10% TTPOTTUAEVOYAUKOANG Padi hJE EUTTOTIOPEVO TEPAXIO OTTOYYOTTETOETAG ME
Biodelear (Bi) (Wettex®) tomroBetnuévn oTov €101KO TTEPIEKTN TNG TTayidag. Or TTayideg
ME Ta SIaPOPETIKA EAKUOTIKA evaANdooovTav KUKAIKG €vTOG TNG KABE eTavaAnyng. Ol
OYKOUETPNOEIG yivovTav PE TN BOABEIO OYKOUETPIKOU CWANVA TTOAUTTPOTTUAEVIOU OYKOU
500:5ml Toug ISOLAB GmbH kai o1 uyioe€ig ue Tov NAEKTPOVIKO Cuyo akpieiag (Eikdva
14). ZTn ouvéxela Kal o€ KABe TTioKEWN yia TN GUAAOYR TwV EVTOUWY, 0€ KABE TTayida
oupTTAnpwvovTav Pévo vepo Kai PEXpl Tov Oyko Twv 300ml. Mia gopd 1o urjva yivotav
aAAayr TwV SIOAUPATWY JE VEA iBIAG TTEPIEKTIKOTNTAG KAl OYKOU KaBWG Kal aAAayr Twv
Wettex® 1moU TrEpItixav To Biodelear (Bi). H katapétpnon Twv evidpwy Kai n dlaxeipion
TWV TTayidwv yivoTav OTTwg TTepIypa@eTal Trapatmdvw (oeA. 37). MapdAAnAa pia gopd
TOV JAVA YIVOTAV JEIYUATOANWIO KAPTTWYV, CUAAEYOVTOG TUXAIQ TTEVTE KAPTTOUG aTTd TNV
TTEPIPEPEIQ €IKOOT TUXAIWV OEVOPWY Ta OTToIa ATAV dIACTIOPTA OE OAN TNV £KTACN TOU
eAaiwva. MNa Tov UTTOAOYICPO TOU TTOO0OTOU TTPOCROAAG, TO dEiyua PETAPEPOVTAV OTO
epyaoTripio EvropoAoyiag kai MewpyikAg ZwoAoyiag Tou TuRuartog Mewtroviag GuTIKAG
Mapaywyng kai AypoTtikoU [MepiBdAAovtog Tou lMavemoTnuiou ©gocaliag yia Tnv
e€€TaON TOU, KATAYPAPOVTAG TA YOVIUA VUYUATA TOU AKOU TNG EAIGG WG TTOOOOTO ETTI

TWV OEIYUATICOEVTWY KAPTTWV.
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Eikéva 17. Eikéva tou ehaiwva I (Mnyn uttépadpou: EKXA 2007-2009)

2.4 ZT1aTIOTIKN avdAuon

H avdAuon kal OTATIOTIKA ~ €TTECEPYQOia  TWV — OTTOTEAEOUATWY  TNG
TTapakoAoubnong Ttou TTANBuopou Tou OAkou TNG €AIAG TTPAYMOATOTTOINONKE HE TO
Aoyiopikd trakéto Microsoft Office Excel 2016 (Microsoft). To t — kpitipio (t-test)
XPNOIMOTIOINBNKE yia TN OUYKPION TWV PECWV OTIC KOAANEPYOUUEVEG KAl QUTOQUEIC
eNIEC. 10 TNV OUYKPION TWV TPIWV EAKUCTIKWY, TOU BEIKOU apuwviou (As) Tou Biodelear
(Bi) ka1 Tou Entomela (En), xpnoigoTtroindnke 1o Aoyliopiko TTakETo IBM SPSS Statistic
20.0 (Armong, New York: IBM Corp. 2011). H avdAuon Twv OTTOTEAEOUATWY EYIVE UE
TN XPAON YEVIKEUPEVWYV YPAMMIKWY POVTEAWYV, akoAouBoupevn atmd 1o KPITAPIO TNG
eNaxioTng onuavtikng dlagopds LSD (Least Significant Difference) yia ouykpiogig

TIMWV ava duo.
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3. AIOTEAEZMATA
3.1 MeTewpoAoyiko TTPo@iA TG TTEPIOXAS

To mpwto €10¢ (2017) TWV TTAPATNPNOEWV KATA TOUG MAveS lavoudpio —
PeBpoudplo eTTIKPATNOAV OPKETA XAPNAEG BEpUOKPOTiEG O€ OXEON PE AUTEG TOU idlou
XPOVIKOU dla0TrpaTog Tou TTépEVOU £TouG (Aldypappua 1). O1 Bepudtepol PAVES Kal yia

Ta duo €tn ATav o louAhiog kai o AuyouoTog. O1 péyioTeg PEOEC BePUOKPOTIES

Kataypagnkav Tov AuyouoTo Kail Tov louAio yia o 2017 kai 2018 avrioToixa.
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Aiaypappa 1. Méoeg unviaieg Bepuokpaacies ( SE) Twv eTwv 2017-2018 oTtnv
TTepIoxr) Tou BoAou (MNnyn: www. meteo.gr)

To uywog g Bpoxng Tov Pepoudpio Tou 2018 rTav TouAdxioTov TPITTAGOIO O€
oxéon pe auto Tou 2017, evwy 10 UWOGS Bpoxng Tov louvio Tou 2018 Tav TouAdyioTov
TETPATTAGOIO TOU avTioTolxou uAva Ttou 2017. Akdpa o Auyouotog tou 2018 eixe

TOUAGYIOoTOV BITTAACI0 UWog BpoxAg o€ oxéon PE auTov Tou 2017.

41

Institutional Repository - Library & Information Centre - University of Thessaly
18/06/2024 13:08:27 EEST - 3.15.206.135



140

120

100

80

60

40

MEZO YWOZX BPOXHX ZE XIA. = SE

Ii' P I‘ilii

N && QOQ' & Qo S

¢ X
v’v \0‘ 0\5 ‘V(U O’{-

MHNAZ

Aiaypappa 2. Méoo pnviaio Uwog BpoxomTwaong atod Tov lavoudpio Tou 2017 £wg

Tov OKTWRpPI0 TOou 2018 oTnv TTEPIOXT Tou BoAou (MnyA: www. meteo.gr)

3.2 MNapakoAoUOnon Tou TTANBUOUOU TOU SAKOU TNnG €AIAG

O1rwg @aivetal oto AiIdypappa 3, TO TTPWTO £T0G TWV TTAPATNPHOEWVY ATTO TOV
ATTpiAIo £€w¢ Ta pé€oa louviou 0 TTANBUCUOG TWV APOEVIKWY TOU dAKOU TNnG €AIAG ATAV
I010iTEPA XAMNAOG OTIG €YKATOAEAEIUPEVEG — AUTOQUEIG €NIEG. ZTO idl0 didoTnua Ol
OUANAYEIG OTIG KAANIEPYOUHEVEG ENIEG KIVOUVTAV O€ UNOEVIKA eTTiTTeda. ATTO Ta PEOQ
louviou kataypd@nke auf¢non Twv OCUAAWEWV OTIC KAANIEPYOUMEVEG €NIEC Kal
OpAPATIKA YEIWON OTIG AUTOQYUEIG. ATTO TIG apXEG louAiou péXPI Kal TIG apxEg OKTwRpiou
ol CUANAWEIG Kal OTIG dUO TTEPIOXES NTAV 101AITEPA XANNAEG. ATTd Tov OKTWRPIO £WG TO
TEAOG TOU £TOUG TTAPATNPENONKE UWNAGS apIBUOS CUANAWEWY OTIGC EYKATOAEAEIUMEVEG -
AUTOQUEIG ENIEC O0€ OXEon ME TIC KAANIEPYOUUEVEG OTIG OTTOIEG O CUAANAWEIC ATAV
MNOEVIKES yIa TO peyaAuTepo OlaoTnua. O1 cUAAWYEIG ATV ouveXeic Kab’ OAn Tnv
OIGPKEIN TOU XEINWVA KAl UPNASTEPES OTIC AUTOQPUEIG ENIEC. ATTO TIG apxéS MapTiou Tou
2018 TrapaTtnperiBnke oTadIAK AUgNoN TWV CUAAWYEWY APOEVIKWY TOU OAKOU TNG ENIGG
Kal oToug duo eAaiwvesg. O CUAAYEIS OTIC AUTOQUEIC EAIEC ATV UWPNAOTEPES £WG Kal
OITTAGOIEG aTTd  eKEIVEG OTIG KOAMEPYOUUEVEG €AIEC. Znuelwbnkav duo PEyioTa
OUAMAWEWV TO TTPWTO OTa Péoa MapTiou Kal To deUTEPO OTa péoa Tou ATTpiAiou. Mpog
10 TéAOG ATTpiAiou KaTaypda@nke Babuiaia peiwon kal 0Toug duo EAQIWVESG Kal TTOAU

MIKPOG apiBudc ocuAARWewyY €wg Kal Ta péoa Maiou. Ze avtiBeon We TIC AQUTOQUEIC, ol
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OUAMNWYEIG TWV APOEVIKWY TOU dAKOU augrnbnkav onuavtika oTiG apxéG louviou oTig
KAANIEPYOUUEVEG ENIEG, NE TO PEYIOTO VA KATAYPAPETE OTO TPITO OEKAAPEPO TOU [N va.
H 1Topeia Twv CUANAWEWY KOl 0TOUG BUO EAQIWVEG AKOAOUBNOE augnTIKA, TTAPATTAROIA,

