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MpdéAoyog

H Evtopoloyikr Etaipeia EAAGSOG, ouvexiovrag Tnv TTpooTTabeId TNG YIa
TNV gvioxuon Kal ovaTiTugn Tng  eviopoAoyikAg €peuvag oTtnv  EAAGSQ,
Slopyavwvel 10 14° TMaveAAAvio Evtopoloyikd Suvédpio otnv TTOAN Tou
NauTrAiou.

210 ZUuvédplo Ba TTapouCIaaToUV Ta VESTEPO €PEUVNTIKA ATTOTEAéTUATA
OXETICOPEVA PE TNV EVTOUOAOYIa Kal TRV aKAPEOAOYia OTTWG N HEAETN VEWV CWIKWV
eXOPWV, WPENIYWY Kal TTOPAYWYIKWY EVIOUWY KOBWG Kal EVIOUWY UYEIOVOUIKAG
onuaciag. ©a uttapéouv TPEIG €IDIKEG EIONYACEIG WE OVTIKEIMEVO TOUG VEO-
el0ayopevoug ex0poUlg Twv KAANIEPYEIWV OTNV ITaAia, Ta ETTIKOVIAOTIKA £vToud
Kal TNV 1aTpodIKACTIK evTopoAoyia. ETriong, Ba diegaxBei ZTpoyyuAn Tpatreda pe
Béua Tn véa vopoBeaia yia TNV 0pBoAoyIKr XPAON TWV QUTOTTPOCTOTEUTIKWV
TTPOIOVTWV.

O apiBudg Twv Topoucidocwy avépxetal o€ 120, évav amd Toug
MEYAAUTEPOUG PEXPI TWPA GPIBUOUG EPEUVNTIKWV OVOKOIVWOEWY OE EVTOUOAOYIKO
ouvédpio otnv EAAGSO. H onuavTikii CUPPETOXN €PEUVNTWV OANG KOl OTEAEXWV
TOU dNPOCIOU Kal TOU IBIWTIKOU TOPED KABWG KAl GOITNTWYV QAVEPWVEI TRV TTPOOOO
TNG EVTOUOAOYIKNG £€peuvag aAAG kal OTI To Zuvédplo Ba atrofei xprnoiyo otnv
avtaAAayn aTmOYewy, YVWOEwWVY Kal ePTTEIpILV. EATTICoupe 6T autd Ba cuuBAAAEl
oTnVv ekTTAfpwOon Kal Tou dAou oTdxou Tou Zuvedpiou TTOU eival n €€aywyn
XPNOIJWV  CUUTTEPACUATWY yia Tnv  Tro  evdedelyuévn  dlaxeipion  Twv
TTPoRANUAaTWY TTOU oPeidovTal o wikoUg £xBpoug.

H Opyoavwrik EmTtpot) aioBdvetar Tnv umtoxpéwaon va eKQpdacel TIG
Beppég TNG euxapioTieg oTo YTToupyeio AypoTikAg AvamTuéng kai Tpogiywy, Tnv
Mepipepeiakny AvamTuén ApyoAidog, 1o MewTtexvikd EmipeAnTipio EAAGSOG, TO
AApo NautmAiéwv kai To ZUAoyo Mewtmovwy ApyoAidog kabuwg kal TTpog 6Aoug
TOUG Xopnyoug, yia TNV TEXVIKI KOl OIKOVOUIKI BoRBeid Toug.

TENOG, N OPYOVWTIK ETTITPOTIN BEwpEi UTTOXPEWOT TNG VA EUXAPIOTACEI
6Aoug Toug ‘EAANVEG Kal EEvoug €TTIOTAPOVEG, TTOU TiUNOAv JE TNV TTAPOUCIa Kal

TIG opIAieg Toug, To 14° MaveAArivio Eviopoloyikd Zuvédpio.

H Opyavwrikny Emitporrn






Mepiexdpeva

E1dikA Eiocynon — larpodikaoTikil EviopoAoyia

M1ropouv Ta évropa va cupfBdaAAouv oTnv 8iXviaon EyKANUATWY;
2. ZWTNEAKN KAl M. Hall .. 3

1n Zuvedpia:
Alaxeipion Néwv ExBpwv

EidikA Eioiiynon

Téooepig veoeloaxBEvTeg evropoAoyikoi exBpoi oTnv ITaAia:

EMKIVOUVOTNTA KOl AVTIUETWTTION

FL POICEIIT ... e 9

KateuBuvTrpieg odnyieg yia Tnv KatdpTtion oxediou dpdong

avad Mepipepelakn Evornra évavti Tou Rhynchophorus ferrugineus

(Coleoptera: Curculionidae) otnv EAAGSa

A.O. Aaykoupavng KOI N.M. KOUANG ....coiiiiiiiiiici s 12

AvTtipeTwTrion Tou Tuta absoluta (Lepidoptera: Gelechiidae) péow

NG d1aTAPNONG TWV APTTAKTIKWY Tou Macrolophus pygmaeus

kal Nesidiocoris tenuis (Heteroptera: Miridae) o€ ouvduaouo

Me TTeplopiopévn Xprnon Tou Bacillus thuringiensis

A. Nepdikng, K. ApBavitn, A. NapaokeudTTOUAOG Kal A. TPNYOPIOU......ceveeeiiiiiiieeeene 15

Evaiobnoia Tou utrovoueuT TnG vropdTag Tuta absoluta (Lepidoptera:

Gelechiidae) o€ eyKekpIMéVO EVTOHOKTOVA

E. Poditdkng, X. Zkapuoutoou, M. ZTaupakdkn,

O. ToIABIBOU KAl A. TTAPOAGTKEUOTTOUAOG ....eeieeeeaiiiiiiiee e e e ettt e e e e et e e e e e e s enieneeeee e e e e 17

H Trapoucia Kal n avTIMETWITION TOU VEOU TETPAVUXOU TWV ECTTEPISOEIBWYV
Eutetranychus orientalis (Acari: Tetranychidae) otnv ApyoAida
A. Afpou, K. Zmmavou, I'. PATTTNg kai A. MapkoyIiavvaKn- MPIVTZIOU .........ccovvveeiiireenne 20

Epg@dvion Tou £x0poU Twv @olvikoeidwyv Paysandisia archon

(Lepidoptera: Castniidae) otnv KopivBia ka1 pétpa yio Tov EéAeyxo

Kal TNV OVTIHETWTTION TOU

I".N. Matmaiwdvvou, EM.Z. ZTaUpOUAGKNG KA A. AAHOU ...cevvieiiiiiciiicceieeee e 24

Epg@dvion Tou Aemidotmrtépou Paysandisia archon (Lepidoptera: Castniidae)
oTtnv MNepipepeiakn EvotnTa Aakwviag
A. TpNyopdKou Kal M. XPIOTOPIAGKOG ......ueeeieieeeeaiiiiiiie e e e ettt e e e et e e e e e eeae e e 27

AQyn PETPWYV Yia TRV €EAAEIPN TWV OpYyaAVICUWYV KapavTivag Paysadisia archon
(Lepidoptera: Castniidae) ka1 Rhynchophorus ferrugineus

(Coleoptera: Curculionidae) otnv Mepipépeia Bopeiou Alyaiou

I.E. Katoikoyiavvng, E.T. Mitika, E.M. KoukoUAn kai M.I. KpNTIKOU .........ceeeeeeriiiiinnenen. 30



viii 14° [MaveAAnvio EvrouoAoyiké Zuvédpio

Eutrd@sia Tou @oivika Phoenix theophrasti 0To puyXo@opo Twv (POoIVIKOEISWV
Rhynchophorrus ferrugineus (Coleoptera: Curculionidae) kai avTIHETWTTION

ME TOV eviopotraBoyoévo vnpatwdn Steinernema carpocapsae

o€ oKkeUaoua pE XITogdavn

0. Dembilio, ®. KapapaoUva, A.X. KoviodAuag, M. NouikoU kai J.A. Jacas................ 34

ZUoTnua Yrnpeoiwv O£ong yia oAoKAnpwpévn Siaxegipion Tou TTPOoBARMATOG

NG MPOOoROANG TWV POIVIKOEISWV ATTd TO KOKKIVO OKaBdpI

Rhynchophorus ferrugineus (Coleoptera: Curculionidae)

K.M. MovTikdkog, A.X. KovtodApag Kol O.A. TOINYKIPIONG ....evveerviiiiiiiieeriiee e 36

H Siaxeipion Tng TPooBoAng Twv @oivikoeldwv amrd To Rhynchophorus
ferrugineus (Coleoptera: Curculionidae) otov EBviké Kijtro
SO\ oToTe (o {oTU I ™o (1AW 10 V4 o] o Lo (ol 41

AgloAoynon piag véag pe@6Sou BIOSOKIPWY YIO TOV UTTOVOUEUTH TG TOUATOG

Tuta absoluta (Lepidoptera: Gelechiidae), pe Bdaon Tnv To§ikéTNTA

TWV EVTOHOKTOVWY indoxacarb kai Rynaxypyr®

E. Poditakng, X. ZkapuouTtoou, J.L. Rison, A. Bassi, L.A. Teixeira kai |. ZTapatdg ...... 44

MpwTn Kataypa@n emgAMIOU €idoug KNKISOUUYAG TOU YEVOUG
Lasioptera (Diptera: Cecidomyiidae) o€ kaAAIEpyElEg TOPATAG KOl OyYOUpPIdg
A. Nepdikng, A. MapaokeudtTouhog, A. Aukoupéong, K. ApBavitn kai K. Harris............ a7

MpwTn ava@opd SeKATTEVTE VEWV £1I8WV a@idwyv oTnv EAAGSa
AT NoTmammavayiwTou KOI M. TOYIOT ... 49

2n Zuvedpia:
BioAoyia — OikoAoyia

H a@ida Tou autreAiol, Aphis illinoisensis (Hemiptera: Aphididae):

OgpUIKEG ATTAITACEIG AVATITUENG KAl BNUOYPAPIKES TTAPEMETPOI

o€ £81 ToikiAieg apTreAiol

K.A. Mwpditn, I.T. Mapyapitémroulog, K.A. ZapTrag Kal LA. TOITOITTAG .veveeeeeeeeiiieene. 55

Emidpaon Tng Beppokpaciag oTn TEPATWON TNG SidTTAUONG
SI0POPETIKWV TTANBUCHWYV TNG PAYOAETISAG TG KEPATIAG
K.A. Mwpaditn, X. Nakag kal N.©. MATTOOOTTOUAOG .....ceiueiieaiiiieeiiiie et e e 58

EmiBiwon evnAikwyv Tng puyag tng Meooyeiou, Ceratitis capitata (Diptera:
Tephritidae), utré ocuvBnKeg oTEPNONG TNG TPOPNG O€ OXEON UE TV NAIKia

X.M. Koukouylavvidou, N.A. KouAouong, N.©. MatraddtrouAog,

AN AIGPOVTIONG KO J.R. CAIY ...ttt 60

Emidpaon Tng nAikiag oUleu§ng Kai TG TPOPNG OTA dNUOYPAPIKA

XOPOKTNPIOTIKA BnAukwV Tng piyag Tng Meooyeiou Ceratitis capitata

(Diptera: Tephritidae)

2.A. MamavaoTaciou KOl N.O. TATTASOTTOUAOG .....ccuveeeiiiiieeiiiii et 62

Emidpaon Tou cuvwoTIONOU KATA TRV AVATITUSN TWV TTPOVUU@WY OTh BloAoyia
€VOG HaKpOBIou Kal evog BpaxUfiou TTAnBuopoU TnG puyag Tng Meooyeiou
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Ceratitis capitata (Diptera: Tephritidae)
A.A. AiapavTiong, X.0. Ndkag kal N.O. MoTTaBOTTOUAOG ........vvereeeeeiiiiiiieeeeesiiiieeaeeeens 65

AvOekTIKOTNTA TWV TTOIKIAIWV aKTIVISIAG Hayward kol TogxeAidng otn

MUya Tng Meooyeiou

A.T. Narmaxpriotog, N.©. Mamaddmoulog, E. MaykAdpag,

A. MIXANAGKNG KOI Z. AVTUIVEATOG ... etteieteeeeeiiiiieaeeeasssttteeeeeeassstreeeeesassnssneneeeessassseeeeeens 67

Emidpaon TpIwV S10QOPETIKWYV BPETTTIKWY UTTOGTPWHATWY TTPOVUHPWV

oTIg NETABOAIKEG OVAYKEG VUP@QWY Tou Anarsia lineatella

(Lepidoptera: Gelechiidae)

M. Adpog, N. MatmaddouAog kal M. ZaBBOTTOUAOU-ZOUATAV ...ceveeeiiiiiiiieeees e 71

Opol160TACN KOl QUTO-0PYAVWO OTN BIOXNMEIN TG HETAUOPPWONG
TWV EVTOUWV
M. Aduog, N. Matraddtoulog, A. Priyag kai M. ZaBBoTToUAOU-ZOUATAVN ....cccevveeinee. 75

Emidpaon Tng Beppokpacia otV avamrTuén Kai avatrapaywyn Tou

TapaoiToeldoug Bracon brevicornis (Hymenoptera: Braconidae),

o€ dlapopeTikég Beppokpacieg pe §evioT To Ephestia kuehniella

(Lepidoptera: Pyralidae)

N. Aoukoupng, A.A. Mpo@rTou-ABavaaiddou Kal A. XATCNYEWPYIOU .....eveeveeeriiivrernennn. 78

Emidpaon Tng Beppokpaaciag, Tou €idoug GUTOU Kal TOU (PUAOU TOU EVTOHOU
oTnVv KatavaAwon @UAAIKAG eTTIQavelag o€ Tpia €idn OpBoTrTépwv
Z.A. Avtwvarog, N.I'. EppavouniA Kot ALA. DOVTIVOU.......ceeiieieiiiiieiicceee e 80

Emidpaon otabepwv Kal peTABAAAOUEVWYV BEPOKPATIOKWY OCUVONKWY

oTnVv TPOKANoN Kal TePATwon TnG didtravong Tou Helicoverpa armigera
(Lepidoptera: Noctuidae)

I.K. Mupwvidng kai M. ZaBBOTTOUAOU-ZOUATAVN.....ceiiiiiiiiieeeeiiiiiieeee e e s siiriee e e e e e eninaeeeas 83

AvTtoxn oTo Yuxog aviAikwyv oTadiwv kal evnAikou Tou Ephestia kuehniella
(Lepidoptera: Pyralidae)
2.2, Avdpeadng, MN.A. HNi6TTouAog kail M. ZaBBoTTOUAOU—Z0UATAVN ....ccovuvevieiiieeieen 92

Emdpdoeig ugnAwy Kai XapnAwyv BgpoKpaciwy oTnV €miBiwon Kai
aAvaATTaPaYyWYIKN IKAVOTNTA EVNAIKWY S10QOPETIKWYV NAIKIWV TOUu ddKou TG €AIdg
(Diptera: Tephritidae)

O. TamAiapdkng, N.A. Kouhouong, M.A. Marmmd,

(VAN b1 Vo To U1 o (o e (I AN N (0N o (1o T RO PRT 98

Merddoon Tou pwodikou Tng ayyoupldg (CMV) ot putd KoAokubBidg,

o6tav TponyouvTal Kal £€TTovral SOKINAOTIKG vUyuaTta Tou gidoug Aphis nerii
(Hemiptera: Aphididae) o€ @uTd ITTEPIAG, KATTVOU, TOUATAG,

@aooAIdg, o€AIVvou Kal KOAOKUBIAG HOAUOHEVA PE TOUG 10UG

PVY, TMV, AMV, BCMV, CeMV ka1 CMV

A.T1. MatmammavayiwTou Kol A.©. BOQEIDNG .......vvieiiiieiiiieceeiii et 101

Néa oToixeia Bio-oikoAoyiag Tou Marchalina hellenica (Hemiptera: Coccoidea:
Marchalinidae)
D2 I e TUY/o oL g W (o (1 @ T To T fo Yo o TSSO PRSP 104
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ExkTipnon Twv TapapéTPWYV TNG AEITOUPYIKAG AVTATTOKPIONG TWV TTPOVUH@IKWV
oTadiwv Tou Propylea quatuordecimpunctata (Coleoptera: Coccinellidae)

og aufavopevn TTukvoTnTa Tou Aphis fabae (Hemiptera: Aphididae)

N. MaTtravikoAdou, N. Aepipng, A. Maprtivou, I'. Mataivog,

A. KOVTOOAUAG KOI TT. IMUAWIVEOG ...t eeeees 108

Aidpkeia vup@ikou otadiou kol pakpofioTnTa evnAikwyv Tou Venturia canescens
(Hymenoptera: Ichneumonidae) perd amoé €k@eon Twv aviAIkwy oTadiwv Tou

o€ UPnAég Beppokpaoieg

X.I'. Zmavoudng, Z.Z. Avdpeddng Kal M. ZaBROTTOUAOU—ZOUATAVN .....vvvvveeeiiiiiiinneeenns 111

MeAéTn TG emidpaong S10POoPETIKWYV 18wV Agiag oTnv avdarmrTugn, emifiwon

Kal aVOTTapaywyn TOU apTTaKTIKOU akdpewg Phytoseius finitimus

(Acari: Phytoseiidae)

X. Zaveng, MA. Mammrd, A.Z. KwBaiog Kal M.A. MTTROUQPAG .......ceceiiiiiiireeeesiiiiieeaeenn 117

H emidpaon Tou apiBpol Twv KOTTWV KaAAliEpyoUpevng undikig o€ TTAnBuououg
AKAPEWV TNG BAACTNONG KAI TWV QUTIKWYV UTTOAEIMUATWYV
E. Mmadiepitdkng, N. EUHavOURA Kal A. DOVTIVOU .......couvviiiiiiiiiiiieeiiece e 119

Emidpaon Beppokpaciag oTnv avdamTugn Kol wotrapaywyr Tou Eutetranychus
orientalis (Acari: Tetranychidae)
B KOTTOGION ettt 122

3n Xuvedpia:
ZupTtrepipopd - Gaivoloyia

KAau1rieg Twv TEUKWYVY OTO TTEPIACTIKO Sdoog Oeagoalovikng: Mapathpnon
€VOG OTTAVIOU PaAIVOUEVOU Kal TTIOAVEG EENYNOEIG TOU
B. KOTOOYIOVVOG . ...iiiiiiiiiiiiie e ettt e ettt e e e ettt e e e e ettt e e e e e e e bbb e e e e e e e s nntbeeeaeeeennnes 127

EtiAoyn KapTrwyv S10QOPETIKWYV TTOIKIAIWV €AIAG YIO WOTOKia aTré OnAukd

Tou &dkou Tng eAIdg Bactrocera oleae (Diptera: Tephritidae):

emidpacn Tng TPoéAeuong Twv TTANBUC WYV

P.I". NamadotouAou, M.A. Matrmd, I.A. Mmpolgag,

[N IAN (CoTU7 Vo1 o g Tl o (I AN 2 (0T | o (1o SO UPERPN 136

E&EMEN Tng TpooBoAng atrd 1o Sdko TG €AIGg o€ EMITPATTESIEG TTOIKIAIEG EAIGG
C. Santiago-Alvarez, A. Ariza, C. Campos kai E. Quesada-Moraga ................cceeeeennn.. 139

MAnBuopiakn diakopavon Tou Closterotomus (Calocoris) trivialis
(Hemiptera: Miridae) o€ TropToKaAid, eAld Kal €idn TnG auTtoPuUoUg BAGoTNONG
A. KAAGTTCAKN KO AL AMGIB. 10ttt s s sessnennnees 141

Emidpaon tng utrepiwdoug akTivoBoliag-B (UV-B) oTo putopdyo dkapi

Tetranychus urticae (Acari: Tetranychidae)

O. ToapoiraAidou, T. Suzuki, M.A. Matmg, M.A. MTpolugag kai

FAND 2 Q0 o (1o T PRSP PPPPRINE 143

H emidpaon Tou apiBpol Twv KoTTwV KaAAlepyoupevng UndikAg o€
TwANBuopoUg KoAsotrTépwy £8d@poug
E. Mmadiepitdkng, N. EJHavoufA Kal A. DOVTIVOU........ccuviiiriiiieiiiiceiiieee s 146
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MpooéAkuon Tng poyag Tng Meooyeiou, Ceratitis capitata (Diptera: Tephritidae),

o€ éva véo SOAwpa

B.I". Maupayavng, N.©. MatmaddémouAog, N.A. Kouhouong kai

T X KOUAOUPTIFIG ettt ettt ettt e e 149

ExteTapéveg mpooBoAég eAaiokpdupng atd To Ceuthorrhynchus pallidactylus
(Coleoptera: Curculionidae)
K.B. ZipgoyAou, E. POBITAKNG KAI A. TPIXAG «uuvvrieieeeiiiiiiiitee ettt et e e e 151

ExkteTapéveg TpooBoAég atmd TRV KNKISOpUYa TwV @UAAWY TnG EANdg,
Dasyneura oleae (Diptera: Cecidomyiidae)
E. Poditékng, A. Kapatapdkn, K.B. ZipoyAou Kal N. POBITAKNG ......cccvvvvverieeeiiiiiiinnennnn 153

Mopecia TNg TTTAONG TWV £vNAiKwYV Tou evTépou Thaumetopoea pityocampa
(Lepidoptera: Thaumetopoeidae) kai TTIAOTIKA epapuoyn Tng pedoédou
TTapEPTTOdIoNg oulelewv oTnV TTEPIOX Tou ATTIKOU GACOUg

A. MixanAdékng, M. MuAwvdg, A. MatraxprioTog, A. Kovrodnuag, ®. Kapapaouva,

K. KoutpoUAn, K. MovTikdkog, A. Pamrtétmrouhog, N. MauTriAng Kai

M. KUVOTAVTOTTOUAOU . ...ceiieiiiiiiiiiie e et ettt e e e e e ettt e e e e e e ettt e e e e e e s nbte e e e e e e e snntbeeaeeeeannnrnee 155

Meiwon Tng TrTapaywyng apWHATIKWV GUTWYV ATrd TTPOoBOoAEG TWV E18WV

Papilio machaon (Lepidoptera: Papilionidae) kai Philaenus spumarius

(Hemiptera: Aphrophoridae)

>. Mamadotrouiou, K. Xpuooxoidng, |. NwTa, I. Addpou, M. AeAnyewpyidng kai

F AN €, ¥ 41 1 o] o T 158

4n Xuvedpia:
BiotmroikiAéTnTa — OikoouoTApaTa — MNepiBdAlov

EidikA Eioynon

Aypieg pEAIoOEG Kal GAAa EvTopa-eTTiKoviaoTég oTnv EAAGSa:

€éva avegepelivnNTo KAl AVEKTIMNTO KEPAAAIO

(O 1 (o [oTo 1 PO PP PPPPUPRPPPRN 163

H épeuva oTa catmrpoduAikda évropa Ta EAAGSag
A. Delfs, N. Hanschke, J. Schmidl, B. Pouoong Kai . TTETPAKNG ....evvvvvvveeiiiiiieiiieeeeeeen, 173

ApTrakTIKa akdpea TNG olkoyévelag Phytoseiidae (Acari: Mesostigmata)
o€ auto@un @uTd TG KpATng
O.1. Z1a0AKNG KAI T.O. TTATTAOOUANG ... vtveeieee e e eiitiiie e e e e ettt e e e e e e e satr e e e e e e s snireeeeeeeannnes 176

Mapoucia Akdpewv Kol QuoavoTTTépwy o€ €idn Tou yévoug Medicago
otnv EAAGSa
E. Mmadiepitdkng, P. ©avotrouAog Kal N. EHHOVOUNA .....oovviiiiiiiciiec e 178

Ta kapTro@dAya évropa TG KaoTavidg otnv EAAGSa
AN. ABTCAG, X. TTEPAEPOU KOI Z. AIGHOVTIIG . ttvvereeeseiiirirreeessinireereeessanssnsneeesssansreseeaeens 181

MeAéTn €da@ikng Travidag, oe YRTedo YKOAQ Kal o€ BOOKOTOTTO
oT10 vouo HpakAgiou
|. KapayewpyotrouAou, E. NTAYKIVN Kal A, KOAGPOG ....evveeeiiiiiiiiiiieeeiiiiieeee e 184
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O1 péAIocoeg wg B10-OEIKTNG TWV PUTO-TTPOOCTUTEUTIKWV KOl

ATHOOQUIPIKWY PUTTWV

@. Xargnva, A. XapioTog, K. Kaagiwtng, K. EAaiétrouAog,

K. Maxaipa Kot N. EHHOVOUNA ...ttt 189

Emidpaon edapokdAuyng e eTIAEYUEVA QUTA O WPEAINO EVTOUA

KOl ETTIKOVIOOTEG OTNV KOAAIEPYEIQ TNG EAIAG KOI TOU AUTTEAIOU

®. Kapapaouva, B. Katr, N. BoAakdkng, K. Bapikou, N. lapaviwvdkng,

A. Oikovopou, A. MapkéAou, B. KaANIOKAKN Kol @. AVOPIVOTTIOUAOG .......oeevvevereniineenne 193

EmiSpaon Tpituv uypwv Trayideuong Kai afIoTIKWV TTapayoviwyv
oe rayideg TapeuPoAng (pitfall traps)
Z.1. NIAVTPAKN KO A, KOAAGDOG .ottt e 196

ZuyKevTpwoelg o§aAikoU o§éog aTa TPoidvTa TNG HEAICTAG, MEAI
Kal BACIAIKOG TTOATOG
M. Mmrékapn, A. ApdtroyAou, A. XapioTog KAl @. XOTAVA ...cccvvvveereeeeeiiiiiiieeee e 203

Néa €idn a@idwv-@opéwv Tou 100 TOU pWodikoU TG KAPTToudIdg
(Watermelon mosaic virus, WMV)
A.T1. NotmommavayIWTOU KOI A, MOPOVTIIG ceiiiiiiiiee ettt e e eeee s 206

ExkTotrapacitikd akdpea OpBomtépwy o€ TrepIoxég Tou NopouU ATTIKAG

Z.A. AvTWVATOG KAl NI EMHOVOUNA ..ot 209
‘E€apon Tou kokkoeldoug Chrysomphalus aonidum (Hemiptera: Diaspididae)

otnv Kumrpo

BLA. BOGIAEIOU ...ttt ettt ettt e e e ettt e e e e e r e e e e e e e 212

5n Zuvedpia:
"eveTIkr) — Mopiakr BioAoyia

FeveTikn TToOpaAAaKTIKOTNTA TOU EvTOpoU Tuta absoluta
(Lepidoptera: Gelechiidae)
A. Toaykapdkou, M. I'piotrou, A. Polack, A. HAiag kai T. Guillemaud ............cccceeeenn. 217

Avixveuon kai XapokTnpIonog TnG e§aTAwong Tou Bakrnpiou Wolbachia

o€ PUOIKOUG TTANBUCHOUG aidwyv: BUTKOAiEg OTN XapToypd@non

TNG KPUHHEVNG TTOIKIAOTNTAG

A.A. Auyouarivog, D. Santos-Garcia, E. AlovuogotrotAou, M. Moreira,

A. MamamavayiwTtou, M. ZkapBeAdkng, B. NTouvtoupng, S. Ramos, A.F. Aguiar,

P.A.V. Borges, M. Khadem, A. Lattore, I". To1dung kai K. MTTOUPTENG ...vvvvveeeeeiiniiinenen. 219

RNA aTtrociwtrnon oT1o évrogo Sesamia nonagrioides
(Lepidoptera: Noctuidae)
A. KovToyiavvaTog KAl A, KOUPTN cooeeeeeeee et 222

O evB0oKpIVIKOG S1aTapdkTng BPA oTa évropa: Npooeyyioeig Kal TTPOOTITIKES
=. MixanA, A. KovtoylavvaTog Kt A, KOUPTN ....covviieiiiiieiiiic ettt 225
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Mopiakoi deikTeg yia T Si1dkpion €1dwv Tou yévoug Typhloseiulus
(Acari: Phytoseiidae)
B.l. EvayyéAou, M. Mtrouyd Kai [7.O. TTOTTOBOUANG .....vvvvieeeeeecciiiieee e et e e e 232

FeveTikn ToikiIAopop@ia Tou evrépou Rhynchophorus ferrugineus

(Coleoptera: Curculionidae) (puyxo@o6pog Twv @oIviKoeidwv) otnv EAAGSa —
MpokaTapKTIKA £épEUva

2. MAANAa, B. Euayyéhou, M. MTTouyd Kai N. EJHAVOURA ..o 235

XapaKTnpIoHOG TNG TTPWTEIVIKAG Kivadong CK2 Tou evrépou Ceratitis capitata
(Diptera: Tephritidae) ka1 avdAuon o€ cuvBikeg stress
P. Aupdkn, A. Baier, R. Szyszka kai Z. KouylavoU-KOUTGOUKOU ............cccvvieriueeeenineenn 238

AvdaAuon TnG YEVETIKAG TTOIKIAOUOPPiag KAl XOPOKTNPIOHOG TWV

eVEOOUUBIWTIKWY BakTnpiwv oe didgopoug TTAnBuoHoUg Tou

Trialeurodes vaporariorum (Hemiptera: Aleyrodidae)

A.E. Katravtaiddakn, I. Ovcarenco, K. Mmouptdng kai A. TOAYKOPAKOU .........eeeveeerrnnnes 241

E@apuoyég poplakig BioAoyiag Kai BloTeXvVoAoyiag oTnV KOTATTOAEUNON
TWV EMIBAABWYV EVIOPHWV
[ =0 1V o USSP PP PP U PP PPPRPPO 243

MpoKaTAPKTIKA MEAETN TNG YEWYPAPIKAG TTOPAAAAKTIKOTNTAG TOU YoVISiou

TOU KUTOXPWHATOG b Kai Tou ITS2-rDNA peragu TAnBucuwy Tou

Rhynchophorus ferrugineus (Coleoptera: Curculionidae)

R.A.A.M. EI-Mergawy, A.M. Al Ajlan, N. Abdalla, B. BaaiAeiou, C. Capdevielle-Dulac,

AX. KovtodAuag, J.F. Silvain and M.l NAST .........coiiiiiiiieeiiiiieiiee e e e 245

CEVETIKA KOl KUTTOPOYEVETIKH avAAUON TNG AUEPIKAVIKNG MUYOG TNG KEPATIAG,
Rhagoletis cingulata (Diptera: Tephritidae)

E. Apocotroudou, A.A. AuyouaTivog, |. Nakou, K. Koppler, H. Kouvaridng, H. Vogt,

N. Mamaddtmouiog, K. Mmmouptgng kai M. Maupayadvn-TOITHOOU ......ccovvvviiieeee e 248

MeAETn TNG YEVETIKAG TTAPAAACKTIKOTNTAG TTANOUG WY TOU OPTTOKTIKOU
Coccinella septempunctata L. (Coleoptera: Coccinellidae)
MM.1. £koupag, I.T. MapyapitétrouAog, Z. Mapoupng Kal LA, TOITOITTAG. ...eeeeeeeiiiiiieeeennnn 252

XapToypd@non YEVETIKWY TOTTWYV TTOU ETTNPPEAJOUV TNV aVOOOAOYIKK

avTidpaon Tng Drosophila melanogaster (Diptera: Drosophilidae)

O€ TTOPOOITOEIB UMEVOTITEPA

N. ®UTpou, K-W. Kim, L. Kraaijeveld Kal F. JIgQiNS.........couiiiiiiiiiieiiiiieeiieee e 254

Mpood10pICHAG YEVETIKWY OGAAOIWCEWY O KUTTAPO AIJOAEUPOU HEAICOWY
K. KupiakotroUAou, X. EppavounA, K. Maxaipa,
M. MTTOUYEA KO D. XOTCAVA . ...eeeeiniiieeeitiee ettt e ettt e tee e et e e e s e e e sneeeeannbaeeenaeaeeneeas 257



Xiv 14° [MaveAAnvio EvrouoAoyiké Zuvédpio

6n Zuvedpia:
‘Evropa YYEIOVOUIKAG Znuaaciog

MpokaTapTIKA HEAETN TNG TTOVIGAG TWV KOUVOUTTIWY Tou VopoU HpakAgiou
K.N. Niapoupng, H.IM. KiotAog, A.X. XpioTotrouhou kai M.A. Weipopwvid..................... 263

Mapoucia kai eTroxIkn Siakupavon Tou Aedes albopictus (Diptera: Culicidae)
(Aci1aTiké KouvoUTT Tiypng) otnv ABRva
A. Tatpotmoulog, N. EppavounA, . KoAidTTouAog Kal A. MIXONAGKNG....ceeeeeiiviiieeeeeene 266

AvdAuon Tng TTANBuoUIOKAG BSOS Kal TG AVBEKTIKOTNTOG OTH EVTOUOKTOVA

TOoU KUpIlou @opéa Tou WNV Culex pipiens (Diptera: Culicidae) ka1 Tou

AciaTikoU kouvouTrioU Tiypn Aedes albopictus (Diptera: Culicidae)

H. KioUAog, B.G. Silva, A. MNamrmrd, B. Mmapidun, E. Mwpou,

A. ToayKapAakou, J. Pinto KAl T BOVTAG ..o 269

Mapoucia kai TTANBUCUIOKA TTUKVOTNTO KouvouTriwy (Diptera: Culicidae)
o€ opulwva Tou Nopou AiTwAoakapvaviag
X AUTPA KO N.T. EHHOVOURA ..ottt e e e e e eneaeeeeas 272

MeAéTn Tng cupTrEPIPopdg KouvouTriwyv Culex pipiens (Diptera: Culicidae)

TTAPOUCia PEPONOVNG WOBETiag Kal MEAETN TNG

éK@paong Tou yovidiou OBP1

A. MixanAdakng, A. ®uTpou, N. MmmovéAng, M. MuAwvdag, A. MatraxproTog,

A. T1oTpOTTOUAOG KAI I, KONOTTOUAOG ... vttt et e e e e e e e 274

H onpavTikéTNTAa TNG KUTTOPOTTAQOHATIKAG ACUUBATOTNTAG OTO
ouoTnua kaBodnynong yovidiwv tng Wolbachia.
I I o o 1o o T SO URRT T PUPPPPPPTN 276

Mapoucia e1dwv KouvouTtriwy (Diptera: Culicidae) o€ meploxég Tng EAAGSOg
I.X. AUTpa, N.I'. EppavounA Kail I.O. KOMOTTIOUAOG .......uvvieeeiciiiiiiee e e eeiiieea e e eeiiveeae e 279

MeAéTn Tng aTTwONTIKAG Spdong Tou euToU Nepeta parnassica ota KouvoUTria

Aedes cretinus ka1 Culex pipiens (Diptera: Culicidae)

I". Tkivng, A. MixanAdkng, I'. KoAibtrouAog, E. lwavvou,

O. TCAKOU KO B. POUGONG. .. eiiiiiiiiiiiiiiee e ettt e et e e et a e e e s staraa e e e e e s snnanaeeaeenan 282

MeAéTn Tng dpdong TNG UTTEPPOPIVNG KAl SEOSUKOXOUMOUAOVIKWV EVWOEWYV,

gvAavTia TTPovUU@WYV Tou Culex pipiens (Diptera: Culicidae)

K.MN. MntootouAou, B.TM. BiddAn, I'. KoAidTTouAOG,

H.A. KouAadoUpog KAl A. MIXONAGKNG ....covieeiiiiieeeeeeeeeeeeee e 284

Emidpaon aiBépiwv eAaiwv eEAANVIKWYV £1I8WV TOu YEVOUG Juniperus o€ TTPOVUNQPES
KOUVOUTTIWYV Tou gidoug Culex pipiens (Diptera: Culicidae)

@. Apatn-BoupAhiwTn, E. Euepyéng, A. MixanAdkng,

[.©. KONOTTOUAOG KO Z.A. XOPOUTOUVIAV ...cceeiiiiriiieeeesseiiiereeeessasssssneeasssassnsnsesaessasnsnns 287

MpokaTapKTIKA PEAETN TNG TTaVidag Twv Kouvoutriwy (Diptera: Culicidae)
oT1o Afpo lepdg NMoAewg MeooAoyyiou
B.K. Zté@ou, H.M. KIOUAOG Kal X.I'. ABQVAGIOU. ....eeveeeieiiiiiiieeeesiiiiiee e e e e siveeae e e e 289
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7n Zuvedpia:
BioAoyikég, BiotexvoAoyikeég & AANeg MEBoBOI AVTIUETWTTIONG

MeAéTn Twv apTrakTikWV Coccinella septempunctata, Hippodamia variegata

kal Hippodamia (Semiadalia) undecimnotata (Coleoptera: Coccinellidae)

Kal Tng dpdong Toug eTTi TNG aidag Myzus persicae (Hemiptera: Aphididae)

o€ ouvBnKkeg epyacTnpiou

MM.1. £koupag, K. Zaptag, I.T. MapyapitOTTouAog Kal LA, TOITOITTAG ...eeveeeeeeeieiiiieeeenen 293

Aigpetvnon evdoouvtexviakwyv (IGP) aAAnAemidpdoswyv peTagl Twv

apTrakTIkwv Macrolophus pygmaeus kai Nesidiocoris tenuis

(Hemiptera: Miridae)

M.A. Aaptrpdtroulog, A.X. Mepdikng Kol ALA. DAVTIVOU. ...oceveieiiiiieiiiie e 296

MeAéTn aAANAETISPACEWY TWV APTTAKTIKWY evTOpwy Nephus includens
kai Cryptolaemus montrouzieri (Coleoptera: Coccinellidae)
B. I'kouvTr, M. ZaBBotmoUAoU—Z0oUATAVN KaI 1. MUAWVEG ... 299

Aglotroinon TG PePouovVNG UAOU TNV AVTIUETWITION YEUSOKOKKWYV
M. MuAwvdég, A. MixanAdkng, . MapToivéBeAog Kai I'. MTTOAQYIAVVNG ....eevveeeiiiiiiieene. 301

KatavadAwon a@idwv Dysaphis crataegi (Hemiptera: Aphididae) amoé 1ig

TTPOVUUPEG TOU OPTTOKTIKOU EVTOPOU Harmonia axyridis

(Coleoptera: Coccinellidae)

1. £1a0dg, A.X. KovtodAuag Kal M.A. HAIOTTOUAOG ........uviiiieiiiiiiiieee e 304

KatrvioTiki 8pdon Twv aiBepiwv eAaiwv Tou BaciAikoU Kol Tou Su6cuou

gvavTiov TnG TAGVTIAG Twv atrodnkwyv Plodia interpunctella

(Lepidoptera: Pyralidae)

M.A. HN6TTOUAOG, E.T". MBpouTtroudou, B.A. MaAnaviwvng kai X.N. XaolWTNG.............. 306

Emidpaon Tou Bopiou oTnv BiwciydéTnTa Kal TV Siarpopn TG AcIaTIKAG YUAAOG
TwV gomrepidoeIdwy, Diaphorina citri (Hemiptera: Psyllidae)
A.E. Toaykapdkng, R.H. Serikawa, A.W. Schumann kai M.E. Rogers.......................... 309

MeAETN TNG ATTOTEAEOMATIKOTNTOG ATTOHOVWOEWV TWV EVTOUOTTAO0YOVWYV

HUKATWYV Beauveria bassiana, Metarhizium anisopliae kai Isaria fumosorosea

€TTi TTPOVUH@PWY TOU evTOHoU Sesamia nonagrioides (Lepidoptera: Noctuidae)

2. MavtZoukag, M. MuAwvag, A. Kovtodrpag Kal K. AYYEAOGTTOUAOG .......eevvevveeveeeeiiennns 311

AgloAdynon Tng ped6dou TrapeuTddiong ouleusng Kai vedTepa dedopéva

OXETIKA ME TN EQAPMOYH TNG OTNV OAOKANPWHEVN AVTILETWITION TOU £X0poU

Tou Baupakog Pectinophora gossypiella (Lepidoptera: Gelechiidae)

A. Zapaptdng, Z. TouTtoulag, A. MNePdikNG Kal A. AUKOUPEDTG..ccevvuiiiieieeeasiiiiieieeee e 314

H ouyxuon Tou @UAou pe e§atpioTApeg RAK 3+4 kai RAK 5+6 yia TNV avTIMETWITION
TwWV evtopwy Adoxophyes orana (Lepidoptera: Tortricidae), Anarsia lineatella
(Lepidoptera: Gelechiidae) ka1 Grapholitha molesta (Lepidoptera: Tortricidae)

oTo v. Hpabiag

E. NaBpogidng, Z. ZaptaAoudng, A. Apyupdtroulog, A. ZEpBNG Kai

KL MTITOQOYAOU ..t 316

MeAéTtn aAAnAeTidpaong Tou evropotradoyovou BakTtnpiou Bacillus thuringiensis
subsp. kurstaki pe Toug evropotrafoyoévoug MUKNTEG Beauveria bassiana kai
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Metarhizium anisopliae e1ri TTpovup@wy Tou évTOpou Sesamia nonagrioides
(Lepidoptera: Noctuidae)
2. MavtCoukag, M. MuAwvag, A. Kovtodnuag kai K. AYYEAOGTTOUAOG .........vveerreerinnrnnnnnes 318

TogIKOTNTA OPICUEVWYV VEOVIKOTIVOEIBWY EVTOMOKTOVWY GTO APTTOKTIKO AKapl
Amblyseius swirskii (Acari: Phytoseiidae) kai 0To apTTaKTIKO éVTOUO

Macrolophus caliginosus (Hemiptera: Miridae)

K. Zapapdg, X. =aveng, M.A. MNatrmd, I'. BaoiAciou,

A, KwBaAiOG KAl T.A. MITPOUPUG . ....eeeiiiieeiiieeeeitee ettt 321

ApTrakTIKA IKaOvOoTnTA TOoU Macrolophus pygmaeus (Heteroptera: Miridae)

o€ S1GPOPEG TTUKVOTNTEG TWV QUTOPAYWV aKApewV: Eutetranychus orientalis kai
Tetranychus urticae (Acari: Tetranychidae)

%. Wapouddkn, B. Euayyélou, A. Mepdikng, . MatmadoUAng kai

ALAL DOVTIVOU ...ttt ettt et et e et e e nne s 324

AeiToupyikl a1réKpIon Kal TTpoTiunon Tou Iphiseius degenerans

(Acari: Phytoseiidae) pe Agia Tetranychus urticae kai Eutetranychus orientalis

(Acari: Tetranychidae)

A. Mtragefavn, ®. Apiou, M. Aapttpdtrouiog, A. Mepdikng, A. PavTivol Kai

[ TTOTTOGOUANG. ettt ettt e e e e e e e 326

TogIKOTNTA TPIWV EVTOUOTTOO0YOVWY HUKATWYV O€ VUOUQPES Kal EVAAIKO

NG pUyag tng Meooyeiou

E.l. Mmrepng, A.T. MNataypriotog, N. ®utpou, . Aviwvdarog Kai

DX KOVTOBHOG ettt ettt ettt e e e e e e e eneeen 328

BioaTod6unon eVIONOKTOVWY aTré TIg emQUTIKEG {Ueg Rhodotorula glutinis
Kail Rhodotorula rubra
E. MTTEUTTEAOU KO B. ZIWYOG . ..ciiiiiiiiiiiiiiiiiiiiieeeeee ettt 331

QeéAipa évropa Tou ddkou Tng eAidg, Bactrocera oleae (Diptera: Tephritidae),
o€ eAalwveg BIoAoyIKAG Kal cUPBATIKAG KOAAIEpYEIOG
A. KAAAITCAKN KO M. MOPKETOKI ..ttt 332

H emridpaon opIoCHEVWY HUKNTOKTOVWY OTNV AVATITUEN KOl MOAUCMATIKOTNTA

Tou Paecilomyces lilacinus (Deuteromycetes) evavTia 6TOUg KOMBOVNHATWOEIG
(Meloidogyne spp., Nematoda: Heteroderidae)

I. AvaoTaciddng Kal E. KOPOVOOTAO.....c..uuiiiiiiiieiiiie et 335

To&ikéTnTa ToU oKeudopatog TETRASTOP® oTtnv ag@ida Aphis fabae

(Hemiptera: Aphididae)

A. Maprivou, M. MuAwvag, A. Patrtotroulog, N. MTrapTriAng Kai

M. KWVOTAVTOTTOUAOU ...ttt ettt ettt e e 339

AgloAdynon Tng HeBOBOU TNG TTAPEUTTOBIONG TNG OUVEUPEONG TWV 3U0 PUAWYV

yla TV KapTtroékawa Tng pnAidg, Cydia pomonella (Lepidoptera: Tortricidae)

ME TN XpAon Twv RAK-3

X.I'. ABavaaiou, M. MavvoUAng, N.I'. KaBaAAiepdrog, A. KAsitoivapng,

. KOVTOAG KO K. MTTOCOYAOU ...ttt 342
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8n Zuvedpia:
XNMIKA AVTIJETWTTION

Odnyia TAdiolo yia Tnv opOOAOyYIKA XPrioN TWV PUTOTTPOCTATEUTIKWYV

TPOIGVTWY Kal N GUUBOAR TNG Blopnxaviag HECW TWV TTPOYPONHATWY TG

oTnv vulotroinon Tng

@. YOPAIOU KAI M. TTEAEKBGVOG ...ttt 347

EpyaoTnplokd TeIpauaTa ATTOTEAEGUATIKOTNTAG EVTOMOKTOVWYV OKEUAOTUATWY

o€ VUU@PEG Kal akpaia dropa Tou gidoug Calliptamus barbarus barbarus

(Orthoptera: Acrididae)

Z.A. AVTWVATOG KAl N.I. EPHOVOUNA ..o 350

O koIvog TeTpdvuxog Tetranychus urticae (Acari: Tetranychidae) kai n
OVOEKTIKOTNTA TOU OTO OKOPEOKTOVA KOl EVTOUOKTOVA
B.A. BAGIAEIOU KO T1. KITONG e i e 353

XapakTnpIonOg TNG avOEKTIKOTNTAG TOU Tetranychus urticae (Acari: Tetranychidae)
oTo abamectin

A. HAiag, M. Priyya, W. Dermauw, M. INpiotrou, T. Van Leeuwen,

TN oo AV (o o To (o TN I o (1N 1NN = o 1V (o (PP PPt 362

EpyaoTtnpiakég Biodokipég Tpoadiopiopol Twv LD50s Tou metaflumizone

ota Helicoverpa armigera (Lepidoptera: Noctuidae), Spodoptera exiqua
(Lepidoptera: Noctuidae) kai Leptinotarsa decemlineata

(Coleoptera: Chrysomelidae)

O.M. lwawvidng, Z. ZaptahoUdng Kol K.IN. MTTOZOYAOU .........cvvveiiiiiiiiiiee e 364

Emamectin benzoate (Affirm® 095 SG), éva véo Kal KAIVOTOHO EVTOHOKTOVO

yia Tov éAeyXo TwV AemISoTTéEpwyV eX0pwV oe Aaxavikd, @pouTa, auTréAla,

BappBdxi kal dAAeg KaAAiEpyeleg

2. Mapayuiou, M. AekkoU, E. AwAou Kail B. BAIOTTOUAOG.........ccocuviiiniiiiiiiiiceiee i 367

Cyantraniliprole (CyazypyR™ amé Tnv Dupont™) pia KalvoTopog SpaoTIKN

oucia TNG opadag TwV dIAUISiWY YIO TAUTOXPOVO EAEYXO MUNTIKWYV Kal

HAONTIKWV EVTIOUWV

J.A. Wiles, I.B. Annan, H.E. Portillo, J.L. Rison, A. Dinter,

AN A 0 1 o (1 TR0 2 o { o o (N 370

Movento 150 OD - éva véo EVTOHOKTOVO HE IBINITEPO XAPOAKTNPIOTIKA Kivhong
yia Tov éAgyXo Suoe§OVTWTWY £XBpwv
A.-B. N1éutTpn, B. Maupoeidr, ©. BEAOUKAG KOl A. AXEIMOOTOU.......uvvvereeeeeiiiiiereeeeeines 372

BIOACT: ‘Eva véo B10AOYIKO TTPOIOV YIa TNV OVTIMETWITION TWV VHATWOWV
o€ KOAANIEPYEIEG KNTTEUTIKWV
B HITZDEIGET ... 376

MeAétn kal TrTapakoAolBnon avOekTIKOTNTAG Tou Sdkou Tng €Aidg Bactrocera oleae
(Diptera: Tephritidae) ota evropokTéva

A. Xpuoapyupng, K. Bapikou, A. Kapatapdkn, A. KaAait¢akn, I'. Katoikoyidvvng,

E. Nitika, N. ZidnpdmouAog, A. BimviwTou, K. ZipoyAou, A. ITKIATTGON,

E. MWPOU KOI L. BOVTOG it 378
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"E€¢apon mAnBuouwy Tou Helicoverpa armigera (Lepidoptera: Noctuidae)

oTn Bopeio EANGSA, TTOU OXETI(ETAI YE TRV AVOEKTIKOTNTA OTO EVTOUOKTOVA
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MeAéTn Tng avBekTIKOTNTOG TNG aidag Myzus persicae (Hemiptera: Aphididae)
O€ VEOVIKOTIVOEISH EVTOUOKTOVA
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Aigpelivnon Tng avamTugng aveekTIKOTNTAG O& TTANBUCHOUG TOu aAgupwdn
Trialeurodes vaporariorum (Homoptera: Aleurodidae) oTa veovIKOTIVOEIBH
evropokTtéva imidachloprid kai thiacloprid
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EmiSpaon Tng avdmrTugng avOeKTIKOTNTAG OTO EVTOUOKTOVO spinosad
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(Thysanoptera: Thripidae)
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AtroteAeopaTikd PETPA AVTIMETWTTIONG TOU Tanymecus dilaticollis

(Coleoptera: Curculionidae) veogpgaviopevou emBeTIKOU £X0poU evavTiov

TWV VEAPWYV QUTAPiwV Tou apafoacitou otnv EAAGSa
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M1ropoUv Ta évropa va cupuBaAAouv oTny edixviaon eykKAnuarwy;

5. SOTHPAKH" ka1 M. HALL?

ivorirouro Krnviatpikwyv Epeuvwv ©eo/vikng, EOIATE
2Depanfment of Entomology, Natural History Museum London

H latpodikaoTikfy EvtopoAoyia €ival n ouAhoyr Kal PEAETN €VTOPOAOYIKWV
Oedopévy TToU €XOUV OKOTTO va OUPBAAAOUV oTnv €peuva evog eykAfuartog. Ta
EVTONa TTOU gP@aviouv Tn oTToudaIdTEPN 1ATPOBIKACTIKA oNUaAcia €ival OPIOCUEVES
olkoyéveleg puywv (.. Calliphoridae) kal €I8IKOTEPA T TTPOVUPPIKG TOUG OTASIO
emmeIdf] AvaTTUOCOVTAlI CUXVOTEPQ OE TITWHATA, E€IGBAAAOUV OTO CWMPG TTOAU
ypAyopa petd 1o BAvarto Kal o€ peyAAoug apiBuoug atmd o1 AAAEG OPAdES EVTOUWY,
Kal ouvrBwg TTapéxouv akpIREig TTANpo@opieg ae AT agopd To xpodvo Bavdartou. ‘ETol
AoImtév, n  Tagivounon  Kal  TAUTOTTOINON  EVIOMOAOYIKWY  OEIYMATWY  OTTo
IOTPOBIKACTIKA TTEPIOTATIKA, O TTPOCdIOPIOCPOG TNG NAIKIAg Toug, o€ ouVOUAOO PE TN
d1adoxr Twv dlaPOpwyV EIBWV EVTOPWY OE €va TITWHA (succession) atroTeAoUV TIG
apxEG TNG 1aTPOSIKOOTIKAG £VTOPOAOYiag, oUPPwva UE TIG OTTOIEG YTTOPEI avTAnBouv
TTANPOYOPIEG TTOU apopoUV TIG ouvenkeg BavdTou.

Y1mdpyouv TTOAAEG duvaToTNTEG ATTOOO0NG TWV OTOIXEIWV TTOU TTPOKUTITOUV ATTO
Mia TETOIO pEAETN aAAG n kUpia XpAon autwv Eeival OTO va uTtoAoyioBei 1O
peTabavaTo xpovikd didotnua (post-mortem interval- PMI). Z& TTOMEG TTEQITITWOEIG
MAAIOTa, Ta EVTOUA PTTOPE va aTToTEAETOUV Kal Ta Hovadikd diaBéaiua aToixeia TTou
MTTOpOoUV va OWOoouV TTANPOQPOPIEG yIa TO XPOVIKO autd didoTnua. ETropévwg, n
TTAPOUCIa TWV EVTOPWV (OTTWG €ival oI SIAPOPES HUYEG Kal Ol TIPOVUHEPEG TOUG) OTO
TOTTO TOU €yKANMATOG, TIPETTEl va Bewpolvtal atrodeIKTIKA OToIXEIa OTTWG YIa
Tapddeiypa eival o1 Aek€deg atrd aipa, Ta ATTOTUTTWHATA, Of TPIXEG, Ol iVEG i} OTTOI0
AAO BIoAOYIKO UANIKO TuxOv OuMexBei OTO TOTTO TOU E€YKANMATOG 1 KATA TN
vekpoToun. Atrapaitntn TpoUTmobeon BEBaia yia va cupBei KATI TETOIO €ival va €xeEl
eCao@aNioTei n akpIBAG Kal ETTIOTNUOVIKN TTPocfyyion oTo B€ua 1diaiTepa o OTI
agopda Tn cUAAoOyN Kal ouvTApNon Twv JeElYUATWV eVTOPWY TTou AauBdavovtal Katd
TTEPITITWON KABWG ETTIONG KAI TO IKAVO BIKTUO TWV OUVEPYALOPEVWYV ETTIOTAPOVWV.

270 onueio autd TTPETTEN €TTIONG va TOVIOTEN OTI n OTTOIA TTAPOUCIa EVIOPWY OE
KATTOIO OUYKEKPIPMEVO TTEPIOTATIKO  €€apTdtal  Gueca amd TO  OUYKEKPIPEVO
olkooUOoTnUa Kal TIG KAIMOTIKEG OUVOAKEG TnNG TEPIOXAG. ATTO Ta TTAPATTAVW
ouvayetal 6Tl n KABe xwpa TPETTEN va dnpioupynoel Tn dikA TnG Bdon dedopévwy o€
OTl agopd Ta €idn TwWv EVIOMWYV Kal TO PuBPO avamTuéng Toug £TCI WOTE va
pTTOpénEl va eyyunBei éva agidTmoTo eTTiTTedO £pEUvVag Kal EQAPUOYNAG.

21N TTapouca epyacia yiveTal pia apxikd pia TTapouciacn Twv €1I0WV Kal TNG
BioAoyiag Twv puywyv TTou Tpé@ovTal Pe (wvTavoug I0ToUg Kal TTPOKaAoUV VOO uaTa
ota {wa Kal oTov AvBpwTTto TTOU OVOUAZoVTal «MUIWOEIG» KABWG Kal Twv €10WV
€KEIVWV TTOU TPEPOVTAI HE I0TOUG O€ aTTOoUVOEDN Kal XPNOoIKMeUoUV Katd KUpIo Adyo
oTnv 1aTPOdIKACTIKA. 2Tn OUVEXEID YiveTal Trapoudiaon €vog  TTPAYHATIKOU
TTEPIOTATIKOU €€IXviaong Tou Xpoévou BavdTou pe Tn Bondeia Twv eVIOUwV.

Me Bdon 1o eviopoAoylkG Oedouéva Ol OOTUVOMIKEG OpPXEG MTTOpOUV va
€0TIOOTOUV O€ I VO QTTOKAEIOOUV OUYKEKPIMEVOUG UTTOTITOUG O€ TTEPITITWON
Oolo@oviag. AANG Kol ekTOG amd  TEPIMTTWOEIG OavdaTtou n  1aTPOdIKACTIKNA
EVTOOAOYia PPIOKEI EQAPUOYEG OE TTEPITITWOEIG TTOU APOPOUV HOAUCHEVEG TPOPEG,
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amarn, ekPiacud, Tayideuon/kKAoT aypiwv {wwv aKOPn Kol TrapapéAnon/
KAKOTTOiNomn TTaIdiwy Kail NAIKIWPEVWY.

TéAog, o€ OTI agopd Tnv EAAGda kal Tn duvartdtnta epapuoyrg dedouévwy TTou
TTpoKUTIToUV aTrd TNV latpodikaoTikh EviopoAoyia 10 yeyovog eival o011 uttdpyxouv
ONMAVTIKEG EAAEIYEIG Kal OTI TTPOG TO TTAPOV dev eQpapudleTal TTiIONUA OTNV £pEUva
TwV  eykKAnudTwyv. Mia T1éTOolI0 €appoyr] TIPOUTTOBETEl TN dnuioupyia  evog
TTpoypAupaTOG £pEuvag TTou Ba KaTaypdwel OAa auTd aTTapaitnTa oToixeia TTou Ba
agopouv kabapd Tov EAANVIKO xwpo Kal Ba ekTTaideloel VEOUG ETTIOTIIOVEG OTO
YVWOTIKO auTd avTikeigevo. Ta ammoTeAéopaTa €vog TETOIOU TTPOYPAUUOTOG OTn
ouvéxela Ba peTagepBolv  otnv  TPAEn kol Ba  oupPdAlouv  oTov  TTIO
EUTTEPIOTATWUEVO EAEYXO TNG KABE €YKANUOTIKAG €vEPYEIQG KAVOVTOAG Kal oTnv
EAMG&da tnv latpodikaoTiky Evropoloyia ToAUTIHO epyaleio oTa Xépia TnG
dIkaloouvng.

BiBAioypagia

Amendt, J., C.P. Campobasso, E. Gaudry, C. Reiter, H.N. LeBlanc and M.J.R.
Hall. 2007. Best practice in forensic entomology - standards and guidelines.
International Journal of Legal Medicine 121: 90-104.

Bass, B. and J. Jefferson. 2004. Death’s Acre: Inside the Legendary Body Farm.
Berkley Trade, 320 pp.

Byrd, J.H. and J.L. Castner. 2009. Forensic Entomology: The Utility of Arthropods
in Legal Investigations. Taylor and Francis, 681 pp.

Catts, E.P. and N.H. Haskell. 1990. Entomology and Death: A procedural guide.
Forensic Entomology Assocs, 182 pp.

Erzinclioglu, Z. 2002. Maggots, Murder and Men: Memories and Reflections of a
forensic entomologist. Minotaur Books, 256 pp.

Gennard, D. 2007. Forensic Entomology: an introduction. Wiley, 244 pp.

Greenberg, B. and J. Kunich. 2002. Entomology and the Law: Files as forensic
indicators. Cambridge University Press, 330 pp.

Goff, M.L. 2000. A Fly for the Prosecution: How insect evidence helps solve
crimes. Harvard University Press, 240 pp.

Smith, K. 1987. A Manual of Forensic Entomology. Cornell University Press, 205
pp.

ZwTtnpdkn, . kai A. WapouAng. 2011. larpodikaoTikr) gviopoAoyia. EAANvIKN
latpikn, 3/4: 137-142.

loTooeAideg
http://www.eafe.org/ (European Association for Forensic Entomology)
http://research.missouri.edu/entomology/ (American Board of Forensic Entomology)




Eidikn Eioniynon — larpodikaoTikn EvrouoAoyia 5

Can insects really help solve crime?

S. SOTIRAKI* and M. HALL?

1Veterinary Research Institute, NAGREF, Thessaloniki
’Department of Entomology, Natural History Museum, London

Forensic entomology is the study of insects and other arthropods in relation to
the law, most commonly to assist in criminal investigations by the interpretation of
insect evidence in cases of suspicious death. While it offers different type of
possibilities to the investigator and magistrates, its main use is for the estimation of
the minimum time since death or post-mortem interval (PMI) to aid forensic
investigations. In many cases it is the only possibility to obtain any reliable
information about this important window of time. Therefore insect specimens at a
crime scene, such as blowfly larvae or adults, must be considered as physical
evidence just as blood stains, fingerprints, hairs, fibres, or any other biological
material and should be processed as evidence at the crime scene examination as
well as at the autopsy. A systematic, quality assured approach should exist for
collection and preservation of entomological samples and a competent
collaborating network of investigators, magistrates and scientists should be
established. During this presentation a background is given to the blowflies and
fleshflies that feed on living flesh, causing a disease known as myiasis, and those
that feed on dead flesh, thereby providing evidence at a crime scene. Taking an
anonymous case as an example, we describe some of the methods and research
that use insect evidence to establish a minimum time since death in cases of
murder and suicide. Armed with a time of death, police can associate or exclude
suspects with a crime scene. Insect evidence can even provide information on
manner and place of death and post-mortem movements of a body. But it's not all
about death; forensic entomology can also be applied in cases involving food
contamination, fraud, blackmail, wildlife poaching and trapping, neglect of livestock
and neglect of children and the elderly.
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Téooepig veoeloay0évreg eviopoAoyikoi exBpoi otnv ITaAia:
EMIKIVOUVOTNTA KAl AVTIHETWITION

F. PORCELLI

DIiBCA Sez. Entomologia e Zoologia, Universita degli Studi di Bari Aldo Moro

To TTaykOOUIO €UTTOPIO £XEl QUEATEN TIG TTIOAVOTNTEG EICAYWYNAG VEWV EEvwv
eidwyv. Ta veoegioaxBévia €idn eival duvatdov va atrodeixbolv exbpoi yia TIig
KOAAIEPYEIEG OTNV XWpPa €loaywyng. TETOIEC TTEPITITWOEIC €U@AVICOVTAl APKETEG
@opEG oTnV ITaAia KGBE £T0G Kal apKeTA oUXVa OTIG XWPEG Tou EPPO.

H eiofynon agopd tnv mapolca KAtdoTaon Teoodpwv VEWV e£xBpwv oTnv
ITahia, Twv Anoplophora glabripennis, A. chinensis, Dryocosmus kuriphilus kai
Aleurocanthus spiniferus. EmimmAéov, Ba oufntnBouv Ta oTAadia TToU €va GUTOPAYO
évTopo egeAiooeTal o€ eXOPO JE Pveia oTNV KOTATTOAEUNON.

Anoplophora glabripennis kai A. chinensis (Coleoptera: Cerambycidae).
‘Exouv Tmepioxy mTpoéAeuong Tnv Attw AvaTtoAr kai givalr koiva €idn TTou dgv
amoteAouv exBpoug ota ddon Tng Kivag kal Tng Kopéag. H mpwtn avagopd Toug
otnv ItaAia €yive o 2000 kai 2007 yia 10 A. chinensis kai o A. glabripenis,
avrtigToixa. Kai Ta duo €idn eival ToAu@dya oe dévipa KAAAWTTIOTIKAG agiag kal yia
okiaon og TTapaywyiké (eKUETAAAEUTIYO) Kal aoTIkO TTePIBAAAOV, aAAd uTTdpyouv
pn euaiocBnrol &evioTég otnv TTPOoPoAr. Ta ateAry otddia civar Euho@dya, Kai
TTPOTIMOUV KOPUOUG BEVOPWY Kal TO XAUNAGTEPO WEPOG TNG KOUNG (A. glabripennis)
N TNV KUpia pi¢a kai 1o Aaipod (A. chinensis). Ta ev Adyw €idn TmpooBalouv dEvdpa
TOU aoTIkoU TrePIBGANOVTOG ocuvexwg oTnv Boépeia kai Kevpikr ITaAia. H
KOTaTTOAéUNON BacieTal KUPIWG O€ KATAOTPOPR TwV TTPOCRERANUEVWY QUTWY OE
ouvduaopo pe emmava@uTeuon pn euaiobnTwyv €1dwv. ‘Eva wo-trapacitosidég
€10nx0n otnv ITalia padi ye Tov evioTr Tou.

Dryocosmus kuriphilus (Hymenoptera: Cynipidae). ‘Exel xwpa karaywyng tnv
Kevtpikp Kiva kal ava@épbnke yia Tpwtn @opd otnv ItaAia 170 2002. Eivai
oAlyopdyo o€ €idn kai TToIKIAieG Tou yévoug Castanea. NapBevoyeveTikd BnAUKa
yevouv wd oToug o@BaAuoUlg Tou @uUTOU EEVIOTA OTOUG OTToioug dnuioupyouvTal
KNKKI®EG PE QTTOTEAEOUQ TA QUTA VA NV PTTOPOUV va avatrTuxBouv Kal va dwoouv
kapTroug. To D. kuriphilus eival évtopo Tou §UAou kal dev Bewpeital exBpodg oTO
QUOIKO Tou TTEPIBAANOV OAANG eival apkeTd {nuioyovo yia Tnv KaAAEpyeia Tng
KaoTavidg otnv IToAia. Zuykekpipéva, o exBpOG aTTelAel OAEG TIG KUPIEG TTEPIOXES
KOANIEPYEIOG TNG KAOTAVIAG WE ETTITITWOEIG KAl OTA PN KOAAlEpyouueva dévopa
kaoTavidg. To Torymus sinensis (Hymenoptera: Torymidae) eival €va TTOAAG
UTTOOXOMEVO TTOPOCITOEIOEG TO OTToi0 €1I0AXON oTnVv ITaAia amd Tnv laTmwvia oTnv
TTPOOoTIA0EIa BIOAOYIKAG QVTIMETWTTIONG TOU £XOpO0U.

To €idog Aleurocanthus spiniferus (Rhynchota: Aleyrodidae) éxer yxwpa
KaTaywyng Tnv Atw AvaTtoAr kal TrpwToava@épbnke oe Trepioxy Tou EPPO oTnv
ITaAia 10 2008. Ta Aleyrodidae eival TToAu@daya évioua Ta oTroia TTPoaRAAAOUY Ta
€0TTEPIOOEIBN) AAAG ETTIONG TOUG OTTWPWVEG, OUTTEAWVEG KAI T KAAWTTIOTIKG QUTA
oe dnuoaoioug 1 1I010KTNTOUG KNATTOUG. AUTOG 0 eXBpOG OTTOTEAEI TTOAU ONUAVTIKN
atrelAn yia Toug eoTrepIdokalAiepynTéG TG Meooyeiou oApepa Kal TTpoKaAei {nuid
OTa QUTA PE TN pUZnon XupoU Kal TNV €kKpion a@bovou peNiTwparog. Etriong
TpooBaAel CUAWSN TTOAUETA ICAvia Ta oTToia €ival To KUPIO KATa@Uyld Tou CAUEPQ.
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EigéBaAAe otnv voTia Apulia kal oTTelAei TIG TTEPIOXEG KAAAIEPYEIAG EOTTEPIOOEIBWIV
Twv Basilicata kai Calabria. [lMpoteivouevn katatroAéunon €ivar n  €icaywyn
QUOIKWV £XOpwV atrd TNV TTEPIOYXN KATAYWYNG Tou £xOpou. AuoTuxXwg, autod Eival
pn e@appodoipo yia Tnv ITaAio €€ aitiag Tng utmtdpyoucag vouoBeoiag yia Tnv
eloaywyn Evwv e1dwv.

Four alien Invasive insects recently introduced in Italy: their pest status and
control opportunities.

F. PORCELLI

DiBCA Sez. Entomologia e Zoologia, Universita degli Studi di Bari Aldo Moro

Global trade among world countries has been greatly enhancing the
probabilities for alien species to enter new countries. The alien may find, thus,
possible to invade the destination country rising to a pest status. Such a kind of
cases occurs several times each year in Italy and very often in EPPO area.

This contribution report the actual status of four alien invasive insect pest
species in Italy, namely: Anoplophora glabripennis and A. chinensis (Asian
Longhorned Beetle, ALB & Citrus Longhorned Beetle, CLB); Dryocosmus
kuriphilus (Oriental Chestnut Gall Wasp) and Aleurocanthus spiniferus (Orange
Spiny Whitefly). Moreover relevant steps changing a phytophagous insect into a
pest will be discussed with respect to control opportunities.

Anoplophora glabripennis and A. chinensis (Coleoptera: Cerambycidae).
Both species are native of Far East and common non-pest insects in Chinese and
Korean natural woods. The first report in Italy was in 2000 and 2007 for A.
chinensis and A. glabripenis, respectively. Both species are polyphagous on
amenity and shade trees in productive and urban environment but non susceptible
host plants do exist. Immature longhorn beetle are xylophagous woodborers
preferring plant trunk and lower crown (A. glabripennis) or main roots and collar (A.
chinensis). The pests damage urban trees consistently in North and Central Italy.
The control is mostly based on infested plant felling and destruction, coupled with
re-planting of non susceptible host species. One egg-parasitoid was introduced in
Italy with its host.

Dryocosmus kuriphilus (Hymenoptera: Cynipidae). OCGW originates from
the mainland of China and reported in Italy during 2002. The pest is oligophagous
on species and clones of Castanea. Parthenogenetic female lays eggs in host plant
bud that will change into a gall and consequently the plants are unable to grow and
to give fruits. D. kuriphilus is a wood inhabiting non-pest species in nature but is
quite damaging in sweet chestnut orchards in Italy. Actually, the pest threads all
the major area of sweet chestnut production, impacting on unattended chestnut
population also. Torymus sinensis (Hymenoptera: Torymidae) is a promising
almost specific parasitoid introduced in Italy from Japan to attempt the biological
control of the pest.
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Aleurocanthus spiniferus (Rhynchota: Aleyrodidae) originates in Far East and
was firstly reported for EPPO area (ltaly) in 2008. The Aleyrodidae are
polyphagous pests infesting Citrus but also fruit orchards, vineyards and
ornamental plants in public and private gardens. This pest is the major concern for
Citrus growers in Mediterranean area today and damages the plants by sucking the
sap and excreting copious amounts of sugary honeydew. OSW infests also woody
perennial weeds that are its main refuge today. The pest invaded southern Apulia
and threads Citrus growing areas in Basilicata and Calabria. Suggested control
measures comprehend Classical Biological Control by introduction of natural
enemies from the pest's area of origin. Unfortunately, this is today impossible in
Italy because of rule against the introduction of alien species.
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KareuBuvthpieg odnyieg yia Tnv KardpTtion oxediou dpdong avd
MNepipepeiakn EvéotnTa évavT Tou Rhynchophorus ferrugineus
(Coleoptera: Curculionidae) otnv EAAGSa

A.O. AATKOYPANHZ ka1 N.M. KOYAHZ

ANvaon lMpooraciag @utikng Mapaywyns, Turnua A’, Ymoupyeio Ayporikrg Avarmruéng kai Tpogiuwy,
A. Zuyypou 150, T.K. 176 71, KaAAiBéa, ABrjva.

O puyxopopog Twv @oivikoeldwy Rhynchophorus ferrugineus (Olivier)
(Coleoptera: Curculionidae) atroteAei évav atmd Toug o onuavTikoug exBpoulg Twv
@OIVIKOEIBWV TTayKOOUiwG. OAa Ta oTAdIa TOU €viOpou (wo, TTPovUuen, vouen,
OKpaio) avamTiooovTal OTO £E0WTEPIKG TOU @OIVIKOEIOoUG. O ev Adyw emBAaBng
opyaviopog, eVTOTOONKE yia TTPWTN Gopd OTn Xwpa pog otnv Kprtn, oto vouod
HpakAgiou og @oivikoeidr) Tou gidoug Phoenix canariensis (dnuotikd Tpdoivo) Kai
ge @olvikoeIdr) Tou €idoug Washingtonia robusta (putwpia). H emBeaiwon tng
EMQAVIONG TOU opyaviopou TTpayuaToTroifenke Tov lavoudpio Tou 2006. Me Bdon
Ta Oedopéva TTou OuykevTpwlnkav péxpl Ta TEAN Tou 2010, o1 oploBeTnuéveg
mepIoxéG yia 1o R. ferrugineus oTnv XWpa HOAG OTTOTUTTWVOVTAI HE KOKKIVO
XPWUOTIOUO oTov xapTtn (EIK. 1).

Eikéva 1. OploBetnuéveg Treploxég yia 1o R. ferrugineus otnv xwpa pag éwg 1o TEAog
2010 (M€ KOKKIVO XpWUQ).
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H A/van Mpootaciag ®uTikAg MNapaywyng CUVETaEE KATEUBUVTHPIEG 0dNYiES yIa
TNV KaTApTIon oXediou dpAong £vavTl TOU PUYXOPOPOU TWV POIVIKOEIBWY OTNn XWpPa
pog kai epapuoyn Tou ava Mepipepeiakry Evornta (M.E.). ‘Eyive katnyopiotroinon
Twv TM.E. avdloya pe tnv Ommapén A pn €§akpIfwuévwy TTPOGROAWY GAAa Kal Tov
apIBud Toug Kal TTEPIYPAPR TWV OTOXWV £VOG oxediou dpdong o€ BpaxuttpéBeoo,
MeECOTTPOBECUO Kal pakpoTTpOBeauo eriredo. ‘Eva oxédio dpdong TreplAapBaver Tn
Olevépyela eAéyxwv oTnv Olakivnon eutrabBwyv QUTWYV, TNV €QAPUOYR Kal Tnv
KaTaypaen mmokoTTNONG o€ 0A0 TO €UPOG TNG emmikpdTelag TnG MN.E., pe peyaAltepn
évraon OTao onueia TToU  TTapoucidfouv auénuévn TmOavoTnTa €10000U TOU
opyaviopou, TNV evnUéPWaon Tou KOIVOU, T dnuIoupyia oploBETNUEVWY TTEPIOXWV
oTig TTpooBeBAnuéveg MN.E., Tnv ekmaideuon ouvepyeiwy, TNV AUECT KOTACTPO®A N
TNV GUECN PETAXEIPION TwV TTPOCREBANUEVWV EUTTABWY GUTWYV Kal TWV YEITOVIKWV
TOUG HE OTOXO TNV €EAAEIYn TOu Opyaviouou. ZTIC KOTEUBUVTAPIEG 0Onyieg
mepIAauBavovTal MNoapapTRPaTa, TVOKES, EVTUTIO KOl QWTOYPOQIEG TTPOKEINEVOU VO
BonbnBouv o1 apuddieg uTnpecieg yia TNV KATAPTION Kal €@oppoyrn oxediou
opdaong.

BiAloypagia

Epnuepida Twv Eupwtraikwv KoivotATwy. 2000. Odnyia 2000/29/EK TOU
ZupBouliou TG 8ng Mdiou 2000 Trepi péTpwv KaATd TNG €1I0AYWYAG OTNV
Koivotnta opyaviopwy €mBAaAWY yia Ta QUTA 1} Ta QUTIKA TTPOIOVTA KAl KATA
NG €EATTAWOTG TOUG OTO E0WTEPIKO TNG KoivoTnTtag.

Epnuepida Tng Eupwtraikig ‘Evwong. 2007. Amogacn 1ng EmMTpotig TG 25n6
Madiou 2007 OXeTIKA PE TTPOCWPIVA EKTOKTA MPETPA yia TNV TTPOANWN Tng
eloaywyns kal TG e€EamAwong otnv  Koivdétnta Tou Rhynchophorus
ferrugineus (Olivier).

Mrrevdakeio Quromraboloyikd IvoTitouto. 2011. MeBodoAoyia €moKOTTNONG YIa
Tn dioTmioTwon Tapoucdiag f un Tou emBAaBoUg opyaviopoUu KopavTivag
Rhynchophorus ferrugineus (Olivier) (Coleoptera: Curculionidae) yia 1o €10G
2011 http://www.bpi.gr/photos/files/cfiles/Rhynchophorus%?20ferrugineus%

202011.pdf.
FAO. 2006. International Standard for Phytosanitary Measures No 9. Guidelines for
pest eradication programmes. https://www.ippc.int/file_uploaded/

1146658260733_ISPM9.pdf

FAO. 2006. International Standard for Phytosanitary Measures No 14: The use of
integrated measures in a systems approach for pest risk management.
https://www.ippc.int/file_uploaded/1146658667005_ISPM14.pdf

Guidelines for the establishment and implementation of an action plan
against Rhynchophorus ferrugineus (Olivier) (Coleoptera: Curculionidae)
for each Regional Unit in Greece

A.T. LAGKOURANIS and N.M. KOULIS
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Directorate of Plant Produce Protection, Departement A’, Ministry of Agricultural Development and
Food, 150 Syggrou Av. P.C. 176 71 Kallithea, Athens.

The red palm weevil Rhynchophorus ferrugineus (Olivier) (Coleoptera:
Curculionidae) is one of the most important enemy for plants of Palmae all over the
word. This harmful organism was detected for the first time in Greece in the
Prefecture of Heraklion (confirmation in January of 2006). At the end of 2010 the
demarcated areas designated for the red palm weevil in Greece are indicated on
the map (Figure 1).

Figure 1. Demarcated areas designated for the red palm weevil in Greece until the end of
2010 (indicated in red)

Guidelines have been drawn by the Directorate of Plant Produce Protection,
Department A", for the establishment and implementation of an action plan in each
Regional Unit (R.U.) of the country. R.Us. were categorised proportionally to the
number of the confirmed outbreaks. The necessary measures and goals in a short,
middle and long term were described for each category. Annexes, tables, forms
and photos have been included in the guidelines in order to help the R.Us. to
establish and implement an action plan.
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AvrigyeTwion Tou Tuta absoluta (Lepidoptera: Gelechiidae) péow Tng
d1aTAPNONG TWV APTTOKTIKWY Tou Macrolophus pygmaeus
kai Nesidiocoris tenuis (Heteroptera: Miridae) og cuvduaouo
ME TTeplopiopévn XpAon Tou Bacillus thuringiensis

A. MEPAIKHE!, K. APBANITH!, A. MAPAZKEYOMNOYAOZ? kai A. FPHIOPIOY??

"rewmoviké lMavemornuio ABnvwv, Epyaotnipio ewpyikng ZwoAoyiag kar EviopoAoyiag,
lepd O66¢ 75, 11855, Abrva
2A/weuvcm Ayporikng Avarrruéng kai Krnviarpikig TpipuAiag,
EA. BeviéAou 29, 24500, Kutrapioaia
3Te)(vo/\oymé MNavemorhuio Kompou, Tunua Mewiovikwy Emornuwv
BiotexvoAoyiag kar Emmiotiung Tpogiuwv, Apxiemokomou Kutrpiavou 31, 3036, Neueaog

To Tuta absoluta Meyrick (Lepidoptera: Gelechiidae) eivai éva véo évtopo-
eXBpOG TTOU pTTOPEl va TTpoKaAEl onuavTikG TTPoBAAUaTa oTnV KoAAIEpyela TNG
Toudrag (Desneux et al., 2010; Roditakis et al., 2010). ZkoTT0g TNG €pyaciag auTng
ATav va PeAeTnBei n onuacia Twy 1BayEVWV OPTTOKTIKWY evIOPwY Macrolophus
pygmaeus (Rambur) kai Nesidiocoris tenuis Reuter (Heteroptera: Miridae) oTnv
avTiyeTwrion Tou T. absoluta oe uttaiBpieg KaAAiEpyeieg emTPATTECIOG TOUATAG.
Emiong, agiohoynOnke €dv n TeXVIKA TNG £€amdAuong Tou N. tenuis aTo QUTWPIO
BonBa otnv o ypAyopn €ykKardotaor Tou oTnv  KaAAiépyela. H  peAETN
TpayuaToTroindnke otnv TpiguAia até Tov Mdio éwg Tov ZemTéuBpio Tou 2010.
Bpébnke 6T kai Ta dUO €idN APTTOKTIKWY eyKaBioTavTal EYKAIpWGS Kal auTé GUVERAAE
onavtikd otn diatipnon Twv TANBuouwyv Tou T. absoluta o€ TOAU xapnAd
emimeda, o€ ouvduaopo pe dUo wekaopoug pe 1o Bacillus thuringiensis. ETriong,
dev TTapatnpnBnke avénon Twv TANBucPwyY aAeupwdwyv Kal Bpimwy. H e§amdAuon
Tou N. tenuis OTO QUTWPIO CUVEBOAE OUCIOOTIKA OTNV CNPAVTIKA adgnon Twv
TANBUCPWY Tou oTov aypo. AUTA N TEXVIKA WTTOPE va €XEl TTEPICOOTEPO OETIKA
armoTeAéOPAT  OTNV  TIEPITITWON  TwV  KAAMIEPYEIWY  UTTO  KAAuywn  OTTOU
TTapeUTTOdICeTOl N €i0000G TWV OAPTTOKTIKWY. ETTopévwg, oTnv oAokAnpwuévn
avTiyeTwrion Tou T. absoluta oe kaAAiEpyeleg uTTaiBpiag Topdtag Ba TTPETTEl va
AauBdvetar cofapd umown n OloTAPNON Twv TANBUCUWY Twv 1BayEvwY
APTTOKTIKWYV eVTOPwY M. pygmaeus kai N. tenuis. INa 1o oKoTré auTtd ol KOANIEPYEIEG
TIPETTEI VA EAEYXOVTAI ETTIOTAPEVWG VIO TNV TTOPOUCIA QUTWY TWV APTTOKTIKWY KAl
yla T dloTAPNor Toug Ba TTPETTEl va OTTOQEUYOVTAl WEKACOWMOI HE N EKAEKTIKA
EVTOUOKTOVA.

BiAloypagia

Desneux, N., E. Wajnberg, K. Wyckhuys, G. Burgio, S. Arpaia, C. Narvaez-
Vasquez, J. Gonzalez-Cabrera, D. Catalan Ruescas, E. Tabone, J. Frandon,
J. Pizzol, C. Poncet, T. Cabello and A. Urbaneja. 2010. Biological invasion of
European tomato crops by Tuta absoluta: Ecology, geographic expansion and
prospects for biological control. J. Pest Sci. 83: 197-215.