TTopEia Tov [oUAIO Kal PEXPI TO TEAOG TWV TTAPATNPITEWV.
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O1rwg @aivetal o1o Aidypapua 4 ol GUAAYEIG TWV APOEVIKWY TOU dAKOU TNG EAIGG
atro Tov AtTpiAio péxpl kal To NoéuBpio Tou 2017 Trapépeivav o€ TTOAU XaunAd eTTiTreda
T600 OTIG KAAANIEPYOUUEVEG OO0 KAl OTIC EYKATAAEAEIUUEVEG — auToQuEiG eNIEC. Ol
OUAMNNYEIG ATV OUVEXEIG KOB' OAN TNV dIAPKEIA TOU XEIMWVA KAl ONPAVTIKA UWPNAOTEPES
OTIG QUTOQUEIG eANIEG. ATTO TO PeBpoudplo KaTaypaPnKe auénon Twv CUAAYEWY OTIG
KAANEPYOUUEVEG KAl OTIG EYKATAAEAEIMPEVEG — AUTOQPUEIG EAIEG, EVW OTIG AQUTOQUEIG Ol
OUANAWEIS ATAV PHEYOAUTEPEG ATTO EKEIVES OTIC KaAAIEpyoUpeveS. Tov MdapTio n auénon
TWV CUAAYEWV ATAV CUVEXNG, EVW TO MPEYIOTO TTAPATNPAONKE Tov idlI0 pAva OTIg
KAAAIEPYOUUEVEG KAl OTIG AQUTOQUEIG ENIEG. Tov ATTpiAIo KaTaypda@nke Babuiaia peiwon
Kal 0TOuG U0 €AQIWVEG Kal TTOAU PIKPOG apiBudg cuAAnpewy €wg kal To Mdio. ¢
avtifeon ME TIC AUTOQUEIC, O CUAAAWEIC TWV APOEVIKWY TOUu OAKOU aufAbnkav
ONUAvTIKA Tov louvio oTIG KaAAIEpyoUueveG eNIEG. Tov loUAIO KaTaypda@nKe TTapdPoIOg
apiBudg CUAAWEWY apOevIKWY Tou OAKOU TNG €AIAG OTIGC KAAAIEPYOUUEVEG KOl

QUTOQUEIG ENIEG.
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Aiaypappa 4: Méoog pnviaiog apiBuodS CUANAWEWY apOEVIKWY Tou dAKOU TNG €AIGC

avd hrva Kai ava TUTTo eAaiwva
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O1rwg @aivetal oto AiIdypappa 5, TO TTPWTO £T0G TWV TTAPATNPHOEWY ATTO TOV
ATtrpidio éwg Ta péoa louviou 0 TTANBUOHOG Twv BNAUKWyY Tou ddkou TNG eNIGG ATAV
IO1IATEPA XAPNAOG OTIG EYKOTAAEAEIMPEVEG — QUTOQUEIG €NIEG. 2TO D10 dlACTAUA Ol
OUAMNNWYEIG OTIG KAANIEPYOUNEVEG ENIEG KIVOUVTAV O€ PNOEVIKA eTTiTTEdA. ATTO Ta péoa
louviou kataypd@nke augnon Twv CUAAYEWV OTIGC KAANEPYOUUEVEG €NIEG KOl
OpaApPaATIKA YEIWON OTIC AUTOQUEIC. ATTO TIG apXES louAiou péx P! Kai TIG apxEg OKTwRpiou
ol CUANAWEIS Kal aTIg duo TTEPIOXEG ATaV IB1IaITEPA XAUNAES. ATTd Tov OKTWRPIO £WG TO
TEAOG TOU £TOUG TTAPATNPAONKE UWNAGG apIBUOG CUANAWEWY OTIG EYKATOAEAEIUPEVEG -
QUTOQUEIG €NIEG O OXéon ME TIG KOAMEPYOUUEVEG OTIG OTTOIEG OI CUAANWEIG ATAV
MNOEVIKES yIa TO peyaAuTepo diaoTnua. O cUANAWEIC ATavV cuvexeic kKaB OAn Tnv
OIAPKEIA TOU XEIMWVA KAl UPNAOTEPES OTIG AUTOQPUEIG EAIEG. ATTO TIG apxES MapTiou Tou
2018 mapaTtnpnBnke oTadiakr auénon Twv CUANYEewY BnAUKWY Tou dAKOU TNG EANIGG
Kal oToug Ouo eAaiwveg. O CUAAWYEIG OTIC auToQuEiG eAIEG ATAV UWPNASTEPES aTTO
EKEIVEG OTIG KAANIEPYOUMEVEG ENIEG. ZNnuEIwBNKav duo PEYIOTA CUAAWEWYV TO TTPWTO
oTa yéoa Maprtiou kal To deUTEPO OTIG APXES Tou ATTpiAiou. Npog 1o TéEAOG ATTpiAiou
Kataypaenke Babuicia peiwon Kal 0Toug dUo eAAIWVES Kal TTOAU MPIKPOG apiBudg
OUAMAYEWVY £wg Kal Ta péoa Mdiou. Ze avTtiBeon PE TIG QUTOQPUEIG, 0 CUAAWYEIG TWV
BnAUKWYV Tou dAKou au&nBnkav onuavtikd oTIG apXEG louviou OTIGC KAANIEPYOUUEVES
ENIEG, YE TO MEYIOTO VA KATAYPAPETE OTO TPITO dEKANUEPO TOU uAva. H TTopeia Twv
OUAMAWEWV Kal aTouG dUOo €AaIVES akoAouBnoe augnTik TTapatTARoIa TTopeia Tov

[oUNIO Kl PEXPI TO TEAOG TWV TTAPATNPIOEWV.
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Aiaypappa 5: Mopeia cUANAWEWY BNAUKWY Tou BAKOU TNG EAIAG 0€ AUTOQPUEIG KAl KAAANIEPYOUUEVEG EAIEC (EUTTOPIKOG
OTTWPWVAG) oTNV TTEPIOXN Tou Alunviou BéAou T1a étn 2017 kai 2018
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O1rwg @aivetal oto Aidypapua 6 o GUANAYEIS Twv BnAUKWY Tou OAKOU TNG EAIAG
atro Tov AtTpiAio péxpi kail To OkTwRp1o Tou 2017 TTapEPeivav o€ TTOAU XapnAd eTTiTreda
T600 OTIG KAAANIEPYOUUEVEG OO0 Kal OTIC EYKATAAEAEINUEVEG — auToQuEiG gAIEG. Ol
OUANAYEIG ATAV ouveXEIG KaB' OAN TNV SIAPKEIQ TOU XEINWVA KAl oNUAvTIKG upnAOTEPES
OTIG auTOQUEIG eNIEG. ATTO To PeBpoudplo KaTaypd@nke augnaon Twv CUAAAYEWYV OTIG
KAAAIEPYOUUEVEG KAl OTIG EYKATAAEAEINPEVEG — QUTOPUEIG ENIEG, EVW) OTIG AQUTOQPUEIG Ol
OUANAWEIS ATAV HEYOAUTEPEG ATTO EKEIVES OTIG KaANIEpyoUpeves. Tov MdpTio n augnon
TWV CUAAWEWV ATAV OUVEXNG, EVW TO MPEYIOTO TTapATNPEAONKE TOV idI0 YAvVA OTIG
KAAAIEPYOUUEVEG KAl OTIG AQUTOQUEIG ENIEG. Tov ATTpiAIo KaTaypd®nke Baduiaia peiwon
KAl 0TOUG OUO EAQIWVEG KAl TTOAU WIKPOG apiBuds ocuAnpewy £€wg kal To Mdio. Ze
avTiBeon WE TIGC AUTOPUEIG, oI GUANAWEIC TwV BnAuKwY Tou dAKOU augnnkav onuavTika
Tov louvio oTi¢ KaAAiEpyoUpeveg €ANIEC. Tov loUAIO KaTaypd@nKe TTAPOUOIOG apIBUOG

OUAMAWeWY BNAUKWY Tou dAKOU TNG €NIAG OTIG KAAANIEPYOUUEVEG KAl QUTOQUEIG ENIEG.
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Aigypappa 6: MEoog unviaiog apiBuog cUAAWEWY BnAUKWwyY Tou ddkou TNG eNIGS avd

MAva Kal ava TOTTO eAdiwva
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O1rwg @aivetal oto AiIGypappa 7, TO TTPWTO £T0G TWV TTAPATNPHCEWY ATTO TOV
ATTpiAIo £w¢ Ta péoa louviou 0 TTANBUCPOG TWV APCEVIKWY Kal BNAUKWY Tou dAKOU TNG
eENIAG NTaV 1I01IAITEPA XAUNAOG OTIC EYKOTOAEAEINUEVEG — AUTOQUEIG €ANIEG. 2TO idIO
O1A0TNPA O CUAANWEIG OTIG KAANIEPYOUUEVES €NIEG KIVOUVTAV O€ PNOEVIKA ETTITTEDA.
A6 Ta péoa louviou kKataypd@nke augnon Twv CUAAYEWYV OTIG KAANIEPYOUMEVEG ENIEG
Kal OpOUATIKI MEIWON OTIG AUTOQPUEIG. ATTO TIG apXEG louAiou PEXPI Kal TIG ApXEG
OkTwppiou o1 cUANAWEIC Kal OTIG dUO TTEPIOXEG NTav IDIAITEPA XAUNAES. ATTO TOv
OkTWRPIo £wg TO TEAOG TOU £TOUG TTAPATNPABNKE UYWNAGS apIBUOS CUANAWEWY OTIG
EVKOTAAEAEINUEVEG - AQUTOQUEIG ENIEG O€ OXEON ME TIG KAOANIEPYOUMEVES OTIG OTTOIEG Ol
OUANAWEIG ATAV PNOEVIKEG yIa TO PEYOAUTEPO dIAoTNUA. O CUNAWYEIS NTAV OUVEXEIG
KaB’ 6An TNV SIAPKEIQ TOU XEIMWVA KAl UYPNAOGTEPES OTIC AUTOPUEIG ENIEC. ATTO TIC APXES
MaprTiou Tou 2018 TTapaTnENBNKE OTAdIOKA QUENON TWV CUANAWEWY QPOEVIKWY Kal
BnAukwyv Tou ddkou TNG €NIAG Kal 0Toug duo eAaiwveg. O CUNAYEIG OTIG AQUTOPUEIG
eNIEC ATAV UYNAOTEPEG £WG KAl UTTEPDITTAACIEG ATTO EKEIVEG OTIG KOANIEPYOUUEVEG ENIEG.
2nMEIWBONKav duo PEYIOTa CUAAAWEWYV TO TTPWTO oTa YEoa MapTiou Kal To OEUTEPO OTIG
apxég Tou Atrpidiou. Mpog 1o TEAOG ATTpiAiou KaTtaypd@nke Babulaia peiwon Kal oToug
U0 eAAILOVEG KAl TTOAU WIKPOG apiBuoOS cUAAAWEewWY £wg Kal Ta éoa Maiou. Ze avTtiBeon
ME TIG QUTOQUEIG, 01 CUNAWEIC TWV APCEVIKWY Kal BnAukwy Tou ddkou au¢fbnkav
ONUAVTIKA OTIG apXEG louviou OTIG KAANIEPYOUUEVEG ENIEG, UE TO PEYIOTO VA KATAYPAPETE
OTO TPITO deKAUEPO TOUu uAva. H TTopeia Twv CUANAWEWY Kal 0TOUG OUO EAAIWVEG
akoAoubnoe augntiki TTapatmAfola TTopeia Tov loUANIoO Kal PEXPI TO TEAOG Twv

TTAPATNPOEWV.
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O1rwg @aivetal oto AiIdypapua 8 ol CUANAYEIG TwV APCEVIKWY Kal BNAUKWY TOU
ddkou TnG €NIGG atrd Tov ATTPIAIo YEXPI Kal TO 2eTTTEURPIO Tou 2017 TTapEPEIVOV O€
TTOAU XaunAd& emmimeda 1600 OTIG KAAAIEPYOUUEVEG OO0 KOl OTIG auToQUEIG eNIEG. Ol
OUANAYEIG ATAV ouveXEIG KaB' OAN TNV SIAPKEIQ TOU XEINWVA KAl oNUAvTIKG upnAOTEPES
OTIG auTOQUEIG eNIEG. ATTO TO PeBpoudplo KaTaypd@nKe augnan Twv CUAAYWEWYV OTIG
KOAAIEPYOUUEVEG KAl OTIG AUTOQUEIG €NIEG, VW OTIG AUTOQPUEIG O CUANAWEIS ATaV
MEYAAUTEPEG aTTO eKEIVEG OTIC KAAAIEpyoUueveg. To MdpTio n aluénon Twv CUAARWEWY
NTAV OUVEXNAG, EVW TO PEYIOTO TTAPATNPEAONKE TOV idI0 Yrva oTIG KAANIEPYOUNEVES Kal
oTIG auToQueig eNi€G. Tov  Atrpidio kaTtaypdenke PBabuigia peiwon Kal 0Toug duo
eEAAIWVEG Kal TTOAU HIKPOG apiBuds CUAAWewWY €wg Kal To Mdio. 2e avtiBeon e TIg
QUTOQUEIG, Ol CUAAWEIC TWV OPOEVIKWY Kal BnAuKwvY Tou dAKou augrenkav onuavTikd
Tov louvio oTi¢ KaAAiEpyoUpeveg €ANIEC. Tov loUAIO KaTaypd@nKe TTAPOUOIOG apIBUOG
OUAMAYEWY apOeVIKWY Kal BNAuKwv Tou dAKou TNG €NIAG OTIG KAOANIEPYOUUEVEG Kal

QUTOQUEIG ENIEG.
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Aidypappa 8: MéEoOG punviaiog apiBuOg CUAAWEWY apOEVIKWY Kal BNAUKWY Tou dAKOU
TNG €NIGG ava prva Kai ava TUTTo EAaiva

210 Aildypaupa 9 Ttrapouacialovral ol eBdouadiaie CUANAWEIC EVTOUWY TWV
olkoyevelwv Chrysopidae, Muscidae, Vespidae, Tephritidae, Pyralidae, Tipulidae k.a..

A6 10 TéAOG Tou 1°V dekanuepou Tou louviou Tou 2017 kai PEXpI TNV TPITN fdouAda
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TOU louAiou, TTapatnPiOnke oTadIaKr PEIWON TOOO OTIG KOAMEPYOUUEVEG OO0 KAl OTIG
auToQueig eNIEG. ATTO Ta TEAN louAiou kal péXPl To TEAOG Tou 1°Y SeKATTEVOUEPOU TOU
OkTwppiou or cUANAWEIC GAAWV €1I0WV EVTOUWY Kal OTOUG OUO TUTTOUG EAQIWVWYV
TTapéueivav o€ XaunAa emimeda. Tnv 1piTn €dopdda Tou OKTWRpPiIoU KaTaypAPnKe
OUVTOMN KOl PIKPR aug¢non Twv CUANAWEWVY PE PEYAAUTEPN OTIG QUTOQPUEIG ENIEG OTO
TEAOG TOU deUTEPOU OekaruEPOU Tou OKTWRPIoU. ZTN CUVEXEID Kal aTTd TNV deUTEPN
eBooudda Tou Noguppiou Tou 2017 €wg Kal TO TTPWTO deKARUEPO Tou MapTtiou Tou
2018 o1 ouAA\YEIC Kal O0TOUG OUO TUTTOUG eAQIWVWYV ATAV PEIWMEVES. AUEnon Twv
OUANAYEewWV onpeiwdnke atrd Tnv deuTepn €doNAda Tou MapTiou e Tov idIO TTEPITTOU
puBUOG Kal oTa idla eTTITTEdA, TOOO OTIG KAANEPYOUNEVEG OO0 KAl OTIG AUTOQPUEIG ENIEG
Kal JEXP!I TO TEAOG ATTPIAiOU, PE PEYIOTO TTEPITTOU TA PEOA TOu idIou priva. ATTo Tnv
TTPWTN EBOONGdA Tou Mdiou kai uExp! To TEAOG TNG deUTEPNG LBdOUAdAGC TOU idlou pRva,
KATaypAPnKe TaUTOONUN MEIWON KAl OTIG OUO MEAETWHEVEG TTEPIOXEG. 2TN CUVEXEIQ Kal
MEXPI TO TTEPAG TWV PETPAOEWV TTAPATNPENONKAV OXETIKA OTABEPA ETTITTEOQ PEIWPEVWV
OUNAYEWY AGAwWV €1dwVv eVIOUWY TOOO OTIGC KAANEPYOUUEVEG OO0 Kal OTIG

EYKATOAEAEINPEVEG — QUTOQUEIG EAIEG.
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Aidypappa 9: Mopeia cUAAYEWY AAAWV EVTOUWY O€ AUTOQPUEIG KAl KOANIEPYOUUEVEG

ENIEG (EMTTOPIKOG OTTWPWVAG) OTNV TTEPIOX Tou Alunviou BoAou ta €1n 2017 kai 2018
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O1rwg @aivetal oto Ailaypaupa 10, ol HEOoEG pNVIaieg CUANAWEIG AAAWYV EVTOUWY,
atrd Tov loUvIo Tou TTPWTOU £TOUG, HEXPI Kal ToV DEPPOUAPIO TOU ETTOUEVOU £TOUG HTAV
OTAdIOKA MEIOUPEVEG OTIG KOANIEPYOUUEVEG KAl OTIG QUTOQUEIG ENIEG. ATTO TO MApTIo TOu
OeuTéEPOU  €TOUC  TTAPATNPNBONKE TTapdpola  augnon Twv  CUAAWEWV  OTIG
KAAAIEPYOUUEVEG KOl OTIG QUTOQUEIG EAIEG. TO PEYIOTO TwV CUANAWEWY KaTaypPAPNKE
Tov Atrpidio. Ao To Mdio TTapartnpronke TTapatmAioIa PEiwon Twv CUANYEWY Kal

OTOUG DUO €AAIWVEG KAl HEXPI TO TEAOG TWV TTAPATNPINOEWV.
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Aiaypappa 10: Méoog unviaiog apiBuodg AAAwV eviouwy TTou GUAANPBNKav avé uriva

Kal avd TUTTO EAdIWVa
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3.3 ZuykpITIKR agloAdynon eAKUCTIKWV

O p€oog 6p0og CUANWEWY TWV APOEVIKWY Tou OAKoU TnG €NIAG OTNV TTEPIOXN
MEAETNG KATA TOUG KAAOKQIPIVOUG WAVEGS Kal attd TNV TTpwTN €doudda Tou AuyoUuoTou
Ewg TNV TTPpWTN €POoPAda Tou ZeTTTEURpPiOU, KUPNAVONKE 0€ TTOAU XapnAd etTireda
(Alaypappa 11). Kard tnv dIAPKEID QUTOU TOU XPOVIKOU OI0OTANOTOG CUAANWEIG
Katéypawav ol Trayideg mou Trepigixav Benko apuwvio (As) kair Entomela (En). 21
OUVEXEIQ Kal KAaTd TNV dIdpKeIa Tou ¢BIVOTTWPOU Kal PJEXPI TNV deuTePn £OdoUGda Tou
NoepBpiou Ta eAkuoTIKG Biodelear (Bi) kal As onueiwoav TIG TTEPIOCTOTEPES CUAANYEIG,
ME TO As va Kataypa@el TNV YEYIOTN TIKA. O1 CUAAWEIG apOeVIKWY Tou dAKOU TNG AIAG
OTO €AKUOTIKO EN, 1O id10 XpOVIKO dIdoTNUA KUPAVONKav o€ TTOAU xapnAd etTitreda.
A6 Tn 0eUlTePn €wg TNV TpiTn €Bdoudda Tou NotguPpiou Ta €AKUOTIKA Bi kai En
onueiwoav TIG TTEPICCOTEPEG CUANAWEIC O oxéon Me TO As, akoAouBwvTtag oTn

OUVEXEID TITWTIKA TTOPEia, Je TO AS va AVAKAPTITEI OTO TEAOG TWV TTAPATNPACEWV.
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Aiaypappa 11. MNopeia cuARWewY apoevikwy Tou OAKouU TG eANIAG, To £10¢ 2017 oTnv
TTepIoXr) Tou Aignviou BoAou, oe trayideg Tuttou McPhail mou €épepav Ta €AKUOTIKA