Roditakis, E., D. Papachristos and N.E. Roditakis. 2010. Current status of the
tomato leafminer Tuta absoluta in Greece. Bull. OEPP/EPPO 40: 163-166.
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Management of Tuta absoluta (Lepidoptera: Gelechiidae)
with the conservation of the native predators
Macrolophus pygmaeus and Nesidiocoris tenuis (Heteroptera: Miridae)
and combined, limited use, of Bacillus thuringiensis

D. PERDIKIS!, K. ARVANITIY, A. PARASKEVOPOULOS? and A. GRIGORIOU??®

!Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens,
lera Odos 75, 118 55 Athens, Greece
“Directorate of Rural Economy and Regional Veterinary, El. Venizelou 29, 24500,
Trifylia, Kyparissia
3Technological University of Cyprus, Department of Agricultural Sciences, Biotechnology and Food
Science, Archbishop Kyprianou 31, 3036 Limassol

Tuta absoluta Meyrick (Lepidoptera: Gelechiidae) is a new invasive insect-pest
that may cause significant losses in tomato crops in our country. The aim of the
current study was to evaluate the importance of the native predators Macrolophus
pygmaeus (Rambur) and Nesidiocoris tenuis Reuter (Heteroptera: Miridae) in the
control of T. absoluta in open field tomato crops. It was also searched whether the
release of N. tenuis in the nursery could contribute in its timely establishment on
the crop. The study was realized in Trifylia from May until September 2010. It was
concluded that M. pygmaeus but also N. tenuis can establish early and develop
populations that contributed considerably in the maintenance of T. absoluta
populations in very low levels, in combination with two sprayings with Bacillus
thuringiensis. The activity of the predators prevented the further increase of the
recorded populations of whiteflies and thrips. The release of N. tenuis in the
nursery contributed substantially in the increase of its numbers in the field in
comparison to the control plots. This technique can have more positive results in
the case of crops under cover, where the entry of predators from the natural
vegetation is difficult. Consequently, the role of native populations of M. pygmaeus
and N. tenuis should be taken into serious consideration in the integrated
management of T. absoluta. For this aim the tomato crops should be checked
closely and sprayings with non-selective insecticides should be avoided.
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EvaioBnoia Tou utrovopeuTh TG viopdTag Tuta absoluta (Lepidoptera:
Gelechiidae) o€ eyKEKPIMEVO EVTOMOKTOVA

E. POAITAKHE'?, X. EKAPMOYTZOY?, M. ETAYPAKAKH?,
O. TEIABIAOY? kai A. MAPAZKEYOMNMOYAOX®

'E6vikS 16pupa, Ayporikng Epeuvag, Ivarirouro lMpoortaagias Purwv HpakAgiou, Epyaotipio
EvrouoAoyiag & I'. ZwoAoyiag, Kartoaurag, TO 2228, TK 71 003, HpdkAsio
2TEI Kpnrng, 2xo0An TexvoAoyiag Mewrroviag, Tunua ®urikng Mapaywyng
Sraupwpévog, 71 500 HpdkAgio Kpnng,
3Tur7ua lMoiorikoU & Puroly/kou EAEyxou, A/van Ayporikic Oikov. & Krnviatpikng TpipuAiag -
Kumrapiooiag, lNepipepeiakn Evornta Meoonviag

O umovopeutig Tng Vvroupdatag Tuta absoluta (Meyrick) (Lepidoptera:
Gelechiidae), cival éva PIKPOAEIOOTITEPO, TTOU BpEBnke OTn xwpa pag 1o 2009
(Roditakis et al., 2010) kai eykaracTddnke Taxutara 1000 oTnv EAAnVIKN emmikpdTeia
600 Kkal AAAeg xwpeg NG MeooyeiakAg Aekavng (Desneux et al.,, 2010). To T.
absoluta TpokaAei cofapd  TPOPAPATO  OTNV  KOAAIEpYEID TNG  VTOMATAG.
MpooBdaAAel TO UTTEPYEIO WEPOG, Kal KUPIWG TOUG KapPTToUg, €XOvTag GUECO
OIKOVOMIKO QVTIKTUTTO OTNV TTapaywyn.

O éAeyxog Tou T. absoluta gival dUGKOAOG, Kal n 0AokAnpwpévn dlaxeipion Tou
exBpou Baciletal o€ peydAo TTOOOOTO OTA XNMIKG EVTOMOKTOVA. TO apuodio TuAua
Tou YTAAT xopAynoe o€ pia ogipd atmmd eVTOPOKTOVA OKEUAOMATA, €10IKA £yKpIoN
0146eong oTnVv eAANVIKA ayopd yia TNV avTIJETWTTION Tou T. absoluta.

To Epyaotipio Evropoloyiag, afiohdynoe mnv euaioBnaoia Tou T. absoluta o€
ETTAEYUEVA  EYKEKPIUEVA OKEUAOUATA. XKOTTOG TNG MEAETNG ATAv n dnuioupyia
BOOIKNAG yvWOoNG yia TNV UPICTAUEVN TOEIKOTNTA TWV EVTOUOKTOVWY OTO VEO £XOp0
(baseline toxicity), n omoia Ba amoteAédel Tn BAon yia PEAAOVTIKG TTpoOypAuuaTa
dlaxeipiong avOekTIKOTNTAG. XpnoiyoTroinnke uia véa péBodog BIOBOKIPWY yia To
T. absoluta, n otoia €ixe agloAoynBei yia TNV eykupdTNTA TG OTO EPYACTHPIO KAl
TTEPIYPAPETAI AETTTOPEPWGS O€ AAAN AvaKoivwaon oTo TTapov ouvédplo. Ev cuvTopia:
KOTauETPRONKE N % BvnoiudTnTa TTPOVUN@WY deUTEPOU OTadioU PETG OTTO 72 WPEG
€kBeong o€ QUAAD TOPATOG EPPBOTITIONEVA O BIAOOXIKEG OOTEIG EVTOUOKTOVWV.

1NV TTapouca PEAETN xpnolpotroiénkav 8 okeudopata. ETITd okeudopata pe
€ykpion yia 10 T. absoluta kol éva pe €ykpion oTnv TOUATO YIO QVTIMETWITION
AemdoTTéEPpWY, OAAG XWwpig Eykpion yia 1o T. absoluta. Ta eykekpipgéva oKeuaopaTa
nrav, 1o Pyrinex 25 CS pe dpaoTikr oucia (8.0.) chlorpyrifos mou avrkel oTnv
oudda Twv opyavopwaoopikwy, To Affirm 095SG, pe 8.0. To emamectin benzoate
TTOU aVvAKeEl otV opada Twv afeppekTivwv, To Altacor 35 WG pe d6.0. 10
clorantraniliprole (Rynaxypyr®) kai 1o Belt 24 WG pe 8.0. 1o flubendiamide, Trou
avAkouv oTnv opdda Twv diapidiwy, To Steward 30 WG pe d.0. 1o indoxacarb, 1rou
avikel oTnv opada Twv ofadiadivwy, 1o Alverde 24 SC pe 6.0. To metaflumizone,
TTOU avhkel oTnv opada Twv oeuikaputTalovwy, 1o Laser 480 SC pe 8.0. 10
spinosad, TTou avAKeEl 0TV OPAda TwV ZTTIVOCIVWY. To OKeUaoua Xwpig Eykpion
yia 170 T. absoluta Atav 1o Assist 10EC pe 6.0. T0 cypermethrin, TTOU QvrKel 0TV
opada Twv TUpeBpIvwy. Ta TTapammdvw OKEUAoPOTa eQapuéoTnkav o€ 4 éwg 9
TANBuopoUg T. absoluta atrd TTepIoxEg TNG Kpntng kai Tng MNeAotrovvroou.

Ta amoteAéopata Tng OvnoiudtnTag avoAuBnkav pe Tnv péBodo Probit.
Znuavtik eTepoyévela  Ogv  dIOTTIOTWONKE €vIOG Twv TANBuouwv vyia Ta
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EVTOUOKTOVA TTOU €EETACTNKAY, PE MI £€aipean yia TO eviodokTOvo metaflumizone.
H nuiceia d6on Bavatwong (LCsp) kai n &6on Bavatwong oto 95% (LCgs)
KuuavenKav OTTWG TTAPAKATW :
yla TO0 €vTohoKTOVO chlorpyrifos LCso ammd 748 €wg 2.046 ppm kai LCos a1t 6.213
€wg 39.352 ppm (n=4)
yla To eviopokTOvo emamectin benzoate LCsoa1ré 0,06 €wg 0,13 ppm kai LCos a110
0,87 £éwg 7,3 ppm (n=6)
yla 1o eviopokTovo clorantraniliprole LCso o116 0,17 €wg 0,55 ppm kai LCys atré 1,41
€wg 5,70 ppm (n=9)
yla 10 evropokTtévo flubendiamide LCso ammd 0,33 €wg 1,3 ppm kai LCqs ammd 3,17
€wg 23,1 ppm (n=6)
yla 10 eviopokTévo indoxacarb LCsoatrd 1,73 €wg 17,5 ppm kal LCos 0116 17,8 £wg
170 ppm (n=9)
yla 10 eviopokTovo metaflumizone LCsoa1m6 31,8 wg 122 ppm kai LCgqs a6 1.847
€wg 4.356 ppm (n=6)
yia TO €vTOPOKTOVO spinosad LCsp atd 0,16 €wg 0,26 ppm kai LCgs atmd 0,97 €wg
3,23 ppm (n=6)
yia 1o eviopoktévo cypermethrin LCso atmé 475 éwg 747 ppm Kai LCgs a116 2.792
€wg 5.418 ppm (n=5)

MapatnpABnkav PIKPEG BIOKUPAVOEIG HETOEU TwV TIHWV LCsp 0XEDOV yia OAa Ta
EVTOUOKTOVA (aTTO 2 WG 5 POPEG) UTTOBNAWVOVTAG OXETIKGA OHOIOUOP®PN ATTOKPIoN
TwWV TTANBUCPWV avegdpTnTa atmod TNV TeEpIoxn 1 Tnv Tepiodo ouAloyng. MNa 1o
evTouoKTOVO indoxacarb Bpebrikav ol PeyaAUTEPES BIAPOPOTIOINCEIG UETAEU TWV
TTANBucpwv (LCso €wg Kal 10 @opég peyaAutepo ammd 10 LCsp TOU MO €uaioBnTou
eMnvikoU TTAnBuopol). Ta TTapaTTdvw gival Ta TTPWTa dnuocicupéva dedopéva yia
10 T. absoluta otnv 01eBvy BiBAloypagia. KabBwg dev utmpxe O1aBéaipog
EPYOOTNPIOKOG guaioBnTog TANBucopoug avagopdg, dev Atav  duvatd  va
aglohoynBoulv Ta u@ioTaueva eTTimeda euaiobnaiag Twv eAANVIKWY TTANBUCHWV.
>1nv Tapouoa @aacn, £yivav CUyKpioelg PE TIG OOTEIG EPAPHOYAG TTOU avVAPEPOVTOI
oTnv  €TIKETA Twv oKeuaopdtwyv. ‘ETtol, yia T1a  evropoktova, chlorpyriphos,
metaflumizone kai cypermethrin TTapartneridnkav cuykpITIKA UWPNAES TIMES yia TO
LCgs (> 1.800 ppm).

BiAloypagia

Desneux, N., E. Wajnberg, K. Wyckhuys, G. Burgio, S. Arpaia, C. Narvaez-
Vasquez, J. Gonzalez-Cabrera, D. Catalan Ruescas, E. Tabone, J. Frandon,
J. Pizzol, C. Poncet, T. Cabello and A. Urbaneja. 2010. Biological invasion of
European tomato crops by Tuta absoluta: ecology, geographic expansion and
prospects for biological control. J. Pest. Sci. 83: 197-215.

Roditakis, E., D. Papachristos and N.E. Roditakis. 2010. Current status of
tomato leafminer Tuta absoluta in Greece. EPPO Bulletin 40: 163- 166.
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Susceptibility of tomato borer Tuta absoluta (Lepidoptera: Gelechiidae)
to registered insecticides

E. RODITAKIS'?, C. SKARMOUTSOUY?, M. STAYRAKAKI,
TH. TSILVIDOU? and A. PARASKEYOPOULOS®

"National Agricultural Research Foundation, Plant Protection Institute of Heraklio,
Laboratory of Entomology, Heraklio, Crete
TEI of Crete, School of Agricultural Technology, Dep. Crop Science, Heraklio, Crete
3Department of Quality and Phytosanitary control, Directorate of Rural Economy and Veterinary of
Trifilia-Kyparisia, Region of Peloponnese

Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) is a major pest of tomato
crops that was recently established in the Greek territory. Control of the pest relies
mainly on the use of chemicals. In this study baseline toxicity of register
insecticides was determined using a novel leaf deep bioassay method, currently
register as an ‘IRAC approved method for T. absoluta. Experiments were
performed on 4 — 9 populations from Crete and Peloponnesus. The % mortality
was estimated, on 2" instar larvae after 72h of exposure and the results were
analyzed using Probit.

Low or no heterogeneity was detected in the populations tested, for all
insecticides. The LCsp and LCgs ranged:

- from 748 to 2,046 ppm (LCso) and from 6,213 to 39,352 ppm (LCgys) for

chlorpyriphos (Pyrinex 25 CS, organophosphate, n=4)

- from 0.06 to 0.13 ppm and from 0.87 to 7.3 ppm for emamectin benzoate (Affirm

095SG, avermectins, n=6)

- from 0.17 to 0.55 ppm and from 1.41 to 5.70 ppm for clorantraniliprole

(Rynaxypyr®) (Altacor 35 WG, diamides, n=9)

- from 0.33 to 1.3 ppm and from 3.17 to 23.1 ppm for flubendiamide (Belt 24 WG,

diamides, n=6)

- from 1.73 to 17.5 ppm and from 17.8 to 170 ppm for indoxacarb (Steward 30 WG,

oxadiazins, n=9)

- from 31.8 to 122 ppm and from 1,847 to 4,356 ppm for metaflumizone (Alverde 24

SC, semicarbazones, n=6)

- from 0.16 to 0.26 ppm and from 0.97 to 3.23 ppm for spinosad (Laser 480 SC,

spinosyns, n=6)

- from 475 to 747 ppm and from 2,792 to 5,418 ppm for cypermethrin (Assist 10EC,

pyrethroid, n=5)

The variability observed in the LCsy values among the tested populations was
small (under 5-fold) for all insecticides except for indoxacarb (10-fold difference). A
susceptible reference strain was not available, therefore comparisons with the
recommended doses on the label were performed. For chlorpyriphos,
metaflumizone and cypermethrin high LC95 values were observed (> 1.800 ppm).
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H mrapoucia Kal N QVTIMETWITION TOU VEOU TETPAVUXOU TWV ECTTEPIBOEIBWYV
Eutetranychus orientalis (Acari: Tetranychidae) otnv ApyoAida

A. AHMOY?, K. ZMANOY?, I'. PANTHZ" kau A. MAPKOTIANNAKH - MPINTZIOY?

*Awvon Ayporikni¢ Oikovouiag & Krnviatpikng [1.E ApyoAidag
Tunua lMoiotikoU & @ur/kou EAEyxou, Map. 066¢ NaurrAiou-N.Kiou, 21100 NadmAio
2Epyaortripio Akapoloyiag & Newpyikng ZwoAoyiag
Mrrevdkeio @uromraboloyikd Ivoritouro, 21. AéAta 8 14561 Knegioid, ABhva

To dkapi Eutetranychus orientalis (Klein) (Acari: Tetranychidae), yvwaoTo kal wg
Ka@E TETPAVUXOG TWV €0TTEPIOOEIDWV I KOKKIVOG TETPAVUXOG TNG AvaTtoAng, eivail
€idog kapavTivag yia Tnv E.E. H TpwTtn KaTaypagn Tou oTn xwpa Jog £yive 1o 2001
otnv ATTIKR, OTNV TTEPIOXH TOU avaToAikoU agpodpopiou (Matrdiwdvvou-ZouAiwTn
kKol Mapkoylavvakn-lpivigiou, 2002). ‘EKTOTE KaI O€ OUCTNUATIKEG TTAPATNPNOEIG
TTou €yivav Katd 1o didotnua 2001-2008 atmd 10 €pyacTApio AkapoAoyiag Kai
MewpyikAg Zwohoyiag Tou M.O.I., éxel Bpebei o AepoviEg Kal vepavTliEg (aOTIKO
mpdoivo) oe didgopeg Trepioxég Tng M.E. ATTkAG. To 2008 d&iommoTwenke n
TTapoudia Tou o€ TTopTokaAiEg Twv MN.E. HpakAgiou (Tuptrdki) kai AaoiBiou (KaAo
Xwpid).

210 TACiolo Tou [lpoypdupartog Twv ETmokotmoswy (surveys) yia Tnv
avayvwpion TIPOCTATEVONEVWY Cwvwyv atmo emBAaBeic opyaviopuoug KapavTivag
Tou YT.A.A.T. 70 2009 diamoTwbnke n TTopoucia Tou o€ eotrepidoeldn oTig M. E.
Autikng ATTIKAG (Kdtw EAcuciva), HpakAgiou (Meooapd), AaciBiou (MUpTog, KaAd
Xwpid, Katw Xwplo, lepametpa, Ay. Kwv/vog) kai KopivBiag (Ay. ©ed6dwpol) v
10 2010 omig MN.E. ApyoAidag (Ipia, N. Kiog, Apyog), Apkadiag (MapdAio AaTpog)
Kal P6dou (Mdooapi, MoAwva).

Z1nv MN.E. ApyoAidag utmpée eypriyopon atmod Tnv TTpwTn CGTIYUA YIOTi aevog Ta
eoTrepI®0EIdN (KUPiWG TTOPTOKAAIO Kal pavTtapivia) KAAUTITouv Tnv PeyaAlTepn
ékTaon Tou APYOAIKOU KAWTTOU KOl OUVIOTOUV Tnv KUpIia KAAMNEPYEIG TOU Kal
AQETEPOU Ol KAIMATIKEG OUVOAKEG TTOU ETTIKPOTOUV €UVOOUV TNV QVATITUE TOU,
iBiaitepa omg  TrapabaAdooieg meploxég  (Mamaiwdvvou-ZouhiwTn  Kal
Mapkoyiavvakn-Mpiviiou, 2002). Ao Tov lodvio Tou 2009 péxpl Kai orjuEpa
TTPAYUOTOTTOIOUVTAI CUOCTNUATIKEG TTEPIODEIEG O OIAPOPES TTEPIOKEG TTOU EXOUV
€oTTEPISOEIDN YIO TOV EVTOTIONO TOU QUTOQAYOU QUTOU OKAPEWG Kal KUPIiwG O€
Tommkég kal AnuoTikég Koivotnteg OTTou o1 TTapaywyoi Olakivouv peydAo Oyko
TPOIOVTWY 0€ KaBnuepivl Bdon TpPog Tnv ATTIKA, HE TO OKETTIKO OTI TA
XPNOIMOTTOIOUUEVA PJECO OUOKEUOTIOG Kal JETAPOPAS iowg gival Kal 0 TeavoTePog
TpéTOG  peTadoong Tou. TlapdAAnAa, UTAPSe eKTETOUEVN evnUEPWON  TWV
OUVAOEAQWY YEWTTOVWY TTOU dIATNPOUV KATACTAUOTA YEWPYIKWY £QOdiwV Kal
QAPPAKWY, EVW TTPAYUATOTIOINONKE Kal EVNUEPWTIKN NUEPIdQ, PE Tn Cuvepyacia
ToU ZUAOyou Tlewtévwy ApyoAidag kal Tou Mrrevakeiou PutotraBoloyikol
IvoTitoutou, o10 xwpo TnNGg KAZOA, 1ng Oeltepng MeyaAltepng Oupadag
Mapaywywv eotrepIdoeIdwyv TG ApyoAidag.
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Eik. 1 To kmua Twv lpiwv Eik. 2 H mepioxn ng Néag Kiou

To ZemtéuPpio Tou 2010 o€ kmpa Tng Tepioxng Twv lpiwv (Eik 1),
Tapatnennkav TTdpa oAU uywnAoi TTANBuouoi €vog TETPaVUXOU, O OTTOI0G dev
épolade Pe TOUug yVwoToUG TETPAvUXOUG TTou TTPOCBAAAoUV Ta €0TTEPIDOEIDH OTTWG
gival o KoIvog TeTpavuxog Tetranychus urticae Koch kal o KOKKIVOG TETPAVUXOG TwV
eomrepidoedwyv Panonychus citri (McGregor), ol oTtroiol 18I0iTEpa Ta TEAEUTaIQ
XpoOvia HETA Tnv amméoupon PeydAou apiBuol yvwoTwV Kol ATmOTEAECHATIKWV
(PUTOTTPOCTATEUTIKWY TTPOIOVTWY atmd Tnv ayopd, OnuioupyoUv KATA TTEPIOXEG
ooBapd  TpoBAfuata.  lMpayuartomroindnke  dueca  deiydoToAnyia  oTta
TPooReBANuéva onueia Tou KTAPATOG (4 OTP. pavTapIviEG TTOIKIAiaG KAnuevTivng
(SRA 63) kai 1o1p. TTopTOoKaAIEG TToIKIAIag W. Navel) cuupwva pe Tnv peBodoloyia
€MOKOTINONG Yyia TO E. orientalis. To deiypa oTAABNKE 0TO £pyaaTrplio AKapoAloyiag
Kal MewpylkAg Zwoloyiag Tou M.®.I é1ou Kai £yive N GUOTNUATIKA Tagvoéunon Tou
€idoug. Katd tnv e¢€taon Tou deiypatog TapaTtnendnkav 0Aa Ta BioAoyikd oTadia
(wd, AadpPeg, TTPOVUUPIKA OTAdIA KAl AKPaia) Tou oKApewg o€ TTOAU peydAoug
TANBUOoPOUG O0TO QUAAWHA (TOCO KATA UAKOG TNG KEVTPIKAG veEUpWaOng oTnv avw
€M@Aveia 600 Kal 0TNV KATW) KAl OTOUG KOPTTOUG Ol OTTOoiol TNV £TTOXN QUTH €ixav
ndn avamruxBei apketd. Map'dAn TN peydAn €ktaon TnNG TPOoPoOAAg Ogv
TTapaTnEAONKe QUAAOTITWON TWV JEVTPWY KAl iICWG aUTO va OQPEIAETAI OTO YEYOVOG
6T n «€TTEAACN» TOU TETPAVUXOU ATAV OKOMA O€ apXIKO aTAdIO.

2nUEIVOUUE OTI, OTNV TTEPIOXN TWV Ipiwv €yive ouoTnUATIKOG dlaxwplouodg o€
TuAMaTa Twv 200 oTp, pe XpAon TTpoypdappaTog GIS, OTTwG yiveTal Kal o€ OAEG TIG
TEPIOXEG TOU APYOAIKOU KAUTTOU TTOU BIEVEPYOUVTAI ETTIOKOTINOEIG KAl OTA TUHAPATA
auTd yivovTal ol SelyuaToAnyieg.

To KTPa OTO OTT0I0 EVTOTTIOTNKE N TTPOCROAN €xel OUVOAIKN ékTacon 63 oTp., 3
aTp. TTopToKaAIEG TToIkIAiag W. Navel, 20 otp. TopTokaAiég TroikiAiag New Hall kai
40 oTp. pavrapiviEg TroikiAiag KAnuevtivng (SRA 63) pe dévdpa nAikiag 30 €Twv
TTOAU TTOPOYWYIKA, O€ UTTOKEINEVO vepavTliag. Bpioketal og amméoTaon TepiTTou 2
XAU ammé TN BdAacoa, og ouvlnkeg 1I9aVIKEG yia Tnv avaTTuén Tou E. orientalis,
1600 amd TTAEUPAG BepUOKPOTiag agou ol TrayeToi €ival oTr@viol, 600 Kal aTro
TAEUPAG uypaciag, Adyw TnG PIKPAG atmdéoTacAg Tou até Tn BaAacoa, agou ol
EUVOIKOTEPEG OUVONAKES avamTuéng kai dpdong Tou Bewpolvtal BepPokpacies atd
21-30°C «kai OXeTKfy uypacia amd 60-75% (Momaiwdvvou-ZouNiwTn  Kal
Mapkoyiavvdkn-Ipivigiou, 2002).
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[a TNV aQvTIHETWTTIONA TOU €YIVE EQAPUOYH ME TO OKAPEOKTOVO eTTa®nig APOLLO
50SC, pe dpacTik oucia TO clofentezine kai dpdon oTa WA Kal TIG VEAPES
TTPOVUHUPEG TWV TETPAVUXWYV, OE OCUVOUOOMO UE TO aKapeokTovo emapns VENDEX
55SC pe dpaoTiki oucia 1o fenbutatin oxide kai akpaioktovo dpdon. MNa To
@UTOTTPOCTATEUTIKO TTpoidv VENDEX 55SC xopnynbnke kar efaipeon €ykpion
0166song atnv ayopd yia 120 nuépeg oUp@wva pe Tnv utr aplb. 186856/2-7-2010
Y.A. Tou YT.A.AA.T. Ta okeudopata €QapudoTNKaV OTIG OUVIOTWHPEVEG OOOEIG UE
TTOAU KaAR diaBpoxn Tou QUAAWPATOG TTPOCTTABWVTAG GTO PETPO TOu duvaTtou va
KaAu@BouUv Kai o1 dUo TTAEUPEG TwV QUAAWV. KaTtd Tnv e@apuoyr TnprRonkav OAeg ol
00nyieg TTou ava@EPOVTAl OTIG ETIKETEG TWV OKEUOOMUATWY Kal €AN@Oncav OAeg ol
amapaiTnTeG  TTPOPUAGEEIGC  yio  Tov  AvBpwTio Kol  To  TrepIBAAAov.  Aev
TTPAYUATOTTOINONKE OeUTEPN €QAPUOYR Q@OU Kal JOvVO ME TNV TIPWTN Td
atroteAéopaTta NTav EAIPETIKA.

H avmigyeTwmaon Tou E. orientalis o€ ouoTnuaTikr KaAAIEPYEIQ EOTTEPIDOEIDWV KAl
O€ KN aoTIKN TTEPIOXNA £D€IEE OTI PEXPI OTIYMAG EXOUME VA KAVOUME PE £va TETPAVUXO
"eUkoAo." To vyeyovog autd iocwg va o@eidetal oTnv  €AAelwn  dOnuioupyiag
OTTOIA0ONTIOTE AVOEKTIKOTNTAG, aQOU JeV €XEl Yivel aKOUN EKTETAMEVN XPAON TwWV
OKEUAOUATWY TTOU UTTAPYXOUV OTNV ayopd, YIa TNV QVTIMETWTTION TWV TETPAVUXWV.

O1 pakpookoTTiKoi éAeyxol aTo TTAaiglo Tou MpoypdupaTog Twy ETmokoTAgEwy
ouveyiovtal Kal n TTapouaia Tou E. orientalis éxel diammoTwOei akopa o€ AepoviEg
KNTTWV Kal QUAWVY 01 OTTOIEG TTAPOUCIAZOUV TN XAPAKTNPIOTIKA XAWPWTIKA O0wn NG
TPOOoBOoANG padi pe évrovn @UANOTITWON, oTn AnuoTikr) Koivotnta tng Néag Kiou
Tou Anpou Apyoug — Muknvwy Kal oTn TTEPIOXT Tou O18NpodpouIkoU oTabuou Tng
TOANG Tou Apyoug (EIK. 2), evid uttdpyouv evdEeiCelg Kal oTnV TTApaAIaKh TTEPIOXN
NG Tomkng Koivotntag KolAddag otnv Eppiovida (Eik. 3). ZTIG TTEPITITWOEIG AUTEG
TPETTEl va emonuaveei n OUCKOAID €QOPUOYAS WEKACOHWY, agol Ta OEvipa
BpiokovTal evTOg TNG AOTIKAG {WVNG.

— . cul

Eik.3. X&ptng Tng
M.E. ApyoAidag pe TIg
TTEPIOXEG OTIG OTTOIEG
evToTTioonke o E.
Orientalis
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The presence and treatment measures against the newcomer citrus mite of
Eutetranychus orientalis (Acari: Tetranychidae) in Argolida
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Department of Phytosanitary and Quality Control
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The citrus mite Eutetranychus orientalis (Klein) (Acari: Tetranychidae) is
regarded as quarantine pest in the E.U. It was first recorded in Greece from Attica
region, in 2001. Under the conduction of the Official Survey Programme for the
identification of protected zones, directed by the Ministry of Rural Development and
Food, the presence of the mite was detected on September 2010 in a field in the
region of Iria, Regional Unity of Argolida. The infestation was extensive and the
application of treatment measures was immediate and successful. The plant
protection product used was the contact acaricide APOLLO 50SC with the
chemical substance clofentezine which acts on the eggs and the first larva stages
in combination with the contact acaricide VENDEX 55SC with the chemical
substance fenbutatin-oxide and action on adults. It must be referred that the
oriental mite has also been detected on llemon trees in the urban areas of Nea
Kios and Argos, while there are indications for its appearance in the coastal area of
Koilada in Ermionida, which makes its control ineffective.
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Ep@dvion Tou £x8pol Twv @oivikoeldwv Paysandisia archon
(Lepidoptera: Castniidae) otnv KopivBia kai péTpa yia Tov EAeyxo
KQl TNV OVTIHETWTTION TOU

I.N. MANAIQANNOY?, EM.Z. ETAYPOYAAKHE' kai A. AHMOY?

'Avon Ayp/kric Oovopiac & Krnviatpikric I1.E. Kopivéiag, KoAidroou 36, 20100 Képivog
2A/vcm Ayp/kn¢ Oikovouias & Ktnv/kng MN.E. ApyoAidag, N. Kiou- NaurAiou, 21100 NadrmAio

H metalouda Paysandisia archon (Burmeister) (Lepidoptera: Castniidae), padi
pe TO KOKKIVO 0OKaBdpr Rhynchophorus ferrugineus (Olivier) (Coleoptera:
Curculionidae), armotehoUv d00 OTT0 TOUG ONUAVTIKOTEPOUG €XOBpoUg Twv
@OIVIKOEIBWYV. H TTETaAOUBA gival evONMIKO €id0G TNG APYEVTIVAG eV €xel BPeBei kal
oe GMeg xwpeg TG votiou Apepikng (Bpadihia, Mapayoudn kai Oupouyoudn).
EicéBaAle otnv EupwTtn pe €10aywyEG QPOIVIKOEIDWY KAl TTPOKAAECE ONUAVTIKEG
npIEG apXIkG o€ 0An Tn NoTia MaAAia. H aBpda diakivnon @oivikoeidwy T000 GTIG
Xwpesg TG E.E 600 kai amd TpiTeg XWPEG, ETTETPEYE OTO EVTOMO va €CATTAWOEI
TTOAU Ypriyopa KUpPiwg O€ XWPES TOU EUPWTTAIKOU VOTOU KAl 0€ GuVOUAOUO HE TNV
EMNEIYN QUOIKWV £XOpWV (TTOPOCITOEIBWY KAl APTTOKTIKWY) ETTETPEWYE TN yPryopn
augnon Tou TTANBuopwy Tou. TNV Eupwtrn éxel TaparnpnBei otnv MaAAia (2001),
otnv lomavia (2002), otnv AyyAia (2002), otnv ItaAia (2004) kai otnv EAAGSa
(2006).

To éviopo Paysandisia archon 1pooBdaAAel TTOAAG €idn QOIVIKOEIdWY OTTWG
Butia yatay, Chamaerops humilis, Latania sp., Livistona chinensis, L. decipiens, L.
saribus, Phoenix canariensis, P. dactylifera, P. reclinata, Sabal sp., Trachycarpus
fortunei, Trithrinax campestris kar Washingtonia spp.

MNa mpwtn @opd otnv EANGSa, n mapoucia Tng meraloudag P. archon
evrotriotnke oto HpdkAeio Kprtng otig 16/11/2006, o gutd Washigtonia robusta
kal Chamaerops humilis kai perd otov Ayio Zté@avo ATTIKAG o€ Trachycarpus
fortunei (Vassarmidaki et al., 2006). Méxpi onpepa 1o €viouo £xel BpeBdei oe: Kpnn,
AtTikA, Avritapo, EUBoia, ApyoAida (trepioxny Epuiovidag), Aakwvia (Trepioxn
MoveuBdoiag), Aéofo kai TTpéo@ara otnv KopivBia oTtnv 1Tepioxr| Tou Kidrou.

H emonuavon ocuvadéA@ou, Tov Mdaio tou 2011, yia UTTOTITO CUUTITWHATA O€
@UAAa QOIVIKOEIBWY Ta OTToIa BPICKOVTAV O QUTWPIO, PAG 0dYNOoE O€ EAEYXO TWV
EYKATAOTACEWY TOU QUTWpIoU, TTou BpiokeTal atnv TTepioxn Tou Kidtou KopivBiag
(Eik. 1). MeTd atrd Aetrropepn €AeyXO DIATTIOTWOAUE OTI € QOIVIKOEIDN TwV €100V
Washingtonia filifera ka1 Phoenix canariensis Tmou uTtrjpxav 070 QUTWPIO OPICHEVA
@UA\a  TTopoucialav  €vTOVO  KITPIVIOUA, TTOPOUOPQWOEIS  KABWwG Kal  TO
XOPOKTNEIOTIKO CUUTITWHA TNG «BeVTANIaG» 0€ veapd eKTTTUCOOMEVA QUAAG. Ze
@UTA pe évTovn TTPOCROAR BPEBNKaV VUPQPIKEG BAKES (KOUKOUAIQ) Kal aTTOXWPHHATA
TOU EVTOUOU OTN OTEQAVN TwWV QUAAwV. EcwTepIKd, KUpiwg 01 POiVIKEG Tou €idOUg
Phoenix canariensis épepav o10ég pAkoug 20-50 ek. o1 0TT0iEg {ekIvoUoav aTTé TNV
oTe@Avn Kal eKTEivovTav TTPOG Tn BAoN Tou OTeAEXOUG. MEOO O€ APKETEG ATTO AUTEG
TIG OTOEG BpEBnKav Kal TTPOVUUPEG TOU EVTOHUOU Ol OTTOIEG Eixav €viovn TPOQIK
dpacTtnpIdTNTA.

H 1TpoéAeucn Twv QUTWV CUUPWVA PE TOV UTTEUBUVO TOU QUTWpPIOU ATaV aTTd
@uTWPIO Tou MapaBwva, Ta oTroia ayopace o€ HIKPO PEYEBOG KOl QPOVTIOE TNV



1" Suvedpia: Aiaxeipion Néwv ExBpwv 25

avamTuén TOug OTIG €YKATAOTACEIG Tou. ATTO TO MEYEDOG TWV  QOIVIKOEIDWV
OUMTTEPAIVOUNE OTI N NAIKIQ TOUG ATAV JEYOAUTEPN TWV 7-8 ETWV.

‘OAa 1a @oivikoeld TTou BpEBnkav GTO QUTWPIO KATAATPAPNKAV PE TNV PEB0SO
TOU TEPAXIOMOU TOU OTEAEXOUG KOl TwV QUAAWV Kal GTn ouvéxela Ba@Ttnkav Kai
eMKaAAU@ONKav pe aoBéoTtn o€ BABOG peyaAlTepo Twv 2. O XWPOG TAPAG TTou
EMAEXONKE aTTd TOV UTTEUBUVO TOU PUTWPIOU ATAV KOVTA OTO ONUEIO TEUAXITHOU Kal
€101 Oev xpeidoTnkav TTPOcBeTa PétTpa TPOANWNG YIO TNV ACQaAr] JETAPOPA TWV
TPooReRANUEVWY Qoivikwy. EEAANOU, n TeXVIKA QUTH XPNOIUOTTOINBNKE KAl O€
avdaAloyn Ttepimtwon otnv N.E ApyoAidag pe Bemikd amoteAéopata (Anpou Kai
>mavou, 2009).

>Tnv ouvéxela opyavwdnke kai PBpioketal oe €CENIEN €va oxédio dpdong
EEKIVWOVTOG AUECA PE  ETTIOKOTINOEIG TWV  YEITOVIKWVY TIEPIOXWY OTIG OTIOIEG
UTTAPXOUV QOIVIKOEION YIia va eAeyxBouv yia meavég TTPoooAég. To oxédio autd
ouvioTtaTtal, o€ KATaypa®n Tng KATdoTaong Uyeiog Twy QoIvikwy, TG atToTuTTweon
NG 6€0ng Toug pe xprion GPS, Tou €idoug Toug, TNG TAEN PeyEBOUG TOUG Kal OTTOIEG
AA\eg  TTapaTnpPnoEIG KpivovTal aTmapaitnTeG yia va dnuioupynBei pia Bdon
Oedopévwy PE eTTIHEPOUG aToIXEia yia Tnv eEATmAwaon Tng metaAoudag P. archon,
1600 oTnV TTEPIOXN Tou KidTou 600 Kkal o AAAeg TTeploxEg Tng MN.E Kopiveiag.

MapadAAnAa, ouvtaxBnkav evnUEPWTIKA €VIUTIG Ta OTroia dlavepABnkav o€
6Aoug Toug Anfpoug Tng KopivBiog kal o€ cuvepyacia pe Toug Mewtdvoug Twv
AAuwy, €yive TTPOOTIABEId evNUEPWONG OE ETTIXEIPNAOEIG KAl TIOATEG, yia TA
CUNTITWHATA TwV TTPOCGROoAWY, TNV BioAoyia, Tn yEBOSO aVTINETWTTIONG TOU EVTOUOU
Kal TEAOG Tn diakivnon Twv @QOIVIKOEIdWY POVO HPE QUTOUYEIOVOUIKO OlafarTrplo.
Emiong, peydho Bdapog divetal oTn XPAON EYKEKPIMEVWY OKEUAOUATWY MHE TNV
emTpeTTOEVN doooAoyia Kal eTTePRAacelg aTa KaTGAANAa xpovikd dlaoTAuATaA.

Eik.1: Xdptng Tng MN.E. KopivBiag pe oxnuaTikr atrelkovion Tng Teploxr| Tou Kidrou
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Detection of the enemy of palm Paysandisia archon
(Lepidoptera: Castniidae) in Corinth and measures to control and tackle
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Paysandisia archon (Burmeister) (Lepidoptera: Castniidae) was detected for the
first time at P.E. Corinthias after a remark of a colleague, in May of 2011, for
suspicious symptoms on palm leaves in the area of Kiato Corinthias (Fig. 1). After
thorough investigation, we found that on palm trees of the species Washingtonia
filifera and Phoenix canariensis, that were present in the garden center, there were
leaves with an intense yellow color, deformations, and the characteristic symptom
of “fan” in young growing leaves. Larval cases (cocoons) and excreta of an insect
at the stem of the leaves were found in plants with intense attacks. Inside the palm
trees, particularly of the species P. canariensis, were galleries with a length of 20-
50 cm which ranged from the rim and extended to the base of the stalk. In several
of these galleries larvae of the insect which had strong feeding activity were found.
According to the head of the nursery, the origin of plants was from a nursery
garden in Marathon, which he bought in small sizes and monitored their growth in
his facilities. We concluded that their age was greater than 7-8 years by assessing
the size of the palm. All palm trees that were found in the nursery were destroyed
by cutting the stem and leaves and then burying and covering them with lime at
a depth greater than 2 m. Starting immediately an ongoing plan was initiated with
an evaluation of neighboring areas where the palm trees were located and
assessed for attacks. This project consisted of palm health status recordings, the
depiction of their location, type, magnitude and any other observations that are
necessary for the creation of a database focused on the spread of Paysandisia
archon in the region. Simultaneously, leaflets were prepared and distributed to all
municipalities in Corinth and in collaboration with the agronomists of the
Municipalities, attempts were made to inform businesses and citizens about the
symptoms of attacks, the biology and the treatment method of the insect and the
circulation of palm trees only with phytosanitary plant passport.
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Eu@dvion Tou Aemidomrtépou Paysandisia archon
(Lepidoptera: Castniidae) otnv MNepipepeiakn EvoTtnTa Aakwviag

A. TPHTOPAKOY kai M. XPIZTO®INAKOZ

AigvBuvon Ayporikng Oikovopiag & Krnviarpikng .E. Aakwviag, Aioikntriplo,
2° xAu. EBviki¢ 0800 StépTng-lubeiou

To AemdomTepo Paysandisia archon (Burmeister) (Lepidoptera: Castniidae),
amoteAei évav atmo Toug o emBAaBeig exOpoug Twv @oivikoeldwy. Eival 18ayevég
™G N. Apepikng (Apyevtivl, Bpadlihia, Mapayoudn kai Oupouyoudn), aAA&
TpoéoeaTa £xel eviomoTel kal otnv EupwTtin (AyyAia, FaAAia, IToAia, lomavia kai
EANGOQ). AtroTeAei emBAaBn opyavioud KapavTivag Kai £xel evowpatwBei ato M.A.
365/2002 pe TNV odnyia 2009/7/EK tng EmTpotig. OAol o1 yvwoToi wg onuepa
EEVIOTEG TOU, AVAKOUV GTA QOIVIKOEIDN).

>1nv EAAGSQ TO évTopo evroTrioBnke yia TTpwTtn @opd otnv KpAtn, oto HpdkAeio
(Vassarmidaki et al., 2006) evw €£xouv diamoTwOei TPooBoAég ekTog Tng M.E
Nakwviag kal og AAAeg TTepioxég OTTwg oTig M.E ATTikAg (Aaupio, Ay. ZTé@avog,
Mapabwvag) EUBolog (Apooid), AéoPou, Xiou, KukAdadwv (ZUpog, TAvog,
Avritrapog), PeBupvou, HpakAgiou, ZakuvBou, PBIwTIdag (Tpaydva, Maprivo,
Adpupva ) kai ApyoAidag (Epuiovida).

XapakTnEIoTIKA CUUTITWMATA  €ival TO @QAYWHATO OTa Veapd @UAAa  TTou
BpiokovTal oTnv Kapdid TOUu QOIVIKA PE TNV TTApoucia TTPIoVISIoU, EKKPIUATWY Kal
ATTOXWPENHUATWY, Ol OTOEG OTOV KOPHO Kal OTA QUAAG KAl N avwPaAn avaTTuén Tou
(POIVIKOEIBOUG.

H mrapoucia Tou otn Aokwvia €yive avTIANTITH) OTAV QUTOUYEIOVOMIKOI EAEYKTEG
NG Mepipepeiakr Evotnta Aakwviag 1o ZemtéuBpio Tou 2010, katd Tn dievépyeia
TWV ETNOIWV ETTICKOTIACEWY YIO TOUG £XOPOUG TWV QOIVIKOEIdWY, SIOTTIOTWOAV OTOV
TTPOoaUAIo Xwpo Eevodoxelakng povadag oto T.A. Nopiwv Tou Afuou MoveuBaoidg
(Eixk. 1), mpooBeBAnuéva @oivikoeldp Twv €dwv Phoenix canariensis «kai
Washingtonia robusta pe mpoviugeg o€ didgopa oTadia avaTrTugng, TEAEla Evioua
Kal ekdUoE€Ig Tou eviopou (Eik. 2).

H emmiokewn oTnv TTeEPIOXA TTPAYUATOTTOINONKE KATOTTIV €KKANONG TOU 18I0KTATN
TNG ETXEIPNONG O OTI0I0G €E€PPACE TNV QvVNOUXia Yid TOUG QOIVIKEG TOU
gevodoyxeiou TTou gixav apxioel o évag PETA Tov AAAov va katappéouv. Acgiypata
TTPOVUPPWY Kal €kdUOEIS eAA@BNnoav Kal eoTdAnoav auBnuepdv oto Mrrevdkeio
dutotTraboloyikéd IvoTiToUTo, atd To 0TT0i0 KAl ETIRERAIWONKE N TTPOCGROAN aTTé TO
Tapamavw eTTIBAGBEG AETTIOOTITEPO KOPAVTIVOG. TN OUVEXEID €VNUEPWONKE O
IDIOKTATNG TNG MovAdAG yia KOTIA KAl TN TWV KATEOTPAPPEVWY QUTWYV, EVW
066nkav 0dnyieg yia CUGTNUOTIKA QVTIUETWTTION

Kal eTTEPBAoEIg o€ OAQ TA QOIVIKOEIDN TNG HOVADAG, UE EYKEKPIMEVO OKEUAOUATA.

Znueiwvoupe OTI OTNV TTPWTN auTowia, Bpébnkav dUO @OIVIKOEIO TTAVTEAWG
KOTEOTPAMMEVA, OEKA HE CUPTITWHATA TTPOOROARG, TTplovidia otn kapdid Tou
POIVIKOEIBOUG, paywpaTa oTa GUAAA Kal U0 XwpPig CUUTITWHATA.
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Eik. 1 Zxnuartikn TTapdoTtaon Eik.2 Mpovapen, T€AEI0 £vTopo Kal
NG MN.E Aakwviag €KOUOEIG TOU EVTOUOU

MapdAAnAa, 1o TuAua MoloTikol & dutolyeiovopikol EAéyxou Tng Al.vong,
evnuépwoe pe €kBeory Tou 10 YMAAT & Tpogiywv yia TOV EVIOTTIIONO TOu
KATAOTPETITIKOU €VTOHOU OTNV TTEPIOXN auTh, evw He AeAtio TUTTOoU TToU €££0WOE,
EYIVE TTANPECTEPN EVNUEPWOT TWV QUTWPIOUXWY, TWV KEVTPWY KATIOU Kal YEVIKA
0Ang Tng MN.E Aakwviag.

2TN OUVEXEID, CUPTTANPWHATIKOI €AEyXOl TTPAyUATOTTOINONKAY OTNV €UpUTEPN
meploxn NG MovepBaaoidg, é1Tou Kal dIamoTwonKe n coapdTnTa TNG KATACTACNG
Kal n emKivOuvoeTnTa €CATTAWONG Tou AemOOTITEPOU O OAn Tnv MN.E Aakwviag,
agoU ME TIG ETTITOTTIEG AUTEG QUTOWIEG O€ QUAEG OTTITIWV, O€ TTAPKA, KATIOUG Kal
0evOPOOTOIXIEG, EVTOTTICONKAV KOTEOTPAMMPEVOI QOIVIKEG ME TIG XOPOKTNPIOTIKEG
OTTEG OTOUG KOPHOUG Kal €kOUOCEIG TOU €VvIOPOU, evwd PE Tn Xprion GPS éyive
armotuTTwaon TG B€ong Twv QoIViKwyY Kal CUAAEXBNKav oToixEia yia 1o €idog, TNV
NAIKia Kol TNV KATAoTAOT] TOUG.

Méoa o€ oUVTOPO XPOVIKO BIGCTNHA KAl JE TN GUVOPOUN TOU ANHOTIKWY apXWwV,
TA KATESTPAPMPEVA QUTA eKPICWBNKAV PETAPEPBNKAY O€ €IOIKA ETTIAEYHEVO YEITOVIKO
XWPO Kal BAPTNKAV GUPQWVA PE TIG OPICOUEVES TTPODIAYPAPES, VW dIEVEPYNBNKAV
WEKOOOI OTA YEITOVIKA QUTA PE EYKEKPIPJEVA OKEUATUATA.

Oewpoupe 611, n diakivnon euttabwv uUTWV Xwpig PuTolyeiovopuiké AlaBatrpio
atmd TAavedIoug TTWANTEG, gival o Mo TOavVOg TPOTTOG €I0OB0U Tou AETTIOOTITEPOU
oTnV TepIoX auth TNG Aakwviag, Kabwg auTtoi KivoUuvTal avegéAeyKTa Kal eival
OUOKOAO VA EVTOTTIOTOUV.

Mavtwg, @aivetal 611 n KaTd@oTaon 10 TOAVOTEPO va BPebei eKTOG eAEyxou oTNV
eupuTePn TTEPIOXN TOu Arjpou MovepBacidg, apou @uaikoi exBpoi dev UTTApPYOUV,
EVW N XPNOoN XNMIKWV OKEUAOUATWY TTPETTEl €ival ouveXAg Kal darravnpr], 0TTwg
dartravnpr €ival Kal n €QAPPOY TWV HNXOVIKWV HETPWY (TEMAXIOPOG QUTWV,
METAPOPA, TAPr) TWV KATECTPANMEVWY QUTWV.

TéNog, onueivoupe 6T AOyw Tou peydAou apiBuol  QOIVIKOEIdDWY  TToU
@uUTEUTNKAV Kal KUpiwg Tou Kavapiou @oivika (P. canariensis), €181kd oTn dekaeTia
'80, og 6An TN Aakwvia, n KAaTaoTPETTIKA dpdon TnNG TeTaloudag Ba eival oAéBpia
Kal av ouvduaoTei pe Oav gueavion kalr Tou puyxopopou [Rynchophorus
ferrungineus (Olivier) (Coleoptera: Curculionidae)], 107€ n katdotoon Ba eivai

TPAYIKA.
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The impressive moth-enemy of palm trees Paysandisia archon
(Lepidoptera: Castniidae) in Lakonia.

A. GRIGORAKOU and P. CHRISTOFILAKOS

Direction of Agricultural Economy and Veterinary, Regional Unity of Lakonia

Paysandisia archon is one of the most harmful insects of palm species. It is
about a moth of the family Castniidae, native to South America. Having been
accidentally introduced to Europe, it is spreading rapidly. Usually, when the
presence of the butterfly is detected, the damage being caused is fatal.

At the beginning of autumn 2010, Direction of Agricultural Economy and
Veterinary in Regional Unity of Lakonia was alerted by the owner of a hotel near
Monemvasia that he had a lot of palm trees severely damaged and some palms
had even died. Immediately, Phytosanitary inspectors of our Service conducted
surveys not only at the hotel unit, but also around the neighboring area. So, we
found palm trees of the species of Phoenix canariensis and Washingtonia robusta
thoroughly destroyed. We also, observed galleries filled with plant scraped matter
and the collecting samples (larvae and insects) were send to the official Institute,
which ensured the attack of P.archon. The next step was appliance of
phytosanitary measures (cutting and burial of trees) and application of approved
chemical substances. In the next days, we tried to inform people about the
newcomer enemy via press release. Neither chemical, nor biological control
(parasites and predators have not been found in our country) have been proved to
be effective. All this, in combination with movement of infested plants will
doubtlessly make us, the formal authority which is responsible for phytosanitary
matters come up with a very hard situation in the near future.
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AQ@n PETPWYV YIa TNV €§AAEIYN TWV OPYAVICHWYV KAPAVTIVAG
Paysadisia archon (Lepidoptera: Castniidae) kai Rhynchophorus ferrugineus
(Coleoptera: Curculionidae) otnv Mepipépeia Bopeiou Aryaiou

I.E. KATZIKOIIANNHE®, E.[. MITIKAZ E.N. KOYKOYAH? kai M.I.LKPHTIKOY?

tAieuBuvon Ayporikric Okovopias & Kmviarpikric Sauou, AspBevakiwv & A. AAéEn 1, 83100 Sauog
2 AieuBuvan Ayporikig Oikovouiag AéaBou, Kapavrdvn 2, 81100 MutiAivn
3AleUGuvon Ayporikng Oikovopiag & Krnviatpiknig Xiou, Kovroyidvvn 8, 82100 Xiog

H Tlepipépeia Bopeiou Alyaiou TepIAaUBAVEl TIG TTEPIPEPEIAKEG EVOTNTEG
NéoBou, Xiou kalr Zduou. Tnv TeAeuTaia TpleTia dIATNIOTWONKE N TTAPOUCia TwWV
opyaviouwv kapavtivag Paysadisia archon (Lepidoptera: Castniidae) otn Aéofo
kal Tn Xio kai Rhynchophorus ferrugineus Olivier (Coleoptera: Curculionidae) otn
Zdauo. O1 duo emPBAaBeic opyaviopoi TTPOCRAAOUV TTOAAG €idn @OIVIKOEIDWY Kal
odnyouv oTto Bdvato Twv @uTWv. To R. ferrugineus, KOIVWG KOKKIVOG PUYXWTOG
KAvBapOg TwV QPOIVIKOEIBWY, BEWwpPEITal OAPEPO WG O CNUAVTIKOTEPOG £XOPOG Twv
@oIvikoeldwyv. Mg Tnv diamioTwaon TG TTAPOUCIag TwV OPYAVICHWY KAPaAvTivag ol
@uToUyelovopikEG uttnpeaieg Tng MM.B. Aiyaiou, éAaBav dGueca Ta PETPa yia TNV
e€AAelyn Toug, cUPPWvaA WE TN vouoBeoia guTolyeiag. ZTnv TTapouca avakoivwan
avaTrTuooovTal 0l UOKOAIEG EQAPUOYNG TWV TTPOPRAETTOUEVWV PETPWY, KOBWG Kal N
armoteAeopaTikOTNTA Twv Oxediwv dpdong yia kGBe Trepimmmwon. TEAoOg yivovTal
TTPOTACEIG e OKOTTO TNV €TTIOTTEUCN TWV OIASIKACIWY Yia TN AYn AUECWY PETPWV
atrd TIG UTTNPECIEG PUTOUYEIOVOUIKOU EAEYXOU.

H P. archon epgaviotnke 10 2009 otn Aéofo kai otn Xio. Apéowg Pe TN
dlamioTwon TG Tapouciag Tou  emPBAaBolg  opyaviopoU Ol UTINPECIEG
@QUTOUYEIOVOUIKOU €AEyxou oploBEéTnoav TIG POAUCPEVEG CWVEG Kal TMpav Ta
amapaitnTa  PETPA  yia TNV - €EAAEIYPn  Twv  OPYavIOPWY  KAPAvTivag: 1A
TpooBeRANUEVA  QUTA KOTOOTPAPNKAV KATW OTTO ACQOAEIG QUTOUYEIOVOMIKEG
OUVONKeG, atmmayopeUTnke n dlakivnon euTtTabwy QUTWV , O PUTWPIOKEG POVADEG
uTTOXPEWBNKAV va diatnPACcouV Ta UTTaBr QUTA g€ OIKTUOKATTIA YIia TOUAGXIOTOV
OUo xpovia Kal evidBnkav Ol ETTIOKOTINOEIS YyUPpW aTTO TIGC HMOAUOMEVEG CUVEG.
Mapého Tou pakpoxpovieg BdioiknTikEG dladikaoieg kabuoTtépnoav Tnv Afwn
Aueowyv PETPWY Oev €XOUV EVTOTTIOTEI VEEG TTPOOROAEG PEXPI onuepa oTa Suo
vnoid. To 2011 diamoTwenke oTn ZAUO N TTAPOUCIa TOU KOKKIVOU puyXwTou
KavBapou. O evioTTIONOG TwV TTPOCROAWY dIOTTIOTWONKE TTEPITTOU 3-4 PAVEG PETA
ME TNV €UGAVION TOUu oOpyaviouou, aAAd o1 evépyeleg yia Tnv eEAAeIYn Twv
TTPOOBoAWY Eyivav dueoa, TauToxpova Pe TN Awn Twv dIoIKNTIKWY PETPWY. Opwg
0 XPOvog TTou peCOANAPBNOE TV OPKETOG yia Tnv €EATAwaon Tou emBAaBoug
opyaviopou, Adyw Tou oUVTOHOU BIOAOYIKOU TOU KUKAOU, MHE QTTOTEAECHO TOV
EVTOTTIONO Kal GAAwV €0TIWV KaTd Tn dlEvEPYEID TwV €TTIOKOTTACEWY. Mapd Tnv
auean Aqyn 0Awv Twv TTPORAETTOPEVWY HETPWY N EEAAEIYN TOU KOKKIVOU pUyXwWTOU
KavBapou kpiveTal SUOKOAN €wg avéPIKTN, AOyw TNG OUCKOAIOG eVTOTTIONOU TWV
TPpooBoAwv ot apyikd oTddlo, TNG HeyAAng SlooTTopdg euTTabBWwV QUTWV OE
IDIWTIKOUG KATIOUG KAl Jn €u@avr onueia kar Quoikd Aoyw Ttng PioAoyiag Tou
EVTOUOU.

O evTommop6G Kal N XapTOYyPAPnon TWV EUTTOBWY QUTWY TIPIV TNV ELPAVION TNG
oétrolag TTPooBoAng, BonBda oTnVv eKTiUNON TNG ETTIKIVOUVOTNTAG TNG KATAOTOONG KAl
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evOEXONEVWG TNG TTPORAEWNG eTTéEKTAONG Toug emIBAaBOUG opyaviopou. H cuvexAg
EMOKOTINON HE Tn OIEVEPYEID PAKPOOKOTTIKWY EAEYXWV KAl TNV TOTToBETNON
@EPOUOVIKWY TTayidwv OIEUKOAUVEl TOV APECO €vTOTIOPO Twv TTpodfoAwv. H
oUOTOON OPYAVWHEVWY KOl EKTTAIDEUPEVWY OUVEPYEIWY KaBWG Kal n Trpnon
€10IKOU AoyapiaopoU OTIG UTTNPEGIES yia TNV KAAuWN TTPOUABEIag UNIKWY Kal Twv
€€O0WV KATAOTPOPAG TwV TTPOCROAWY, KPIVETal atrapaitnTn TPoUTTé0eon yia TNV
aueon Aqwn PETpWVY. H atmoTEAECPATIKOTNTA TWV EVEPYEIWV YIA TOV TTEPIOPICHO KAl
TNV €¢aAeiwn Twv emBAaBwyv opyaviopwyv eapTdral aueca amod Tnv TaxuTnTa
EVTOTTIONOU  TwV TIPWTWV  TTIPOCROAWY Kol TRV  TaXUTNTO  €QOPUOYNG TwV
TTpoBAeTTOpEVWY PETPWY. ETTiONG, yIa TNV €TTTEUEN TWV TTAPATTIAVW CNUAVTIKNA €ival
n evnuépwan Tou KoIvoU Kal Twv appodiwv @opéwv (TTX AApOG, NIUEVIKEG aPXES
KATT) KaBW¢ Kal n avTaToKpIon KOl N OUuveEpyacia TOug OTNV €QOPUOYR Twv
Tapatavw PETPpwY. O €Aeyxog dlakivnong euttabwyv QUTWV Eival atrapaitnTog yia
TOV TTEPIOPIOUO €EATTAWONG TWV OPYAVIOUWY KAPAVTIVAG KAl yI' autd KpiveTal
avaykaia n ouvexAg OuvePYOoia PE Tn QUTOUYEIOVOMIKA apXM UTTNPECIWV OTTWG
Aigevapxeio, TeAwveio KATT. BpayxutrpdBeopog oTOXOG €ival O TTEPIOPIOUOS TNG
eCAAwoNg Twv €mPBAABWY OPYaAVIOUWY Kal N TTPOCTACIA KUPIWG TWV IGTOPIKWY
@olvikwv, ToU Bpiokovral o€ TIAQTEIEG KOl KATIOUG VEOKAQOIKWY  KTIPiWV.
MakpoTTp6Beopog OTOXOG €ival N €EAAEIPN TWV OPYAVIOUWY KAPAVTIVOG i) WE TNV
€QApUOYN TWV PETPWV OTTOU Kal OTaV OTTQITEITAl, ii) Je Tn SlEVEPYEIA TTPOANTITIKWV
WEKAOPWY EVTOG TWV JOAUCPEVWY CWVWV Kal TNG {wvng aTTOPOVWONG Kal ii) g TRV
OTOOIOKA AVTIKATACOTAON TWwV €UTTaBWY QUTWV HIKPNAG NAIKIOG Twv OTToiwv n
dl0TAPNON KpiveTal acUugopn.

SUUTTEPOOHATIKA yia TNV ammoTEAEOHATIK  €EAAEIYN €VOG  veOEIoAyBEVTOG
empBAaBoug opyaviopoUu, Ba Tpétel va TTpoUTIdpxel To oxEdIo dpdong yia Tnv
QVTIMETWTTION TOU, O PNXQVIOPOG Kal Ol TTIIOTWOEIG Yo TNV AUECN EQAPUOYH TOu
KaBwg Kkal To BeopIkd Kal vouoBeTIkO TTAqiolo, Bdoel Tou otroiou Ba evepyouv ol
QUTOUYEIOVOMIKEG UTTNPETIEG.
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Emergency measures for the eradication of the quarantine pests
Paysandisia archon (Lepidoptera: Castniidae) and Rhynchophorus
ferrugineus (Coleoptera: Curculionidae) in the Region of North Aegean

G.E. KATSIKOGIANNISY, E.G. PITIKAZ, E.P. KOUKOULI® and M.I. KRITIKOU®

'Directorate of Rural Economics and Veterinary of the regional unit of Samos,
Dervenakion & A.Alexi 1, 83100 Samos
“Directorate of Rural Economics of the regional unit of Lesvos, Karandoni 2, 81100 Mitilene
®Directorate of Rural Economics and Veterinary of the regional unit of Chios,
Kontogianni 8 , 82100 Chios

The Region of North Aegean consists of the three regional units of Lesvos,
Chios and Samos. The last three years was confirmed the appearance of the
quarantine pests Paysandisia archon ((Lepidoptera: Castniidae) in the islands of
Lesvos and Chios and Rhynchophorus ferrugineus Olivier (Coleoptera:
Curculionidae) in Samos. These two harmful organisms infest many species of
palms and lead to the death of the trees. The R. ferrugineus (red palm weevil) is
consider as the major thread of palm trees. As soon as the presence of the
quarantine organisms was confirmed, the services of phytosanitary control of the
Region of North Aegean, took eradication measures according to the phytosanitary
legislation. This announcement presents the difficulties during the implementation
of the measures and the evaluation of the action plans in each case. Finally
proposals are made for the implementation of immediate measures from the
services of phytosanitary control.

The P.archon was first record in Lesvos and in Chios in 2009. Immediately,
infested zones and buffer zones were created and the appropriate phytosanitary
measures were taken in order to eradicate these quarantine pests: the infested
plants were destructed under safe phytosanitary conditions, the movement of the
susceptible plants was forbidden, the nurseries were obliged to keep the
susceptible plants in net houses for at least two years and the surveys in the areas
close to the infestations were more intensive. All though administrative procedures
delayed the phytosanitary measures there are not any new infestations in the two
islands since now. In 2011 was first record in Samos the presence of the red palm
weevil. The infestations were detected about 3-4 months after the appearance of
the organism but the procedures for the eradication of the organism were
immediate and in the same time administrative procedures were taken place. The
time that passed was sulfficient for the spread of the harmful organism because of
its sort life circle. This had as a result new infestations to be detected during
surveys. Although the immediate implementation of the appropriate phytosanitary
measures the eradication of the red palm weevil is very hard due to the difficulty in
detecting the first symptoms, the wide spread of susceptible plants in private
gardens and of course due to the biology of the insect.

The detection and the charting of the susceptible plants before the appearance
of the infestations, help to assess the risk and maybe to predict the spread of the
harmful organism. The intensive surveys with the visual examinations and the use
of pheromone traps makes easier the early detections of the infestations. The
presence of organized and trained services as well as the financial support of the
phytosanitary services for covering the expenses of the materials and the
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expenses of the destruction of the infested palm trees is necessary for the
immediate implementation of the measures. The efficacy of the measures taken for
the eradication of the harmful organisms depends on the speed of the detection of
the first infestations and on the speed of the measures which are taken. Moreover
it is very important the awareness of the public and the public services (for example
the Municipality, the Port authority) and their response and their cooperation for the
application of the appropriate measures. The control of the movement of the
susceptible plants helps to minimize the probability of spread of the quarantine
organisms and for that reason the cooperation between the phytosanitary service
and the Customs, the Port authority etc is absolutely necessary. In the short term
the aim is to minimize the probably of spread of the quarantine pests and the
protection mainly of the historic palm trees which are located in the public gardens
and in the gardens of neoclassical buildings. In the long term the aim is the
eradication of the quarantine pests i) with the implementation of the appropriate
phytosanitary measures ii) with the application of preventing sprays in the infested
zone and in the buffer zone and iii) with the gradual replacement of the susceptible
young plants.

In conclusion for the efficient eradication of a new quarantine pest it must be an
action plan for the eradication, the mechanism and the financial support for its
immediate implementation. Moreover it is important to be a strong legal frame
according which phytosanitary services will take action.
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EutrdBeia Tou @oivika Phoenix theophrasti oTo puyXo@opo Twv @oIvVIKOEIdWYV
Rhynchophorrus ferrugineus (Coleoptera: Curculionidae)
KOI QVTIJETWITION ME TOV EVTOPOTTA00YOVO VIHATWEN
Steinernema carpocapsae o€ OKeUOOUA ME XITOZAvVN

O. DEMBILIOY, ®. KAPAMAOYNA?, A.X. KONTOAHMAE?,
M. NOMIKOY* kau J.A. JACAS®

!Institut Valencia d’Investigacions Agraries (IVIA); Unitat Associada d’Entomologia Agricola UJI-
IVIA; Ctra Montcada-Naquera km 4.5; E-46113-Montcada (Spain)
2T/JI7/JG EAéyxou ewpyikwv apudkwv kar Puropapuakeutikig, Mmevakeio duromraboloyikéd
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* Bio-insecta, Epyaornpia avamrapaywyns weediuwy evidpwy, Néa 30AAara,
T.0. 60 120 Oépun, 57 001 XaAkidikn

SUniversitat Jaume | (UJI); Unitat Associada d’Entomologia Agricola UJI-IVIA;

Departament de Ciéncies Agraries i del Medi Natural; Campus del Riu Sec ;
E-12071- Castell6 de la Plana (Spain)

O puyxopopog Twv @oivikoeldwv Rhynchophorrus ferrugineus  Olivier
(Coleoptera: Curculionidae) €ival 0 M0 KATACTPETTTIKOG EVIOUOAOYIKOG £XOpOG TV
@OIVIKOEIBWY aToV KOoo. ‘Exel avapepBbei oe 19 €idn @oIVIKOEIdWY TTOU OVAKOUV O€
15 dIa@opeTIKA yévn. ZTNV TTapoUCa e£pyacia PEAETAONKE N €UTTABEIQ TOU POIVIKO
Tou Oed@pacTtou, Phoenix theophrasti, 010 £viOYO KaI N QVTIMETWTIION TOU HE
evrogoTraBoyovoug vnuatwdelg o€ OkeUOoPa pe XiToldvn. Ta atmoTeAéopata
€deigav om @oivikeg Phoenix theophrasti nAikiag 4 €Twv dev TTpooBaAlovrav atrd
OnAukda aTopa Tou puyXo@opou HPETA aTTd €kBean o€ yia TTukvoTnTa TTANBUCUOU 3
dropa/goivika yia 9 nuépeg. QoTo00, TEXVNTH TIPOCBOAR HE VEOEKKOAQPOEioES
TTPOVUH@PEG TTOU €101XONCAV OTOUG POIVIKEG NTAV ETTITUXNAG KI ETTOMEVWG UTTAPXE! EV
Ouvapel KivOuvog yia Toug QUOIKOUG TTANBUCUOUG Tou @oivika Tou OedppacTou.
Emionuaiveral 6T TTapatnpnBnke €Kkpion PNTivNG O€ QOIVIKEG METE ATTO QUOIKA N
TEXVNTH TTPOCROAN a1rd TO €VTOMO, N OTToia UTTOBNAWVEI TNV UTTApPEgn PNXaviouou
avTiBiwong oTto P. theophrasti. @epaTreuTikéEG €TTEUPRACEIS PE TOV EVTOPOTTOBOYOVO
vnuatwdn Steinernema carpocapsae o€ OKeUAOUA PE XITOCAvVN, OE QOIVIKEG TTOU
gixav TmpooBAnBei TexvnTd atmmd 10 R. ferrugineus 14 nuépeg Tpiv, atrodeixbnkav
amoteAeopaTikég o€ TooooTo 100% (Baoel TNG TTapOUCiag CWVTAVWV TTPOVUUQWV
OTOUG QOIVIKEG).
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Susceptibility of Phoenix theophrasti to Rhynchophorus ferrugineus
(Coleoptera: Curculionidae) and its control using Steinernema carpocapsae
in a chitosan formulation
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The invasive red palm weevil, Rhynchophorus ferrugineus Olivier (Coleoptera:
Curculionidae) is the most destructive pest of palms in the world. It has been
reported on 19 palm species belonging to 15 different genera. The present study
was carried out to ascertain the host status of the protected Cretan Date Palm,
Phoenix theophrasti. Additionally, the efficacy of entomopathogenic nematodes in a
chitosan formulation to control R. ferrugineus in P. theophrasti was assessed. Our
results showed that pristine 4 years old P. theophrasti palms were not infested by
R. ferrugineus adult females after 9 days exposure in a population density of 3
adults per plant. However, infestation was successful when the palms were
artificially infested with neonate larvae. Therefore, natural populations of P.
theophrasti could be at risk. Gummy secretion was observed in both naturally and
forced infested palms of P. theophrasti indicating the existence of antibiosis in this
species. Curative applications of the entomopathogenic nematode Steinernema
carpocapsae in a chitosan formulation on P. theophrasti palms, which had been
infested with larvae of R. ferrugineus 14 days previously, were proved 100%
effective (based on the presence of live larvae in the palms).
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ZuoTnua Ymnpeoiwv Oéong yia oAokAnpwpévn diaxeipion Tou TpoBARpATOG
TNG PO BOANG TWV POIVIKOEIdWYV a1Td TO KOKKIVO oKaBdp1 Rhynchophorus
ferrugineus (Coleoptera: Curculionidae)
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To KOkKkivo okaBdpl Twv @olvikoeidwy, Rhynchophorus ferrugineus (Olivier)
(Coleoptera: Curculionidae), amoteAei Tov coBapdTEPO EVTOUOAOYIKO €£XOpd Twv
@oIviKoeldwyv oTn Aekdvn Tng Meooyeiou, oTnv otroia éxel e€amAwBei Ta TeAeuTaia
£€1 Xpovia. To KOKKIVo okaBdpl ava@épeTtal 0TI TTPOTRAAAEl 19 €idn @olvikoeidwy, Ta
otroia avrkouv o€ 15 diagopeTikd yévn. ZTnv EAAGSQ, n TTpwTn Kataypagn Tou
evropou Eyive Tov NoéuBpio Tou 2005. 10 Mediov Apewg ATTIKAG, TO TIPORANUA HE
TO KOKKIVO OKOBApI eppavioTnke o€ Evav Kavapio goivika Tov lavoudpio Tou 2010.
H KPUTTTIK) OUUTTEPIPOPG TOU EVTOUOU TTEPITTAEKEI TO YPAYOPO EVTOTTIOUO TOU Kal
ouvnBwg, Otav avakaAu@Bei OTI évag @oivikag eival TTpooBeBAnuévog amd 1o
évTopo, gival apyd yia Tnv emavagopd kai 1n didowon Tou eutoU. 2Ta TTACioIa TNG
dlaxeipiong Tou eviOuou €xouv XpnoiuoTroinBei TToAAoi TpATTOI EAEyXOU, OTTWG Eival
@UTOUYEIOVOMIKA METPQ, KOTOOTPO®R TTPOOoRERANUEVWV (POIVIKOEIDWV,
devrpoxelpoupyeia, Oeparreia pe  PIKPOKUPATA, OKOUOTIKEG MEBodOI,  xprion
eVIOPOTTOB0YOVWY  vNUOTWOWY, XPAON  QEPOMOVIKWY  Trayidwv  yia  Tnv
TTapakoAoUubnon Twv aKuaiwv Kal yia Tn padikn ayideuon.

MNa pia oAokAnpwpévn Kal ammoteAeapaTikh diaxeipion Tou KOKKIVOu okabapiol
TWV QOIVIKOEIOWV O€ Wi TTPoaBeRAnuUEVN TTEPIOXN €ival aTTapaitnTn N TTARPENG Kai
eVOEAEXNG KOTAYPA® TWV TTAPOPETPWY TTOU €TTNPEAJouV TNV €EATTAWON TWV
mpooBoAwyv, OTwg eivar n Béon kai TO €idog TOU KABE @OIVIKOEIDOUG, Ta
XOPOKTNPIOTIKA Tou TTANBUCPOU TOU EVIOUOU Kal N €TIKIVOUVOTNTA TNG TTPOCBOANG.
Mévo n yvwaon Tou onueiou TTPooBoArG aTTd To KOKKIVO okaBdpl Oev apKei yia va
TTPOCdIOPIOTOUV  TA  XAPAKTNEIOTIKA Tng TPOOROAAG Kal  va  ekTiunBei n
EMIKIVOUVOTNTA , TOOO VIO TOV KABE POiVIKA XwPIoTA, OG0 KAl YIO T POIVIKOEIOH TNG
TpooBeRAnpévng TrepIoXNng. MNa Tov TTAAPN TTPOCdIOPICUG TOu TTIPORANMATOG TNG
TTPOCBOANG TWV POIVIKOEIDWYV HIAg TTEPIOXAG ATTO TO KOKKIVO OKaBdp! Ba TTpETTel va
oUAAéyovTal Kal va avaAuovtal pe akpifeia 6Aa ta dedouéva TTou agopouv oTa
XWPIKA, 10TOPIKA Kal BIOAOYIKG XAPAKTNPEIOTIKA TOU €vTopoAoyikoU TTPORARHATOG,
KaBWG Kal OTO I0TOPIKO TWV ETTEUPRACEWV TTOU TTPAYHOTOTTOIOUVTAI PE OTOXO TNV
QVTIETWTTION TOou €vidopou. O TAAPNG TIPOCDBIOPIOKOS TOU  €VTOHOAOYIKOU
mpoBARuaTtog divel Tn duvaTtdTnTa €TMAOYNAG TTOU aPopd TOOO OTNV €EEIBIKEUPEVN
eméuPaon Tou KGBe TTPooBeRAnUEVOU PoivIKa, OGO Kal OTOV TTPOCdIOPICHS TNG
KaTaAANAOTEPNG XPOVIKNG OTIYUAG TTou auTh Ba TTpayuartotroindei. MNa Tnv ekTipnon
TWV XWPOXPOVIKWY XAPAKTNPICTIKWY TTou Olakpivel To TTPORANUA TOU KOKKIVOU
okaBapiou, atraiteital N afIéoTn cuAloyr] dedopévwy TTEdIOU PE GUXVOTNTA TTOU
Ba TrpoodiopileTal atrd TO BABPS TNG ETTIKIVOUVOTNTAG TOTTIKA KAl PE TPOTTO TTOU VA
€ival EUKOAOG Kal ypriyopog oTn Xpron.
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Ta Kivntd Tewypagikd TMAnpogopiakd XuotAuata (K-ITIX) T1a otoia
EVOWMATWVOUV TN duvaToTnTa TTPOCdIOPICPOU TNG TPEXOUOOS YEWYPOPIKAG BEoNGg
(17.X. M€ Xpron Tou Maykdéouiou ZuoTtrpaTtog MNpoodiopiopold ©éong-GPS) kdrtoiou
KIVOUUEVOU QVTIKEINEVOU, ITTOPOUV va XPNOIUOTToINBoUV yia TNV CUAAOYI XWPIKWV
Oedopévwy ato medio. Ta K-ITIZ éxouv Tn duvatodtnTa OTITIKAG ATTEIKOVIONG TNG
YEWYPAPIKAG TTANpo®Oopiag Kal TG CUANOYAG XWPIKE CUOXETIOPEVWY TTANPOPOPIWV
ME aTTOTEAECHA va xpnolgoTrolouvTal o€ TTOAAEG YEWPYIKEG Kal TTEPIBAAAOVTIKEG
EQAPUOYEG  Kal  €10IKOTEPA  OTNV  ONOKANPwMEVN  BlaXeipion  EVTOUOAOYIKWV
TpoRANudaTwy. MNa Tov TTPocdiopioud TNG eTIKIVOUVOTATAG OTTO TO OKABApPI 0€ KABE
POIVIKOEIDEG /KAl OE PIA TTEPIOXA OTTO QOIVIKOEIDN), AAAG Kal yIa TOV TTPOCdIOPIoUO
NG ouUXVOTNTAG CUAAOYAG SEDOUEVWV KOl TTPAYHATOTIOINCN TwV EVOEDEIYUEVWV VIO
KAOE QOIVIKOEIDEG ETTEPPRACEWY €ival aTTaPaiTNTN N AVATITUEN Kal N EQApHOyr £vOg
KatdAAnAou Zuotiuatog Katnyopiotroinong Tng Emkivouvotntag tng MNpooBoAig
(ZKEM) ka1 evog ZuoTtriparog Afpng Atropdoewyv (ZNA).

Toco 10 ZKEIM, 600 kai 10 ZAA Ba Tmpémel va OIaBETOUV TTOAUPEDIKEG
OuvaToTNTEG, ME EUENIKTO YpagIkd TrePIBGAAOV  SIETTAPNG XPAOTN-UTTOAOYIOTH,
Slac@aAiopévn OlaAeiroupyikdtnTa pe 10 K-TTIZ kai duvardtnreg emefepyaciog
XWPIKWV/Xpovikwy  dedouévwy. ‘Eva  ZioTtnua Ymnpeoiwv ©Oéong (£YO)
TIPOCOPUOCHEVO OTNV QVTIMETWTTION TOU TTPORAAMATOG TOU KOKKIVOU OKaBapiol
TWV QOIVIKOEIdWV €ival €éva oUoTnUa YEWTTANPOYOPIKAG TO OTI0I0 PTTOPEi va
evowpaTwvel TeXvoAoyieg K-ITIE, evromopol Tng Yewypagikng Béong, ZAA,
Baoewv dedopévwy, TTOAUPECIKWY UTTNPECIWY [0TOU, K.4., TTOPEXOVTAG OTO XPNOTN
ePYOAEia Kal UTTNPECIEG GUAAOYNG XWPIKWV/XPoVIKWY dedopévwy oTo TTEdIO,
UTTOBOANG EPWTNUATWY O€ TTPAYHATIKG XPpOvo, avaAuong dedouévwy, TTAorynong
OTO XWPO, AYNS atToPACEWV VIO XWPIKA CUCXETIOPEVES TTANPOPOPIES Kal GAAQ.

ZTnv Tapoloa epyacia TTapoucidletal éva 2ZYO TIpOCAPHOCUEVO  OTNV
oAokANpwpévn  dlaxeipion Tou TTPORANMOTOG TOU  KOKKIVOU OKaBapiol Twv
@oivikoedwv. Qg 1Tedio epapuoyng emAEXOnke 1o Medio Tou Apewg ATTIKAG. Me Tn
xprion Tou XYO Tpaypatotroidnke n Wn@Iakr Kataypo@r Twv @OIViKwv Tou
Mediou Tou Apewg, eKTIMABNKE N €TTIKIVOUVOTNTA TNG TTPOGROAAG OTTO TO £VTOUO YIa
KABe @oivika Kal yia To oUvoAo Tou TTApPKOoU, ARPBNKav aTroQPAadEIS yia Tov TPOTTO
QAVTIUETWTTIONG TOU €VTOPOAOYIKOU TTPOBARUOTOG, E€YIVE N NAEKTPOVIKA KATOypPA®r
TOU I0TOPIKOU Twv eTTePRAoewy Kal TTapaoy€éOnke n duvardtnta KoIVOTToinong
atmmoTeAeopaTWyY Péow Aladiktiou. Me Tn Bonbeia Tou YO TPoadiopioTnKe N
évraon Tou TIPOPRAAPATOG aTmd TO KOKKIVO OoKaBdpl ot K&Be Trepioxn, Ta PETPA
BepaTreiog TTOU aTTAITEITAI VO XPNOIKoTToINBoUV, Ol TTEPIOXEG TTOU aTTaIToUV PETPA
AUEDONG QVTIPMETWTTIONG, TA TEXVIKA PETQ TTOU evOEIKVUTAI va XpnaoiuoTroinbolv yia
TIG eTTePPAoEIg (TT.X. XPRon KaAaBo@opou avuywTIKOU PNXAvhPaTog), Ol QOIVIKEG
TTOU €xouv Tn MeEYaAUTepn mBavoTnTa va TPooBAnBoUv Kal TO KOOTOG TwV
emepPaoewy. Avatrtuxonke I'MZ loTou, TTou TTapEXEl 0€ KABE XpARoTn Pe TTpooaon
TIG KATAAANAEG UTTNPETiEG 10TOU, PEOW TWV OTTOIWY PTTOPEN VO EVNEPWVETAI YIO TNV
EMKIVOUVOTNTA TTPOCROAAG KABE @oivika 1 TNV ETKIVOUVOTNTA TTPOCGROAAS TNG
TTEPIOXNG KOl VA UTTORAAEI XWPIKA EpWTHNATA.

ZnueiwveTal 0TI N YNPIAKr KAataypaen Twv @QOIvikwv TTepIAauBavel oy yovo
XWPIKA KOl JOPPOAOYIKA XOPOKTNPIOTIKA TOU KABE QOoivIKa, aAAd Kal JOKPOOKOTTIKEG
TTapaTnPAOoEIG TToU apopoUlv oTo Babud TpooBoAng. OAa Ta dedopéva gicayovTal
e TOTTOU aTd TOV XPAHOTN Kal KAToXwpouvTal auTtépata o€  KATAAANAa
oxedlaopéveg axeolakég Baoelg dedopévwy. H auAhoyr Twv dedopévwy yiveTal PE
TN Bondeia ypa@ikng SIETTOPNG Kal TTPOETTIAOYWY YIa EUKOAN, aC@QaAr Kal ypriyopn
Karaypaqgn.
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MNa TV ekTignon g €MKIVOUVOTNTAG TWV (@POIVIKOEIBWY OTTO TO KOKKIVO
okaBapl éxel avatrtuxBei €dIkd XKEl, 10 omM0io BaCifeTal O HOKPOOKOTTIKEG
TTAPATNPACEIG TTOU aPOPOUV CUPTITWHATA OTa QUAAQ, OTOV KOpPHO, oTnV €UpPEON
Tou gviopou (didpopa oTddia), oe NxNTIKG gpebiopaTta i epebicpara oopng, aAAd
Kal oTnv TToooTIKA d1aBd&0uion opiopévwy eupnudtwy. To ZKEM AauBdavel utréwn
TOU KOl XWPIKG XOPOKTNPIOTIKA TWV TIPOCROAWY TNG TTEPIOXNG, TO OTIoIQ HE TN
BonBeia peBOdWY XWPIKAG TTAPEUPOAAG, MTTOPOUV va xpnoigotroinfolv yia Tn
dnuioupyia xaptwv emikivouvotnTag. To EZKEI xpnoiyotroiei dekaBaduia KAipaka
EMKIVOUVOTNTAG Kal KATAAANAO ZAA 10 0TT0i0 BI1aB£TEI TTOAUPEDTIKEG OUVATOTNTES KAl
YPOA®IKr DIETTAPR XPNOTN-UTTOAOYIOTA yIa €UKOAN Afyn amo@dcewv oTto Tredio. H
AW ammo@Acewy yia TO TTOIG PETPA AVTIETWTTIONG Ba xpnoiyoTroinBouv yivetal
META TNV KaATAypa®r Kal TNV €KTiUNON TNG ETTIKIVOUVOTNTOG KABE (OIVIKOEIBOUG.
MapdueTpol TTou ouvekTiywvTal €ival To €id0g, TO UWog, To TTAATOG KOPUOU, TO
IOTOPIKO TwV £TTEYRACEWY, N HETOBOAN TNG EUPAVIONG TOU POiVIKA Kal GAAQ.

OAeg o1 TTAnpogopieg TTou agopoulv OTIG TTEPRACEIG TTOU yivovTal o€ KGBe
POIVIKOEIDEG KATAYPAPOVTAI ETTITOTIOU KAl KOTA TO Xpovo Tng emépPaong. Ol
EMEPPACEIG OATTOOKOTIOUV OTOV  TTEPIOPICHG  TOU KOKKIVOU okabapiou, oTnv
ATTOTPOTI EEATTALONG KAl 0TV TTPOCTACIA KAl avayévvnaon Twv TTPooBeRANPEVWV
@OIVIKOEIDWY. XTI  €TMePPACEIG  OUUTTEPIAQPBAvVOVTAl  KUPIWG N KNXAVIKNA
KOTAoTPO®PH TwV TTPOCRERANPEVWY POIVIKOEIDWY, N BIOAOYIKA QVTIUETWITTION TOU
EVTOUOU (aOQOANG yia Tov AvOPWTTO, XWPEIG ETMITITWOEIS OTO TrEPIBAAAOV), N
OevOPOXEIPOUPYIKA (OTTONAKPUVON TwV TTPOCREBANUEVWY TUNUATWY TOU @OIVIKA,
avaBAGoTnon @oivika) K.o.