Benkd appwvio (As), Biodelear (Bi) kair Entomela (En)
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O péoog 6pog cUAAWEeWY TwWV BNAUKWY Tou dAKOU TNG €NIAG OTNV TTEPIOXN
MEAETNG KATA TOUG KAAOKQIPIVOUG PRVEG Kal aTTd TNV TTpwTn £O0NAda Tou AuyouoTou
€wg TNV OeuTepn €BOOPAdA TOU ZETTTEUPRPIOU, KUPAVONKE o€ TTOAU XaunAd etTitTreda
(Aldypaupa 12). Kard tnv didpkeia autol TOU XPOVIKOU BIACTAMATOS OUAAAWEIG
Katéypawav ol TTayideg Tmou Treplieixav Biodelear (Bi) kal Entomela (En). Z1n cuvéxeia
Kal Katd TNV OIAPKEIQ TOU PBIVOTTWPEOU Kal JEXPI TNV TTPpWTN €Rdopada Tou NoguBpiou
Ta EAKUOTIKA As Kal Bi onueiwoav Ti¢ TTeEpIocOTEPEG CUAAAWEIG, akoAouBoupeva aTrd
T0 En, pe 10 As va KATaypAa@el TIG PEYIOTEG TIMEG. ATTO Tn OeUTEPN £WG TNV TPITN
eBooudda Tou NotguPpiou Ta eAKUOTIKA Bi kal As onueiwoav TIG TTEPIOCCOTEPEG
OUANNYeIG 0 oxéon PE TO ENn, akoAouBwvTag oTn CUVEXEID TITWTIKA TTopEia, e 1o En

VO QVAKAPTITEI OTO TEAOG TWV TTAPATNPACEWV.
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Huegpounvia rapatipnong

Aidypappa 12. Mopeia cuARWewv BnAukwy Tou dAKou TNG ENIAG, TO £€T0¢ 2017 oTnVv
TTepIoxr) Tou Aiunviou BéAou, oe TTayideg TutTou McPhail mou épepav Ta €AKUCTIKA

Benkd apuwvio (As), Biodelear (Bi) kar Entomela (En)
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210 Aidypapua 13, TrapouaciddovTal ol JEGOI OPOI CUAAWEWY TV OPOEVIKWYV KAl
BnAukwv Tou ddkou TNG eNIAG, ava eBdoudda TTapaTtipnong. OTTWS TTPOKUTITEI Ol HEOEG
OUANAWYEIG yIa TO XPOVIKO BIACTNUA aTTd apxEG AuyoUuoTou €wG apXEC ZETTTEURpIou,
KupdvOnkav o€ xaunAd emmimmeda yia va auénBoulv auéowg PETA Kal Ewg TNV TPITN
eBooudda Tou ZemTeuPpiou OTTOU TO Bi KOTEypAWE TIG TTEPICOOTEPEG OUAANNWEIG
akoAouBoupevo atro 1o As pe TeAeutaio 1o En. ATrd Ta TEAN ZeTTTePBpiou of CUANAWYEIG
TWV APOEVIKWY Kal BNAUKwY Tou dAKoU TNG €AIGG avéKauyav, OnUEIWVOVTAS auénon
MEXPI Ta TEAN OkTwRpiou pe TIG TTayideg TTou TreEpIEixav AS va KaTtaypd@ouv TIG
TTEPICOOTEPEG, PE OEUTEPO OE APIBUS CUANAWEWYV TO BI, evw TO0 En diatripnoe xaunAd
eTTTEdA OCUANWeWY £wg Kal Ta péoa NoegpBpiou. MNa 10 xpovikd didoTnua armd 10
TTpwTo dekanuepo Tou NoguBpiou €wg Ta TEAN Tou idlou priva 1o Bi katéypawe TIg
TTEPICCOTEPEG CUAANWEIG, aKOAOUBOUEVO aTTd TO As, v To En augnoe Ti¢ cUANAWEIG

TNG KATA TNV DIAPKEI TNG TEAEUTAIAG EBOOUAdAG TWV TTAPATNPHOEWV.
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Aidypappa 13. Mopeia CUAAWEWVY apoeVIKWVY Kal ONAUKWY Tou dAKou TnG €NIAG, TO
€106 2017 otnv TTEPIOXA Tou Alunviou BoAou, o€ tTayideg Tuttou McPhalil TTou £€pepav

Ta eAKUOTIKG Benkd appwvio (As), Biodelear (Bi) kai Entomela (En)
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O1rwg @aivetal oto Aidypappa 14, 1o eAkuoTIKO En, Katd Toug puAveg AUyouoTo
KAl 2ETTTEUPRPIO, UTTEPEIXE ONUAVTIKA OTIGC CUAAYEIG AAAWV €1I0WV EVTOUWY O€ OXEON
ME Ta oAAG duo eAkuoTikKG Bi kai As, oTa otroia TrapatnpAbnkav TTapatTAnoIES
OUAAAYEIG TO TTapaTTévw XPOVIKO didoTnua. Toug prveg OkTwRpIo kal Noéupplo To Bi
ONUEIWOE TIG TIEPIOCOOTEPEG OCUANAWEIG €vavTl Twv AAwWV dUuO  EAKUCTIKWY,

akoAouBoupevo atrd 10 As Kail TeAeuTaio 1o En.
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Aiaypappa 14. Mopeia cuAAYWeWY AAWV evidpwy, To £€T0G 2017 OTnV TTEPIOXA TOU
Aiunviou BoAou, og 1Tayideg TutTou McPhail TTou épepav Ta EAKUCTIKA BEIKO APPWVIO
(As), Biodelear (Bi) kai Entomela (En)
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H avaAuon Twv atmmoTeAeopdTwy £6€1EE OTI TO €i00OG TOU EAKUCTIKOU €iXE ONUAVTIKN
ETTiIOPaCN OTOV APIBPO TWV CUAANPBEVTWY apoeVIKWY Tou dAKou Tng eAIdg (Wald test,
P < 0.05: Aidypapua 15). O1 avd dUo ouykpioelg €B€IEaV OTI JETAGU TWV EAKUCTIKWY AS
Kal Bi dev utipge onuavtikh dla@opd. ZnuavTtika uwnASTEPES ATAV 0 CUAAAYEIG OTa
eAKUOTIKA As kal Bi o€ oxéon pe 1o En.
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EAKUOTIKO

Aidypappa 15. >uvoAikéG CUAAWEIGC apoeVIKWY Tou OAKoU TNG EAIAG o€ TTayidES TUTTOU
McPhail 1o éto¢ 2017 otnv tepIoxr Tou Alunviou BoAou, TTou €pepav Ta EAKUOTIKA
Benkd appwvio (As), Biodelear (Bi) kar Entomela (En)
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210 Aldypaupa 16, TTapoucidfovtal O CUYKPIOEIG TWV JECWV CUANAWEWY TWV
ONAUKWYV aTéPwWV Tou dAKOU TNG ENIAG, 0€ oXEON WE TO €i00G EAKUOTIKOU dnAadn To As,
10 Bi ka1 T0 ENn. H avdAuon Twv atroTeAeopdTwy £0¢€1EE OTI TO €i00C EAKUCTIKOU dEV €ixXE
onUavTikn €midpacn oTov apIBPo Twv cUANEBEVTWY BnAukwy Tou ddkou TNG eNIAG
(Wald test, P > 0.05).

Aildypappa 16. ZuvolikéG oUANAWEIC BnAukwy Tou ddkou TNG EAIGG O€ TTayideg TUTTOU
McPhail To €10¢ 2017 otnv TTEPIoXn Tou Aiunviou BéAou, TTou €pepav Ta EAKUOTIKA

Benkod appwvio (As), Biodelear (Bi) kar Entomela (En)
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210 Aldypaupa 17, TTapoucialovTtal O CUYKPIOEIG TwV NECWY CUAAWEWVY TOU
OUVOAOU TwV eVNAIKwVY Tou dAKou TNG eNIAG (apoevikd + BNAUKA), o€ oxEon JE TO €id0g
eAKUOTIKOU dnAadn 1o As, 10 Bi kail T0 En. H avdAuon Twv atmmoTeAeOUATWYV £0€IEE OTI
TO €i00OC TOU E€AKUOCTIKOU E€iXE ONPAVTIKN ETTIOPACN OTOV APIONO TWV CUAANPBEVTWY
evnAikwyv Tou dakou Tng eAidg (Wald test, P < 0.05). O1 avd duo ouykpioeig £deiEav OTI
ol cUANAWeIG Tou As av Kal uTtepeixav Oev dIEPeEPAV ONUAVTIKA hE TO Bi aAAG diEpepav
ME TO En. O1 cUuAAWEIG OTIG TTayidES UE TO EAKUCTIKO Bi dev di€pepav onuavTiké armo
QuTEG TWV AAAWV dUO, eV EKEIVEG OTIC TTaYIdEG YE TO EAKUCTIKO En ATav onuavTikda

AyOTEPEG ATTO AUTEG TOU AS, aAAG dev DIEPEpaV onNUAVTIKA a1Td aUuTEG Tou Bi.
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Aidypappa 17. ZuvoAikéEG CUANNWEIG apOEeVIKWY Kal BNAUKWYV Tou ddKou TnNG €NIAG O€
TTayideg TuTTou McPhail To €106 2017 oTnv Trepiox Tou Aiunviou BoAou, TTou £@epav

Ta eAKUOTIKA Benkd appwvio (As), Biodelear (Bi) kal Entomela (En)
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H avdAuon Twv atroTeAEOUATWY £B€IEE OTI TO €i0OG TOU EAKUCTIKOU €iXE GNUAVTIKNA
emidpaon atov apIBuod Twv AAwv evtopwy (Wald test, P < 0.05: Aigypappa 18). Ol
ava duo OuyKkpioelg £deigav OTI oI CUAAWEIC OTIG TTayideg Pe EAKUOTIKO To En Atav
uYnAOTEPEG O OXEON ME Ta GAAA OUO €AKUOTIKA. O MPIKPOTEPOS aPIBUOS EVIOPWYV
KATAYPAPNKE OTIG TTAYIOEG HE EAKUOTIKO TO AS, eV EVOIANETEG NTAV OI CUAANYEIG OTIG
TTaYi®EG ME EAKUOTIKO TO BI.
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Aiaypappa 18. ZuvoAikéG auANAWEIC AAAWV evTOPWY O€ TTayideg TUTToU McPhail To
€10¢ 2017 oTtnv Trepioxn Tou Aiunviou BoAou, o€ trayideg Tuttou McPhail trou épepav