ATIO Ta aTToTEAETATA TNG XProng Tou 2YO aTo lNediov Tou Apewg @aiveTal OTI
10 ZYO mrapéxel Tn duvaTtdTnTa €UKOANG, YPryopns Kal agidTnoTng KaTaypagng Twv
Oedopévwy TTediou 600V a@opd OTO €VTIOMOAOYIKO TTPORANPA TOU KOKKIVOU
okaBapiou, diaxelpieTal TTANPOPOPIEG O OTTOIEG €ival XWPIKA CUCXETIOUEVEG KAl
dueoa diabéoipeg yia emeepyacia, divel TN duvATOTNTA YIA XWPEIKN avadAuon Twv
Oedopévwy Kal dnuioupyia avagopwy, £Xel SuvaTOTNTEG EVIOTTIOPOU Kal TTAorynong
O€ QOIVIKEG PEOW XWPIKWV epWTNUATWY, TOoO TOTTIKA 600 Kal péow AladIKTUOU.
TéNog, TO ZYO ptopei va avadeiel Tov Babud Tou TTPORAANATOS TOU KOKKIVOU
oKaBapIioU TwV QOIVIKOEIdWY O Jia TTEPIOXN Kal va CUPPBAAAEI OUCIOOTIKA Kal
oAokAnpwpéva oTnv diaxeipion Kai Tnv eTiAUCT) Tou.
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Integrated management of Rhynchophorus ferrugineus (Coleoptera:
Curculionidae) in palm trees of the Park “Pedion Areos” in Athens
(Attica, Greece) using Location Aware System
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The Red Palm Weevil (RPW) Rhynchophorus ferrugineus (Olivier) (Coleoptera:
Curculionidae), has become the major pest of palm trees in the Mediterranean
Basin where has been spread mainly in the last six years. The RPW is known to
affect over 19 species of palm trees that belong to 15 different genus. In Greece
the first appearance of the pest took place in 2005. In Pedion of Areos, Athens,
Greece, the RPW problem did appear on a palm tree at January 2010. The riddling
and cryptic behavior of the pest complicates its early detection and commonly,
when the action of the pest is discovered, it is too late for recovering the plant.
Several control methods have been used within an Integrated Pest Management
strategy, such as the destruction of the infested palm trees, dendrosurgery or
treatment with microwaves, acoustic detection, use of entomopathogenic
nematodes or insecticides and use of pheromone traps for adult monitoring and
mass trapping. For an efficient and integrated management of the RPW, it is
necessary to make a complete and thorough acquisition of the current infestation
parameters, such as the location of each palm tree, the RPW population
characteristics, the species of each palm tree, the infestation risk etc. In addition,
the data of the digitized palm trees must be available for a wide area and must be
up to date, so as to be possible to estimate the infestation risk and the measures
that must be taken.

For a robust and effective management of the RPW to an infected area, a
complete accumulation of all the necessary parameters that affect the spread of
the pest is essential. The single knowledge of the location of isolated attacks by the
pest is simply not enough in order to define the risk characteristics and to evaluate
the situation. In order to have a complete approach, the corresponding spatial,
historical, biological data should be gathered and analyzed as well as all the
treatments that are taking place. A complete definition of the pest problem can
provide the ability to select the suitable treatment per tree as well as the suitable
time of completion. For the evaluation of spatial/time characteristics of the pest
infestation, a reliable accumulation of data is required at a specified frequency by
the risk classification.

Mobile GIS (MGIS) systems that include the capability of calculation the current
location via GPS of a moving object, can be utilized for the accumulation of spatial
data. The MGIS, can virtually represent spatial information and collect spatial
related information resulting to numerous agricultural and environmental
applications. Specifically, for the risk estimation of the RPW to palm trees and for
the determination of the data collection frequency a specific Infestation Risk
Classification System (IRCS) as well as a Decision Support System (DSS) should
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be developed. Both IRCS and DSS should include multimedia capabilities, user-
friendly Graphical User Interface (GUI), secure communication with a Web GIS
system and the management of spatial / time data. A Location-aware system (LAS)
adapted to the RPW infestation management of the palm trees is a GIS system
that incorporates MGIS technologies, spatial location calculation, DSS support,
databases, multimedia, web services, and the user capability to collect spatial data
in the field, analyze, navigate etc.

In this paper, a LAS suitable for the integrated management of the RPW is
presented. The LAS was used under real conditions in Pedion Areos park in
Athens, Greece. It was developed to be used as a tool in order to acquire
spatiotemporal data in the field, estimate the infestation risk of the RPW, make
decisions about the management of the entomological problem, digitize the applied
treatments and make the data available over the Internet. The digitization of the
pam trees incorporates spatial and morphological data as well as special
observations about the infestation risk. All data is acquired via a GUI and a GPS
enabled windows mobile device by the user. This operation is performed quickly
and efficiently through an easy-to-use interface that utilizes predefined text, drop-
down lists, images and text tools by a non-expert. The LAS provided a valuable aid
towards the estimation of the infestation risk at all locations, the treatment
methodology, as well as the cost estimation. In addition, a Web GIS platform was
developed that provided the capability for online inspection of the infestation risk,
execution of spatial queries and observation of the digitized areas. All these
operations are available through a secure web environment via username /
password protection. It must be noted, that the digitization of the palm trees via the
LAS, includes not only spatial and morphological data but macroscopic
observations about the infestation grade as well. All data is gathered at the field by
the user through the GUI and are stored automatically into the corresponding
databases. For the risk estimation of the RPW, an IRCS has been developed and
incorporated in the LAS. The IRCS takes into account macroscopic observations
such as leaf symptoms, acoustical methods, specific odors and quantitative data in
order to provide a ten - grade scale for the infestation risk by the RPW. IRCS also
takes into account the spatial characteristics of the infestation and through spatial
interpolation, facilitates the creation of risk infestation maps. The GUI of the IRCS
can be utilized by a non-expert as it incorporates a simple multimedia enhanced
wizard via specific question-answer steps. Additional parameters that are also
included in the IRCS are the species, palm tree height, trunk diameter, historical
data, photos of the palm tree etc. All information regarding the palm trees
treatments are incorporated in the LAS at the field using the GUI of the system.
Treatments include mechanical extermination of the pest, use of entomopathogenic
nematodes, dendrosurgery etc.

Results show that the LAS provide easy data acquisition in the field and reliable
digitization of the palm trees. By the utilization of the system in real time conditions,
the infestation risk by the RPW has been detected at early stages providing more
efficient treatment. All the essential information regarding the palm trees, the
infestation risk, the spatial data of the area, is incorporated in the robust
environment of the system and available through the Internet. The LAS provides in
the field capability for tracking Palm trees via spatial queries as well as navigation
to them using onscreen distance measurement and orientation. These qualities
provide valuable assistance for a complete and efficient management of the RPW
infestation.
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H Siaxeipion Tng TpooBoAng Twv goivikoeidwyv amdé To Rhynchophorus
ferrugineus (Coleoptera: Curculionidae) otov EOviké KAtmro

K. ATOPAZTOY" ki A. KONTOAHMAZ?

LEBvik6s Kriroc NITAA
2Mrrevakeio dutoraboAoyiké IvoTiTouTo

O 00BapdTEPOG EVTOUOAOYIKOG £XOpOg Twv olvikoeldwy (Kontodimas et al.,
2006), o KOKKIVOG puyxwTtog kavBapog, Rhynchophorus ferrugineus (Olivier)
(Coleoptera: Curculionidae), mpoocéBale 1o KaTd 10 €10G 2010 TTEVTE QOIVIKOEION
(Phoenix canariensis) otov EBvikd Ko, evy Tov Atrpidio Tou 2011 kataypa@nke
hia akopa mmpoofBoAn (emmiong oe P. canariensis). O1 xeipioyoi Tou akoAouBnoav
TOV evTOTNIONO TNG TTPOCROARG ATav: 1) Evnuépwon Tou appodiou QUTOUYEIOVOUIKOU
eAeyktl Kal Tou Mrtrevakeiou @utotraBoloyikoU Ivomitoutou, 11) EvdeAexng
ETMOKOTINGCN YIa TNV aveUPEDN TTPOCGROAWY Kal Kataypa@r) Tou aplBuou, Tou €idoug
Kal Tou UWoug Twv @oIviKoeldwv Tou KATtrou, 1) Putolyeiovouikd ag@alig
agaipeon Twv TPooBoAwv (agaipeon Twv TTPOCRERANPEVWV POIVIKODEVOPWY N
OeVOPOXEIPOUPYIKA agaipean Tou TTPOCRERANUEVOU TUAKATOG TOU QPOIVIKOEIBOUG),
Iv) Mnviaieg etrepBaoeig ye evropyotraboydvoug vnuatwdelg ye xiro¢avn (Llacer et
al., 2010) katd TNV TTEPiIodo Maptiou 2010 - OkTwRpiou 2010 kai ATrpiAiou 2011
€wg onuepa Kal v) AvatrTuén SIKTUOU QEPOUOVIKWY Trayidwy (atmd 1o ZeTTéURpPIo
Tou 2011) (AyyeAakoTTouAog K.d., 2009).

ZUVOAIKG KaTaypdgnkav 424 @oivikddevdpa (216 Phoenix canariensis, 2 P.
dactylifera, 39 Washigntonia filifera, 7 W. robusta, 111 Trachycarpus fortunei, 22
Livistona chinensis, 29 Chamaerops humilis, 1 Syagrus romanzoffianum) kai
mepitrou 160 otropdPuUTa OAWY TWV €1IdWV. Kataypd@nkav ol £ TTpooBoAEG aTTd R.
ferrugineus (o€ P. canariensis) Tou TTpoavagépdnkav, kal dUo Enpdvoelig armmo
dyvwoTta aitia (evog W. filifera kai evog P. dactylifera). ta mpooBeBAnuéva
POIVIKOOEVOPA  TTPAYUATOTTOINONKE QUTOUYEIOVOUIKG OOQAAAG a@aipeon Twv
TTPOGROAWV: Tpia POIVIKOBEVOPA ATTOPAKPUVONKAV KAl O€ Tpia TTPAYUATOTTOINONKE
OeVOPOXEIPOUPYIKN aQaipecn Tou TTPOCRERANPEVOU TUAMOTOG. Z€ QUTA OPWG
dlamoTwonke eTavampooBoAn apxég Tou Bépoug Tou 2011, mMBavov Adyw TG Un
EQAPHPOYNG QUTOTTPOCTATEUTIKWY (EVTOPOTTIABOYOVOI VNUOTWOEIG PE XITOlAvn) KATA
ToUuG PAvEG NoéuPplo-MdapTio Kal yia To Adyw auTtd amaITABnke emmavaAnyn Tng
diadikaaiag.

Aedopévng Tng Trapoucsiag Tou exBpolu o€ OAn Tnv ATTIK Ot MEYAAoug
TANBuopOUG, n diaxeipion Tou TTPoBAARuaTog atov EBviké KAtro Katd 1O TeEAeuTaio
€TOG KpPIVETQI ETTITUXAG, TTAPA TO PEYAAO XPOVIKO KeVO KATA TNV €QApPHOYR Twv
emePPaoewy  QutoTpooTaoiog. Q¢ €K TOUTWV yia Tnv €TTOPEVN  TTEPIOSO
TTpoypappaTiCeTal: 1) EvOeAexng €mOKOTINON Kal Ye T PonBeia eEeIdIKEUPEVWV
epyaAeiwy, 1) durtolyeiovopikd a@oAng agaipeon Twv TTPOoBoAwv Tou Ba
epeavioTouv (agaipeon TTPOoRERANUEVWY QOIVIKODEVOPWY ) OEVOPOXEIPOUPYIKN),
) ZXOAAOTIKEG ETTEUPRACEIC PE EVIOUOTTABOYOVOUG VNUOTWOEIG HE XITOlAvn KAOe
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priva kai 1v) Aglotroinon Tou SIKTUOU QEPOUOVIKWY TTaYidwv yia padikn mTayideuon
(El-Sayed et al., 2006).
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The management the palm pest Rhynchophorus ferrugineus
(Coleoptera: Curculionidae) in the National Garden

K. AGORASTOU! and D. KONTODIMAS?

'National Garden
“Benaki Phytopathological Institute

The palm pest Rhynchophorus ferrugineus (Olivier) (Coleoptera: Curculionidae)
has invaded in the National Garden in 2010 infesting five canary palm trees
(Phoenix canariensis). On April 2011 one more infested canary palm tree has been
recorded. For the management of this serious problem the following procedure was
adopted: i) announcement of the situation in the respective Phytosanitary Inspector
as well in Benaki Phytopathological Institute, ii) assiduous survey in order to record
any infestation as well the total number and composition of the palm trees in the
park, iii) phytosanitary destruction of the infestations (destruction of the infested
palm trees or dendrosurgery), iv) treatments with entomopahogenic nematodes in
chitosan formulation (Llacer et al., 2010), every month during March — October
2010 and April 2010 — today.
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The survey has shown six infested palm trees (Phoenix canariensis), as already
mentioned above, of a total number of 424 palm trees (216 Phoenix canariensis, 2
P. dactylifera, 39 Washigntonia filifera, 7 W. robusta, 111 Trachycarpus fortunei, 22
Livistona chinensis, 29 Chamaerops humilis, 1 Syagrus romanzoffianum) and 160
seedlings of various species. Three infested palm trees were removed and on the
other three was conducted dendrosurgery. Unfortunately, in these trees early
summer was found reinfestation, probably because there were not applied
treatments during November-March 2011, and for this reason the dendrosurgery
was repeated.

For the following period it is scheduled to be conducted the above mentioned
procedure extended with more intensive survey with specialized tools, with
treatments with entomopahogenic nematodes in chitosan formulation every month
for all over the year, as well as with the construction of a network for mass trapping
with pheromone traps.
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AgloAéynon piag véag pe@odou BIOSOKIHWY Yia TOV UTTOVOMEUTH TNG TOUATAG
Tuta absoluta (Lepidoptera: Gelechiidae), pe Bdon Tnv To§IKOTNTA TWV
gvTopokTévwy indoxacarb kai Rynaxypyr®

E. POAITAKHE'?, X. EKAPMOYTZOY'?, J-L. RISON?, A. BASSI*,
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O utrovopueuTn TnG Topdrtag Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae),
givalr évag véog TTOAU onuavtikdg exBpog Tng Topdtag oe OAn Tnv Meooyelakn
Aekavn (Desneux et al., 2010). To 2009 avagEpBnKe yia TTPWTN Gopd aTnv EAAGDQ,
Kal oUviopa BpéOnke eykateaTnuévo o€ OAOKANPN TNV €AANVIKA ETTIKPATEIO
(Roditakis et al., 2010). NpooBdaAel To utrépyelo PEPOG TOu @UTOU, Kal IBIAITEPA
OTOUG KaPTTOUG, TTPOKAAWVTAG GNUAVTIKI) OIKOVOUIKA {nia.

O ¢€Aeyxog TOU €XBpoU eival SUOKOAOG. H emTuxnuévn QvTIUETWITION TOU
BaoiCetar  oTnv  oAokAnpwuévn  dlaxeipion, TTou  ouvduddel,  TTPOAnWnN,
TTapakoAoUbnon Kal Peiwon Twv TTPOCROAWY PE BIOAOYIKG Kal XNUIKG péoa. ZTIg
VEEG KOANIEPYNTIKEG TTPOKTIKEG, TO EVTOMOKTOVA Traifouv KaBopioTIKO pOAO GTnv
TpooTacia TG KaAAiEpyelag ammd 1o T. absoluta, €IBIKOTEPA O€ TTEPITITWOEIG HE
TOAU peyadAn Tieon poAlopartog. Opwg, n owoTth €@apuoyn Twv dIaBécipwy
OpaCTIKWV ouciwyv, oTa TTAdiola diaxeipiong avBekTikoTNTag (IRM) €ival kpioiung
onupaciag kabwg 10 T. absoluta £€xel avagepbei va avamTiooel avOeKTIKOTNTA O€
€VTOMOKTOVO (Siqueira et al., 2000; Lietti et al., 2005). Baoiké epyaAeio, oTa
TTpoypdupaTa dlaxeipiong avBeKTIKOTNTAG, €ival n TTapakoAoudnon Tng TogIKOTNTAG
TWV EVTOUOKTOVWYV UE EPYAOTNPIOKES PIOSOKIYEG. 2€ AUTEG TIG MEAETEG, N agloTTioTia
NG MeBOdou eivar 1dIaITEpa onuavTikh, Kabwg ol dlagopoTToINCEIG TTou Ba
TTapatnenBoulv oTnv guaioBnaoia petagu Twv TTANBUoUWY eival autég Ba uttodeifouv
TTEPITITWOEIG UTTOTITEG VIO QVATITUEN avOEKTIKOTNTAG.

>1nv Tapoloa gpyacia, XPNOIYOTTOINBNKE HIa VvEa epyaoTnplokh HEBOBOG
Biodokiywyv yia 10 T. absoluta Baoiféuevn otnv euBATTIOn QUAAWY, n OTroia
Bpioketar utmd agiohdynon amd Tov IRAC (Insecticide Resistance Action
Committee). H peBodoloyia epapudoTnke ouvoAikd o€ 8 eAAnvikoug TTANBuouoUg
T. absoluta Tou Tpoépxovrav amo TIG TEPIEPEPEG TG KpATng Kal Tng
MeAotrovviicou. H péBodog ev ouvropia €xel w¢ £EAG: Trpoviupes 2°Y oTadiou
TOTTO0ETABNKAV avd pia o€ eIBIKA KeAia TTou TTepIEiXav TEPaxIouéva QUAAD TOPATOG
eyBotmiopéva oe  dladoxikég ©6CeIG amd Ta  €VIOMOKTOVO indoxacarb  kai
Rynaxypyr®. KatapeTpriBnke n % 6vnoiudtnta Kai n TpoQIKA SpacTtnpidthTa Twv
TTPOVUPPWYV (UAKOG OTOAG 0 cm) PeTd aTTd 72 wpeg €kBeong. Ta atroteAéopata
NG Ovnoiyotnrag avaAubrnkav pe Tnv péEBodO Probit, evwy TNG TPO@IKAG
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OpaoTnpidtnTag pe ANOVA. OAa T1a Treipduata eKTEAEOTNKAV 2 QOPEG yia va
aglohoynBei n eTavaAnyipoTnTa TNG PEBGBOU.

AloTmoTwenke o1 PEBOBOG KATA BACN ATAV OXETIKA €UKOAN GTNV £QAPUOYT KOl
agiémotn. H emavaAnyipétnta tng pebddou emPBefaiwbnke kKabwg o€ Kapia
TePITTWon dgv dIATIOTWONKAV OTATIOTIKA ONUAVTIKEG DIAPOPOTTOINCEIG JETAEU TWV
ETAVOARYEWY Kal yid Ta dUo eviopoktdva. Me Bdon 1o X° dev SIomoTWOnKe
ETEPOYEVEIQ  €VTOG TwV TANBUOUWY KOl TO  OTTOTEAECPATA  TTEPIYPAPNKAV
IKavoTroINTIKG aT1rd TO YPAuuIKO poviého Log(Dose) — Probit (Mortality %). H
nuiogia d6on Bavatwong (LCsp) yia 1o indoxacarb kupdvOnke amméd 1.40 éwg 19.4
ppm Kai yia 1o Rynaxypyr® amé 0.09 éwg 0.55 ppm. O Mo £uaioBnTog TTANBUCHAC
Kal yia Ta dUo evropokTéva Bpébnke ota Pihiatpd (Pel-1). O Aiydtepo euaiobnTog
TANBUoPOG yia To indoxacarb Bpébnke oto Kevrpi lepdmetpag (ler-3) kai Aiydtepo
£UaiodnToC TTANBUCHAC yia To Rynaxypyr® otnv Kutrapioaoia.

H tpo@iki dpacTnpidTNTa TWV EVIOPWY TTEPIOPIOTNKE ONUAVTIKA OE OXEon ME
Tov paptupa (P<0.05) ot ddocig peyahuTtepeg amd 3 ppm yia 1o indoxacarb, kai
peyaAUtepeg amd 0.3 ppm yia To Rynaxypyr®. H peiwon NG TPOQIKAC
dpacTNPIOTNTAG CUCXETIOTNKE HE TNV OO0N €QAPUOYAS Kal TN napamgoopavn
OvnoiyoTnTa o€ KABe eTEPPAOT. ZUYKPIMEVA O OUVTEAECTNG OUOXETIONG R peTagU
TPOYIKAG dpacTnEIATNTAG Kal Bvnoiyétntag % nrav 0.66 (n=68) pe kAion 1.42 yia
10 indoxacarb, kai 0.89 (n=67) pe kAion 1.01 yia To Rynaxapyr®.

Ta ammoteAéopata TNG HEAETNG OTTOTEAOUV TA TTPWTA dNUOCIEUPEVA BEBOPEVA VIO
10 T. absoluta kai Ta eviopokTéva indoxacrab kai Rynaxypyr® o€ d1gBvég eTmiTredo.
TéNog, TTpoTaBAKav TPOTTOTTOINCEIG OTNV JeBodoAoyia, e Baon Tnv BioAoyia Tou T.
absoluta, TTou a@opoucav Tnv peiwon TNG BvnOILOTNTOG XEIPIOPWY KAl TNV
ouyxpoviouévn owBeaia yia Tnv €miTeUEN NAIKIGKA OpoIGHopPwWV yevewy. Ol
TPOTTOTIOINOEIG EVOWNATWONKAV GTO £TTIONUO KEipevo TNG peBodoAoyiag Tou IRAC.
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Validation of a novel bioassay method for tomato borer Tuta absoluta
(Lepidoptera: Gelechiidae), based on the toxicity of insecticides
indoxacarb and Rynaxypyr®
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Tuta absoluta is a new major pest of tomato crops in the Mediterranean
(Desneux et al., 2010). In 2009 it was found in Greece for the first time, but soon it
was considered widespread in the Hellenic territory. Control of the pest is
problematic, and chemical insecticides play a key role in a successful management
scheme. Monitoring of the pest susceptibility to registered insecticides is a key
element of integrated resistance management (IRM). For this reason, a new
bioassay has recently been confirmed as an “IRAC approved method” by IRAC
Methods Group. It is based on leaf dip methodology using second instar T.
absoluta larvae. The method was validated on 8 Tuta absoluta populations from
the Regions of Crete and Peloponnesus. Commercial formulations of the
insecticides indoxacarb and Rynaxypyr® (clorantraniliprole) were used. All
experiments were repeated twice to confirm the repeatability of the method. The
mortality % and the feeding activity of the pest were recorded after 72h.

The results of the study suggest that the method is robust and easy to perform.
The repeatability of the method was confirmed since no significant differences were
observed between replications. No heterogeneity was detected in the populations
tested, for both insecticides. For indoxacarb LCsg ranged between 1.40 to 19.4 ppm
and for Rynaxypyr® from 0.09 to 0.55 ppm. The most susceptible population was
found in Filiatra (Pel-1) to both insecticides. The population with the lowest
susceptibility to indoxacarb was found in Kentri lerapetra, and the lowest
susceptibility to Rynaxypyr® was found in Trifilia. Insects exposed to insecticides
exhibited reduced feeding activity. Reduction was associated with the insecticide
dose and the % mortality observed. Significant reduction in feeding activity was
observed for doses over 3 ppm for indoxacarb and over 0.3 ppm for Rynaxypyr®.
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MpwTtn Kataypaen emgAuiou gidoug KNKISOpUYaGg Tou Yévoug Lasioptera
(Diptera: Cecidomyiidae) o€ kaAAIEpyElEg TOPATOG KAl Ayyoupldg
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> € KOANIEPYEIEG TOUATAG KAl Ayyoupldg OTo BEPUOKATTIO, ONUEIWONKE OTN XWwpa
Mag TTpoaoAr atrd £va Eviopo exBp0 TTOU TTPWTN POPA avaPEPETal VA TTPOCBAAAE
Ta TTapamdvw @utd (Skuhrava and Skuhravy, 1997; Gagné, 2010). MpoékeiTal yia
éva €idog KNKIBOPUYAG TTOU avrKel aTo Yévog Lasioptera (Diptera: Cecidomyiidae).
MpooPoAég atmd To EvToPo auTO onUEIWBNKav yia TTPWTN @opd Tnv dvoign Tou 2001
oe KaANIEpyEIa ayyouplidg uTté KAAuwn oTnv TTeploxr NG TpIQuAiag. ATTo TOTE KABE
XPOVO onuelvovTal TTPoORoAEG Kupiwg atmd MdapTio €éwg lodvio kal ZemTéuPpio
E€wg AekéuBplo otnv Tepioxn NG TpipuAiag. Etriong 1o BivoTtwpo Tou 2004 aAAd
Kal Tou 2005 onuavTikEG CnUIEG atrd auTtd TO EVTOMO KATAYPAPNKAV O€ KAANIEPYEIEG
Topdrag kal ayyoupidg utd KaAuwn otnv meploxn Tou Mapabwva ATtTikAg. Ol
TTPOVUH@PEG TOU EVTOUOU auTOU €ival ATTODEG, £XOUV XPWHA £VTOVO TTOPTOKAAI KAl O€
TAAPN avaTITUEN TO PAKOG Toug @BAvel Ta 2,8mm. O1 TTpovUU@ES avaTTTUcoovTal
KOTA OpAadeg OTO €0WTEPIKO TOU OTEAEXOUG Kal Twv TTAAyIwv BAaoTwv. Ze KAOE
Béon TPOCPBOAAG ONUEIWVETAl  ONUAVTIKOG OPIBPUOG TTPOVUUPWY O OTT0iog
KupavOnke ota dciypata TTou €geTdotnkav, o1d 4 €wg kar 20 Tmpovuugeg. Ol
TTPOVUUPEG TTPOKAAOUV TNV OTTO0UVOECN TOU QUTIKOU I0TOU KOl TO OXNUOTIOUO
EOWTEPIKNG KOIANOTNTAG. H Trapoucia Tou €eviOpou €XEl WG OTTOTEAEOUA TNV
avdoxeon TNG avaTrTuéng Tou euTOU KaBwWG Kal Tn PEiwon Tou aplBuou aAAd kai Tou
MEYEBOUG TwV KAPTTWYV. Z€ delydaToANYia TToU TTPAYHaTOTIOINONKE 0€ KAANIEPYEID
Topdrag umd kaAuwn otnv TpiguAia Tov AulyoucTto Tou 2011 onueiwBnke
ONMAvTIKOG apIBuog TTPooBoAwyv avd @uTo. MNa TNV amouyr CNUAVTIKWY {nuIwv
Ba TpéTTel va atmmo@euyeTal n dnuioupyia TTANywv OTo OTEAEXOG. Ta pETpa TTou
€QapPOCovVTal YIa TNV QVTIUETWTTION TWV UTTOAOITTWYV SITITEPWY TToU TTPOCBAAAoUV
TNV TOPATA QAiveTal OTI JTTOPOUV va GUPBAAAOUV Kal TNV QVTIMETWITION AuToU TOU
eviopou. QoTO00, TTEPAITEPW EPEUVA OTTAITEITAI YIO TNV TAUTOTTOINON Tou €idoug,
TNG KOTaywyng Tou aAAG kal Tn PEAETN TNG BlooikoAoyiag Tou Kal TG ¢nuidg TTou
TTPOKOAEI.
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First record of a new insect pest, Lasioptera sp. (Diptera: Cecidomyiidae),
on tomato and cucumber crops
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Previously unrecorded damage to tomato and cucumber crops grown in
glasshouses in Greece is described and attributed to an unidentified species of
Lasioptera (Diptera: Cecidomyiidae). The legless larvae are relatively small (up to
about 3mm long). When fully developed, final instar larvae are orange with a
conspicuous sternal spatula (about 0.3 mm long) on the underside of the first
thoracic segment. Adults are small flies (wing length 1-2 mm) densely clothed in
dark scales, which are easily lost from preserved specimens. Larvae develop in
stems and resulting necrosis induces wilting, stem breakages and reduction of fruit
production. Methods of cultural and chemical control are suggested and the need
for further research to establish the identity of the pest, its probable origin,
bioecology and damage potential is emphasised.
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MpwTn ava@opd dekATTEVTE VEWV £1I8WV a@idwv oTnv EAAGSa
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‘Epeuva Trediou TTpayuaTtoTroindnke Katd Tn didpkeia Twv eTwyv 2006 €wg 2009
yla TOoV eviOmMOPO TPooRBoAwyv  a@idwv o€ €TACIOUG KAl TTOAUETEIG,
KoAAlEpyoUpEVOUG  Kal  auToueig  EevioTég. O1  a@ideg Tou  GUAAEXBNKav
diatnpRBnkav og @loAidia TTou TTepigixav didAupa ouvTipnong atmoteAoUPEVO aTTo
2 pépn alBuAikAg aAkOANG 95% kai éva pEéPog yaAakTikou o&éog 75% B/B). H
TAUTOTTOINCT TOUG TTPayHaToTroIfOnke pe BAon Ta POPPOAOYIKG XOPOKTNPIOTIKA
TWV ATITEPWV KUPIWG OTOUWY KOl T QUTA-EEVIOTEG OTA OTIOIQ EVTOTTIOTNKAV
(Blackman and Eastop, 1994; Blackman and Eastop, 2006). ERdoufvTa mévre -dn
KaTayeypaupéva €idn- TautotroinOnkav emi 144 @utwv-eviotwyv (Tsitsipis et al.,
2007; Zdaptrag K.a., 2009). ‘OAa T1a €idn avikav otnv oikoyéveia Aphididae. H
TTAEIOVOTNTA TOug (63 €idn) avrike oTnv utroolkoyévela Aphidinae (16 €idn otnv
@UAR Aphidini, 5 otn @uAfR Aphidini-Rhopalosiphina kai 42 otn @uAfl Macrosiphini).
Emiong, TautomroinOnkav Tpia €idn Tng utrooikoyévelag Callaphidinae (QuAn
Panaphidini), Tpia tng utrooikoyévelag Eriosomatinae (QuArp Fordini), éva €idog
Eriosomatinae (@uAr} Pemphigini) kai duo €idn Eriosomatinae (@uAr) Eriosomatini).
AUo €idn aviikav oTnv uttooikoyéveia Chaitophorinae (@uAr) Chaitophorini), evw éva
€idog avrke oTnv uttooikoyévela Chaitophorinae (@uAn Siphini).

MeyaAUTepo €UpOG EeviOTWY KaTaypdenke yia Ta €idn Aphis fabae [17 €idn tTou
avikav oTig olkoyéveleg Compositae (3), Cruciferae (1), Chenopodiaceae (1),
Umbelliferae (1), Rubiaceae (2), Urticaceae (1), Papaveraceae (1), Polygonaceae
(3), Liliaceae (2), Portulacaceae (1), Pittosporaceae (1)], Myzus persicae [11 €idn
Tou avrkav oTig oikoyéveleg Cruciferae (5), Leguminosae (1), Solanaceae (2),
Compositae (1), Liliaceae (1), ka1 Urticaceae (1)], Aphis craccivora [7 €idn tTou
avAkav oTIG olkoyéveleg Leguminosae (5), Amaranthaceae (1) kai Zygophyllaceae
(1)], Aphis gossypii [7 €idn TTOU avAkav oTIG oikoyéveleg Cucurbitaceae (2),
Solanaceae (3), Malvaceae (1), kai Apocyanaceae (1)], Rhopalosiphum maidis kai
Sipha (Rungsia) maydis (5 €idn Tng oikoyévelag Poaceae).

Ta véa €idn TTOU ava@épovral yia TTPWTN @opd oTn Xwpa eivar Ta Aphis
avicularis (Hille Ris Lambers), Aphis balloticola Szelegiewicz, Aphis spiraephaga
Muller, Aphis urticata Gmelin, Brachyunguis tamaricis (Lichtenstein), Dysaphis
cynarae (Walker), Dysaphis devecta (Walker), Hyadaphis passerinii (del Guercio),
Macrosiphum knautiae Holman, Melanaphis sorghi (Theobald), Monellia caryella
(Fitch), Pemphigus spyrothecae Passerini, Tinocallis takachihoensis Higuchi,
Toxoptera odinae (van der Goot) kair Uroleucon (Uromelan) nigrocampanulae
(Theobald). OAa Ta véa €idn avrikouv oTnv olikoyévela Aphididae. EE" autwy,
Owdeka avikouv oTnv utrooikoyévela Aphidinae [€€1 otn @uAn Aphidini [(A.
avicularis, A. balloticola, A. spiraephaga, A. urticata, B. tamaricis, T. odinae), éva
otn  @uAf  Aphidini-Rhopalosiphina (M. sorghi)], kai Tévre €idn oTn QUAN
Macrosiphini  (D. cynarae, D. devecta, H. passerini, M. knautiae, U.
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nigrocampanulae)]. ‘Eva €idog avAkel oTnv utroolkoyévela Eriosomatinae, @uAn
Pemphigini (P. spyrothecae) kai T€Aog, dUO €idn avrKOUvV GTNV UTTOOIKOYEVEIQ
Callaphidinae, @uAfj Panaphidini (M. caryella, T. takachihoensis).
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First record of fifteen aphid species new to Greek aphid fauna

A.P. PAPAPANAGIOTOU! and M. TAYLOR?

1Crop Protection Laboratory, Department of Greenhouse Crops and Floriculture, Faculty of
Agricultural Technology, TEI Messolonghiou, 30200 Messonghi
?plant and Invertabrate Ecology Rothamsted Research, Harpeden Hertfordshire,
AL5 2JQ United Kingdome

A field survey was conducted during 2006-2009 in search of aphid infestations
on annuals and perennials, cultivated and weed host-species. Collected aphids
were stored in plastic vials containing preserving fluid (2 volumes of ethyl alcohol
95% and 1 volume lactic acid 75% w/w). Aphid identification was made based on
morphological features of mostly apterae speciments using available keys, and
also the host-plants infected (Blackman and Eastop, 1994; Blackman and Eastop,
2006). 75 aphid species already known as members of Greek aphid fauna were
identified on 144 host plants (Tsitsipis et al., 2007; Zarpas et al., 2009). All species
belonged to family Aphididae. The majority (63 species) belonged to Subfamily
Aphidinae (16 species to tribe Aphidini, 5 species to tribe Aphidini-subtribe
Rhopalosiphina and 42 species to tribe Macrosiphini). Also, 3 identified species
belonged to Subfamily Callaphidinae (tribe Panaphidini), 3 species belonged to
Subfamily Eriosomatinae (tribe Fordini), one species belonged to Subfamily
Eriosomatinae (tribe Pemphigini) and two species belonged to Eriosomatinae (tribe
Eriosomatini). Also, two species belonged to Subfamily Chaitophorinae (tribe
Chaitophorini), whereas one species belonged to Chaitophorinae (tribe Siphini).
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Aphis fabae was found infesting 17 different host-species, belonging to
Compositae (3), Cruciferae (1), Chenopodiaceae (1), Umbelliferae (1), Rubiaceae
(2), Urticaceae (1), Papaveraceae (1), Polygonaceae (3), Liliaceae (2),
Portulacaceae (1), and Pittosporaceae (1)]. Myzus persicae was collected from 11
species belonging to Cruciferae (5), Leguminosae (1), Solanaceae (2), Compositae
(1), Liliaceae (1), and Urticaceae (1)]. Aphis craccivora was found on 7 host plants
belonging to Leguminosae (5), Amaranthaceae (1), and Zygophyllaceae (1)]. Aphis
gossypii was found infesting plants belonging to Cucurbitaceae (2), Solanaceae
(3), Malvaceae (1), and Apocyanaceae (1)], Rhopalosiphum maidis and Sipha
(Rungsia) maydis were collected from 5 host plants each, belonging to Poaceae).

Aphid species Aphis avicularis (Hille Ris Lambers), Aphis balloticola
Szelegiewicz, Aphis spiraephaga Muller, Aphis urticata Gmelin, Brachyunguis
tamaricis (Lichtenstein), Dysaphis cynarae (Walker), Dysaphis devecta (Walker),
Hyadaphis passerinii (del Guercio), Macrosiphum knautiae Holman, Melanaphis
sorghi (Theobald), Monellia caryella (Fitch), Pemphigus spyrothecae Passerini,
Tinocallis takachihoensis Higuchi, Toxoptera odinae (van der Goot), Uroleucon
(Uromelan) nigrocampanulae (Theobald) are reported for the first time in Greece.
All new members of Greek aphid fauna belong to family Aphididae. Twelve out of
15 new aphid species belong to Subfamily Aphidinae [6 species in the tribe
Aphidini (A. avicularis, A. balloticola, A. spiraephaga, A. urticata, B. tamaricis, T.
odinae), one in Aphidini-Subtribe Rhopalosiphina (M. sorghi), and 5 in tribe
Macrosiphini (D. cynarae, D. devecta, H. passerini, M. knautiae, U.
nigrocampanulae)]. One species belongs to Subfamily Eriosomatinae, tribe
Pemphigini (P. spyrothecae) and two species belong to Subfamily Callaphidinae,
tribe Panaphidini (M. caryella, T. takachihoensis).
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H a@ida Tou autreAiol, Aphis illinoisensis (Hemiptera: Aphididae):
OepUIKEG ATTAITAOEIS AVATITUENG KAl SNUOYPAPIKEG TTAPAUETPOI
ot &1 ToiKIAieg apTTEAIOU

K.A. MQPAITHY, I.T MAPIAPITOMOYAOZ2?, K.A. ZAPMAZ! kai
LA TEITEINHEL®

1Epyorcrn?plo EvropoAoyiag kai ewpyikn¢ ZwoAoyiag, Tunua ewrroviag,
Qurikni¢ Mapaywyris kai AyportikoU lNepiBdAdovrog, Mavemoriuio Osooaliag,
006¢ @urdkou, N. lwvia BéAou, 38446, Mayvnoia
2Tur’]ua Bioxnueiag kai BiorexvoAoyiag, lMNMavemoriuio Osooaliag,
lMAouTtwvog 26, Adpioa, 41221
3I'Iorpo(/cra O1euBuvan: 066¢ Maivadou 4, BpiAnooia, 15235

H a@ida Tou aptreAioU, Aphis illinoisensis (Shimer), katdyeral até 1n B. Apepikn
(Baker, 1917). Epgaviotnke yia TTpwTn @opd oTnv Trepioxn tng Meooyeiou 1o 2003
(Rémaudiere et al., 2003), otnv EAAGda 10 2005 (Tsitsipis et al., 2005), evw
mpdopata kataypdenke otn Tuvnoia (Kamel-Ben Halima and Mdellel, 2010),
AAyepia (Laamari and Coeur d’Acier, 2010) ka1 lopanA (Barjadze and Ben-Dov,
2011). NMopd Tn ouvexn €CATTMAwoN Tou eviOpou, dev £Xouv dnuUOOoIEUBEl apKeTd
oToIxeia TTadvw aTtnVv BloikoAoyia Tou.

MeAeTABnkav  of  BepuIkEG  amaITACEIS  avaTTUENG  Kal  Onuoypa@Ikd
XOPAKTNPIOTIKG TOU €VTOUOU O€ £€1 TTOIKIAiEG auTTEAIOU, OIKOVOMIKAG onuaciag yia
Tnv EAANGSa. EidikéTEpa, Kataypd@nke o XPOVOG QVATITUENG TWV VUUQWV OE
1é00€pIG OTOBEPEG Bepuokpaaieg (17, 20, 23 kai 26°C) (pwroTrepiodo $16:28, =x.
Yyp. 6015 %) oTig TTOIKIAiEG ‘ZouATaviva’ kal ‘AyiwpyiTiko’ ag 10 eTTavaAfyelg. Me Tn
pEBOBO TNG BepIKAG ABPOIONG UTTOAOYIOTNKE TO KATWTEPO Oplo avdatTugng (LDT)
Kal n Bepuikr) otabepd (K). Emmiong, TpoodiopioTnke o Xpovog avamTuéng Kal n
BvnoiudTNTa TWV VUUQWY, OI ONUOYPAPIKEG TTAPAPETPOI TwV evNAiKwv Kal ol
TTapdpeTpol auénong Tou TANBucopoUu TNG a@idag OTIS TTOIKIAiEG ‘ZouATaviva’,
‘ZaBRatiave’, ‘Mooxdto Aeukd’, ‘Ayiwpyitiko’, ‘Maupoddgevn’ kai ‘Merlot’ oToug
23°C (916:38, Zx. Yyp. 60%5 %) oc 30 smmavaAelg avd ToikIAia.

BpéOnke OTI 0 xpOVOG AVATITUENG WEIWVETAI JE TNV algnon TnG Bepuokpaaiag Kal
oTIG dUo TToIKIAiEG. TO BewpnTIKA KATWTEPO OPIO AVATITUENG UTTOAOYIOTNKE OTOUG
4,2°C kai 5,4°C, esvy amairoOvrar 110,9 kai 104,1 nuepoPabuoi péxpl TNV
evnAIKiwon TnG agidag otn ‘ZouAtaviva’ kal 0To ‘AylwpyiTIKO’, avTioToixa. H vUp@IKNA
Ovnoiyotnta ATav xaunAl oto ‘ZaBpatiavo’ kai otn ‘Maupoddevn’ kal uwnAfl oTo
‘MooxaTto Aeukd kal o010 ‘AyIwWPYITIKO, €V O XPOVOG AVATITUENG TTAPEUEVE
oTaBepdG PeTALU Twv TToIKIAIWY. H péon didpkeia CwAG Twy evnAikwy Kai n péon
OIGPKEIO TNG META-QVATTAPAYWYIKAG TTEPIOOOU ATAV CNUAVTIKA HEYAAUTEPEG OTO
‘Zappamiavde’ amd o611 oto ‘Mooxdto Aeuko’, ‘ZouAtaviva' kai ‘Maupoddagvn'.
AvTiBeTa, n péon SIAPKEIO TNG AVOTTAPAYWYIKAG TTEPIGBOU, N PEON avatrapaywyn
Kal ol TTAnBuopiakoi TrapdueTpol augnong (kabapdg avatrapaywyikdg pubudg,
XpoOvog diTAaciacpuou Tou TTANBuopou, péon didpkela yevidg, evOoyevig pubuog
augnong) o¢ diEpepav oNUAVTIKA JETALU TwV TTOIKIAIWV.
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AlomoTwOnke 611 o1 €€eTalOPEVEG TTOIKINIEG €ival KOTAAANAEG yia TNV avatTuén
NG agidag. Ta TTapatrdvw oToIXEia, €ival T TTPWTA TTOU avAQEPOVTAl OXETIKA HE
TNV avamtuén kal Tnv aognon Twv TTANBUCOUWYV TnG aQidag Tou aptreAIoU Kal
MTTOPOUV Va XPNOIKWOTTIOINBOoUV yia TNV ATTOTEAECUATIKOTEPN BIAXEIPIOTN TOU EVTOUOU.
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The grapevine aphid, Aphis illinoisensis (Hemiptera: Aphididae):
thermal requirements for development and demographic parameters
on six grapevine cultivars

C.A. MORAITI}, J.T. MARGARITOPOULOS?, K.D. ZARPAS! and
J.A. TSITSIPISY®

!Laboratory of Entomology and Agricultural Zoology, Department of
Crop Production and Rural Environment, University of Thessaly,
Fytokou St., N. lonia Volou, 38446, Magnesia
2Department of Biochemistry and Biotechnology, University of Thessaly,
Ploutonos 26, Larissa, 41221
SPresent address: 4 Mainalou street, Vrilissia 15235

The grapevine aphid, Aphis illinoisensis (Shimer), has invaded in various
regions in the Mediterranean basin. The objectives of the present study were: i) to
determine the thermal requirements for aphid development, and ii) to assess its
performance on six grapevine cultivars of economic importance in Greece. In the
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first case, the grapevine aphid was reared at four constant temperatures (17, 20, 23
and 26°C) on ‘Soultanina’ and ‘Agiorgitiko’ cultivars and the thermal summation
method was applied to estimate the lower developmental thresholds and the
thermal constants in each cultivar. In the second case, age-specific life tables were
constructed and population growth parameters on cultivars ‘Soultanina’,
‘Savvatiano’, ‘Moscato Bianco’, ‘Agiorgitiko’, ‘Mavrodafni’ and ‘Merlot’ were
estimated at 23°C. The theoretical lower developmental threshold was 4.2°C and
5.4°C, and 110.9 and 104.1 day-degrees were required for aphids to reach
adulthood on ‘Soultanina’ and ‘Agiorgitiko’, respectively. Nymphal mortality, adult
longevity and post-reproductive period differed significantly among grapevine
cultivars. In contrast, there was no significant variation in population growth
parameters among cultivars. Overall, our data showed that all examined cultivars
are suitable hosts for the aphid. This study is the first dealing with the development
and population growth of A. illinoisensis. Thus, our results contribute substantially to
our knowledge about the biology of the species and could be useful for the
improvement of management strategies against this pest.
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Emidpaon Tng Beppokpaciag aTn TEPATWON TNG dIATTAUCNG SI0POPETIKWV
TTANBUC WYV TNG PaYOAETISOG TNG KEPATIAG

K.A. MQPAITH!, X. NAKAZ? kai N.O. MAMAAOMOYAOE:!

'Epyacrripio EvrouoAoyiag kai ewpyikng ZwoAoyiag, Tunua ewrroviag,
@urtikng Mapaywyris kar Ayportikou lMepiBaAdovrog, Mavemiariuio Osooaliag,
0066¢ ®urdkou, N. lwvia BéAou, 38446, Mayvnaoia
2Epyacrrr7p/o Biouetpiag, Tunua ewrroviag, uriknis MNMapaywyngs kar Ayporikou [epiBdAAovrog,
Mavemorriuio Osooaliag, 066¢ Purékou, N. lwvia BéAou, 38446, Mayvnaoia

H payoAénda Tng kepaoidg, Rhagoletis cerasi (Diptera: Tephritidae), diaxeipadel
oe uttoxpewTikA didtTaucn oto oTddio TnG vuueng (Boller and Prokopy, 1976). Ol
XOUNAEG Bepuokpacieg Kat@ Tn OIGPKEIO TOU XEIMWVA gival ATTOPAiTNTEG yIa TNV
TTeEPATwaon NG didmaucng aAAd 0 aTTaITOUPEVOG XPOVOG EKBEONG OE QUTEG EVOEXETAI
va dlo@épel ueTagl TAnBuouwyv atmo dia@opeTikég TTeploxES (Tauber and Taube,
1976; Danks, 1987). Z1n TTapouca epyocia UPEAETHOAUE TNV €TTIOPACN XOUNAWYV
Beppokpaciwy otV TEPATwon Tng S&IdTmauong vupgwy Tou R. cerasi TTou
TTPOEpXovTav aTTé TPEIG BIAPOPETIKOUG TTANBUCUOUG.

ZUYKEKPIPEVA, HEAETABNKE N TTopEia TTEPATWONG TNG dIATTAUoNG TTANBUC WY ToU
R. cerasi Tou mpoépyovrtav amo 1n Adevng Kolavng, Ta KaAd Nepd Mayvnaoiag kai
10 Dossenheim [lepuaviag petd otmmd €kBeon TOug yia dIAQPOPETIKA XPOVIKA
diacTriyara otoug 0, 5, 8, 10 kar 12°C. Ouadeg 100 vuP@wy amd KABs TTANBUGO,
METG amd ékBeon yia 60 nuépeg otoug 25°C, TOTTOBETABNKAV OTIC TIAPATIAVW
Beppokpaaieg yia xpoviké didoTnua TTou KupaivovTav atré 1 - 9 urveg. Ze TakTd
XPOVIKA Slo0TruaTa 1Tou Kupaivovtav amd 15 nuépeg €wg €va pnva, dOciyuara
VUPOWY TV TTapatrdvw TTANBUOUWY PETapEpOvVTav atTd TIG XauNAEG BepUOKPATiES
oToug 25°C OTIoU Kal KATaypapovTav KaBnuepivd Ta e€epxdueva eviAika (apoeviKa
Kal OnAukd).

H avd@Auon Twv atmmoteAeopdTwy £€3€i1Ee OTI 0 TTANBUOWOG, N Bepuokpacia, n
mepiodo  WuEng kal ol aAAnAemdpdoeic Toug (TTANBuoudg X Bepuokpaaia,
TTANBUOPOG X TTEPIOdO WUENG, Kal Beppokpacia X TTEPIOdO WUENG) NTav CNUAVTIKOI
EKTIUNTEG TNG TTEPATWONG TNG BIGTTAUCNG TWV VUPQWYV Tou R. cerasi. O TTAnBuoudg
Twv Kahwv Nepwv ohokArpwoe Tnv diamrauaon taxUTtepa oTig Bepuokpaaieg 5 -10°C
ot oxéon We TIg Bepuokpaaicg 0°C kai 12°C. O1 TAnBuouoi Tng Adgevng Kolavng Kai
Tou Dossenheim eppaviag ohokAnpwaoav Taxutepa Tnv didmaucn otoug 5°C Kal
8°C ote axéon e Tig Beppokpaaieg 0, 10 kai 12°C.

JupTrEpOOHATIKG, o VUPQEG Tou R. cerasi TTou TTpogpyovTal aTTd dIaQOopPETIKOUG
TTANBUCOPOUG QaiveTal OTI €XOUV OIAMOPETIKEG OTTAITACEIS O€ XAUNAEG BEpUOKPATieg
ylo TV TTEPATWON TNG dIATTAUONG, TOAVOTOTA WG ATTOTEAEOUA TNG TTPOCOPHOYNG
TOUG OTIG TOTTIKEG OUVONKEG TTOU KaBopIfel TO CUYXPOVIOMO TNG €P@AvIONG Twv
eVNAIKWV pE TNV TTapoucia KAaTAAANAWY KAPTTWV YIa WOTOKia. ZUVETTWG, N avATITUgN
OTPATNYIKWY OAOKANPWHEVNG QVTIUETWTTIONG TNG PAYYOAETIONG TNG KEPAOIAG TTPETTEI
va Bacietal o€ TTANBUCUIAKE TTPOTUTTA EEEIBIKEUPEVA YIa TNV KABE TTEPIOYT).
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Effect of temperature on diapause termination of pupae of different
populations of the European cherry fruit fly

C.A. MORAITI}, C. NAKAS? and N.T. PAPADOPOULOS?

1Laboratory of Entomology and Agricultural Zoology, Department of Crop Production and Rural
Environment, University of Thessaly, Fytokou St., N. lonia Volou, 38446, Magnesia
?Laboratory of Biometry, Department of Crop Production and Rural Environment, University of
Thessaly, Fytokou St., N. lonia Volou, 38446, Magnesia

The European cherry fruit fly, Rhagoletis cerasi (Diptera: Tephritidae), is a
univoltine, stenophagous species that undergoes obligatory pupal diapause.
Prevalence of low temperatures, during winter, is essential for diapause
termination. Requirements of different R. cerasi populations in both length and
magnitude of cold periods for diapause termination are likely different. We studied
the effect of different low temperatures and different chilling periods on the progress
of diapause termination of R. cerasi pupae obtained from three geographically
distant populations. Newly formed R. cerasi pupae from Kozani (Dafni), Magnesia
(Kala Nera) and Germany (Dossenheim) after being kept at 25°C for 60 days, were
exposed at 0, 5, 8, 10 and 12°C for a period ranging from 1 to 9 months. Following
exposure to low temperature, a sample of 100 pupae of each population was
transferred back to 25°C and adult emergence was followed daily. Data analysis
reveals that population, temperature, chilling period and their interactions
(population x temperature, population x chilling period, and temperature x chilling
period) significantly affected diapause termination. It seems that each population
has different requirement for low temperatures to terminate diapause as a result of
local adaptation towards synchronizing adult emergence with host fruit availability.
Therefore, integrated pest management strategies for R. cerasi should be adapted
to local conditions seriously considering local adaptation in diapause intensity.
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EmiBiwon evnAikwv Tng piyag tng Meooyeiou, Ceratitis capitata
(Diptera: Tephritidae), uTré ocuvBnkeg oTépnong Tng TPOPNG
o€ oxéon ME TNV NAIKia

X.M. KOYKOYTIANNIAOY?, N.A. KOYAOYZHS, N.©. MAMNAAOMNOYAOX?,
A.A. AIAMANTIAHZ? kau J.R. CAREY?®

'Epyaorripio Epapuoouévng Zwoloyiag kai Mapaaitoloyiag, Mewoviki SxoAr, ApiaToTéAio
Mavemioriuio Osooadovikng, 54124 Osooalovikn
2Epyacfrr’)plo EvrouoAoyiag kai ewpyikng ZwoAoyiag, Tunua ewrroviag @urikng Mapaywyng Kai
Ayporikou lMepiBdAAovrog, MNavemoriuio Osooaliag, O86¢ Purdkou, 38446 Néa lwvia, BoAog
3Department of Entomology, University of California, Davis, CA 95616, USA

H poya tng Meooyeiou, Ceratitis capitata (Diptera: Tephritidae) eivair éva
TTOAUQAYO EVTOUO PE EUPEIT YEWYPAPIKN ECATTAWGON Kal JEYAAN OIKOVOUIKA onuaacia
(Liquido et al., 1991). MeAéteg TTOU €yivav Ta TeAeuTaia Xpovia utrodnAwvouv OTI N
nAKKia Kai n Tpo®nA TTaifouv onuavTikd POAO C€ BACIKEG TTAPAPETPOUG TNG BloAoyiag
auTtou Tou eviopou (Carey et al., 2005). Ztnv TTapouca epyacio PEAETHONKE N
emidpaon NG nAikiag otnv emBiwon evnAikwv Tng plyag Tng Meooyeiou uttd
OuVONAKeG OTEPNONG TPOPNAG. XpNnolhoTroiNdnkav £vToua TTPOEPXOMEVA ATTO VUUPES
TTOU eKTPAPNKav yia 1 — 2 yeveég o€ e0TTEPIBOEIDN OTO EPYaOTHpI0. Ta eVAAIKO auTa
dlaTNPOUVTAV O€ OTOMIKG KAOUBIG pe Tpo@r (Miyua udpoAupévng TTpwTEivNG Kal
Caxapng) kal vepd. MNpokelpgévou va kaTaypagei n avroxn (empBiwon) otn otépnon
TPOYPNG OEKa aPOEVIKG Kal O€ka BnAukd piag opiopévng nAikiag (1 €wg 60 nuépeg)
MeTapEépovTay o€ vEQ aTopIKG KAouBid amd Ta oTroia atroudiale n Tpoer. Ta
atroteAéoparta €0cifav 6T n péon emBiwon TO00 TWV OPOCEVIKWY OCO Kal TwvV
OnNAUKWV pelwvoTav onuavTikd Pe TNV NAIKia wg €TakdAouBo Tng oTéPnong Tng
TPoYNG. Ta veapd eviAika nAikiag 1 — 10 nuEPWYV ATAV TO TTEPICCOTEPO AVOEKTIKA,
akoAhouBouUpeva atmo Ta evAAika nAikiag 11 — 20 nuepwyv. Metagl evnAikwv TToU
avAkav o€ PeyaAuTepeg nAIKIakEG KAGoelg (30 — 60 nuépeg) dev TTapatnprBnkav
OTATIOTIKA ONUAVTIKEG BIOPOPES aTNV €MIRIwaN. Ze OAeG TIG NAIKiEG Ta BNAUKE rATav
QavOEeKTIKOTEPA OTTO Ta BNAUKA, pe Tn diagopd auTh PETalU Twv OU0 QUAWV va gival
peyoAUTepn OTIG evdIapeoeg NAIKIOKEG KAGoelg (20 — 50 nuépeg). O diapopég TTou
TTapatnendnkav otnv empBiwon oxeTiCovral TOavoTaTa PE TA TPOPIKA OTTOBEUaTa
Twv evnAikwv oTig diapopeg nAikieg (Nestel et al., 2005). Ta amoTteAéouara autd
OUMBAANoUV OTNV KATavonon TwV PINXAaVIOUWY €mRiwong Tng puyag tng Meooyeiou
o€ avTigoeg TTEPIBAANOVTOAOYIKEG OCUVONKEG.
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Survival of Ceratitis capitata (Diptera: Tephritidae) adults
deprived of food at various ages
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The Mediterranenan fruit fly Ceratitis capitata (Diptera: Tephritidae) is a
polyphagous insect with wide geographical distribution and high economic
importance (Liquido et al., 1991). Recent studies indicate that age and food play a
strong role in several parameters of the biology of the Mediterranean fruit fly (Carey
et al., 2005). The present study investigates whether age influences endurance of
adults to food deprivation. The experimental insects originated from wild pupae
reared for 1 — 2 generations on bitter oranges in the laboratory. Emerging adults
were caged individually with food (a mixture of yeast hydrolysed and sugar) and
water. At different ages (0 — 60 days) ten males and ten females were transferred to
new cages devoid of food. Survival of these adults — endurance at different ages —
following food deprivation was monitored. The results showed that in both sexes
endurance dropped significantly with age as a result of food deprivation. The
younger adults (1 — 10 days) endured the most, followed by those of the age class
10 — 20 days. No statistically significant differences in endurance were observed in
the older age classes (30 — 60 days). In all ages females endured more than males,
with this difference being more pronounced in the intermediate age classes (20 —
50 days). These differences in survival could be due to differences in food reserves
in the flies of different ages (Nestel et al., 2005). The findings contribute to an
understanding of the survival ability of C. capitata under unfavorable environmental
conditions.
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Emidpaon Tng nAikiog oudeugng Kai TG TPOPRG OTA SNUOYPAPIKA
XOPAKTNPIOTIKA BNAUKWYV TG puyag Tng Meooyeiou
Ceratitis capitata (Diptera: Tephritidae)

Z.A. NAMANAZTAZIOY kai N.©. MAMAAOIMNOYAOZ

Epyaorrpio EvrouoAoyiag kai ewpyikng ZwoAoyiag, Tunua ewrroviag @urikng Mapaywyng kai
Ayporikou lepiBdAdovrog, 2xoAn Mewrrovikwv Emotnuwy, MNavemoTiuio Osooadiag

H nAikia o0Zgung OTTWG Kai n Tpo®A Twv evnAiKwy PTTOpE va eTTnpedael TTARBog
BIOAOYIKWY XOPOKTNPIOTIKWY Kal TNV apuooTikétnTa (fitness) Twv evidpwyv. ZTnv
TTapoUoa €pyacia XpnoIYOTIOINCOUE TN PUya Tng Meooyeiou, TO OnNUAVTIKOTEPO
eEXOPO TwWV KOPTTOPOPWY OEVTPWVY TTAYKOOMIWG Kal €vav onuavTtikdé opyaviouo
povTéAdo 1600 yia Biodnuoypa@ikeég peAéTeg (Carey, 1982, 1984; Carey, 2003;
Diamantidis et al., 2008) 600 Kol yia PEAETEG OXETIKEG ME Tn O€COUOAIKA
oupTrepipopd (Prokopy and Hendrichs, 1979; Whittier et al., 1992; Papadopoulos et
al.,, 2004) yia va peAetiooupe Tnv €mmidpacn TnNG nAikiag ouleuéng Kal TNG TPOYPNG
OTa SNPOYPAPIKA XAPAKTNPICTIKA Kal Tr CUUTTEPIPOPA oULEUENS TWV BNAUKWV.

Ta Teipduara TpayyartoTroinénkav oto epyacTrpio (25 £ 1°C, 65 % R.H., 14:10
L: D). Xpnoigotroiénkav duo Tpo@ég evnAikwy (Cayxapn — axapn Kal TTpwTEivn) Kai
dU0 nAikieg ouleuéng (15 kai 40 nuéEPEG) Kal KATaypAPNKav TOOO0 Ta XOPAKTNPIOTIKA
TNG 0UCeEng 600 Kal Ta OnUOYPAPIKA XOPAKTNPIOTIKG (woTokKia, emifBiwon) Twv
BnAukwyv. Ta BnAukd, apéowg HPETA Tnv ££000 TOUG ATTO TO VUUQIKO TTEPIBAnua
TOTTOBETAONKAV OTOUIKA O€ €0IKA KAOUBIG TTou €@epav  KATAAANAO TexvnTo
UTTOOTPWHA  WOTOKIaG (KOiIAO, TTAQCTIKO NUICQPAIPIO  KOKKIVOU  XPWHOTOG KOl
SIapETpoU 5 cm) Kal xwpioTnkav Tuxaio o€ dU0 opadeg avaloya pe Tnv Tpo®n (A:
Caxapn, B: pwrteivn kai axapn). TN Cuveéxela, PE TuXaio TPOTTO dnuioupyrnonkav
000 uTTo-opadeg yia TNV KABe opdda. ZTnv nAikia Twv 15 nuepwv o€ €va Tuxaio
Ociypa Twv BnAUKWY TNG TTPWTNG UTTO-ouddag d6Bnke n duvaTéTnTa OUJEUENG HE
QvVaTTaPayWYIKG wpiha, Jn ouleuypéva apoevikd (14 — 16 nuepwv). AvtioToixn
nTav Kai n eipapaTiki diadikagia TTou akoAouBnenke aTtn OeUTEPN UTTO-OUAdA TWV
ONAUKWV Pe dlagopeTiKA HOvo TNV nAIKia ouleuéng (40 nuépeg). MNa 1o KaBe BnNAUKO
KaTaypd@nKe n woTokia TrpIv Kal JETA TN oUZeugn, TO TTOOOCTO Kal n OIAPKEID TWV
oulelEewyv o€ KABE PeTaxeipion, N XPoVvikA didpKela Ewg TNV évapén KaBe auleugng
Kal n d1dpkela {wng ouleuypévwy Kal TTapBévwy BnAukwy. To TTEIPAUATIKO OXEDIO
TTOU oKOAOUBNONKE eTTETPEWE TN ouvOUaoUEVn PEAETN TNG €TTIOpPACNG TNG TPOYNG
Kal TnG nAikiag ouleuéng o€ OToIXEIO TNG OUMTTEPIPOPAS oUCsuéng Kal oTn
dnuoypagia Twv BnAUKWY.

H emBiwon kal n wotmapaywyr Twv BnAukwyv TTou Tpépovtav o€ {axapn ATav
ONMAVTIKA XOUNAOGTEPEG aTTO OTI TwV BNAUKWY TTOU TPEPOVTAV OE TTPWTEIVN Kal
¢axapn. H nAikia ouleugng dev @aivetal va eTnPeddel onuavTikKa Ty emMBiwon Twv
BnAukwyv. H wotrapaywyr Twv BnAukwv TTOU TPEPOVTAV O€ TTPWTEIVN Kal TToU
oulelxOnkav 1600 o€ veapr (15 nuepwyv) 600 Kal oe TTpoxwpenuévn (40 nuepwv)
nAKKia ATav ongavtikd PeyaAltepn amd TNV wOTTapaywyr Twv BnAukwv TTou
eméAeCav va pn ouleuxBouv oTig dUo TTapaTrdvw NAIKIEG Kal OTTO TV WOTTAPAYWYN
TwWV BnAukWwy Tou atroteAodoav Tov pdpTtupa. H alleugn oe veapr nAikia augnoe
TNV WOoTOoKia BnAukwyv TTou Tpé@ovTtav o€ faxapn TIG ETTOMEVEG 5 nuUEPEG AAAG n
oUCeuén o TTpoxwpnuévn NAIKia Ogv €ixe onUAVTIKA €TTIOPACN GTNV WOTTAPAYWYH.
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H wotrapaywyn Twv ouleuyuévwy BnAukwy TTou TpépovTtav ae faxapn oc diEpepe
ONMAVTIKA OTTO €KEIVN TWV OOUZEUKTWY Kal Twv BnAukwv TToU aTToTeAoloav Tov
péapTupa. Neapd BnAukd TTou TpépovTtav ae TTPWTEIvN Kal {axapn ouleuxbnkav o€
TT0000TO JITTAGCIO atd OTI Ta BNAUKG TTOU TpéPovTav o€ (axapn Evw TO TTOGOOTO
oUgeuéng Oc diEpepe oTa BnAukd Twv dUO peTaxelpioewyv 6Tav oulelxdnkav o€
peyaAUTepn nAikia. MeyaAUTtepng nAikiag BnAukd Atav o dekTIKA yia oUleuén Kai
TETUXAV PIKPOTEPNG BIAPKEIag ouleUEelg Kal OTIG OUO PETAXEIPIOEIS TPOPNG.
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Effect of age of mating and food on the demographic traits of female
Mediterranean fruit flies (Diptera: Tephritidae).

S.A. PAPANASTASIOU and N.T. PAPADOPOULOS
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Age of mating as well as adult food may exert significant effects on fithess and
several other biological traits of insects. Here, we used the Mediterranean fruit fly
(medfly), one of the world's most destructive fruit pests and an important model
organism for biodemographic research (Carey, 1982, 1984; Carey, 20083;
Diamantidis et al., 2008) as well as for studies related to sexual behavior (Prokopy
and Hendrichs, 1979; Whittier et al., 1992; Papadopoulos et al., 2004) to test
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whether the age of mating and food affect the demographic traits and the mating
behavior of females.

The experiments were conducted under laboratory conditions (25 = 1°C, 65 %
R.H., 14:10 L: D). We used two adult foods (sugar and sugar plus yeast
hydrolysate, S and YS respectively) and two ages of mating (15 and 40 days). Soon
after emergence, females were individually placed in cages (400 ml plastic
transparent caps with a 5 cm diameter hollow, plastic hemisphere of red color) and
were randomly assigned in one of the two food regimes (S, or YS). Two subgroups
were established for each of the groups. Females of a random sample of the first
subgroup were given the opportunity to mate at day 15 of age. Similarly, females of
a random sample of the second subgroup were given the opportunity to mate at day
40 of age. Sexually mature nonmated males (14 — 16 days old) were offered to both
subgroups of females. For each individual we recorded the age specific oviposition
before and after mating, the duration and latency time of copulation, and the
lifespan.

Longevity and fecundity was shorter for females fed on sugar than for those fed
on full (YS) diet. The age of mating does not affect female longevity. Mating at the
young as well as at the old age (15 and 40 days old) increased the fecundity only
for females fed on YS compared to non mated and control flies. Copulation of
young females fed on sugar increased oviposition rates for the next 5 days.
However, no such effect was found for the older females. Fecundity rates were
similar among mated, non-mated and control females fed on sugar. The percentage
of copulations of young females fed on YS was two times higher than that of
females fed on sugar, though there was no effect of food on the percentage of
copulations of older females. Older females of both food regimes were more eager
to mate and copulated for shorter time than younger ones.
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ETidpaon Tou cuvwoTIOMOU KATA TNV AVATITUSN TWV TTPOVUH@QWY OTN
BiroAoyia evog pakpoBiou Kai vog BpaxuBiou TTANBuopoU TG MUYAG TNG
Meooyeiou Ceratitis capitata (Diptera: Tephritidae)

A.A AIAMANTIAHZ!, X.©. NAKAZ? kai N.©.MAMAAOMOYAOZ!

1Epyc(cm?p/o EvropuoAoyiag kai ewpyiki¢ ZwoAoyiag, 2xoAn Mewmovikwy Emortnuwy, Tunua
lewmoviag @uriknic Mapaywyng kar Ayporikou lMepiBaArovrog, Mavemioriuio Osooaliag,
38446 N. lwvia Mayvnaoiag
2Epyaarrjplo Biouerpiag, 2xoAn Newmovikwv Emiotnuwy, Tunua lewrovia¢ @urikng MNMapaywyns kai
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H duvapik TANBuoUwyY €1dWv eVIOPWV €TTNPEeadeTal amd TTAPAYOVTEG TTOU
emdpoUy, T6G0 Katd Tn SIdpKEIa avaTTugng Twv avnAikwy, 660 kai Katd 1o aTddio
Tou evnAikou (Wilbur, 1980). EidikoTEPa, O €VOOEIDIKOG QVTOYWVIOUOS TTOoU
TTPOKaAEiITal ammd TNV auénuévn TTUKVOTNTA TWV TIPOVUPGWYV €TTNPeadel tnv
avamTuél Twv eviopwv (Applebaum and Heifetz, 1999) kupiwg péow Twv
emOpACcEWY TOUu OTRV TTO0OTNTA TNG OI1aB€0IuNg TPoPng Kal Toavov oAAWvV
@uaololoyikwyv katatrovicewv (Gibbs et al., 2004). MeAetiBnke OTO €£pyacTrpio
oToug 25°C n emidpacn TnG TTUKVOTNTAG TWV TIPOVUHUPWY KATA TNV avATITUER TOUG:
(1) otnv emBiwon kal dIGPKEIO AVATITUENG TWV TTPOVUNGWY Kal VUUQWY, (2) oTo
péyeBog Twv vupewv kal (3) otn didpkeia {wng Twv evnAikwv Kai (4) oTnv
woTrapaywyn Twv BnAukwv evog Pokpofiou kKal evog BpaxuBiou TANBuopolu Tng
pOyog Tng Meooyeiou mou Trpoépyoviav atd Tnv EAAGSa kai Tn TouatepdAa
avtioToixa. O1 000 TAnBuopoi avratrokpiBnkav e OlAPOPETIKG TPOTTIO CTIG
OuUVORKeG KaATaTTOvNoNgG TTOU TTPOEPXOVTAl ATTO TO CUVWOTIOUO TWV TTPOVUHPUV.
JUYKEKPIPEVA, N AUENON TNG TTUKVOTNTOG TWV TIPOVUUPWYV KOTA TNV avaTiTuéh Toug:
(1) peiwoe TNV emBiwon TwWV TTPOVUUQWY KOl VUPIQWVY POVO OTnV TTEPITITWON TOU
BpaxuBlou kal 01 Tou pakpofiou TTANBucpoy, (2) alénoe Tn diIdpKeIa AvATITUENG
TWV TTPOVUUQWY POVO OTNV TTEPITITWON TOou PakpoBiou TTANBuouou, (3) peiwoe 1o
MEYEBOG (UAKOG Kal BAPOG) TWV VUPQWYV Kal Twv dU0 TTANBuouwy Kai (4) peiwoe Tn
dldpkela CwNG Twv evNAIKWY Kal TNV woTrapaywyrn Twv BnAukwv kal Twv duo
TANBucpwy. Ta TTapamdvw gupripaTa cupBaAAouv oTnv Kartavonon Tng emmidpaong
TOU QVTAyWVIOPOU TwV TTPOVUR@PWY TOOO OTa aviAika 600 Kal 0To eVAAIKO O0TAdI0
OTTWG Kal OTIG TTOPAPETPOUG auénong Twv TTANBUoUWY TNG pUyag Tng Meooyeiou.
Emiong, oxoAhialetalr n dIA@OPETIKA avTatmokpion Twv dUo TTANBUCPWY KATW aTtrd
OUVONAKeS augnuévng TTUKVOTNTOG TTPOVUHQWV.
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Effect of larval crowding on the biology of long and a short-lived population
of Ceratitis capitata (Diptera: Tephritidae)
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38446 N. lonia Magnisia, Greece
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Population dynamics of insect species is affected by several factors operating
during both preadult development and adult stage (Wilbur, 1980). Intra-specific
competition due to increased larval density affects immature insect developmental
processes (Applebaum and Heifetz, 1999) mainly by regulating the quantity and
quality of available food (Gibbs et al., 2004). Intraspecific competition may also
exert various physiological stresses. We studied, under laboratory conditions
(25°C), the effect of larval crowding on biological parameters of immatures and
adults of a long-lived and a short-lived medfly population originating from Greece
and Guatemala respectively. The two populations exhibited a different response to
stress imposed by larval crowding. Specifically, increased larval density per
constant amount of food: (1) reduced larval and pupal survival in the short-lived
population but not in the long-lived one, (2) increased larval developmental time
only in the long-lived population, (3) reduced pupal size (length and weight) of both
populations and (4) reduced adult life span and female fecundity in both
populations. These findings shed light on the effects of larval crowding on medfly
immature and adult biological traits as well as on population increase parameters.
The differential response of the long and the short-lived medfly population to larval
crowding is also discussed.
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AvOeKTIKOTNTA TWV TTOIKIAIWYV akTIVISIAg Hayward kal ToexeAidng
oTn poya 1ng Meooyeiou

A.M. MAMAXPHETOZ?, N.©. MAMAAOIMNOYAO:?, E. MATKAAPAZ!,
A. MIXAHAAKHZ! ka1 £. ANTQNATOZ!
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H puya tng Meooyeiou Ceratitis capitata (Wiedemann) (Diptera: Tephritidae
TTPOORBAAel TOug KapTToug TrepIcoOoTEPWY Twv 300 €1dWV PUTWY Kal BewpeiTal évag
atmmd TOUG ONUAVTIKOTEPOUG EVTOMOAOYIKOUG €XOPOUG TWV KAPTTOPOPWV OEVTPWYV
TTAYKOOMIWG. TO €VTOPO TTPOKAAEI EKTETANEVEG TTPOCPROAEG TTPOKAAWVTOG HEYAAEG
ATTWAEIEG TNG TTOPAYWYNG VWTTWY @pouTwyv. EmmTAéov n Trapoucia Tou BETel
ooBapoug TTEPIOPIOUOUG OTNV EPTTOPI Kal §aywyr TwV TTAPAYOUEVWY TTPOIOVTWV
(White and Elson-Harris, 1992; Aluja and Norrbom, 2000; Aluja and Mangan, 2008).
To évropo Tépa ammod 10 peydAo apiBuod gevioTwy TTou dIoBETEl XapakTnpileTal Kal
amd auénuévn Tdon Kal IKavoTnTa OlEUPUVONG TOUG €UPOUG TWV EEVIOTWV TOU
(Carey, 1984; Krainacker et al., 1987). NMapoAo 1mou n BioAoyia Kai n OIKoAoyia Tou
EVTOUOU €XEl MEAETNOEI eKTEVWG €VTOUTOIG yIo Oplopéva €idn @poUTwy, OTTWG Ta
aKTIVIOIO, TTOU OUYKOTOAEyovTal OTOV KATAAOYO Twv EEVIOTWV TOU UTTAPXOUV
eAaxioTeG 1 KaBOAou dlabéaiueg TTAnpogopieg (Caroli and Loni, 1991).

2KOTTOG TNG TTapouoag epyaciag ATav va YEAETNBE o€ OUVOAKEG epyacTnpiou N
EUTTABEIO TWV KAPTTWY TwV akTIVISiwV Twv TToikINwY Hayward kai ToexeAidng otn
pUya TnG Meooyegiou KaBwG Kal n TTopoudia Kal n TTopeia Twv TTANBUCPWY Tou
evTOUoU o€ KaAAIEpyeleg akTIVIOiwV. MNpokelyévou va TTpoadloploTei ) euTtdbela Twv
akTIVISiwV 0€ OUVORKEG EpyaaTnPiou, KOPTTOi aKTIVISiwY Twv TToIKIAIWwY Hayward kai
Toexehidng ouléxBnkav oTnv Tepioxn Tng Mepiag oTig 16/10/2010 kan 5/10/2010
avTioToixa (nuepounvieg ouykouidng), KaBwg Kal 15 NUEPEG TIPIV TNV KOVOVIKNA
nuepounvia cuAoyng Toug. Q¢ PapTUPdg XPNOIUOTTOINBNKAV KAPTTIOi VEKTOPIVIWV
TTOU aTToTEAOUV €vav yvwoTO KATAGAANAO EEVIOTA yia TNV WOTOKIa Kal TNV avaTITUgn
TOou eviopou. Na Tn PEAETN TNG woToKiag Tou eviopou, 20 eviAika, ouleuypéva
OnAukda TotroBeTOUTOV O€ KAOUBIA &TTOU TOug TTapéxovTav 5 kaptroi Hayward i 3
KapTroi ToexeAidng 1 3 KOPTTOi VEKTAPIVIWV YIa 24 WPEG. TN CUVEXEIA O KAPTTOi
XPNOIYOTTOIoUVTAV EITE YIA TNV EKTiUNGTN TOU ApIBUOU TWV aTTOTIBEPEVWY aRYywWwV €iTe
ylo TNV EKTIUNON TwV TTAPAUETPWY QVATITUENG Kal €TIRiwong Twv avnAiKwv Tou
eviopou. MNa va 1mpoadiopioTei n emBiwan Kal n avamapaywyikr 1IKavotnta Twv
evnAikwv Ceuydpia evnAikwy, TToU TTpoépxoviav amd To KdaBe €idog kaptrou,
TotroBeToUTAV O€ diagavr) TTAAoTIKG KAOUBIG TTou TTEpIEiXav éva KOiAo, TTAQCTIKO,
nuioc@aipio (pe OIGPTTOPTEG TPUTTEG MEYEBOUG 1mMmM), KOKKIVOU XPWHATOG, WG
uTTOoTPpWHA woTokia (dome). Mpokeiyévou va PeAeTnBei n TTapoucsia Kai n Tropeia
NG TTAONG TOU eviOuoU O¢ KOANIEPYEIEG akTIvIDiwy, OTIG apxEg Auyouotou 2010
eykataoTddnkav TTayideg TUTTou McPhail pe eAKUCTIKO TIG OUGiEg OEIKG AUUWVIO KOl
TpINEBUAQuiVN, Ot TEOOEPEG OTTWPWVEG QKTIVIBIWV OTnV TTEPIOX NG ApPTOG.
‘EAeyx0g Twv TTayidwyv Kal Kataypa®n Twv cUANAWEewY yIvoTav KaBe fdopdda £wg
Ta péoa OkTwPpiou. MapdAAnAa TOTTOBETABNKAV TPEIG TTAyYIdEG OE YEITOVIKOUG
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OTTWPWVEG ECTTEPIBOEIOWYV YIO TN CUAANOYI OTOIXEIWV ava@opdsg OXETIKA HE TOV
TANBuoPO TNG pUyag Tng Meooyeiou otnv Trepioyr. Mpokeipévou va diIaTTioTwoEi n
Ummopén  QuUOIKAG TIPOCPROAAG amd TO €viopo  TIpayuaTtoTroinénkav  duo
deiypatoAnwieg kapmwy Katd v 1" kar 15" OktwPpiou. O1 KapTToi YeTAPEPBNKaV
OTO €EPYOOTAPIO OTIOU Kal TTapéueivay o€ OToBepEG ouvlbnkeg yia OidoTnua
TouAdyioTov 30 nuepwyv. Kataypd@ovtav o apiBudg Twy VUPQWY Kal OTO TEAOG TNG
TTEPIOOOU ETTWAONG EAEYXOVTAV OI KAPTIOI yIa TNV TTapoucia avnAikwyv oTadiwv Tou
EVTOUOU OTO ECWTEPIKO TOUG.

>& ouvOnkeg epyacTtnpiou 1O éviopo evaméBeoe afyd kai €dwoe PILOCIUOUG
atroydvoug o€ OAa Ta €idn Twv KAPTTWV yIa OAEG TIG NUEPOPNViEG GUAAOYNAG. ZTNV
TToIKIANia ToexeAidng kataypdgnkav katd péco 6po 12,3 kai 10,6 afyd ava 100g
KapTToU yia TNV TTPWTN Kal OeUTEPN NUEPOPNVIA CUYKOMIBNG €VW OTNV TIOIKIAIA
Hayward 8,1 kai 8,7 apyd ava 100g kaptrou avrioTtoixa. O apiBuog autdg Atav
ONMAVTIKA PIKPOTEPOG O OXEON PE TOV aPIOUO Twv afywv TTou EvaTToTEBNKAV OTa
vekTapivia (42,7 afya avéa 100g kaptrou). O apiBudg Twv VUUQWY Kal TwV eVNAIKWY
TTOoU TTPoéKUYav Kupavenke ammd 0,5 €éwg 1,2 vouges kai 0,21 ¢wg 0,26 evAAika ava
100g kap1roU avaAoya Y TNV TTOIKIAIA KAl TV NPEPOUNVIO CUANOYHG TWV AKTIVISIWV
Kal ATav onUavTiKa JIKPOTEPOG O€ OXEON e Ta vekTapivia (25,9 kal 22,7 vUUQEG Kal
eviAika ava 100g kaptrou avrioToixa). O PIKPOTEPOG ApIBPOG BIOCINWY OTTOYOVWY
(evANiKwv eviOpwv) e OXEON ME TOV €UVOIKO EEVIOTA OQEIAETAl OTN PEIWPEVN
woTokKia KaBwg Kal oTnv uwnAn BvnoigdTnTa Twv avnAikwy oTadiwv oTa akTividia.
H BvnoiyotnTa Twv avnAikwv otadiwv ATav peyaAutepn amo 95% oTa akTividia Kai
povo 41,9% ota vektapivia. ETmitTTAeov, Ta €vAAIKO TTOU TTPOéKUWav aTTtd TNV
TPOORBOA o0 okTIvVidIa ekKONAWOAV  ONUAVTIKA XAPNAOTEPO  AVATTAPAYWYIKO
Ouvauikd o€ oxéon UE EKEiva TTOU TTPOEKUWAY aTTO Ta vekTapivia. H péon didpkeia
CwnAGg Twv gvnAikwv BnAukwv ATav 21,5 kai 31,5 nuépeg yia TIG TToIkIAieg Hayward
Kal ToexeAidng avriotoixa kai 60,5 nuépeg yia Ta akmividia. H péon woTtrapaywyn
Anrav 61,5 ka1 113,2 auyd ava BnAuko yia Tig TToikiAieg Hayward kair ToexeAidng
avrioToixa, kai 426,5 afya ava 6nAuko yia Ta vekTapivia.

O péoog apiBuds oulfyewy evnAikwy, yia 6An Tnv Trepiodo TTapakoAoudnong
Tou TANBuopoU ATav ONUAvTIKA MIKPOTEPOG (64,8 dATopa avd Trayida) oToug
OTTWPWVEG OKTIVIBIAG O€ OXEON MPE TOUG YEITOVIKOUG OTTWPWVEG E€O0TTEPIBOEIdWV
(367,6 evAhika avd trayida). Ao Toug 492 KapTroug Tng TToIKIAiag Hayward kai Toug
60 kapTToug TnNG TToIKIANiag ToexeAidng TTou CUAAEXTNKAV OEv TTPOEKUWE Kaveva
evAAIko évropo. MapoAa autd 2 ammd Toug KapTroUug Tng TroikiAiag Hayward
Bpébnkav TpooBeBAnuUEVOl ATTO TO EVTOPO OPWG OTO ECWTEPIKO TOUG £PEPAV VEKPEG
TTPOVUNQPEG.

Ta Tmapamavw amoteAégpaTta  dgixvouv OTI Ta  akTividia Ogv  atTroTeAOUV
KatdAAnAo EevioThA yia TNV avamTuén kai avamapaywyrn tng puyag tng Meooyeiou.
Opwg o€ ouvlnkeg gpyacTnpiou TTapatnpouvTal TO00 WOTOKIEG o€ akTIvidia, 600
Kal oAoKAApwon TnG avamTuéng xapnAol TTocooTol Tou TTAnBuopou. ATTd Toug
KAPTTOUG TTOU CUAAEXTNKAV O€ OTTWPWVEG akTIVISiwv Oev TTPOéKUWaV EVRAAIKA,
dIaToTWONKE OUWG N UTTapEN QUOIKAG TTPOCROAAG. Ta oToIxeEia autd deixvouv OTI N
pUya Tng Meooyeiou dev ptropei va BewpnBei onuavTikdg exBpOG Twv OKTIVISIWV O
OTI apopd TNV TTPOKANCN TTOOOTIKAG {NMiag, TOUAdXIOTOV yia TIG &UO TTOIKIAIEG TTOU
eCetdoape. Emiong, Ta oTtoixeia pag deixvouv 611 n mOavotnTa diacTTopds NG
pUOyog Tng Meooyeiou pe Tnv eutTopia (METaQopPd) akTIvIdiwy eival 1d1aiTepa HIKPN.
MapoAa autd, cup@wva pe Ta TTapamavw oedopéva,n puya tng Meooyeiou o€
pTTOpEl va egaupebei amd TOUG Opyaviopoug yia Toug OTTOIoUG aTtraITeital n Afyn
METPWV  QUTOUYEIOVOUIKOU XApPaKTApa vyia To akTividia. [Mepioodtepn €peuva
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1I81aiTEpa o€ OUVOAKES aypouU eival atmrapaitnTn yia va kabopiaTolv Pe peyaAlTepn
cagprivela 1o Opla  gummoTooUvng  TToU  aTtraitouvial  OTa  TTAQiOIO  TwvV
QUTOUYEIOVOUIKWY KAVOVWV.