Ta eAKUOTIKA Bekd appwvio (As), Biodelear (Bi) kai Entomela (En)
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3.3.1 AsiypatoAnyia KapTTwyv

Mia @opd TO pAva yivotav Tuxaia OciypatoAnyia  ekatd (100) kapTTwv
TTPOKEIJEVOU VA UTTOAOYIOTEI TO TTOCOOTO TTPOCROANG OTOV TTEIPANATIKG EAQIWVA TTOU
TTPAYMATOTTOINONKE TO TTEipANA TNG OCUYKPIONS TWV TPIWV EAKUCTIKWY. 2T0 Aldypapua
19, mapoucidlovTal Ta TTO000TA TIPOOPROARG oTig eNiég "TIHAIOY™, ava piva
TTapatpnong. Kard tn didpkeia Tou KaAokaipiou n TTPocfoAnl Atav oe xaunAd
etrieda. To @BIvOTTWPO, atro Ta YEoQ ZETTTEUPRPIOU EwG TO TEAOG TWV TTAPATNPHOEWV

T0 AekEUBPIO N TTPOCPBOAN augnBnKe onuavTIKA.
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louA-17 Auy-17 Sen-17 Okt-17 Noe-17 Aek-17
Mrvag mapatnpnong
Aigypappa 19. Emroxik €€€ENIEN TG TTPOOROANG eAalokapTTou TToIKIAiag “TInAiou”™
otnv eploxf Aiunviou BoAou 1o €tog 2017

4. £YZHTHZH
4.1. NMapakoAouOnon Tou TTANBUCOU TOU SAKOU TNnG £AIGG

Ta amroteAéopara NG Tapoucag diatpIPrg KaTtadeikvuouv 0TI 0 TTAnBuoudg Tou
Odkou TnG NI aTIG apxEg AtTpiAiou Tou 2017 ATav APKETA XANNAGS Kal aviXVEUCIUOG
MOvo oTIG auToQueig eNEG. Eixe AdN TTponynBei £€vag OXETIKA BapUg XEIMWVAG PE TN
péon Bepuokpaaia 13iwg Tou lavouapiou va KupaiveTal KATw Twv 5 OC e€aitiag Twv
XIOVOTITWOEWYV KaI TOU I0XUPOU TTAYETOU TTOU GNUEIWBNKav Katd Tnv SIGPKEIQ TOU Prjva
auToU, TTOU TTPOPAVWG UEIWOE TOV TTANBUCGPO Tou dAKOoU TNG ENIGG O€ XaunAd TTiTTeda.
MpoowTTIKES TTapaTnPrOEIS £BEIEav OTI TO XEIMWVA Kal TNV avoign Tou 2017 dgv UTIPXE

EAAIOKAPTTOG OTOUG KAANIEPYOUPEVOUG OTTWPWVEG, OUWGS MIKPOS aPIBPOS UTTEPWPINWYV
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NIV KOTAYPAPOVTAV OTIG QUTOQPUEIG ENIEG Kal oTa PN KaAAigpyoUpeva @uTd. DaiveTal
AOITTOV OTI QUTOQUEIG — EYKATAAEAEINUEVEG ENIEG TTPOOPEPAV KAPTTOUG YIA WOTOKIO Kal
O1€6eTavV KOAUTEPO WIKPOKAINa Adyw TNG Pop@oAoyiag Toug (TTAoucia KOun) yia tnv
TPOOTACIA TWV EVAAIKWY TOU OAKOU ATTO TA KAIPIKA PAIVOUEVA HE QTTOTEAECHA Ol
eENAXIOTEG OCUANAWEIG VO OnPEIWVOVTAlI O QuTEG TIG TIEPIOXEG. Ta TTapaAtTavw
ATTOTEAEOUATA CUPQPWVOUV UE EKEIVA TTPOYEVECTEPWV MEAETWYV TTOU AVOPEPOVTAl OTN
ONUACia TWV ACUYKOUIOTWYV gAdiwyv ) eykaTtaAeiypévwy eAaiwvwy (O. europaea var.
silvestris) yia Tnv avatTug¢n TOUAAGXIOTOV JIOG TTPWTNG AVOISIATIKNG YEVIAG, OPKETA TTPIV
TNV dNMIoUPYiIa VEAG KOPTTOPOPIAG ETTIOEKTIKNG O€ TIPOCROAN OTA HECA TOU KAAOKQAIPIOU
(Economopoulos et al., 1982, Koveos and Tzanakakis, 1990). A6 Ta pyéoa louviou
MEXP! Kal TIG apX€G louAiou TTapaTnEEITal «LETATOTTION» TWV CUANAWEWV ATTO TIG
QAUTOQPUEIG ENIEG OTOV EUTTOPIKO EAaIWVA, TNV idIa WPA TTOU O CUANAWEIG OTIC AUTOPUEIG
pNdevidovTal Xwpig OUWGS va TTPOKUTITEI OTATIOTIKA onuavTikni diagopd (Mapdptnua -
Mivakag 1).

Katd tnv O1dpKeIa TOUu KAAOKAIPIOU TOU TTPWTOU £TOUG TWV TTAPATNPACEWY KAl
ammo TIG apxéG louAiou  kal péxpr TNV TTPWTN €RdouGda Tou OkTwRpPiou, TOCO OTIG
KAAAIEPYOUUEVEG €NIEG, OO0 Kal OTIC QUTOQUEIG, oI CUANAWEIG ATAV EAAXIOTEG €WG
MNOEVIKEG, PAIVOUEVO OUVNOEG OTTWG TTPOKUTITEI KAl ATTO AAAEG TTEIPAPATIKEG EPYATIES
TToU €Xouv d1e€axBei KaTd Kaipoug yia To idI0 XPOVIKO dIACTNUA, YE TNV ETTIKPATNON
UYPnAWY BePUOKPAOIWY KAl  XOMNANG OXETIKAG uypaciag. [pdyuat vyia T1O
TTPOAVAPEPOUEVO XPOVIKO OIA0TNUA N ETTIKpaTouoa péon Bepuokpacia Tou louAiou,
AuyouoTou Kal Tou ZemTepPpiou, Atav 26,5 °C, 26,9°C kar 23°C avrioToixa, £V
émmecav ouvoAikd 90 xIA. Bpoxng, otoug TpeIG PAVES. O uYnAEG BEPUOKPATIiES Kal N
XOauNAR uypaacia eTTnpedlouv apvnTIKA TNV ETTIRIWON Kal TV QvaTTapaywyiKr IKavoTnTa
Tou ddkou NG €ANIAg (Fletcher and Kapatos, 1983, Broufas et al. 2009, Pappas et al.
2011). Mg tnVv emmidpaon uwnAwv BEpPOKPACIWV — XAUNAAG OXETIKAG uypaciag Kal
TTapd TNV UTTapPEn €MOEKTIKWY O TTPOCROAAR KApTTWY, Ta BNAUKA ““cicépxovtal’” o€
avatrapaywyikr didmauon dnAadry dev culeuyvuovTal, dev WPINAoUV TIC WOBNKES
TOUG Kal dev woTokouv 6oa cival dN wpipa (Fletcher et al., 1978). Akoua kai étav
oupBaivouv oTa PEoa TOU KAAOKQIPIOU OTTOPABIKEG BPOXOTITWOEIG, N AVATTAPAYWYIKK
WPEIOTNTA TWV BNAUKWY OEV «ETTAVEPXETAI» ANECWG META ATTO QUTEG TIG BPOXES
(Broufas et al. 2009).
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Etiong oe €pguva tTou Trpayuarotroinnke otn Kpntn ue trayideg McPhail kai
EAKUOTIKO TO Benkd appwvio dlamoTtwonke o611 Katd Tnv di1dpkeia Tou louAiou -
AuyouoTou ol Trayideg cuAAGuBavayv povo 1o 0,5% Tou TTANBucoU Tou dAKou TNG EAIAG
TTOU ATaV TTAPOV O€ pia akTiva 20m (eutrepi€xel TrepitTou 25 dEvdpa), 1 aAAIwg OTI ol
TTayidoeg cuAGuBavav 200 opég AiyoTepoug dAKOUG aTTd TV UTTAPXOUCd TTPAYUATIKH
TTUKVOTNTA TOu TTANBuopou oTtnv kopooTéyn (Varikou et al.,, 2013). Ze avrioToIXn
épeuva TTou TTpaydaToTroinOnke oTn Képkupa pe Trayideg McPhail kai €AKuOTIKO
udpoAupévn TTpwWTEIiVN padi pe  Bopaka  TTPOEKUWE, OTI UTTAPXEl  ETTOXIKN
TTOPAAAGKTIKOTNTA OTAV ATTOTEAEOUATIKOTNTA TWV TTayidwy, n oTroia TTavw atro 85%
OQEIAETAI OTNV ETTIKPATOUCA PEON BEPUOKPATIaA TNG ETTOXNG TWV CUANWewV (Kapatos
and Fletcher, 1983). Auté utrodnAwvel 611 o1 undevikéG cUANAWEIC Tou louAiou —
AuyouoTou uTTopei w¢ éva PaBud va gival TTAAOUATIKEG Kal va [NV avTiKaToTrTpi(ouv
TIG TTPAYHATIKEG OIOKUPAVOEIG TNG TTUKVOTATAG TOU TTANBUGHOU.