BiAloypagia

Aluja, M. and L.R. Mangan. 2008. Fruit fly (Diptera: Tephritidae) host status
determination:  critical  conceptual, = methodological, and regulatory
considerations. Annu. Rev. Entomol 53: 473-502

Aluja, M. and A.L. Norrbom. 2000. Fruit Flies (Tephritidae): Phylogeny and
Evolution of Behavior. CRC Press, Boca Raton, FL, USA.

Carey, J,R. 1984. Host-specific demographic studies of the Mediterranean fruit fly
Ceratitis capitata. Ecol. Entomol. 9: 261-270.

Caroli, L. and A. Loni. 1991. Ceratitis capitata su frutti di actinidia in Toscana.
Inform. Fitopat. 12: 13-16

Krainacker, D.A., J.R. Carey and |.R. Vargas. 1987. Effect of larval host on life
history traits of the Mediterranean fruit fly, Ceratitis capitata. Oecologia 73: 583-
590.

White, I.M. and M.M. Elson-Harris. 1992. Fruit Flies of Economic Significance
Their Identification and Bionomics. C.A.B. International, Wallingford, UK.

Susceptibility of Actinidia deliciosa varieties Hayward and Tsehelidis
to Mediterranean fruit fly

D.P. PAPACHRISTOS?!, N.T. PAPADOPOULOS?, E. MAGLARAS?,
A. MICHAELAKIS!and S. ANTONATOS!
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Laboratory non choice test were conducted to determine whether fruit of
Actinidia deliciosa are hosts of the Mediterranean fruit fly Ceratitis capitata (Diptera:
Tephritidae). Fruits of varieties Hayward and Tsehelidis that were collected 15 days
before harvest and during harvesting were exposed to gravid females for 24 h. A
proportion of fruits were dissected in order to count eggs laid and the remaining
were held on a layer of sand for five weeks for pupal development and adult
emergence. Pairs of newly emerged adults from each kiwi variety were held
individually in transparent plastic cages. Females were allowed to oviposit in red
domes (artificial, pre-punctured plastic oviposition devices). Nectarine fruits were
used for control. Furthermore, we monitored field population of Mediterranean fruit
fly in four kiwi fruits orchards in the area of Arta (westerner Greece), during 2010
using McPhail traps (baited with ammonium acetate and trimethylamine). Fruit
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samples were collected periodically from these orchards. For comparison purposes
traps were also placed in citrus orchards.

Fruits from both kiwi varieties were infested by Mediterranean fruit fly under
laboratory conditions. Nevertheless, the number of eggs laid, the number of pupae
produced and the number of adults emerged were significantly lower for kiwi fruits
compared to that of nectarine fruits. Females have laid on average 12.3 and 10.6
eggs per 100g of fruits in Tsehelidis variety and 8.1 and 8.7 eggs per 100g of fruits
in Hayward variety for fist and second collection time respectively. In nectarine fruits
females have laid 42.7 egg per 100g of fruits. For kiwi fruits, mean number of pupae
and adult produced were ranged from 0.5 to 1.2 pupae and 0.21 to 0.26 adults per
100g of fruits and were lower to that obtained from nectarine fruits (25.9 and 22.7
pupae and adults per 100g of fruits respectively). Moreover adults obtained from
kiwi fruits were less fecund and had reduced longevity compared to that obtained
from nectarine fruits. Adults of Mediterranean fruit fly were captured in each trap
placed in kiwi fruits orchards (64.8 adults per trap for the period August 1% to
October 25™) and trapped adults were lower than those trapped in citrus orchards
(367.6 adults per trap). From 492 fruits of Hayward variety and 60 fruits of
Tsehelidis variety that were collected from the field, only two fruits of the Hayward
variety were found to be field infested, although no pupae or adults emerged. Our
data indicate that kiwi fruits of Hayward and Tsehelidis varieties are an artificial host
for Mediterranean fruit fly.
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Emidpaon TpIWV S1AQOPETIKWY BPETTTIKWY UTTOGTPWUATWY TTPOVUUPWY OTIG
peTafoAikég avaykeg vup@wy Tou Anarsia lineatella
(Lepidoptera: Gelechiidae)

n. AAMOZY, N. MAMAAOMOYAOZ? kai M. ZABBOMOYAOY-ZOYATANH!

1Epyoron?plo Egpapuoouévng ZwoAoyiag kai MNapaaoitoAoyiag, ewTTovikn 2x0oAn,
ApiororéAeio Mavemiotiuio ©@sooalovikng, 54124 Oeooalovikn
2Epyoron?,o:o EvropoAoyiag kai [ewpyikng ZwoAoyiag, Tunua ewrroviag @utikng MNapaywyng Kai
Ayporikou lepidAdovrog, SxoAn Mewmovikwv Emornuwy, MNavemoriuio Osooaliag.

Aedopévou OTI o€ APKETA OAOUETARBOAa €vroua, Kail 1diaiTepa AEOOTITEPA, Ol
BI0POPES OTIG TPOPIKEG CUVABEIEG PETAEU TTPOVUMPWY Kal evNAIKWYV gival 1810iTEpa
O1a0edopEVeG, N €TTIAOYH KATAANAWY EeVIOTWV 1 DIAQPOPETIKWY QUTIKWY HEPWY TOU
idlou &eviotr) ptTopei va BewpnBei kaBopIoTiKA yia Tnv emBiwon Tou €idoug (Agrell
and Lundquist, 1973; Connor et al.,, 2006). Mo ocuykekpipgéva, Ba TpéTTel va
e€aoc@aAioTolv ol KatdAAnAol TpATTOI, WOTE ONPAvTIKAG BIOAOYIKNAG agiag ouoieg TTou
AapBavovtal amd 10 oTadIo TNG TTPOVUUENG va UTTopoUv va amobnkeuToUv Kal va
dlatnpnBouv ot Bloxnuikd emmiTTedo WOTE va gival OIOBETIPEG yIO TIG PETETTEITA
EVEPYEIOKEG avAyKeG Twv evnAikwy yia emBiwon kai avammapaywyn (Nestel et al.,
2003, 2004; Damos et al., 2009, 2010; Papanastasiou et al., 2011). Y116 autd 10
Tpiopa, oKOTTOG TNG TTapoucag epyaciag ATav va PeAeTnOei kal va agloAoynBei n
EMOPACN TPIWV BPETITIKWY UTTOOTPWHATWY avATITUENG TTPoVUUQWY  (BAaaToi,
KapTroi podaKIVIAG KABWG Kal Mia TEXVNTA TPoQr) oTa evepyelakd atrobéuaTa
vupewyv Tou Anarsia lineatella (Lepidoptera: Gelechiidae). To €idog Anarsia
lineatella (Lepidoptera: Gelechiidae) atmoTteAei T0 exBpb-KAEIdi TNG PODAKIVIAG, EXEI
3-4 yeve€g TO £€T0G KAl Ol TIPOVUHPES TOU TpE@ovTal aTnv @Uon pe BAacToUg Kal
kapTroug (Damos and Savopoulou-Soultani, 2011). H diotpnon Tng armoikiag Tou
€id0oUg, N avaTrTugn TWV TTPOVUUQPWYV OTA OIOPOPETIKA UTTOOTPWHATA KABWG Kal TwV
VUUQWYV TTOU XPNOIPOTIOINBNKAY OTn CUVEXEID Yia TIG AVOAUOEIG, £ylvav o€ OTOBEPES
OuVORKeg OTO £pyaaThplo (25+1°C, 65+5% Z.Y. kal 16:8Wpeg P:3). SuyKeKpIuEva
peTpnBnkav Ta emiteda AImdiwy, yAukoyovou, udatavlpdkwy Kal TTPWTEIVWV O€
viugpeg Tou A. lineatella. Tia Tig xnUIKEG avaAloelg XpnolipgoTtroidnkav VUOUQEG
Ola@OPETIKWY NAIKIWY, TToU Aaufdvovtav avd diaoThpata 24 wpwv, aTmo TIg
QATTOIKIEG TOU €VTIOPOU OTO OIAQOPETIKA UTTOOTPWHATA. ZUVOTITIKA Ol BIOXNMIKEG
avaAuoeig TTepIAGUBavav TNV OPOYEVOTIOINON TWV VUPPWY PE puBpIoTIKG SidAupa
Kal Tov dlaxwpIiopo Twy AiImdiwv pe ekxUAion kai guyokévipion (Nestel et al., 2003;
Damos et al., 2010; Papanastasou et al., 2011). O TTOOOTIKOG UTTOAOYIOPOG TwV
Amdiwv €yive e Baon 1o avtidpacTrpio BaviAivng Petd atd TARpn €EATUION TOU
opyavikou BIaAUTn Kal udpoAucn Twv AImdiwv Kal oUyKpIoN TNG ammoppoenong He
QUTAV TTPOTUTTWYV OIGAUNATWY ava@opdsg. O uttoAoyiopog Twv udaTavlpdKkwy Kal
TOU YAUKOYOVOU €yIve UETA QATTO  MPETAXEIPION TwV APXIKWY KAAQOUATWYV
TTPOCBIOPICHOU EVW Ol AKPIBEIG TTOCATNTEG UTTOAOYIOTNKAV (PACUATOOKOTIIKA UETA
ammd xpwan Tou e avTioToixa avTidpacTipia avBpovng. H ouvoAikr TToodTnTa TWV
TTPWTEIVWYV, UTTOAOYIOTNKE OTTO VUPQEG TTOU OMOYEVOTTOINONKAV XWPIOTA O€
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PUBUIOTIKO OIGAUpa, aKOAOUBNOE QUYOKEVTPNOT, KPUOTAAOTTOINGN ME TPIXAWPIKO
0ogU KOl QACUOTOOKOTTIKOG TTPoadIopIoudg PE To avTidpaoThplo Bradford. To €idog
NG TPOYNG €ixe onuavTik €midpacn oTo péoo BApog Twv vuuewyv (F=30.402,
d.f.=2,120, P<0.05). NUpgpeg tmou TTponABav atmd TTPOVUUEPEG TTOU TPAPNKAV OE
veapoug BAaoTouG gixav pIKpOTEPO BApog (4.4+/-0.19mg), CUYKPITIKA YE QUTEG TTOU
avamTuxdnkav o€ veapoug kapTroug (5.7+/-0.19mg) kai og TEXVNTH TPOQN (6.5+/-
0.19mg). levikOTEPQ, GNUAVTIKA €TTidpaAcn €ixe To €idOg TNG TPOVPNG, GAAG Kal N
NAIKia Twv VUPQWY OTa €mTeda OAWV TWV EVEPYEIOKWY ATTOBEUATWY  TTOU
uttoAoyioTnkav. ZnUavtikéG ATav ol SIAPOPEG OTIG CUYKEVTPWOEIG NITTISIwY PETAEU
VUUQWYV TIOU TTPOEPYXOVTAV aTTO TTPOVUMQES OIaPOpPETIKAG NAiKiag oxeddv oOTo
oUvoAo Twv TrePIMTTWOEwWY (ANOVA; BAaoToi: F=3.696, d.f.=5,84, P=0.0045,
kaptroi: F=0.772, d.f.=5,84, P=0.5726 ka1 1exvnty Tpoon: F=2.584, d.f.=5,84,
P=0.0318). XnuavtikéG OlaQopig Tapatnpnnkav eTmiong oTa  €TTiTeda  TOu
YAUKOYOvoU WPETAEU VUP@WYV BIa@opeTikwV nAIKiIwv (ANOVA; BAaoToi: F=2.586,
d.f.=5,84, P=0.0317, kaptroi: F=1.245, d.f.=5,84, P=0.2956 kai TexvnTi TPO®N:
F=2.317, d.f.=5,84, P=0.0505). Agv utripgav onUavTIKEG SIAPOPEG OTA ETTITTEDD TWV
udatavBpdkwyv (ANOVA; BAactoi: F=1.451, d.f.=5,84, P=0.2147, kapTtoi:
F=1.4931, d.f.=5,84, P=0.2008 kai TexvnTtA Tpo®n: F=0.770, d.f.=5.84, P=0.5740)
Kal Twv TpwTteivwyv (ANOVA,; BAaotoi: F=1.451, d.f.=5.84, P=0.2147, xkapTtoi:
F=1.4931, d.f.=5,84, P=0.2008 ka1 texvntA Tpo@n: F=0.770, d.f.=5,84, P=0.5740),
METAEU VUUQWV BIagopeTIKWY NAIKIWY, axedOV 0TO OUVOAO TWV TTEPITITWOEWV.
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Effects of three larval diets on pupal metabolic needs of
Anarsia lineatella (Lepidoptera: Gelechiidae)
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Since growth and fitness of herbivorous insect is directly related to food quality,
successful selection and consumption of host by larvae is essential for assuring
survival and reproduction. In this context, measurements of pupal principal
metabolic loads have special interest in studying metabolic energy utilization and
management by the species to assure survivor. This work studies the effects of
three larval diets (shoots, peach fruit and artificial diet) on the pupal metabolic loads
(lipids, carbohydrates, glycogen and proteins) of A. lineatella. The species
completes three to four generation per year in Greece, depending on the prevailing
temperatures. Peach trees consist of the main host of A. lineatella. Larvae of the
first generation feed primarily on buds and tender shoots, while larvae of the
subsequent generations consume primarily fruit tissues. A laboratory colony of A.
lineatella was established at 25+1°C, 65+5% RH and a photoperiod of L:D 16:8h as
described by. Neonate larvae of the colony were reared individually on different
nutritional media. Insects were sampled at different developmental stages of
pupation (Oh) to adult emergence (120h). For each developmental age (6 ‘ages’
under the above conditions) we used 5-10 specimens that were individually



74 14° [MaveAAnvio EvrouoAoyiké Zuvédpio

homogenized and then used for lipid, glycogen and total soluble carbohydrates
extraction. The vanillin-reagent method was applied on individual pupae for lipid
guantification. Carbohydrates and glycogen were measured by reacting 50ul of the
suspension with 1000ul of dense Anthrone reagent. Protein determination was
made on crude extracts from different individuals at different developmental stages
during metamorphosis and with the Bradford reagent. In most cases, except for
larvae that were reared on fruits, lipid content differed significantly between the
different pupal ages (ANOVA; shoots: F=3.696, d.f.=5,84, P=0.0045, fruit: F=0.772,
d.f.=5,84, P=0.5726 and artificial diet: F=2.584, d.f.=5,84, P=0.0318). Glycogen
levels also differed significantly throughout the measured development times for
pupae reared on shoots and artificial diet (ANOVA; shoots: F=2.586, d.f.=5,84,
P=0.0317, fruits: F=1.245, d.f.=5,84, P=0.2956, artificial diet: F=2.317, d.f.=5,84,
P=0.0505). In most cases carbohydrate loads do not differ significantly in relation to
pupal age (ANOVA; shoots: F=1.451, d.f.=5,84, P=0.2147, fruits: F=1.4931,
d.f.=5,84, P=0.2008, artificial diet: F=0.770, d.f.=5,84, P=0.5740). Moreover, protein
levels also do not differ significantly in relation to pupal developmental time,
although there is a tendency to decrease before adult eclosion (ANOVA; shoots:
F=2.327, d.f.=5,90, P=0.0490, fruits: F=3.826, d.f.=5,90, P=0.0035, artificial diet:
F=2,576, d.f=5,90, P=0.0317).
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Ouoi60T0ON KAl AUTO-0PYAVWGoN oTn BloxXnueia
TNG HETOMOPPWONG TWV EVTOUWV

M. AAMOZ!, N. MAMAAOMNOYAOX2, A. PHIAZ® kai
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1Epyorcm?plo Egpapuoouévng ZwoAoyiag kai MNapaaoitoAoyiag, ewTovikn Zx0oAn,
ApiororéAeio Mavemiotriuio ©@sooalovikng
2Epyoron?,o:o EvropoAoyiag kai [ewpyikng ZwoAoyiag, Tunua ewrroviag @utikng MNapaywyng Kai
Ayporikou lNepidAdovrog, 2xoAn Mewmovikwv Emaornuwy, MNavemoriuio Osooadiag
3Tpl7pa HAektpoAdywv Mnxavikwv kai Mnxavikwv YroAoyiotwy, MoAutexvikn ZxoAn,
Anpuokpireio MavemioTiuio =aveng

TNV TTapouca epyaoia TTpoTeiveTal éva OTOXOAOTIKO YOVTEAO, TTou BacieTal oTn
Bewpia TG TAnpogopiag katd Shannon (1948), pe OKOTO va TTEPIYPOQE N
Bloxnueia TNG METAUOPPWONG TWV EVTOUWY WG QUTOVOUOU KAl GUTO-0PYavVOUUEVOU
BioAoyikoUu ocuoTtiuartog (Schneider, 1991; Damos et al., 2011a, 2011b). Mo
OUYKEKPIYEVA, N QvAYVWPICKEVN CUUTTAVTIKA QUOIKA Kal padnuatikh apxd g
MEYIOTNG €vTpOTTiaG, TTOU gpunveleTal wg MEyIOTN afefaidtnta (Atlan, 1974;
Rojdestvenski and Cottam, 2000) xpnOIYOTIOIEITAI WG TTOIOTIKO KPITAPIO PETPNONG
Kal agloAdynong tng SOMIKNAG TTOAUTTAOKOTNTAG KAl TNG QUTO-Opydvwong KaTd Tn
OIAPKEID TNG METAPOPPWONG TwV eVIOMwY. H gpapuoyn Tou BewpnTikoU TTAaIciou
Baciletal oe éva amAd Mapkofiavo povtého 17 TaEng kal éva avTiaTtoixo Tivaka
peTaBdoewy  OtTou  opifovtal  @ualoloyikd  oTadia  Katd TN OIGPKEID  TNG
METAUOPPWONG KAl TTOU AVTIOTOIXOUV O€ OIAQOPETIKEG XPOVIKEG OTIYMEG Kal KATW
atd 1000epueg ouvbrkeg (Damos and Savopoulou-Soultani, 2010). H petapdoeig
TOU OUCTHMPATOG TTOCOTIKOTTOIOUVTaI TTapamépa PEow Tng mmoavoTnTag, CWTIKA
EVEPYEIOKA ATTOBEUATA TOU OPYAVIOHOU TTOU PEAETATAI, VO AABAVOUV CUYKEKPIKEVA
emimeda. Me Bdon Ta TTpoTEIVOUEVA HOVTEAQ UTTOAOYICETAI OTN CUVEXEIQ N EVTPOTTIa
(informational entropy), n péon TAnpogopia (negentropy) kabwg kai n MapkoBiavi
evrpotria (Markovian entropy) Tmou TTPOKUTITEI TTO SI0OOXIKEG PETORAOEIG METALU
TOAVWY ‘EVEPYEIOKWY KATAOTACEWY' TTOU TTapatnpouvTal Katd Tnv SIGpKeEIa NG
METaPOp@WONG. MNa 1o oUVoAo axedOV TWV TTEPITITWOEWY, Ta 0TAdIa TNG I0TOAUCNG
Kal I0TOYEVEONG XapakTnpifovtal atrd uynAn evipoTtria o€ avtiBeon Pe Ta evoidueca
oTadIa TTou XapakTnpiovral atrd XaunAoTepa eTrireda. EmTTAéov, n PETPOUMEVN
auTt aBefaidtnTa OTIC KATAOTACEIS TOU OUCTAMPOTOG, €ival O€ OUVAQEIQ HE
OUYKEKpPIPEVA BlroxnuIKA cupfdvta 1Tou AapBAavouv Xwpa Katd Tnv SIdpKeEIa NG
METAPOPOWONG, OTTWG Eival yia TTaPadelyua N YAUKOAUGN Kal VEOYAUKOYEVEDT, TTOU
TTapatnpouvTal CUVABWG OTa TTPWTA Kal TEAeUTaia OTAdIO TNG PETAUOPPWONG, Kal
TToU Xapaktnpiovral ouvBwg amd uywnAnR avrioToixa evquuik dpactnpidotnTa. H
MoBnuaTiki apxA TNG HMeEyioTNG evipoTriag eMBEBAIWVETAI VIO OCUYKEKPIUEVEG
XPOVIKEG OTIYUEG TNG METANOPPWONG, OTOU Kal To OoUCTNPO  MPTTOPEi  va
XOPOKTNPIOTEN WG €PpYOdIKO Pe Baaon To Opio TTou akoAouBei n Mapkofiavr) evrpoTria
ylo TTETTEPACUEVO XPOVO TTapatnpriocwy. QoT6o0, o Babudg auto-opydvwong Twv
BepeANIWOWY PETABOANIKWY AEITOUPYIWYV, TTOU CUVOPTWVTAI GUECT I EUUECO UE TOV
KUKAO Twv TPIKAPPBOSUAIKWY OfEwv Kal Tov KOPBO Tou TTUPOCTAQUAIKOU 0EEog
(Agrell and Lundquist, 1973; Telfer and Kunkel, 1991; Nation, 2002) xapakTnpifeTal
ammd opoldoTaon Oedopévou OTI TTAPATNEOUVTAl TTEPIODIKEG QUEOUEIWTEIS OTNV
EVTPOTTiIa GTO OUVOAO TG diadikaciag PeTapopewaong. To gaivouevo autd, av Kai
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XOPOKTNPIOTIKO TWV TTEPICCOTEPWY BIOAOYIKWY CUOTNUATWY, TTOU € avTiBean PE Ta
QuUOIKG ep@avidovtal va ‘TTaPOKAUTITOUV' Tov OeUTEPO  BepuOdUVAPIKO  VOUO
(Tonnelat 1982) ©&ev éxel Teplypo@ei  yia  aAUTOVOUEG  PBIOAOYIKEG-BIOXNUIKEG
d1adikaaieg Kal IBIKOTEPA YIa TNV ‘BlOXEIpION EVEPYEIOG KATA TNV YETAUOPPWON TWV
eviopwy. EmiTAéov, TO TTpOTEIVOUEVO UOVTEAO UTTOPET VO TTEPIYPAWEI TO QPAIVOUEVO
NG METAUOPPWONG WG PIa OAOTNTA XWPIG va €ival ATTapaiTnTOS O ETTINEPIOPOS TOU
OUCTHPOTOG VW YIa TTPWTN QOpd& aTTOKAAUTITEI €VOOYEVEIG KOl N QITIOKPATIKEG
PUBUIOTIKEG apxég TTou TTpooTraBouv va diatnprioouv Tnv opydvwon Kal TIg
BIOXNUIKEG TTOPOUETPOUG TOU OPYyavIOPOU O€ €va OTABEPO KAl ATTaPaiTNTO AT
atroyn BiwoigoTnTag eTmitTedo.
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Homeostasis and Self-Organization in the Biochemistry
of Insect Metamorphosis
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The present work proposes a theory that describes the self regulatory and
homeostatic control during insect metamorphosis. Evaluation of self organizational
patterns was based on Shannon Information Theory. Stochastic models generated
based on original biochemical data (lipids, glycogen, carbohydrates and proteins)
analyzed at different time intervals during the metamorphosis of Anarsia lineatella
Zeller (Lepidoptera: Gelechiidae). The probabilities of the biochemical variables, as
well as the related informational entropies, are affected when the system moves
one step forward for each successive state. Alterations on Entropy are related to
specific developmental events of histolysis and histogenesis in most cases. The
evolution process of Markovian entropy is ergotic, in respect to different observation
times, and increases reaching certain limits (temporal equilibrium states). However,
it appears periodic under a holistic perspective and by considering the
metamorphosis process in total in which the initial probability vectors are
differentiating in respect to each daily time interval.
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Emidpaon Tng Beppokpagio TNV avarmTuén Kai avatrapaywyr Tou
TapaciTogldoug Bracon brevicornis (Hymenoptera: Braconidae),
o€ dlaopeTikég Beppokpaacieg pe EevioTh To Ephestia kuehniella

(Lepidoptera: Pyralidae)

N. AOYKOYMHZ, A.A. MIPO®HTOY-AGANAZIAAQY kai A. XATZHFEQPT10Y

Epyaornpio Epapuoouévng ZwoAoyiag kai lNapaoitodoyiag, [ewTTovikn Zx0An,
ApiaroréAeio Mavemmiorriuio Osooalovikng, 54124 ©sooalovikn

To Bracon brevicornis (Wesmael) (Hymenoptera: Braconidae) civalr €va
KOIVWVIKO OpPPEVOTOKO EKTOTTOPACITO ME EEVIOTEG TTPOVUHUPEG AETTIOOTITEPWY TWV
olkoyevelwv Gelechiidae, Tortricidae, Pyralidae, Noctuidae, Grambidae, Cossidae
ol oTToieG aTroTeAoUV cofapols exBpoUg TwV KAAMEPYOUNEVWY QUTWY KaBwG Kal
TWV oTToBnKeUpévwy TTpoidvTwy. H Bepuokpacia Bewpeital 0 MO ONUAVTIKOG
aBIoTIKOG TTapdyovTag TTou KaBopilel Tnv Trapoucia oAAd kai Tnv a@Bovia Twv
eviopwyv. H Bepuokpacia emdpd otnv TaxutnTa avattugng (didpkeia avamruéng),
oTn BvnoiwotnTa KAl WoTTapaywyr Twv eviopwv. ETnpeddel emiong, 10 xpovo
EMQAvIONG TwV evnAikwy, KaBWG Kal TO GUYXPOVIOUO ME TIG ETTOXIKEG AAAAYEG TOU
TEPIBAAOVTOG Twv  dloQOpwy  PAcEWV TNG CwAG Tou €eviopou  (avaTTugn,
avarrapaywyn, diaauvon) (Engroff and Watson, 1975; Landanyi and Hufnagel,
2006; Thanavendan and Jeyarani, 2010). H yvwon OXeTIKA PE TNV TTPOCAPHOYN
TWV QUOIKWY £XOpwV OTIG KANIJATIKEG CUVONKEG TTaiCEl oNUAVTIKO PpOAO GTNV €TTIAOYA
QUOIKOU €xBpou yia Tn BIOAOYIK KOTATTOAEUNON. ZKOTTOG TNG TTapoUoag epyaciag
ATav N MEAETN TNG ETTIOPACNG TTEVTE DIAPOPETIKWY BepuoKpaciwyv oTn didpkeia {wihg
TWV eVAAIKWY, OTNV wortokia, didpkela Kal emRiwan Twv avAAIKwy oTadiwv, Kabwg
Kal oTnv avaloyia @UAou Tou B. brevicornis ye eviaTh Tpoviueeg 5% otadiou Tou
E. kuehniella (Zeller) (Lepidoptera: Pyralidae). £Ti¢ TTOPOCITIOPEVEG TIPOVUNPES TOU
Eeviotn kataypdgovTav KABe 24 wpeg, 0 apIBPOS TWV AUYWVY TTPOVUNGWY, prepupa
Kal eVNAIKwV KaBwg n nuepounvia eueaviong toug. H péon ouvoAikh woTtrapaywyn
avad OnAukda artopo, Atav 37,64; 386,79; 271,83; 294,68 ka1 307,55 auyd oToug
15°C, 20°C, 25°C, 27,5°C ka1 30°C, avrigToixa. H didpkeia {wng Tou B. brevicornis
emnNPedoTNKe onuavtikd ammd T Beppokpacia kar ATav o€ 6Aa Ta oTAdIA TOU
BloAoyikoU KUKAOU Tou evTOpoU peyaAdTepn oToug 15°C kai pikpdTepn atoug 30°C.
H ouvoAikfi didpkeia Jwng ATtav peyaliTtepn (78,95 nuépeg) atoug 15°C «kai
pIkpdTEPN (14,26 Nuépeg) atoug 30°C. To B. brevicornis avarrtuoostal Taxutepa
070 BgpuoKkpaaciakd £0pog 27,5 — 30°C, evwy aTtoug 15°C n taxUTnTa avaTTugng Twv
aviAikwv otadiwv eivar xaunAf. YTmpée uwnAog BaBuodg ouoxETiong eTagu
Beppokpaaiag kai didpkeiag avamruéng yia 6Aa Ta otadia Tou Tapacitou. H
emPBiwon oTo evAAIKO OTABIO £TTNPEACTNKE CNUAVTIKA aTTd Tn BEpUOKpaTia Kal ATav
MIKpOTEPN 0TOUG 15°C (26,75 nuépeg) Kai peyaAdTepn atoug 30°C (43,91 nuépeg). H
Beppokpaaia eTTNPéace onuUAvTIKG TNV avaAoyia @UAoU(®/O+A), TTou ATAV TTOAU
pikpr) atoug 15°C (0,00633) o axéan pe TIG GAAeg Bepuokpaaisg. Ta amoteAéouaTta
NG epyaciag ocupfaAlouv otnv ‘yvwon Tng PioAoyiag Tou B. brevicornis kair 1
xpnoiuormoinor Tou wg TTapdyovta BIOAOYIKAG KATATTOAEUNONG TWV KUPIOTEPWY
AemdomTépwy  ToU  amoteAolv  onuavTikoUg  €xBpoug  KaAAIEpYEIWY  Kal
QTTOONKEUPEVWY YEWPYIKWY TTPOIOVTWY, OTn BeATiwon TNG HAJIKAG EKTPOPRG TOU
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EVTOUOU Kal TNV KaTtavenon Tng emidpaong TnG Bepuokpaciag atn PloAoyia kai
olkoAoyia Tou B. brevicornis.
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Temperature dependent development of the parasitoid Bracon brevicornis
(Hymenoptera: Braconidae) in the laboratory
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Thessaloniki, 54124 Thessaloniki, Greece

Development of Bracon brevicornis (Wesmael) (Hymenoptera: Braconidae) was
studied under laboratory conditions at different constant temperatures of 15, 20, 25,
27,5 and 30°C, of 70 + 10% r.h. and 16:08 L:D period, on Ephestia kuehniella
(Zeller) (Lepidoptera: Pyralidae). Observations were made 24 hours after the
oviposition and the following parameters were recorded on parasitized larva:
number of eggs, larvae, prepupae, pupae, date of larvae, prepupae, pupae, exit of
female and male adults.

Female B. brevicornis oviposited an average of 37,6 on 4, 386,79, 271,83,
294,68 and 307,55 eggs at 15, 20, 25, 27,5 and 30°C, respectively. The sex ratio
(F/IF+M) at 15°C (0,00633 ) differs significantly from the sex ratio at all other
temperatures. Developmental time from egg to adult was inversely related to
temperature. The period from egg to adult of B. brevicornis varied from 78,95 at
15°C to 14.26 days at 30°C. Adult longevity was 38,7; 28,95; 15,40; 20,76 and
19,11 at 15, 20, 25, 27,5 and 30°C, respectively. B. brevicornis developed faster at
temperatures from 27,5 to 30°C.The developmental rate is too low at 15°C
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Emidpaon Tng Beppokpaciag, Tou £idoug GUTOU Kal TOU GUAOU TOU EVTOUOU
oTnVv KaravaAwaon @UAAIKAG eTTIpavelag o€ Tpia €idn OpBoTrTépwyv
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ATIO TOUG 10TOPIKOUG XPOVoug €xel avagpepBei o1 didgopa €idn OpboTTEPWV
EXouv TTOMEG  @opég  KoTaoTpEwel  KaANEpyeleg, PookoToTToug Kal  AIBadia
TTPOKaOAWVTAG TOo Bdvato amd Treiva o XINAdeG avBpwTToug. Zunvn akpidwv,
Kupiwg €1dwv TnG olkoyévelag Acrididae, ouveyiCouv akoupa kal oAPeEpa va givai
uTTEUBUVO yIo PEYAAEG aTTWAEIEG OTNV Yewpyia o€ TTOAAEG TTEPIOXEG TNG YNNG
(Gangwere et al.,, 1997). Ztnv EAAGSa apketd €idn OpBomtépwv ammoteAolv
exBpolg oe éva anuavTikd apiBud KaANIEPYOUHEVWY QUTWYV OTTWG CITNPd, Yuxaven,
KNTTEUTIKA, KTNVOTPOPIKA Kal BIOMNXAVIKA QUTA, TTOAAG €idn 8évOpwyv KaBWg Kal
autréNia (Bei-Bienco and Mishchenko, 1963; MeAekdong, 1976; Latchininsky, 1998).
2KOTTOG TNG TTapoUucag epyaciag ATav n diepevvnon oe Tpia €idn OpBoTTéEpwy TNG
emidpaong Tng Bepuokpagdiag, Tou €idoug Tou QUTOU Kal Tou GUAOU TOu €VTOUOU
oTNV KatavaAwaon QUAAIKAG ETTIPAVEIOG.

H katavaAwaon QUAAIKAG ETTIQAVEING EKTIMABNKE EEXWPIOTA yia Ta aKuaio ONAUKG
Kal apoevik@ dropa Twv Calliptamus barbarus barbarus Costa, (Orthoptera:
Acrididae), Dociostaurus maroccanus Thunberg (Orthoptera: Acrididae) kai
Tettigonia viridissima Linnaeus (Orthoptera: Tettigoniidae). Ta ¢€idn auta
OpBomépwyv cival emgAuia yia TTOAEG KaAAiEpyelieg oTnv EAAGDO. H @uTog@ayikn
0paoTNPEIOTNTA TWV TPIWV €I0WV a&loAoynRBnke o€ Tpia SIAPOPETIKA €idN QUTWV Ta
oTTo0ia aTTOTEAOUV ONUAVTIKG OTTO OIKOVOUIKNAG ATTOWNG KAAAIEPYOUHEVD QUTA YIa TNV
EANGOa, 10 ApttéN (TToik. ZouAtaviva), To BapBaki (Tmoik. Cellia) kai tnv MNoatdra
(Troik. Spunta). H katavdAwaon TnG QUAAIKAG ETTIQAVEING £E€TATONKE yia To €idog C.
barbarus barbarus ot 4 diagopeTikég Bepuokpaaicg 20, 25, 30 kai 35°C evw yia Ta
€idon D. maroccanus kai T. viridissima n koatavdAwon o&loloynbnke oe 2
Bepuokpaoieg 25 kai 30°C. H éktaon tnG KatavaAwBeioag QUAAIKAG £m@Aaveiag
aglohoynBnke oe @UANa TTou gixav ToTToBeTNOEi 08 KAWPROUG pe Ta OpBoTITEPA PETA
atro dIAoTNUa 24 WPWV.

210 €idog C. barbarus barbarus n Bgpuokpacia €ixe onuavtikni emidpacn oTnv
KaTavaAwon QUANIKAG em@Aveiag atmd Ta akpaia BnAuka kal apoevikd droua
(F3,302=181,82, P<0,0001). H karavdAwon @QUAAIKAG €TQAvelag OO TA OKUaia
OnAuka dropa auénbnke onuavTikG pe TNV aoénon Tng Bepuokpaciag o QUAAa
auTreNIOU Kal TTatdTag evw oto Bapfdkl dev Tapatnpendnke onuavtikh diagopd
oTnV KaravaAwon povo Petaéu Twv Beppokpaciwv 30 kar 35°C. H katavaAwon
QUAwvV BauBakiol oTmd Ta aKuaio apoeviKa ATOPO AuENBNKE ONUOVTIKA PE TNV
auénon Tng Bepuokpaciag, evw oe @UANa auTTeAIOU Kal TTaTdTag n avgnon tng
KaTavadAwaong Pe TNV algnaon Tng Beppokpaciag ATAV ONUAVTIKR OTIG TTEPICTOTEPES
petaxeipioelg. To €idog Tou @uToU Oev €TTEdPOCE ONUAVTIKA OTNV KoTavaAwon
QUAAIKAG em@avelag (F2302=2,91, P=0,0562). 10 akyaio OnAukG dropa onuavTika
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MEYOAUTEPN KATAVAAWGON KoTaypd@nke povo o€ @UAAa TTatdTag otoug 35°C kal o€
@UANa autreAiou oToug 20°C oe oxéon pe Ta GAAa e€eTalopeva €idn QUTWVY OTNV
avtioToixn Bepuokpacia. e OAa Ta €idn QUTWV Kal 0g OAEG TIG BEPUOKPATiEG Ta
BnAukd dtopa KatavAAwvav onuUAvtika PeyaAUTePn QUAAIKA emmi@dveia a1rd Ta
apoevikd (Fp,302,=1342,64, P<0,0001).

210 €idog D. maroccanus n BOeppokpooia eixe onuavtikg €midpacn oTnv
KOTavVGAWGON QUAANIKAG €TTIQAVEIOG aTTd TA OKUGia BnAukd Kal apoevik@ Aroua
(F1159=38,35, P<0,0001). Z1a okpaia OnAukd daTtopa n katavaAwon @QUAAIKAG
ETMIQAVEIOG ITAV ONPAVTIKA PEYOAUTEPN Kal OTa Tpia €idn @utwy otoug 30°C ot
oxéon e Toug 25°C. ITa akpaia apoevikd dtopa povo oe @UAA BapBakiol dev
TTapatnEAOnKe onPavTikr dila@opd oTnv KATavaAwon QUAAIKAG ETIQAVEIag PeTagu
Twv OUo Bepuokpaciwyv. To €idog Tou @uUTOU €ixe onuavtikr €midpacn oTnV
KaTavaAwon @QUANIKAG emmi@avelag (Fz150=65,46, P<0,0001). Ta akuaio OnAukd
aropa 1600 oToug 25°C doo kal aToug 30°C KATavAAWGAV GNUAVTIKA PEYaAUTEPN
QUAAIKN eM@Aveia oTa QUANO TTATATOG O OXEON ME eKeivn o€ GUANa BapBakiou Kal
autreAdiol. MeTtafl Twv OU0 TeAeutaiwv n  katavdAwon @UAAwv  BapBakiou
KaTaypd@nKe onuavTik@ geyaAuTtepn kal oTig dUo Bepuokpacieg TTou e¢eTaoTnkav. H
KaTavaAwon @QUAAIKAG €TTIQAveEIag ammd Ta APCEVIKA ATOPA NATAV  CNUAVTIKA
MeYoAUTEPN OTNV TTATATa O OXEON ME Ta GAAA BUO €idn QUTWV PETAEU TWV OTToIWY
Oev TTapaTNEAONKAV ONUAVTIKEG JIOPOPES. Ze OAA Ta €idn TPOPAG Kal 0 OAEG TIG
Beppokpaacieg Ta BNAuKG daTopa KaravaAwvav onuavTikd peyaAdtepn TToooTNTA
TPOPNAG aTT6 Ta apoevika (Fq,150=196,45, P<0,0001).

2710 €idog Tettigonia viridissima n Bepuokpaacia €ixe onuavtikg €midpaon oTnv
KaTavaAwon QUANIKAG em@AveIag atrd Ta akpaia BnAukd kal apoevikd droua
(F1,168=44,16, P<0,0001). H kotav@Awaon @QUAAIKAG €m@AveIOG aTmd TO oKuadia
BnAukd atopa ATAV oNUAvTIKG PEYOAUTEPN OTO AuTTEN Kal oTnv TTatdra atoug 30°C
oe oxéon pe Toug 25°C, evd N karavaAwon QUAAwv Bappakog dev diEQepe
onPavTIkG PETaEU Twv dUo Bepuokpaciwy. H katavaAwaon atmmd Ta aKuaia apoeVIKG
atopa fTav onuavTikd peyahutepn atoug 30°C oe axéon pe Toug 25°C Kal aTa Tpia
€idn @utwv. To €idog Tou @QUTOU €iXe ONPAVTIKA ETTIOPACN OTNV KATAVAAWON
QUANIKNG  em@adveiag  (F2166=191,91, P<0,0001). H «katavaAwon @UAAIKAG
EMPAVEIAG TOOO TWV AKUOiWY BNAUKWY 000 Kal TwV OKUOIWV APOEVIKWY OTOHWYV
BpEOBNKe onUAvTIKG HeyaAUTEPN OTNV TTATATA O OXEON PE T GAAa BUO €idn TPOPAG
Ta oTroia Oev dIEPepAv PETAEU TOUG Kal OTIG dUO BepoKpaaieg TTou eEeTdoTnNKAV. €
6Aa Ta €idn TPOPAG Kal o€ OAeg TIG Beppokpacieg Ta OnAukd GTtopa Tou €idoug
Tettigonia viridissima katava@Awvav GnUAvTIKA YeyoAUTEPN QUAAIKR €TTIQAVEIQ aTTO
Ta apoevika (F1165=156,81, P<0,0001).

Z0uQwva pe Ta oTToTEAéOpATa N Bepuokpacia emESPACE CNUAVTIKA OTNV
KaTavaAwon QUAAIKAG emiQAavelag o OAa Ta €idn OpBoTTépwv TTou e£geTGOONKAY,
1600 oTa ONAUKAG OCO KAl GTA OPCEVIKA ATOUA, aveEapTnTa atmd 1o €id0g PUTOU TTOU
xpnoigotroinenke. To €i00g TOu QUTOU ETTNPEQCE TNV KATAVAAWOT OE CUYKEKPIPEVEG
TEPITTWOEIG. Ta OnAukd dtopa kair ota Tpia €idn OpBomTépwy KaTavaAwaoav
oTaBePd peYyaAUTEPN TTOCOTNTA TPOPNG ATTO T APCEVIKA.
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Effect of temperature, plant species and insect’s sex on food consumption
in three Orthoptera species

S.A. ANTONATOS?, N.G. EMMANOUEL? and A.A. FANTINOU®

"Laboratory of Agricultural Entomology, Department of Entomology and Agricultural Zoology, Benaki
Phytopathological Institute, St. Delta 8, 14561 Kifissia, Greece
2Laboratory of Agricaltural Zoology and Entomology, Agricaltural University of Athens,
lera Odos 75, 11855 Athens, Greece
3Laboratory of Ecology and Environmental Science, Agricaltural University of Athens,
lera Odos 75, 11855 Athens, Greece

The consumption of leaf area of three plants by Calliptamus barbarus barbarus
Costa, (Orthoptera: Acrididae), Dociostaurus maroccanus Thunberg (Orthoptera:
Acrididae) and Tettigonia viridissima Linnaeus (Orthoptera: Tettigoniidae) was
examined under various temperatures. The selection of the specific orthopterous
species was based on their significance as serious polyphagous pests. In all
experiments, male and female adults’ consumption was tested on vine, cotton and
potato leaf tissues at 25°C and 30°C. The consumption of C. barbarus barbarus
was further tested at 20°C and 35°C.

Results showed that the consumption of leaf area by male and female adults of
all species examined was significantly influenced by temperature. The influence of
plant species was different between the three species. Plant species didn't
significantly affect the plant consumption by C. barbarus barbarus. On the contrary,
plant species significantly influenced food consumption by D. maroccanus and T.
viridissima. In all Orthopterous species examined, female adult consumed
significant more leaf area than male adult.
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ETmidpaon otaBepwyv Kal JETORBAAAOPEVWYV BEPHOKPATIOKWY CUVONKWY OTNV
TPOKANON Kal TTEPATWON TN didtrauong Tou Helicoverpa armigera
(Lepidoptera: Noctuidae)

r.K. MYPQNIAHZ koi M. ZABBOINOYAOY-ZOYATANH

Epyaortnpio Epapuoouévng ZwoAoyiag kai lNapaacitodoyiag, [ewTmovikn ZxoAn,
ApiororéAeio Mavemmiotriuio ©sooalovikng, 54124 Osooalovikn

MepiAnyn

H emidpaon Tng @wrotepiodou Kal TG Bepuokpaciag otnv TTPOKANon Kai
TeEPATWON TNG TTPoalpeTIknG Oidtmauong Tou Helicoverpa armigera (Hibner)
(Lepidoptera: Noctuidae) peAetiOnkav oTo epyaoTrpio. H Kpiolun @wTtotrepiodog
yla Tnv TpokAnon didraucong fnrav 12 kai 10 wpeg oTnv oTtabepr Bepuokpacia Twv
20 ka1 25°C, avrioToixa. H ékBeon o€ Kupaivoueveg BEpUoOKPaaTieg Je EGO OPO TOUG
20 kai 25°C peratomoe Tpog Ta OeCId TN B€on TNG KOUTTUANG QWTOTTEPIODOU-
TTPOKANONG dIdTTOUONG, OE OXEON ME TNV QVTIOTOIXN KAWTTUAN TTOU TTPOEKUWYE ATTO
TIG O0TaBepEG Bepuokpaoieg Twv 20 kai 25°C. To 1T0000TO dIATTAUCNG £QTACE TO
100% oTtoug 15°C kai 10 0% oToug 30°C, 0t OAeg TIGC QWTOTTEPIOSOUG TTOU
eCetaotnkav. H ékBeon oe xaunAég Oepuokpacieg dev ATAV OTTAPAITNTN YIO TV
TEPATWON TNG OIATTAUTIKAG €EEAIENG, wWOTOGCO N TTApApovV Twv JIATTAUOUCWY
VUUQWYV O€ QUTEG TIG OUVONKEG, E€TITAXUVE TNV Trapammavw Oladikaoia Kal €iXe
onuavTiky €midpacn oTov XPOvo €UQAVIONG TwV eVAAIKWY attd TIG SIOTTAUOUCES
VUPQES. H Bepuokpaaia @aivetal va gival 0 Kupiapxog TTapdyovtag oTnv TepATtwaon
NG diGTTaucng Tou H. armigera pe Tnv PeyaAn diIGpKeIa NUEPAG va ETTITAXUVEl TNV
diadikacia TnNG dIOTTAUTIKAG Tou EENIENG.

Eicaywyn

Eival eupéwg TEKUNPIWPEVO OTI N QWTOTTEPIODOG Eival ATTO TOUG GNUAVTIKOTEPOUG
aploTikoug  TTopAyovTeg TToU  KaBopifouv r/kal  TPOTTOTTOIOUV  TIG  OIAPOPEG
QVATITUEIOKEG PATEIG TNG DIGTTAUCNG TwV eviOuwy (Beck, 1980; Tauber et al., 1986;
Danks, 1987) 1diaitepa ota €idn Twv eUKpaTwyV TrEPIOXWV. QoTdC0 0pIcPEVOI GANOI
TTapdyovTeg UTTopEi va aAANAETIOPOUV PE TNV GWTOTTEPIODO Kal va eTTNPEAlOUV TNV
avTidpaon Twv eviopwyv oTnv didpkeia NG ewTtogaong (Danks, 1987). Metagu
autwyv givar n Bepuokpacia, n Bepuotrepiodog KABWG Kal 0 CUVOUACHOG
BeppoTTePIOOOU-QWTOTTEPIGOOU (Tauber et al., 1986).

‘Eva a1rd Ta 1Mo onuavTiKa XapakTnpioTIKA Tou BIoAoyIKOU KUKAOU TOU €VTOUOU
Helicoverpa armigera (Hubner) (Lepidoptera: Noctuidae) €ivai n ikavétntd 10U va
EITEPXETAl OE TTPOAIPETIKA SIGTTOUCN OTO OTAdIO TNG VUP®NG n oTroia kaBopileTal
Kupiwg ato Tnv @wrtotrepiodo kal Tnv Bepuokpacia (Fitt, 1989; Mironidis et al.,
2010). Z1nv TTapouca epyooia HEAETABNKE n eTTidpaon oTabeprg kal TG Babuiaiag
(ava wpa) aAAayng Tng Bepuokpaciog KaBWG Kal Tng BeppoTTepIddou (Bepudpaon-
Kpuogaon) otnv gicodo oe didmaucon Tou H. armigera. Etriong ekmundnke n
emidpaon NG OepUOKPOTIag Kal TNG QWTOTTEPIOdOU OTNV TTEPATWON TNG SIATTAUCTG
TOU.
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YAikd ka1 MéBodol

MpékAnon 1ng didmauvong. o TG  aAvAyKEG Twv  TTEIPOUATWYV
XPNOIYOTTOINONKAY EVIOUO E£PYAOTNPIOKAG EKTPOPAG KOl OUYKEKPIPEVA TNG F5-F8
yevedg. lMpokeipgévou va dnuioupynBolv o @uTOTTEPIODIKEG KAUTTUAEG TTPOKANONG
didmauong kal va Ppebei n Kpioiun @wTOTTEPIOdOG yia TTPOKANCON dIATTauong o€
O10pOPETIKEG OTOBEPEG Bepuokpaaieg, TTpovUugpeg Tou H. armigera ekTpd@nkav
otoug 15, 20, 25 kai 30°C kai 60-70% RH, utmé OIAQOPETIKEG OUVORKEG
QWTOTTEPIOdOU KABOAN TN SIGPKEIO TNG TTPOVUUQIKAG TOUG avdamTuéng. Atoua TTou
MeTA TO TEPAG 20 nuePWV aTmo TNV VUPGWON Toug diatnpoucav TIG «OPOaAUIKEG
KnNAideg» (eye spots) oTnv PETOTTOPEIOKA TTEPIOXN, Bewpndnkav wg diatravovTa
(Mironidis et al., 2010). Z& pia GAAN ogIpG TTEIPAPATWY EEETAOTNKE N €TTIOPACN TNG
BaBuiaiag (ava wpa) aAlayng NG Beppokpaciag (KUpaIvoueveg BepUOKPATieES) a€
SIapOpPETIKEG OUVONRKES pwToTTEPIOdOU [0:24, 4:20, 8:16, 10:14, 12:12, 13:11, 14:10,
16:8, 24:0 wpwv (P:X), pe évapén TG QwTéQaong oTig 8 T.u.] Kabwg Kai
oplopévwy BepuoTTepIOdwy (peTaBalAdueveg Bepuokpaaoieg) (18-34,8, 20-32, 22-
29,2 ka1 20-30°C) pe otabepr pwTotrepiodo 10:14 wpwv (P:Z) (évapgn ewTtdpaong
8 .. ka1 AREN 18 p.y.) otnv TpokAnan g didmmauong. O1 KUPaIVOUEVEG OUVONKEG
TToU €EETACTNKAV gixav pEon nueprola Bepuokpacia Toug 20 kal Toug 25°C evw ol
peTaBaAAdueveg Toug 25°C (Aidypappa 1). Ta meipduata TTpaypaToTroidnkav o
eheyxopevou TrepIBaAAovTog KAIBGvoug (GRW 1000SB CMP, E. Crisagis, Athens,
Greece) kal Ta évTopa diaTnpErdnkav eviog auTwyv atrd TNV TTPWTN TTPOVUNIKI) TOUG
nAIKia o€ TEXVNTA TPOYPN.
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Aidypappa 1. KautriAeg yeTaBoAng avd wpa Twv KUPAIVOUEVWY BEPUOKPOCIWY JE PHECO
6po nuepnolag Beppokpaciog Toug 20 kol 25°C  (A) Kal  Begppotrepiodol  TwvV
MeTaBaAAOUEVWY BEPUOKPATIWY PE HEGO BP0 O€ OAEG TIG HETAXEIPIOEIG TOUuG 25°C (B).
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MepdTtwon Ttng didmauong. Aiatravouceg vOp@eg Tou H. armigera TTou
TTPOEKUYAV PETA TNV EKTPOPH TTPOVUPQPWY (OTTO TNV TTPWTN TTPOVUPQIKN NAIKia)
atoug 20°C kai ot QwtoTrepiodo 8:16 wpwv (P:X) ToTroBEeTABNKAV OE XOUNAR
Beppokpaaia (4°C) yia dla@opeTIKA Xpovika dlacTApata (14 €éwg 98 nuépeg) Kal o€
ouvexég OKOTAdI waoTe va TTpoadlopioTei n emidpacn Tng €kBeong o€ xaunAn
Beppokpaaia oTnv dIOTTAUTIKI TOUG €EENIEN. ZTnNV OCUVEXEIQ METOQEPOVTAV OE
KAIBavoug pe 25°C. Mia opdda ToTToBeToUVTaV O GWTOTTEPIODO PEYAANG dIAPKEIAG
ewTOPACNG 16:8 WpWVv Kal pia GAAN o€ pIkpAG 8:16 wpwv (P:Z) kal eAéyxovTiav
Kabnuepiva yia Tnv €000 Twv evnAikwv. Q¢ pdpTUPAG  XPNOIYOTTOINBNKavV
dlatravouceg VOU@eG TTou TTponRABav atmod Tig idleg ouvOnkeg Kal dev eKTEBNKAV O€
XOUNAEG Bepuokpaoieg.

ATtroteAéopara

MpdékAnon Tng didmauong. H eicodog o€ didrauon ival uTTO PWTOTTEPIODIKO EAEYXO
otnv otaBepn Beppokpaaia Twy 20°C kal o€ auTh Twv 25°C (Td6oo o¢ 0TaBEPEG GO0
KOl 0€ KUPAIVOUEVEG OUVBRKEG), kaTtatdooovTtag Tov TTAnBuoud Tou H. armigera tng
Bopeiag EANGDAG o€ Bpaxeiag nuEpag-Pakpag nuépag (type ) wg mmpog 10 TUTTO
KQUTTUANG @wToTTEPIGOOU/TTPOKANCNG SidTTaucng TTou Trapouciddel (Beck, 1980). Ze
QWTOTTEPIOOOUG PE BIAPKEIA QWTOPACNG HEYAAUTEPN aTTO 14 WPEG 1 HIKPOTEPN ATTO
4 wpeg otoug 20°C dev onueiwbnke OiGdmmauon. H PIKPAG nUéEPAG Kpioiun
pwTtoTTePiodog aToug 20°C fTav PeTagU 2 Kal 4 wpwV Kal N JeyaAng nuUéPag Kpioiun
wTtoTrepiodog ATav TrepiTou 12 wpeg. ZTnv oTabepry Bepuokpacia Twv 25°C n
Kpiolun @wTtotrepiodog ATav TrepiTTou 10 WPEG Kal 0€ PWTOTTEPIGBOUG UE DIGPKEIN
QWTOPACNG PEYAAUTEPN aTTO 14 WPEG N MIKPOTEPN OTTO 6 WPEG dEV ONUEILONKE
oidmmauon (Aldypauua 2). H BaBuiaia aAhayry Tng Bepuokpagiag (KUPAIVOUEVES
Beppokpaaieg) ye péoo 6po Toug 20 kal 25°C PeTATOTTIOE TTPOG Ta BeCIG TN B€0N TNG
KQUTTUANG QwTOTTEPIOdOU-TIPOKANONG SIATTOUCNG O OXEON ME TIG GWTOTTEPIODIKEG
KQUTTUAEG TTPOKANONG OIATTAUCNG TTOU TTPOEKUWAV aTTO TIG AVTIOTOIXEG OTABEPEG
Beppokpaaies: MeyaAUtepa TTOoOOTA €1I0000U Ot JIATTAUCH KAl PEYOAUTEPEG TIMEG
TO00 TNG PEYAANG 600 Kal TNG PIKPAG NPEPOAS KPIOIUNG QWTOTTEPIOBOU YIa £i0000 OE
didtrauon TopaTnNENONKAv OTIG KUUOIVOUEVEG OepuoKpacieG Oe Oxéon ME TIG
avTioToixeg oTabepég ouvOnkeg (Aidypapua 2). H

cioodog ot diammaucn, oe OAeG TIG QWTOTTEPIOdOUG TTOU €EETAOTNKAY, HTAV
KaBoAikr) oTtoug 15°C (100%) evw oToug 30°C dev mpokAABnke Odidmraucn
(Alaypappua 2).

Ta TmoocooTd Twv  dIATTAUOUCWY  VUPOWY  KATW oTtd  OIOQOPETIKEG
BeppoTTePIOdIKEG  pETaxEIpioelg  (UETOBaAAOuEVEG  Bepuokpaacieg) o€  oTaBEPn
owTépaon 10wpwv/24wpo OTTou eMTTAOV N BePPOPACT) TOUG CUYXPOVICOTAV UE
v @wrtogacn, kupdavenkav amd 10,45% ¢Ewg 33,33% OTav o1 TTPOVUPPEG
EKTPAPNKaV 0TouG 22-29,2°C (eUpog TIHWV Beppokpaaciag: 7,2°C) kar atoug 20-
32°C (eupog Tiywv Beppokpaaiag: 12°C) avrioToixa. X1oug 18-34,8°C (€Upog TIHWV
Beppokpaaciag: 16,8°C) 10 TTOCOCTO TwV dIATTAUOUCWYV VUPQWYV ATaV 23,53%, £V
peiwdnke katd 20 TrepiTTOU TTOCOOTIOEG pOvAdeG @TAvovTag TO 2,78% 0OTn
petaxeipion Twv 20-30°C (eUpog Tipwv Bepuokpaciag: 10°C) étrou emITTAEOV, YEPOG
TNG BeppodPacng Kal TNG KpuodPaong (5 wpeg) evaAAdocovTav e TNV oKOTOPAOH Kal
TNV QWTOQYOACH, avtioToixa. To TTo000TO TwV aTOUWY TToU €I0fABav oe dIdTTauon
oTIG TEOOEPIG PeTABOANOUEVEG OUVOAKES TTOU €EETACTNKAV ATAV WIKPOTEPO ATIO TO
avTioTolxo Tou Trapatnprénke Téoco0 otnv oTabepry (42,55%) 600 kai oTnv
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Kupaivouevn (55,74%) Bepuokpacia Twv 25°C e idia didpkeia ewtogaong (10:14
wpeg, O:2) (Aidypauua 3).
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Aiaypappa 2. KoptriAeg @wToTrepIodIKAG TTPOKAnong didtrauong Tou H. armigera o€

TE00EPIG OTABEPEG BepUoKpaaies (A) KOl € KUPAIVOUEVEG ava WPa BEPUOKPATIES Ue PECO
6po Toug 20 kai Tou 25°C (B).
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Aidypappa 3. MooooTd (%) SIOTTAUOUCWY VUP@WY Tou H. armigera 6tav n avdaTTugn Tou
TTPOVUN@IKOU Toug oTadiou €wg Tn VUP@OWON TTPAyPATOTTOINONKE o€ BePUOTTEPIGdOUG HE
MECO Opo nueprolag Beppokpaciag Toug 25°C kal otabepry wrotepiodo 10:14 wpwv
(P:X). ZmAeg TTOU akoAouBouvTal atrd To idl0 ypdupa dev diagépouv anuavtika (P < 0,05,
Tukey HSD).

MepdTwon Tng didmwauong. H €kBeon Twv SIATTAUOUCWY VUHQWY GE XAKNAEG
Beppokpaacieg av kal dev ATAV OTTAPAITATN YIO TNV OAOKARPWON TNG SIOTTAUTIKAG
e€ENIENG WOTOOO €iXe ONUAVTIKN ETTIOPACN GTO XPOVO EUPAVIONG TWV EVAAIKWY aTTd
TIG dlatravouceg VUOU@eG. H ToTmoBEéTnon Twv SIaTTAUOUCWY VUR@WYV YIa XPOVIKO
O1doTnua ammod 14 €wg 84 nuépeg otoug 4°C peiwae onpavTtikd (= 30 Kal 24 nuépEg,
avTiaToiXa) TO XPOVO EUQAVIONG TwV E€VAMNKWVY aTrd QUTEG, O€ OXEONn ME TIG
dl0TTAUoUCEG VUUPES TTOU TOTTOBETHBNKAV aTTeuBEiag, Xxwpig TTponyoupevn €kBean
TOUG 0¢ XauNnAég Beppokpaoieg, atmod TiG ouvBnkeg TTpoéAeuong (20°C kai 8:16)
oToug 25°C. QOT600 Ta XPOVIKA dlaoTAuaTa €KkBeong o€ XaunAég Bepuokpacieg
TTou Ypnoigotroinénkav (14, 28, 56, 70 kai 84 nuépeg) dev dlapopoTroincav o€
peyaAo Babud tn didpkela Tou VUPQIKOU oTadiou, We e€aipean Tnv Trapapovn yia 84
NUEPES 0TOUG 4°C . Ze OAEG TIG PETAXEIPIOEIG N DIGPKEIQ TOU VUUPIKOU oTadiou Twv
S1ATTOUOUCWY VUPPWY, JETA TNV €KBECT) TOUG Il OXI 0€ XaUNAEG Beppokpaaieg, fTav
MIKPOTEPN OE QWTOTTEPIODO pE PEYAAn Oidpkeia wTé@aong (16:8 wpeg, P:X) o€
oxéon pe TNV autAv oe pikpn (8:16 wpeg, ®:X) pe TNV emidpaon OUwG TNnG
QWTOTTEPIOOOU Va gival ONPAVTIKR 0€ Aiyeg HOVO TTEPITITWOEIG (Aldypapua 4).
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Aidypappa 4. Aidpkeia og NUEPES yia TNV CUPTIARPWON TNG VUUGIKAG avATITugng oToug
25°C kal gwrtotrepiodo 16:8 A 8:16 wpwv (P:Z) dioTTauoucwyv VUPPWY Tou H. armigera
TTOU TTPORPBAV aTTd TNV EKTPOPH TWV TIPOVUUPWY Toug aToug 20°C kal wToTrepiodo 8:16
wpwv (P:X) kai diatnprenkav yia didgopa Xpovikd diacTApaTta oTtoug 4°C. 210 AIGypapua
4A OiveTal O OUVOAIKOG HECOG O6pog evw OTO 4B empepileTal OTIG QWTOTTEPIODIKEG
METAXEIPIOEIG TTOU XpnalpoTroinnkav. ZTAAES TTou akoAouBouvTal atré 1o idio ypduua (4A)
1 0THAEg OTIG €TTi HEpPoUG peTayelpioelg (4B) dev diagépouv anuavtikd (P < 0,05, Tukey
HSD kpITripIo Kai t-KPITAPIO).
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Zulitnon

O mAnBuouog Tou H. armigera otn Bopeia EANGSa, avaTrTuooduevog atrd Tnv
TPWTN TIPOVUUQPIKA Tou nAKia T600 O¢ 0TaBEPEG 000 Kal O PETOBOAAOUEVEG
Beppokpaciakég ouvOnkeg pe péon TiunR Toug 20 kai 25°C, €dei&e pia avridpaon
«Bpaxeiag nuépag-pyakpdg nNUEPAG» WG TIPOG Tov  TUTTO  TNG  KAPTTUANG
PWTOTTEPIOOOU/TTPOKANCNG didtrauong (T0TTOG ). H KQUTTUAN
PWTOTTEPIGOOU/TTPOKANCONG didtmauong TUTou Il €ival TUTTIKA Twv €I0WV  TTOU
pTTaivouv o€ dIATTaucn JOVO O€ pia OXETIKA OTEVH WV QWTOTTEPIOdWY Kal n oTToid
amroteAeiTal atTd dUO KPIoINEG QWTOTTEPIOdOUG (MIKPNG Kal HEYAANG nuépag) (Beck,
1980). Emmpdobeta, n 6éon NG KAPTTUANG OTIG KUMAIVOUEVEG BEPUOKPATiES
METATOTTIOTNKE TIPOG Ta OefId Tou dGfova TNG OIAPKEIAG TNG QWTOMACNG Kal
MeEYaAUTEPA TTOCOOTA JIOTTOUOVTWY OATOUWVY TTapatnpRbnkav ge oxéon HE autd
oTnv oTabepn Bepuokpaaia.

H owrtotrepiodiky avrtidpacon €i0d6dou oe didTaucn emnpPeAdeTal ammd TN
Beppokpaaia oe 6Aa Ta €idn Tou yévoug Heliothis (Fitt, 1989). O1 TrpovUu@eg Tou H.
armigera @aiveral va avtidpouv o€ QWTOTTEPIOBIKG epebiopara oe Bepuokpaoieg
MeyoAUTepeS Twv 15°C kal PIKpoTEPES Twy 30°C. XapnAég (£ 15°C) kal uwnAég
(>25°C) Bepuokpacieg katé Tnv dIAPKEIA TOU TIPOVUUPIKOU oTadiou Tou H. armigera
aokouv €vrovn OIEYEPTIKY KAl ATTOTPETITIKA €TMiIdpAcn O0TNV €i0080 TOU EVIOUOU OE
Oidtrauon avrioToixa, ave¢dptnta amé Tnv OIdpKEId TNG QWTOPAoNG, OTTWG
dIaTMOTWOAPE OTA TTEIPAPATA YOG TTOU NTAV O€ TTANPN CUp@wvia PE autd GAAwvV
EPEUVNTWYV TTOU PeEAETNOOV TO id10 QaIivOueEvo o€ dIaPOPETIKOUG TTANBUCHOUG TOou
(Jallow and Matsumura, 2001; Kurban et al., 2007).

>€ OAeg TIG peTaBal\Oueveg Bepuokpaacieg TTou eEETAOTNKAY, TTAPATNPEAONKAV
dlatravovta  Kal pn Atopa  WE TNV PETALU TOUG aPIBUNTIKA OUOXETION va
Sla@opOoTIoIEiTAl avAAoya PE TNV TIUA TNG MEYIOTNG Kal TNG EAAXIOTNG Bepuokpaaiag
NG BeppoTepIOdOU, TO €UPOG TNG PeTalU Toug SlakUpavong KAabwg Kal PE Tov
OuyxXpovioud TnG Bepud@acng HE TNV GWTOGACN 1 TG Kpuodpaong HE Tnv
OKOTOQAON TTOU €iXE eVIOXUTIKO pOAo oTo @aivouevo Tng diatrauong. QoTtéo0o TO
TTO000TA Twv atépwy Tou H. armigera 1ou €10nABav oe diatrauon, oTig dIAQOPES
MeTOBOANOUEVEG OEPUOKPOCIOKEG METAXEIPICEIG TIOU  XPNOIhoOTToINONKay, ATavV
MIKpOTEPQ aTTO AUTA TNG AVTIOTOIXNG KUPAIVOPEVNG (55,74%) kal oTtaBepng (42,55%)
Beppokpaaiag pe Tnv idia didpkeia pwTdéaong (10 wpeg/24wpo) kal HECO OPO TOUG
25°C. Evw 6t1av pépog TG Beppd@aong CUVETTITITE JE TNV OKOTOQACT (METaXEipIoN:
30-20°C) n eicodog oe didmauon avaoTeANOTav oe peydAo Babud (2,78%). Ol
peTaBaAAOueveg Beppokpaaicg He TNV Hop@r BepuoTTEPIGdWY BewpeiTal oNUAvTIKOG
EVIOXUTIKOG TTapAyovTag aTov Kabopiopd Tng didtraucng o€ didgopa Evioua 1600
OTav N AN TWV XauNAWY BEPUOKPACIWY (KPUOPATN) CUPTTITITEI JE TNV OKOTOPAON
TNG QWTOTTEPIOdOU KAl N @Acn Twv uwnAwv Bepuokpaciwy (Bepudpacn) pe TNV
ewtépacr Tng (Fantinou and Kagkou, 2000) 600 kai Katd Tnv QvTioTPO®n
diadikaoia (Eizaguirre et al., 1994) Tovifovrag Tnv onuacia Tng BeppoTtrepiodou
QAUTAG KABeaUTAG OTO QaIVOUEVO TNG €I06D0U O€ dIATTAUCT.

H @Bivomwpivoxeiyepivr) didtmauon Tou H. armigera otnv Boépeia EAAGda apyidel
TO0 POIVOTTWPO (péoa ZeTrTeuBpiou wg péoa NoguPBpiou) Kal TEAEIWVEI TNV AvoIEN UE
TNV heYaAUTePn £€000 TwV eVAAIKWY va TTapaTnpeital yetd ta péoa Mdiou (Mironidis
et al.,, 2010). H ékBeon Twv diaTTAUOUCWY VUPPWYV Tou H. armigera o€ XapnAég
Beppokpaaieg dev €ival atrapaitnTn yia TNV oAoKAfpwaon TnG dIaTTauTIKAG £EEAIENG
WOTO00 €xEl ONUAVTIKN ETTIOPOCN OTOV XPOVO EUPAVIONG TwV EVAAIKWY aTTo TIG
dlatravouceg vUues. H Beppokpacia @aivetar Aoimmov va €ival 0 Kupiapxog
TapdyovTtag oTnv TePATWon Tng didTTauong Tou H. armigera 1600 0€ OUVOrKeg
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aypou (Mironidis et al., 2010) 600 kal OTO €pyacTApIO Pe TNV PeyAAn Oidpkeia
NUEPAG va eTTITaUVel TNV S1adIKACIA TNG BIATTAUTIKAG €CENIENG.

H yvwon Tng emidpaons Twv SIaQOPETIKWY PETARANTWY TTOU TTPOKOAOUV TNV
€icodo kal TNV TTeEpATWan TnNG diIdraucng 6TTwG N BepuoKpaaia, N ewToTTEPIOdOG Kal
n Bepuotrepiodog, Ba Bonbricouv OTNV ATTOCOQNVION TITUXWYV TNG PI0-olkoAoyiag
Tou H. armigera, ME OKOTTO TOV KOAUTEPO OXEDIAOWO  TTPOYPAUUATWYV
OAOKANPWUEVNG AVTIMETWTTIONAG TOU.
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Effects of constant and changing temperature conditions on diapause
induction in Helicoverpa armigera (Lepidoptera: Noctuidae)

G.K. MIRONIDIS and M. SAVOPOULOU-SOULTANI

Aristotle University of Thessaloniki, Faculty of Agriculture, Laboratory of Applied Zoology
and Parasitology, 54124 Thessaloniki, Greece

The effects of photoperiod and temperature on the induction and termination of
facultative pupal diapause in Helicoverpa armigera (Hubner) (Lepidoptera:
Noctuidae) were investigated under laboratory conditions. Exposing H. armigera
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larvae to both constant and fluctuating temperature regimes with a mean of 25°C
and 20°C resulted in a type-Ill photoperiodic response curve of a short-long day
insect. The long-day critical daylengths for diapause induction were 10 hours and
12 hours at the constant temperatures of 25°C and 20°C, respectively. Higher
incidences of diapause and higher values both for the longer and the shorter critical
photoperiods for diapause induction were observed at fluctuating regimes
compared with the corresponding constant ones. At alternating temperatures, the
incidence of diapause ranged from 4.2% to 33.3% and was determined by the
temperature amplitude of the thermoperiod and by the interaction of cryophase or
thermophase with the photoperiod. H. armigera larvae seem to respond to
photoperiodic stimuli at temperatures > 15°C and < 30°C; all insects entered
diapause at a constant temperature of 15°C, whereas none did so at a constant
temperature of 30°C under all the photoperiodic regimes examined. Although
chilling was not a prerequisite for diapause termination, exposure of diapausing
pupae to chilling conditions significantly accelerated diapause development and the
time of adult emergence. Therefore, temperature may be the primary factor
controlling the termination of diapause in H. armigera.



92 14° [MaveAAnvio EvrouoAoyiké Zuvédpio

AvTtoxn oTo yuxog aviAikwv oTadiwv kai evnAikou Tou Ephestia kuehniella
(Lepidoptera: Pyralidae)

£.Z. ANAPEAAHZ', M.A. HAIOMOYAOZ? kai
M. ZABBOMOYAOY-ZOYATANH!

lEpyaon?p/o Eg@apuoouévne Zwoloyiag kai lMNapaaitoAoyiag, ewTrovikn 2x0An, ApIoTOTEAEIO
lMavemmiotnuio @socoalovikng, 54124 Oeooalovikn
2Epyorcm?plo @urompoaraciag, Tunua ®utikng MNapaywyng, 2xoAn TexvoAoyiag Newrroviag,
TexvoAoyikd Exmaideutiké 16pupa Ndpioag, 41110 Adpioa

MepiAnyn

MeAeTABNKE OTO €PyacThpIO N avtoxn o€ XapnAég Bepuokpacieg Tou Ephestia
kuehniella Zeller (Lepidoptera: Pyralidae), Aapdavoviag uméyn OIAQOPES
TTAPAPETPOUG, OTTWG Eival N IKAVOTNTO UTTEPWUENG Kal n TTapaTteTapévn €kBeon o€
XOUNAEG Beppokpaaieg, KATw Tou pNdeveg, ot oxéon TAVIOTE WE TO OTAdIO
avaTITUENG TOu €viOPoU. ATTO Ta ATTOTEAEGUATA TTPOKUTITEI OTI OAa Ta OTAdIA
avdmtuéng Tou E. kuehniella gp@avifouv oxeTikd peyaAn ikavotnta UTTEPYUENG.
QoTt600, TTapatneEnRdnke OTI n yéon Beppokpaadia UTTEPYUENG Twv vupewy (-23,3°C)
NTavV OoNUAvTIKA XOounAOTEPN O OXEON ME QUTA TWV VEAPWY KOl QAVETTTUYMEVWYV
TTpovupewy (-16,1 kai -19,5°C, avtioToixa) evwy dev DIEPeEPE aTTO QUTH TWV eVNAIKWY (-
21,6°C). EmmAéov, €kBeon oToug -7,5 kai -10°C eixe w¢ amoTtéAeoua TNV
Ovnoiwotnta Tou E. kuehniella €meira amd ouviopo xpovikd didoTtnua. Mo
OUYKEKPIPEVA O PECOG Bavatn@opog xpovog (LTimesp) Twv auywv Kal VEAPWY
TTPOVUPPWY OToug -7,5°C ATtav onuaviikd MIKpOTEPOG (24,8 kal 58,2 min,
avTioTOIXQ) O€ OXEON WE TIG AVETTTUYMEVEG TTPOVUUGPEG, VUUQEG Kal eviAika (123,2,
143,6 ka1 119,9 min, avrioToixa). MNapopola atmmoTeAéouaTa TrapartnprRbnkav Kai
oToug -10°C. Meiwaon Tng Beppokpaaiag ékBeong amd Toug -7,5 oToug -10°C eixe
€TTIONG WG ATTOTEAEOUA TNV HEIWON Tou PECOU Bavatn@opou XPOvou Ot OAEG TIG
METAXEIPIOEIG, WOTOCO POVO OTIG AVETTTUYMEVEG TTPOVUUGPEG Kal Ta eVAAIKA N YEiwon
auth ATav onuavtiki. O1 vOugeg @aivetal va €ival To O avOekTIKO OTAdIO O€
€kBeon oe xapunAég Bepuokpacieg KATw Tou pndevog. AvtiBera, To o euaiobnTo
oTadI0 €ival autd Tou auyou Kal TNG veapng Tpoviueng. H xpAon XapnAwv
Beppokpaciwy  oTa  TAQioIa  TNG  OAOKANPWHEVNG  QVTIMETWTTIONG  €XBpUWIV
aTroOnKeUPEVWY TTPOIGVTWY, 6TTWG eival To E. kuehniella, oulntolvtal o€ cuvToia.

Eicaywyn

H e@apuoyy XapnAwv BepPOKPACIWV yIa TNV KATATTOAEUNON  EVIOHWY
QATTOBNKEUPEVWY TTPOIOVTWY XPNOIKOTIOIEITOI EUPEWG KABWG TTAEOVEKTEI EVaVTl TWV
KAQOOIKWY PeEBSdWY KaTatroAéunong oto OT: a) Oev A@AVEl UTTOAEIUPATA OTO
TTPOIOV PETA TNV €QapUOYR, B) €ival OTTOTEAECUATIKI OKOUO KAI EVAVTIOV TTANBUCUWV
EVTOUWY TTOU £XOUV avaTtrTUEel avBeKTIKOTNTA OTA XPNOIPOTTOIOUUEVD EVTOUOKTOVA
Kal y) €ival ammoAUTwg ao@aing péBodog yia Ttov xprotn (Fields et al., 2001). H
Beppokpaaia €kBeang, n didpkeia €kBeong, TO €idOG TOU €VTOPOU, TO OTAdIO TOU
EVTOUOU, O EYKAIJATIONOG, N OXETIKN uypacia aAAd Kal TO QUAO Tou evTOUOU UTTOPET
va eTnNPEACOUV TNV EMIRIWON TwV EVIOUWYV OTIG XAUNAEG BEPPOKPATIEG KATW TOU
pundevog (Fields, 1992).
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ZKOTTOG TNG TTapoUoag epyaciag ATav va PEAETNBe n avroxi oto Wuxog Twv
aviAikwy oTadiwv (auyd, veapr] Kol QVETTTUYMEVN TTPOvUU®n, vOP®n) Kol Tou
evnAikou Tou E. kuehniella. Ta amoteAéopata pmropei va xpnoigotroinBolv oTa
TTAQioIa TNG OAOKANPWHEVNG dlaxeipiong EXBpwv atmobnKeUPUEVWY TTPOIOVTWV.

YAikd ka1 MeBodol

Ektpopn evrouwv

O apxikég TANBuoudg Tou E. kuehniella rpoépyxetal atrd aAeupdpuAo atmod Tnv
meplox TG ABrvag. H epyaoTnpiokn eKTpo@r €ylve O€ XWPO ME OTABEPN
Beppokpacia (25+1°C), oxeTIkr uypacia 65+5%, Kal og TTARPEG OKOTAdI. Ta évioua
dlatnpouvtav o€ diagavh TTAAoTIKAG doxeia (17x11x5cm) oTo Kabéva aTrd Ta oTroia
TotroBeToUvTav 150-200 auyd kai 200-250g GipiyddaAl, Ye TO OTIoI0 TPEPOVTAV Ol
TIPOVUUQPEG €WG OTOU CUPTTANPWOOUV TNV avamtu¢l Toug. Ta veoegepxoOueva
evAIKa TTapépevay oTo id10 BOXEIO EKTPOPNG.

lMpoodiopiouos Bepuokpaaiag urépyuéng

MNa Tov TTPoadiopIousd TNG Bepuokpaciag utrépyung (©.Y.) xpnoiuoTroinénkav
VEQPEG TTPOVUUQEG (Li-Ly), avemTuypéveg TTpovOu@es (La-L4), vOugeg kai eviAika
aropa Tou E. kuehniella. KaBe dropo TotmroBeTouvTav atopikd o€ TTAACTIKO CwARva
Eppendorf 6ykou 2ml a1mé TOvV OTIOI0 €iXe TTPONYOUPEVWG a@aIpeBei TO KATTAKI.
MapdAAnAa tmpooBétape 0,19 udpo@iho BauBdki, WOTE va OTABEPOTIOICOUPE TO
€VTOUO Kal va peivel autod akivnto kaB’ 0An Tn SIdpKela TOU TTEIPAPATOG EVTOG TOU
OWARva. Z€ €TTAQPN PE TO ATOUO TNG KABE peTaxeipnong p€oa oTo cwAAva BpiokoTav
€vag WETOANIKOG aiobnThipag Beppokpaciag, BeppopéTpou TUTTOU Digitron 2000T
(Kalestead Ltd, U.K.). ZTn ouvéxela o owArvag TotroBeTouvtav Yéoa o€ yudAivo
owARva pe didueTpo 1,7cm kal Uwog 17,5cm, o o1roiog akoAoUBwg eupatmTi{dTav o€
piypa diaAupotog vepou-alBulevoyAukoAng (1:1) oe éva udatdlouTpo (circulating
bath) (Model 9505, PolyScience, lllinois, U.S.A.). H Bepuokpacia Tou diaAUpaTog
Kal KaT ETTEKTACN TOU €VTOPOU delwvdTav pe Taxutnta 1°C/min. H Bepuokpacia
oTnVv oTroia oXNUaTIéTaV TTAYOoG OTO OWWA TOU aTopou (Bepuokpagia uTTEpYuéng)
kaBopioTav amod Tn oTiydiaia avénan TNG BepuUokpaadiag Tou owuaTdg Tou, eEAITiag
NG ateAeubépwong AavBavouoag Bepudtntag (Block, 1995). O1 TrpovUu@eg,
VEQPEG KOl QAVETTTUYMEVEG, TTPIV aTTO KABe (B1080KIYr TOTTOBETOUVTOV OTOMIKGA O€
TTAQOTIKG OoXeia yia TTEPITTOU 4-6 WPEG XWPIG TPOPH TTPOKEINEVOU va KeEVwOEI o
TEMTIKOG TOUG OwAAvag amd Ta UTToAsiypata Tpo@ng (Zachariassen and
Kristiansen, 2003).

lMpoaodiopiouds Bavarnedépwyv Xpovwv

MNa Tov TpoCdiopiopud Tou péoou  Bavarn@opou xpovou  (LTimesp)
Xpnoigotroineénkav auyd, veapég TTpovuuees (Li-Lo), avermTtuypéveg TTpovuugeg (Ls-
L4), vOpgeg kai evihika dropa Tou E. kuehniella, Ta otoia wux6nkav atmeubeiag yia
30, 60 90 kar 120 min oToug -7,5 Kai -10°C. O1 TIPOVUPQPEG BéEXTNKAV TNV idIa
METOXEIPION OTTWG AVOQEPETAI OTNV TTPONYOUMEVN TTOPAYPOPO TTPOKEINEVOU VO
KEVWOEI 0 TTETTTIKOG TOUG OWANvVag atd Ta UTToAgiyyaTa Tpo@ng (Zachariassen and
Kristiansen, 2003). ¢ k@0¢ xpovikd didoTnua Kai yia kaBe Beppokpaacia utmpxav 3
emavaAnyelig Twv 10 atépwv o€ OAeg TIG peTaxelpioels. Ta évioya ota didgopa
oTAdIA TOUG TOTTOBETABNKAV aPXIKA Ot YUGAIVOUG OOKIMOOTIKOUG OCWANAVEG HE
O1GueTpo 1,2cm kai Uwog 10cm, Kai 0T CUVEXEIA apoU OQEAYIOTNKAV PE TTWHA
ammd KOooutooUK, €UPRATITIOTNKAV OTO iBI0 UBATOAOUTPO TTOU XPNOIPOTTOINONKE yIa
Tov TTpoodiopiopyd TnG Bepuokpaciag uttEpwuéng. Metd tnv  €kBeon Toug,
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peTa@épONKav atr’ ubeiag atoug 25°C Kal pe pwTOPAc 16 WPWV, OTTOU YETPABNKE
n emBiwor] Toug.

2T1amioTIKn avaAuon

H emidpaon Tou oTadiou oTn Bepuokpacia  UTTEPWUENG  MEAETABNKE
epappolovtag avaluan TTapaAAakTIkOTNTag (One-way ANOVA) (Sokal and Rohlf,
1995). O1 péool o6pol ouykpibnkav pe TO Tukey's-b kpitApio yia eTimedo
onpavtikotnTag a = 0.05. O mpocdiopiIouds Twv PECWVY BavaTneopwy XPOvwv
(LTimesp) €yive pe probit avdAuon (Finney, 1952) kai n oUyKkpior TOUG £yIve ME
KPITAPIO TNV €TMKAAUWN TWV Opiwv €UTTIOTOOUVNG. H OTaTIOTIKA avaAuon 6Awv Twv
dedopévwy €yive Pe Tn BorBeia Tou oTaTIoTIKOU TTpoypdupaTog Minitab 15 Statistical
Software (Minitab Inc., State College, PA).

AtroteAéopata-ZudnTnon

Omwg @aivetal kal amd 1o didypauua 1 6Aa Ta oT1adIa avatmTuéng Tou E.
kuehniella Trapouciacav augnuévn ikavéTnTa UTTEPWUENG, N OTToI KUpaivovTay atrd
-16,1 €wg -23,3°C (ek16G 116 TO GTAdIO TOU auyoU ATTou Adyw Tou peyéBoug Tou
O0ev KkatéaTtel duvatdg o TIPOCdIoPIOPOG TnG Bepuokpaciag UTTEPYWUENG Tou).
QoT1600, onPavTikG PeYaAUTePn IKAVOTNTA UTTEPWUENG TTapoudiacav ol VOP@ES ToU
E. kuehniella (-23,3+0,2°C) og oUyKpION WE TIC VEAPEG KOl AVETTTUYUEVEG TIPOVUUQEG (-
16,1£1,1 kai -19,5+1,0°C, avrioToixa) evw) Oev JIEQPeEPE onUavTiKG n IKavoTnTa
UTTEPWUENG TWV VUPQWY Ot oXEon WE Ta eviAika (-21,6+0,7°C) (F=14.729, df=3, 36,
P<0.05).

-25 1

-20 A _I_

15 | I

-10 4

M.0.Y. (°C)

Auyo L1-L2 L3-L4 Noudn  EviAwko

Aiaypappa 1. Méon Begpuokpacia utrépyuéng (M.©.Y.) avilikwv oTadiwv Kal evnAikou
Tou E. kuehniella.

21ov Tivaka 1 Odivovtal or Bavatng@opol xpovolr 1ou Bavatwvouv 10 50%
(LTImesg) Tou TTAnBucpou Twv atdéuwv Tou E. kuehniella émema omé Bpaxeia
ékBgon aToug -7,5 kai -10°C. Mapatnpolue o1 ol TIYES Twv LTimesy Twv auywy Kal
VEQPWY TIPOVUNGWY NTAV ONUAVTIKA MIKPOTEPEG ATTO QUTEG TWV  UTTOAOITTWV
peTaxelpioewv. AvTiOeTa, TN PEYAAUTEPN QVOEKTIKOTNTA O€ XAMNAEG Bepuokpaaieg
KATWw Tou undevog (-7,5 kai -10°C) Trapouciacav ol vougeg Tou E. kuehniella kaBuwg
aTTaITOUVTaV CUYKPITIKA TTEPICTOTEPOG XPOVOG YIa TNV BavATWOT TOUG O€ OXEON UE
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TIG UTTOAOITTEG PETAXEIPIOEIG, AV KAl XPOVOG QUTOG dev DIEPEPE ONUAVTIKA aTTO EKEIVO
TWV AVETTTUYHEVWY TTPOVUUQWV KAl EVNAIKWV.

Mivakag 1. Méoog Bavarngopog xpovog (LTimesp) kal Opia eptmoToouvng (95%)
avAAikwy oTadiwv kal evnAikou Tou E. kuehniella émreira amoé €kBeon oToug -7,5 Kal
-10°C.

Osploia (°C) EZTddI0 n df  LTimeso(95% C.1)* X2 P
Auyo 132 2 24,8** 0,482 0,786
Li-Lo 120 2 58,2 (30,5 - 75,3) 0,846 0,655

-7,5 Ls-Lg 120 2 123,2 (95,0 - 274,2) 1,308 0,520

NOpen 120 2 143,6(106,1-609,9) 0,216 0,898

Evihliko 120 2  119,9(88,7-476,4) 0,633 0,729

Auyo 117 2 18,1** 0,119 0,942
Li-Lo 120 2 43,3 (21,1-56,7) 2,712 0,258
-10 L3-La 120 2 80,7 (66,6 - 97,0) 0,453 0,797

NOpen 120 2 114,7(94,7-1647) 0,246 0,884

EviAiko 120 2 83,9 (72,4 - 97,5) 0,002 0,999

* ge min
** un UTTOAOYIOHOG OpiWV EPTTIOTOOUVNG

ZUupwva pe TNV KaTnyoplotroinon Tou Bale (1993) 10 E. kuehniella
XOpakTnpEifeTal wg avekTikd oTo wuxog (chill tolerant) dedopévou 611 0e OAa Ta
oTadia avamTuéng uttapxel €voeifn Bvnoiudtntag oe Oepuokpacieg PEYAAUTEPEG
amd Tn Beppokpacia uttEpywuéng. EmmmAéov, Ta ammoTeEAEOUOTA TNG TTEIPAUATIKAG
epyaoiag £deiEav 611 ol vOugeg Tou E. kuehniella gival To mo avBekTiké oTddio étav
ekTEBOUV O€ XaunAég Beppokpaaieg kKATw Tou PNdevogC. AvtiBeTta, Ta TTIO guaiodnTa
oTadIa €ival autd TOU auyoU Kal TNG VEGPNG TTPOVUUPNG €vw Ta €vAAIKO Kal Ol
QVETTTUYMEVEG TTPOVUUQEG €U@aviouv dia eviIGueon KATAOTAON QAvOEKTIKOTNTOG.
Mapatnpoupe AoITTOV OTI N XPAON XOUNAWY BEPUOKPACIWV EXEI WG ATTOTEAEGHA TN
BvnoiuéTnTa Ikavou TTAnBucpou Tou E. kuehniella étreita ammd mapateTapévn £kBean
O€ QUTEG KOl KOTA OUVETTEID va evOeikvuTal N XPAON Toug oTa TAaiola Tng
oAokANpwpEvng dlaxeipiong exOpwv atroBnKeupEvVWwY TTPOIGVTWY OTTWG €ival To E.
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kuehniella, QoTéc0, yia TNV aTTOTEAEOUATIKOTEPN QVTIUETWTTION Tou E. kuehniella
oTa TTAaiola TTAvToTe TNG OAOKANPwWHEVNG BlaxEipIong, ATTAITEITAI TTEPAITEPW EPEUVA
AapBavovtag uttoyn Kail GAAoug afIOTIKOUG TTapAyovTeg OTTwWG gival 0 puBuog
Wugng, o eykAINATIon6g KaBwG Kal TO UAIKO CUOKEUOCIOG TwWV OTTOBNKEUPEVWV
TTPOIOVTWV.

BiAioypagia

Andreadis, S.S., Z. Vryzas, E. Papadopoulou-Mourkidou and M. Savopoulou-
Soultani. 2008. Age dependent changes in tolerance to cold and accumulation
of cryoprotectants in overwintering and non overwintering larvae of European
corn borer, Ostrinia nubilalis. Physiol. Entomol. 33: 365-371.

Bale, J.S. 1993. Classes of insect cold hardiness. Funct. Ecol. 7: 751-753.

Block, W. 1995. Insects and freezing. Sci. Prog. 78: 349-372.

Fields, P.G. 1992. The control of stored-product insects and mites with extreme
temperatures. J. Stored Prod. Res. 28: 89-118.

Fields, P.G., Z. Korunic and F. Fleurat-Lessard. 2001. Control of insects in post-
harvest: low temperature. In: Vincent, C., B. Panneton and F. Fleurat-Lessard
(Eds.), Physical Control in Plant Protection. Berlin/Paris: Springer/INRA. pp. 95-
107.

Finney, D.J. 1957. Probit analysis. University Press, Cambrigde.

Minitab Inc. 2007. Minitab 15 Statistical Software, State College, PA.

Sokal, R.R. and F.J. Rohlf. 1995. Biometry 3" ed. Freeman, New York.

Zachariassen, K. E. and E. Kristiansen. 2003. What determines the strategy of
cold-hardiness? Acta Soc. Zool. Bohemoslov. 67: 51-58.

Cold hardiness of immature and adult stages of the Mediterranean flour moth,
Ephestia kuehniella (Lepidoptera: Pyralidae)

S.S. ANDREADIS!, P.A. ELIOPOULOS? and
M. SAVOPOULOU-SOULTANI*

1Lalboratory of Applied Zoology and Parasitology, Department of Plant Protection, Faculty of
Agriculture, Aristotle University of Thessaloniki, 54124 Thessaloniki, Greece
2Laboratory of Entomology, Department of Plant Protection, School of Agricultural Technology,
Technological Institute of Larissa, 41110Larissa, Greece

The cold hardiness profile of immature and adult stages of the Mediterranean
flour moth, Ephestia kuehniella Zeller (Lepidoptera: Pyralidae) was investigated in
the laboratory. Supercooling point (SCP) of early instars, late instars, pupae and
adults of E. kuehniella was determined using a circulating bath with a cooling rate of
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1°C/min. Mean SCP of pupae was significantly lower (-23.3°C) in relation to early
and late instars (-16.1 and —19.5°C, respectively), but did not differ regarding adult
ones (-21.6°C). Moreover, low temperature survival of eggs, early instars, late
instars, pupae and adults of E. kuehniella was estimated by cooling groups of 30
individuals (three replicates of ten individuals for each treatment) to -7.5 and -10°C
for 30, 60, 90 and 120 min. Mean lethal time (LTimeso) of eggs and early instars at -
7.5°C was significantly shorter (24,8 and 58,2 min, respectively) than that of late
instars, pupae and adults (123.2, 143.6 and 119.9 min, respectively). A similar trend
was achieved at -10°C. Exposure to lower temperature (from -7.5 to -10°C) resulted
in shorter LTimeso values for all treatments, but was significant only in late instars
and adults based on non-overlapping confidence intervals. Freezing injury above
the SCP was well documented for all stages of E. kuehniella indicating a pre-freeze
mortality. Our results suggest that the pupae are the most tolerant stage after
exposure to sub-zero temperatures. Eggs and early instars appeared to be the
most susceptible stages to low temperatures below 0°C while adults and late
instars had a moderate resistance to sub-zero temperatures.
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Emidpdoeig upnAwyv Kal XapnAwv Beppokpaociwy oTnV emiBiwon Kal
AVATTAPAYWYIKN IKAVOTNTA EVNAIKWYVY S10QOPETIKWV NAIKIWV
Tou ddkou TnG eAidg (Diptera: Tephritidae)

0. TEIMMAIAPAKHE!, N.A. KOYAOYZHE!, M.A. MAIMMA?,
r.A. MNIPOY®AS? ki A.Z. KQBAIOE!

ApiororéAeio Mavemiotipio @sooarovikng, Mewmovikn ZxoAr, EpyacThpio EQapuoouévng
ZwoAovyiag kai lNMapaairoAoyiag, 54124 OsooaAovikn
2Ar7u0Kpirs/o lMavemiorruio Opdkng, Tunua Ayportikig Avarmruéng, Epyaatipio ewpyikng
EvrouoAoyiag kai ZwoAoyiag, 68200 Opearidda

MepiAnyn

MeAeTiBnke oTO €pyacThpIO N €TMidpaCn TNG £€KBEONG O€ UWNAEG KAl XOUNAEG
Beppokpaaieg oTnv emBiwon Kal wotrapaywyr €VAAIKWY aTtOpwV SIaQOPETIKWV
NAIKILWV TOu dAKoU TNG €NIAG. BpéBnke oI YeTd atrd Bpaxuxpovn €kBean o€ uPnAég
N XaPNAéG Beppokpaaieg Ta TTOOOOTA EMIRIWONG TWV VEAPWVY EVAAIKWY OTOHWYV
NTav PeyaAuTEPO O€ OXEON PE TA AVTIOTOIXO TTOCOOTA £TTIRiWONG ATOUWV PEYAANG
nAikiog. ETriong, n wotrapaywyn Kai n dIGpkKeIa (wng META TNV €kBeon O UWNAéG
Beppokpaaieg peiwdnkav onuavtikd o NAIKIWPEVA o€ OoXEon Pe veapd atoua. Ta
atroteAéopaTd pag deixvouv OTI n euaioBnaoia Twv atdpwyv Tou dAkou TNG EAIGG TNV
€MiOpaon UPNAWY 1 XaunAwv BepUOKPACIWY ETTNEEACETAI ATTO TNV NAIKIa Kal gival
MEYAAUTEPN OTA NAIKIWHPEVO OE OXEON PE T VEAPA ATOUA.

Eicaywyn

H avdmtuén, avarmapaywyikf kavotnta Kal SUVApIKA Twv TTANBUouWwY Tou
0akou TnNG eNdg emnpedlovial o€ peydAo Pabud amd opiopévoug afIoTikoug
Tapdyovreg OTTwWG METALU GA\wv Tn Bepuokpacia, QWTOTTEPIOBO Kal OXETIKA
uypaaoia (2Y) (Tzanakakis and Koveos, 1986; Koveos and Tzanakakis, 1990, 1993;
Koveos 2001; Broufas et al., 2009 kai avag@opég Trou divouv). Opwg ol emdpAcelg
TWV ABIOTIKWY TTOPAYOVTWY OTNV QVATITUSN KAl aQvaTTapaywyr evog eVIOUOU UTTOPEi
va TToIkiAouv avaAoya pe Tnv nAIKia, TNV Tpo@A Kal TNV TTpoéAeucn Tou TTAnBucuou.
MNa Tapddeiypa, €xel Bpedei 6T n emidpaon TNG TTOIKIAIAG TOU €AQIOKAPTIOU OTNV
QvaTTapaywylikn IKaveTnTa BNAUKWY atéuwyv Tou 8dkou TnG eAIGS diapépel avaloya
pe TNV nAikia Twv atépwv (Koveos and Tzanakakis, 1990). £16x0¢ TnNgG TTapoucag
epyaoiag ATav N PEAETN TNG €TTIOPACNG UWNAWY Kal XaUNAWV BEPUOKPACIWY GTNV
empBiwon, wotapaywyr Kal yokpolwia evAAMNKWY BNAUKWY aTOPWVY BIaQOPETIKWV
NAIKILWV Tou dAKou TNG €AIAG.

YAiIka-MéBodol

Mo TG avaykeg Twv TTEIPAPATWY XPNOIYoTToIOnKav evijAika ATopa Tou dAKou
NG €ANIGG TToU avoTTTUooovVTav Of EAQIOKAPTIO KAl WG €VAAIKa Slatnpouviav o€
KAOUBI& pe uypn TTPwTEIVOUXO Tpo®r, ot Bepuokpacia 25°C kar X 16:8, oTTwg
AeTTTOHEPWG TTEPIYPAPETal atrd Toug Koveos and Tzanakakis (1990). Ta dropa
auTd Tav atréyovol TTPWTNG Kal OUTEPNGS YEVEAS UIOG EPYACTNPIOKAG OTTOIKIAG TTOU
EYKATAOTABNKE TTEPITTOU £va pAva TIpIv atrd TNV £vapén Twv TEIPAPATWY, YHE ATOuaA
TTOU TTPOépXOVTaV OTTd €va eAalva TnNG TreploxAs Polpkag XaAkidIkAG. EvAAika
aropa dlo@opeTikwy NAIKIwy (4, 15, 30, 45 ka1 55 nuepwyv) diatnpouvTav yia dUo
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wpeg o€ 000 uwnAég (38,2 kai 40°C) kal dUo XaunAég Beppokpaaies (-6 kal -5°C).
Metd Tnv €kBeon kaTaypd@oviav O apiBPOG TwV VEKPWYV KAl {WVTOVWV OTOPWV.
Oca dropa emBiwvav diatnpouviav aTopikG o€ KAouBid kai TTpocdiopiféTav n
didpkela wng Toug. Me okoTo va diamoTwOei n emidpaon TNG €kBeoNg o€ UYWNAEG
Kal XaunAéG BepUOKPACieG OTNV  avVOTTAPAYWYIKR IKAvOTNTA, €VAAIKO OnAukd
opIopEVWY NAIKIWY TTou eTTIRIwvaY PETA TNV €KBECT TOUG OTIG UWNAEG A TIG XAUNAEG
Beppokpaaieg dlaTnpoUvTaV aTopIKa o€ KAOUBIG PE KEPIVA OUOIWMUATA WOTOKIAG Kal
KaBnuepiva TpoodiopifoTav 0 apiBudg TWV auywy TTOU aTTEBETAV.

AtroteAéopara-ZudATnon

Ta mooooTd emBiwong evAAIKwY atdépwy Tou dAKou TnG NG PETA atd diwpn
é€kBeon oe xapnAég (-6 kar -5°C) n uwnAég (38,2 kai 40°C) Bepuokpaocieg ATAV
uynAoTepa oe dropa nAIKiag 4 kal 15 nUEPWYV Kal ONUAVTIKA PIKPOTEPA O€ ATOPO
nAikiog 45 kai 55 nuepwyv. O apIBPdS Twv auywv TTou atroTédnkav ato Ta BnAukd
dropa  PEIWONKE ONUOVTIKA HETG Tnv €KBeon TOUG O€ UWNAEG N XOUNAEG
Beppokpaaies. H peiwon auth NG woTtrapaywyng ATav peyaAdTtepn oe dtoua
MeEYAANG nAikiag oe oxéon pe Ta veapd datopa. H didpkeia CwAG Twv evAAIKWV
ONAUKWV PETA TNV €kBeON O€ UYNAEG | XOUNAEG BEpUOKPATiEG PEILONKE ONUAVTIKA
1B1aitepa o€ nAIKIWPEVa  dtopa. Metd v €kBeon o€ UWNAEG 1N XAPNAEG
Beppokpaaieg Ta BnAuka emBiwoav Kal E(noav TTEPICOOTEPES NUEPES OE OXEON HE
Ta apoevikd. Ta amoteAéopaTd pog dgixvouv 0TI N avioxr eVANIKwWY aTOUwY TOu
Odkou TnG eAIdg oe UYNAEG A XaunAEg Bepuokpaaoieg eTnpeddeTal amd Tnv nAiKia
TWV atopwyv Kal €ivalr PeyaAltepn o€ veapd o€ oxéon MPeE NAIKIWPEVA ATOMA.
Agixvouv €1Tiong 611 MOAVWG O QUCIOAOYIKOI PINXAVIOUOI TTOU €UTTAEKOVTOI OTNV
avtoxn o€ XaunAég kal uwnAég Beppokpaaieg eival TTapatTAfRciol, a@ou Ta AToPa
OI0QOPETIKWV NAIKIWV avTIdpoUV PE avaAoyo TPOTTO OTnV £€KBean € XAUNAEG Kal
UWNAEG BEpUOKPATIEG.
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Effect of high and low temperatures on survival, longevity and egg
production of Bactrocera oleae adults of different ages

T.H. TSIMPLIARAKISY, N.A. KOULOUSSIS', M.L. PAPPAS?,
G.D. BROUFAS? and D.S. KOVEOS?

"Aristotle University of Thessaloniki, Laboratory of Applied Zoology and Parasitology,
54124 Thessaloniki
’Democritus University of Thrace, Department of Agricultural Development, Laboratory of
Agricultural Entomology and Zoology, 68200 Orestiada

Adult females of the olive fruit fly Bactrocera oleae of different ages were
exposed for two hours to either high or low temperatures. In both regimes survival
percentages after exposure were higher in young adults compared to older flies.
Egg production and longevity after exposure were also reduced. Although evident in
all ages, this reduction was more pronounced in the older adults. It seems that the
older the flies the more sensitive they tend to become on the stressful effects of
high and low temperatures.
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MeTddoon Tou pwoaikou Tng ayyoupids (CMV) og @uTd koAokuBidg, 6Tav
ponyouvTal Kal ETTovral SOKIMAOTIKA VOypaTa Tou gidoug Aphis nerii
(Hemiptera: Aphididae) o€ @uTd mITTEPIAG, KATTVOU, TOMATOG,
@aooAidg, o€AIvou Kal KOAOKUBIAG HoAuCéva PE TOUG 10UG
PVY, TMV, AMV, BCMV, CeMV ka1 CMV

A.T. MANAMNANAIIQTOY ka1 A.©. BAQ®EIAHZ

Epyaornipio @urompooraciag, Tunua OE.K.A., ZxoAn TexvoAoyiag ewTroviag,
TEI MeooAoyyiou, 30200 MeaoAdyyi

1NV TTapouoa epyacia diepeuvhABnke TUXOV aAANAeTidpacn Twv Iwv CMV, PVY,
TMV, AMV, BCMV, CeMV oTa otopaTiké popia TG aidag Tng mKpoddaevng, Aphis
nerii. Ta Toocootd petddoong Tou CMV  kaBopioTnkav &étav ol OaQideg
TTpayuaToTToiovcav vUiyuaTta SOoKIJOoiag o€ QUTA-OEiKTEG HOAUCHEVA UE TOV 10, OTaV
TTponyouvTav A £movrav n mpocAnywn dAAwv @uTIKwv 1wV (Pirone kai Perry, 2002;
Raccah et al., 2001). KAwvikég atroikieg Tou €idoug Aphis nerii (TTpogpxOueveg atTd
€va ATOMO) £yKATAOTABNKAV O€ QUTA TTIKPOJAPVNG KOl EKTEBNKAV OE QWTOTTEPIODO
18 wpwv kai Bgpuokpaaia 20°C. O ammopovwoElg Twv 1wV PVY, TMV, AMV, BCMV
CeMV kai CMV T1ponABav amd poAucpéva @utd TTaTdTag, Katvou, PNndIKNG,
@aooNIGG, a€AIvou Kal KOAOKUBIAG, avTioToixa. Ta QUTA-TTINYEG TWV 1V TTPOEKUYAV
ME HNXavikp pETadoon Twv OelyhdTwy O VEQPd OTTOPOQUTA TTITTEPIAG UBpPidIo
Guardian F1 (PVY), katrvou troikiAia Samsun (TMV), Topdtag uBpidio Don Jose F1
(AMV), @acohiag Troikihia Green Crop (BCMV), céhivou uBpidio President F1
(CeMV), ka1 koAokuBiag uBpidio Jedida F1 (CMV).

EvAika aropa Tou A. nerii atrooUpBnkav atmo TIG aTTOIKIEG TOUG, EKTEBNKAV O€
vnoteia 1,5-2 wpwv Kal TOTTOBETABNKAV OTA QUTA-TINYES TWV 1WV (Eva AToho avda
@uTO-O¢eikTn). O1 0Qideg TpayuaTtoTroinocav  viyuaTta OIdpkeiag 3 AETITWY,
peTapEéPBNKav o€ uyi QUTA-OcikTeG KOAOKUBIAG, uBpidlo Jedida F1 Ta oTroia
Bpiokovrtav 0TO OTABIO TWV KOTUANBOVWY Kal KAAUQONKav JE EVTIOPOOTEVEG UAIKO.
O1 agideg petd amd TTapEAeuon 7 TOUAAXIOTOV wpwv €CovTwbnkav pe eméppaon
bifenthrin e docoAoyia 0,25 g/l. Mpaypatotoi®nkav or petaxeipioelg: CMV-PVY-
uyiEg (Y), PVY-CMV-Y, CMV-TMV-Y, TMV-CMV-Y, CMV-AMV-Y, AMV-CMV-Y,
CMV-BCMV-Y, BCMV-CMV-Y, CMV-CeMV-Y, CeMV-CMV-Y, CMV-Y, Y-CMV-Y,
CMV-Y-Y. lNa kaBe eméuPaon mpayuatorroindnkav Tpeig emavaAqyelg Twv 10
QUTWV, eVW TO TrEipopa €TTavaAneenke Tpeig @opég. Ta QuTa peTapépOnkav o€
EVTOUOOTEYEG BEPUOKNATIIO OTTOU TTapEéPEIvaY yia didoTnua 3 eBdopddwy. Actiypa
@UANOU aTTO KABE QUTO-OEIKTN eAEYXONKE OKOAOUBWG PE TNV avOCOEVCUMIKA SOKIUA
ELISA.

Ta TeipapaTikd dedopéva UTTORANBNKaV O €AEyXO OMOIOYEVEIQG WE ThV
katavour x* (Pearson x? test) kai KaTaTaXONKAV O THVOKEG CUVAQEINS 2X2, Vi
KaBe éva amod Toug TrEvTe 100G (Norusis, 1999). EmiTTAéov, ava@opika WPE TIG TPEIG
TEAEUTOIEG peTOXEIpioElg Ta TreipapaTikG Oedopéva  kKaTtaTdxbnkav o€  TTivaka
OUVAQEIaG 2X3 Kal EQAPUOOTNKE O EAEYXOC OMOIOYEVEIDS WE Tn X° Katavopr. Ta
To000TA peTddoong Tou CMV dev diEpepav OTATIOTIKWG onpavTikd (p>0,10) étav
TponyouvTav 1 £€TTOVIAV N TTOPOUCIa TWV aQidwV-Qopiéwv 0€ POAUCUEVA QUTA
KOAOKUBIGG, aooAIdg Kal o€Aivou, poAucpéva pe Toug 10ug CMV, BCMV kai CeMV,
avtioToixa. AvTiBeTa, KaTaypd@nKav OTATIOTIKWG ONUAVTIKA uywnAdTEPA TTOOOOTA
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peradoong Tou CMV (p<0,05) étav ol agideg odnyouviav o€ QUTA-TINYEG TOU,
TPOEPXOHUEVA aTTO QUTA-TINYEG Twv 1LV AMV, PVY kai TMV. Katd tnv eméupaon
CMV-Y onueiwbnkav oTamioTikd uywnAoTepa  TooooTd  petadoong (p<0,05)
OUYKPITIKG pE TNV eTéPBaon CMV-Y-Y, KaTd Tnv OTToia 01 1I0POPES OPIdEG EKTEAETAV
OOKINAOTIKA vVOyUoTa SIadoXIKG £TTi QU0 UYIWV QUTWV.
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Transmission of Cucumber mosaic virus (CMV) to zucchini plants when
Aphis nerii (Hemiptera: Aphididae) probing behaviour proceeds or follows on
pepper, tobacco, tomato, French bean, celery and zucchini plants infected
with PVY, TMV, AMV, BCMV, CeMV, and CMV

A.P. PAPAPANAGIOTOU and T.L. VAFEIDIS
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Agricultural Technology, TEI Messolonghiou, 30200 Messolonghi

In the present study the possible interaction between CMV, PVY, TMV, AMV,
CeMV, and BCMV in vector Aphis nerii stylets was investigated. CMV transmission
rate to zucchini plants was determined when aphids probed to CMV-infected plants
before and after acquisition of other plant viruses (Pirone and Perry, 2002; Raccah
et al., 2001). Clonal colonies of A. nerii were maintained on N. oleander plants,
exposed at 20°C and photoperiod 18h. PVY, TMV, AMV, BCMV, CeMV, and CMV
isolates came from infected potato, tobacco, alfalfa, French bean, celery, and
zucchini plants, respectively. Virus-source plants were produced by mechanical
inoculation of pepper plants Guardian F1 (PVY), tobacco plants cv. Samsun (TMV),
tomato plants Don Jose F1 (AMV), French bean plants cv. Green Crop (BCMV),
celery plants President F1 (CeMV), and zucchini plants Jedida F1 (CMV).

Adult apterae of A. nerii were starved for 1,5-2h, allowed to probe on virus
infected-source plants for 3 minutes, and then transferred to healthy zucchini test-
plants, Jedida F1 at the cotyledon stage. One individual aphid was used per test
plant. Plants were subsequently covered with insect-proof mesh. After 7 h plants
were sprayed with bifenthrin (0,25 g/l) to eliminate remaining aphids. All possible
combinations were performed: CMV-PVY-Healthy (H), PVY-CMV-H, CMV-TMV-H,
TMV-CMV-H, CMV-AMV-H, AMV-CMV-H, CMV-BCMV-H, BCMV-CMV-H, CMV-
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CeMV-H, CeMV-CMV-H, CMV-H, H-CMV-H, CMV-H-H. For each treatment three
replicates were conducted, each consisting of 10 plants. The experiment was
repeated three times. After transmission tests were performed, test plants were
removed to an insect-proof greenhouse for a period of three weeks. A leaf sample
of every test plant was examined for CMV infection with enzyme linked
immunosorbent assay (ELISA).

Experimental data were subjected to homogenetic test, using the Pearson x>
test for each of the five plant viruses (Norusis, 1999). Infection rate of CMV was not
statistically significant (p>0.10) when aphids probed on CMV infected zucchini
plants, before or after exposure to French beans and celery plants infected with
BCMV, and CeMV, respectively. In contrast, statistically significant (p<0.05) higher
CMV transmission rates were determined when aphids probed on CMV infected
zucchini plants, following probing behaviour on AMV, PVY, and TMV infected
plants. Statistically significant (p<0,05) higher transmission rates of CMV occurred
at treatment CMV-H, compared to treatment CMV-H-H, when viruliferous aphids
successively probed on two healthy zucchini plants.
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Néa oToixeia Blo-oikoAoyiag Tou Marchalina hellenica
(Hemiptera: Coccoidea: Marchalinidae)
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'Epy. MeAiooorraBoAoyiag, IKEA, EOIATE
National Museum of Wales, Cardiff, UK.

Ta Scale insects 1 Coccoidea eival pulnTikd Tou YXUPOU TwWV QUTWV EVTOoud
ouyyevikd pe Ta Psylloidea, Ta Aphidoidea (aphids) kai Ta Aleyrodoidea (whiteflies).
AUTEG 01 TEOOEPEIG UTTEPOIKOYEVEIEG TTEPIAAUBAvOUV GUAAOYIKG oTa Hemiptera Tnv
umrétaén Twv Sternorrhyncha. H utrepoikoyévela Twv Coccoidea TrepiAauBavel
TouhdxioTov 20 oikoyéveleg. Méxpl apkeTd TTPOO@ATA, HIA ATTO AUTEG TIG OIKOYEVEIEG
Arav Tta Margarodidae sensu Morrison (1928), ava@epOueva HPEPIKEG POPEG WG
archaeococcoids, taxa Tou €ival Ouyyevig oOTa TrEPICOOTEPA GAA  €idn Twv
Coccoidea. Evroutoig, katd Tn OIGpKEID Twv TEAEUTAIWY CAPAVIO ETWV, TA
"Margarodidae" éxouv xwpiotei og TrepiTou 10 OIKOYEVEIEG, Ol OTIOIEG €XOUV
avaBewpnBei até Toug Hodgson and Foldi (2006).

H oikoyévela Marchalinidae (nuitrrepa: Coccoidea) i0rx0n amrd Tov Koteja (1996).
H oikoyéveia Oewpeital  @uAloyeveTik@ kovid oTta  Monophlebidae kol T1a
Coelostomatiidae (Hodgson and Foldi, 2006). Ta Marchalinidae trepiAappdvouv éva
yévog, To Marchalina Vayssiére, 1o otroio epiAapdvel ye T ogipd Tou 3 €idn (Ben-
Dov, 2005; Hodgson et al., 2006), Ta M. azteca Ferris (cto Me€ikd), M. hellenica.,
Gennadius (oTIG TTaAQIOQPKTIKEG TTEPIOXEG) Kal M. caucasica Hadzibeyli (oTov
Kaukaoo).

>mv EMGSa, ro M. hellenica Trapaocitei Kupiwg o€ €idn Tou yévoug Pinus sp. (P.
halepensis, P.brutia, P. pinea, P. silvestris). 'Exel yia yeved €tnoiwg. To BrAu éxer 3
VUHUOQIKA OTAdIA OUV TO EVAAIKO, EVW) TO APPEV £XEI 4 VUUQIKA OTABIO UV TO EVHAIKO.

Av Kal 01 TTEPICOOTEPEG TTPOCPATEG EPYATieg TTOU TTEPIypd@ouv Tn BloAoyia Tou M.
hellenica, ava@épouv OTI UTTAPXOUV HOVO 2 VUPQIKE OTAdIA, Kal OTI TO €VIOWO
Eexelpwvialel wg vopen 2* atadiou, tival dn yvwoTtd amd Toug Marotta and Priore
(1992) om 10 BRAU M. hellenica éxer 3 vup@ika otddia. O1 TTapaTTAvW EPEUVNTEG
TepIEypayav Kal emeEAynoav TG SIaPopEG PETACU TwWV VUPQWY Twv 3 oTadiwv, Kal
oToixelofétnoav  kAgideg diaxwpiopou (Priore et al., 1996). XUpgwva Aommov pe
autoUg T0 M. hellenica gexeipwvialel wg vopen 3% atadiou. Auté cival €miong 1o
ouutrépaopa TG Gounari (2005, 2006) kai Tou Hodgson et al. (2006). EmimrAéov n
Hadzibeyli (1969) emiong €d¢ei€e O11 TO M. caucasica €ixe 3 vup@ikd otddia. O Adyog
yla qutrv TNV TTapavonon TTpo@avwg nrav o1l Ol EPEUVNTEG CuuTTEPIEAABavV OAa Ta
évTopa TTou gixav Kepaieg pe 6 apBpa atnv 1" vupikry nAikia.

To dppev M. hellenica €xel 4 vu@ik@ oTddia. EICEpXETal OTOV XEIMWVA WG VUU®N
3% gradiou (prepupa), OHWG KATA TIG APXES lavouapiou 1}, avéAoya pe T Xpovid, KaTd
I apyxég deBpouapiou ekdUeTal divovTag yévvean otnv vouen 4°° atadiou (pupa). H
TeAeuTaia €kduon Aapfdvel xwpa Kata TI apxés MapTiou, otréTe Kai ugavifetal To
eVNAIKO Gppev.

‘Oagov agopd aTig vOueeg 1% kai 2% gtadiou Twv dUo PUAWY, £XEl OXOMATTE OTTO
Toug Hodgson et al. (2006) kai Hodgson and Foldi (2006) 61 €ival 1diaitepa atribavo
va PTropouv va gexwpioouv pop@oAoyikda. Evroutoig, o Erlinghagen (2001) dnAwoe
OTI pTTopEi va dlakpivel TIG AppeveS Kal BAeIg VUUQEG, apou ol Pev BpiokovTal 0To
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€idog Asphodelus aetivus (Liliaceae) kai o1 8¢ oTo TTeUKo. MAANIOTa £XEl OXEDIATEI TN
viuen Tou dppevog, To OxEdDI0 Opwg Beixvel kaBapd éva mealybug, mlavwg 10
Phenacoccus asphodeli Goux. €idog kaB6Aou atrévio otnv EAAGSQ.

EmimtAéov o Nikolopoulos (1965) repiéypawe autd TTou Bewpnoe WG TO PTEPWTO
evrAiko appev Tou M. hellenica. ApydTepa, Baciouévog OE QUTAV TNV TTEPIYPAPH Kal O
Minachilis (2002) etriong peAétnoe autd Tou BewpriBnke wg 10 Appev M. hellenica.
AuoTuxwg, Ta aTopa TTou YeAETNOAv ol dUO £peuvnTEG gival Tou €idoug Palaeococcus
sp. (Hodgson and Foldi, 2006), To otroio BpiokeTal TTOAU ouyxva OTa TTEUKA TNG
EAMGSaG.

To appev M.hellenica otnv EAAGSa gival amrrepo. To GTOIXEIO TTOU UTTOBEIKVUETAI
amd Toug Fodgson and Foldi (2006), yia Tov TTpoCcdIopIoud eVIAIKOU GPPEVOG
Marchalina €ival o TepIOpIOPOS TwWV CWANVOEIdWY aywYWV OTO KOINIaKO Tunpa VII
povo. AuTo Bewpeital OTI IOXUEI Kal yIa Ta QTEPWTA KAl ATITEPA APOEVIKA. Ta QTEPWTA
dppeva TOU  TrEPIypagnoav otmmd Toug Nikolopoulos kair Minachilis €xouv Toug
owAnvoeIdeic aywyoug kal ota duo kolhiakd Tuiuarta VI kar VII kai givar cagwg
Monophlebidae. Appeva pe @Tepd dev Exouv Bpebei aToug eAAnVIKOUG TTANBucoUg
Tou M. hellenica av kai gival £xouv avagepBei oToug TTANBucpoU Tou M. caucasica.

To Marhalina hellenica avattrapdayeTal KUpiwg TTapBevoyeveTIKG. Ta appeva dTtoua
atroucidfouv amd TNV nNmelpwTik  EAAGSa. Bpiokovtar pévo oTta vnoid Tou
AvatoAikou Alyaiou (Zdapog, Ikapia, P6dog) kai otnv Kprtn. H avaAoyia Twv BARAswv:
Gppeva kupaiverar yetagu Tou 10:1 4 akdua kai 5:1.

Mia utt6Be0n yia auTr) TRV KaTdoTaon Ba Ptropouace va gival Ta SIapopPETIKA €idn
meUkwv (P. brutia A P. halepensis), aA\d& yia va SIeUKpIvIOTOUV o1 akpIBEiG Adyol
XPEIGZETaI TTAPOTTEPA EPEUVA.
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New data on bio-ecology of Marchalina hellenica
(Hemiptera: Coccoidea: Marchalinidae)
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Scale insects or Coccoidea are sap-sucking insects related to the Psylloidea
(jumping plant lice), Aphidoidea (aphids) and Aleyrodoidea (whiteflies). These four
superfamilies collectively comprise the hemipterous suborder Sternorrhyncha, The
superfamily Coccoidea embraces at least 20 families. Until fairly recently, one of these
families was Margarodidae sensu Morrison (1928), sometimes referred to as
archaeococcoids, taxa which are sister to most of the rest of the Coccoidea. However,
over the last forty years or so, the original "Margarodidae" has been broken up into
about 10 seperate families (reviewed by Hodgson and Foldi, 2006).

The family Marchalinidae (Hemiptera: Coccoidea) was introduced by Koteja
(1996). The family is considered to be phylogenetically close to the Monophlebidae
and Coelostomatiidae (Hodgson and Foldi, 2006). Marchalinidae contains the one
genus, Marchalina Vayssiere, which is currently considered to have 3 species (Ben-
Dov 2005, Hodgson et al. 2006), M. azteca Ferris (from Mexico), M. hellenica,
Gennadius (from the Palaearctic) and M. caucasica Hadzibeyli, from the Caucasus

In Greece, M. hellenica is mainly restricted to Pinus sp. (P. halepensis , P. brutia,
P. pinea, P. silvestris). It has one generation a year. The female life cycle has 3
immature stages plus the adult, whilst the male has 4 stages plus the adult.

Although most recent papers describing the biology of M. hellenica have
considered that there are only 2 nymphal instars, and have referred to the
overwintering female stage as the 2nd instar, it has been known for sometime that
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female M. hellenica have 3 nymphal instars (Marotta and Priore 1992). These authors
described and illustrated the differences between the 3 nymphal instars, provided a
key to separate them and, in another publication (Priore et al., 1996), outlined the life
cycle, clearly showing that it is the 3rd instar which overwinters. This is also the
conclusion of Gounari (2006) and Hodgson et al. (2006). In addition, Hadzibeyli
(1969) also indicated that M. caucasica had 3 nymphal instars. The reason for this
misunderstanding was that workers referred to all stages with 6-segmented antennae
as 1st-instar nymphs.

The male life cycle is somewhat similar in so far as males enter winter as
prepupa (3rd-instar male), but in early January, or some years early February
moulting into pupa (4th-instar male). The last moult take place in early March,
giving rise to the adult male.

It is here considered highly unlikely that the sex of 1st- and 2nd-instar nymphs will
be identifiable. However, Erlinghagen (2001) considered that he could distinguish
male and female nymphs, with the female nymphs on pine and the male nymphs on
Asphodelus aetivus (Liliaceae). He illustrates the latter but the figure clearly shows a
mealybug, probably Phenacoccus asphodeli Goux.

In addition, Nikolopoulos (1964, 1965) described what he believed to be the alate
adult male of M. hellenica. Later, based on this description, Minachilis (2002) also
studied what he believed to be an alate male of M. hellenica. Unfortunately, the males
these two workers studied were those of a Palaeococcus sp. (Hodgson and Foldi,
2006), which is not uncommon on Pinus species in Greece

All known males of M. hellenica from Greece are apterous

As indicated from Hodgson and Foldi (2006), the key character for identifying adult
male Marchalina is the restriction of the tubular ducts on the abdomen to the dorsum
of segment VII only. This is considered to be true for both the alate and apterous
males. The alate males studied by Nikolopoulos and Minachilis have tubular ducts on
both abdominal segments VI and VIl and are clearly Monophlebidae. It is also
considered here that alate males are unknown in Greek populations of M. hellenica,
although they are present in M. caucasica populations.

Marhalina hellenica reproduces mainly parthenogenetically. The males are absent
from the mainland of Greece. They are restricted to the islands of East Aigaion
(Samos, lkaria, Rhodos) and to Crete. The proportion of females:males is oscillates
between 10:1 or even 5:1

An hypothesis on this preferences could be the different species of Pine tree (P.
brutia or P. halepensis), but the precise reasons are not clarified yet.
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ExTiunon Twv rapapgéTpwy TNG AEITOUPYIKAG AVTATTOKPIONG TWV
TTPOVUU@IKWYV oTadiwyv Tou Propylea quatuordecimpunctata
(Coleoptera: Coccinellidae) og au§avouevn TrukvoTnTa Tou Aphis fabae
(Hemiptera: Aphididae)
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O 6pog AeIToupyik avTaTTOKPION QVAQEPETAl OTNV ATOMIKI avTidpaon Bnpeutwyv
oe aufavopevn TUkvoTnTa Bnpduatog (Holling, 1959) kai otroTeAei Baoikd
QVvTIKEIiyEVO  €peuvag  OTNV  €MOTAPN  TNG  OIkoAoyiag. To  Propylea
guatuordecimpunctata L. (Coleoptera: Coccinellidae) €ival TToAU@QAyo apTTakTiKo, TO
OTTOI0 TPEQPETAI KUPIWG ME €idn NG oikoyévelag Aphididae, petafu autwv Kai 1o
Aphis fabae Scopoli (Hodek, 1996). Zko1dg Tng TTapoUoag YEAETNG ATAV N EKTIUNON
TWV TTAPAPETPWY TNG AEITOUPYIKAG QVTATIOKPIONG TWV TTPOVUPQIKWY oTadiwv Tou P.
guatuordecimpunctata Tpe@ouevwy e1Ti A. fabae.

Ta meipduata TpaypaToTroinnkav o oTabepég auvbnkeg Beppokpaaiag (20 +
1°C), oxemikAg uypaaiag (65 + 2%) kal @wToTtrepIddou (16 wpeg pws / 8 wpeg
OKOTOG). Evidg TTAaOTIKWY KUTTEAAWV Uywoug 12cm kal SiauéTpou 7cm, Ta oTroid
KAgivovtav oTo dvolyud Toug pe opyavtiva o1ig 0,3 x 0,4mm, TotroBeTouvTav QuTa
Koukiwv (Vicia faba) — éva o€ k@B kUTTEAAO — UWoug 8-9cm, TTpooPePAnuéva pe
vopgeg nAikiog 3-3,5 nuepwv Tou A. fabae. O1 Tpovipgeg TOU P
guatuordecimpunctata exkTpd@nkav pepgovwuéva o€ TTAACTIKG TpIBAia diauéTpou
9cm Kkal Uyoug 1,6cm, evw Toug xopnyouvTav KaBnuepiva agBovia Tpoenig. Em 12
WPEG TTPIV TNV €lI0aywyn Toug oTa TTAACTIKG KUTTEAAD TTAPEPEVAV XWPIG TPOPN Kal
OTn OUVEXEIQ TOTTOBETOUVTAV UEPMOVWUEVD EVTOG TWV KUTTEAAWV. O1 PETPROEIS TWV
EVOTTOYEVOUOWY CwvTavwy vupgwv Tou A. fabae yivovrav kdBe 24 wpeg.
Xpnoiyotroiénkav TTEvTe dIAQOPETIKEG TTUKVOTNTEG VUPGWYV A. fabae (2, 4, 8, 16 kai
32) yia TIg TIpovUueeg 1% otadiou Tou P. quatuordecimpunctata, £€1 (2, 4, 8, 16, 32
Kai 64) yia nig 2% oradiou kai €€ (4, 8, 16, 32, 64 kar 128) yia Tig 3% kai 4%
oTadiou, o€ KGBe pia atmod Tig oTToieg Eyivav 10 eTTavaAfyelg.

MNa tn digpedivnon Tou TUTTOU TNG AEITOUPYIKAG QVTATIOKPIONG EYIVE AOYIOTIKA
ava@Auon Tng TaAivdpounong Tng avaAoyiag Tng KatavaAwBeiocag Agiag pog TV
apxIKA TTUKvOTNTA TNG, BETOVTOG:

Ne ~Bin(No,m), |og(lL) =P, + PN, +P,NZ +..+ P,N/
—7T

r 1I00d0vaua
N,  exp(P, + PNy +P,N{ +..+ P,Ng)
N, 1+exp(P, + PN, +P,NZ ...+ P,N])
610U Ne: 0 apIBUOG TwV KATavoAwBEVTWY atrd To apTTakTikd vupewy A. fabae, No:
n apxIKn TTukvoTnTa Vupewy A. fabae kai Pg, P,..., P, TTOPGUETPOI TTOU EKTIMWVTAI.
Mia onuavTikd opvnTIKA TIMA  TNG  YPOUMIKAG Trapauétpou P uttodnAwvel
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AgiToupyikr) atrokpion TUTTOU Il, anuavTikd BeTikA TUTTOU I, eVvd €dv dev dlagépel
OonNUavTIKA atrd 10 undév TUTTOU |.

H avadAuon Twv dedopévwy €0ei1ge 0TI OAa Ta TTPOVUPQIKG oTédIa TOU EVIOUOU

ep@avifouv Aeitoupyiki avtatmokpion Tutrou . To umddeiypa (Rogers, 1972):
N, = Noh_e(fa(T—NeTh)J 1)

otou Ty, 0 XpOVOG XEIPIOPOU TNG Agiag, a 0 pubuodg €TTBECEWY TOU APTTAKTIKOU
Kal T 0 OUVOAIKOG XpOvog €KBeONG apTTOKTIKOU-AEIOG, XPNOIMOTIOIEITaI yia TNV
TTEPIYPAPL TNG AEITOUPYIKNG avTaTTokpiong TUTToU |, £XOVTAG WG PEIOVEKTNKA OTI N
eCaptnuévn petaBAnTi (Ne) PBpioketal kai ota OU0 péAN, KaBIOTWvVTAG TNV
eCaptwpevn amo Tn péon TiMA TnG. EmTmAfov, n xprAon tou Oev evdeikvuTal OTIG
TTEPITITWOEIG OTTOU OAN N TTPOCPEPOUEVN Agia €xEl KaTavaAwOEi aTrd TO APTTOKTIKO
(Livdahl and Stiven, 1983). H e¢iowon Lambert W, n otroia TpoBaAel eQIKTEG AUCEIG
TwV £€I00aEwWV NG Hoperig W e = x (Corless et al., 1996) xpnoiJoTToIfenKe yia n
AUon Tou uttodEiypaTog (1), To OTToI0 PE TOV TPOTTO AUTO TTAIPVEI TN HOPYPN:

(aT,Ny—aT)
W (aT,N,e ) @
aT,

H ekTipnon Twv TTapauETPWYV TNG AEITOUPYIKAG AVTOTTOKPIONG TWV TTPOVUN@IKWY
OTOdiWV TOU APTTOKTIKOU PE TO UTTOdEIyUa (2) €yIvE PE PN YPAMMIKA avaAuon Tng
TaAivopoéunong pe TN péBodO TnNG MEYIOTNG TBAVOQPAVEIDG. XPnOoIUoTroindnke 1o
oTaTIOTIKO TTPoypauua R 2.12.1 (R Development Core Team, 2010). O puBuog
emOBéoewyv dev dIEPepe avAPECT OTA TIPOVUUQPIKG OTAdIA TOU APTTOKTIKOU, EVW O
XPOVOG XEIPIOPOU TNG Agiag MEIWONKE yia TIG TTPOVUUQEG MEYAAUTEPNG nAIKiag
(Mivakag 1) Adyw Tng peyaAUTepng karavaAdwong Aegiag. H adg¢non g
KaTavaAwBeioag Aciag o€ uwnAég TTUKVOTNTEG TNG o@eileTal o€ dUO dIAPOPETIKA
@aIvOPEVa TToU XapakTnpifouv Ta €idn Tng oikoyévelag Coccinellidae: Ta TTeivacuéva
dtopa KaTavaAwvouv g€ TTOAU JIKPO XPOoVIKO SIGoTnUa Ta TTPWTA ATopa TNG Agiag
TToU cUA\apBAvouv Kal oTn cuvéxela n Bripeuan cuvexiCeTal Pe Pelwpévn TaxuTnTa,
evw OTav n Agia givar agbovn o1 TTPOVUPPES KATAVAAWVOUV GNPAVTIKA PJEYAAUTEPO
apiBud ardéuwyv Tng amod 600¢ gival aTTapaitnTog yia Tnv avarmTtu¢n toug (Hodek,
1996). H ekTiynon Twv TTAPAPETPWY TNG AEITOUPYIKAG avTaTTOKpIoONG amd Ta
uttodeiypata TepIypa@ng Tng Pacifetar otn PEON TIMA TOUG Kal €TMTPETTEI TV
Olgpelivnon Twv BaCIKWY CUCTATIKWY TOU QAIVOREVOU TNG BApeuong PE attAd aAAd
peaAioTiké TpoTTO (Hassell et al., 1976).

N, =N, -

Mivakag 1. EkTipnon Ttwv TTapapétpwy TNG AEITOUPYIKAG avTatokpiong Ttou P.
quatuordecimpunctata (uécol 6pol kal 95% SlacTAPATa EUTTIOTOCUVNG).

PuBuog embéoswyv (h'l) Xpbvog xeipiopou Tng Aciag (h)
nPO- (a) (Th)
NYM®EZ M.O. 95% AE. M.O. 95% A.E.
10U
. 0.106 0.056 — 0.226 6.585 5.135 - 8.284
oTadiou
ou
2 . 0.123 0.088 -0.175 2.620 2.268 — 3.008
oTadiou
ou
3 . 0.147 0.118-0.184 1.148 1.048 — 1.254
oTadiou
ou
4 0.199 0.169 - 0.234 0.519 0.484 — 0.555

oTadiou
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Estimating functional response parameters of immature stages of
Propylea quatuordecimpunctata (Coleoptera: Coccinellidae) to
Aphis fabae (Hemiptera: Aphididae)

N. PAPANIKOLAOUY?, N. DEMIRIS?, A. MARTINOU?, Y. MATSINOS?,
D. KONTODIMAS?! and P. MILONAS?

'Benaki Phytopathological Institute, Department of Entomology and Agricultural Zoology,
St. Delta 8, 14561, Kifissia, Athens, Greece
2University of the Aegean, Department of Environmental Sciences
3Agricultural University of Athens, Department of Animal Science

The fourteen-spotted ladybird beetle Propylea quatuordecimpunctata L. is an
aphidophagous coccinellid preying on numerous economically important aphid
species. The aim of this study was to estimate functional response parameters of
immature stages of P. quatuordecimpunctata to its essential diet Aphis fabae
Scopoli under laboratory conditions. We used Lambert W function to produce an
alternative solution of Rogers’ random predator equation. Attack rates and handling
times from first to fourth larval stage were: 0.106, 0.123, 0.147, 0.199 and 6.585,
2.620, 1.148 and 0.519 respectively. Estimated by the model attack rates were
similar for all four larval stages while, handling times decreased for the older larvae
possibly due to higher consumption of prey. Being larger gives them an advantage
in handling prey.
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Aidpkeia vup@ikoU otadiou kai pokpofIoTnTa evnAikwyv Tou Venturia
canescens (Hymenoptera: Ichneumonidae) pyerd amé ék0son Twv avijAikwv
oTadiwv Tou o€ uPnAég Bepuokpacieg

X.I'. ZNANOYAHZ, z.zZ. ANAPEAAHZ ka1 M. ZABBOMNOYAOY-ZOYATANH

Epyaornpio Epapuoouévng ZwoAoyiag kai MNapaoitoAoyiag, ewTmovikn Zx0An, ApioToTéAgio
lMavemiotnuio @socoalovikng, 54124 Oeooalovikn

MepiAnyn

MeAeTABNKE OTO €pyaaThpIO N €MidPACN Twv UWYNAWV OepUoKPACILV OE
OUYKEKPIUEVEG  BIOAOYIKEG  TTaPAPETPOUG  Tou  evdoTTapaciToeidolg  Venturia
canescens Gravenhorst (Hymenoptera: Ichneumonidae). MNa 10 OKOTMO QUTO
aviMika oTtadia Tou V. canescens (auyo, mpovouen 1™-2" nAikiag kai vouen)
eKTEBNKAV 0€ UYNAEG BepPoKpaaieg yia pia wpa Kal HETPAONKE TOOO n dIdpKela TOU
VUU@IKOU oTadiou 600 kal n diapkeia {wng Twv evnAikwv. O1 Beppokpaaieg TTou
dokipaotnkav ATav: 38, 39, 40, 41 ka1 42°C. Te OAeG TIG PETAXEIPIOEIG N BIAPKEIA TOU
VUU@QIKOU oTadiou aufRbnke onuavTikd 6co auéavotav n Bepuokpacia ékBeong. H
OIGPKEID TOU VUPGIKOU oOTadiou ATV ONnuavtikG PIKpOTEPN OTavV EKTEBNKAV OTIG
upnAég Bepuokpacieg vOugpeg Tou V. canescens, Ot OxEOn ME QUTA TIoU
TapatnEnenke oOtav ekTEBNKav auyd Kal Trpoviugeg 1"-2" nhikiog Tou V.
canescens og UWNAEG Bepuokpaoicg, pe e€aipean Toug 42°C. EmmAéov, n ékBean
o€ UYNAEG Bepuokpaaieg TTPokAAeoe peiwon TNG SIAPKEING CwNAG TwV €VNAIKWV.
Suykekpigéva, Otav auyd kai TpovOueeg 11-2" nAikiag Tou V. canescens
eKTEBNKAV yIa pia wpa otoug 40°C, n didpkela WA TV evNAIKWY PEIWBNKE OTIG
6.2 kal 4.2 nuépeg, avrioToixa. QoTéo0, OTav VUP@EG Tou V. canescens ekTéBnkav
o€ uPnAég Bepuokpaaoieg n didpkeia CwAG TwV eVNAIKWY ATAV ONUAVTIKE HEYaAUTEPN
oc Ox£on We auth TTou TrapatneRdnke Otav auyd kKai TTpovoueesg 11-2" nAikiag
eKTEDNKAV O UYWNAEG Bepuokpaaieg kal Kupavonke petagl 10.2 kal 13.4 nuepwv.
JUPTTEPOOMATIKA, CUUQWVA ME TO ATTOTEAECUOTO TWV TTIEIPOUATWY O UWNAEG
Beppokpaaieg eixav apvnTik emidpacn 1600 oTn SIGPKEIA TOU VUP@IKOU OTadiou
600 Kal oTn didpkela Cwng Twv evnAikwy Tou V. canescens. Ta amoteAéouaTa NG
Tapouoag epyaciag ouuBaAAouv oTnv KAAUTEPN KaATOVONGN TWwWV APVNTIKWV
eMOPACEWY TWV UYNAWY BEPPOKPATIWY OTOUG QUOIKOUG £xBpous Twv BAaBepwv
EVTOUWV.

Eicaywyn

To V. canescens eival £va PovhPEG, KOIVOBIOTIKO evOOTTAPACITOEIOEG TO OTTOIO
AvOTITUOOETAI O€ TTIPOVUPQES AeTIOOTITEPWY, KUPIWG TNG olkoyévelag Pyralidae, trou
amoteAolv exBpolg amobnkeupévwy TTPoidvTwy, OTTwg To Ephestia kuehniella
Zeller, Ephestia elutella Hibner, Plodia interpunctella Hibner kai Corcyra
cephalonica Stainton (Salt, 1976). XapakTnpioTikd Tou V. canescens, OTTwWG Kal
AMwv €1dwv TnG oikoyévelag Ichneumonidae, €ival 0TI TO auyd Kal n TTPOVUU®N Tou
avaTrTiooovTal EVIOG TOU EeVIOTH €vw N VUU@N Kal TO eVAANIKO €KTOG TOU EeEVIOTN
(Corbet and Rotheram, 1965).

H Beppokpaaia emnpedlel OAeG TIG BIOXNUIKEG KAl QUCIOAOYIKEG DIOBIKATIEG TWV
opyaviopwy (Overgaard and Srensen, 2008). Otav Ta éviopa ekTiOEVTalI O€ AKPAIEG
— uYnAég Bepuokpacieg cuvABwg TTPOKOAEITal N duecn BavATwaor TOUuG VW OTAV
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ekTiOevTal oe uWnAég pev aAAG Ox1 Bavatngopeg Bepuokpacieg TTpokaAouvTal
aMayég otnv avamTuén kair pop@oloyia Toug, emnpedleTal n didpkeia Cwng, N
wWOoTTapaywyn Kai n yoviudtnTd TOug KAl YEVIKA N TTPOCOPUOCTIKOTNTA Toug (fitness)
(Mahroof et al., 2005; Jgrgensen et al., 2006; Xie et al., 2008).

2KOTOG TNG TTapoUcag epyaciag ATav va peAeTnBoUv ol mMOavég OUOUEVEIGS
emMOPAOCEIG O0TN SIAPKEIA TOU VUUQIKOU OTadiou Kal oTh SIAPKEIR (WS TWV EVNAIKWY
Tou V. canescens UeTa ato Bpaxeiog diapkelag €kBeon Twv aviAiKwy oTadiwv Tou
o€ UYPnAég Bepokpaaieg.

YAikd kai Mé@odol

Ektpopn eviouwyv

O apxIkdG TTANBUOOG TWV eVIOUWY TTPONABE aTTé atrognpauéva Kapudia TTou
oUAAéXBNKav ammd amodnikn otnv Tepioxn TG Kapdhag (41° 01°N, 24° 22°E). Ol
QTTOIKIEG TOOO TOU TTAPACITOEIDOUG OO0 Kal Tou EevioTh dlaTnpouvTav o€ OTaBEPEG
ouvlnkeg epyaotnpiou, pe Beppokpacia 25+1°C, oxeTkf uypacia 65+5%, Kai
ewToTrePiodo 16:8 wpeg (P:Z). Mpovuugeg Tou P. interpunctella xpnoiyotroinénkav
wg &evioTAg Tou V. canescens. H ekTpo®r] Twv TTpovupewy Tou P. interpunctella
TTpayuaToTTOINONKE O€ TTAOOTIKA KUTTEAAD (6x11x6¢€K.) TTOU TTEPIEiXAV TEXVNTA TPO®R
(Ashby et al., 1985). Ta evAika Tou V. canescens Tpé@ovTtav pe udatiké didAupa
peAoU (10%) o€ pop@n MIKpWV oTayovwy Kal diatnpouvTav o€ dlagavh TTAACTIKA
KAouBIG (20x20x20¢k.) OTTOU TOTIOBETOUVTAV KOBNUEPIVG 10-15 Trpoviugeg 5™
nAikiag Tou P. interpunctella yia Tnv avdamtugn tng armoikiag. Tnv eméuevn nuéEPa
QTTOPAKPUVOVTAV Ol TTAPACITIOYEVEG TTPOVUUGPEG Kal TOTTOBETOUVTAV ATOMIKGA O€
TTAQOTIKA KUMIVOPIKG KUTTEAAQ (3x4€K.), padi pe TTepicoEIa TEXVNTAG TPOPNAG, OTTOU
KAl TTapEPEVAV PEXPI TNV ENPAVION TOU EVAAIKOU TTAPaCITOEI®OUG.

‘ExBeon o€ uwnAég Bepuokpaaicg

Mpoviugeg 5™ nAikiag Tou P. interpunctella yetagépovrav o TTAAGTIKA KAOUBIG
TToOU Trepigixav  veapd eviAika Tou V. canescens Jéxpl va  TraparnenOei
TTaPacITIoNOG. O ETMTUXAG TTAPACITIONOG TWV TTPOVUNQWYV eTIREBaiwvETav aTré Tn
XOPOKTNPIOTIKA Kivnon Tou woBETn kal Tng KolAidg Tou V. canescens, OTTWG
TePIypapnke atrd Tov Rogers (1972). AkoAoUBwg, OI TTaPACITIOYEVEG TTPOVUUQPEG
atropakpuvovtav  Kal  dlaxwpidoviav  PE  OKOTTO va  €KTEBOUV O  UWNAEQ
Beppokpaaies Ta oTddia avamTuéng Tou V. canescens Tou €mOupoUoapue (auyo,
mpoviuen 1"-2" nAikiag kai vauen), oUuewva ye Tnv gpyacia Twv Corbet kai
Rotheram (1965). Tuykekpiyéva, n £€KBEON TWV AUYWY, TWV TIPOVUPQWY 17 -2
NAIKIOG  Kal  Twv  VUhewy Tou V. canescens o€ UWnAég BOepuokpaoieg
TTpayuaToTToiouTav 1, 6 Kal 15 nuépPeg YETA TOV TTAPACITIONO, avTioToiXa. Ta ATopa
METOQEPOVTAY  PEPOVWHEVA  OE  YUGAIvOUG  OOKIJOOTIKOUG  OWAARVEG  Kal
epBaTrriCovrav yia pio wpa oe udatodoutpo (Model 9505, PolyScience, IL, USA)
TToU TTEPIEiXE OIGAUPA aTTEOTaYHEVOU VEPOU-aIBUAEVOYAUKOANG (1:1) o€ DIGYOPETIKEG
uwnAég Bepuokpaaicg (38, 39, 40, 41 kai 42°C). INa kGBe Bepuokpaacia £kBoNG Kal
oTadio avamTuéng Tou V. canescens xpnoipotromdnkav 30 dropa. Metd tnv
€kBeon, TO ATOPO  PETAQEPOVTIOV €K VEOU O€ OUVONKEG €pyacTnpiou Kai
TotTroBeToUVTAV PEPOVWHEVA OE TTAAOTIKG KUTTEAAD (3 X 4 €K.) pe TTepicaEia TPOYNG
MEXPI TNV gu@Avion Tou evnAikou. OTav e&épyxovrav Ta evAAIKO PETAPEPOVTAV OF
TAQOTIKG TTOTApPIA (14.5 X 6 €K.) Kal YeTPIOTAV N dIAPKEIa (WIS TOUG.
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21amnoTikng avaiuon

H emidpaon tng Ppaxeiag €kBeong oe UWNAEG BepUOKPACIiEG TwWV avAAIKWY
oTadiwyv Tou V. canescens, 600V agopd aTn SIGPKEIC TOU VUUPIKOU OTAdIOU Kal OTN
Oldpkela  CwNnAg  Twv  evnAikwy, MEAETABNKE  e@appoloviag  avaAuon
TTapaAAakTikoTNTag (One-way ANOVA) (Sokal and Rohlf, 1995). O1 péoor 6pol
ouykpiBnkav pe 10 Tukey’s-b kpitrplo yia emiedo onuavtikétnTtag a = 0.05. H
oTaTIOTIK avdAuon OAwv Twv dedopévwy €yive Pe Tn Borbeia Tou OTATIOTIKOU
TpoypdappaTog Minitab 15 Statistical Software (Minitab Inc., State College, PA).

AtroteAéopara-ZudATnon

H Bpaxeiag didpkeiag €kBeon Twv aviAikwv oTtadiwv Tou V. canescens o€
uYnAég Beppokpaaieg eTnpéaae TOOO Tn SIGPKEIQ TOU VUP@IKOU aTadiou 600 Kal Tn
d1dpkela Cwng Twv evnAikwv. Mo cuykekpiyéva, n €kBeon o€ uPnAég BepUoKPaOTies
ylO Hio wpa TTPOKAAECE ONUAVTIKE auénon Tng dIAPKEIAg TOU VUPPIKOU oTadiou, O€
oxéon MPeE TOVv pApTupa, o OAa Ta avhdika oTtddla Tou V. canescens Trou
dokipydotnkav (auyd, mpovauen 1™-2" nAikiag kai vopen). Oco aufavotav n
Beppokpaaia ékBeong, n OIdpKeEId TOU VUUQIKOU OTadiou auéavotav avtioToixa
(Fauys= 6.708, df=5, 109, P<0.05; Frpoviupn=3.410, df=5, 128, P<0.05; Fygupn= 9.174,
df=5, 114, P<0.05) (Aidypappa 1). Xe OAeg oxedov TiG Bepuokpacieg TToU
dokipdoTnkav n SiIdpKela Tou VU@IKou atadiou Tou V. canescens ftav peyaAuTtepn
OTn METOXEIPION TOU auyoU Kal PIKPOTEPN O€ €KEivn TNG vUP®NG, PE €EQipEOn TOUG
42°C otou dev TTapATNPEABNKAV ONUAVTIKEG BIAPOPEG UETAEU TWV HETOXEIPIOEWY
(F=0.96; df=2, 36; P<0.393) (Aidypauua 1).
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Aidypappa 1. Aidpkeia vupgikoUl oTadiou Tou V. canescens HETA OTTO £kBeon Twv
avAAIKwv oTadiwy yia pia wpa g uwnAég BepUoKPaTies.

‘Ooov agopd oTtn didpkela CWAG Twv evnAiKwy, YETA aTTO €KBECN Kal Twv TPIWV
avAAikwy oTadiwv Tou V. canescens o€ UWNAEG Bepuokpaoieg TTapatnphonke
onuavTikg peiwon TG didpkeiag CwnRg Twv evnAikwy, 0g ox€0on UE TOV PApPTUPQ
(Aiaypappa 2). Ooco auéavotav n Bepuokpacia €kBeong, n didpkela CwNRg Twv
evNAIKWV peiwvoTav onuavTiKG (Fayes = 22.516, df = 5, 109, P < 0.05; Frpoviuen =
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46.488, df = 5, 128, P < 0.05; Fyyuen = 5.557, df = 5, 114, P < 0.05). Ze OAeg TIg
Beppokpaacieg Tmou dokipdoTnkav n didpkela CWAG TwV EVNAIKWVY ATAV CNPAVTIKA
MIKPOTEPN OTN peTaxeipion TG mpovoueng 1™ -2 nAikiag kar peyaAdTepn otnv
TEPITITWON TNG VUUPNG (Aldypapua 2).
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Aiaypappa 2. Aidgpkeia {wng evnAikou Tou V. canescens PETA aTrd €KOECN TwV AVAAIKWY
oTadiwv yIa Jia Wwpa o€ UPNAEG BEPUOKPATIEG.

SupTrepaopatikd@, n €ékBeon yia pio wpa Twv avANKwv oTtadiwv Tou V.
canescens og UYnNAEG Beppokpaaieg ETTNPEQCE ONUAVTIKA TN SIAPKEIA TOU VUP@IKOU
oTadiou Kai TN didpkeia (wng Twv evnAikwv. KAt avriotoixo €ixe mapatnpnOei 6tav
eKTEBNKAV Kal evAAIKa Tou V. canescens o€ UWnAég Bepuokpaaieg (Zmavoudng Kai
ouvepyareg, 2009). Ta mAfov euaioBnTa otddia avdtTu¢ng Tou V. canescens oTIg
uywnAég Bepuokpaacieg TTapartnprRBnke OTI gival autd Tou auyou Kal TNG TTpovUueng
1" -2" nAikiag. AvriBeta, TO OTASI0 TNG VUPPNG GAVNKE va £TTNPEGdeTal AiyOTEPO
atéd TNV €KBean OTIG UYWNAEG BEPUOKPATIEG.

>uvoyidovTag, gival onuavTikd va kartavonBouv ol emOPACEIG TToU €xel N £€KBean
TWV EVIOPWV 0€ UWnAég Bepuokpaaieg 1600 oTn PloAoyia 600 Kal TNV oIKkoAoyia
Kal oupTtTEPIPopd Toug. KATI TETOIO YiveTal ETTITOKTIKO T TEAEUTaia Xpovia 600 n
avnouyia yia TIg EMTITWOEIG TNG KAIWOTIKAG aAAayng, Adyw Tng uttepBEépuavong Tou
mAavnTn, ohoéva kai evreivetal. MpETTel va emonuavoei 0TI aTTaITeiTal TTEPAITEPW
€peuva yia Tnv €Tidpacn Twv uynAwv Beppokpaciwy, Ol HOVo aTa QUTOPAYQ
EVTOUa 1 oTa £VTOa a1roBnNKWY aAAd Kal 0Toug QuaOIkoUg exBpoUg TOuG.
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Duration of pupal and adult stages of Venturia canescens (Hymenoptera:
Ichneumonidae) after exposure of immature stages to high temperatures

C.S. SPANOUDIS, S.S. ANDREADIS and M. SAVOPOULOU-SOULTANI

Laboratory of Applied Zoology and Parasitology, Department of Plant Protection, Faculty of
Agriculture, Aristotle University of Thessaloniki, 54124 Thessaloniki, Greece

In this study, the effect of high temperatures on certain biological aspects of the
koinobiont endoparasitoid Venturia canescens Gravenhorst (Hymenoptera:
Ichneumonidae) was examined in the laboratory. Immature life stages of V.
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canescens (egg, 1% or 2" instar larva and pupa) were exposed to high
temperatures for one hour and the developmental time of pupal stage as well as the
adult longevity were measured. The tested temperatures were 38, 39, 40, 41 and
42°C. In all treatments the duration of the pupal stage increased significantly with
increasing temperature. Significantly shorter developmental time of the pupal stage
was observed when pupae of V. canescens were exposed to high temperatures
compared to that observed when eggs and 1% or 2" instar larvae were exposed to
all testing temperatures except for 42°C. On the other hand exposure to high
temperatures resulted in a decrease of adult longevity. When 1% or 2" instar larvae
and eggs of V. canescens were exposed to 40°C for one hour adult longevity
decreased to 4.2 and 6.2 days, respectively. However, when pupae of V.
canescens were exposed to high temperatures the adult longevity was significantly
longer than that observed when eggs and 1% or 2™ instar larvae were exposed to
high temperatures and it ranged from 10.2 to 13.4 days. Our results suggest that
high temperatures on immature stages had a negative effect on duration of pupal
stage and adult longevity. These findings are of great importance for a better
understanding of the effects that high temperatures have on V. canescens.
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MeAéTn Tng emidpaong S1aPopeTIKWYV 18wV Agiag oTnv avdtrTuén, emBiwon
KOl OVOTTaPaywyr TOU apTTOKTIKOU aKApPEwg Phytoseius finitimus
(Acari: Phytoseiidae)

X. SANOHZ!, M.A. MAMMAL A.Z. KOBAIOZ? kou I".A. MIIPOY®AE!

lAnuOKpimo lMavemoriuio Opdkng, Tunua AypoTtikng Avamruéng, Epyaartipio ['ewpyIkng
EvrouoAoyiag kai ZwoAoyiag, 68 200 Opeotiada
2Ap/ororé/\ao lMavemiorniuio Osooalovikng, 2xoAn ewtoviag, 54 124 Osooalovikn

>& ouvOnkeg epyaoTtnpiou agiohoynonke n emidpacn dUO SIOPOPETIKWV EIBWV
Agiag, Tou koivou TeTpdvuyou Tetranychus urticae kol Tou aleupwdn Trialeurodes
vaporariorum, kaBwg Kai Tng yupng Tou @utou Typha sp. oTnv avaTrtuén, empBiwon
Kal avarrapaywyn Tou apTrakTikoUu akdpewg Phytoseius finitimus. MNa 1o okotmd
autd XPENOIYOTTOINBNKAV OPEVEG ATOMPIKAG EKTPOPNG TOU OKAPEWG Ol OTTOIEG
atroTeAoUvTav amméd KUKAIKOUG Siokoug @UAAWY @acoAidg (J = 4cm) o€ €TTagn e
dlapBpeyuévn pala PapPakiol evidg TAACTIKWV TpuBAiwv Petri (Broufas and
Koveos, 2000). Ztnv mpwTn opdda TTEIpapdTwy TTOU aQopouce oTnv agloAdynon
NG €midpaong Twv OIAPOPETIKWY TPOPWYV OTNV avamTuén kai emBiwon Tou
aKAPEWS, auyd Tou €ixav atoTebei o€ didoTnua MPIKPOTEPO Twv 12 wpwv
TOTTOBETOUVTAV ATOMIKG OTOUG SioKOUG QUAAWY @acoMIdg. Q¢ TpoPr TOU AKAPEWS
Xpnoigotroinénkay, yupn Tou @utoUu Typha sp., auyd Tou TETPAVUXOU HE [ XWpig
yupn Kai veapég VUPQEG TTpwTou oTadiou Tou aAeupwdn Ue A Xwpig yupn. Kabe
OWOEKA WPES KAl WG TNV evnAIKiwon Twv atdéuwy, Kataypa@dTav n mpBiwon Kal 1o
oTAdI0 AvATITUENG TOU aKAPEWS. TN OeUTEPN OMAda TTEIPAPATWY, EVAAIKA BNAUKG
dtopa ToUu OKAPEWG TTOU €ixav avatrTuxBei oe yupn, PeTa@EépovTiav Ot OIOKOUG
QUAWV  @aooANIdg  TNG  OTOMIKAG  €KTPO®NG. Q¢  Tpo@r Twv  evnAiKwv
XpnoigoTroinénke yupn tou @UTOou Typha sp., auyd Tou TETPAVUXOU KaI VEAPEG
vUu@eG Tou aAeupwdn. Kabnuepivd yia didoTnua evvéa NUEPWY KOTAYPAPOTAV N
woTrapaywyn Twv BnAukwyv. Mpokelgévou va atokAeloTel n emidpaon Tng yupng
TTOU €iXe XpnoldotroinBei apxIka yia Tnv avamTugn OAwv Twv BnAukwv, oTnv
avaAuon Twv ATTOTEAECUATWY &€V XPNOIUOTTOINBNKAV Ta OTOIXEIA Twv OUO TTPWTWV
nuepwyv. Ta TreipduaTta  TTpayuarotroindnkav o€ Bepuokpacia  25°C  kai
wTtotrepiodo P 16:8. ATO TNV avaAuon Twv ATTOTEAECUATWY TTPOKUTITEl OTI O€
OAEG TIG PETAXEIPIOEIG, YE €EQipEON QAUTA OTNV OTIOIO WG TPOPH TOU APTTAKTIKOU
Xpnoigotroinénkav auyd Tou KolvoU TETPAVUXOU, TO TTOCOOTA €mifiwong Atav
uwnAd Kai kupavenkav atré 75 éwg 92%, evw n didpkeia TNG avAAIKNG avaTTTuéng
KupavOnke amé mepimmou 10 €wg 12 nuépeg. Otav wg Tpo®r TOu APTTOKTIKOU
XpNnoigoTroinénkav auyd Tou Kolvou TETPAVUXOU, T ATOPA TOU OKAPEWS Oev
CUPTTARpWOoav TNV avAAIKN avamtuén, evw n uwnAdtepn BvnoiudTnTa KATAYPAPNKE
01O OTAdIO TNG TTPWTOVUUPNG. H péon nuepnoia wotrapaywyn Twyv evnAikwy ATav
onuavTikad uwnAdTepn aTtn yupn (~1,5 auyd / BnAuko / nuépa). Me Agia TG vOu@EG
TOoU aAgupwdn, n péon wotrapaywyn éprace 1a 0,9 auyd / BNAUKO / nuépa, eV PE
Agia auyd TeTpavuyou nTav TTOAU xapnAn kai dev emépaoe Ta 0,3 auyda / OnAukd /
nuépa. daivetar 611 n yopn Tou @uTOU Typha sp. amoteAei pia onuavTikA
€VOAAGKTIKA TPO®A PE dUVATOTNTEG aAIOTTOINONG OTN MACIKN EKTPO®N TOU AKAPEWS
P. finitimus Tmou ptmopei va cupTTANPWOoEel TNV avaTTuén Tou Kal va avatrapaxOei Kai
pe dropa Tou aheupwdn T. vaporariorum.
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Effects of different prey species on development, survival and reproduction
of the predatory mite Phytoseius finitimus (Acari: Phytoseiidae)
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The effects of different prey species, the two spotted spider mite (Tetranychus
urticae) (TSSM) and the greenhouse whitefly (Trialeurodes vaporariorum) (GWF),
as well as of Typha sp. pollen on developmental rate, survival and reproduction of
the predatory mite Phytoseius finitimus were studied under laboratory conditions.
For the bioassays, bean leaf discs (& = 4cm) placed in contact with water soaked
cotton wool in Petri dishes were used as experimental arenas. In the first group of
experiments, eggs of P. finitimus were transferred individually on each of the
experimental arenas. During preimaginal development Typha sp. pollen, TSSM
eggs with or without pollen and GWF first stage nymphs with or without pollen were
offered on the leaf discs as food for the mite. Survival and developmental stage of
the experimental mites were recorded in 12 hour intervals. In a second group of
experiments, the effect of Typha sp. pollen, TSSM eggs and GWF nymphs on
mean daily ovipositional rate of the mite was recorded. Six day old females were
transferred individually on the leaf disc arenas and for a period of 9 consecutive
days the number of eggs laid by each individual female was recorded daily. All the
bioassays were conducted at 25°C and a photoperiod of LD 16:8. Data analysis
revealed that in all treatments except for TSSM eggs, immature survival was high
and on average 75 to 92% of the mites reached adult stage in approximately 10 to
12 days. In the treatment in which TSSM eggs without pollen grains were used as
food source none of the mites reached adult stage with mortality reaching a peak
during protonymphal stage. Mean daily ovipositional rate of P. finitimus was higher
on Typha sp. pollen (1.5 eggs / female / day), whereas intermediate values were
recorded for GWF nymphs (0.9 eggs / female / day) and very low for TSSM eggs
(0.3 eggs / female / day). According to data analysis, Typha sp. pollen could be a
valuable alternative food for P. finitimus mass rearing which could successfully
develop and reproduce on GWF.
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H emidpaon Tou ap1Buov Twv KoTTwV KaAAiEpyoUupevng NNSIKAG o€
TTANBUoOUGg AKAPEWYV TNG BAACTNONG KAl TWV QUTIKWY UTTOAEINUATWY

E. MMAAIEPITAKHZ!, N. EMMANOYHA' kai A. PANTINOY?

1Epyaorﬁ,()lo ewpyikng ZwoAoyiag kai EvrouoAoyiag, ewtroviké Mavemioriuio ABnvwy,
lepd O66¢ 75, Boravikég 118 55, Abnva

2Epyaan7p/o OikoAoyiag & lMpoaraaiag lNepiBaArovrog, MewTovikd MNavemoThuio ABnvwv,
lepd O66¢ 75, Boravikég 118 55, Abnva

H kaAhigpyolpevn undikry (Medicago sativa L.) eival 10 OnuavTIKOTEPO
X0PTOdOTIKO QUTO TTaykoouiwg (Small, 2011). H ouykekpipévn KaANEpyEID QINOEEVET
apBpoTToda, PETAEU TWV OTTOIWYV Kal AKApEa. ZKOTTOG TNG TTAPOUCAG HEAETNG ATAV N
Olgpelivnon Twv TOAVWY EMITITWOEWY TNG OUXVOTNTAG KOTTWV O€ TTAnBuououg
AKGpewWV TTOU aTTavToUV 0Tn BAGOTNON Kal Ta QUTIKA UTTOAEippaTA KOAAIEPYOUHEVNG
HNOIKAG.

H peAétn mpayuaromoindnke otnv Kwtraida BoiwTtiag mn digtia 2008-2010 o€
OUo TrEIpapaTika TePdyIa 1I0iwv dIacTAoEWY evog Pndikewva nAikiog duo eTwv. To
éva Tepdyio (tepaxio A) (HapTupag) dexOTaV TO OUVNBICHEVO apPIBUO KOTTWYV YIa
KoAAIEpyEIEG PNOIKAG TNG €upUTEPNG TTEPIOXNG. To OeUTEPO TEWAXIO (TEPAxIO B)
OeXOTAV TTEPITTOU TO MICO APIBUO KOTTWV C€ OXEON ME TO A, v O€ Kavéva aTTd Ta
OUo Tepaxia  Oev  €yIVE  €QAPMOYN  QUTOTTPOCTATEUTIKWY  TTpoidvtwy. Ol
OelypaTtoAnyieg TG BAGOTNONG KaI TWV QUTIKWY UTTOAEIJUATWY TTPAYUATOTTOIOUVTAV
pe TAaiola Trepitrou kGBe 30 nuépeg. Ta deiypaTta JETAPEPOVTAV OTO EPYACTHPIO YIA
TN ouAAoyn Twv Akdpewv pe Tn péBodo Berlese-Tullgren. H avayvwpion o€ €idn
TTpaydaToTroINONKE PE TN XPAon KA£idwv. O1 Cuykpioelig Twv TTANBUCHWY Twv
Akdpewv €yivav ava gr Enpou Bapoug. O1 avaAloeig €yivav pe Tn péEBodO Tou
YEVIKEUPEVOU YPOUUIKOU TTPOTUTTOU O€ €TTITTEd0 onUAvTIKOTNTOG 5%. To TTPoTUTIO
Xwpodiatagng tou akoAouBolUoav ol TTANBuopoi TTPocdIopPioTNKE HE TO OEiKTN
OXETIKOU OuvwoTIopoU Tou Lloyd, Tov €kBeTikG vopo Tou Taylor kabwg kai Tnv
TTaAivdpOunon OXETIKOU CUVWOTIOPOU Tou lwao.

Ta 800 Treipapatik@ Tepdyxia  @IAogévnoav €idn Axkdpewv Twv Tafewv
Cryptostigmata, Astigmata, Prostigmata kai Mesostigmata. Metafy Twv OUO
TTEIPAPATIKWY TEPAXiWV TTapatnpriOnkav onuavTikég dla@opég oToug TTANBuUouoUG
NG Td&&ng Cryptostigmata kar evdég amd T €idn Tou yévoug Zygoribatula
(Cryptostigmata), or otroieg amoddébnkav oTov Tapayovia BAdoTtnon. ETriong,
onpavtikég  dlapopég  TTaparnprilnkav  otoug  TANBuopoug  Tng  TAg¢ng
Cryptostigmata ka1 800 €1dwv Tou yévoug Zygoribatula, ol otroieg ammoddbnkav oTov
Tapdyovta QUTIKG UTToAciypaTa. H xwpodidtaén Twv AKApEwWY Kal TwV TEOTAPWY
Tagewv Ppédnke va eival opadoTroinuévn OTIG TTEPICCOTEPEG TTEPITITWOEIG PUE BAoN
OAeg TIG yEBOGBOUG TTOU XPNOIYOTTOINONKAV.

O1 komég oTn PNdIKA a@’ e€vog UTTOPEl va HEIWVOUV Toug TTANBUGHOUG Twv
apBpomédwyv otn BAdotnon (Pearce and Zalucki, 2005), a@’ €tépou n PBabuicia
amo@UAAwoN Twv BAAOTWY TTou dev KOBovTal, £XEl WG OTTOTEAECHA va TTapdyeTal
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QPKETA TTOCOTNTA UTTOAEIMPATWY TTOU €UVOEI TNV auénon Twv TANBuouwv Tng Tagng
Cryptostigmata oe cuvduacud pe Tn pikprp 0xAnon (Curry, 1994). O1 diag@opég TTou
Tapatnenonkav petafu Twv TePaxiwv A kai B oTtoug TAnBuopolug Twv
Cryptostigmata m0avwg o@eiloviav aTo AiyoTEPO OXAOUUEVO ATTO KOTTEG TEPAXIO B,
omou  Kal guvondnke n aofnon Twv TANBUOPWY QUTWV TWV ONUAVTIKWY
atrodounTwyv. QoTdéCO0 TA AYPOOIKOOUCTAUATA amroTeAOUV QVOIKTA CUGCTAMATA,
oexopeva emdpdoeig TTou oxetiCovral pe PBlotikoug (Dennis and Fry, 1992) kai e
aBIoTIKOUG TTAPAYOVTEG. ZUVETTWG ATTAITEITAI TTEPAITEPW MEAETN TIPIV TNV ACQAAN
dIaTUTTWON CUUTTEPACHATWY, TTEPI AUEONG ETTIOPAONG TNG CUXVOTNTOG TWV KOTTWV
0TOUG TTANBUCPOUG TWV UTTO PEAETN taxa.