ATTé Ta atroTeAéopaTa TTPOKUTITEI OTI atTO Tov OKTWRPIO Tou 2017 Kal PETG Kal
KaB’ 6An Tn didpkeia Tou QBIVOTTWPOU, PE TNV ETTIKPATNON EUVOIKOTEPWY KAIMATIKWV
ouvOnKwy, TNV UTTapgn OEKTIKWVY KAPTTWYV YIa WOTOKia Kal Tnv TTlavr) BeATiwon Tng
ATTOTEAEOUATIKOTATAG TWV TTayidwyv, oI cUAAAWeIG Tou ddkou Tng eNIAg apxidouv va
aug¢dvouv: TOOO OTIG AUTOQUEIC O00 Kal OTIG KOAMEPYOUUEVEG €NIEC HE eAa@pId
UTTEPOXN, OTIG AUTOQUEIG €NIEC. TO PEYIOTO QUTAG TNG auénong evToTTiCETal OTA PECQ
AekeuBpiou, 1EPIO®O KATA TNV OTTOIO €iXE TEAEIWOEI N OUYKOMION OTOV EUTTOPIKO
eAaILOVa, EVW ETTIKpATOUOAV APKETA NTTIEC YIa TNV €TTOXH KAIUATIKEC CUVONKES PE TNV
péon Bepuokpacia va gival 10 °C. AuodeIoEIS TwY CUAAWEWY TTapatnprenkav Tov
lavoudpio Tou 2018 aAAd kai To PeBpoudpio Tou idIou XPOVOU OTIG QUTOPUEIG ENIEG
KaBoaoov ol KAIUATIKEG OUVOAKES ATAV APKETA NTTIEG, CUYKPIVOUEVEG E TNV AVTIOTOIXN
TTePiodo Tou 2017. EmimTAéov, uTthpxe SIaBECINOTNTA KAPTTWY OTIC QUTOPUEIG EANIEC yIa
moavr) woToKia Twv OnAukwv. Tnv idla TTePIod0 OTOV  EPTTOPIKO  EAQIWvVA
KATAYPAPOVTAV MIKPOG apIOUOC CUAAAWEWY, ATTOUCIa KAPTTWV YIO WOTOKia Adyw
OUYKOMIONAG, OAAG KOl QUOUEVECTEPOU HIKPOKAINATOS KATA TNV OIAPKEIQ TOU XEIMWVA
AGYOU TNG MEIWNEVNG KOPNG . Me Tnv dvodo Tng Bepuokpaaiag Tov MapTio aAAd Kail Tov
ATTpiAlo oI cUANAWEIG augABnkav atmOToPa TOOO OTIC QUTOQUEIG, OCO Kal OTIG
KAAAIEPYOUUEVEG €NIEG, UE ONUAVTIKN UTTEPOXH OTIG TTPWTES. AUTEG OI TTAPATNPNOEIG
OUPQWVOUV JE auTEG AAAWYV gpeuvnTwY, BACEl TWV OTTOIWV N OUVAMIKA TOU TTANBUCHOU

Tou dAaKou TnNG eNIdC TTapoucidlel ouvrBws dUO KOPUPWOEIG KaTd Trn OIGPKEIQ TOU
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€Toug: Tnv avoign, MapTio, Atrpihio /i Mdio kai To @BIvoTTwpPo ZeTTTEPRPIO, OKTWRPIO N
NoéuBpio (Burrack et al., 2011, Yokoyama, 2015, Hamdan, 2017). O1 eUVOIKEG KAIPIKEG
OUVONAKEG TTPodyouv TNV ££000 TWV VEAPWYV EVAAIKWY aTTO TIG VUUE@ES TTOU TTIBavOv
dlaxeludalouv. O1 dITTAGOIEG OXEDOV CUANAWEIC OTIG QUTOPUEIC UTTOdNAWvVOUV OTI Ol
EUVOIKEG KAIPATIKEG OUVONKEG TOU XEIMWVA KOl MPETETTEITA TNG AVOIENG, TTapouacia
KOPTTOQOPIaG O€ QUTEG, ETTETPEwWav oOTov OAKO TnGg €MIAG T Ouvéxion Tng
AvVaTTaPAYWYNS Kal avATITUENG EAPIVAG YEVEAS UWNANG TTUKVOTATOG: TTPIV TNV €AEuon
TNG VEAG KOPTTOPOPIaG OTOV EUTTOPIKO Kal auto@ur eAaiwva. O1 dIATTIOTWOEIS QUTEG
OUPQWVOUV JE auTEG AAAWV €peUvVNTWY, CUPPWVA PE TIG OTTOIEG, OTAV Ol KAIJATIKEG
OUVONAKEG €ival EUVOIKEG Kal UTTAPXE DI0BeCIHOTNTA BECEWY WOTOKIAG, aTTd TO TEAOG TOU
XEIMWVA PEXPI TIC ApXEC TNG AvolgNg o dAKoS TNG EANIAG OAOKANPWVEI TOUAAXIOTOV dia
yeved (Koveos and Tzanakakis, 1990, Marchini et al., 2017).

Me 10 TEAOG TNG Avoigng Tou 2018 kal TNV apxr Tou KAAOKaAIpIoU, TTapaTnpenenke
METATOTTION TWV CUAANWEWV ATTO TIG QUTOQPUEIG, OTIG KAANIEPYOUNEVES €AIEG. O dAKOG
TNG €EANIAG WG OTEVOPAYO €id0G, £xEl ouyXpovioel Tnv BloAoyia Tou Pe Ta QaivoAoyIKda
oTdadla avaTTuéng Tou KapTtrou TnNG eANIAG (TTPOORAAEI aTTOKAEIOTIKA €idn TOU yévoug
Olea) kai Tnv d1aBeo1poTNTd TOoUu (Gutierrez et al., 2009) Kal CUVETTWG N «JETAKIVAON»
TOoUu TTANBuopuoU Tou OTOV EUTTOPIKO eAaiwva, OikaloAoyeiTal atmoOAuTa atrd Tnv
TTOPATTAVW ETTICHPAvVON, OTTWG €TTiong Kal atrd Tnv 101AiTEPN TTPOTINNCN TOU OTIG
MEYOAOKAPTTEG TTOIKIAIEG. H CUYKEKPIYEVN XPOVIKN TTEPIODOG, CUUTTITITEI JE TO OTADIO
OKApuUvOoNG TOou TTUpriva TTou KaBIOTA TOV KOPTTO, OEKTIKO TTPOCOROANG. ZTIC idIEC
OIOTTIOTWOEIG KATEANEAV TTAPOUOIEG TTEIPAMOTIKEG €PEUVEG, TTOU OIEgnxBnoav oTtnv
KpATtn oUp@wva e TIG OTTOIEG, TTAPATNPABNKAV KOVTIVEG K UETAKIVIOEIS» TWV EVAAIKWV
TOU OAKOU aTTd QUTOQUEIGC €NIEC Kal OTTWPOPOPA OEVOPA TTOU QUOVTAV KOVTA OfE
EAQIWVEG, TIPOG EPTTOPIKOUG OTTWPWVEG OTAV O €AQIOKAPTIOG YIVOTAV  OEKTIKOG
TTPOORBOAAG: OTAdIAKA OI CUANAWEIG TWV EVAAIKWY ATOUMWYV Tou dAKOU TNG €NIAG OTIG
TTOPOKEIUEVEG AUTOQUEIG ENIEGC ] OTTWPWVEG TTOU MPEXPI TTPOTIVOG CUAAauBAvovTay,
pndeviovrav (Economopoulos et al., 1982). MNapdpoleg HETAKIVAOEIG EVNAIKWY ATOUWV
Tou Odkou TNG €NIAG o1 oTToieg PTTOPEl va Eemmepdoouv kal Ta 400m péoa oe pia
eBooudda avagépovtal Kal ammd AAAOUG epeuvnTEG. 2€ TTEIPAUATA TTOU €yIvav OTNV
Képkupa 10 didotnua louviou - louAiou, BIOTTIOTWONKE PETAKIVNON EVAAIKWY ATOUWYV
TOU BAKOU TNG €AIAG OTIG TTPOAVAPEPONEVEG ATTOOTACEIG, ATTO TTEPIOXI TTOU OEV EiXE
TTapaywyr], TTPOG TNV TTEPIOXN TTou gixe Kaptrogopia (Fletcher and Kapatos, 1981).
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ACiCel va onueiwBei OTI 0 EUTTOPIKOG EAAILOVOG KAl N TTEPIOXN ME TIG AUTOQUEIG —
EVKATAAEAEINUEVEG ENIEG TNG TTAPOUCAG MEAETNG ATTEXOUV POvo TrepiTTou 135m. Tooo
TO PEYEBOG OTTWG Kal N TaxUTNTA TNG METATOTTIONG TWV CUAAWEWY OTO EeKivua TNG
OEKTIKOTNTAG 0€ TTPOCROAN KAPTTOPOPIag Tou EUTTOPIKOU eAaiwva gival agloonueiwTa,
Tap’ OTI N KAPTTOQOPIa OTIG AUTOQUEIG €NIEG cival PEYOAUTEPN Kal TTPWIKOTEPN.
2Uykpivovtag Ta dlaypAupaTa CUAAYWEWY Twv eVAAIKWY Tou dAKoU TNG ENIAG Kal TWV
AAwV €10WV EVTOUWY, TTPOKUTITEI N ONUAVTIKI OX€0N TOu OAKOU TNG €ANIAG PE TOV
CEVIOTH TOU KaI 10IAITEPA PE OUYKEKPIMEVA @alvOoAoyikd oTddia Tou kKaptrou. Ol
OIOKUMAVOEIG TwV TTANBUOUWY TwWV AAAWV eVTOUWV PAANOV eTTnpedlovtal atrd
KAIHATIKEG OUVOAKEG Kal TTAPAYOVTEG TTOU O OXETICOVTAI YE TN @aivoAoyia NG eNIAG
KaBwg o1 TTANBUCUIOKES TAOEIS ATAV TTAPATTANCIEG OTIC QUTOPUEIC KAl KAAANIEPYOUNEVES
ENIEG.