EuxapiorTieg
Euxapiotieg  ek@pdlovial  OTO  TIPOCWTIIKG  Tou  TuAuatog  Mewpyikwv
EkpetaAAeucewv Tou NewTrovikou MavemoTtnuiou ABnvwv.
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The effect of number of cuttings of alfalfa on mite populations
associated with foliage and litter

E. BADIERITAKIS!, N. EMMANOUEL! and A. FANTINOU?
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Alfalfa (Medicago sativa L.) is one of the important livestock crops in the world.
Many arthropods are associated with this crop, including mites, which may be
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hosted on its foliage and litter. Two experimental plots in an alfalfa crop were used
in the Kopais region (Central Greece) during 2008-2010 in order to reveal possible
effects of the number of cuttings on the mite populations within these two habitats.
Mites belonging to Cryptostigmata, Astigmata, Prostigmata and Mesostigmata were
recorded. The results showed that the repeated harvesting of alfalfa mainly affected
oribatid mites (Cryptostigmata) of foliage and litter. The results of this field study
should be interpreted with concern, because agroecosystems are influenced by
many biotic and non-biotic factors that cannot be easily predicted and restricted.
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Emidpaon Beppokpaciag oTnv avamTuén Kal wotrapaywyr Tou
Eutetranychus orientalis (Acari: Tetranychidae)

E. KAMAZ=IAH

Epyaornpio AkapoAoyias kai ewpyikng ZwoAoyiag, Mmevdkeio @urorraboloyiké Ivorirouro,
31. AéAra 8, 14561 Kneioid, Abnva

To dkapl Eutetranychus orientalis (Klein) (Acari: Tetranychidae), 1o otroio
atroTeAei €idog kapavrtivag yia Tnv E.E., e10fxBn ot xWpa pag katd tnv TeAeutaia
oekaeTia (Matraiwdvvou-ZouAhiwTtn kai Mapkoyiavvakn-Mpivigiou, 2002). Mépav Twv
€0TTEPIOOEIdWV TTOU BEWPEITAl O ONUAVTIKOTEPOG EEVIOTAG TOU, ava@EPOVTAl Kal
TTANB0g AAwvV OTTWG Ta PnAoeIdn, n Kapudid, n apuydalid, To auTréN, To BauBdxi
Kal Ta KnTeuTika (Jeppson et al., 1975). Ava@épetal 0TI TTOPOUCIAlel PEYIOTO
TANBuopoU atd Atpidio éwg louAio kai attd AUyouoTo €wg AekéuBpio, otnv Ivdia
(Dhooria and Butani, 1983; Imani and Shishehbor, 2009), eviy oTnv Xwpa Pag £XEl
TapatnEnBei 6T 0 TANBUCGUGG Tou €xEl PWEYIOTO KATA TOUG PBIVOTTWPIVOUG HAVEG
(Katragidn kai ouvepydreg, 2009) evwy Oev mrapatnpeital TANBUCPOG KaTd TN
didpkela TNG avoigng. OcwpnBnke OKOTIPO N €€ETacn Tou TTANBUOUOU TTOU €XEl
€10€ABel oTnv EAAGSQ, wg TTpog Ta aToIxEia BioAoyiag, woTe va Xpnoiyotroinfouv o€
OTPATNYIKI KATATTOAEUNONG. ZTNV TTapoUuoa epyacia TTapoucidlovtal atToTEAEoUATA
EPYOOTNPIOKWY TTEIPOUATWY 0€ BaAdUOUG eAeyXOuévwy OuvBNKWvY, yia TNV
emidpaon Tng Bepuokpaciag oTnv avaTTuén Kal woTTapaywyr) Tou €idoug.

Mo Tnv dnuioupyia PNTPIKAG EKTPOPNG XPNOIYOTTOINONKE TTANBUCPOG O OTToI0G
OUAAEXBNKE aTTO TO QOTIKO TTEPIBGAAOV Tou vouoU ATTIKAG. H pnTpIKr €kTpo®n
KpaTABNKe o€ QUTA @ACONIAG Kal eoTTEPIOOEIdWY Kal CUvOrKeg Bepuokpaaciag
25+1°C, oxeTIKG uypaagiag 45-50% Kai 16 WPES PuTOPATNS, O eviodoTpo@eio. MNa
KGBe Beppokpacia TTou eEETAATNKE, BNAUKA KOl OPOEVIKA ATOPA ATTO TNV MNTPIKA
EKTPOQI aT1Td Ta QUTA QACONIAG peTapépovTav ae TpIRAIa petri pe uTTOOTPWUA TA
TPWTA QUAAG KOTUANSOVAG QUTWYV QOCOAIGG TTAvw o€ Bpeypévo dInBNTIKG XapTi,
WOoTE va eEA0QPAAICeTal N KAAr TTOIOTNTA TOUG VIO OPKETEG HEPEG, YIO QVATITUEN
TTANBuopPoU evidg KAIBAvwy pe oTaBepég Bepuokpaaieg (17,5+0,1, 20£0,1, 25+0,1,
30+0,1 kar 32,5+0,1°C), oxemikry uypaocia 60+10% kai @wrotepiodo (16d:8%).
NUu@eg deutépou oTadiou TnNG deuTEPN yeveAg Tou €v Adyw TTAnBuopuou, padi pe 2
apoevik@ drouya atmd Tov TTANBucud ToTroBeToUviav Oe Trapopoia TpIBAia Kal
QQrVOVTAV Va YEVVAOOUV. Z& KABE TPIBAIO KaTaoTpEPovTav Ta WA EKTOG OTTO €va, TO
oT110i0 TrTapaKoAouBouvTav n SIdpKeEIa avATITUENG KAl N WOTTApaywyn Twv BnNAUKWY.
O1 pyeTpAoelg TTaipvovTav KGBe 12 wWpeG.

H Bepuokpacia eixe onuavTtikh emidpacn otnv didpkela avamTuéng, mPiwong
KOl woTTapaywyng Twv evnAikwv atopwyv. H péon didpkeia avamruéng Kai péon
didpkela CwAG yia Ta eviiAika BnAukd ATav avTioTpopwg availoyn TnG Beppokpaaiag.
H peyaAltepn péon didpkela avaTTtuéng ateAwv oTadiwv TTapaTnernke oToug
17,5°C (27,49 nuépeg) evy n MIkpOTEPN oToug 32,5°C (7,25 nuépeg). H péon
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didpkela {wng yia Ta BnAukd atopa kupdvenke atd 31,56 oe 8,14 nuépeg, yia TIg
duo akpaieg Bepuokpaciec Twv 17,5 kai 32,5°C avriotoixa. ‘Evag onuavrika
XOUNAOTEPOG apIBUOS wWwv atroTéBnKeE OTIG aKpaieg Beppokpacies Twv 17,5 kai
32,5°C (38,73£2,54 ka1 34,21+2,70 wd avTioToIXA), OUYKPITIKG PE TIG EVOIAUECES
Twv 20, 25 ka1 30°C, O6TTOU KaI ATTOTEBNKE ONUAVTIKG UWNnAOTEPOG APIBUOS WWV
(65,17£2,99, 61.93+5,72 ka1 52,2313,21 wd& avriotoixa). H péon nueprnoia
woTrapaywyn ava BnAuké atopo ATav HEYaAUTEPN YIa TIG UYNAOTEPEG BEPUOKPOTIEG
Twv 30 kar 32,5°C (5,26+0,20 kai 5,36+0,25 wa/nuépa, avrioToixa) Kai SIEPEPE
ONUOVTIKG atrd ekeivn TTou Traparnprénke atoug 17,5°C (1.99+0,09 wa/nuépa).
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Effect of temperature on development and fecundity of
Eutetranychus orientalis (Acari: Tetranychidae)

E.V. KAPAXIDI

Laboratory of Acarology and Agricultural Zoology, Benaki Phytopathological Institute
8 Stefanou Delta Str., 14561 Athens, Greece

Eutetranychus orientalis (Klein) (Acari: Tetranychidae) is a quarantine pest for
EU. Its presence in Greece is known only the resent years. In the present study the
effect of temperature in development and oviposition of E. orientalis is discussed.
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Temperature had significant effect on its development and fecundity. Mean
developmental time for adult females was decreasing with increasing temperature.
Longer developmental time occured in 17,5°C (27,49 days) while the shortest in
32,5°C (7,25 days). Mean developmental time ranged from 31,56 to 8,14 days, for
the temperatures of 17,5 and 32,5°C respectively. Fecundity was lower at 17,5 °C
and 32,5°C (38,73+2,54 and 34,21+2,70 eggs, respectively), in comparison with the
middle temperatures of 20, 25 and 30°C, when the lay eggs were significant higher
(65,17+2,99, 61.93+5,72 and 52,23+3,21 eggs, respectively). Average day
fecundity per female was higher at the higher temperatures of 30 kai 32,5°C
(5,26+0,20 and 5,36+0,25 eggs/day/female, respectively) and it was significantly
different from the one of the 7,5°C (1.99+0,09 eggs/day/female).
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KAuTTIEG TWV TTEUKWYV OTO TTEPINCTIKO Sdoog Oeooalovikng: Maparipnon
€VOG OTTAVIOU @aivouévou Kal TTIfavég EEnyNoEIg Tou

B. KATZOINANNOZ

Oudriuog kabnyntng EvrouoAoyiag
lewtrovikng 2xoAng A.l.0.

MepiAnyn

To meplaoTikG dGoog TNG Oecoalovikng (YVwoTO wg ZEIX-Z0oU) €xel €KTAON
mepiTrou 30 XIA. OTEPUATWY Kal atrapTifeTal Katé 75% tepitmou ammd Tpaxeia TTEUKN
(Pinus brutia), 5% kutrapicoia (Cypressus sempervirens) kal 20% atré GAAa dEvTpa
Kal Bduvoug.

21a Teuka Tou Odooug, 181aiTEPO gKEiva TTOU BpiokovTal oTnv VOTIOBUTIKN
TTAEUPd Tou TTOU YEITVIAZEl e TNV TTOAN, KATTOIa £TN TTApATNPEITAl UWPNAR TTPOCROAR
amé v kauma Twv TeUKwv Thaumetopoea pityocampa Denis & Schiff.
(Lepidoptera:Thaumetopoeidae). O1 TTpovUu@eg Tou eviopou autol WG yvwaTov
TPpEPovTal aTrd TIG TTEUKOREAOVEG KATA Tn SIGPKEIA TOU XEIMWVA Kal OTn TTEPIOXA
auTA eykaTaAeirouv Ta &€vTpa yia va VupewBouv oTo £5agog, ouvrBwg 1o MdpTio.

Katd tn didpkeia tou xeipwva 2009-2010 n TTpoCROAN O€ OPICUEVEG TTEPIOXEG
Tou dAooug ATav TOCO évrovn, woTe NdN amd 1o AgkéuBpio Tou 2009 peydAa
TUAMATA TOU TTEUKOOAOOUG gixav TEAEiwWG ammowiAwbei. Q¢ ek TOUTOU Kal TTPOPAVWG
AOyw EANAEIYNG TPOYRG, KaTd Tnv Trepiodo Kupiwg petagu 20 lavouapiou kar 10
deBpouapiou 2010, mepiTTou dUO WAVEG VWPITEPO ATTO TNV KAVOVIKH TTEPiIOdO,
TTapatnEAONKe Padikn eyKATAAEIWn Twv OTTOWIAWMEVWY TTEUKWY Kal Tautéxpova
OUVWOTIOPOG Kal apxIKG avodIKA WETOKIVAON TTPOVUUPWY OTOUG KOPUOUG Kal Tnv
KOUN TTOPOKEINEVWY KUTTAPIoOIwV. Aiyo apydTepa n Kivnon Atav avodikfy dAAa Kai
KaB0dIKA evw TTOAAEG TTPOVU@EG dnuioupyolcav OTa KUTTOPIOTIa XAAOPEG PWAIEG
OTTOU KOl apyOTEPO VEKPWVOVTAY, KABWG Ta KUTTapiooia Oev gival Bpwalya ato Tig
KAUTTIEG TwV TreUKwWV. [MOAAEG veKPEG TTPOVUU@PEG TTapatnprBnkav €Tmiong o€
KOPHOUG TTEUKWV TTOU gixav oTTOWIAWBEI Kal eyKaTOAEIPOET aTTO QUTEG.

Aedopévou OTI TOUAGXIoTOV KATa Tn OIdpkKela Twv TeAeuTaiwv 30 €Twv Kal TTapd
TIG OUXVEG ETTIOKEWEIG OTNV TTEPIOXN Ogv TTapaTnEAOnKe KATI avaAoyo, To wg avw
@aIvopevo pTTopel va BewpnBei wg omavio. ZTnv epyacia ouldnTolvTal UEPIKEG
OKEWEIG TTOU OxeTiCovTal PE TNV OIKOAOyia Kal Tn OXETIK ME TO @QAIVOUEVO
OUUTTEPIPOPA TOU EVTOUOU.

Eicaywyn

To TTePIaaTIKO dACO0G @caoalovikng, YvwaoTo Kal wg 8AC0G Tou ZEix-Zou (=Nepd
Tou Z€iXn) ovoudoTtnke €tal Trepi To 1750 atrd pia BpUon TToU QTIAXTNKE TOTE EKEI.
KataAhauBaver mepimou 30 XxIA. otpéppata. 210 Buldvrio frav TTukvo 8400G
BaAavidiGg TTou €TTi TOUPKOKPATIAG KATOOTPAPNKE AOyw evTATIKNAG EUAeuong. MpwTn
avaddowaon Tng Teploxnsg dpxioe 170 1929 amd @oitnTég dacoTroviag JeE TOug
kaBnyntég IN. Kovto kai X. Mewpyodtrouro. Méxpl To 1989 @uTelTnKav TTEPITIOU 5 €K.
OEvTpa Kal N oUvBear Tou ATav TTEPITTOU N €ENG: 75% Tpaxeia TTeUkn (Pinus brutia),
5% kuTtrapiooia (Cypressus sempervirens), 20% tToupvapia K.a. Bauvol Kai dévTpa.
Tov louhio Tou 1997 peydAn Trupkayid ékoawe 10 55% Tou ©ACOUG, TTOU OPWG
avayevVvIBnKEe.
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H kaptma Twv Telkwy Thaumetopoea pityocampa Denis & Schiff. (Lepidoptera:
Thaumetopoeidae), Tpé@eTal pe TIG BEAGVEG TwV TTEUKWY. POoGBAAAEI TN XOAETTIO,
TNV Tpaxeia, TN pavpn kai Tn OaOCIKA TTEUKN Kal TTO OTAvia TNV KOUKOUVapId.
Octwpeital coBapdg exOpdg Twv TTEUKWVY Ta OTToia €KTOG ATTO TNV OTTWAEI
BAGoTNONG TTOU TTOAAEG QOPEG PTAvVEl PEXPI KAl TNV OAIKA ammoyUuvwon Toug,
utroBaBpidovTal Kal aigOnTIKA.

O1 KAUTTIEG EYKATAAEITTOUV Ta TTEUKA OKOAOUBWVTAG N pia TV GAAn utrd pop®n
NTaveiag kal ptraivouv oTo  €6a@Og OTTOU  Kal VUP@eUovTal, ouviBwg TEAN
deBpoudpiou pe apxég ATrpiAiou avaAoya Pe TO UPOUETPO Kal TIG KAIPIKEG GUVONKEG
NG Trepioxng. O1 reTaAoudeg Byaivouv AlyouoTo e OKTWRPIO OTTOTE Kal TO BNAUKO
WOTOKEI EVOTTOBETOVTOG OPAdEG AUYWYV OTIG TTEUKOBEAOVEG. AETTTOUEPEIEG YIQ TN
BioAoyia, olkoAoyia Kal avTIMETWTTION Tou evidépou otnv EAAGSa divovtal atmd Toug
ABTCAG (1982), Avtzis (1998), KaiAidng (1991), Markalas (1989), TCavakdkng (1980)
Kal dAAoug.

Maparnpnoeig

TNV Teploxn TTou Eyivav ol Trapatnpnoelg (Ayiog MNauAog @eooalovikng), aTig
VOTIOBUTIKEG TTOPUPEG TOU TTEPIOOTIKOU  Odooug Tng Otooalovikng (Z€ix-Zou), ol
TPOCROAEG ATTO TIG KAUTTIEG TWV TTEUKWY OTA €KEN TTEUKA €ival JOVIUEG Kal N évTaoR
TOUG TTApOoUCIadel peyaAn dlakUuavon atmod €T0G 0€ €T0G. ZUVhBwg N KABodog Twv
AVATITUYHUEVWY TTPOVUPQWY OTNV TTEPIOXN YIO VUUPWON OTo £€8a@POog Trapatnpeital
10 Mdprio.

Katd 1n didpkeia tou xeipwva 2009-2010, otnv TTEPIOXA auTh TTapatnprionke
TOAU €vrovn TPOOoBOAR atmmd TNV KAPTTIA Twv TTEUKWY (iowg kal Tavw atmo 50
QWAIEG o€ peyaAa dévtpa). EE aitiag Tng TpooBoAAg, Ndn atd 1o AekéuPpio Tou
2009 peydAeg ouaTadeg dEVTpWY gixav amowiAwBei atrd TIG TTEUKOBEASVEG TOUG KAl
Ta 8évipa £poialav amognpauéva (Eik.1). To mpdoivo xpwua oto dA4o0G ekeivn TNV
emmoxn 10 €8Ivav Kupiwg Ta SIGCTTAPTA AVAUECT OTA TTEUKA, KUTTAPIoOIa.

Eikéva 1. MpooBeBAnuéva Trelika aTnVv TrEpIOXN TTapaThPNong Katd Tov AekéupBpio Tou 2009.
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AutA n €évracn Tng TPOCROANG Wou dnuiolpynoe €pWTNUATIKA yia TO KOTA
OO0V Ol KAUTIEG O€ auTd Ta TreUka Ba ptropolcav va emMBIWOoUV PEXPI TNV
davoign omoTte ouvnBwg vupewvovtal. ‘ETol, 0tav Katd TIg apxEg lavouapiou Tou
2010 TTapatipnoa avatrTuyHEVEG KAPTTIEG va «NITaveUOUV» OTO €DaQOg, UTTEBeca
OTI AOyw EAAEIYNG TPOYPNG ApXIoE AON N TTPOWPEN VUUPWOT] Toug. e Aiyeg NUEPES
Ouwg, TNV TPWTN £Bdoudda Tou lavouapiou 2010, TTapatApnoa NUITEA «QWAIG»
aTnv Kopu®r PikpoU (Trepitrou 1,5 peTpd UWog) KUTTapIaoioU TTou BPioKovTav KATW
atmé peydAa amowiAwpéva ammd TIG KauTmeg Teuka (Eik. 2). Q¢ yvwaotdv, Ta
KuTtapiooia dev mpooBaAAovtal (dev gival Bpwalpa) atrd TIG KAPTTIEG TWV TTEUKWV.
‘ET01, 0pxIKG utréBeca OTI iowg TTpoKeITal yia éva TOave TTPWTO OTAdIO £EENIKTIKAG
TIPOCAPUOYNG O€ VEO EeviaTh, JE HaAAov aBéBaio pEAAov. Mia GAAn ekdoxnA ATav OT
Adyw TOU TTPONYNBEVTOG 1I0XUPOU avépou KATTola @WAIG aTrd Ta uynAoTEPQ TTEUKO
iowg £mmece TTAVW OTO KUTTOPICOGKI KOI EKE OI KAPTTIEG TTAPEPEIVAV TTPOCWPIVA,
MEXPI Va @Uyouv 1) va TTeBdvouv atrd aaiTia.

Eikova 2. «DwAid» Pe KAUTTIIEG OTNV KOPUPR PIKPOU KUTTApIoTIoU.

O1 mo TTavw okEWeIg TMpav GAAN popen kai dieuplivBnkav OTav T0 CoUPOUTTO
g 21" lavouapiou 2010 (17.30), a1é KATTOIO ATTOOTACN YOU QAVNKE TITAPALEVOS O
XPWUATIOPOG (TTOAU OKOUPO e evOAAQYEG AVOIKTOU Ka®E XPWHATOG) TOU KOPHOU
€VOG PeyAAou KutTapiaoioU TTou TrepIBAAAovTav atrd atmoWIAwuéva atmo TIG KAUTTIEG
meUka (Eik. 3). Mewypagikég ouvteTaypéveg Béang kuttapioaiol: 40  38'24.25" B,
22 227 57" 53.04” A., uywoéuetpo 170 p. (Tnyry Google Earth). MAnoidgovtag,
dlammioTwoa ye EKTTANEN OTI Ol OKOUPOXPWUEG TTEPIOXEG TOU KOpUoU Ogv ATav TTapd
AUETPNTEG KAMTTIEG TTOU KAAUTITAV PEYAAO PEPOG TOU KOopuouU. H Tropeia Toug Atav
avodIkr (TTpog Tnv KOun TOU KUTTOPIooIoU), evw OTn BAon Tou GuvéKAIvav Kal
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OUCOWPEUOVTAY, TTPOPAVWG YIa VO TTAPOUV CEIPd yIo avappixnon TToAudpiOueg
mpovuueg (Eik. 4 & 5).

TIG auEOWG ETTOPEVEG NEPEG ETTIKPATNOE WUXOG (TN vUXTa BEpPOKpAcTia TTEPITTOU
-2 €wg -3 Babuoi KeAoiou) kal n oxeTikA dpacTnpIOTNTA ATAV TTEPIOPICHEVN. Opwg
ong 30 Kai 31 lavouapiou (Oéka nuEPEG META TNV OPXIKA Traparipnon)
ETTEKPATNOAV OXETIKA UWNAEG Bepuokpacieg (9-12 Babuoi) kai 10 @avOuevo
TTapatnEAOnKe Kal TTaAI, TOoo oTo idlo KuTTapiool 600 kal g GAAa. AuTth TN Qopd n
Kivnon Arav 1600 avodikry 600 Kal KaBodIKr).

Eikéva 3. To kutrapioo Tng pler’]g TTapaTAPNONG Tou éyive oTig 29.12.09
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Eikova 4. AemrTopépela Tou KopuoU Tou KUTTapioaiol Tng €1K.3.

H TTopeia Twv TTPOVUUQWY TTPOG TOV KOPHUO TOU KUTTOPIOGTIOU deV UTTOPET va ATaV
TUXQia, a@oU OTO TTAPAKEINEVO OBOCTPWHA TTapaTnEouvTav TTOAEG OeIpég aTrd
AITavEUOUTEG KAUTTIEG TTOU GUVEKAIVAV TTPOG TOV KOPUO Tou KuTtapioaiou (Eik. 5).

To @aIVOUEVO TIG ETTOPEVEG PEPEG YEVIKEUONKE Kol TTaparnpRdnke kai o€ GAAa
KUTTapioola TnG TTePIoXNG. MeviKA n oupTtrepIPopd QUYRG autd To diIdoTnua ATaV
akataoTatn. MaparnpRdnkav PIKPEG Kal PEYAAEG KAMTTIEG, GAAEG O€ O€IpEG N O€
MAeg Kal GANeG pepOvVwUEVEG, GAAEG o€ Avodo Kal GAAeG KABodo. MoAudpiBueg
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KAUTTIEG KPEPOVTAV VEKPEG TOOO O€ KAGDOUG KUTTAPIOOIWV OCO0 KOl Of KOPHOoUg
ammoWIAWPEVWY TTEUKWV.

Eikova 6. Nekpég Kc’xprreg ot KUTTOpIioal, OTIG 3 .1.2010.

To @aivopevo €Ange Trepi Ta TEAN lavouapiou apxég PeBpouapiou, pe To PAdIKO
TPOWPO BAvaTo TOU TIAEIOTOU TIPOVUUQIKOU TTIANBuouol. 'ETol, TNV KavovikA
TEPIOd0 KABOABOU TwV TTPOVUNPWY Yia VOPewan (MAapTiog), eAdxIoTeG AiITaveUoUoEG
KAUTTIEG TTaPATNPENONKav, HEPOG TWV OTToiwV Ba dwaoel Tov TTANBUTUS Tou ETTOPEVOU
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€TOUG, O OTT0iI0G AGyw Tou TTPOWPOU BavATOU TOU TTAEICTOU TWV TTPOVUHUPWV,
avapévovtav o1l Ba ATav TTOAU XauNAGSG.

Eikdva 7. Melka kal KuTrapiooia otnv TepIoxn aparipnong, otig 23.1.10 (dvw)
kar 30.3.11 (k&Tw).

ZulATnon

H opadikry @uyni kai TeEAKG o Bdvatog autwv Twv TTIPOVUPGWY, TTIBavoTata
o@eileTal TNV €AAEIYn TPoPAG Adyw uTTEPTTANBUCHOU Kal UTTEPKATAVAAWONG TNG
O1a6£01ung TpoPng oTa éviova TTpooBeBAnuéva Trelka. YTTEP autng TNG €€nynong
guvnNyopei Kal To yeyovog 611 o€ GAAa TTEUKO TTOU BPioKovVTav O€ KOVTIVH a1TéoTach
OAAG pe xapnAn TTPooBoAr, dev TTapatnpAdnke avaAoyn dpactnpidTNTa QUYNAG.
Ek16g amd aoitia, o B6Gvatog oTa KUTTAPIOOIO PTTOPEl va OXETICOVTAv KAl PE TN
Bpwon kai To&IKA eTidpacn Twv GUAAWV KuTTapioaiou. Agv TTapartnpnénkav opwg
ixvn Bpwong ota KUTTapioola Kal VEKPEG TTPOVUPEG TTapaTnpROnKkav €1Tiong Kal 0€
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KopuoUg TTeUKwYV. AKOpa, Ba ptTopouae va ogeileTal o€ emlworia (ammd BakTApia,
MUKNTEG 1 100G) Adyw KOl TOU OUVWOTIOPOU av Kal Ogv  Traparnpriénkav
oupTITwpaTta acBéveiag. MNaviwg n padikn TPOwPEN EYKATAAEIPN TwV TTEUKWYV Kal O
BavaTog Twv TTPOVUUQWY avapévovTav o1l Ba odnyouoe Og dPACTIKN MEIWON Tou
TTANBUCPOU TO ETTOPEVO £T0G, OTTWG Kal TUVERN.

duoikd, 6TTwg Kal oTo TTapeABOV £xel TTapaTnEnBei, Ta TTedka avapévovrav Ol
Ba avaBAacTicouv TNV Avoign apou ol KAUTTIEG TPWVE HEV TIG TTEUKOBEAOVEG, aAAG
Oev KOTAOTPEPOUV TNG KOopu@aioug o@BaAuoug. Av £Tpwyav Kol autoug Ba
KATAoTPEPAV OAOKANPWTIKA Ta TTEUKa, dnAadr Kal TNV TTNyR TNG MEAAOVTIKNG TOUg
diarpong kai dpa To idlo Toug TO €idog (EIK. 7).

To @aivouevo TToU TTEPIYPAPONKE TTIO TTAVW MTTOPEI va XapakTnpioBei wg
oTravio, dedopévou 0TI KATI TETOI0 dev TTapaTnPERBnkKe TouAdyioTov Ta TeAeutaia 30
Xpovia TTou yivovtav oxedOv KaBnuepIvég ETTIOKEWEIG TNG TTeEPIoXNG. Eival kai
evola@épov TOOO aTrd oOIkoAoyikh Aamown aAA& Kal 60OV a@Qopd TN OXETIKA
CUUTTEPIPOPA TOU EVTOPOU Kal BETEI TTOAAG EPWTANATA TTOU YEVOUV TTPORANUATIONO
Kal Xpifouv evOeAEXOUG ETTIOTNMOVIKAG PEAETNG TTPOKEIPEVOU VO aTTavTnOouy.
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The prossesionary moth in the forest of Thessaloniki: Observations on a rare
phenomenon and its possible explanations

B. KATSOYANNOS

Emeritus Professor of Entomology, Agricultural School of the
Aristotle University of Thessaloniki, Greece

The ca. 3000 hectares forest surrounding the city of Thessaloniki, northern
Greece, is composed of about 75% pine trees(Pinus brutia), 5% cypress trees
(Cypressus sempervirens) and 20% of other trees and shrubs. The pine trees of
this forest, especially those located in the southwest margins of it, in certain years
wereheavily attacked by the prossesionary moth Thaumetopoea pityocampa Denis
& Schiff. (Lepidoptera:Thaumetopoeidae). The larvae of this insects overwinter on
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the trees feeding the pine spines, and they abandon them to pupate in the soil
usually in March.

During the winter of 2009-2010 the infestation in some of these areas was so
high, that already in December 2009 the trees in large parts of the forest were
completely defoliated. Probably due to shortage of food, the period between 20
January and 10 February 2010, about 2 months before the normal time, a mass
larval abandoning of the defoliated pines was observed, and at the same time
massive aggregation and upwards movement of them, on the trunks of nearby
cypress trees. Later, within the same period, the movements were at both
directions, some moving upwards while others downwards. Others, aggregated in
lose nests in the top of the cypress trees were the died, since this tree is not a host
of the insect. Several dead larvae were also seen on the trunks of the abandoned
from them pine trees.

Since at least during the last 30 years of regular visits in the area such a
phenomenon has not been observed, it can be consider as rare. Some ecological
and behavioral aspects of it are discussed.
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EmiAoyn KapTTwV S10QOPETIKWYV TTOIKIAIWV EAIAG YIa woToKia a1rd OnAukd Tou
ddkou Tng gAidg Bacrocera oleae (Diptera: Tephritidae): emidpaon Tng
TPOoéAEUO NG TWV TTANBUCUWV

P.I. MAMAAOMOYAOY?, M.A. MAMMA?, I.A. MIIPOY®AX?,
N.A. KOYAOYZHE! kai A.Z. KQBAIOX!

ApiororéAeio Mavemiotipio Osooatovikng, Mewmovikn ZxoAr, EpyacTrpio EQapuoouévng
ZwoAoviag kai MNapaaitoAoyiag, 541 24 Osooalovikn
2Ar7u0Kpirs/o lMavemiorruio Opdkng, Tunua Ayportikig Avarmrruéng, Epyaotipio ewpyikng
EvrouoAoyiag kai ZwoAoyiag, 68 200 Opeoridda

MepiAnyn

MeAETABNKE OTO €pPyacTrPIO N TTPOTIUNGN VIO WOTOKIO HPETOEU KOPTTWV TWV
TOIKINWY «KopwVEikn» kal «Meyapitikn» ammé BnAukd Tou ddkou TnG eAidg SUo
TANBUCPWY TTOU TTpOépXovTav amd TO vnai Tng ApopyoU Kal Tnv TrEPIOXA
Oeooahovikng. Bpébnke 6T Ta BNAUKG GTopa Twv BU0 TTANBUCPWY dIEPEpaV WG
TTPOG TNV TTPOTIUNON VIO WOTOKia 0€ KAPTTOUG TwV dUO TTOIKINIWYV. ZUYKEKPIPEVA, TA
OnAuka dropa Tou TTANBuouOU TnG Auopyou TTpoTiyoUcav va atmoBETouv auyd o€
KapTToUg Tng TTolkIAiag «KopwvEikn», evw ekegiva Tou TTANBuo ol Tng @scoalovikng
ae KapTToUg TnG TrolkIAiag «MeyapiTikn». Paivetal 671, N TTPoEAEUC TwWV TTANBUCUWV
emnNpEeddel TNV TTPOTIUNON Twv ONAUKWVY Yio woToKia O€ KAPTTOUG OPIoUEVWYV
TTOIKIAIWV. ZulnTEITOI N ONUACIa TWV ATTOTEAECUATWY COE OXEON ME TNV QVvATITUEN
Twv TTANBUoPWY aAAG Kal TNV guaioBNoia SIAPOPETIKWY TTOIKINIWV O TTPOOBOAEG
atrod TO EVIOMO.

Eicaywyn

H avamrtugn, avarmmapaywyikf 1Kavotnta Kal OUVAMIKA Twv TIANBUCUWY Tou
0dkou TNG €ANidg emnpedlovral o€ PeyaAo PaBud ammd opiopévoug afIoTIKOUG
TTapdyovTeG (BepuoKpaaia, GWTOTTEPIODO KAl OXETIKA uypacia), aAAd kal atrd Tnv
Trapoucia eAalokdptrou (Tzanakakis and Koveos, 1986; Koveos, 2001; Broufas et
al., 2009). 'Exel BpeBei 611 n TTapoucia Tou EAAIOKAPTIOU EUVOEI TNV AVATTAPAYWYIKI)
wpIéTNTa TWV BnAukWwy atopwyv (Koveos and Tzanakakis, 1990). Opiopéva
BokTApia TTOU PpioKovTal OTNV ETIQAVEIO TOU €EAQIOKAPTIOU @aiveTal OTI €XOUV
onPavTiké POAO OTNV WPINaoN TwV wWapiwv Twv BNAUKWY atopwv Tou ddkKou NG
eMidg (Koveos and Tzanakakis, 1993). ‘Exel emmiong BpeBei 0TI KapTToi dIAPOPETIKWV
TTOIKIAIWV EANIGG UTTOPED Va SlIa@EPOUV WG TTPOG TNV eualicBnaia Toug aTnv TTPOaBoAR
atré Tov 6dko NG €Adg (Prophetou-Athanasiadou et al., 1991; Burrack and Zalom,
2008). 216x0G Tng Tapouoag epyaciag ATav va OlgpeuvnBei pe  Treipduata
epyaaTnpiou €av dIaQopeTIKoi TTANBUCHOI Tou BAKOU TNG €AIGG XapakTnpifovTal atrd
1I81aiTEPN TTPOTIMNON VIO WOTOKIO O€ KAPTTOUG OPICUEVWV TTOIKIAILV.

YAika-MéBodol
MNa TIG avayKeg Twv TTEIPAPATWY XPNOIKoTIoOnkav evAAIKa ATOUa Tou OAKOU
NG €NIGG TTOU TTPoépXovTav aTmé To vnoi TnG APopyoU Kal Tnv Treplox @épung
Oeocoolovikng Kalr avatrTiooovTav w¢g avriAIKa OTO €PYACTAPIO O€ €AAIOKAPTIO
TToIKIANiaG «KopwvEikn» kal «MeyapiTikn» Kal wg evijAika diatnpouvtav o€ KAouBId
ME TTpwTeivouxo Tpo®ry oe Bepuokpacia 25°C kar O 16:8. MNa TG avAyKeg Twv
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TTEIPAUATWY, ATOPa Tou dAKOU TNG MGG Twv TTANBUCUWY atré Tnv Apopyod Kal TNV
XaAKIBIK, avamTuxOnkav yia pia yeved OTO €PYAOTHPIO OE KAPTTOUG TnG idlog
TTOIKINiOG  ammd  OtTou  TTpoépxovTay, OnAadr «Kopwveikn» kol  «Meyapitikn»
avTioTolxa. ZTn ouvéxela Ta eviAika BnAukda nAikiog 10-15 nuepwv diatnpouvrav
ATOMIKA O€ MIKPG TTAACTIKG KAOUBIG pe TTPWTEIVOUXO Tpo@r Kal vepd. ZTn Bdon Twv
KAouBIwv ToTTOBETOUVTAV 2 KAPTTOI TTOIKIAIOG «MeyapiTikny» Kal 4 KapTroi TToIKIAiag
«Kopwvéikn» Tou idlou trepitrou Babuol wpindtnTag. Ta eviAika BnAukd péoa oTa
KAouBid TTapartnpouvtav yia Tpelg wpeg (11:00 €éwg 14:00) kai Karaypoa@oTav n
TTOIKIAIO TOU KOPTTOU OTOV OTTOI0 Ta dTOopa aTTéBETAV TO TTPWTO AUYO Kal O GUVOAIKOG
apIBUOG aTToTIBEPEVWY AUYWY OTOUG KOPTToUG Twv SUO TTOIKIAIWV. ZUyKpiBnke o
apIBUOG TwV BNAUKWY aTOUWY TTOU ETTEAEEAV VO WOTOKATGOUV O€ KaPTToUg Twv dUo
TTIOIKINWV Kal 0 PECOG apIBUOG auywy TTOU aTTOTEBNKAV OTOUG KOPTTOUg Twv OUo
TTOIKIAIWV.

AtroteAéopata-ZudATnon

Ta amoteAéopaTd pag €deiEav 6Tl N TTpoéAeucn Twv TTANBucuwy Tou OAKoU
NG €NIAG PTTOPEl va €TTNPEAdel TNV €TTIAOYR TwWV BNAUKWY OTOPWY YIA WOTOKia O€
KOPTTOUG BIaPOoPETIKWY TTOIKIAILWV. EvAAika BnAukd Tou TTAnBucpou atrd Tnv Apopyd
TIPOTINOUCAV VA ETTIAEYOUV YIO WOTOKIO KAPTTOUG TNG TTOIKIAIAG «KopwvEéikn» Kal va
ammoBéTouv 0€ auToUg TTEPIOCTOTEPA auyd o€ OXEon ME KaPTToUG Tng TTOIKIAiOG
«Meyapitikn». AvtiBeta, dropa Ttou TMANBuopoUu aTrd TNV XaAKIBIKA TTpoTiyolcav
TOUG KapToUg Tng ToIkIAiag «MeyapiTikn» o€ Ox€on ME EKEIVOUG TNG TTOIKINIOG
«Kopwvéikn». Aappdavoviag uméwn o611 o010 vnoi TG Apopyou KoAAigpyeiTal
QATTOKAEIOTIKA N MIKPOKaPTIN  TTolkIAia  «Kopwvéikn», evwy  otn  XoAKIBIKA
KaAAIEpyoUVTal KUPIWG O HEYAAOKAPTTEG TTOIKIAIEG «MeyapiTIkn» Kal «XovOpoAId»,
pTTOpoUpE va uttoBéooupe OTI TOAVWG N TTAPAAAAKTIKOTNTA GTNV TTPOTIUNON yIa
woTokia PETagU Twv dUO TTANBUCPWV OEINETAI OTNV TTPONYOUPEVN HAKPOXPOVN
ePTTEIPIa TWV BNAUKWY PE KAPTTOUG Jiag ek Twv dUOo TToIKINWY. AveEdpTnta ammo TIg
aITieG, N TTAPOAAAKTIKOTNTA OTNV TTPOTIUNCN WOTOKIag PETAEU BNAUKWY aTOUWY TWV
OUo TTANBuouwyV pTToPEl va €xel 1d1aiTEPn onuacia kal va e¢nyei o€ éva Babud Tig
SIaPOPEG TTOU TTAPATNPOUVTAI OTNV EUAICONGIa KAPTTWY SIAPOPETIKWYV TTOIKINIWY O
TTPOOBOAEG aTrd Tov &dKO TNG ENIAG.
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Olive fruit fly (Diptera: Tephritidae) ovipositional preference in two olive
varieties is affected by population origin

R.G. PAPADOPOULOUY, M.L. PAPPAS?, G.D. BROUFAS?,
N.A. KOULOUSSIS!and D.S. KOVEOS!

*Aristotle University of Thessaloniki, Laboratory of Applied Zoology and Parasitology,
541 24 Thessaloniki
2 Democritus University of Thrace, Department of Agricultural Development, Laboratory of
Agricultural Entomology and Zoology, 68 200 Orestiada

The effect of olive fruit fly (Bactrocera oleae) population origin on ovipositional
preference in olives of two different varieties was studied under ladoratory
conditions. When adult females originating from the island of Amorgos had access
to Megaritiki and Koroneiki olives they chose to lay more eggs on Koroneiki than on
Megaritiki olives. By contrast, the majority of females originating from Khalkidhiki
preferred the Megaritiki variety. The results may explain to some extent the
observed variability in fruit infestation in different olive varieties and localities.
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E&EAMEN TG TTPOCBOANG a1rd TO BAKO TNG EAIGG O€ EMITPATTESIEG
TroIKIAiEg €A1GG

C. SANTIAGO-ALVAREZ, A. ARIZA, C. CAMPOS Kai
E. QUESADA-MORAGA

Laboratorio de Entomologia Agricola, E.T.S.I.A.M, Universidad de Cérdoba,
Campus de Rabanales, Edifico C4 “Celestino Mutis, 14071 Cérdoba (Espafia-/ormravia)

Katd 1n didpkeia tou @Bivorrwpou Tou 2009, peAeTONKE n TTPOCROAR Tou
ddkou, Bactrocera oleae (Diptera: Tephrididae), oe 10 emTpatmédieg TTOIKINIEG EANIGG
EYKATEOTNMEVEG OTOV idI0 eAaiva, o apdeuduevn KAANIEPYEIQ OTNV TTEPIOXT TNG
Cérdoba (voma lotravia). H 1TpooBoAr) &ekivnoe oe OAeg TIG TTOIKINiEG atrd TO
OeUTEPO MIOO TOu BEpouG, éva pAva TTpIv apXioel N aAAayR XpWHOTOG TOU KapTTou,
61av o MANBuoudg Tou dAkou dev ATav akOua uwnAdg. To TTOoooTO TTPOCROANG
OTOUG KAPTTOUG OTO dIAoTNUA auTo Ogv SIEQEPE ONUAVTIKA PETAEU TWV TTOIKINIWV.
ApyoTtepa, n éviaon TnG TPooBoAAG akoAoUBnoe pia oTtadiokr augnon Katd Tn
O1dpkela TNG @Aong aAAayrg TOU XPWHATOG TOU KAPTTOU, cUUQWYa PE TNV augnon
Tou TTANBuUCuOU Tou &dkou, Kal oTabepoTroiBnke otav KABe TToikIAia épBace oTO
oTadI0 TNG wpihavong Tou Kapmou. H otamioTik avaAuon €0€1§e onuUAvVTIKEG
dla@opég atnv CnuId peTagu Twv ToikIAiY. O Babudg cuaiobnoiag kK&Be TToIkIAiag
kKaBopioTnke pe Pdaon Tnv €ktaon NG €mM@AvEIOG TTOU PBpioKeTal KATwW atmd TNV
KQUTTUAN €€ENIENG TNG TTPOOROANAG KaTA Tn didpkela TNG NEAETNG: Gordal Sevillana >
Ascalona > Tenera > Ocal > Barnea > Manzanilla de Sevilla > Dulzal de Carmona >
Mollar de Cieza > Uovo di Piccione > KoAapwv > Callosita. Qg €k’ TtouTou, oI
TTOIKINiEG €ival duvaTdv va Tagivounbouv oe TEooepelg opadeg: 1) TTOAU euaioBbnTEG:
Gordal Sevillana kai Ascalona Tenera, 2) euaigBbnTteg: Ocal, Barnea ka1 Manzanilla
de Sevilla, 3) pétpia euaioBnTeg: Dulzal de Carmona, Mollar de Cieza kai Uovo di
Piccione, 4) ehappwg guaiobnTteg: Kadapwv kai Callosina. Fivetalr oulrtnon yia Tnv
emMidpaOn TNG PualoAoyiag wpipavang Kabe TToikIAiag aTnv évtaon TNG TTPOCGROANG
Tou B. oleae, kaBwg n TepPiodog TG wpiyavong, 1o pEyeBog, To BAPOG Kal N
amodoon TwV KapTTwy o€ AadI dev @aiveTal va gival TTapdyovTeg TTou eTTnNPEAZOUV.
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Evolution of the attack by the olive fruit fly to table olive varieties

C. SANTIAGO-ALVAREZ, A. ARIZA, C. CAMPOS and
E. QUESADA-MORAGA

Laboratorio de Entomologia Agricola, E.T.S.I.A.M., Universidad de Cérdoba,
Campus de Rabanales, Edifico C4 “Celestino Mutis, 14071 Cordoba (Espafia-Spain)

The attack of Bactrocera oleae was studied in 10 table olive varieties at an
irrigated mixed plantation, which was located in Cordoba (southern Spain), during
fall of 2009. In all varieties, the attack began in the second half of summer, a month
before the color of the olives started to change, when the population of B. oleae
was still not high. The percentage of attack did not differ between the varieties at
that time. Later, the intensity of the attack followed a gradual increase during the
phase of color change of the olive fruit, which coincided with the increase of the
olive fruit fly population, and stabilized when each of the varieties reached the stage
of maturation. Statistical analysis indicated significant differences in the olive fruit
damage between the varieties. The level of susceptibility of each variety was
determined by the value of the area under the curve of evolution of the olive fruit fly
attack during the study period: Gordal Sevillana > Ascalona > Tenera > Ocal >
Barnea > Manzanilla de Sevilla > Dulzal de Carmona > Mollar de Cieza > Uovo di
Piccione > Kalamén > Callosita. In this regard, the varieties can be categorized into
four groups: 1) highly susceptible: Gordal Sevillana and Ascalona Tenera; 2)
susceptible: Ocal, Barnea and Manzanilla de Sevilla; 3) moderately susceptible:
Dulzal de Carmona, Mollar de Cieza and Uovo di Piccione; 4) least susceptible:
Kalamén and Callosina. The implication of the physiology of maturation of each
variety in the intensity of attack by B. oleae is discussed because the time of
maturation, the size, the weight and the fat yield of the olive fruits did not have an
effect.
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MAnBuopiakn diakupavon Tou Closterotomus (Calocoris) trivialis (Hemiptera:
Miridae) o€ TropToKaAid, eAid Kal €idn TNG auTopuoUg BAdoTnong

A. KAAAITZAKH? koi A. AMARA?

*E6vik6 16pupa Ayporikng Epeuvag, Ivatirouto EAigg &Ymorpomikwv @utwv Xaviwv, Epyaartnipio
EvropuoAoyiag, Aypoknio 73100 Xavid
2Meooyeiakd Aypovopiké Ivatirouto Xaviwv, Turiua Agipdpou I swpyiag,
Aypoknmio 73100, Xavid

To évropo Closterotomus (Calocoris) trivialis Costa apketd diadedouévo oTOUG
EAAILOVEG KOl OTOUG €0TTEPIOOEIOWVEG TNG XWPAG WAG, CUUTTEPIPEPETAI TOOO WG
akpaio 600 Kal wg vOuen wg €idog TutKA avBo@IAo. EKTOG Tnv eNid Kai Ta
€oTTeEPIOOEIDN, €XEI OPKETOUG AANOUG EEVIOTEG, OTTWG TN POdAKIVIA, TN BEPIKOKIA, TN
pNdIKA, TNV TOOUKVida, TO dlIavOXOoPTO, TNV TTAPIETAPIA, TO CIVATI, TO AYPIOCEAIVO,
TNV JOAGXa, To aypiokpiBapo, Tnv TTatmapouva, 1o Biko, To {oxd K.d. (Barbagallo,
1970; Yamvrias, 1998; Gerakaki et al., 2007).

2KOTTOG TNG TTapoUoag EpYaCiag NTav N JEAETN TNG ETTOXIOKNG EPPAVIONG KAl TNG
TANBuopiakAg dloKUPOovong TOU €vIOUOU O€ TTOPTOKOAIG, €Nd KOBWG Kal o€
autopury @QuTd. lMNa T0 OKOTMO OuTO ETIAEXONKE £€vag €0TTEPIBOEIdWVAG UE
oppalopopeg TTopToKaAIEG TToIKINiag Washington navel kai évag eAaiwvag pe
Oévdpa ToikINiag Kopwvéikng kar  Toouvdtng Ttou Ivomitoutou EMNGG  Kai
Ymrotpotmmikwy Putwyv ota Xavid otmou diegdyovtav efdopadiaieg delyUaToANYiEG,
amé TG apxég lavouapiou éwg Ta péoa Mdiou Tou 2009. Ze kGBe deiypatoAnyia
TTpayyaToTToloUvTaV TIVAyPoTa BAACTWY €ANIAG, TTOPTOKAAIGG KOl QUTOQUWYV QUTWV
EevioTwy TTAVW 0€ TTAOCTIKOUG UTTOOOXEIG KATayPAPOVTaG ToV apIOud TwV VUPQWYV
Kal TwV OKPaiwv Tou eviopou avd BAacTd rfp utd avtioToixa. Ta autogur Qutd
EevioTéG OTa OTTOIO YIVOTAV Ol TTAPATTAVW TTaPATNPEACEIS ATAV Ta €EAG: dlavoxXopTo
(Mercurialis annua L. Euphorbiaceae), tooukvida (Urtica sp., Urticaceae),
Trapietapia (Parietaria officinalis L., Urticaceae), {ox6¢ (Sonchus oleraceus L.,
Asteraceae), yoAoxa (Malva silvestris L. Malvaceae) kai aivam (Sinapis alba L.,
Brassicaceae).

Ta mpwrta avhika daropa 1% kar 2% vupgikou otadiou Ttou C. trivialis
Tapatnenbnkav ota péoa lavouapiou otnv autopur BAACTNON TOOO TOU €AdIWVa
600 kal Tou eoTrepIdoEdWva. Ta TPwTa €eVAANKA Eu@avioTnkav TO TTIPWTO
dekanuepo Tou MapTiou oTov €0TTEPIOOEIdWVA Kal Pia gRdopada apydTepa aTov
ehaiwva. MeyaAuTepol TTANBuCpoi Tou eviopou TTopaTNEABNKav amod TIG APXES
deBpouapiou £wg KAl TO TTPWTO dEKAAUEPO TOU ATTPIAIOU EVW) ONUAVTIKG PIKPOTEPOI
10 Md&io. Oco agopd oTnNV TTPOTINNCN TOU EVTOHOU OTA QUTA LeVIOTEG ONPAVTIKA
MeyaAUTEPOG TTANBUC GG Tou evidpou BpéBnke oTto M. annua kol akoAouBouoav To
P. officinalis, To Urtica sp., kal T0 S. alba. Zta eAai6devdpa, TIG TTOPTOKAAIEG, TO S.
oleraceus kai 10 M. silvestris karaypd@nkav onuavtikd MPIKPOTEPOI TTANBUGUOI.
Mvwoelig TTou agopouv oTnv TTANBuCpIaKA dIoKUPAvon Kal oTnv TTPOTiUNon Tou
EVTOUOU OTa QUTA EevIOTEG BonBouv onuavTikd oTnv avamTuén oTPaTNYIKAG yIa TNV
QAVTIUETWTTION TOU OTA TTAQiOI0 OAOKANPWHEVNG AVTIMETWTTIONG, ATTOPEUYOVTAG £T0I
TOU Un QVOYKaioug WEKAOTHUOUG.
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Seasonal phenology of Calocoris trivialis (Hemiptera: Miridae)
on citrus, olive and associated host plants

A. KALAITZAKI' and A. AMARA?

"Institute of Olive Tree and Subtropical Plants of Chania, Agrokipio, 73100 Chania, Greece
’Mediterranean Agronomic Institute of Chania, Department of Sustainable Agriculture,
Alsyllion Agrokipion P.O. Box 85 GR, 73100 Chania, Greece

The seasonal appearance and population abundance of nymphs and adults of
C. trivialis were studied by weekly canopy shaking samplings in an olive and a
citrus grove of Institute of Olive Tree and Subtropical Plants of Chania, Greece,
from January until May 2009. In each sampling, one twig per olive or citrus tree,
about 20-25cm long containing 5-6 shoots, was shaken on a beating tray and the
fallen individuals of C. trivialis were counted. In addition, samples were taken from
weeds referred in the literature as alternative host plants for C. trivialis. For the
weeds similar procedure was followed, in which each plant was individually shaken.
Each sampling comprising 15 replications for the olive and citrus trees and 15
replications per weed species. Results showed that 1% and 2" nymphal instars of
C. trivialis were first recorded on weeds on January 15™. First adult appearance
was recorded on Mercurialis annua in early March in the citrus orchard, while in the
olive grove was recorded one week later. Population density in olive and citrus
trees was very low in general. Significant differences were observed in the total
number of live individuals (nymphs and adults) per plant among the various host
plants. The highest population of C. trivialis under field conditions was found on M.
annua followed by Parietaria officinalis, Urtica sp. and Sinapis alba. Olive and citrus
trees, as well as Sonchus oleraceus and Malva silvestris were found to be the least
preferred hosts since only a few individuals were found on them. No significant
differences were observed between the two olive varieties (Koroneiki, Tsounati)
considering the number of live individuals of C. trivialis per twig. Collected
information on host plant preference of C. trivialis can be helpful in predicting its
occurrence and movement among crop and non-crop host plants and, therefore in
the development of appropriate control strategies against it, without unnecessary
insecticidal treatments.
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Emidpaon tng utrepiwdoug akTivoBoliag-B (UV-B) oTto guto@dyo dkapl
Tetranychus urticae (Acari: Tetranychidae)

0. TEAPZITAAIAOY?Y, T. SUZUKI?, M.A. MAMMAS, I.A. MIIPOY®AZ® kai
A.Z. KOBAIOX!
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ZwoAoyiag kai lNapaaciroAoyiag, 54124 Osooaiovikn
“Center for Environment, Health and Field Sciences, Chiba University, Kashiwa-no-ha 6-2-1,
Kashiwa, Chiba 277-0882, Japan
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MepiAnyn

EvAAika BnAukd dropa evog eAAnvikou TTANBucopou Tou akdpewg Tetranychus
urticae ekTéONKav o€ OIAPOPETIKEG NUEPNOIEG DOOEIG UTTEPILWOOUG akTIVOBOoAiag-B
(UV-B, 300nm). Bpébnke 611 n ékBeon Twv BNAUKWY atdépwv ae dOCEIG UTTEPILOOUG
akTIvOBOAiag-B, TTOpaTTAACIEG PE €KEIVEG TTOU UTTAPXOUV OTn OIApPKEID TOu BEpoug
otnv EAAGSQ, TTpokaAeil uwnAR BvnoiudTnTa, PEiWan TNG WOTTaPAYWYAS Kal adgnon
NG &1a0TTOPAg TwWV BNAUKWVY OTOPWV Tou akdpewg. OTav ATOPO TOU OKAPEWG
METAQEPOBNKAV OTNV ETTAVW Kal KATW ETMIQAVEIA QUAAWY QOCONIAG KAl EKTEBNKAV
oTnv utrepiwdn akTivoBoAia, TraparnpriBnkav uwnAd 1Too000Td BvnoiudTNTAg Kal
O1a0TTOPAG KAl PEIWMEVN WOTTOPAYWYN OTA ATOPa TToU BpiokovTav OTnv €TAvw O€
oxéon Je ekeiva TTou Bpiokovrav oTnv KATW EMQAvVEIa Twv @UAwv. MiBavd n
T0gIKf) Opaan TG UV-B akTivoBoAiag SIKAIOAOYEI T CUUTTEPIPOPE TWV ATOUWY TOU
AKAPEWS OTNV QUCTN, TO OTTOIA PETAKIVOUVTOI OTNV KATW ETTIPAVEID TWV QUAAWY,
WOTE va TTpoaTaTelovTal atmd TNV NAIOKA  UTTEPIWDN akTivoBoAia. Ta atroteAéguaTd
pog deixvouv OTI n umrepIwdNG akTivoBoAia-B  utropei va oTroTeAécel  pia
ATTOTEAECHATIKA PN XNMIKN JEBODO QVTIMETWITTIONG TOU aKdpewg T. urticae.

Eicaywyn

H utrepiwwdng akTivoBoAia atToppo@daTal atrd OpICPEVA OUVEVEUUO KOl XPWOTIKEG
Kol utTopei va Trpokalei BAABEG O€ KUTTAPIKA CUCTATIKA OTTwWG O AITTidia Kail
NTTIBIKEG PEPPBPAVEG, VOUKAEIVIKG ogéa Kal TrpwTeiveg (Shindo et al., 1994). ta
akdpea oAAG kal o PIKpOowUa €viopa, ol BAGBEG TTou TTpokaAoUvTal aTTé TNV
eMidpaON TNG UTTEPIWOOUG aKTIVORBOAIQG, WTTOPEI va TTPOKAAECOOUV QKOPN KOl TOV
Bavatd Toug. O emMOPACEIG TNG UTTEPILOOUG OKTIVOBOAIGG OTNV CUNTTEPIPOPA Kal
TNV avaTTugn Tou akapewg T. urticae éxouv o€ éva Babud digpeuvnBei atrd GAAoug
epeuvnTéG (Suzuki et al., 2009 kai avagopég TTou divouv). Ouwg, dev uttdpyxouv
OToIXEIQ OXETIKA WE TNV avToxXf oTnv UTTEPIWdN aKTIVOBOAia, EAANVIKWY TTANBUGHWYV
Tou T. urticae. ZT0X0G TnG TTAPOUCOG Epyaciag ATav va digpeuvnBei pe TeipduaTa
gpyaoTtnpiou, n emidpacn OlIOQOPETIKWYV NUEPNOIWY  OOCEWV  UTTEPIWOOUG
akTIVOBOAiag, TTapaTTANCIwWY ETITTESWVY PE EKEIVEG TTOU KaATaypd@ovTal oTo UTTaIfpo
otnv EAAGGa, otnv emBiwon Kal woTrapaywyn Tou akdpewg T. urticae. ATTWTEPOG
OTOXOG TWwV TTEIPAPATWY €gival n duvaTtdTnTa XPNOIYOTIOINONG TNG UTTEPILOOUG
akTIVOBOAIag, wg evog un XNMIKOU JECOU yia TNV avTIMETWTTION Tou T. urticae.
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YAiIka-MéBodol

Ta TreipapaTik@ ATOPO TOU OKAPEWG TIPOEPYXOVTAV aTTO Hia EPyaOTNPIOKN
QTToIKia TTOU €ixe dnuIoupynOei ue dtopa TTou CUAAEXBNKav oTTd QUAAG peNITCavag
oTnv Teploxr O@ecoalovikng Kal diaTnpouvTav OTO EPYACTHPIO O€ KOPMEVA QUAAD
@aooAIGg, oc ema@r e OlaBpeypévn pala BauBakiol, OTTWG TTEPIYPAPETAl ATTO
Toug Koveos and Veerman (1994). TNa T avAYKEG Twv TEIPAUATWY
xpnoigotroindnkav  eviAdika BnAukd dtopa  nAikiag 5 nuepwy, T OTTOIO
METaQEPOVTAY OTOMIKA o€ Oiokoug QUAAwWV @aooAiag Siapétpou 0,5 cm Tou
Bpiokovrav og emagn pe diappeyuévn yada Bappfakiou. Ta GToua e TOug dioKOUg
QUAwyv, ekTiBovtav ot  OIOQOPETIKEG OOOEIG  UTTEPILLOOUG  OKTIVOBOAIOG  Kal
Kabnuepiva kataypd@ovrav o aplBuds Twv VEKPWVY Kal {WVTavwy OTOPWY, TwV
QUYWV Kal Twv atépwyv TTou ekdnAwvav Tdon dlooTTopdg Kal eyKaTEAEITTAV TNV
emM@Aveia Tou QUANou. Ta Tnv €kBeon Twv ATOPwWY OTnV UTTEPIWON OKTIVOPROAIa
Xpnoigotroinénke cuokeun pe Aautreg TexvoAoyiag LED, TTou ekmréutrouv Tnv UV-B
akTivoBoAia oe pnRkog kupatog 300 nm. H pUBupion Tng nueprioiag d6ong Tng
uTTEPILLOOUG aKTIVOBOAIag yivoTav pe Tn xpHon KatdAAnAou AoyiouikoU.

AtroteAéopata-ZudATnon

H utrepiwdng akTivoBoAia-B oe d6oeig TTapatTARoIeg aAAG Kal PIKPOTEPEG aATTO
QUTEG TTOU UTTAPXOUV oTo UTTaiBpo otn Sidpkeia Tou BEpoug oTnv EAAGDA, Bpédnke
VO TTPOKAAEI PEIWPEVN woTtapaywyr], auénuévn OvnoigotnTa kai diacTropd o€
eVAAIKO BNAUKG evog eAAnVIKoU TTANBuapoU Tou akdpewg T. urticae. Otav eviAika
ONAUKA dTopa Tou aKAPEWS PHETAPEPBNKAY OTNV ETTAVW KAl KATW ETTIPAVEID GUAAWYV
o€ KOMMEVOUG BAaOTOUG @ACOMNIGG Kal 0T CUVEXEIQ eKTEBNKAvV OTnV UTTEPILON-B
akTIvoBoAia yia 3 nuépeg, Ta TrepIooOTEPA BNAUKG GTopa Kal auyd Bpédnkav otnv
KATW em@aveia Twv QUAAwv. daivetal 6TI To €Aaoua Twv QUAAWY Opd wg éva
@IATPO TNG UTTEPILOOUG AKTIVOBOAIOG TTPOCTATEUOVTAG TA ATOUA TWV AKAPEWV ATTO
TIG duopeveic emdpAoelg TNG. ATTO Ta ATTOTEAEOUOTA YOG QaiveETal OTI N UTTEPILANG
akTivoBoAia B ptropei va atmoTeAéoel pia atmoTEAECUATIKN PN XNMIKA péBOdO yia TV
TTAPEPTTODION TNG AVATITUENG TWV TTANBUOUWY TETPAVUXWV Kal TBAvVWG Kal GAAwvV
MIKPOOWHWY apBpoTTédwV.
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Effect of ultraviolet-B (UV-B) on a Greek population of the spider mite
Tetranychus urticae (Acari: Tetranychidae)

O. TSARSITALIDOU?, T. SUZUKI?, M.L. PAPPAS®, G.D. BROUFAS® and
D.S. KOVEOS!?
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Kashiwa, Chiba 277-0882, Japan
*Democritus University of Thrace, Department of Agricultural Development, Laboratory of
Agricultural Entomology and Zoology, 68200 Orestiada

Adult females of a Greek population of Tetranychus urticae were exposed to
various doses of UV-B. It was found that UV-B doses similar to those-occurring in
the field resulted in a significant reduction of egg laying and an increase in mortality
and escape rate of T. urticae adult females. Females that were transferred on the
underside of bean leaves were protected from the deleterious effects of UV-B. By
contrast, for females transferred on the upper side of the leaves high mortality and
escape rates and low egg production were observed. Our results indicate that UV-B
may be a useful non chemical control tool for preventing population increase of the
spider mite T. urticae.
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H emidpaon Tou apiBuol Twv KOTTWV KaAAlEpyoUpevng MNSIKAG o€
TANnBuopoug KoAsotrtrépwy eddgpoug

E. MMAAIEPITAKHZ!, N. EMMANOYHA' kai A. ®ANTINOY?

'Epyacrtripio I swpyIkng ZwoAoyiag kai EvropoAoyiag, ewoviké Mavermiotriuio ABnvwy,
lepd O66¢ 75, Boravikég 118 55, AbBnva
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H kaA\iepyoUpevn undik (Medicago sativa L.) Bewpeitar onuepa 10
oTToudaIOTEPO XOPTODOTIKO QUTO TTayKoouiwg (Small, 2011). Z1iIg KaAAIEPYEIEG TNG
MNOIKAG @IAoEevouvTal didpopa taxa apbpotmddwyv, PETAEU Twv OTToIWV  Kal
KoAeomrepa €dagoug (Thiele, 1977; Zhang et al., 2004). Zkomég TnG Trapoucag
MEAETNG ATav va agloAoynBolv ol €MTITWOEIS TNG CUXVOTNTOG TWV KOTTWV OF
TTANBuopoUg KoAeoTrTépwy edd@oug TTou PIAogevouvTal o€ KaAAIEpyela undIKNG.

H peAétn mpayuartotroinBnke otnv Kwtraida BoiwTtiag mn digtia 2008-2010 o€
Ouo Treipapatikd Tepdyia 16iwv dlacTdoewv evog pndikewva nAikiag duo eTwv. To
éva Tepdxio (tepdyio A) - pdptupag dexotav To ouvnBIopévo aplBud KOTTWV yia
KaAAIiEpyeleg PNOIKAG TNG €upuTeEPNG TTEPIOXNG. To OeUTEPO TEWAXIO (TEPAxIO B)
OexOTAV TTEPITIOU TO WICO APIBUO KOTTWYV O0€ oxéon PE TO A, eV O€ Kavéva ato Ta
000 Tepaxia Oev EyIVE £QOPUOYR PUTOTTPOCTATEUTIKWY TTPOIOVTWY. O CUAAYEIQ
TWV eVTOPwWY dlevepyouvTav e TTayideg TTApeUBOAAG TTOU TTEPIEIXAV GUVTNPNTIKO
uypo. H emBewpnon Twv mayidwyv Kai N guAAoyl Twv EVIOUWV YIVOTAV TTEPITTOU
KGBe 15 nuépeg. Ta Evioua PETAPEPOVTAV GTO EPYACTAPIO KAl avayvwpiovTav Je TN
xpron kAeidwv. Mo TIG ouykpioelg Twv TANBuoPwy ol apiBuoi Twv atépwyv
ek@pdoTnKav avda TTayidonuépa Kal n avaAuon £yIVE JE TO YEVIKEUPEVO YPANMIKO
TPOTUTIO O€ ETTITTESO ONUAVTIKOTNTAG 5%.

>1a OUo TrelpapaTIKA Tepdyia Bpédnkav éviopa Twv olkoyevelwv Cicindelidae,
Carabidae, Scarabaeidae, Brachinidae, Staphylinidae, Elateridae, Histeridae,
Chrysomelidae, Dermestidae, Silphidae, Curculionidae, Tenebrionidae «kai
Cerambycidae. Kupia 6¢éon ota dUo0 Tepdyia kareixav T1a Carabidae kai Ta
Scarabaeidae pe Baon TIG OXeTIKEG agBovieg Toug. Aegv Bpébnkav OnNUAVTIKEG
Olapopég oToug TANBUOHOUG Kapiag aTrd  TIG TTAPOTTAVW  OIKOYEVEIEG TWV
KoAeoTrrépwyv €8d@OUG o1 oTToieg o@eilovTav oTa TrelpauaTikd Tepdyia. H amouaia
diagopwyv oToug TTANBucpoug Twy Carabidae mOavwg o@eIAGTAV OTO YEYOVOGS OTI N
KaAAiEpyela ATav apdeudpevn Kal Ox1 Enpikn. Katda Tov Thiele (1977) uttdpxel OeTIKA
ouoxETIon PETOEU €BaQIKNG Uypaaiag Kal augnuévwy TTAnBucuwy e1dwv Carabidae,
T600 Queca 0600 Kal éupeca, Adyw Tng TTapaywyng TTAololag gutokdAuyng. H
TTAPATTAVW CUCXETION €ival EVTOVOTEPN O€ BAPIA KAl OUVEKTIKA £0A@n, OTTWG auTd
Tou pndikewva Tng Trapouoog PeAéTng. Emedy n pndikA eivar @utd TTOU
avapBAacTdvel TaxUTaTa UETA TIG KOTTEG, aUTO MOAVWG OXETICeTal PE TNV EAAEIYN
dlagopwyv oToug TTANBuopoug Twv Carabidae. Avagopikd pe Ta KOTTPO@Aya
KoAeodTTepa, PeTAEU Twv OTToiWV Kal N oikoyévela Scarabaeidae, utrdpxouv TToAAoi
TTOPAYOVTEG TTOU EUTTAEKOVTAI OTNV ATTOOOUNON TNG OPYAVIKAG UANG Kal Ol OTroiol
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evOExETal va €TTNPEAGCOUV TNV TTOPOUCIa Kal TNV KATAVOMN OTO XWPO AUTWV TwV
opyaviopwv (Fincher et al.,, 1970). Autoi oI TTapdyovteg €ival n mavida Kai n
¥Awpida piog mePIoXAs, o €daikdg TUTTOG, To pH Tou €dd@oug, n Bepuokpaaia, ol
BPOXOTTITWOEIG Kal TTPOTTAVIOG N ETTAPKEIA TTEPITTWHATWY WG TPOPH, Ta OTToia
eM@avifovral TrEPIOTACIOKA Kol Katd opadeg (Price, 2004). ‘lowg autoi ol
TTapdyovTeG aokoUv peyaAlTepn e€mmidpaocn oToug TTANBuopoUlg Twyv Scarabaeidae
atmd OTI N ouxvOeTNTA TWV KOTTWV Kal yia autd Ogv TTapaTtnernénkav diapopEg aToug
TTANBUCOPOUG TNG OUYKEKPIPEVNG OIKOYEVEIOG WETAEU Twv OUO TEpAyiwy, Ta OTToia
nrav kard Ta GAAa opoia.

EuxapioTieg

EuxapioTieg ekppalovtal otov AvatrAnpwth KabnynthA tou MavemoTnuiou ABnvwy,
K. Av. Aegydki, Kal TO ouvepydtn Tou, K. lwav. Avaotaagiou, oToug Apeg, K. Av.
Toaykapdakn kar AT, Tpixd, KaBwg Kal 0To TTPOCWTIIKG Tou Tunuatog Mewpyikwv
EkpetaAAeuoewv Tou NewTrovikou MavemoTtnuiou ABnvwv.
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The effect of number of cuttings of alfalfa on soil beetle populations

E. BADIERITAKIS!, N. EMMANOUEL! and A. FANTINOU?
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®Laboratory of Ecology and Environmental Science, Agricultural University of Athens,
lera Odos 75, Votanikos 118 55, Athens Greece

Alfalfa (Medicago sativa L.) is a very important plant cultivated for its hay. Many
arthropods are hosted within alfalfa, including soil beetles. In 2008-2010
experiments were conducted in Kopais region (Central Greece) in order to reveal
possible effects of the number of cuttings of alfalfa on soil beetle populations. Pitfall
traps were used for sampling and were surveyed every two weeks approximately in
two plots with different number of cuttings. In both plots, the soil beetle communities
were mainly dominated by the families Carabidae (ground beetles) and
Scarabaeidae. The results showed that no significant differences on these
populations were detected, probably due to environmental factors. However, the
results should be interpreted with concern, as pitfall sampling measurements may
be easily biased by a number of factors.
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MpooéAkuon Tng puyag Tng Meooyeiou, Ceratitis capitata (Diptera:
Tephritidae), o€ éva véo S6Awpa

B.I. MAYPAIANHZ!, N.O. MAMAAOMOYAO2?, N.A. KOYAOYZHES® kai
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*Epyacripio Epapuoouévng Zwoloyias kai MapaaitoAoyiag, Mewmovikr SxoAn, ApioToTéAgio
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Tig TeAeutaieg OekaETiEG N AVATITUEN ATTOTEAEOMATIKWY PEBGBdWY TTayideuong
EVIOUWY OTTOTEAEI OUOTNUATIKO TTEdIO €PEUVAG. ZTNV EPYACia auTh TTEPIYPAPOUUE
éva VEO €AKUOTIKO TO OTIOi0 avaTrTuxBnke yia Tnv Trayideuon tng pUyag tng
Meooyeiou, Ceratitis capitata (Diptera: Tephritidae), kai 1diaitepa Twv BNAUKWY TOU
EVTOUOU. Z€ avTiBeon PE Ta TTEPICCOTEPA EAKUCTIKG TTOU KUKAOQOPOUV OTO EUTTOPIO
yla Tnv Trayideuon SITTTEPWV TNG OIKOYEVEIOG QAUTHG, TO VEO QUTO €AKUOTIKO Oev
BaaoileTal og udPOAUUEVES TTPWTEIVEG Kal OTNV €KAUCN AUPWVIAG oAAG aTToTEAE £va
OUVOETIKO piypa Baoiopévo ot Trupadiveg Kal auop@a alfwTouxa TroAupepr). To
€AKUOTIKO auTO agloAoynBnke o€ TTOPTOKOAEWVEG péoa o€ TTayideg TuTou McPhail
oe TmeipdpaTta TTou €yivav To 2009 kai 2010, oe ouUykpion pe TO dIEBVWG
KaBiepwpévo euTropikG okevaopa Tng Biolure® (Suterra LLC, Bend, OR, USA), 10
OTTOI0 TTEPIEXEI OEIKO QMPWVIO, TPIMEBUAauivn Kal TTouTpeokivn. MNa KaBe petaxeipion
XPnoigoTrondnkav Tévre Tayideg ae TTANPWS TUXAIOTTOINUEVO OXEDIO O€ ATTOOTOCN
20 Trepitou  pEéTpwv  PETAEU  TOUG KOl aKOAoUBNoe  KatapéTpnon  Twv
ouAapBavopévwy eviopwyv ava gRdouada. KaBe trayida Trepicixe 15 ypauudpia
TOU TPO@IKOU autoU eAkuoTikoU 1 évav eCatpiothipa (Unipack) tng Biolure. H
OIAPKEIO TWV TTEIPAUATWY ATAV OKTW €ROOUADES TOV TTPWTO XPOVO Kal DEKATECTEPIG
eBOONGOeg TOV OelTeEpo Xpovo. Ta amoteAéopata £€0eiav o1 kal ol duo
MeETaxEIpioelg ATav 1I81AITEPO ATTOTEAECHATIKEG OTO VA TIPOCEAKUOUV Ta €VAAIKA TNG
pUyag TNG Meooyeiou, 181aiTepa Ta ONAUKA, XwpPig oNUAVTIKEG SIaPOPEG METAEU TOUG.
O 0pIBuog Twv cuAapBavopévwy WEEANJWY EVTIOUWY ATAV OXETIKA XapnAog. Ta
amoteAéopaTa autd eival evdlo@épovta OedouEVOU OTI TO VEO QUTO E€VOAAOKTIKO
O6Awpa TTPoépxeTal ATTO YXOUNAOU KOOTOUG TTPWTEG UAEG KOl TTOPACKEUAZETAI
eUkoAa. H xprion Tou 6Oa pTTOpoUCE VO  MEIWOEI ONUAVTIKA TO KOOTOG
TTapakoAoubnong Twv TANBUoUWY TNG puyag Tng Meooyeiou TO00 OTO ETTITTESO TOU
TTapaywyou 600 KAl O€ TTEPIPEPEIOKA TTPOYPANMATA KATATTOAEUNONG.
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Attraction of the Mediterranean fruit fly, Ceratitis capitata
(Diptera: Tephritidae), to a new bait
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Over the past few decades, the development of effective insect trapping
systems has been a subject of intensive research. Here we present results on the
attractiveness of a new female-specific bait that has been developed for the
Mediterranean fruit fly, Ceratitis capitata (Diptera: Tephritidae). In contrast to most
commercially available attractants, this bait is not based on hydrolyzed protein and
release of ammonia, but is a mixture of pyrazines and of amorphous nitrogen based
polymers. This new bait was assessed in orange groves, using McPhail-type traps,
in experiments carried out in 2009 and 2010. It was compared with the
commercially available attractant Biolure® (Suterra LLC, Bend, OR, USA), which
contains ammonium acetate, trimethylammine and putrescine. Five traps were
employed per treatment using a randomized experimental design. Each trap
contained 15 grams of the new bait or one Biolure dispenser (Unipack). Traps were
suspended at about 20 meters from one another and were checked every week,
over 8 and 16 weeks for the two years respectively. The results showed that both
treatments were highly and equally effective in attracting adult Mediterranean fruit
flies, especially females. The number of beneficial insects attracted was very low.
Implementation of this new bait could substantially reduce the cost of monitoring the
populations of the Mediterranean fruit fly in control programs.



3n Suvedpia: Suutrepipopd — @avoloyia 151

ExTteTapéveg TpoofoAég eAalokpdufng amréd 1o Ceuthorrhynchus pallidactylus
(Coleoptera: Curculionidae)
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To Ceuthorrhynchus pallidactylus Marsham (ocuv. C. quadridens Panzer)
(Coleoptera: Curculionidae) civar eupéwg dladedouévo otnv Eupwtn, Pwoia, B.
Aoppikip ka1 B. Apepikr). TpoofdAAel 1600 TNV XEIMEPIVY OCO KOl TNV E€0PIVA
eAalokpdaupn (Brassica napus L.). O1 TTpovUU@EG TOU TPEPOVTAI EVTOG TWV OTEAEXWIV
KOl Twv HioYxwv Twv @UAwv, peiwvovtag Tn {wTikotnTa 18iwg Twv apTiBAaoTwy
@UTWV, N avamTuén Twv OTToIWV TTEPIOPICETAI CNUAVTIKA.

>1a péoa lavouapiou 2011 OdiamoTwOnKav €eKTETAUEVEG TTIPOOROAEG O€
KaAAIEpyeleg eAalokpdupng otnv Trepioxr) PodoAifoug Tou AAuou Ap@iTroAng Tng
Mepipepelakng EvotnTag Zeppwv. Ta mpooBeBAnuéva euTA TNG eAaloKPAPPNG gixav
TTEPIOPIOUEVN KAl KAXEKTIKH QVATITUEN. Z€ TOPEG TwV PICWV TWV TTPOCRERANUEVWV
@UTWV dIATTICTWONKE N TTapouaia TTOAUdpIBUwY TTpovuuewy Tou C. pallidactyllus. H
TPOYIKN dpaCTNPIOTNTA TOU €VTOPOU TIpokaAouce Tn dnuioupyia dieupupévng
KOINOTNTAG OTO €0WTEPIKO TNG pidag. Ta etrimeda TTPooBeRANUEVWV QUTWV OTOUG
aypoug Tou £yivav ol Traparnproelg kupaivovrav amé 10 — 80 %. H ¢nuia otnv
Tapaywyn ME BAon TIG TENIKEG EKTIUACEIS TWV TTAPAYWYWV £PBacE PEXPI Kal TO
50%, evw o€ TTOAAEG TTEPITITWOEIG TTPAYHOTOTTOINBNKAV ETTAVOOTIOPEG.

O1 mpooBoAég amd 10 C. pallidactyllus dev  TmeplopioTnkav  PoOvo  OTn
OUYKEKPIUEVN TTEPIOXN, aAAG  TrapatnpriBnkav Kai o€ AAAeG TTEPIOXEG TNG
Makedoviag kal @pdkng. AuTh €ival n TPWTN ava@opd TTPOKANCNG OIKOVOUIKAG
onpaaciag ¢nuiv oTnv KaAAiEpyela TnG eAalokpdapPng amd 1o C. pallidactyllus otnv
EAGSa.

H BiooikoAoyia Tou eviopou dev €xel peAeTNOei OTIG €AANVIKEG ouvOnkeg. Me
Baon tnv &1€Bvr BiBAIoypagia katd TNV OIAPKEIQ TOU @BIVOTTWEOU Ta €EVAAIKQ
TTPOCEAKUOVTOI OTIG KAANIEPYEIEG TNG EAQIOKPAUBNG TTOU POANIG €XOUV QUTPWOEL,
OT1ToU Kal woTokoUv. Katd Tn didpKeia Tou Xelpwva Ta evAAika dlaxeiudalouv otnv
KaAAIEpyela o€ TTpo@uAayuéveg BEoelg, evd TTapapévouv evepyd. O1 TTpovUUQEg
ouveyifouv TNV avaTtuér Toug oTo PIJIKG aUCTNUA TWY QUTWV KaB' 6An Tn diIGpKEIa
TOU XEIMWVA TTEPIOPICOVTAG ONUAVTIKA TNV avamtuén Twv @utwy. O coBapdTtepeg
{nuieg evroTriovTal KUPiWG oTa VEaPd QUTA.
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Extensive infestations of oilseed rape by Cabbage Stem Weevil
Ceuthorrhynchus pallidactylus (Coleoptera: Curculionidae)
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Ceuthorrhynchus pallidactylus (Marsham) (syn. C. quadridens Panzer) (Col.,
Curculionidae) is widespread in Europe, Russia, North Africa and North America. It
infests both the winter and spring oilseed rape. The larvae feed within the stems
and stalks of the leaves reducing the vitality particular of seedlings, whose growth
can be severely restricted.

In January 2011 extensive damages by C. pallidactylus to oilseed rape crops
were observed around the Amphipolis Municipality. Sections on the roots of the
infested plants revealed the presence of numerous larvae of C. pallidactyllus. The
feeding activity of the insect larvae caused the creation of enlarged cavities within
the root and the infested plants exhibited stunted growth. The infestation levels in
the oilseed rape fields ranged from 10 to 80%. The loss in production based on final
estimates reached up to 50%, while many fields were reseeded.

Attacks by C. pallidactylus were also reported from the regions of Macedonia
and Thrace. This is the first report of economically significant crop losses in oilseed
rape by C. pallidactylus in Hellas.

The ecology of the insect has not been studied as yet under the Hellenic
conditions. Based on a literature review, the most serious losses are observed
mainly on young plants. These studies suggest that during autumn the adults are
attracted to and oviposite on crops of oilseed rape that have just sprouted. During
winter the adults overwinter in protected places in the fields, while remaining active.
The larvae continue their development in the root zone of plants throughout the
winter, significantly reducing the plant growth.
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Dasyneura oleae (Diptera: Cecidomyiidae)
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H knkiddpuya Twv @QUAAwv Tng eNhidg, Dasyneura oleae Loew (Diptera:
Cecidomyiidae) (ouvwvupa: Dasineura oleae, Corethra oleae, Cecidomyia oleae)
atmavtaTtal o€ 0An Tnv pecoyelakn Aekavn (Skuhrava and Skuhravy, 2009) kai éxel
oav atrokAeIoTIKO EevioTh TNV €A (Olea europea) (Arambourg, 1986). To D. oleae
Oev Bewpeital ocoBapdg exBpOg TNG eNIAG oTnv EAAGSa Kal OTIG AAAEG PHECOYEIOKES
xwpes (TCavakdkng kai Katodyiavog, 1998), woTtéco TmpoéceaTta avapépbnkav
¢nuiEg otnv Toupkia (teploxn) Hatay, 2007 — 2010, TTPOCWTIIKY ETTIKOIVWVIQ,
Skuhrava M.)

Y10 péoa PeBpoudpiou 2010, diamaTwbnkav €vioveg TTPOCOROAEG atd 1o D.
oleae og deiypara atmd eAaiwveg oTnv TrepIoxr TNG EAouvtag AaciBiou. O veapég
TTPOVUUPEG BPeBrKav evIOG TWV I0TWYV va 0pUCO0UV ETTIUAKEIG OTOEG. ZTNV TTEPIOXNA
TpooPBoAng amd 10 D. oleae, Ta KUTTOpa TTOAAATTAQCIAGdOVTAl AKAVOVIOTO
OnuIoUPYWVTAG BIOYKWOEIG (KNKIBEG) OTOUG MIOYXOUG TwWV avOEWV Kal TNV ETTIPAVEIQ
TWV QVETTTUYMEVWY QUAAWV. H TTpooBoAfl o€ veapd @UAAa TTpokaAei coBapég
Tapapoppwoelg Kal ouoTpopés. O TpooPoAég o€  avBotalieg, uTTOpEi va
TTPOoKaAéoouv aTTwAeleg aTnv TTapaywyn (Talhouk, 1969).

O1 mpooBoAég oTnv Trepioxn TNG EAouvTag Bpédnkav o€ peydAn éktaon atnv
TapaAiaky {wvn. TV yUpw Trepioxn (opotrédio NG PoupvAg, KoIAGda Tng
NedatmmoAng kai  Trepioxry Ay. NikoAdou) OSiamoTwONnKav TTEPIOPIOUEVEG  Kal
d1doTrapTeg TTPOCPROAEG o€ TTOAU XOUNAO T0C00TO. 2TTOPAdIKEG TTPOCBOAEG
TTapatnpenonkav kal o€ TTepIoxEg Tou N. HpakAegiou (MouBeg, Katrapiavd, HpdkAeio).
To D. oleae amavrartal og XaunAd UWOUETPO KOl KUPIWG O€ TTEPIOYXEG KOVTA OTnV
B8dAaooa (Skuhrava and Skuhravy, 2009).