Mapatnpwvtag Ta dedopEVA TwV CUAAWEWY ava Trayida kal avd KaTnyopia
evidpwy (Mapdptnua - lMivakag 2), tTapatnpoupe o1 n Trayida #4 10U ATAV
TOTTOBETNUEVN OTOV AUTOPUN €AaIwvVa KABwG Kal n TTayida #8 1Tou ATav TOTToBETNPEVN
OTOV EUTTOPIKO €AAIWVA KATEYPAWAV TIG TTEPIOCOTEPEG CUAANWEIC QPOEVIKWY KAl
BnAukwyv Tou ddakou TNG e€MIGg. H TTayida #4 ATav TOTTOBETNUEVN OTO KEVIPO TWV
eAaiwva, evw n #8 ouvopeue Pe KaANEpyela apTTeAIoU. Or TTayideg PE TIG ANIyOTEPES
OUANNWEIG apOEVIKWYV Kal BNAUKwY Tou dAKou TNG eNIAG, #1 OTIG auToQuEig Kal #10 oTIg
KaAAIEpyOUuEVEG €NIEC avTioTolXa, ATAV TOTTOBETNUEVEG OTNV  TTEPIPEPEIR  TWV
XWPaIwv. ATTo TNV oUYKPIoN TV HECWYV OpwV Twv CUANAWEWYV Kab’ 6An Tnv didpkeia
TWV TTOPATNPEACEWY KAl yIa OAEG TIG ETTINEPOUG KATNYOPIEG, OTIC QUTOQUEIC Kal OTIG
KAAAIEPYOUUEVEG ENIEG, BEV TTPOEKUWAV OTATIOTIKA ONUAVTIKEG dlagopés (MapdpTnua -
Mivakag 2), yeyovog TTou UttodnAwvel 0TI N aTTOTEAECHATIKOTNTA TWV TTayidwyv ATaV N
idla kal oTIig duo TrepIoxEG. Etriong n trayida #4 €ixe OUVOANIKA TIG TTEPIOCOTEPES
OUAMAYEIG EVTOPWY KAl OTO OUVOAO TwV OTOPWYV Tou dAKOU TNG eNIAG, atrd OAEG TIG
TTAYIOEG OTIC DUO UETAXEIPIOEIG, JE TNV ETTICTUAVON OTI TN BEUTEPN XPOVIA N AUTOPUIG
eNIG oTnVv oTToia ATAV avapTnuévn dev gixe KaBOAou kKapTToQopia. AuTo TO yEYovog ival
Mo évdeitn Oml 1O  MIKpOKAiua  pTropei va  Traiel  KaBopioTIKO  pOAo  oTnv

ATTOTEAEOHATIKOTNTA PIOG TTayidag.
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4.2. ZuykpITIKN agloAGYNon EAKUCTIKWV

ATTOKWOIKOTTOIWVTAG TA YPAPANATA TTOU APOPOUV TNV ETTOXIKA EAKUCTIKOTNTA TWV
TPIWV ouoIwV Bekd appwvio (As), Biodelear (Bi) kal Entomela (En) TTapatnpouue Ot
MEXPI KaI TO TTPWTO dEKANMEPO TOU ZeTTTEURPiou Tou 2017, oI CUANAWEIG EVAAIKWY TOU
OdKou TNG EAIAG KAl OTA TPIA EAKUCTIKA KUPAiIVOVTAV O€ TTOAU XOUNAQ TTITTEDA, Y1 TOUG
idloug Adyoug TTou €xouv TTpoava@ePBei yia TO idI0 XPOVIKO dIAoTNPa KAl OTnv
TTPONYOUMEVN TTEIPAUATIKN dladikaoia- dnAadr MPEeEIWPEVOS YEVIKA TTANBUCUOG Tou
evidopou etaitiag 1010iTEPA OUOUEVWV  KAIMATIKWY OUuvOAKwY Tou lavouapiou —
®eppouapiou Tou 2017, yeiwuévn OpaaTnEIOTNTA AOYW UWPNAWY BEPUOKPACIWY KAl
XOUNAAG OXETIKAG UYPACiag TOU KAAOKQIPIOU. 2TN OUVEXEIA KAl PEXPI TO TEAOG TOU
2emrTeuPpiou 10 Bi kKaTaypdgel TTEPIOCOTEPEG CUANNWEIC O oxéon PeE Ta GAAa duo
eEAKUOTIKA, evw TO En TIg AiyoTtepeg. ATTO TIG apxEg OKTwRpiou PEXP!I Kal Ta TEAN TOu
idlou pnva, 1o As UTTEPEXEl OTIG CUANAWEIG, akoAouBouuevo atrd 1o Bi, PE TIG ANiyOTEPES
va karaypdael n En. Ta eupripata tng OI0TPIBAG yia Thv TTEPIodo ZeTTTEURpPIOU -
OkTwBpiou cup@wvouv e TIG BIATTIOTWOEIS GAAWV EPEUVNTWYV, TTOU KAVOUV AOYW
a@evog yia BeATiwon TNG ATTOTEAEOUATIKOTNTAG TWV TTAYidwv HPE TNV TITWON TNG
BepPUOKPATIAg, APETEPOU YIA TNV ETTOXIKA AUENON TOU TTANBUCUOU Tou dAKOU TNG €AIAG,
avoign kal eBivoTTwpo (Kapatos and Fletcher, 1983, Burrack et al., 2011, Yokoyama,
2015, Hamdan, 2017). Opwg Ta gupApaTa autd, Oev CUPQWVOUV PE auTa AAAWV
epeuvnTwy (Varikou et al.,, 2014), cUpQwva PE Ta OTIOIA KATA TNV OCUYKPITIKA
agloAoynon otn KpAtn tou As kai Tou En pe trayideg McPhail duo €tn (16/8 —
16/10/2012) kau (18/6 — 24/9/2013) avTtioToixa, 10 En utrepeixe Kai dIEQPEPE ONUAVTIKA
OTIG NEOEG CUANNWEIG EVAANIKWY APOEVIKWY Kal BNAUKWYV atépwy Tou OAKoU TNG NIGG
atro T10 As.

To No€uBpio ol CUAAWYEIG Tou Bi kai Tou As augoueitvovTal, Je To Bi va utrepéxel
eAa@pwg Tou As. Ta augnuéva emmitreda CUNAWEWYV Tou As Kal Tou Bi atrd Ta y€oa Tou
2emrrepPpiou Ewg Ta TEAN NogpuBpiou emipepaiwvovTtal Kal aTrd To TTITTESO TTPOCBOANG,
T0 o110i0 aTTd TO 5% OTa péoa ZemrrepPpiou, avABe 010 34% £wg Ta TEAN NoguBpiou.

MapaTnpwvTtag TIG PNviaie¢ CUAAAWEIS TwV AAAWV €10WV eVTOPWY, BAETTOUNE OTI
TO0 En uttepéxel 0TIC CUAAWYEIG EVTOUWY PN OTOXWV KATA TOUG PIVEG TTOU ETTIKPATOUV
UWnAEG Bepuokpaaieg, dnAadn Tov AUyouoTo Kal ZETTTEUPRPIO O€ oxéon YE Ta Bi kal As.
2UVETTWG QaiveTal 0TI TO En dgv €xel pElwPEVN EAKUCTIKOTATA QUTHV TRV TTEPIOOO OTA

eVAAIKa dartoua Tou OAKOU TNG €MNIAG: AOyw TITwong tou PH, amoddéunong Twv
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TTPWTEIVWV KAl Apa PEIWPEVNG EKAUONG QUPWVIOG ECAITIOS TWV UWNAWV BEPUOKPATIWY
oTOV eAAIVA, OAAG iICWG AdYWw TWV IBICITEPWY TTPOTIPNACEWY TOU dAKOU TNG eAIGG. Me
TN TITWoN TNG Bepuokpaciag Tov OKTwRPIo Kal To NoEUPPIo Ta Tpia eAKUCTIKA €xOouv
oXedOV TTapOuOoIoUG pUBPOUG CUAAAWEWYV [E TOo Bi va utrepéxel Evavtl Twv As kail En.
Ava@opIKA PE TNV CUYKPITIKA agloAdynon Twv TPIWV EAKUCTIKWY KAB' OAn Tnv
OIGPKEID TWV TTAPATNPACEWY TO AS eu@avifel oXeTikd oT1aBepr) amdédoon oOTnv
eEAKUOTIKOTNTA, O€ OTI aPOopPd& TOOO TA APCEVIKA, 600 Kal Ta ONAuKd Tou ddKou TNG AIGG.
To Bi kartaypd@el oxedOV TTAPOUOIEG ETTIOOCEIC PUE TO AS OTIG TTPOAVAPEPOUEVES
KATNYOPIEG Kal UTTEPEXEI ATTO TO En pdvo oTnv atmoTeEAECHOTIKOTATA CUAANWNG TWV
APOEVIKWY ATOPWYV Tou dAKou TNG eNIAG. € OTI agopd TNV EAKUCTIKOTNTA EVTIOPWY [N
oTOXWV Ta aTToTeAéopaTa £deIgav OTI To As Kal To Bi gival o @iIAik&, cuAapBdvovTag
AiyoTepa AAAQ €idN EVTOUWY TTOAAG €K TWV OTTOIWYV Eival TTAPACITOEION KAI APTTOKTIKA

ottwg 10 Chrysoperla carnea (Stephens) k.a.

5. ZYMNEPAZMATA

ATIO Ta atmoteAéopaTta TNG TTapoucag OIaTPIBAG TTPOKUTITEI OTI OI QUTOQUEIG —
EYKATAAEAEIPUEVOI EAIWVES KATA TTAOA TNIOAvOTNTA AEITOUPYOUV WG ~'KaTaguyio™” yia
T0 OAKO TNG ENIAG, TTOU ~"adeIddel”” TNV TTEPIODO TTOU OI EUTTOPIKOI EAQIWVEG Eival OEKTIKOI
TTPOCBOAAG Kal avTiBeTa “yepilel”” TNV TTEPIOdO TOU £TOUG KATA TNV OTTOIA, OEV UTTAPXEI
d108€01un KapTToPopia yia TTPooBoA Adyw CUYKOPIOAG OTOUG EUTTOPIKOUG EAQIWVEG,
EVW QUTOI dlaTNPOUV AKOUA NPETNHEVN KAPTTOPOPIa yIa TNV avatrTugn Tou TTAnBuouou
TOU, KOBWG Kal KAAUTEPO UIKPOKAI[Q.