AuTA gival n TTPWTN avagopd yia GoRAPESG KAl EKTETANEVES TIPOCROAEG aTrd To D.
oleae atnv Tepioxr NG EAouvtag. Agv gival ywwaoTh n €KTOCN TwV TTPOGROAWY O€
GAMeg TTeploxég TG EAANGdaG, oAAG oUte kai Tnv €EENIEN TOu @aivopévou OTO
EMOPEVO dIAOTNMA. ZKOTIOG TNG Trapoloag epyaaiag eival n evnuépwon Twv
YEWTEXVIKWYV YIa TNV TTapouadia Tou exBpol oTnv Xwpa. ZTOX0G €ival va cupuBAaAAel
oTnNV €UKOAN avayvwpion Tou £xBpol, KaBWS Ta CUUTITWHPATA TTOU TTPOKAAEI dev
gival eupuTEPO YVWOTA.
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Arambourg, Y. 1986. Traite d' entomologie oleicole. International Olive Oil Council,
Juan Bravo, Madrid 28006.
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Extensive infestations by the olive leaf midge Dasyneura oleae
(Diptera: Cecidomyiidae)

E.RODITAKISY, A. KARATARAKI?, K. B. SIMOGLOU?® and
N. RODITAKIS?

"National Agricultural Research Foundation, Plant Protection Institute of Heraklio,
Laboratory of Entomology, Heraklio, Crete
“Region of Crete, Directorate of Rural Economy and Veterinary of Lasithi,
Department of Quality and Phytosanitary control
3Region of Crete, Directorate of Rural Economy and Veterinary of Heraklion,
Department of Quality and Phytosanitary control

The olive leaf midge Dasyneura oleae Loew (Diptera: Cecidomyiidae) is a minor
pest of olive crops (Olea europea) and it is widespread in the Mediterranean (
Tlavakakng kai Kartodyiavog, 1998; Skuhrava and Skuhravy, 2009). The pest
activity in the plant tissues is causing gall formation in the leaves and the stems of
the buds. Also, in infested young leaves deformities have been observed. Economic
damage has been reported by the infestation of the inflorescence (Talhouk, 1969).

In February 2010 extensive infestations by D. oleae were observed in olive
leaves from Elounda Lasithi. The damage was restricted mainly near the coastal
zone while in the surrounding areas (Fourni plateau, Neapoli, Ag. Nikoloas) low or
no infestations were observed. Cases of infestations were also reported form the
county of Heraklion (Gouves, Kapariana, Hraklion).

This is the first report of extensive infestations in the area of Elounda. Currently
the extent of infections in other areas of Greece is unknown. The aim of this article
is to inform the agronomist of the presence of the pest in region and to assist in the
rapid identification of the pest in the case of an outbreak.
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Mopeia Tng TTAONG TWV gvnAikKwyv Tou gviopou Thaumetopoea pityocampa
(Lepidoptera: Thaumetopoeidae) kai TrIAOTIKN epappoyn TnG peB6dou
TTAPEPTTOBIONG OULEUEEWV OTNV TTEPIOXT TOU ATTIKOU AAoOUG

A. MIXAHAAKHEY, M. MYAQNAS?, A. MANAXPHETOS!, A. KONTOAHMAS?,
®. KAPAMAOYNA®, K. KOYTPOYAH?, K. MONTIKAKOZ*, A. PAITOMOYAOZ®,
N. MITAMMIAHZ® kou M. KQNESTANTOMOYAOY?®

1Epyaarr7p/o ewpyikng EviouoAoyiag, Mmevakeio @uromaboAoyiké IvarirouTo
Epyacortnpio BioAoyikri¢ EvrouoAoyiag, Mmevdkeio @uromraboAoyiké lvorirodro
Epyaotnpio BioAoyikoU EAéyxou Mewpyikwv Papudkwy,
Mrrevdkeio @uromraboAoyiké IvoriToiTo
*Mepipépeia ATTIKAS
®*Novagrica Hellas AE
®Epyaaripio Xnuiki¢ OikoAoyiag kar uaikwv lMpoioviwy, EKE®E «AHMOKPITOS »

H Thaumetopoea pityocampa (Denis and Schiffermiiller) (Lepidoptera:
Thaumetopoeidae) (kv. MTuokdauTtn) €ival o KUpIGTEPOG TTAPAyovVTaG ATTOPUAAWONG
Twv TeUKWV. H oammo@UAAwon eival 18i0itepa €mAMPIO yIa TIG TTEPIOXEG TTOU
avadacwvovtal (f TTeukoguTelovTal) kKaBdoov n éviovn aTToQUAAWGCN WTTOPEI va
odnynoel dueca oTn VEKPWOon Twv BevOPUAAiwyY. T6oo n atro@UAAwon 600 Kai ol
TPOVUN@EG gival anUaAvTIKG TTIPORANUA yia Ta GACN, TIG TIEPIOXKEG AVAWUXAG OAAG Kal
TIG TTEPIOXEG OOTIKAG OOPNONG PE OUOTAOEG TTEUKWY, HEIWVOVTAG TNV a10ONTIKA
eIkOva Kal augavovTtag 70 KOoTog ouvtApnong. O TTpovUUPEG PEPOUV TPIXEG Ol
oTroieg epeBifouv cofapd To OEPUO Kal TOUG PAEVVOYOVOUG ETTIPEPOVTAG CUXVA
IOXUPEG  aMAepyikéG avTidpdoelg o€ avBpwTroug Kal  Katoikidia (wa  OTTwg
EMITTEQUKITIOEG, BAGBEG TOU AVWTEPOU QVATIVEUOTIKOU Kal aaBua (Ziprkowski and
Roland, 1966).

>KOTTOG TNG TTapoucag PEAETNG gival N TTapakoAouBnaon TnNg TTopeiag Tng TTTACNG
Twv TANBUCUWV Tou eviopou Thaumetopoea pityocampa €viog Twv Opiwv Tou
ATTIKOU AACOUG Kal n €papuoyn TTIAOTIKOU TTPOYPAUUaTOS HEBOOOU TTapPEPTTOdIONG
oulelEewv (mating disruption). H péBodog autr epappoleTal PE ETITUXIO yia TN
Olaxeipion Twv TTANBUCHWVY TTOAAWY €1I8WV ETTIBAABWY EVTOUWY TOOO O AYPOTIKA
600 kal og daoIkaG olkoouoThuata (Schwalbe et al., 1988; Thorpe et al., 1999;
Sharov et al., 2002; Anderbrant, 2003). Ztnv kateUBuvaon auth €xouv AdN yivel Ta
TPWTO BAPOTA yIa TNV AVTIUETWTTION TNG TTITUOKAPTING (Halperin, 1985; Baldassari
et al., 1994).

MNa v TTapakoAoldBnon Tng TTAONG Twv evnAikwv xpnoigotroindnkav 10
QEPOUOVIKEG TTayidEG yIa TO XPOVvIKO didoTnua atrd apxég AUyouaTou £wg TEAN
OktwPpiou. H péBodog mapeutmddiong ouleUéewv yia TNV QVTIMETWTIION TOU
€QAPPOOTNKE O€ pia TrepIoxr Tou ATTIKOU AACOUG €KTaONG 2 eKTapiwv. H epapuoyn
NG PePOopOVNG Eyive o€ €I0IKN Hop®Pr] (BI0BIACTIWPEVO TTOAUPEPEG) TTPOKEINEVOU VO
eCao@aAifetal n  péyiotn duvart OIGPKEID TNG QEPOPOVNG, TIpoCTaACia atod
UTTEPIONG KABWG Kal 0 €TMBUUNTOG oTadIaKOG pubudg atmodéoueuong TnG. H 6éon
TTOU XPNOIYOTTOINBNKE ATaV 2 gr/oTPEPUA.

H évapén tng TTAONG TOu eviduou TTapaTnEndnke ota péca AuyoUuoTou Kal
TeEPATWONKE KATA Ta TEAN OkTwRpiou. To PEYIOTO TwV CUAAAWEWY TTapATNPBONKE
KOTA TO XPOVIKO didoTnpa atrd Ta yéoa ZemrepPpiou €wg Ta péoa OKTwRpiou. TNV
TTEPIOXN OTTOU £QPOPUOOTNKE N HEBOSOG TTaPEUTTOdIONG Twy OUlelEewv N évapén
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TWV CUAAAWewV €yive PeTd Ta TEAN AuyouaTtou. O apiBudg Twv CUAAAWEWV
TTaPEPEIVE O€ TTOAU XaunAd emmitreda YEXPI Ta Péoa ZETTEPPPIOU Kal ATAV ONUAVTIKA
MIKPOTEPOG O€ GUYKPION PE TNV UTTOAOITTN TTEPIOXN MEXPI Ta TEAN ZemrTepPpiou. MNa
TO XPOVIKO d1doTnua a1mo apx£G £wg Kal Ta TEAN OkTwRpiou 0 aplBudg cUAAWEWY
ATaV TTAPONOIOG TOCO OTNV TTEPIOXN EQAPHOYNS TNG HEBOGOOU BCO Kal OTO UTTOAOITTO
TuAYa Tou ATTIKOU GAooug. @aivetal 611 n péBOdOG TNG TTOPEUTTOBIONG TWV
oulelEewyv Ba pTTOopoUCcE va CUVEIOQEPEl OTNV TTIPOOTTaBeia diaxeipiong Twv
TTANBUCPWY TOU EVTOUOU.
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Monitoring Thaumetopoea pityocampa (Lepidoptera: Thaumetopoeidae)
populations and their management by employing mating disruption
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The pine processionary moth Thaumetopoea pityocampa (Lepidoptera,
Thaumetopoeidae) is one of the major defoliator pine pests in southern Europe and
North Africa. Moreover, last-instar larvae may liberate microscopic urticating hairs,
which can cause severe irritation to the skin and mucous membrane, often leading
to strong allergic reactions in humans. Although several alternative methods have
developed worldwide (biological, biotechnological, environmental management etc)
in Greece, the control is based mainly on the use of chemical agents. The aim of
the study was the monitoring population of pine processionary moth in the area of
attiko alsos (Attica-Greece) and the evaluation of mating disruption control method.
The first adult was captured at the mind of August and the latest at the end of
October. Adult capture rates packed between minds of September to mind of
October. Significant differences in the adult density were observed among the
mating disruption area and control area.
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Meiwon TnG TTOPAYWYRAG APWHATIKWY QUTWYV a1rd TTPOooPBOAEG TwV E1dWV
Papilio machaon (Lepidoptera: Papilionidae) ka1 Philaenus spumarius
(Hemiptera: Aphrophoridae)

£. MAMAAOMOYAOY?, K. XPYEOXOIAHEY, I. NQTA® I. AAAMOY?,
M. AEAHFEQPIIAHE? kai A. TZEAEMNIAHE!

1T£XVOAOVIK6 Ekmraideutiké 16pupa Osooaiovikng. Epyactrpio EvrouoAoyiag. TO141 TK 57400
szxvo}\oy/Kc') Ekmraideurtik 16puua Autikng Makedoviag. Epyaothpio EvropoAoyiag

21n Boépeia EAANGDa Tnv dvoign tou 2009, Bpébnkav Ta €idn Twv eviopwy Papilio
machaon (Linnaeus, 1758) (Lepidoptera:Papilionidae) kai Philaenus spumarius
(Linnaeus, 1758) (Homoptera:Cercopidae, Aphrophoridae), va tpokaAolv {nuieg
oe Ploloyikry kKaAAiépyeia paiviavou  (Petroselinum crispum). Emiong 10 P.
spumarius Traparnprnénke va TTpooBAaAAel Kai TIG KaAAiEpyeleg Tou dudopou (Mentha
spicata) ka1 Tou dvnBou (Anethum graveolens). MpooBeRAnuéva @utd Kai deiypata
EVIOUWY, CUAAEXBNKav Kal petapépBnkav oto Epyactrpio tng EviopoAoyiag Tou
TexvoAoyikoU EktraideuTikoU I1dpupaTtog @eaoalovikng yia e€€Taan. H avayvwpion
Twv €dwyv, PacioTnke oTnv  €E€TOON TWV  ECWTEPIKWY HOPPOAOYIKWY  TOUG
XOPAKTNPIOTIKWY Kal €YIVE PE T XPON TOCO TWV EVTONOAOYIKWY GUAAOYWV TOu
Epyaotnpiou 1ng Evropoloyiag 6co kai Tng BiBAoypagiag kal Twv KAEIOWV
TTPOCdIopIoHOU Twv eviopwy (Nast, 1972; Scott, 1992; Capinera, 2005). Tnv avoi¢n
Tou 2010, TTapatnpenRdnke oTIG idIEG KAANIEPYEIEG KAl TTEPIOXEG €K VEOU TTPOCROAR
amdé Ta TTAPaTTAvw €Vvioda, o€ HPeyaAUuTepn KAigaka. Ta P. machaon kai P.
spumarius e€ival TToAugdya évropa (Boucelham, 1988; Drosopoulos, 2010) kai
€XOUV Hia gupeia TTPOTINNON QUTWV-EEVIOTWYV Ta oTToia TTPoaBAaAAouv. To éviouo P.
machaon TpoTiud w¢ EevioTég, QUTA Twv oOlKoyevelwv Rutaceae, Lauraceae,
Umbelliferae, Labiatae kai Magnoliaceae, ota otoia TrpokaAei {npieg oTav
Bpioketal oTo 0TAdIO TNG TTPOVUUPNG. To P. spumarius €TmAéyel KOTA TTPOTEPAISTNTA
QUTA TwV olkoyevelwv Umbelliferae kai Fabaceae pe 18iaitepn mpoTiunon ota euTa
TNG UNSIKAG Kal Tou TPIPUAIOU Kal T CNUIWVEl KUPIWG WG VUU®N, dNUIOUPYWVTAG TO
XOPOKTNPIOTIKO a@pd oToug PAacToUG. [Ma TNV QVTIMETWITION TWV TTOPATTAVW
EVTOUOAOYIKWY  €XBpwyv, TIpayuaToTrolouvTal OOKIMOOTIKEG EQAPMOYEG yia TNV
aTToTEAECHUATIKOTNTA  BIOAOYIKWY  EVTOUOKTOVWY  OKEUAOPATWY  (Strong, 1996;
Wagner and Lewis, 2000; Bravo et al., 2007; Papadopoulou et al., 2007), 6TTwg o
BaxkiAog Bacillus thuringiensis, o evropomaBoyovog vnuaTtwdng Steinernema
carpocapsae kal 0 pUknTag Beauveria bassiana (yia tnv Tmepimmtwon Tou P.
spumarius). MapdAAnAa, diEpeuvWwVTaAl Ol TUXOV UTTAPXOVTES PUOIKOI £XBPOI TOUG.
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Production’s reduction of aromatic plants from species Papilio machaon
(Lepidoptera: Papilionidae) and Philaenus spumarius
(Hemiptera: Aphrophoridae)
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In Northern Greece during the last two years, particularly in 2010, serious
infestations by Philaenus spumarius have been observed in biological cultures on
Petroselinum crispus, Mentha spicata and Anethum graveolens. Also in the same
area and time Papilio machaon was found to attack P. crispus. The attacking
insects were collected and brought to the laboratory for identification by the adult’'s
morphological characteristics and identifications' keys. P. machaon preferes plants
of the families’ Rutaceae, Lauraceae, Umbelliferae, Labiatae and Magnoliaceae,
which attacks in larval instar. P. spumarius prefers plants of the
families’Umbelliferae and Fabaceae which attacks as nymphae, in their self-
generated foam nests. For the controlling of the mentioned insects we investigate
applications with biological agents like Bacillus thuringiensis, Steinernema
carpocapsae and Beauveria bassiana (for P. spumarius).
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Aypieg péEMIoOEG KOl GAAO EVTOHO-ETTIKOVIOOTEG:
€va OVEKTIUNTO Kal avegePEUVNTO KEQAAaIo yia TNV EAAGSa

O. NETANIAOY

Epyaornpio Bioyswypagiag & OikoAoyiag, Tunua ewypagiag, Mavemoriuio Alyaiou

To 611 n MOAUTTANBAG TTapoudia Twv PeNIooWv ouvadel pye 1o EAANVIKG ToTTiO
gival 1dn yvwaTo amo Tov 4° ar. m.X., kataypauuévo otov Kpritia tou MAGTwva: rwy
yap opwv €0Tiv @ vuv Uév éxel ueAitTais povaig tpoenv. O Yunttdg, opoAoyei o
MAdTwy, agier povaya &10TI divel Tpo@ry OTIG WENICOEG, PACN ONAWTIKA TNG
ouvBeONG TOU TOTTIOU TOU KOTA TNV KAQOOIKH apXaidTnTa £WG TIG NUEPES PAG, KABWG
Kal Tou OdlaxpovikoU ToTriou Tng Oepuo-pecoyelakns EAAGSag: koAupuévou pe
Bauvwveg, Kupiwg @plyava, Pe €viovn Tnv TTapoudia avlo@opwy QuUTWY, Kal on
vekTapIpopwy (Petanidou and Lamborn, 2005; Petanidou, 2007). ®uoikd, o
MAGTWY avagepoTav amAwg Kal Jovo aTtnv Koivr yéAiooa, Tnv Apis mellifera, kai oxi
oTa uTTOAOITTa €idn Twv MPENICOWV TTou, TTapPOTI OIAQPOPETIKAG CUUTTEPIPOPAG,
ATTOTEAECHATIKOTATAG KAl XWPO-XPOVIKNG TTAPOUCiag, EKTTANOCOOUV PE TV a@Bovia
Twv €10WV TOUG Kal T ouxvoTnTa TTapoudiag Toug ota aven tng EAANVIKAG Kal
Meooyelakig ESEN.

H prion Ttou TMAdTWVOG, apvnTiKAG, €dw, OuvekdOXNG yia TNV TTOIOTNTA TOU
Tomiou, O&ev  ATav  povadiky avagopd TNG apxadTnTag OTIGC  PEANIOOEG.
EmavelAnuuéveg ava@opég OTn ONPOcia Twv EVTOPWV-ETTIKOVIAOTWY £KAUAV Ol
ApIOTOTEANG Kal OedPPOCTOG, AVAPEPOUEVOI OTN QUAETIKOTNTA Kal TN onpacia Twv
avBiéwv, aAAd kal Tnv uttofordnaon, atd Tov AvBpwTTo, TNG ETTIKOVIOONG TNG CUKIAG
ME gpivaoud, OnA. KpEéuaopa gpivewv (aypidoukwy) otnv fuepn oukia (Ficus
carica). O1 idio1 ouyypageig, GAAwaTE, KAvVouv €I0IKN UVEIQ aTNV TEXVNTA ETTIKOVIAON
NG Xoupuadidg (Phoenix dactylifera), XelpwvaKTIKA TEXVIKF TTOU ava@épel Kal O
idlog HpbddoTog [@cdppaaTog (IMepi putwy iaTopiai, Mepi putwv aitiar), APIOTOTEANG
(Mepi Ta Cwa 1oTopiar), Hpodotog (lotopia)]. Ta oToixeia autd, OTTwg Kal TTABog
VOUIOUATWY atmd ToV €AANVIKO KOOHPO TNG apxaldTnTag TTOU avaTrapioTouv Th
péNIooa OTn pia own, 10 Oidupo Twv Mivwikwy peAIcowy atmd Tov XpUuoOAGKKO
MaAAiwv, aAAG kal TTARB0G TTayavIOTIKWY CUPBOMNICUWY O€ TTPOIOVTA avaoKA®AG,
givalr dNAwTIKA TNG onuaciag mou atedideTo OTO EVIOPO QUTO OTTO APXAIOTATWYV
XPOVWYV, OXI HOVO yIa Ta APECT TTPOIOVTA Tou (TT.X. MEAI, KEPI), GAAG Kal Ta EUPEDQ,
€KeEiva TNG €TTIKoviaong (OTTépuaTa, GEOoUTA, Kal EV YEVEI YEWPYIKK TTapaywyn).

2AMEPA gival TEKPUNPIWHPEVO OTI N ETTIKOVIOON ATTOTEAE OIKOOUGTNUIKY AgITOUpYyia-
KA€Idi, TToU uTroOoTNPICEl TOOO TNV TTAYKOOMUIa YewpyIkr Trapaywyr (Klein et al.,
2007; Ricketts et al., 2008), 600 kal TNV avaTTapaywyr Kal EENIEN Twv QUTWV Kal
TWV ETTIKOVIAOTWV-ETAipwVv Toug (Ashman et al., 2004; Aguilar et al., 2006; Dauber
et al.,, 2010). Zuvemmwg, n emKovioon eival KepaAaiwdoug onuacdiag, (a) yia Tn
dlatAPNoN TNG OIKOOUOTNUIKAG Aegitoupyiag (.. UTTOOTAPIEN TNG TPOQIKAG
TTUpaNidag Twv oikoouoTnuaTwy: Millenium Ecosystem Assessment 2005), (B) yia
™ dlampnon NG PBIOTTOIKIAOTATAG KAl TwV BIOKOIVOTATWY (OUVETTWG, TTOPOG
avekTiunTog: Knight et al., 2005), kaBwg Kai (y) yia TNV UTTOOTAPIEN TNG TTAYKOTUIAG
YEWPYIKAG TTOPOYWYNG, KAl TNG TTayKOOWIag oikovouiag (dpa, Topog TTOoAUTIUOG:
Costanza et al., 1997; Gallai et al., 2009). Zuvettwg, n emmikoviaon armmoTeAei BIOTIKO
TTOPO TTOAUTIJO KAl TAUTOXPOVA AVEKTIUNTO. Xwpi¢ €viopa ETTIKOVIOOTEG, TA
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eviouo@IAa  @uTd  (dnA. aQuTG TIOU E€EAPTWVTAlI QVOYKOAOTIKG a1rd  €VIOUO-
EMKOVIOOTEG) Ba  odnyouvrav o€ e€gapdavion Kai, pali pe autd, Ohol ol
OUVECOPTWHEVOI  Opyaviopoi, cupttepIAapfBavopévou, TmOavotata, Kol Tou
avBpwTtrou, @6B0g TTou @nuoloyeital 0TI eKPPAcONKe yia TTPWTN Qopd aTTd Tov
Albert Einstein (Tscheulin et al., 2010). AyvwaoTo, Taviwg, av o AivoTdiv e¢€ppace
TTOTE TN BapucnuavTn, yia Tnv agia Tng pEANIcoag oTn {wr) Tou avBpwTTou, prion «av
n péAiooa e€apaviobei ard MPOCWITOU yNg, HEVOUV OTOV AvBpwITO TECTEPA Xpovia
dwng: xwpic péAiooeg dev Ba UTTapxeEl TTAEOV ETTIKOVIAQON Kal XwpIS ETIKoviaan Ogv
6a utrdpyouv Ta @uid, Ta {wa, o GvBpwrrog». H atroudaidétnTa, TTAVIWG, TNG PACNS
gival dnAwTIKA Tou TTPORAETTTIKOU TTVEUUATOG KAl OUVAQAG PE TO avdoTnua Tou
AaAfoavTog.

e TTayKOopIa  KAiMOKQ, Ol ETTIKOVIOOTIKEG UTINPECIEG TTPOCPEPOVTAl  ATTO
TANBUOPOUG  €ENUEPWHEVWV KAl  AYPIWY  ETTIKOVIOOTWY:  EVIOUWY, TTOUAIWY,
VUXTEPIBWY, aAAG Kal BNAACTIKWY Kal GAAWV 0wV, OE OKPAIEG TTEPITITWOEIG. TNV
TTAEIOVOTNTA TOUG, TTAVIWG, Ol ETTIKOVIAOTEG €ival €viopd, METAEU Twv OTToiwvV
ONMaVTIKOTEPEG OUAadeG (TagIVOUIKEG, OANG Kal AeiToupyikég) eivar o YéNIOOEG
(Apoidea: Hymenoptera), o1 Zup@ideg (Syrphidae: Diptera) kai or BopBulideg
(Bombyliidae: Diptera). MoAuttAnBéaTepeg cival o1 HEANIOTEG, e TO GUVOAIKO apiBud
€I0WV Toug va ekTIpdTal TTEPi TIg 25.000 (Michener, 2000).

H TtoikiAdétnTa ki n O1aBeciydtnTa Twv TANBUCUWY TWwV  ETTIKOVIAOTWYV
emmnpeddovral amd o oeIpd TTEPIBAAAOVTIKWY aAAaywv Kol GAAwV aITiwy, JE
EMTTWOEIG €V TOAOIG  AyvwoTeg  oTn  PIOTTOIKINGTNTA,  AeIToupyia  Kai
TTAPAYWYIKOTNTA TWV OIKOCUOTNUATWY. 1" auTd, KaTd TIG TEAEUTAIEG DEKOETIEG KAI OE
TTAyKOOMIO KAIPOKa, UTTAPXEl aufavOouevn avnouxia oxeTikd pe Tn dlothpnon mg
BIOTTOIKINOTNTAG TWV ETMIKOVIOOTWY. Q¢ TeKUnpIiwpéva 1 mlava aiTia PEiwong TG
ava@épovTal, NETAEU GAAWY, N aTTWAEIA KOl O KOTOKEPUATIOPOG TWV EVOIAITNUATWY,
ol oAAayéG Xproewv yng (T1.X. OOTIKOTTOINON, BOOKNON, QWTIEG), N OTTWAELIA TNG
QUTIKAG TTOIKINOTATAG, N XNUIKI KOTOTTOAEUNON Twv  KAAAIEPYEIWY, BIAPOPOI
TaBoydvol opyaviopoi Kol TTapdoiTa, N aAAayfl KAipatog kai, TeAeuTaia, TO
Qaivépevo Tng Alatapayxng Kardppeuong Amoikiag (Petanidou and Ellis, 1996;
Kevan, 2001; Winfree et al., 2009; Kuldna et al., 2009; Schweiger et al., 2010; Potts
et al.,, 2010). Eig emippwon Twv Tapamavw, n Peiwan TG PIOTTOIKIAOTATAG TWV
ETTIKOVIOOTWVY TEKUNPIWONKE pPE 10TOPIKEG Xpovooelpég oTnv AyyAia kar OAAavdia,
oétTou, €1Tiong, BPEONKe 0TI 0 BaBUOG peiwoNg Twv AypIwV HEANICOWV CUVAPTATAl UE
TNV aTTWAEIa TNG QUTIKAG TTOIKIAGTNTOG (Biesmeijer et al., 2006). ZxeTikG TTpoOOQPATA,
peiwon TAnBuopwyv TTapatnpenBnke kair otnv Koivlp péEAicoa (Apis mellifera L.),
eCaitiag 1600 TWV TTaBoyovwy opyaviopwyv (EupwTn, Potts et al., 2009a), 6c0 Kkai
Tou Qaivopévou Tng Alotapayrg Kardppeuong Atroikiag (Colony Collapse Disorder)
TToU avixveuBnke apyikwg oTig HIMA 10 2007 (Anderson and East, 2008).

Qg atméKkpIon oTa TTAPATIAVW, N Peiwon TNG BIOTTOIKIAOTNTAG TWV ETTIKOVIAOTWYV
QVTIMETWTTICETAI OPEPA PE TTPOTEPAIOTNTA ATTO PEYAAOUG OPYAVIOUOUG KAl TTONITIKEG
KPOTWY, WG Hia atrd TIG WYEYIOTEG OTTEINEG TOU TTAQVATN, apoU Bewpeital OTI £XEI
TTapoOuoIa €UBEAEIO KOl ETMTITWOEIG, OTTWG N TTAAVNTIKA aAAayr}, n amoppiyn
XNHIKWV oTo TTEPIBAAANOV Kal o1 BioAoyikéG €10BoAég (Committee on the Status of
Pollinators in North America, 2007). 'Etol, ota mAaiola tng ZuuBaong Tng
BioAoyikng TloikiAétnTag (CBD) €xouv avamTuxBei o€ Traykoopia KAiyaka Kail
uhoTroioUvTal €101KEG TTPWTOROUAIEG avdoxeong Tng peiwong, O0Twg n «Aibvrig
lMpwroBoulia yia n Aiathpnon kai Asipdpo Xprion twv Emikoviaotwv» (Kevan and
Imperatriz-Fonseca, 2002). Toautoxpova, ulotroloUvTial TTOAMA  €Bvikd  Kai
TTEPIPEPEIOKA  TTPOYPAUMATO OXETIKA HE TN PIOTTOIKINOTNTA TWV  ETTIKOVIAOTWY,
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0edopévou OTI Ol YVWOEIG PaG TrEPi KATAVOPAG, a@Boviag Kal SUVAMIKAG Twv
TANBUCPWY TOUG OTO XPOvo, OANG Kal Ol OTTEINEG TTOU Ol ETTIKOVIAOTEG
avTiyeTwTTiouyv, eival TTOAU TTeplopiopéveg. EKTOG amd 1n BIOTTOIKIAOTNTO TwV
ETTIKOVIOOTWY, OXETIKA TIEPIOPICPEVN  €ival KAl N yvwon Tou a@opd OTIg
ETTIKOVIOOTIKEG UTTNPECDiEG, €IOIKOTEPA WG TIPOG TNV €TTApPKEID (TTO0OTNTA) KAl
KATAaAANAGTNTA (TTO16TNTA) TOUG.

>& 6Aoug Toug TTapaTTdvw TOMEIG N €peuva o€ TTaykOouia KAipaka e¢eAiocoeTal
OTIG NEPEG pag TaxuTaTa. [Na TpwTn @opd, To TTPORANUA avTIHETWTTICETOI CUANOYIKA
KAl 0 TTAVEUPWTTAIKN KAigaka amd Tnv Eupwtraikn ‘Evwon, pe xpnuatoddtnon
EPEUVNTIKWVY TTPOYPAPUATWY YIA TOUG ETTIKOVIOOTEG péoa atmd To 6° Mpdypayua-
MAaiolo (ALARM: Assessing LArge-scale environmental Risks for biodiversity with
tested Methods, 2004-2009, Settele et al., 2005, www.alarmproject.net) kai 10 7°
Mpoypaupa-MNAaicio (STEP: Status and Trends of European Pollinators, 2010-
2015, Potts et al.,, 2011, www.step-project.net). EidikoTepa, péoa amd 10 £pyo
ALARM é€xouv mrapaxBei onuavTika Kal XPACIMO €PYOAEia yia TNV QVTIMETWITTION
EPEUVNTIKWV EPWTNUATWY OTTWG (1) o1 BEATIOTEG HEBODOI EKTIUNONG TNG TTOIKIAGTNTAG
Twv emmkoviaoTwyv (Westphal et al., 2008; Nielsen et al., 2011), (2) n a&loAdynon
TWV OIKOOUGTNHIKWY UTTNPEECIWY TTOU Ol ETTIKOVIAOTEG TTPOCPEPOUY OTNV ayplia (wn
(Dauber et al., 2010), (3) n ekTiynoON TWV TTPOCPEPOUEVWYV OIKOVOUIKWY WEPEAEILV
(Gallai et al., 2009), kaBwg kai 0 poéAog TNG OOUNAG TOU TOTTIOU OTNV TTPOCEAKUON
ETTIKOVIOOTWY KAl OTNV ETTIKOVIOON KAAAIEpyEiwV Kal dypiwv @utwyv (Carré et al.,
2009; Dauber et al.,, 2010). Ta epyaAgia autd PTTOPOUV QTTOTEAECUATIKA VO
XPNOIPOTTOINBOUV O€ £pEUVEG AETITOPEPEDTEPNG KAIMOKAOG, KAvOvVTag duvarr Kal Tn
oUyKpIon METAgU aveEApTNTWV TTEPIOXWV KOl EPEUVWIV.

To épyo STEP, 1ou Bpioketal €1 Tou Tapdviog o€ €EENIEN, oToxelel oTnv
TEPETAipW €UPABuUvon Twv atmoteAeopdTwy Tou ALARM (T1.X. TEKPNpiwon Tng
KOTAOTOONG KOI TWV TACEWV TWV ETTIKOVIAOTWY TNG EupwTing o€ oxéon Pe Ta QuUTA-
ETQIPOUG TOUG, TTIECEIG TTOU O ETTIKOVIAOTEG KOl TO QUTA-ETAIPOI u@ioTavTal Kal Ta
aima pgeiwong TG BIOTTOIKINGTNTAG TOUG, ETITITWOEIG TNG HEIWONG TWV ETTIKOVIOOTWV
oTa dypia Kal KaAAdigpyoupeva @utd). ‘Eva peydAo pépog Tou €pyou agopd GTIg
OTPATNYIKEG AUPBAUVONG TWV ETITITWOEWY TWV TTAPATTAVW aAAAAywYV, OTTWGS KAl OTNV
TPOo@OdOTNON Kal UTTOCTHPIEN, HE 0pBn yvwon TTou Ba TTapaxbei eviog Tou €pyou,
TwWV TTONITIKWV €pyoAciwv oxedlacuou (policy tools), cuptrepiAapBavopévng g
Onuioupyiag TTaveupwTtaikng EpuBpdg BiBAou yia Toug emmKoviaoTEG TNG Eupwting,
pe éueaon oTig péNiooeg (Apoidea: Hymenoptera) kai Tig oup@ideg (Syrphidae:
Diptera). Atuxia yia Tnv EAAGSQ, gival 6T N TTapaywyn yvwaong péca ammod 1o €pyo
STEP Baocifetal oe peydho PabBud otnv xpAon g Adn  UTTApXouaag,
dnuooieupévng TTAnpoopiog Kal Bacewv dedopévwy, OTOIXEID TTOU aTTOUCIdlouv
yia Tov EAAadIKO xwpo. Ziyoupa, TTAVTWG, N TTpowbnon Tng yvwong oTov TOPEa
auTdv, kai n dnuioupyia Kokkivou BiBAiou yia Toug emkoviaoTég TNG Eupwting Ba
atmoTeAOUV GNUAvTIKG ETTITEUYUA KAl EQAATAPIO YIa QVATITUEN TOU YVWOTIKOU auTou
TOMEQ KAl OTN XWPA POG.

H Meoodyeiog utroaTtnpilel ueyaAo PEPOG TNG MENICOOTTOIKIAOTNTAG TOU TTAQVITN,
amoTeAwvTag éva aTro Ta {wvtavd kEvipa gidoyéveong peNloowv (Michener, 1979;
2000; O'Toole and Raw, 1991). Av kai TIG TeAeutaieg SUO OekaeTieG UTTAPEE
agloonueiwTn TTPOOdOG OTNV £pEUva TNG ETTIKOVIAONG OTn PECOYEIAKN TTEPIOXH, TO
atmoTeAéoPaTA TTOPPW ATTEXOUV ATTO TOU VO CUVBECOUV TNV TTPAYMATIKA €IKOVA TNG
KatdoTtaong, OxI uévo og O,TI aQopd TNV TOIKIAGTATA, agbovia Kal KaTaoToon
dlatipnong Twv TIANBUCPWY Twv ETTIKOVIAOTWY, OAA Kal og 6,11 agopd Tn
AEITOUPYIKN TOUG OTTOTEAECUATIKOTNTO OTa TTAdiola Tng BiokoivotnTag oTnv OTToia
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evrdooovtal. OTwg avouéveTal, Ol ETTIKOVIOOTEG €ival O povol peTagly  Twv
Bepehlwdwy e1dwv (keystone species), ol ottoiol dev AaudvovTal utr OWIv yia TNV
etmAoyn evilaITNUATWY TTPOTEPAIOTNTAG YIa dIATHPNON KOl YIA TOUG OTTOIoUG oudepia
pépiuva TTpoaTaciag AauBAaveTal eV xpeia ugicTaral.

To oUvoAo Twv NPEPWY Kal AypIwv HEAICOWY, TWV AOITIWV ETTIKOVIOOTWY
oupTtreEpIAapuBavopévwy, atroTeAOUV avekTiunTto KEPAAaIo yia TNV EAANVIKA ¢@uon.
A6 TNV AAAN pepid, Ouwg, otnv EANGSa uttdpxel TEPAOTIO EAAEIUPA YVWONG TTOU
agopd oTtn BlomoikINGTATA (TI UTTAPXEl), TN Ployewypagia (TTou uTTdpyel), TNV
olkoAoyia (poAo), kai Tn BioAoyia diatApnong (péyeBog TTANBuouwy, aiTia Kai
EMTTWOEIG TOUG OTNV KAatdoTaon d1aTAPNong) Twv eTmikoviaoTwy. EAGxI0TES gival ol
OUCTNUOTIKEG €PEUVEG TTOU €XOUV UAOTTOINGEI KAl QUTEG aQOpPoUvV KUpiwg OTov
TTAOUTO €10V TWV ETTIKOVIAOTWY. H peyaAlTepn €peuva €xel TTpayuaToTroindei oTo
Aagvi ATTIKNAG (665 €idn e1mIKOVIAOTWY, a1TO Ta OTToia 262 pENIoOEG, 50 Xup@ideg Kal
47 BouBuAideg: Metavidou, 1991; Petanidou and Vokou, 1993; Petanidou and Ellis,
1993; Petanidou and Potts, 2006). To uNikd auTo eival katateBeiyévo oto Mouaeio
Fouhavdpry Qduoikng lotopiag, otnv ABrva. oAU pikpdTEPOU €UpPOUG Eival ol
OUAOYEG  ETTIKOVIQOTWY TIOU  €xouv  Trpayuatotroin®ei  otov  OAuptro, e
avayvwpliopéva ouvolika 38 taxa emmkoviaoTwy (Vokou et al., 1990; Makrodimos et
al., 2008). TéAhog, Ta TeAeuTaia Xpovia £xel CUNEYET apKETO UNIKO Kai yia TO vnoi TNG
NAéaBou atté TNV gpeuvnTIKA ouada Tou Epyactnpiou Bloyewypagiag & OikoAoyiag
Tou Tpnuatog lewypagiog Tou [avemoTtnuiou Aiyaiou (trepitou 550 €idn
peNioowy, TTavw o1té 100 €idn Zup@idwv Kal TOuAdxioTov 65 €idn BouPuliidwv:
Potts et al., 2006; Vuji¢ et al., 2007; Garcia-Gras, 2008; Stahls et al., 2009; Nielsen
et al., 2011; Radenkovi¢ et al., 2011; Petanidou et al., in prep.). To cuAAeyév Kkai
avayvwploBév  evtopoAoyikd6 UAIKG Tng AéoBou  ouykpotei TNV UTTOdOWN
MeAiooobnkn tou Aiyaiou, TTou @IAoeveital oTo avemoTAuio Tou Alyaiou, oTn
MuTmiAfvn (http://www?2.aegean.gr/lab_biogeography-ecology/).

>Upgpwva pe Tov katdAoyo Tng Fauna Europaea (http://www.faunaeur.org/), Ta
€idn peNIOOWYV TToU €xouv KaTa Kalpoug kartaypagei atnv EAAGda avépyovtal, oT0
oUVOAG TOoug, o€ 664, aplBuodg TTOAU PIKPOTEPOG aTrd Tov ekTIyWevo (1000-1100,
KaTtd Tov emipavr) epeuvnt John S. Ascher tou Apepikavikod Mouceiou Puoikng
loTopiag Tng N. Yopkng: TTpOoOwTTIKN emmiKoIVwvia pe O. Metavidou). Autd @aiveral
Kal atro 10 peYAAo apiBud véwv 10wV TTOU KOTAYPAPOVTAlI CUVEXWS OTNV TTEPIOXNA
(MeTavidou, 1991; Vuiji¢ et al., 2007; Radenkovi¢ et al., 2011; Petanidou et al., in
prep.). ZupTrepaiveTal, T N yvwaon yia TNV €TMIKOVIOOTIKA EVTOPOTIAVIda TNG XWPAG
pog eival eANITTECTATN, Kal autd agopd TG0 aTn PIOTTOIKIAOTATA (apIOUOG €1BWV,
MeyEDN TTANBuopwy), 600 Kal oTn Bloyewypagia Twy eTKoviaoTwy. Me dedopévo,
MGAIOTA, OTI Kapia €peuva dev Xl ETIANPOET TNG KATAOTAONG TWV ETTIKOVIOOTWY OTN
XWPO JOG, KAl PE EYVWOUEVN TNV OTTEIAA TNG ETMTAXUVOUEVNG aTTWAEIAG, Adyw
TTAYKOOUIWY aAAQYWV Kal TTOANATTAWY TOTTIKWY aITiwv (KAIJOTIKWY, XPAOEWV YNg
K.ATT.), n yvwon yia tn BIOTTOIKIAGTNTO TwV €TTIKOVIOOTWY TG EAAGdOG eival 1o
ETTiKaIpn a1roé TToTE, av oI eREBANUEVN.

Eival xprioiyo, oto onueio autd, va emmixeipnBei pia ad hoc avadAuon Twv Adywv
TTOU aQOPOUV OTNV TTOAU @TWYN YVWON TNG ETTIKOVIACTIKAG EVIOPOTTAVIdOg NG
EANGSOG, o€ oxéon pe TNV QUOIKA dIaBEoiun oTn MKPATEIN, GAAG Kal O€ OXEoN ME
TIG  UTTOAOITTEG  XWpPeG TNG  Eupwting, Twv  PECOYEIOKWY  XWPWV
oupTtrepIAapBavopévwy. Av kKal To {ATnUa Oev a@OPAa POVAXa TOUug @QUOIKOUG
EMOTAYOVEG, OAAG KOl TOUG KOIVWVIKOUG —Kai On TOugG €eKTTaISEUTIKOUG—, Ba
atrapiBunow, ouvoTImKOTaTa, TOoug €EAG  AOYyOoug w¢ UTTaimioug, aAAG  Kal
OUMUTTOPOPOPTOUVTEG:
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1. amougia TagivounTwy eVTOPWY Kal N atragiwaon Tou €pyou TwV TEAEUTAIWV

2. aTToucia CUCTNUATIKWY EPYOAEIWV Epeuvag aTro TN XWPa (GUAAOYWY avapopdg,
KAgidwv avayvwpiong)

3. atouadia diaxpovikd CUCTNUATIKAG €peuvag, Kabwg Kkal TTavreAng atrouaia
XPOVOOEIPWY OEDOPEVWY YIO TNV TTOIKIAGTNTO KOl TO AEITOUPYIKO POAO Twv
ETTIKOVIOOTWY, TTPOKEINEVOU VA YiVEl EKTIUNON TWV PECO- KAl PAKPOTTPOBEGUWY
AaAAQyWV KOl OIKOOUGTAMIKWY ETTITITWOEWY OTNV TTOpEia Tou Xpdvou

4. emiktnTn, AOyw OTPePANG TTaideiag, aANG Ox1 eyyevAg, améxbeia yia Ta
KOIXOPEVOY EVTOUA «TTOU TOIUTTOUV»!

>1nv opiAia Ba Biyolv kal Ba yivel mpooTrdBeia va atavinBolv Bacikd

EPWTAUATA TTOU APOPOUV OTIG OXEOEIG ETTIKOVIOOTWY — avBo@OpwV QUTWV NG

EANGBOG Kal akpoBiywg NG Meooyeiou, TTou aTnv TTAEIOVOTATA TOUG TTPOEKUYAV

amd Ta €PEUVNTIKA gyxeIpRUaTa TnG TeAeuTaiag 25¢Tiag. EidikA avagopd Ba vyivel

OTNV QvayKaidTnTa CUVTOVIOPEVNG TTPOOTTABEIag yia (a) oTroKTnon yvwong Twv

ETMKOVIOOTWY NG Tratpidag pag (dnuioupyia €BvikoUu KaTtaAdyou 10wV  Kal

KATAAGYoU KIVOUVEUOVTWY €10WV), (B) dnuioupyia UTTOBOUWY Kal EPYOAEIWY OXETIKNAG

épeuvag (ouAhoyr avagopdg pelloowv o€ €Bvikd emmiredo, dnuioupyia KAgidwv

avayvwpiong), (y) onuioupyia avBpwTrivou Ke@aAaiou Tagivountwy kal  (O)

EVOWPATWON TNG TTAPAYOUEVNG YVWONG OTIG TTONITIKES Kal Ta ox£DIa dlaxeipiong, HE

OKOTTO TNV €QAPUOYH TTPAKTIKWY TTOU €ival QINIKEG TTPOG TIG PEAMIOOEG KOl TOUG

AOITTOUG ETTIKOVIOOTEG.

Eidikd avTikeipeva ava@opdg kai diepeuvnong amoteAouv:

1. H moikiAéTnTa Twv €mMKoVIOoTWY oTnv  EAAGSa  (Cuykpimik&  ueyédn  Kai
onuaivouoeg TaIVOUIKEG Ouadeg, O pPOAOG Twv  evOIITNUATWY Kol  TNG
TapadooIakng dlaxeipiong yng, OOKINOOMPEVEG, O€ TTAVEUPWTTAIKY KAiJoKa,
pEBODBOI yIa TNV EKTIUNON TNG TTOIKIAOTNTAG TWV ETTIKOVIACTWYV)

2. O1 kivduvol Kal Ol OXETIKEG ETTITITWOEIS OTOUG ETTIKOVIAOTEG KAl TIG OXEOEIG
PUTWV—ETTIKOVIQOTWY 0Tn Meadyeio kal EAAGSa (TTaykOouIEG aAAayEG: KAIHATIKA
aAlAayr, QuTIKOI €I0BOAEIG, TOTTIKEG diatapaxég, TT.X. QWTIEG, uTTEPBOOKNON,
NAEKTPOPayVNTIKA TTEIA, UTTEPBOAIKR JEAICOOKOWIA)

3. H ouvroviopévn trpooTrdBeia oxedlaopol Tou aTTOAUTWG avaykaiou, Pe €10IKN
oTOXEUCT OTNV:

- OUCTNUOTIKN €pEuva yia TN yvwon Kal KaTaypo@r] Tou KeQaAdQiou Twv
ETMKOVIOOTWY, e €upacn oTn peAicooTtravida Tng EAAGSOg (dnuioupyia
Kokkivou BIBAiou €TTIKOVIAGOTWV)

- avATITUEN OXETIKWVY UTTOO0oMWY (dnuioupyia OUAAOYAG avagopdg  Kal
dlaxPoVIKNG Baong dedopévwy yia Tn PEAETN Kal BIAXEIPION ETTIKOVIAOTWY TNG
EANGOOG, Tépa a1ré TN MeAiooobrkn Tou Alyaiou)

- dnuioupyia KAEIdwv Tagivounong

- ekmaideuon @oITNTWY, TANPOEOPNCN TTOANITIKWY OpXWYV, TTEPIBAAAOVTIKA
ekTTaideuon

- 00tuon TIPpog M diaxeipion TNG @UONG QINKOTEPN Kal TTPOG  TOUG
ETTIKOVIOOTEG.

ZuptrepdouaTa
e O avraywviopdg yia €TTIKOVIAON, TTOU XAPAKTNPEICel TNV TTEPIOXN MAG OE
MEyIoTo Babud, amoteAei évav atmd Toug KupIidTEPOUG AOGYOUG TNG PEYAANG
BioTToIkKINGOTNTOG TNG Meooyeiou, TOOO O€ €idn PUTWV, OCO KAl ETTIKOVIACTWYV
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e [a pia oeipd atrd AOYoUG — ATTOPPOIEG TWV ETTICTNHOVIKWY OTTOTEAEOUATWY
pag, aAAG Kal yia Adyoug olkovopikoug, €mBAaAAeTal va dnuioupynBouv (kai
va e@apuocBolv) kai otnv EANGOa @INKEG TTPOG TOUG  ETTIKOVIAOTEG
OIaXEIPIOTIKEG TTPAKTIKEG.

e H yvwon yia Toug ETKOVIOOTEG TnG TIOTPIdOG MAG, WG TIPOG TN
BIOTTOIKINGTNTA, TOV OIKOAOYIKO — €EENIKTIKO TOUuG pPOAo, OGAAG Tnv Kal
OIKOVOMIKA TOUG onuacia, eivar onuavtikd ¢@twxA. M’ autd, ameubivw
avoixT TTPOoKANCN o€ dUo emiTreda: TTPWTOV, GTNV ETTICTNHOVIKI KOIVOTNTA
TToU, AOYWw €TMOTNUOVIKNG €EeIdiKEUONG, OXETICETAI PE TO €PEUVNTIKO TOUTO
QVTIKEIPYEVO, YE TNV TTPOCDOKIa OTI Ba AVTIMETWTTIOE! TNV TTPOKANCN WG XPEOG:
OeUTEPOV, OTOUG VEOUG PEPEATTIOEG £pEUVNTEG, aIo1000EWVTAG OTI Ba douv pe
oupTIatEIa évav Topéa TTOU UTTOOXETAI, TTEPA ATTd TOUG KATAVBIoTOUG KATTOUG
NG Meooyeiou, Tng [lpwtng EdEu Tou Attenborough (1989), TTOAU
TEPIOTOTEPA ETMOTNUOVIKA Kal GAAa o@EAN OoTo PEAAOV O€ OXEOn HE TO
TapeABov. MNavw atmd OAa, pia TpodokAnon ouvepyaaiag!
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Wild bees and other insect pollinators:
An invaluable capital so far unexplored in Greece

T. PETANIDOY

Department of Geography, University of the Aegean

Worldwide, there is a well-documented crisis for bees and other pollinators
which represent a fundamental biotic capital for wild life conservation (e.g., wild
plants), ecosystem function, and primary (crop) production. Among all pollinators of
the world, bees (Hymenoptera: Apoidea) constitute the major group in species
number and importance, followed by hoverflies (Diptera: Syrphidae) and beeflies
(Diptera: Bombyliidae). Greece, in particular the Aegean archipelago, constitutes
one of the world’s hotspots for wild bee and other pollinator diversity including flies
(mainly hoverflies and bee-flies), beetles, and butterflies. Despite this advantage,
our present knowledge on Greek pollinators is poor, due to a lack of focused and
systematic research, absence of taxonomic keys, and a lack of taxonomic experts
in the country. As a result, assessments of pollinator loss cannot be carried out and
the causes for the pollinator loss in our country remain unknown. Consequently, the
desperately needed National Red Data list for pollinators cannot be compiled.

This study summarises the work carried out so far and the existing knowledge
concerning the pollinators in Greece, as well as the efforts to create the
Melissotheque of the Aegean, a reference collection of bees and other pollinators
established at the University of the Aegean in Mytilene. Finally, it identifies
fundamental problems opposing to the advancement of pollinator studies, and
proposes that fostering the knowledge on pollinators should be a priority task for the
Hellenic scientific community; of uttermost priority is the creation of the pollinators
checklist and the Red Data list for Greece, to be followed by the formation of
pollinator-friendly management issues to be applied in the country.



4" BiotroikiAétnTa — Oikoouartnuara — epiBdAlov 173

H épeuva ota campofuAikd évTopa Ta EAAGSag

A. DELFS!, N. HANSCHKE?®, J. SCHMIDL?, B. POYZXHE? kai
N.B. METPAKHE

' OikoAoyikry Oudda yia v diarripnaon Tou uaikol Torriou, Tuhua BioAoyiag,
lNavemornuio Erlagen - Nuremberg, Staudstr. 5, 91058, epuavia
*MavemoTiuio Abnvag, Tunua ®apuakoyvwaiag, Epyactrpio Xnuikng OikoAoyiag kar Xnueiag
Quaikwy lNpoidviwy, MNavemoTepiouToAis Zwypagpou
3lvoriTouto Meooyeiakwv Aaoikwv Oikoouatnudrwy, Tépua AAkuavog, IAioia 11528, ABhva,

>0pewva pe Toug Dajoz (1966), Geiser (1984) kai Palm (1951, 1959) ta
oatmpoUAIKA (ZE) ) Euhofiovta Eviopa (=E) cival €idn, TTou o€ KATTOI0 BIOAOYIKO
OTG0I0 TOU KUKAOU CWwnG TOUG CUPUETEXOUV OTNV  OIKOAOYIKN &ladoxn Tng
amoolvBeong Tou EUAou. E@déoov n amoolvBeon Ttou EUAou eivar Bacoikh
TpouTréBeon TnG UTaPENG aUTWY TwWV eVIOUWY TIOAAEG OpdGdeg pTTOPOUV Vva
BewpnBouv catmpouAIKES. H Bewypnon oav oatmpofUuAIKG EvTopa yiveTal avegdpTnta
NG TPoEAeuoNng (MuKayyelakh, atrd EevioTr 1 TPOPIKOU UTTOOTPWHOTOG)  TOU
aTroIKodouNTA TTou ouvRBwWG €ival PUKNTag oAAG UTTOPEL va UTTAPXElI GUVEPYEIQ OTTO
BoktApia. Kar autrv Tnv €vvola ol TEPMITEG Kal Ta KauBiogAoiopdya Evioua
pTTOpOUV va BewpnBolv ooTmpofUAIKE evd TTOAG ZE eTTolkoUv veKPOUG 10TOUG
1600 O€ uyIf, e€aoBevnuéva r vekpd Katakeipeva f 1oTdueva dévdpa. ETol Ta 2ZE —
EuNOBIOVTO— aTtToTEAOUV TOV PBACIKO TTOPAYOVTA TNG OVOKUKAWONG TOU VEKPOU
EUAou oTa oikoouoTruata. H TepdaTia oIKoAOyIKA onpaacia Kal n oroudaidTnTa TWV
dlepyaciwv OTIg oTroieg Ta 2E ouppetéxouv, odriynoe mpoéoceara tnv IUCN va
dlopyavwaoel TTPOCPATA ouVAVTNON EIBIKWY EVTIOMOAOYwv oTnv Hyytidlda, Helsinki
ETTIKEVTPWVOVTOG OTO KOAeOTITEPO Kal ekdidovrag 1o ‘European Red List of
Saproxylic Beetles’ (Nieto and Alexander, 2010).

>1nv EAAGDO o1 €peuveg yia TNV oatmPOSUAIKA eviopoTTavida agopolv peydAo
XPOVIKO didoTnua TTou @Tdvel dUo alwveg TTpIv. Mdavra dpwg oTa TTAaiola eupUTEPWV
EVTOUOAOYIKWY EPEUVWIV KAl oUVABWGS atrd aAAodaTrolg eVIOUOAOYOUG CUAAEKTEG —
TEPINYNTEG Kal oXeQOV TTOTE GUOTNMHATIKA Kal dIEEOBIKA.

Mpoéogata E&ekivnoe €va epeuvnTikG  TIPOYpPAPPG  aATTO  TO  EPYACTHPIO
evropoAoyiag Tou IMAO & TAl, To epyacTipio TTPOCTOCIOG QUONG KAl TOU TOTTIOU
Tou TravemmaTnpiou Erlangen-Nuremberg, 10 epyaaTrpio {woloyiag Tou EKIIA kai
TO €pyacTrpIo XNMIKAG oikoAoyiag Tou EKIA pe okomd tnv [1] katdpTion Tou
TagivopikoU KataAoyou Twv eidwv 2E, [2] ocuykévipwaon TG UTTAPXOUCOG YVWong
OXETIKA pe Ta ZE, [3] TnG yvwaong TTou atrokTaTal o€ didgopa TTpoypduuaTa Trou
evdeXopévwGg va pnv eoTiddouv ota 2E kal Toug EevioTég Toug, [4] Twv avagopwyv
>E a1 a1mmooToAég GAAWV eviOpOAOYywv, [5] Tnv ouvexiCOuevn OCUOCWPEUCN
avagopwy Trapouaiag XE amré €181koug GAAwWY opddwy, ] [6] TTapatagivouIKwy, Kai
TENOG TNV MPEAETN TNG OUPPETOXNG TNG KOTATOMAG TWV TITATIKWY XNMIKWV OTNV
mpooéAkuon ZE ammd kdrmoio &evioty. EmmAéov kaTtapTicape €va UTTOAOYIOTIKO
DBMS (=Data Base Management System) pe okotré éva dIadIKTUaKO, QIANIKO Kal
eEAKUOTIKO OTOoV XpAoTn TEPIBAAAOV  OTTOU  pTTopoUV va  atroBnkeutolv  Kal
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avakTnBouv TTANPOQYOpPIEG OXETIKA MPE TNV TaA&IVOMIKA, CUCTNUATIKN, TTapouadia,
OXETIKA agbovia, €IKOVEG, OXAMATA KOl QwToypa®ieg Tou BIOTOTTOU / EEVIOTWV TWV
E. Mapéxetal emiong mpdoBacn o€ TEPITTAOKEG i €EEIBIKEUPEVEG TTANPOYPOPIEG,
OTTWG N TTAPOUCIia O€ TOTTWVUMIKG 1 YEWYPAQPIKA (ME TTOAUYWVO) OUYKEKPIUEVO
XWpo, aAAnAouyieg BAoewv Kal BIOXNUIKA TTPOPIA BEUTEPOYEVWV PETABOAITWY TOU
TPOPIKOU UTTOCTPWHATOG ] ONUEIOXNMIKWYV (ETTIKOAUMUOTIKOI UdPOYOVAVOPAKEG).

O utrown@iog XpnoTng av OKOTTeUEl va €xel TTPOOPacn O€ OUYKEKPIPEVEG
TTANPOPOPIES Kal TIG EIBIKEG POPHES EICAYWYNG KAl AVAKTNONG OTOIXEIWVY, TTPETTEI VO
eyypdagetal oto DBMS. OTT0I08ATIOTE TTAPEXOMEVN TTANPOPOPI EVOWUATWVETAI GTO
DBMS a@ou mpwrTa €£eTacBei ammd tnv opdda katapTtiong (JS, PVP).
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Research on the saproxylic insects in Greece

A. DELFS!, N. HANSCHKE?®, J. SCHMIDL?, V. ROUSSIS? and
P.V. PETRAKIS®

! Ecology Group for the Conservation of Landscape & Nature, Department of Biology,
University of Erlagen - Nuremberg, Staudstr. 5, 91058, Germany
2 University of Athens, Department of Pharmacognosy, Laboratory of Chemical Ecology and
Chemistry of Natural Products
% Institute for the Mediterranean Forest Ecosystem, Terma Alkmanos, lissia 11528, Athens

Saproxylic insects (SE) —xylobionta in a broader sense, a term used by German
speaking authors— are those that spend most of their life span within wood of any
stage of degradation. Recently, a team from three European organizations,
organization investigates the entomofauna of primeval, mainly deciduous, forests in
Greece and compares their structural, historical and chemical features with other
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European ones. This research is expected to [1] compile a taxonomic list of SE, [2]
gather all existing knowledge related to SE, [3] collect all the knowledge on SE from
other projects indirectly related to SE and their hosts, [4] compile all the previous
records of entomologists who collected in the area, [5] capture the ongoing
augmentation of SE records from experts in other insect groups, or [6]
parataxonomists, kai T€Aog [7] the study of the contribution of the chemical volatile
profile in the attraction of SE to the wood of various hosts. The team implements a
web application of a DBMS that provides sophisticated and specialized information
on the SE research such as geographical localities of SE presences, molecular
data, biochemical profiles of secondary metabolites (i.e. semiochemicals, cuticular
hydrocarbons, volatiles).
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ApTTaKTIKG akdpea TNG olkoyévelag Phytoseiidae (Acari: Mesostigmata) o€
auto@un @uTtd TnG KpRtng

O.1. ZTAOGAKHZ ka1 I.O. MAMAAOYAHZ

Epyacornpio ewpyikng ZwoAoyiag kai EvrouoAoyiag, ewtroviké MNavemioriuio Abnvwy,
lepd O66¢ 75, 118 55, ABrva

H oikoyéveia Phytoseiidae atroteAcital amd eAeuBépwg diafiolvta, xepoaia
akdpea, oxeTI(OPEVA PE TTOIKIAG evilauITApaTa. YTTAPXEl 1I10iTEPO evOIQPEPOV YIa TA
€idn NG oikoyévelag autAg Adyw TG agiag Toug WG aPTTAKTIKGA GUTOPAYWY aKAPEWV
Kal GAAWYV £XBpWV TwV KAANIEPYEIWV.

2KOTTOG TNG TTapoloag epyaciag ATav n Karaypaen Twv €10WV TNG OIKOYEVEIAG
Phytoseiidae, Ta otroia amavrouv otnv KpnTikr autogur] XAwpida. Kotd tnv
mepiodo Aeképppiog 2009 — ZetrrepPiog 2010 cUAAEXBNKav Kal eCeTACONKav TTEPI Ta
600 deiypaTa atmod diapopeg TTEPIOXEG Tou vnoloU. H cuAAoyn Twv akapewy €yIVE PE
Tnv péBodo Berlese-Tullgren. Metd Tnv €ykAeion o©€ POVIMA  UIKPOOKOTTIKA
TTOPOOKEUACHATA, Ta akapea £¢eTddovTav OTO PIKPOOKOTTIO. To XPNOIUOTIOIOUUEVO
Taflvopikd ouoTnua nTav ekeivo To OTToi0 exel TTpoTaBei amd Toug Chant kai
McMurty (2007) kai Papadoulis, Emmanouel kair Kapaxidi (2009).

ZUVOAIKG eupéBnoav 36 €idn Ta oTroia KATOTACOOVTAlI 0€ 3 UTTOOIKOYEVEIESG, 6
abpoiopata, 4 utroaBpoioparta, 10 yévn kai 2 utroyévn (ZTaBdakng, 2011). Ta
eupebévta €idn ATav Ta TTapakdTw: Amblyseius andersoni (Chant), Amblyseius
meridionalis Berlese, Euseius finlandicus (Oudemans), Euseius scutalis (Athias-
Henriot), Euseius stipulatus (Athias-Henriot), Kampimodromus aberrans
(Oudemans), Kampimodromus ericinus Ragusa & Tsolakis, Kampimodromus keae
(Papadoulis & Emmanouel), Neoseiulella crassipilis Athias-Henriot & Fauvel,
Neoseiulella tiliarum (Oudemans), Neoseiulus bicaudus (Wainstein), Neoseiulus
californicus (McGregor), Neoseiulus cinctutus (Livshitz & Kuznetsov), Neoseiulus
leucophaeus (Athias-Henriot), Phytoseiulus persimilis Athias-Henriot, Phytoseius
canadensis Chant, Phytoseius plumifer (Canestrini & Fanzago), Typhlodromus
(Anthoseius) athenas Swirski & Ragusa, Typhlodromus (Anthoseius) creticus
Stathakis & Papadoulis, Typhlodromus (Anthoseius) foenilis Oudemans,
Typhlodromus (Anthoseius) intercalaris Livshitz & Kuznetsov, Typhlodromus
(Anthoseius) kerkirae Swirski & Ragusa, Typhlodromus (Anthoseius) psyllakisi
Swirski & Ragusa, Typhlodromus (Anthoseius) recki Wainstein, Typhlodromus
(Anthoseius) rhenanus (Oudemans), Typhlodromus (Typhlodromus) athiasae
Porath & Swirski, Typhlodromus (Typhlodromus) cotoneastri Waistein,
Typhlodromus (Typhlodromus) exhilaratus Ragusa, Typhlodromus (Typhlodromus)
kykladiticus  Papadoulis & Emmanouel, Typhlodromus (Typhlodromus)
leptodactylus Wainstein, Typhlodromus (Typhlodromus) olympicus Papadoulis &
Emmanouel, Typhlodromus (Typhlodromus) phialatus Athias-Henriot, Typhloseiella
isotricha  (Athias-Henriot), Typhloseiulus eleonorae (Ragusa & Swirski),
Typhloseiulus rodopiensis (Papadoulis & Emmanouel) kaiTyphloseiulus simplex
(Chant).

Ek Twv 36 €1dwv Ta Neoseiulus leucophaeus (Athias-Henriot) kai Typhloseiulus
eleonorae (Ragusa & Swirski) atroteAoUv véeg kaTaypa@ég yia Tnv EAAGda evw 1o
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Typhlodromus (Anthoseius) creticus Stathakis & Papadoulis véo €idog yia tTnv
emoTAnN (Stathakis and Papadoulis, 2011).

BiAloypagia

Chant, D.A. and J.A. McMurtry. 2007. lllustrated keys and diagnoses for the
genera and subgenera of the Phytoseiidae of the world (Acari: Mesostigmata).
Indira Publishing House, 220 pp.

Papadoulis, G.Th., N.G. Emmanouel and E.V. Kapaxidi. 2009. Phytoseiidae of
Greece and Cyprus (Acari: Mesostigmata). Indira Publishing House. Michigan,
USA, 200 pp.

Stathakis, Th.l. and G.Th. Papadoulis. 2011. New records of phytoseiid mites
from Greece with description of Typhlodromus (Anthoseius) creticus n. sp.
(Acari: Phytoseiidae). Internat. J. Acarol. (in press)

Zrafdkng. O.1. 2011. AptrakTikd akdpea TngG oikoyévelog Phytoseiidae (Acari:
Mesostigmata) oe autopuny uTad TNG KpAtng. Metatrtuxiakr PEAETN. MewTTOVIKO
MavemoTtAuio ABnvwy. 138 oeA.

Predator mites of the family Phytoseiidae (Acari: Mesostigmata)
found on uncultivated plants of Crete Island.

Th.l. STATHAKIS and G.Th. PAPADOULIS

Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens, lera Odos 75,
118 55, Athens, Greece

Mites of the family Phytoseiidae have great diversity of feeding habitats. They
mostly feed on mites, small soft bodied insects, nematodes, pollen and fungi. The
study of the taxonomy of phytoseiid mites found on Cretan wild flora revealed the
presence of 36 species belonging to 3 subfamilies, 6 tribes, 4 subtribes, 10 genera
and 2 subgenera. Two of these species, Neoseiulus leucophaeus (Athias-Henriot)
and Typhloseiulus eleonorae (Ragusa & Swirski) are found to be new records for
Greece, while Typhlodromus (Anthoseius) creticus Stathakis & Papadoulis is
described as a new species to science.
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Mapoucia Akdpewyv Kal OuoavoTrTéEpwy o€ €idn Tou yévoug Medicago
otnv EAAGSa

E. MMAAIEPITAKHZ!, P. DANOMOYAOZ? kai N. EMMANOYHA!

'Epyacrtripio I swpyIkng ZwoAoyiag kai EvropoAoyiag, ewoviké Mavermiotriuio ABnvwy,
lepd O36¢ 75, Botavikég 118 55, ABRAva
2Tunua Mewpyikwv EkpetaAdeuoswy, ewoviké MavemoTiuo ABnvav,
lepa O66¢ 75, Boravikés 118 55, Abnva

To yévog Medicago L. (koivwg undikn) TreplAapBavel Taykoouiwg 87 €idn
ETACIWV Kal TTOAUETWY QUTWV (Small, 2011). Avaueod Toug EexwpPIaTH BEON KATEXE
TO0 M. sativa ssp. sativa, n kaAAigpyoUuevn undikA. H EAAGSa xapaktnpidetal atmd
MEYGAO apiBuod €1dWv PNdIKAG, AOyw TNG EEXWPIOTAG YEWYPAPIKNG BEong TNG, wg
oTaupodpoul Tpiwv nrreipwv (Thanopoulos, 2007). ZKOTTOG TN TTApoUCaAg PEAETNG
Atav n karaypaen Akdpewv (Arachnida: Acari) kai Ouoavomtépwy (Insecta:
Thysanoptera) oe evdiaipara BAGOTNONG KAl QUTIKWYV UTTOAEIMPATWY €18WV TOU
yévoug Medicago, Tou oTTavioUv GC€ QypOOIKOGUGTHMATA, QUOIKA Kal aoTIKA
olkoouoTAuara. Na 1o Adyo autd TrpayuoTotroinnkav deiypotoAnwicg o€ dIAQOPES
TEPIOXEG TNG NTTEIPWTIKAG Kol vnolwTikAG EAANGdag Tn dietia 2008-2010. Ta
QYPOOIKOOUCTAUATA agopoucav Ot CUMPPBOTIKEG Kal PIOAOYIKEG KAAAIEpyeieg M.
sativa ssp. sativa. Or deiypatoAnyieg oTa QUOIKA KOl OOTIKG OIKOOUGCTHHATA
agopoucav Ta €idn undikAg M. sativa ssp. falcata, M. arborea, M. strasseri, M.
lupulina, M. orbicularis, M. truncatula, M. polymorpha, M. arabica, M. marina ka1 M.
rigidula.

21a eupebévia akpaia Ouoavotitepa TrepidauBdvovral Ta €idn Frankliniella
occidentalis (Pergande), Thrips tabaci Lindeman, Sericothrips bicornis (Karny) kai
Taeniothrips sp. Tng oikoyéveiag Thripidae, To Haplothrips aculeatus (Fabricius) Tng
olkoyévelag Phlaeothripidae, kai To Aeolothrips intermedius Bagnall Tng oikoyévelag
Aeolothripidae. Zta Akdpea, n Tagn Cryptostigmata Trepigixe KUpiwg €idn Twv yevwv
Zygoribatula (Oribatulidae), Scheloribates (Scheloribatidae), Ramusella (Oppiidae),
Berniniella (Oppiidae), Epidamaeus (Damaeidae), Oribatella (Oribatellidae) kau
Tectocepheus (Tectocepheidae). £tnv Tagn Astigmata Bpébnkav €idn Tyrophagus
NG olkoyévelag Acaridae. Xtnv Tagn Prostigmata Bpébnkav Kupiwg €idn Twv yevwv
Tarsonemus (Tarsonemidae), Pygmephorus (Pygmephoridae), Hauptmannia
(Erythraeidae), To Tydeus kochi (Tydeidae), €idog Lorryia (Tydeidae) ka1 To Aceria
medicaginis (Kiefer) (Eriophyidae). £ta Mesostigmata BpéBnkav Kupiwg €idn Twv
yevwy Lasioseius (Ascidae), Typhlodromus (Phytoseiidae), Zercon (Zerconidae) kai
10 Neoseiulus barkeri (Hughes) tng oikoyéveiag Phytoseiidae. H mapoucia areAwv
KOl oOKpaiwv OuoavoTITépwy €XEl Kal TTANIOTEPQ ETTIONUAVOEI O€ €idn PNdIKAG oTNV
EAGSa (Aukoupéong k.d., 1985; ©avotrourog k.., 2008). EmirAéov, dUO véeg
KaTaypagég €1dwv OuoavoTTépwy yivovtal otnv EAAGda, n pia agopd 10 S.
bicornis oe M. lupulina, TTou TTPOORAAAEI QUAAWSEIG KOANIEPYEIEG, KAl N GAAN TO H.
aculeatus oe M. sativa spp. sativa, TTou evroTiCeTal cuviiBwg o€ €idn Poaceae
(Lewis, 1997). Q¢ mpog Ta AKGped, Ta TEPICOOTEPA taxa TTou BpEBnkav Kal
avayvwpiotnkav pe Pdon Ta akyoia, €xouv avo@epBei kar TTAAQIOTEPO O€
KaAAiepyoUpevn undiknA, KaBwg kal o€ GAAa evdiaitiuara otnv EAAGSa (Emmanouel
et al, 1991; Flogaitis, 1992). Amo T1a Cryptostigmata &exwpilel 10 Yévog
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Epidamaeus, 1Tou KaTaypd@eTal yia TTpWTn @opd oTnv EAAGSa oe M. arborea kai M.
strasseri kal ava@épetal 0TI €Xel Kupiwg TMalaiapkTik KaTavour Kal evroTrifeTal
ouvABwg og ddon (Mourek et al.,, 2011) ka1 o¢ Aeipwveg (Behan-Pelletier and
Kanashiro, 2010). Xta Astigmata, véa karaypo@r yia tnv EAAGOa atroTeAei 1O
Tyrophagus curvipenis Fain & Fauvel, To otroio BpéBnke o€ M. sativa ssp. sativa Kai
Exel ava@epBei TahaidTepa o€ didpopa QuTa amd Tnv MopToyalia, Tn FaAAia kal TRV
Qkeavia (Fain and Fauvel, 1993; Fan and Zhang, 2007). TéAog, TO yévog
Hauptmannia ouvdéetal pe TTAPACITIONO apOpoTTddWY, XAPAKTNEIOTIKO TwV
Tpovupewy Twv Erythraeoidea (Southcott, 1961).

EuxapioTieg

EuxapioTieg ekppaovtal aTov ETtikoupo KaBnynth tou ewtrovikou MavetmoTnuiou
ABnvwyv, k. A. MAGAn, oT1o ouvadeAdgo yewTtovo, K. A. Mmifo, otnv Apa
EpeuvAtpia, k. E. Kamaéidn, kai otoug utmowneioug Apeg, K. . Altpa, k. Z.
Avtwvdro kar k. . Xivi¢déyhou, yia Tn PonBeid Toug OTIG OElydOTOANWYIES.
EuxapioTieg ekppalovtal kai otov KabnyntA, k. G. Jenser, yia Tnv avayvwpion
OuoavoTITEpwV.
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Occurrence of mites and thrips on Medicago species across Greece

E. BADIERITAKISY, R. THANOPOULOS? and N. EMMANOUEL*?

1Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens, lera Odos 75,
Votanikos 118 55, Athens Greece
Farm Unit, Agricultural University of Athens, lera Odos 75, Votanikos 118 55, Athens Greece

The genus Medicago comprises many annual and perennial species throughout
the world. Greece is situated at the crossroads of three continents, hosting a great
number of Medicago species. The goal of the present study was to list the species
of mites and thrips found on foliage and in litter samples of Medicago spp. collected
across Greece in 2008-2010. Foliage and litter samples of M. sativa, M. arborea, M.
strasseri, M. lupulina, M. orbicularis, M. truncatula, M. polymorpha, M. arabica, M.
marina and M. rigidula were collected. The fauna of Thysanoptera mainly consisted
of phytophagous species and one predator species. New records for Greece were
the species H. aculeatus and S. bicornis. The Subclass Acari comprised many
species belonging to the Orders Cryptostigmata, Astigmata, Prostigmata and
Mesostigmata which are commonly found in grasslands. New records for Greece
were T. curvipenis Fain & Fauvel (Astigmata: Acaridae) and the genus Epidamaeus
(Cryptostigmata: Damaeidae).
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Ta kapTTo@dya évroud Tng KaoTavidg otnv EAAGda

A.N. ABTZHZ!, X. NEPAEPOY? kai £. AIAMANTHE?

1Epyaorﬁp:o Aaoikng EvrouoAoyiag, Ivaritouro Aaoikwyv Epsuvwy - EO.LAT.E.,
57006 BaoiAika ©sooalovikng
2Epyaorﬁplo Aaoikng MNMabBoAoyiag kar MukntoAoyiag, Ivaritouto Aaoikwv Epsuvay - EQ.LAT.E.,
57006 BaoiAika ©sooalovikng

Mapd 10 yeyovog o1 n EANGDa Bpébnke oe pia amd TG uwnAoTepeg BEoeIg oTnV
TTapaywyn KAoTavou aTo TTapeABOV, TIG TEAEUTAIEG OEKAETIEG N KAOTAVOTTAPAYWYN
€XEl UTTOOTEI pia dpapaTIKr ouppikvwon. Ta aitia TG ouppikvwong evroTridovTal
T600 OTNV €EATTAWON MUKNTOAOYIKWYV OOBEVEIWY, PE OTTOUDQIOTEPEG QUTEG TOU
éAkoug TTOU TTPOKaAEiTal amd To puknTa Cryphonectria parasitica (Anagnostakis,
1988; Robin and Heiniger, 2001; Vettraino et al., 2005) ka1 Tng YEAGvwWONG TTOU
TTpoKaAgiTal amd 1o puknta Phytophthora cambivora, 6co kal ota kaptmo@daya
évioya Ta otoia eival o Béon va TpokaAéoouv peiwon €wg kar 80% Tng
Tapaywyns (Gal et al., 1976). Eidkd oOpwg O6cov a@opd OTa £vioud, Ol
TTANPOYOPieg OXETIKG pe Ta €idn TTou TpEépovtal pe Ta KAoTava Pacifoviav o€
BiBAloypagikég avagopég (Kailidis, 1991; Tzanakakis and Katsoyiannos, 1998),
XWPIG va €xel TTpayuaToTToINGEl KATTOIO VEOTEPN OXETIKA MEAETN.

Me okotd va digpeuvnBei oe BAB0OG TO PACUA TWV KAPTTOPAYWY EVIOUWY TNG
kaoTavidg otnv EAAGSa, kdoTava atmd 15 SIagopeTIKEG TTEPIOXEG OUYKEVTPWONKAV
Kal otaABnkav oto Epyaotipio AaocikAg Evropoloyiag (I.A.E. ®eooalovikng), Pe
amotéAeopa oe didotnua duo eTwv (2009 kair 2010) va egeTaoTOUV TTEPICOOTEP
amd 4.000 kaotava. O1 AdpBeg 1Tou BpéBnkav va TpégovTal péoa oTa KAoTava
TautoTroINOnkav BAcel TwWv  HPOPQPOAOYIKWY  XOPOAKTNPIOTIKWY TOUG, €VW O€
TIEPITITWOEIG TTOU N POop@oAoyia Toug Oev ETTETPETTE KATI TETOIO, EPAPUOOTNKE N
mpooéyyion Tou DNA barcoding. Autd €ixe wg aTTOTEAECUA va avayvwpioTouv
TENIKG £€1 OIAQOPETIKA €idN KAPTTOPAYWYV EVTOPWY TTOU Tpé@ovTal Ye kKaoTava. Mépa
amd T1a éviopa Cydia splendana (Lepidoptera: Tortricidae) kair Curculio elephas
(Coleoptera: Curculionidae) Ta otroia TepiypdgovTav otn BiAloypagia wg Ta KUpIa
BAaTITIKG éviopa Twv KACTAvVwWY OTn XWwpa pag, 1o évioyo Cydia fagiglandana
(Lepidoptera: Tortricidae) ep@aviotnke va TTpooBAAAel Ta KAGTAvA e £€igou peyaAn
ouxveTNTA. ZNUAvTIKA ATav Kal n Trapoudia Twv Curculio glandium kai C. robustus
(Coleoptera: Curculionidae) evw 1€A0oG BpéBnke kal To évtopo Pammene fasciana
(Lepidoptera: Tortricidae). Me Tnv mmapouca PEAETN, TTEPA ATTO TNV TTIPWTN TTAREN
KaTaypa®n Twv KApTToQAywy eVTIOPWY TNG KOOTaVIAG OTN XWEO KOG, N aTTEIKOVION
NG €CATTAWONG TWV EVIOUWYV QUTWV OTO XAPTn TnNG EAAGdOG kaTadeikvuel OTI n
olvBeon Twv KaPTTOPAywv €eviouwv avd Treploxr) dlagpopoTroleital  £vrova,
TTANPO@Opia TTou PTTopEi Kal TTPETEN va aglotroindei Katd To oXedIaoNO Kal Afyn
METPWV KATATTOAEUNONG TOUG.



182 14° [MaveAAnvio EvrouoAoyiké Zuvédpio

BiBAioypagia

Anagnostakis, S.L. 1988. Cryphonectria parasitica cause of chestnut blight. Adv.
Plant Pathol. 6: 123-136.

Gal, T., G. Birgés and |. Eke. 1976. Beobachtung des Schwarmens von
Edelkastanienschadlingen und vergleichende Untersuchung der angewandten
Methoden.

Kailidis, D.S. 1991. Forest Entomology and Zoology. 4" edn. Christodoulidis
Press. Thessaloniki. Greece. 536 pp. (In Greek)

Robin, C. and U. Heiniger. 2001. Chestnut blight in Europe: diversity of
Cryphonectria parasitica, hypovirulence and biocontrol. For. Snow Lands. Res.
76: 361-367.

Tzanakakis, M.E. and V.l. Katsoyiannos. 1998. Insects of Fruit Trees and Vine.
Agrotypos, Athens, Greece.

Vettraino, A.M., O. Morel, C. Perlerou, C. Robin, S. Diamandis and A. Vannini.
2005. Occurrence and distribution of Phytophthora species in European
chestnut stands, and their association with ink Disease and crown decline. Eur.
J. Plant Pathol. 111: 169-180.

Chestnut feeding insects of Greece

D.N. AVTZIS!, C. PERLEROU? and S. DIAMANDIS?

!Laboratory of Forest Entomology, Forest Research Institute — N.AG.RE.F.,
57006 Vassilika Thessaloniki
2Laboratory of Forest Pathology and Mycology, Forest Research Institute — N.AG.RE.F.,
57006 Vassilika Thessaloniki

While Greece used to be included among the main chestnut-producing countries
in the 1960s, chestnut production has experienced a dramatic decline in the last
decades. Reasons for the decline rest on both the increased occurence of fungal
diseases such as chestnut blight and ink disease as well as on the carpophagous
insects that can even cause an 80% damage of the annual production. The only
references related to the insect species that feed on chestnuts are based on former
literature reports, without any more recent relevant study. In order to resolve the
pattern of chestnut feeding insects in Greece, chestnuts from 15 different areas of
the country were collected and sent to the Laboratory of Forest Entomology (F.R.1.).
As a result, more than 4,000 chestnuts were manually inspected in two subsequent
years 2009 and 2010. The larvae retrieved were identified based on morphological
features, whereas in cases that morphological identification was vague, DNA
barcoding was employed. Based on this dual identification approach, six insect
species were found to be infesting chestnuts in Greece; beside Cydia splendana
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(Lepidoptera: Tortricidae) and Curculio elephas (Coleoptera: Curculionidae) which
were described as the main chestnut pests in the literature, another tortrix species,
namely Cydia fagiglandana (Lepidoptera: Tortricidae) was found to be equally
frequent. In addition to them, Curculio glandium and C. robustus (Coleoptera:
Curculionidae) as well as Pammene fasciana (Lepidoptera: Tortricidae) were also
found to be infesting chestnuts in Greece. Moreover, as the distribution of these
pests in Greece is far from uniform, this knowledge should be taken into account
when constructing the pest management strategy, since each region has a
separate and locally adapted group of chestnut feeding insect species.
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MeAérn £8a@ikng TTavidag, o€ YATTed0 YKOAP Kal o€ BOOKOTOTTO
oT1o vouo HpakAgiou

. KAPATEQPIOMOYAOY, E. NTAIKINH ka1 A. KOAAAPOZ

2x0An TexvoAoyiag ewrroviag, TEI Kpntng, Eotaupwpévog, HpdkAgio Kontng

Eicaywyn
H epyaoia mpaypatotroi®nke katd tnv dvoiEn tou 2010 OTIG €yKATAOTACEIG
YKOAQ TNG XePOOVrOOU Kal O€ TTAPAKEINEVO BooKOTOTIO. MEAETABNKE N €dAPIKA
Tavida pe TOTTOBETNON TaYidwyv €ddgoug, KaBwg kal N xAwpida, TOu Oev
TTapouciadeTal ¢” AuTAV TNV £pyaaia.

YAIkd kai pédodol

H peAétn Twv €da@ikwy (Wwv PBacioTnke o€ OelydaTOANWieG ME TN XpHon
TTayidwyv edagoug (pitfall traps). Xpnoipgotronkav ocuvoAikad dwdeka Trayideg ava
oeiypatoAnyia (€£€1 TOTTOBETONKAV OTNV €KTOON TOU YKOA® Kal GAAeG €& OTO
BookdTtomo). Qg uypd Tayideuong xpnoiyoTtoiNenke N AIBUAEVOYAUKOAN.
MpaypatommoiR®nkav  ouvoAika  Tévte  delypatoAnwieg, o1 OTToieg  €ixav
OekaTTEVONUEPA PecOdIOaTAPATA Kal dpxioav TIG TEAEUTaiEG HEPeG TOU MapTiou, Evw
TeEAEiwoav TIG TTPWTEG Tou louviou.

Ta oulMneBévTa Cwa TTpoadlopioTnkav OTO EPYAOTHPIO Ot €TTTEdO TAENG (ME
e€aipeon Tnv oikoyévela Formicidae). Ta Oedopéva kataxwprbnkav kai
emeepydobnkav oe AoyioTIkO @UAAO Excel. MNa va ouyttapouciacTolv Ol
utrepd@OoveG Kal ol ammAwg a@Boveg oudadeg TTpofrkape oe Aoyapibunon €T Twv
apIBuWY TwV GUAANPBEVTWY CWWV.