ATtTaiTouvTtal TTAPOUOIOU TUTTOU Kal i0WG HMEYAAUTEPNG OIAPKEIAG TTEIPAMATIKES
EPYATIESC VIO VA OTTOKWOIKOTTOINBEI N duvapikr) Tou TTANBuouoU Tou dAKoU TNG €AIAG,
KATA TNV OIAPKEIA TOU £TOUG OE ONUAVTIKEG EAQIOTTAPAYWYIKES TTEPIOXES. To BERAIO gival
TTWG N METAXEIPION TWV QUTOPUWY — EYKATOAEAEIUPEVWY eAaIVWY Ogv Ba TTPETTEN va
atmroucoiadel atmmo TIG OTPATNYIKEG QVTIMETWTTIONG TOU, YEYOVOG TIOU Oegv TTEPVA
aTrapaTAPNTO 0€ AAAEG TTEPIOXEG TOU ECWTEPIKOU PE MIKPOTEPN EAQIOKOMIKN TTapddoon
ottwg n Kahipdpvia (Rice, 2001).

Ava@OpIKA HPE TNV CUYKPITIKA afloAdynon Twv TPIWV €AKUCTIKWY, TOU BeNkou

aupwviou (As), Tou Biodelear (Bi) kai Tou Entomela (En), @aivetal 611 To B€1KO APUWVIO
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(As) kaTé€ypaye TIG KOAUTEPEG ETTIOOCEIG OTO OUVOAO TNG TTEPIGOOU TWV TTAPATNPHOEWV:
av Kal ~‘avaypovIoTIKO ™ WG EAKUCTIKO TTOPAMPEVEI ONUEIO avaQOpPdg, dIKAIOAOYWVTAG
TNV NAIKia Kal TRV eupuTnTa XProng Tou. Amé TNV dAAn, ol emdooelg Tou Biodelear (Bi)
Oev diEpepav onuavTikG atrd autég Tou Benkou apuwviou (As), aAAd ouTte kal aTTd
ekeiveg Tou Entomela (En) o€ 0TI agopd TNV TTPOCEAKUCH Tou OAKOU TNG €AIAG, TTapd
MOVO OTNnV TTPOCEAKUCH TTEPICTOTEPWYV APTEVIKWY ATOMWYV autou. TENog To Entomela
(En), trapouciaoce TIC XAUNAOTEPEG CUANAWEIC oTo OAKO TNG €ANIAG dlapépovTag
ONUAvTIKa atrd 10 Be1kd aupwvio (As), OxI OuwS Kal atmd 1o Biodelear (Bi) kai Tig
UYnAOTEPEG OTA AAA €idN EVTOUWY, dIOPEPOVTAG ONPAVTIKA atro To Biodelear (Bi) kai

70 B€NKS AuPWVIO (AS) KOl CUVETTWG TO HEYOAUTEPO OIKOAOYIKO ATTOTUTTWHA OTA EVTOUA

pn OTOXOUG.
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7. NTAPAPTHMA

Mivakag 1. ZUAAWEIC apoeVIKWY Kal ONAUKWVY atouwyv Tou dAKou TNG MGG, ava TUTTO EAaIWVA, QUTOQUEIS A KAAAIEPYOUUEVEG Kal
eBOOuGda cUAAWEewWYV. O1 CUYKPIOEIC TWV HECWV OpwV, EVTOGC TNG eBOONAdAC £yivav PE TO KPITHPIO t test<0,05

EAaiwvag Méoog 6pog cUAARYEWV avd eRSopada
8/4/2017 | 22/4/2017 | 14/10/2017 | 4/11/2017 |25/11/2017 2/12/2017 |9/12/2017|23/12/2017 | 6/1/2018 (10/2/2018 |24/2/2018 | 17/3/2018 | 9/6/2018 |16/6/2018 | 23/6/2018 [ 30/6/2018 | 7/7/2018
AuTo@ueig 2,8 1,8 2,8 8,4 18,8 21,4 20 11,4 21,8 21,4 1,8 69,8 7,4 7,6 1,8 2,4 2
Eptropikog 0 0 0,4 0,6 1,8 2,2 54 0,8 3,4 1 0,2 33,6 28,4 42 62,8 18,4 14,4
MéavornTa
(t-test) 0,012 0,027 0,043 0,013 0,007 0,009 0,010 0,018 0,007 0,036 0,050 0,034 0,003 0,020 0,014 0,006 0,033
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Mivakag 2. Méoog 6pog cuAipewv (£ SE) oTtoug duo eAaiwveg KaB' OAn Tnv

TTEIPAMATIKA TTEPIOS0. H oUYKpIon TwV JECWVY OpWV EYIVE UE TO KPITAPIO T (t test<0,05)

EAaiwvag Méoog 6pog cuAARYewy * SE
ApoeviKd OnAukd ZUvoAo AAAa EvTopa
AuTtoQuig 27,4 14,4 20,9 23,8
Eptropikég 18,7 12,8 15,7 20,1
t test 0,056 0,406 0,105 0,157

Mivakag 3. ZuvoAikéG CUANAWEIC avd TTayida Twv apOEVIKWY, TwV BnAukwy, Twv
APOEVIKWY Kal OBnAUKWYV Tou dAKou TNG NG, TwV AAAWV €1I6WV EVTOUWY Kal TO GUVOAO

TWV CUNAYEWV

ToTTOGg , ApoeviIKd | OnAukda APOSVIK? AAAa Z,U vohika
, No mayidag . i + OnAukd | | évropa/
eAaiwva Sdkou &dkou . EVTOMO .
OdKou Tayida
AUTOPUAC 1 372 196 568 433 1569
” 2 428 249 677 429 1783
3 488 247 735 318 1788
4 536 232 768 406 1942
5 447 229 676 320 1672
Z0voho 2271 | 1153 | 3424 | 1906 | 8754
AuTOQUNG
EptTopIkog 6 255 186 441 307 1189
” 7 410 283 693 228 1614
8 447 255 702 399 1803
9 257 168 425 345 1195
10 132 131 263 330 856
zOvoho 1501 | 1023 | 2524 | 1609 | 6657
Eptropikég
ZU‘,’OAO 3772 2176 5948 3515 15411
CUAAYewWV
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Mivakag 4. ZUykpion TwV HECWV OpwV CUAAWEWV TWV APOEVIKWY TOU dAKOU TNG EAIAG
ME TN XPAON VEVIKEUPEVWY YPOAUMIKWY HOVTEAwV Kal pe Tn dladikacia LSD yia

OUYKPIOEIG ava duo Ceuyn EAKUCTIKWV.

() EAkuoTiké (J) EAKUOTIKO Ala’tp OpES TWV df P
Héowv (I-J)

Ammonia (As) Biodelear .1000 1 .926
Entomela 2.4000a 1 .026

Biodelear (Bi) Ammonia -.1000 1 .926
Entomela 2.3000a 1 .033

Entomela (En) Ammonia -2.4000a 1 .026
Biodelear -2.3000a 1 .033

a: H diagopd Tou péoou gival onuavtikn yia P < 0,05

Mivakag 5. ZUykpion Twv PEocwV 6pwv CUANAYWEWV TwV BNAUKWY Tou dAKou TNG AIGG
ME TN XPAON VEVIKEUPEVWY YPAUMIKWY MOVTEAwV Kal pe Tn dadikacia LSD yia

OUYKPIOE€IG ava duo CeUyn EAKUCTIKWV.

Al opég TwV

(I) EAkuoTiké (J) EAKUOTIKO uiowv (1) df P
Ammonia (As) Biodelear .7000 1 418
Entomela 1.9000a 1 .028
Biodelear (Bi) Ammonia -.7000 1 418
Entomela 12.000 1 .165
Entomela (En) Ammonia -1.9000a 1 .028
Biodelear -12.000 1 .165

a: H dilagpopd Tou péoou eival onuavtikn yia P < 0,05
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Mivakag 6. ZUykpion TwV PHECWYV OpwV CUANAWEWY TWV APOEVIKWY Kal BNAUKWY Tou
OAKoU TNG ENIAG UE TN XPrON YEVIKEUPEVWYV YPANMIKWY HOVTEAWY Kal e T dladikaoia
LSD yia ouykpioeig ava duo Ceuyn EAKUCTIKWV.

Al opég TwV

(I) EAkuoTiké (J) EAKUOTIKO uiowv (1) df P
Ammonia (As) Biodelear .8000 1 .658
Entomela 4.3000a 1 .018
Biodelear (Bi) Ammonia -.8000 1 .658
Entomela 35.000 1 .053
Entomela (En) Ammonia -4.3000a 1 .018
Biodelear -35.000 1 .053

a: H dilagpopd Tou péoou eival onuavtikn yia P < 0,05

Mivakag 7. ZUykpion TwV NECWV OpwV CUAAWEWY TWV GAAWV EVTOUWY UE TN XPAON
YEVIKEUPEVWY YPAPMIKWY PJoVTEAWYV Kal he T dladikaoia LSD yia ouykpioelg avéd duo

Ceuyn EAKUCTIKWV.

Ala@opég TwV

(I) EAkuoTiké (J) EAKUOTIKO uiowv (1) df P
Ammonia (As) Biodelear -599.000 1 .053
Entomela -124.6000a 1 .000
Biodelear (Bi) Ammonia 599.000 1 .053
Entomela -64.7000a 1 .036
Entomela (En) Ammonia 124.6000a 1 .000
Biodelear 64.7000a 1 .036

a: H dilagpopd Tou péoou eival onuavtikn yia P < 0,05
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