Ta amoteAéoparta exTipnOnkav pe avaAuon diakupavong (ANOVA), kabwg Kai
ME TPEIG un TTapaueTPIKOUG OeikTeG (Tukey, Duncan, Scheffe), kavovTag xprion Tou
OTaTIOTIKOU UTTOAOYIOTIKOU TTakéTOou SPSS 17.0.

lMa mn BioTToIkKINGTNTA XpnoiyoTroinenke o deiktng Shannon - Wiener.

AQPONKav uttown kKAipatoAoyikd dedouéva atmd Tnv TTepIoXr Tou HpakAeiou,
ammd Ta oTroia uTtoAoyioBnke n péon Bepuokpacia TTou ETIKPATOUCE KATA T
dlaoTAMOTA TWV OEIYMATOANWIWY pag, n HEon uypaacia Kal n ouvoAikh BpoxoTTTwon
avd deKATTEVONUEPO.

AtmroteAéopara-ZudATnon

JUVOAIKGA évdeka opadeg aoTrovOUAwWY CuveAR@Bnoav o€  onuavTikoUg
apiBpolg. O1 €81 amd auTtég avikouv oTta €viopa (KoAedtrTepa, AIKTUOTITEPQ,
Aitrrepa, Formicidae, (imtapeva) Ypevomrepa, AemOOTITEPA), EVW TPEIG AVAKOUV
ota Apayvidia (Akdpea, Apdyxveg, Paldyyia). Ymapxel AGAAn  pioa  opdda
apBpotmodwy, Ta AITAOTToda Kal TEAoG Ta xepoaia Maotepdmoda. O1 uttdAoITTEG
ouadeg evotroiNBnkav wg aAAa (others) 6TTwG aivovTal 0To KUKAIKO SIAypauua Je
TNV TToooaoTIaia avaAuor] Toug (Aidypauua 1).

AGo ammd TIG A@Boveg opadeg TOU KI - gueEic Karaypdwape (AiTrepa Kai
Yuevotttepa) trepIAapBavovTav avapeoa oTIG €61 KUPIapXeG OUAdEG OE MEAETN yia
KoIvOTNTEG aPBPOTTOdWYV O€¢ yNTTEda YKOAY duo Treploxwy Tng lamwviag (Yasuda et
al., 2008). 21n Ok pag TepiTTTwaon ol o aeBoveg opddeg eival Ta Formicidae kai
Ta KoAedTITEPQ, EVW T YUEVOTITEPQ €ival OoTnV TPIiTN B€on (Aldypauua 1).
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2TIG TTEPIOTOTEPEG AAAEG £pYaTieg TTOU a@opoUV apBpdTToda ae YATTEDO YKOAQ,
peAeTwvTal Ta udPORIa éviopa (Colding et al., 2009) i opicpéva €idn (KoAedTTepa A
Aimrtepa) TTou atroteAolv KataoTpo@eig Tou xAootdmnrta (Dimock, 2004; Simard et
al., 2006).

Kupieg {wikég opadeg ouvoAikd oTo golf

Opiliones
Mollusca 3,1%

Lepidoptera 1.3%
0,4% ' .
thers Acarina
Araneae
Hymenoptera \ 4,0% 5,6% 6.6%

12,9%

. Coleoptera
N 17,0%

Dictyoptera
1,4%

Diplopoda
2,5%

Formicidae Diptera
41,1% 4,1%

Aiaypappa 1. Zuvolikd TToooaTd Twv KUPIWV taxa aTIg TIEVTE delydaToAnWieg Hog aTo
yNTTESO TOU YKOA®.

Mévte amo TIG €MKPATOUOEG OUAOEG TTOU KOTAYPAWOAUE OTOV YEITOVIKO WPE TO
YATTEDO TOU YKOA® BookdToTro (AITAGTTOda, AemdoTITEPa, KoAedTTepa, Paidyyia,
Apdxveg), UTIPXaV QvAPESO OTIG €EVTEKA KUPIOPXEG OMAdEG Ot MHEAETN eTTi
BookotéTrWy OTIG Aldpeg (Borges, 1997). Kai og autrv Tn peAéTn Ta apBpotroda
TayidelTnkav emiong pe pitffals. OkTw (Akdpea, Apdxveg, AIKTUOTITEPQ, AITTEPQ,
KoAeotrrepa, AemdomTepa, Formicidae kai imrdpeva YuevomTepa), amo Tig 14
KUpIEG OPAdEG TTOU KATAYPAPNKAV OE EUPWTTAIKO BookdTOTTO, OTNV Avw Bauapia
(Zahn et al.,, 2010), QUUTTITITOUV HE QUTEG TTOU KOTEYpaAWE N OUAdA HOG OTO
BoOKATOTTIO TNG TTEPIOXAG XEPTOVATOU.

ZuyKpivovTag TIG dUO €KTAOEIG BIOPOPETIKNAG XPHONG YNG, TTOU UEAETHOAUE, yia
elUpeon OTATIOTIKA ONUAVTIKWY OlI0QopwyY, OIOTTIOTWOOPE OTI O ETTIPAVEIAKES -
QAIVOUEVIKEG OlaQopEéG (Aldypaupa 2), OTI oI UYPOPIAEG OUAdEG OTTWG OTI T.X. Ta
ArTAéTTO00 aPBovVOUV OTO aPOEUOUEVO YKOA®P, EVWD Ol QVTIOTOIXEG ENPOPIAEG OTTWG
TO OKAPEQ Kal Ta MUPMPAYKIQ OTo BookOToTro, dev emTaAnBeUTnkav, agou Oev
atmodeIKvUOVTal OTATIOTIKA ONUAVTIKEG.

e pia OIaQOPETIK TTPOCEYYION OTATIOTIKAG avaAuong, opadotroinénkav ol
Tayideg ava OUo TpPokKUTITOVTaG Tpia {euyn Trayidwv oTov KABe BidToTIO.
E€etdCoviag oTaTIOTIKA Qutd TO Tpia Celyn, O POOKOTOTTOC EeP@avieTal TTIO
TTAOUCIOG O€ YUPMNAYKIA KOTA TNV TTEUTTTN Kal TeAeuTaia dsiypatoAnyia (WGAIOTO PE
emimedo eummoToouvng 99%). AvrioToixa OTOTIOTIKG onuavTtiky Olapopd OTIg
UYPOPIAEG OpAdEG, UTINPXE KATA TIG dUO TTPWTEG OElyUaTOANWieg, POVO €QOCOV
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ouykpivovtav ammd KoivoUu (TTpwTn Kal O0eltepn OciydaTtoAnyia padi) kair TdAl
XpnoigotroiwvTag ¢euyn mayidwyv. ‘ETol Ta AimrAdmmoda epgavifovral Ye evrovoTtepn
TTapoucdia oTo YKOAQ (emiTmedo eptmioToouvng 99%), OTTwg kai Ta [aoTepoTTOda
MaAdkia (eTriTredo eutmoToouvng 95%) yia Tig U0 TTPWTEG OEIYHATOANYIES.

Huihoy. mapouciaon £§1 opddwy o€ YKOAQ Kai BooKOTOTTO
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Aiaypappa 2. ‘E amo Tig KUpIeg opddeg 6Tiwg ep@avifovtal e AoyapiBunPEVeS TIG TIMES
OUMNAYEeWV Katd TIg TTEVTE delyuaToAnwieg aToug dUo PIoTéTToUg SelypaToANWiag.

ZTaTIOTIKG onuUavTikEG dla@opéG avaloya e Tn Bepuokpacia (XaunAr KATw Tou
20, uynAn 20 kai dvw autou) Bpiokel n avdAuon dIaKUPAVONG OTO YKOAP yia
AimmA6éTToda Kal Airrrepa (95%) kai o ep@avTika yia MaAdkia (99%). Qotdéco av
e€eTaoTouv at1rd KolvoU YKOA® Kal BOOKOTOTTOG, TOTE TOOO Ta AITTAGTTOd0 G0 Kal Ta
MaAdkia dev €xouv OTaTIOTIKA onUAvTIKEG dlIaPOPEG avaloya pe Tn Bepuokpaaia,
OUWG TO €TTITTESO GNUAVTIKOTNTAG Yyia Ta AiTrrepa avépxeTtal 1o 99%.

Mah  eCetaloviag amd koivoUu Ta Cwa oO€ POOKOTOTIO KAl YKOAQ, OAAG
OpadOTTOIWVTAG PE DIAPOPETIKO TPOTTO TIG BEPUOKPACIAKES TIUEG (XOUNAEG o1 KATW
Tou 20°C, yeoaicg ol TG ammo 20°C wg 21°C, uwnAég ol Mo TTavw), TOTE N avaAucon
diakupavong divel oTaTIOTIKA onuavTikh Tn dlagopd oTa AiTrrepa Kai dev Tn BPioKel
OTATIOTIKA ONPAVTIKA, AAAG OpIaKd, OTA JUPMNYKIA.

ZUP@WVa KAl JE TOUG TPEIG PN TTOPAPETPIKOUG OEIKTEG TTOU XPNOIKMOTTOINCOUE
(Tukey, Duncan, Scheffe) o «xaunhéc» Bepuokpacieg (15-18°C) euvoouv Ta
AiTrtepa, €vavtl peocaiwv Kal upnAwv evw, oUPQwva POvo Pe Tov OeiKTn TOU
Duncan, ol peoaieg Bgppokpaaicg (20-21°C) euvooUv Ta Formicidae, T1éco évavr
TWV XauNAwWYv, 600 Kal £VavTl TwV UPnAWV BEPUOKPATIWV.

XpnolgotroliwvTag  Tn  PéEOon  OXETIK uypacia katd T1n  dIdpkeia  Twv
deiypatoAnyiwv  pag  (To KABe  OeKOTTEVONMEPO), KABWG Kol TN  OUVOAIKN
BpoxomTwon ota avtiotoixa OlaoTAuoTa, Oev PPEOBNKAV OTOTIOTIKA ONUOVTIKEG
dlapopéc.
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Aidypappa 3. O1 TigéG BIOTTOIKINGTNTAG KATA Shannon oTig dU0 TTEPIOXES KATA TIG
O1000XIKEG DEIYMATOANYIEG.

TéNOG o1 TINEG BIOTTOIKINGTNTAG, WETOEU ynTTEDOU YKOAP Kal BOOKOTOTTOU Ofv
Ola@EPOUV OTATIOTIKA ONUAVTIKA, CUP@WVA WE TIG AVOIEIATIKEG dEIYHOTOANWIES KAl N
povn téon tou diagaiveTtal gival OTI, av Kal KaTd To KaAokaipl ouvexigeTal n apdeuon
oTO YATTEDO TOU YKOAQ, TOTE TBAvVOTATA Ol JIAPOPES GTN BIOTTOIKIAGTNTA TwWv OUO
BiotoTTWYV Ba Baivouv augavoueveg (Aldypapua 3).
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Study of the soil fauna in terrain golf and pasture in Herakleio prefecture

|. KARAGEORGOPOULOU, E. NTAGKINI and D. KOLLAROS

School of Agricultural Technology, T.E.l. of Crete, Stavromenos, Herakleio, Crete

We have studied a terrain of golf as also a nearby pasture by comparing the soil
fauna. We carried out this study by using pitfall traps. The total number of traps was
12 (six traps in golf and six ones in pasture). The interval was about two weeks and
we have repeated this procedure five times from end of March until early June.

The more abundant animal groups were included six taxa of insects
(Coleoptera, Dictyoptera, Diptera, Formicidae, (flying) Hymenoptera, Lepidoptera),
three of arachnida (Acarina, Araneae, Opiliones), as also Diplopoda and
Gasteropoda.

There is no statistically significant difference in these taxa between the two
biotopes, if we consider all the duration of experiment. But when we used the six
traps as three pairs of traps and we checked separately the two first samplings,
then Diplopoda and Gasteropoda revealed as more abundant in golf terrain (level of
significance 99% & 95% respectively). Also by using pairs of traps, Formicidae are
more abundant in the pasture during the last sampling (level 99%).

In both biotopes during “low temperatures” (15-18°C) were captured more
Diptera according three non parametric tests (Tukey, Duncan, Scheffe) in
comparison with middle and high temperatures and during “middle temperatures”
(20-21°C) were captured more Formicidae in comparison with lower and higher
ones (according the Duncan test). The low fluctuations of relative humidity and
rainfall have not show significant influences on the captures of the studied taxa.

The biodiversity index of Shannon-Wiener is not significantly different between
the two studied biotopes. This maybe will change during summer, if there is
irrigation in golf terrain.
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O1 péAIoOEG WG BIO-OEIKTNG TWV PUTO-TTPOCTATEUTIKWYV KA
ATHOCPAIPIKWY PUTTWYV

®. XATZHNA', A. XAPIZTOZ', K. KAZIQTHZ?, K. EAAIOMNOYAOZ?,
K. MAXAIPA? kai N. EMMANOYHA®,

ivorirouto MeAioookouiag- EGIATE, N. Moudavid, 63 200
2Epyororrjplo ToéikoAoyikoU EAéyxou ewpyikwv Papudkwy, Mmrevakeio @uromaboAoyikd IvaoTirouro
3lvorirouto EdagoAoyiag- EOIATE, ANukdBpuan, AGnva
‘Epyaorripio I swpyIkNS ZwoAoyiag kar EvrouoAoyiag, ewmoviké lNavemoriuio Aénvwyv

H xpAon Twv peAicowv wg Pio-0€ikTng audveTal ouvexwg, dedopévou OTI Ol
MENIOOEG KOTEXOUV ONUAVTIKEG HOPPOAOYIKEG, OIKOAOYIKEG KAl NBOAOYIKEG 1810TNTEG.
Emiong o1 péNicoeg evepyolv wg PI10-O€iKTEG TWV  QUTOTTPOCTATEUTIKWY KOl
ATHOOQAIPIKWY PUTTWV JeE OUO TPOTTOUG, AUEDA, PECW TWV UYNAWY TTOCOOTWV
OvnoiuoTnNTag KATW OaTTé TNV TIECN TOEIKWY OUCIWV Kol €UUECA HECW TWV
UTTOAEIJPATWY TWV TTPOIOVTWYV TNG KUWEANG, KUPiwG JeAIOU Kal yupng.

H TTapouca epyooia wg OKOTO a@’ €vOG PeEV va HPEAETNOEI N UTTOAEIUPATIKNA
opaon Tou imidacloprid (oucia TTOU £xel uTTodEIXBEi OTI aKOPA KOl OE UTTO-
Bavatneopeg doooAoyieg TTpokaAei coBapég emdpdoeig oTIG PENIOOEG) Kal A’
€TEPOU va KaTaypa@oUuv Ta emimeda Twv Papéwv PETAAAWY OTOUG I0TOUG TNG
MENIOOOG Kal OTO PEAI, JETG OTTO TTOPAUOVH TWV PEANICTWYV O€ BIOPNXAVIKH TTEPIOXH.
lNa 10 okoTTo auTo Kal dievepyROnkav dUO TTEIPAUATIONOI:

A) Me okotrd va eAeyxBouv Ta eTTiTeda CUYKEVTPWOEWG Tou imidacloprid oTig
MENIOOEG, OTO PEN Kol OTn yupn, évag aplBuog PEANICCOOUNVWY UETAPEPONKE O€
KaAAiépyela BauBakiol Tng oToiag 0 OTopog eixe emmevOubei pe imidacloprid
(reploxny  MNavvitowy), evw  évag apiBUog HPEAICOOOUNVWY  TTAPEUEIVAY  OE
KaAAIEpyela pn erevdedupévou omrépou (Trepioxy XaAKIdIKAG). Ta peANlcooouAvn
TTapéueivav otnv KaANIEpyeia péxpl Kal To TEAOG TnG dvBnong, Trepitrou 35 nuépeg. H
avixveuon Tou imidacloprid TpayyaTtotroiRBnke pe TR Xpnon - Yypng
Xpwpuatoypagiog Pacpatouerpiag Malag Tpirhou TetpamdAou pe  lovTioud
HAekTpowekaopou (HPLC-ESI-MS/MS). H ekxUAion Tou imidacloprid amoé Tnv
ekaaToTe PATPA (UENICOEG, WEAI, yUpN) Kal N KaTepyaaoia Tou deiyuatog BacioTnke o€
TpoTroTroinon TNG peBddou QUEChERS pe tTnv mmpooBrkn evog atadiou ekxUAIONG
oTepedg gdaong (Solid Phase Extraction, SPE). AU0 XapaKTNPIOTIKEG UPETATITWOEIG
emMAEXONkav, pia yia TNV TTO0OTIKOTTOINON (256 c¢ 209 amu) kai pia yia TNV
Tautotroinon (256 oe 175 amu). H kautUAn Babuovéunong Ttou imidacloprid
TTAPOUCIAdEl YPARMIKOTNTA O€ €UPOG CUYKEVTPWOEWY atd 5 ng/g €wg 227 ng/g, e
e€iowon y=64,556x+52,057 Kal CUVTEAEOTH YPAUMIKAG TTaAivdpounong r’= 0.9997.
To 6pio avixveuong (Limit of Detection, LOD) mrpoodiopioTnke amd Tov TUTTO 3.3
(Svly)/a (61ou Sy/x OXETIKA TUTTIKA atrOKAION Kal a n KAion TnG KAUTTUANG) Kal ATav
1.26 ng/g. MpaypaTtotroiénkav emiong TeIPAPaTa avaktnong pe yéon TiuA 60%. To
Imidacloprid dev avixveUTnKe OTOUG IOTOUG TwWV CUAAEKTPIWV PHEAIOGWY, GTO PEAI Kal
™ yupn amdé Ta PENICOOOMNAVN TNG KAANEPYEIASG XwpiG eTévduon OTTOPOU WE
imidacloprid. Bpébnkav 6uwg TToodTNTES i0€g e 8,79 ng/g oTig péNicoeg, 5,68 ng/g
otn yupn kai 7,42 ng/g oto MPEN 25 nuépeg peETG TNV TOTTOBETNON TWV
peENIOCOOUNVWYV 0TNV KaAAIEpyeia aTTrd eTevoedupévo oTropo e imidacloprid.
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B) MNa mnv avixveuon Twv Bapéwv PeTAAwWY, dU0 PeAICOOOURAVN TOTTOBETHBNKAV
otnv Biounxaviki trepioxr tng Zivdou Oeocoalovikng, evwy dU0 AGAa TTapépeivav
oTn XaAKIdIkA yia diaotnua 3 pnvwyv. Metd 10 didoTnua autd CUAAEXTNKAY OgiyuaTa
MEAIOU Kal OUAAEKTpIWV MPEAICOWV yia avaAuon. Mo Tnv TTPOoETOIATIa  TwV
OeIyUATWY €QAPUOOTNKE N PEBODOG TNG TTEWNG WE TTUKVO VITPIKG 0EU Ot @oupvo
MIKpoKupdTwy (MarsX 1ng CEM) emmi 15 min otoug 200 °C [1]. XpnaoiyoTtroiRénke
utrep-kaBapd HNO; 65% (Merck) oe avahoyia oféog/deiypatog 40 ml/g. Ta
Ociypara peAioU gixav TTponyoupévwg opoyevoTroinBei ye Bépuavon otoug ~60 °C
uTTé avadeuon. Ta TTPoKUTITOVTa eKXUAICUaTa dInBrinkav Kal oykopeTprBnkav. Ta
IXVOOTOIXEIO METPABNKAV OE @QACUATOPWTOUETPO OTOUIKAG aTToppO®nong ME
@oUpvo ypagitn [2-3], GTA120 1ng Varian, mapoucdia SioAUPaTOG €EOPOIWONG
mepIBaAovTog Pd/Mg. Ta ociyyata pehiol dev dipepav PETAEU TOug OTNV
TTEPIEKTIKOTATA O€ Papéa PETAANA, evw O1 1I0TOI TNG PENITOAG TTEPIEiXaV UWnAOTEPQ
mooooTd Pb, Fe, Zn and Mn ota yeAlccooprvn NG BIOUNXaviKAg TTEPIOXNAG.

Ta ammoteAéopaTa Kal Twv dUO TTEIPAPATICPWY BEiXvouv OTI N HENICOQ WG EVTOUO
aAMdG kal Ta TTPOoidvTa Tng OUvavTal va xpnolygotroinBouv wg ‘Blo-OeikTeG Twv
TTEPIBAANOVTIKWV  PUTTAVTWY. Ta QUTOTTPOOTATEUTIKA TTPOIOVTA, OTTWG Kal Ol
ATHOO@AIPIKOI PUTTOI, YUTTOPEI VO aTToBnKeUTOUV OTN PEAICOA KOl OTA TTPOIOVTA TN,
ME avemBuunTeg emMOPATEIG oTnNV eMBiwon Twv HEAICCWV aAAG Kal oTnv TToI0TNTA
TWV TTPOIOVTWV TNG KUWEANG.
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Honey bees as bio-indicators of pesticide and environmental pollutants
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The honey bees act as bio-indicators of pesticide and environmental pollution in
two ways, directly, as they signal high mortality rates under the presence of toxic
molecules, and indirectly via the residues in honey and pollen. This study had a
double aim: to determine the residual effect of the neo-nicotinoid imidacloprid and
to determine the level of heavy metals accumulated on the honey bee itself as well
as in honey in rural and in industrial areas. Therefore the following two experiments
were conducted:

A) For the determination of the residual prevalence of imidacloprid on the bee
tissue, honey and pollen, a number of honey bee colonies were placed in treated
cotton fields (in Giannitsa area) just at the beginning of blooming, as well as in non
treated fields in Chalkidiki (urban area). The determination of imidacloprid was
achieved by Liquid Chromatography coupled to Mass Spectrometry operating in
tandem mode (HPLC-ESI-MS/MS). Extraction and cleanup were based on a
modified QUEChERS method, involving Solid Phase Extraction (SPE) step for the
purification of analyte from the matrix (bee, honey, pollen) interference. Briefly two
transitions were selected; one for the identification (256 to 175 amu) and one for
guantification (256 to 209 amu) of imidacloprid. The Limit of Detection (LOD) of the
analytical method was 1.26 ng/g. Recovery experiments were performed in all
matrices with mean value of 60%. Imidacloprid was not found on the bees’ tissues,
honey and pollen from untreated fields, however, it was detected in the amounts of
8.79 ng/g in honey bee tissue, 5.68 ng/g in pollen and 7.42 ng/g in honey 25 days
after the colonies were placed in treated cotton fields.

B) For the study of potential heavy metals accumulation on honey bees, and
honey two colonies were transferred from Chalkidiki (rural area) to Sindos
(industrial area) After three months, samples of foragers and honey from the
colonies from both areas were collected and chemical analysis was conducted.
Portions of 0.10 g of each sample were digested by 4 ml HNO3; 65% (supra-pure,
Merck) at 200 °C for 15 minutes in a CEM MarsX microwave oven [1]. Honey
samples had previously been warmed with rotation at ~60 °C in order to
homogenize them. The leachates were quantitatively transferred to 25 ml
volumetric flasks and trace elements were analyzed by graphite furnace atomic
absorption spectrometry [2-3] using a Varian GTA120 Graphite Tube Atomizer
equipped with a PSD120 programmable sample dispenser. A Pd/Mg matrix modifier
was used for optimum peak shape and recovery. Heavy metal contaminants on
honey did not differ between the samples from the two areas. Honey bee tissues,
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however, carried significantly higher amounts of heavy metals such as Pb, Fe, Zn
and Mn when originated from industrial areas.

From both experiments it is apparent that honey bees as well as honey bee
products can be used as bio-indicators of environmental pollutants. Pesticides, as
well as heavy metals can be accumulated on honey bee and bee products. The
honey bee survival as well as the quality of its products can be negatively affected
from both organic and inorganic pollutants.
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ETidpaon eda@okdAuyng He ETMIAEYHEVA QUTA O€ WPEAIPA EVTOMA KO
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H ekteTapévn povokaANIEpyEla Kal n eviaTIKA KOTATTOAEUNON Qilaviwy EXEl WG
OUVETTEIO TNV PEIWON TWV EVOIAITNHATWY ETTIKOVIOOTWY KAl WPEANIJWY EVTOPNWY OTA
QaypO-OIKOOUCTAMOTO JE apvnTIKEG €mMOPAcelG OTIG KaAAEpyeieg (80% Twv
KaAAIEpyoUpEVWY QUTWYV oTnv EupwTtn eival eviopo@iAa) kai 10 TTEPIBAAAOV
(Meiwon Tng BloTToIKINGTNTAG). H TTapouca epyacia egétace Tnv emidpacn dUo
Miypudtwy emAeypévwy @utwy (Sinapis alba, Borago officinalis, Chrysanthemum
coronarium, Matricaria chamomilla, Coriandrum sativum, Medicago lupulina, Vicia
sativa, Pisum sativum kai Hordeum vulgare) otnv TTpoGEAKUCN WEEAUWY EVTOUWY
(exTiunon pe suction sampling) Kol UPEVOTITEPWY  ETTIKOVIQOTWY (TTAPATHPNON
EMOKEYINOTNTAG) TTOU PTTOPOUV VA XPNOIKMOTIoIoUV Ta QUTA QuTA WG evdlaiTnua
oTnv KaANi€pyeia TNG €AIGG Kal Tou apTtreAloU. Ta dUo piypata diE@epav wg TTPog TNV
TTapouaia A un Twv M. lupulina, C. coronarium kal Twv KaAAEpyoUpeVWY €10WV Kal
SOKINGOTNKAV OF vnoideg 3 m? OTO €0WTEPIKG eVOG EAQIIVA OTNV TIEDIAdA TNG
Meooapdg - Kprtn kal og tepdyia 45 m? ota épia evog aptreAwva ato AuOvTaio -
OAwpiva. Kai oTig dUo Tepioxég eixape BAGOTNON OAWV Twv CTTAPPEVWY €I0WV
€KTOG ammo auTd Tng oik. Asteraceae evw Kupiapyo €idog oTa piypara ATav 10 S.
alba. O papTupag (autopung BAaoTnon) otnv eNid TrepieAduBave Ta €idn Sinapis sp.
(kupiapxo), Sorghum halepense, Amaranthus spp., Cynodon dactylon, Convolvulus
sp. kal Arundo donax evw oTo auTTéAl Kataypdenkav Ta €idn Chenopodium album
Kal Xanthium strumarium. YUPEVOTITEPA-ETTIOKOVIOOTEG TTOU KATAYPAPNKAV Kal OTIG
OUo KaAAipyeleg ATav Kupiwg povApn Andrenidae kai og€ TTOAU MIKPOTEPOUG
apiBuoug péNooeg (Apis mellifera) kai BopBivor (Bombus sp.) evw dev
Tapatnenonkav €idn Tng oikoyévelag Megachilidae. Ztnv kaAAiépyeia TNG €NIGG N
ETTIOKEWYINOTNTA ATTO UMPEVOTITEPA ETTIKOVIOOTEG ATAV PEYAAN KaTd Tnv avBogopia
Tou S. alba aAAG dev OIEPeEPE ONUAVTIKA PETAEU TWV HIYHATWY Kal atrd TO JApTUPQ
6tav To0 auto@uég Sinapis sp. ATav oe avonon. Kartd tnv avBogopia Twv B.
officinalis ka1 C. sativum, n €mMOKEWPIPOTNTA ATTO TOUG ETTIKOVIAOTEG ATAV ONUAVTIKA
MeyaAUTEPN O€ OX€On ME TOV PAPTUPA. 2TO AMPTTEA, N ETTICKEWIUOTNTA OTTO
UMEVOTITEPA  ETTIKOVIAOTEG KATA Tnv avBogopia Tou S. alba Arav onuavtika
MEYOAUTEPN OTO piyda pe Ta KaANigEpyoUpeva @uTd (Bikog Kal PTTIgEN) oTnv avenon
evwd ATav Pndevik oTov paptupa. Katd Ttnv avBogopia Tou B. officinalis
KaTtaypd@nke HIKPR  ETMOKEWINOTNTA oTmd  uhevoTiITEpa  Andrenidae evw N
EMOKEYINOTNTA OTOV PdpTUPa ATAV Pndevikh. AvrtiBeTa, o€ autopur BAGoTnON OTA
TEPIBWpPIa VOGS auTTEAWIVA TTOU BpioKeTal o€ atréaTacn 2 km atd Tov TTEIPAUATIKO
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QUTTEAWVO KATOYPAPNKE ETIOKEWPIUOTATA aTTd UPEVOTITEPA Andrenidae kal péEAICOEG.
H avayvwpion Twv w@eAipwyv eviopwyv gival o€ EENIEN.
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Extensive monoculture and intensive weed control have led to the reduction of
habitats of pollinating and beneficial insects in agro-ecosystems with a negative
impact on the crops (80% of the cultivated plants in the European Union are
entomophilous) and the environment (reduction of biodiversity). The present
research study examined the effect of two ground cover with selected flowering
species (Sinapis alba, Borago officinalis, Chrysanthemum coronarium, Matricaria
chamomilla, Coriandrum sativum, Medicago lupulina, Vicia sativa, Pisum sativum
kal Hordeum vulgare) on beneficial insects (assessment via suction sampling) and
pollinators (assessment by observation of flower visits) that could use these plants
as a refuge and food resource in olive and grape vine. The two mixes differed in the
presence of M. lupulina, C. coronarium and the cultivated species and they were
tested as islands of 3 m? within an olive orchard at the Valley of Messara - Crete
and in plots of 45 m? at the borders of a grape vineyard in Amynteo - Florina. In
both areas the sawn species germinated except for those from the family
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Asteraceae and the predominant species in the mixes was S. alba. Control (natural
vegetation) in olive included the species Sinapis sp. (predominant), Sorghum
halepense, Amaranthus spp., Cynodon dactylon, Convolvulus sp. and Arundo
donax while in grapevine the recorded species were Chenopodium album and
Xanthium strumarium. The recorded Hymenopteran pollinators in both cultures
were mainly Andrenidae (mining bees) and in much smaller numbers bees of Apis
mellifera and bumble bees (Bombus sp.) whereas no Megachilids were observed.
In olive, a lot of flower visits from Hymenopteran pollinators were recorded during
the flowering period of S. alba but there was no significant difference in visits
between the mixes or comparing with the control during flowering of the naturally
growing Sinapis sp. When flowers of B. officinalis and C. sativum were present,
flower visits from pollinators were significantly more in mixes than in the control. In
grapevine, significantly more flower visits from Hymenopteran pollinators were
recorded during the flowering period of S. alba in the mix where the crop cultivated
species (V. faba and P. sativum) were present and flowering whereas flower visits
were null in the control. During the flowering period of B. officinalis a small number
of flower visits from Andrenidae were recorded whereas no visits were recorded in
the control. On the contrary, flower visits from Andrenidae and A. mellifera bees
were recorded in spontaneous vegetation at the field margins of a vineyard located
2 km away from the experimental vineyard. Sorting of beneficial insects is still in
process.
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Emidpaon Tpiwv uypwyv Trayideuong Kal afIoTIKWYV TTapayovIwyV o€ TTayideg
mapepBoAng (pitfall traps)

Z.1. NNANTPAKH ka1 A. KOAAAPOZ

2x0An TexvoAoyiag ewrroviag, T.E.I. Kontng, 2taupwuévog, HpdkAgio

Eicaywyn

210 aypoktnua Tou T.E.L., atov aypd 1ng OikoAoyiag, die€AxOn Treipapa yia n
OUYKPITIKR] WEAETN TPIWV Uypwv Trayideuong o€ Trayideg TTAPEPPOARG £6AGPOUG
(pitfall traps). Ta uypd ouykpiBnkav TG00 WG TTPOG TIG TUVOAIKEG CUANAWEIG, GO0 Kal
WG TTPOG TIG ETTIUEPOUG CUANAWEIG TwV a@BovoTEPWY CWIKWYV opddwy. EEetdotnkav
emiong ol €mdpAoelS OPICUEVWY ABIOTIKWY Trapayoviwy, OTwg Bepuokpaaia,
OXETIK uypaocia, TNAIKOv OXETIKAG uypaoiag TIpog Bepuokpacia kal TEAOG
BpoxoTmTwaon.

YAikd ka1 Mé@odoi

MNa tn dieCaywyn NG PeAéTNg ToTmoBeTABNKOV 12 Trayideg £dAPOUG, OE TPEIG
oxedov TapAAAnNAeg oelpég, Twv Teoodpwyv Tayidwyv. O1 Tayideg €dAPOUG WG
€UKOAEG Kal YPYOPES OTN AEITOUPYIa TOUG KAI WG AEITOUPYOUOEG OUVEPYATIKA O€ £va
TAEypa TTayidwy Bewpeital 0TI YTTOpoUV va TTPOCPEPOUV TTOAAEG TTANPOPOPIEG.
>ulnteital aTAWG TO KAAUTEPO ava TTePITITwon uypod (Southwood, 1978). Ta doxeia
TTOU XPNOIYOTTOINCAKE OTO TTAPOV TTEipapa ATav TTAAOTIKA PIOG XPAOEWS Kal gixav
MeyoAUTEPO PéyeBOG aTTd auTd TTou XpnaoiyotroloUvtal cuvABwg. AnAadr 1o UWog
Toug ATav 12cm (avri yia 10), n TepPiYeTPOg 0TO X€IAOG Tou doxeiou ATav 30cm (avTi
yla 22) pe diaueTpo 9cm (avti yia 7,5) Kal n TTEPIUETPOG OTOV TTUBPEVA TOu ATAV
19cm (avTi yia 16) ye didperpo 6¢cm (avri yia 4,5).

>& KGOt oeIpd XpNnoIPOTTOINONKE BIaPOPETIKO Uypsd Trayideuong. Ta Tpia uypd
TToU ¥pnoigotroinBnkav Atav kopeopévo didAupa NaCl (aAaTtévepo), YAUKOAN Kai
apaid didhupa ofikou ogéog (Kolvo EUdl oguTnTag 6°). To aAatovepo Bewpeital KAAO
péoo Trayideuong atrd oplopévoug epeuvnTéG (Schmidt et al., 2006) evw To {UdI Pe
ageTnpia TNV KAAOIKA gpyaacia Tou Lacovone (1985), 6TTou xpnoiuoTToINBNKE wg Jn
e€e1dikeupévo  uypd  oUANANWNG, XPNOIMOTIOIEITAI WG  ONUEPA  PE  DIAPOPES
TapaAAayég €ite yia pupprykia (Chen et al., 2011), eite yia KoAedmrrepa (Borges
and Serrano, 1993).

Ta uypd TTayideuong evaAAdooovTav KUKAIKG OTIG O€Ipég ava OelypatoAnyia.
Alevepyouvto Tpeig delypatoAnyieg efdopadiaiwg. To TpiIRuepo diIdoTnUa avayoTav
(x2/3) waoTe va 1c0duvapei o€ Baputnta he Ta dinuepa. H 6An ogipd delypaToAnyiwyv
oinpkeoe amo 19/01/2011 €wg 23/03/2011 (evvéa €pdouddeg TTou TrepIEAGUBavav
OUVOAIKG 27 ouMlhoyég trayidwyv). Ta {wa TTpoodiopioTnkav o€ eTTimedo TAgEwvV
KUpiwg, aA\G opiopéva Kal o  XounAotepo (T.X. olkoyéveleg Formicidae,
Sminthuridae). Ta amoteAéopata eAéyxBnkav oTaATIOTIKA ME XPron avaAuong
dlakUpavong (ANOVA), KoBwg Kal pn TTapAaueTPIKWY EAEyxwv (tests Tukey,
Duncan, Scheffe) xpnoiyotroiwvTag 1o Aoyiopikd SPSS 17.0.

Atlotroinénkav kAipatohoyikd dedopéva BEpUOKPACIag Kol OXETIKAG uypaciag
atré Tov KAwRO Tou AypokTAuaTtog Tou TEI, o otroiog kataypd@el TIUEG avd nuiwpo.
Xpnoiyotroiénkav ol Péool Opol TTou avTioTolxoUuoav OTo JIACTNHG TNG KABE
delypgaToAnyiag, dINUEPO i TPINPEPO.
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AtroteAéopata

H utmdBeor) pag mpog emBeRaiwon ) didweuon nTav 0TI oI CUAWeIg dev Ba
TTapoucialav diagopég, ouTe avd TeTpdda (oeipd) Tayidwv, oute avdAoya pe TO
XPNOIMOTTOIOUEVO UYpO OTIG TTayideg. AuTh n uTTdBeon av Kal dev dlaYPeUcONKe yia
TO 0UVOAO Twv CWwv, 6Tav Ta egetdoaue XwpioTd (ava Tagivouikn povada, taxon),
TTOAEG POpPEG KaTETTEDE TOOO O€ OXEON PE TO UTTOOUVOAO Twyv Trayidwyv (TeTpdda i
ogIpd), 600 Kal o€ ax€On ME TO UYpO TTayideuong. ZTaTIOTIKA ONUAVTIKEG OlAQPOPES
oTov apIBUO cUAAaPBaVOPEVWY {WWV O OUYKEKPIMEVES CWIKEG OUABEG, avaloya Ye
TO uypod TTayideuong eixav TTaparnpenBei amd 1o epyaoTnpid pag (MetpotrouAou,
2010) ka1 atreTéAecaV TNV QQOPN| YIa QUTAV TNV EPYaaia.

O1 KUpieg opadeg TIG oTroieG efeTdoape XwpPIOTA, ATav AKApea, ApPAXVEG,
KoAeomrepa, KoAAépBoAa, Aimrepa, Formicidae, Opoémrepa, MaAdkia, GaAdyyia,
Sminthuridae, evw o1 uttdloitteg opadotroiOnkav wg Others (1 ANa, pe TPEIG
opadeg Mpovuupeg, Yuevomrepa kai lodtroda va armoteAouv mrepitrou 10 70% Twv
«ANWVY).

Mivakag 1. O1 ouadeg TTOU EUPAVIOAV OTATIOTIKA ONUAvTIKES dla@opég (ANOVA),
oUp@wva e oelpég TTayidwv A uypd Trayideuong (3+3), 6TTWG TIG TTAPOUCIAlEl TO
OTATIOTIKO TTPOYPANUA.

Mean .
Sum of Squares df Square F Sig.

Between

Groups 397,997 5 79599 | 2,902 | ,016
COLEOPTERA  M\within Groups 4279,605 156 27,433

Total 4677,602 161

gfx"sg” 14949,997 5 2089,999 | 2,501 | ,033
DIPTERA Within Groups 186510,091 156 | 1195,578

Total 201460,088 161

Between

Groups 2351,265 5 470,253 | 8,261 | ,000
MOLLUSCA Within Groups 8880,346 156 56,925

Total 11231,610 161

gfé‘l’;’sg” 533,975 5 106,795 | 4,360 | ,001
SMINTHURIDAE M\within Groups 3821,136 156 24,494

Total 4355,111 161

get""ee” 429,791 5 85958 | 7451 | ,000
OTHERS roups

Within Groups 1799,761 156 11,537

Total 2229,553 161

2T0 EPWTNPA AV Ol CUAAAWEIG ATAV QVETTNPEAOTEG ATTO TN OEIPA TTAYiIdWY Kal TO
uypd OBelypoToAnwiag yia 1o oUvoAo Twv JWwv, TIG €€ KUpIEG ouadeg [ApAxVEG,
KoAAéuBoAa (TTAnv Sminthuridae), Aitrrepa, KoAedmrepa, MaAdkia, Sminthuridae]
kal Ta AAa (others) poékuye (ANOVA), 6T dev dlo@Eépouv OTATIOTIKG OTO GUVOAO
Kal OTIG dUo atrd TIG ETTINEPOUG OUadeS (Apaxveg, KoAAEUBOAa), ald diagépouv
oTig uttéhoitreg (Aimrrepa, KoAedmrepa, MaAdkia, Sminthuridae kai AAAa), oTig dUo
TPWTEG O€ TITTESO ONUAVTIKOTNTAG 95% Kal OTIG TPEIG TeEAEUTaieg o€ eTiTredo 99%
(Mivakag 1). Téoo n oeipd 600 Kkal To Uypo Trayideuong emnEEAlav OPICPEVEG
OpadEG.
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MNa TTapddeiyya, oUPQWVO PE Ta PN TTOPAUETPIKG tests, n TpwTn Oglpd
egpaviCetal  TITwXOTEPN 0€ OUANAwelg AimTépwy, KoAeomrépwy, MaAakiwy,
Sminthuridae kai AANwv. AuTO gu@avifeTal OTOTIOTIKA ONPAVTIKO O OXEONn ME TIG
QTTOTEAECHATIKOTEPEG OEIPEG Kal Uypd, KaTd Duncan kai yia Ta TTévie taxa, evw yia
Ta Tpia TeAeuTaia kal katd Tukey. O1 ammOTEAEOUATIKOTEPEG OUWG OEIPEG KAl UYpPA
Oev gival idleg yia 6Aa Ta taxa (TTou polipddovTal aTn deUTEPN KAl TPITN OEIPd, KABWg
Kal o€ YAUKOAN kai E00I).

2T ouvéxela egetdloviag TO  Ouvduaopd oeIpdg  TTayidwv  PE  uypo
delypyatoAnyiag TTPoékuwe aTaTIoTIKA onuavTikr diagopd (ANOVA) yia Tig TEooepIg
(KoAedtrtepa pe 95% emitmedo onuavtikétnTag, MaAdkia, Sminthuridae kair AAa
99% emriTredo onuavTikétnTag) (Mivakag 2).

Mivakag 2. O1 opddeg TTOU EPPAVIOAV OTATIOTIKG ONUAVTIKEG Bla@opég (ANOVA),
oUp@Wva e ouvduaopo oeipwyv TTayidwyv, avaloya pe 1o uypo trayideuong (3x3),
OTTWG TIG TTAPOUCIACEl TO OTATIOTIKO TTPOYPAUUA.

Sum of Squares df Mean Square | F Sig.

Between Groups 533,506 8 66,688 2,275 | ,031
COLEOPTERA | Within Groups 2110,667 72 29,315

Total 2644,173 80

Between Groups 6450,395 8 806,299 12,029 | ,000
MOLLUSCA Within Groups 4826,222 72 67,031

Total 11276,617 80

Between Groups 658,222 8 82,278 3,023 | ,006
SMINTHURIDAE | Within Groups 1959,333 72 27,213

Total 2617,556 80

Between Groups 669,556 8 83,694 6,705 | ,000
OTHERS Within Groups 898,667 72 12,481

Total 1568,222 80

ZUpQwva pPE Ta un TTopaueTpikG tests, n TTpwTn oeIpd, OTaV €XEl WG UYPO
aAatovepo  eu@avifetal  TITwXOTEPN o€  OUANAWelg KoAeommépwy  (Duncan),
MaAakiwv (Tukey, Duncan, Scheffe) kai Sminthuridae (Tukey & Duncan), akoun
Kal Aimrrépwyv (Duncan), TTapdT n avdAuon diakupavong dev deixvel onuavTikoTnTa,
yla Tnv TeAeutaia opdda (Mivakag 3).

> OTI apopd OUWG TOUG ATTOTEAECUATIKOTEPOUG OUVOUAOUOUG OEIPWVY UE Uypd,
avaAoya pE TIG TTAPATTAVW OPAdES Cwwv gu@avifovTal d1Id@opol cuVOUATHOi TToU
mepIAauBavouy Tn delTepn aeipd Pe uypo EUdI Kal TNV TPITN, ME DIOPOPETIKO UypPo i
uypd, avahoya Pe TNV €€eTadduevn ouada. e 0TI agopd Ta KoAedTTepa Kal GAAoI
ouvduaopoi ep@avi¢ouv armroteAeopatikétnTa. MNa 1o taxa Maldkia kai AN
epavifovral dloQopEg OTa eTTTTEDN ATTOTEAECUOTIKOTNTAG OKOUN KAl KAT& TO un
TTapapeTpIkO Scheffe, TTou €xel «auoTnPoTEPES TTPOBIAYPAPES» aTTO Ta GAAC dUO.
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Mivakag 3. O1 KupIdTEPEG BIAPOPES TTOU EVTOTTIOTNKAV, CUVOTITIKG O€ GUVOUACGHOUG

OEIPWV PE Uypd TTayideuong.

. . . . , ZTOTIOTIKOG
Opada gppavifouoa diagopég | Medio diapopwv "EAeyyoc
Aitrrepa, KoAeotrepa, MaAdkia | Zeipd i uypd ANOVA 95%
Sminthuridae, AANa >&1pd R uypo ANOVA 99%
Aitrrepa, KoAedTTepa 1" ogipd TITWYOTEPN Duncan

. . . , n . . Duncan &
MaAdkia, Sminthuridae, AANa 1" oeipd TTwWXOTEPN Tukey
KoAedmTepa 2" geipd, £0d1 TTAOUCIOTEPQ Duncan
Aitrtepa =041 TAoUC16TEPO Duncan

. . . . Duncan &

n
MaAdkia 3" og1pd, YAUKOAN TTAoUCI0TEPQ Tukey
. . < e . Duncan &
n
Sminthuridae 3" oeipd, EUdI TTAoUCIOTEPO Tukey
., . . Duncan &
n
AN 3" ogipd TTAOUCIOTEPN Tukey
KoAeoTtTepa Zuvduaopuég oeIpag - uypou ANOVA 95%
MaAdkia, Sminthuridae, AMa Zuvduaoudg oeIpdg - uypou ANOVA 99%
KoAeoTmtepa, Maldkia, Aitrrepa, | 1" oeipd ye ahatovepo n D

: . i uncan

Sminthuridae TTWXOTEPN

MeAeTwvTag TNV €TTidpACcN TwWV BEPUOKPATIWY OTIG TUANAWEIG, OPASOTTOINCAUE
TIG YEOEG BEPUOKPATIEG CUPPWVA HE TO AKEPAIO PEPOG TWV TIMWY TOUG WG £€RG: 7° -
9° wg 1" karnyopia, 10° - 11° wg 2", 12° - 13° wg 3" kar 14° - 17° wg 4"
>2uyKpivovTag OUVONIKA TIG CUANAWEIG WG TTPOG TIG BEPUOKPOTieg, aveCapTATWG
uypou Trayideuong, n avaAucon diakupavong Oev Oeixvel OTATIOTIKA ONUOVTIKEG
O1aPOPEG, OUWG O JN TTAPAMETPIKOI OEIKTEG EPPavifouv dIaPopES, PETAEU TTPWTNG
Kal TETAPTNG Katnyopiag, o pev Tukey yia ta KoAedmtepa, o de Duncan €ITTA(OV Kal
ylo TO JUPHAYKIA, wg TTIo dpBova oe uwnAég Bepuokpaaieg (Mivakag 4).

E&etdlovrag oTn ouvéxela Ta Tpia uypd TTayideuong XwpIoTd, yia TO aAaTOVEPO
Oev gupavioTNKaV OTATIOTIKA ONPAVTIKEG Bla@opEG avaloya pe Tn Beppokpaacia. MNa
TN YAUKOAN oupgwva pe v ANOVA utmpxav diagopég ota KoAAéuBoAa. O
XauNAOTepeC Beppokpaacies (1M katnyopia) euvooloav Ti¢ GUAAAWEIG KOoAeUBOAWY
oUPQWVA Kal JE TOUG TPEIG KN TTOPAUETPIKOUG OEIKTES. € OTI APOpd OTIG CUANYEIG
TWV ETTINEPOUG OUAdWY OTTOKAEIOTIKG a€ =U0I, ep@avidetar ANOVA onuavTikr Jévo
ylo puppnykia (95%). Ztn diamiotwon 011 culaufdvovtal TTEPICOOTEPA  OTIG
UYNAEG BepuokpacieG ocup@wvouv Kal ol dUo TrapaueTpikoi Otikteg (Tukey &
Duncan), o1 omroiol 6pwg deixvouv 10 idIo Kal yia Ta KoAeotrepa (Mivakag 4).

OpadoTrolwvTag TIG TIHEG OXETIKAG Uypaaiag, ol TINEG aTTd 47-60% evotroinBnkav
WG XaunAég, 61-69% wg péoeg kai 70% kol Avw wg uwnAég. H ANOVA dev
EUPAVIOE OTATIOTIKA ONUAVTIKEG BIAPOPES, GAAG TO PN TTAPAUETPIKO TEOT Tou Tukey
Oceixvel TIG PEOEG uypaoieg va €uvoouv Tn cUANwn Twv Malakiwv €vavt Twv
XOUNAWY, evwy To TeOoT Tou Duncan TIG PECEG KAl UWNAEG va UTTEPTEPOUV OE
OUAAWEIG aTTo TIG XAUNAEG.

Emeidr) 10 TNAIKO OXETIKAG uypaciag TTpog Bepuokpacia eival TTOAEG Popég
ONMAVTIKOTEPO ATTO TIG XWPIOTEG TIMEG, UTTOAOYIOAUE TO TINAIKO OXETIKNG uypaciag
(%), Tpog TN Bgppokpacia (og °C) pe oTpoyyuhoTroinon Ot OKEPAIO QPIBUO.
Xapaktnpioape xaunAo (17 karnyopia) 10 TNAiKO pe TiEG 3-5, peoaio (2"
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Kartnyopia) 1o TNAiKo e Ty 6 kai yeydAo (3" kartnyopia) 1o TrAIKO peE TIPEG 7-8. H
ANOVA ¢édwaoe oTaTIoTIKG onuavtiki diagopd yia 1a MaAdkia kal OAa Ta pn
TTAOPAPETPIKG TEOT £0€IEav OTI Ta XapNnAG TTnAiKa (OXETIKY uypacia/ Bepuokpaacia)
uTTeEpTEPOUCAV OTOTIOTIKA ONUOVTIKA O€ CUANAWEIG PoAakiwv oTtd Ta uywnAd
(Mivakag 4). Av Kal €k TTPWTNG OWewg auTo Eevilel, Oev gival T6oo TTapdagevo, Kabwg
o1 SelyhaToANWieS Eyivav XEIPWVA Kal apxr HIag «dpooepig» avoigng.

Mivakag 4. O1 kupidTEPEG SIAPOPEG TTOU EVTOTTIOTNKAV CUMGWVA PE aBIOTIKOUG
TTAPAYyOVTEG JOVO 1) o€ oUVOUAOUO TOUG PE UYpd TTayideuong.

Opada gp(pawzouoa Medio SlapopwV ?:wucwxog
Siagpopég EAeyxog
KoAgoTTepa Ywnhég 8° ToAAG, xaunAég Aiva | Duncan & Tukey
Formicidae YwnAég 8° ToAAG, xaunAég Aiya | Duncan
Collembola Me yAukOAn eminpedlouv o1 8° ANOVA 95%
Me yAukOAn TTOAAG o€ xapnAég | Duncan, Tukey &
Collembola Beppokpaaieg Scheffe
Formicidae Me €081 etinpedlouv o1 8° ANOVA 95%
’ . 0 7
Formicidae, KoAeéTtepa Me F’Ué," uan)\eg 8" moMa, Duncan & Tukey
XOUNAEG Aiya
MaAdkia Niya o€ xapnAég ox. Yypaoieg | Duncan & Tukey
MaAdKIa nAiko (2x. Yypaaia/ ANOVA 95%
Beppokpaaia)
MaAdKia X'apr])\o TINAIKO TTOAAG, uwnAS Duncan, Tukey &
Aiya Scheffe
KoAeomTepa EVTOY” Bp"’?” Aiya, xwpic Duncan
Bpoxn ToAAG
=NPOPIAEG OPADBES ‘Evtovn Bpoxn Aiya, xwpig Duncan
(oUvolo) Bpoxn TToAAG

E&etdloviag aBpoioTikd Tn  BpoxOTTwon OTo  PecodidoTnua  Tng  KABe
oelypatoAnyiag, TapdT n avaluon diokUpavong Ogv divel OTATIOTIKA ONUAVTIKEG
S1a@opég, 0 un TTapapeTpikdg Duncan, divel Ta KoAedTTepa atmouaia Bpoxng va
euvoouvTal Ot oxéon Me Tnv «éviovn Bpoxomtwon» (dvw Twv 20mm oTo
peocodidaTnua TnG delypaToAnyiag).

Ouadotmoiwvtag  TIG KUpieg opGdeg oe  EnpogiAeg  (Akdpea, ApAxVeg,
KoAeodmrepa, Aimrepa, Muppnykia, Opdmtepa) kal  uypo@iAeg  (KoAAéuBoAa,
MaAdkia, ®aAdyyia, Sminthuridae), av kai n avaAuon Olakdpavong dev divel
OTOTIOTIKWG ONUAVTIKEG DIAPOPEG, O PN TTAPAPETPIKOG deikTng Duncan deixvel 1o
avapevopevo, o1l dnAadn n TTARPNG atmoudia BPoxOTITwOoNG €UVOED TIG ENPOPIAEG
ouadeg o€ axéon Pe Tnv Eviovn Bpoxomtwaon (Mivakag 4).

O ©ociktng BlotroikiAdTNTAG Shannon, ava Trayida kupaivetar amdé 0,97 otnv
oydon éwg 2,39 otnv évarn Trayida. Opwg dev deixvel OTATIOTIKA ONUAVTIKA
d1d@opd, ouTte ava ocipd ouTe avd uypod, oUTe av £EETACTOUV XWPIOTA Ol TETPADEG
(oe1pég) TTayidwv o€ cuvduacud e Ta uypd Trayideuong (3x3). Or yeydAol apibuoi
oUMAYewy, emmeldr ouvABwg ogeihovtal o pia 3 dUO opadeg, odnyouv o€
Melwpévn TIuA Tou deikTn BIoTToIKIAOTNTAG (Aldypapua 1).

BpAkape 11 OXETIKEG TINEG £BDopadiaiag BIOTTOIKINGTNTAG O¢ KABE TTayida. Autd
€yive dlaipwvtag TIG eBdopadiaieg TIUEG BIOTTOIKINOTATAG KABe TTayidag pe TN
XOUNAGTEPN OAWYV TWV ERLSOPGdWY.
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MARBog cUAAAYEWYV & BIOTTOIKIAGTNTA TTaYiIdWV

Tipég Shannon

0 500 1000 1500 2000 2500 3000 3500
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Aidypappa 1. O1 Tigég BIOTTOIKINGTNTAG TWV dWEKA TTAYiIOWY CUVOAIKA.

‘ET01 kK&Be Trayida ge kGBe eBOopada gixe pia OXETIKA TIPA BIOTTOIKIAOTNTOG TTOU
TIPOEKUTITE aTTO TN dlaipeon Pe TN PIKPOTEPN eRdouadiaia dikr TnG TIUA. H cuoxéTion
ME TO TINAIKO OXETIKNAG Uypaciag TTpog Beppokpaaia deixvel av autd eTnpéade TTPog
Ta TAVW A TTPOG Ta KATW TIG TIMEG PIOTTOIKIANOTATAG. 'EXOovTag petatpéwel o€
eBdopadiaieg TIG TIUEG BIOTTOIKIAGTNTAG QiPETAI N ETTIOPACH TWV UYPWVY TTayideuong,
agou evidg TG €fOOUAdAg XpnoipoTtroiolvTal OAa oTnv KABe tayida. Mapdt n
avdAuon diakupavong dev divel OTATIOTIKA ONUAVTIKEG dIOPOPES KAl OTA TPIA N
TapaueTpika 1€0T (Tukey, Duncan, Scheffe) epgavifovral Ta xaunAd mnAika (TiA
TEPIE TOU 4) va uoTepoUV O€ BIOTTOIKINOTNTA €vavTl TwV PEoaiwv (Tiun TEPIE Tou 5)
O€ OTATIOTIKA ONUAVTIKO €TTITTEDO, PE TNV EMQUAAEN TWV AVICWY OEIYUATWV.

Zuptrepdoparta - ZuiATnon

Omwg @aiveTal amd TOUG OUYKEVTPWTIKOUG Trivakeg 3 & 4, 1o uypd
oelyyatoAnyiag e€mdpolv  OTATIOTIKA ONUAvTIKG oTov  aplBud  (Jwwv, TToU
ouMapBavovtal atrd ouykekpipéveg opadeg (KoAedTtepa, MaAdkia, AiTrrepa,
Sminthuridae, AA\a), evw aA\nAemdpolv Kal MPe  APIOTIKOUG TTaPAYOVTEG
(Bepuokpacia, ox. uypacia, BpoxoTTwon) f ouvduaouoUlg Toug (TTNAikov oX.
uypaciag/Bepuokpacia), TTAAI OTATIOTIKA ONUAVTIKE O€ OTI a@opd OTIG GUANAWEIG
OUYKEKPINEVWY  opddwv  (KoAedmrTrepa, MaAdkia, KoAAéuBoAa, Formicidae,
ENPOPIAEG OPAdEG WG GUVOAO).

AvTiBeTa dev TTpoEKUWE va €TTNPEALOUV OTATIOTIKA onUAvTIKG oUTE TIG OUVOAIKEG
OUAAYeIG, oUTe TIG CUAAAWEIS GAAwv ouddwv (Akapea, Apdxveg, OuoTITEPQ,
®daAdyyia), oUte e1Tiong T0 B€iKTN BIOTTOIKIAOTATAG.

Kupiwg n emoxn (xelMwvag, apxég avoigng) kai 1o aUviopo Xpoviké didoTnua
(O1Iuepa, TpIRPEPQ), AiydTepO TO PEyEBOG TNG TTayidag, kaTéoTnoav duvaTr TN XprRon
TTNTIKWV Uypwv (ahatovepo, E0dI) ae pitfalls, oTig KAipaTikéG ouvOnikeg TnG Kpntng.
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Influence of three liquids and abiotic factors in pitfall traps

Z.1. LIANTRAKI and D. KOLLAROS

School of Agricultural Technology, T.E.I. Crete, Stavromenos, Herakleio

We have tested three liquids in pitfall traps during nine weeks, in the area of
T.E.l. Crete, Herakleion. The 12 traps were separated in subgroups of four and the
change of liquid was every two days and by rotation of glycol, vinegar and brine
(saturated salt water).

The total number of trapped invertebrates and the Shannon biodiversity index
are not influenced by the liquid. By contrast some taxa as Coleoptera, Mollusca,
Sminthuridae, Diptera have statistically significant difference according to Analysis
of Variance (ANOVA). By comparing liquids together with subgroups of traps we
have also statistically significant difference.

The combination of glycol and low temperature gives statistically significant
difference in numbers of trapped Collembola as it is presented by ANOVA and the
three non parametric indices (Tukey, Duncan, Scheffe) we have used.

The combination of vinegar and high temperature gives statistically significant
difference in higher numbers of trapped Formicidae as it is presented by ANOVA
and the two non parametric indices (Tukey, Duncan).

Other results are more expectable, as for example the fact that Mollusca “prefer”
medium relative humidity (Tukey, Duncan) in comparison to the low one. Another
expected result is that Coleoptera are more abundant in the absence of rain, as
they do also the unified xerophilous groups (Acarina, Araneae, Coleoptera, Diptera,
Formicidae, Homoptera) (Duncan index).
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ZuykevTpwoeig OEaAikoU 0§éog oTa TTpoiovTa TG HEAICOOG,
HEAI Kal BaoIAIKOG TTOATOG

M. MMOKAPH?, A. APANOIAOY?, A. XAPIZTOZ? kau ®. XATZHNA?

lvornirodrto TexvoAoyiag Newpyikwv lMpoidviwv — EGIATE, AukéBpuon, 2oq. Bevi{éAou 1,14123
2lyoTiTouto MeAioookouiag- EGIATE, N, Moudavia, 63 200

Eival yvwaoté 611 n xpnon 3,5% f kai 3,2% du-£vudpou ofahikol ogéog ot
S1dAupa Caxapng 50% TtrpokaAei TpoPAfjuaTa oTov avoixtd yovo (Hatjina et al,
1995). AvtiBeta n xprion 3% kai 3,2% du-évudpou oEalikou 0&Eog aAAG o€ didAupa
Caxapng 33% Oev TTpoKaAei kavéva TTPORANUa oTo yOvo Kal oTnv avamTuén Tou
peNiooiou. O oTOX0G TNG epyaaiag auTrg ATav va eAEyEel TIG MOAVEG aviXVEUTIPEG
TTO0OTNTEG TOU 0EAAIKOU 0&E0G OTO PEAI Kal OTO BACIAIKO TTOATO, €101 WOTE va Yivel
TAnpéoTepa karavonTi n dpdaon Tou.

BaoiAikdg TTOATOG OUAAEXBNKE attd BaciAIKG KeMId peNICOIWV oTa oTToia: A: dev
€yIve Kapia epappoyn pe ofoAikd ofu, B1: €yive 1 epapuoyn pe 3,5% ofahikou
o&tog ae 50% diaAupa Zaxapng, B2: éyive kai 27 epappoyn he 3,5% ofahikol ogéog
oe 50% didAupa faxapng ota idia peANicooaprivn 10 nuépeg Petd v 1" epappoyn,
I1: éyive 1 epappoyn pe 3,2% oaAikol o&fog ae 33% didAupa Cayapng kai IM2:
éyive kai 2" epappoyn pe 3,2% ofahikol oféog oe 33% didAupa {axapng ata idia
pehloooopnvn 10 nuépeg petd v 17 epappoyr]. O BaciAikdg TTOATOG GUAAEXBNKE
KAl KaTayuyonke PEXPI va yivel XnUIKA avaAuon.

AvrtioToixa, o€ Tpia pehicocoopivn (A, E kai Z) xpnoiyotroinBnke n docoloyia
3,2% o&aMikou o&tog ae 33% OidAupa Caxapng yia 2 eQapUOYEG KOl CUAANEXBnKav
avtioToixa 3 deiypata peAiod (A = pdapTupag). H pérpnon Tng ouykéEVIpwWONG Tou
0&aAIKOoU 0&Ewg TOOO OTO PEAI 600 Kal 0TOV BACIAIKG TTOATO, TTPAYHATOTIOINONKE UE
10 KIT No 10755699035 1ng BOEHRINGER MANNHEIM / R-BIOPHARM. H
péTpnon PBaociletal oTnv evQUUIKA MPETATPOTI Tou ofaAikoUu oféwg oe NADH, n
OUYKEVTPWON TOU OTIOIOU HETPATOI PACHATOMETPIKG oTa 340nm (Beutler et al.,
1980).

O1 ouyKevTpwOoEelg Tou 0EaAIKOU 0EE0G TTOU avIXVEUTNKAY OTO PEAI KOl TO BACIAIKO
TTOATO @aivovtal atov Tivaka 1. Eival @avepd ot n delTepn e@apuoyn Pe oEaAIko
ogU au&dvel aT1o JITTAACIO TIG CUYKEVTPWOEIG TOU OEaAIKOU 0&EwG OTO PBACIAIKO
TTOATO TwV PHEAICOWY, €18IKOTEPA OTaV XpnoiuoTroisital N dogoAoyia 3,5% o&aAikou
o¢éog oe 50% OiGAupa Caxopng, yeyovog TTou TBava va OXETICeTal PE T
TpoBARuaTa  Tou  dnuioupyei N ouykekpiyévn doocoAoyia  ofaAikou  otav
XPNOIJoTTOIEITaI € TTEPIGOOUG e YOvo. IMNa To Adyo auTd Kal cuvIOTATaI N XPron TG
doooMoyia 3,2% ogaAikou o&éog o 33% didAupa {dyxapng n otroia dev dnuioupyei
Kavéva TTpORANUa aTov YOVO Twv JEAICOWV aKOua Kal OTav XPNOIYOTToIETal yia 2
OuveEXOPEVEG QOPEG, TBavA yiaTi dev aufdvel Ta UTTOAEiypaTa Tou O&aAIKOU OTovV
BaaoiAiké TTOATS TTépa TTOAU 0€ OXEON PE TOV HAPTUPQ.

AvrioToixa, Ta uttoAgipparta Tou o§aAikoU ogéog aTo PEN Oev augdvovTal Pe TNV
augnon Twv e@appoywv amd pia oe dUo. H dpdon Tou ofaAikoU offwg, oTa
TpoIdvTa TNG MEAIOOAG OAAG kal otnv idla Tn péAicoa xprdlel mmap” OAa autd
€UPUTEPNG EPEUVOG.
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Mivakag 1. Zuykevipwaoelg 0aAikoU o&Ewg aTo BACIAIKG TTOATO PeETE atmd 1 1 Kai 2
EPAPHOYEG PE DIAPOPETIKEG BooOAOYiEG 0EANIKOU 0&E0G

Oudda Egappoyn Aoocoloyieg oEaAikou ZUYKEVTPWOEIG
peENCOWV ogéog 0&aNikou o&€og
(mg/Kg)
BaoiAIkéG TTOATOG
A péprupag | - 3,9
B1 1n 3,5% o&aAikoU o&éog og 50%
S1dAupa ¢axapng 21,56
B2 2n >> 41,74
r 1n 3,2% o&ahikoU o&fog o€ 33%
d1dAupa {axapng 1,04
M2 2n >> 8,92
MEAI
A pépTUpaG | - 21,2
E 1n 3,2% ofaAikou o&fog o€ 33%
d1dAupa Caxapng 30,40
Z 2n >> 26,40
BiAloypagia
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Determination of oxalic acid concentrations in honey bee products,
honey and royal jelly

M. BOKARI', D. ARAPOGLOU?, L. CHARISTOS? and F. HATJINA?

! Institute of Agricultural Products-NAGREF, Lykovrissi Attiki 14123
Hellenic Institute of Apiculture- NAGREF, N.Moudania, 63 200

It has been shown before that the use of oxalic acid (3% OA) in a 50% sugar
solution has a detrimental effect on the development of open brood cells (Hatjina et
al, 1995). One possible reason for the ‘toxicity’ of oxalic acid on open brood could
be the quantity of oxalic acid in royal jelly fed to larvae. The aim of this study was to
determine the residues of oxalic acid on the honey bee products, honey and royal
jelly after the use of different dosage and number of treatments of oxalic acid. Royal
jelly was collected from queen larvae cells treated or not treated according to
specification in Table 1. Also honey samples were collected from 3 colonies as
specified in Table 1. The concentration of oxalic acid of honey and royal jelly, made
with a kit No. 10755699035 of BOEHRINGER MANNHEIM / R-BIOPHARM. The
concentrations of oxalic acid found on the royal jelly and honey sample tested are
shown in Table 1. OA concentrations of up to 3.2% but in 33% sugar solution do not
have high residues of oxalic acid in royal jelly even when applied twice, while more
concentrated doses of oxalic acid increase the amount of its residues in the royal
jelly. This is also in correlation with previous findings suggesting that OA
concentrations of up to 3.2% but in 33% sugar solution do not show any detrimental
effect on open brood development and they can be suggested for treatment. Also,
Oxalic acid concentration in honey does not increase after the 2" application.

Table 1. Concentrations of oxalic acid residues in the royal jelly and honey after
applications with different dosages

Group of Application Dosage of oxalic acid Concentrations of
colonies OA (mg/Kg)
Royal Jelly
A control | - 3.9
B1 1st 3,5% OA in 50% sugar
solution 21,56
B2 2nd >> 41,74
C1 1st 3,2% OA in 33% sugar
solution 1,04
C2 2nd >> 8,92
Honey
D control | - 21,2
E 1st 3,2% OA in 33% sugar
solution 30,40
F 2nd >> 26,40
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Néa €idn a@idwv-@opéwv Tou 100 TOU PwodikoU TNG KapTToudidg
(Watermelon mosaic virus, WMV)

A.T. MANAMANAIIQTOY ka1 A. MAPANTHZ

Epyaornpio ®urompooracdiag, Tunua OE.K.A., ZxoAn TexvoAoyiag ewTroviag,
TEI MeooAoyyiou, 30200 MeooAdyyi

21NV TTapouca PEAETN BIEPEUVABNKE N IKAVOTNTO YETABOONG TOU CNUAVTIKOTEPOU
pN-€upovou, poty 100 TTou TTPooRAAAel Ta KoAokuvBoeIdn otn xwpa (MatmaBaciAciou
K.4., 2002), Tou pwoaikou Tng kaptoulidg (Watermelon mosaic virus) pe diagopa
€idon agidwv. Qg duvnTmikoi @opeig afloAoynBnkav Ta €idn Aphis hederae
Kaltenbach, Aphis intybi Koch, Aphis punicae Passerini, Aphis ruborum (Borner),
Aphis umbrella (Borner), Brevicoryne brassicae (L.), Cavariella theobaldi (Gillette
and Bragg), Chaitophorus leucomelas Koch, Coloradoa rufomaculata (Wilson),
Dysaphis apiifolia  (Theobald), Hyperomyzus lactucae (L.), Hyperomyzus
(Neonasonovia) picridis (Borner and Blunck), Microlophium carnosum (Buckton),
Rhopalosiphum nymphaeae (L.), Tinocallis takachihoensis Higuchi, Uroleucon
chondrillae (Nevsky), Uroleucon picridis (Fabricius), Uromelan jaceae (L.). To €idog
Semiaphis dauci Fabricious, TTou atroTteAei eyvwaopévo @opéa, aflohoynbnke etmiong
yla oUyKpIon TNG OTTOTEAECATIKOTNTAG METABOONG HE Ta UTTO OOKIW €idn.

O1 agideg eykataoTéddnkav emi @uTtwyv Hedera helix, Cichorium intybus, Punica
granatum, Rubus fruticosus, Malva parviflora, Brassica oleracea var. capitata,
Daucus carota, Populus nigra, Chrysanthemum spp., Apium graveolens, Lactuca
serriola, Picris echioides, Urtica dioica, Prunus padus, Ulmus americana, Chondrilla
juncea, Picris echioides, Cirsium arvense, Daucus carota, avTioTolxa Kal EKTEBnKav
ot Bepuokpacia 20°C kal wToTrEPiodo 18 wpwv. Ma TNV eKTEALON TWV SOKIPWV
peTadoaong, ol agideg atrooUpBnKav atod TIG EPYACTNPIAKES ATTOIKIEG TOUG, Ol OTTOIEG
mpoAABav atd éva datopo (KAwVIKEG). O1 a@ideg ekTéBnkav o€ vnoTteia OIdpKEIOG
1,5-2 wpwv Kal TOTToBeTABNKAV o€ OPadeg Twv 25 aTOPWY TTAVW O YOAUCHEVA PE
Tov WMV @utd KoAokuBidg, uBpidio Jedida F1. Q¢ pdpTupag xpnoiyotroinénke 1o
€idog Myzus persicae (Sulzer) pe éva dropo avd @uto-O¢iktn, AOyw 1810iTEPO
UYnAAG IkavetnTag HPETAdoonG, TO OTToiI0 dIATNPEABNKE ETTi QUTWV PATIAVOKIOU,
ToIkINiag Saxa. O1 a@ideg TTpaypaToTToincav doKIJaoTIKG voypaTa didpkelag 3-4
AETTTWYV, OTTOPOKPUVONKOV Kal €yKATAOTABNKAV TTAVW O€ Uyl QUTA KOAOKUBIAG
Jedida F1, kaAU@ONKav pe evTOpOOTEYEG UANIKO Kal TTOPEPEIVAV EKTEAWVTAG TPOPIKA
dpaoTnPIOTNTA HPETAdOONG Yyia dlIdoTnua 6-7 wpwv. ZUuVOAIKdA, eAéyxOnkav 100
QUTA-O¢eikTeG yIa KABe €idog agidag. Ta @uTa-OcikTeg wekdoTnkav pe bifenthrin
(0.25gr &.0./lt) kol peTaPEPONKAV O€ EVIOUOOTEYEG BEPUOKATTIO OTTOU dlaTnpRBnKav
yla 3IdoTnPa TpIWV TOUAGXIoTOV €BJopadwy. Acgiyua @UAAou amd KdBe @uTd
eAEyXONKe pe TNV avoooevqupikr dokiur) ELISA.

Ta €idn Brevicoryne brassicae, Microlophium carnosum kai Uromelan jaceae
amétuxav va peradwaoouv Tov 10. Ta €idn Aphis hederae Kaltenbach, Aphis intybi
Koch, Aphis punicae Passerini, Aphis ruborum (Borner), Aphis umbrella (Borner),
Cavariella theobaldi (Gillette and Bragg), Chaitophorus leucomelas Koch,
Coloradoa rufomaculata (Wilson), Dysaphis apiifolia (Theobald), Hyperomyzus
lactucae (L.), Hyperomyzus (Neonasonovia) picridis (Borner and Blunck),
Rhopalosiphum nymphaeae (L.), Tinocallis takachihoensis Higuchi, Uroleucon
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chondrillae (Nevsky), Uroleucon picridis (Fabricious), avagépovtai yia TpwTtn @opd
01EBVWG WG Popeig Tou 100 WMV (Perring et al., 1992).

H atroteAeopaTikOTNTa PHETAOOONG CUUPWVA PE Tn OTATIOTIKI TTPOCEYYION TWV
Gibbs kar Gower (1960) nTav uwnAdTepn oTO €idog Myzus persicae evw
akoAouBnoav Ta €idn Semiaphis dauci, Aphis punicae, Aphis umbrella, Uroleucon
picridis, Dysaphis apiifolia, Rhopalosiphum nymphaeae, Aphis ruborum, Aphis
hederae, Aphis intybi, Uroleucon chondrillae, Hyperomyzus lactucae, Tinocallis
takachihoensis, Hyperomyzus (N.) picridis, Cavariella theobaldi, Coloradoa
rufomaculata kai Chaitophorus leucomelas.
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New aphid vectors of watermelon mosaic virus (WMV)

A.P. PAPAPANAGIOTOU and A. MARANTIS

Crop Protection Laboratory, Department of Greenhouse Crops and Floriculture, Faculty of
Agricultural Technology, TEI Messolonghiou, 30200 Messolonghi

In the present study various aphid species were evaluated as potential vectors
of Watermelon mosaic virus, the most important non persistent aphid-borne poty-
virus infecting cucurbits in Greece (Papavasileiou et al., 2002). The species Aphis
hederae Kaltenbach, Aphis intybi Koch, Aphis punicae Passerini, Aphis ruborum
(Borner), Aphis umbrella (Borner), Brevicoryne brassicae (L.), Cavariella theobaldi
(Gillette and Bragg), Chaitophorus leucomelas Koch, Coloradoa rufomaculata
(Wilson), Dysaphis apiifolia (Theobald), Hyperomyzus lactucae (L.), Hyperomyzus
(Neonasonovia) picridis (Borner and Blunck), Microlophium carnosum (Buckton),
Rhopalosiphum nymphaeae (L.), Tinocallis takachihoensis Higuchi, Uroleucon
chondrillae (Nevsky), Uroleucon picridis (Fabricius), Uromelan jaceae (L.) were
collected from cultivated and weed hosts. Semiaphis dauci Fabricious and Myzus
persicae Sulzer, an already known and the most efficient aphid vector respectively,
were also included in the aphid transmission tests to allow comparisons of
transmission efficiency with the potential aphid vectors tested. Aphid species were
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established on Hedera helix, Cichorium intybus, Punica granatum, Rubus
fruticosus, Malva parviflora, Brassica oleracea var. capitata, Daucus carota,
Populus nigra, Chrysanthemum spp., Apium graveolens, Lactuca serriola, Picris
echioides, Urtica dioica, Prunus padus, Ulmus americana, Chondrilla juncea, Picris
echioides, Cirsium arvense, Daucus carota plants, respectively. Green peach aphid
colonies were kept on turnip plants, cv. Saxa. Aphid colonies were exposed at 20°C
and 18h photoperiod. Aphids were removed from their clonal laboratory colonies,
starved for 1,5-2h, allowed to prove on WMV infected zucchini plants Jedida F1 for
3-4 minutes, then transferred in groups of 25 individuals to healthy zucchini plants
Jedida F1, and covered with insect-proof mesh. One individual for each test plant
was used for M. persicae, due to species’ high transmitting efficiency. One hundred
test plants were evaluated for every aphid species. After 6-7h plants were sprayed
with bifenthrin (0,25g/It) to eliminate remaining aphids, and transferred to an insect
proof greenhouse for at least three weeks. A sample of each test plant was tested
with enzyme linked immunosorbent assay (ELISA).

The species Brevicoryne brassicae, Microlophium carnosum and Uromelan
jaceae failed to transmit the virus. Aphid species Aphis hederae Kaltenbach, Aphis
intybi Koch, Aphis punicae Passerini, Aphis ruborum (Borner), Aphis umbrella
(Borner), Cavariella theobaldi (Gillette and Bragg), Chaitophorus leucomelas Koch,
Coloradoa rufomaculata (Wilson), Dysaphis apiifolia (Theobald), Hyperomyzus
lactucae (L.), Hyperomyzus (Neonasonovia) picridis (Borner and Blunck),
Rhopalosiphum nymphaeae (L.), Tinocallis takachihoensis Higuchi, Uroleucon
chondrillae (Nevsky), and Uroleucon picridis (Fabricious) are reported as
Watermelon mosaic virus vectors for the first time (Perring et al., 1992).

The most efficient vector using statistical analysis determined by Gibbs and
Gower (1960) proved to be Myzus persicae followed by Semiaphis dauci, Aphis
punicae, Aphis umbrella, Uroleucon picridis, Dysaphis apiifolia, Rhopalosiphum
nymphaeae, Aphis ruborum, Aphis hederae, Aphis intybi, Uroleucon chondrillae,
Hyperomyzus lactucae, Tinocallis takachihoensis, Hyperomyzus (N.) picridis,
Cavariella theobaldi, Coloradoa rufomaculata and Chaitophorus leucomelas.
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ExtotrapaoiTikd akdpea OpBomrtrépwyv o€ TeEPIoXEG Tou Nopou ATTIKAG

£.A. ANTONATOZY? kou N.I. EMMANOYHA?

lEpyo:an?p/o lewpyikng EvrouoAoyiag, Tunua EvrouoAoyiag kai Mewpyikng ZwoAoyiag,
Mrmevakeio @uromraboAoyiko Ivaritouro, 21. AéAta 8,14561 Kngioia
2Epyoronjp/o lewpyikng ZwoAoyiag kai EvropoAoyiag, ewrroviké Mavemmorriuio ABnvay,
lepad O66¢ 75, 11855 Abrva

Ta OpBoTTEpa €xouv éva anuavTiké apiBud QUOIKWY £xBpwv. YTTapxouv TTOAAG
APTTAKTIKA OTTWG TTOUAIG, EPTTETA, TPWKTIKA, ApAXVES Kal KATToIa €idn KOAEOTITEPWV.
Etiong éxouv apkeTd TTapdoiTa OTTWG TTaPacITIKA SiTTTEpa Kal UPevOTITEPQ (Skelly
et al.,, 2002) Akéun TapaacitouvTal atd £va TANB0G OIKOYEVEIWY EKTOTTAPATITIKWV
akdpewv (Zhang, 1998). Ta TTepICCOTEPA EKTOTTAPACITIKA AKAPEQ TTOU £X0UV BPeDei
va Trapacitolv  OpBoémTepa  avikouv OTIG  olkoyéveleg  Eutrombidiidae  kai
Erythraeidae. Zkomdg Tng Tapoucag epyaciag ATav n HEAETN aTmd TTAEUpdg
TIOI0TIKAG oUVBEONG Kal TTEPIGBOU EUPAVIONG TWV EKTOTTAPACITIKWOV OKAPEWY TTOU
Bpiokovtav va TTapaacitouv OpBOoTITEPQ.

Ta OpBomTepa culAéyovtav o€ OUO PN Wekalopeveg Kal pia Wekalopevn
TTEPIOXN ME auto@ur TTowdn PBAAcTnon oTtov Xwpo Tou AigBvoug AgpoAipéva
ABnvwv (A.A.A.) KOBWG Kal O€ PIa PN wekadouevn opeivr Trepioxn otnv MNapvnba o€
upopetpo 1050m. Ta OpBomrrepa  avayvwpifoviav o€ €TTTEdO  €idOUG  Kal
eAEyxovTav AETITOPEPWG WE TNV BonBeia KatdAANANG peyEBuvong o€ OTEPEOTKOTIEIO
yia TNV avelupeon TUXOV EKTOTTOPACITIKWY AKAPEWYV. Ta akapea TTou Bpickovrav
mpoonAwpéva  Tavw ota  OpBomTepa  ouAAéyovrav  kal  dnuioupyouvtav
MIKPOOKOTTIKA TTAPOACKEUATHATA. 2TNV OUVEXEIQ TTAPATNPOUVTAV OE PIKPOTKOTTIO YIa
TNV avayvwpion Twv dlo@opwv taxa. lMa Tnv avayvwpion xenoigotroinénkav
O1xoTOMIKEG KAEideG (Southcott, 1960; Southcott, 1993; Southcott, 1996; Sedghi et
al., 2010). O1 deiypatoAnyieg dievepynBnkav KaTd TOug HAveEG MdAlo péxpl Kai
OkTwppIio Ta £€1n 2007 kai 2008.

H ouvtpimttik TAgiovoTNTa TWV TTOPaoITIONEVWY OpBoTTTEpWY Ot OAEG TIG
TEPITITWOEIG ATAV ATOPA Ta OTToia avAkav oTnv olkoyévela Acrididae. H xpovikni
TEPIodOG aTNV OTToIa TTAPATNPABNKE TTAPACITIONOG Twv OpBOoTITEPWY ATTO AKAPEQ
OTIG YN wekagoueveg Treploxég Tou AA.A. ATav a1md Ta TEAN Tou Mdiou péxpl kal Tov
OkTwpPpIo, evwy otnv wekagdouevn tepioxr) Tou A.AA. kai otnv MdpvnBa atmmd Tov
louvio péxpr kal Tov OKTWRPIo Kal Ta dUo £Tn. To TTOCOCTO TWV TTAPACITIOUEVWV
OpBoTTépwy WG TTPOG TO CUVOAIKO TOoug apiBuo, dlapopoTroindnke ava £T0G Kal
oTaBuo deiyparoAnwiag kal Kupavenke otmo 4,7% €wg 16,6%.

Ta €idn Twv akdpewv TTou BpEBnKkav avnkav oTig oikoyéveleg Eutrombidiidae kai
Erythraeidae. ¥1i¢ eplox€g deiypatoAnwiag oto Xwpo Tou A.A.A. Kupiapyn ATav n
olkoyévela Eutrombidiidae pe 3 €idn Tou yévoug Eutrombidium. ZTig un wekadoueveg
meploxég Tou AAA. PBpébnke emmiong TTEPIOPIOUEVOG APIBUOG AKAPEWV TNG
olkoyévelag Erythraeidae ek Twv oTmoiwv Ta TEPICOOTEPA AvVNKAV OE €va €id0g Tou
yévoug Charletonia evwy TTOAU pIKPOG apiBuUog atopwy Avnkav o€ éva €id0g Tou
yévoug Leptus kal o€ €va €idog Tou yévoug Erythraeus. Ztnv MNdapvnba avtiBéTwg
Kupiapxn fAtav n oikoyévela Erythraeidae pe dUo €idn Tou yévoug Charletonia, éva
€idog Tou yévoug Leptus kai éva €idog Tou yévoug Hauptmannia. H oikoyéveia
Eutrombidiidae otnv Mdpvnba cixe pikpd apiBud akdpewyv TTou dvnkav oe 2 €idn
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Tou yévoug Eutrombidium. OAa T1a akdpea Tmou Bpébnkav va TTapacitolv
OpBoTITEPQ RTAV OTO TTPOVUUPIKO OTABIO KABWG HOVO OTO OUYKEKPIPEVO OTABIO TOU
BioAoyikoU Toug KUKAou gival TTapdaoita GAAwv apBpoTTédwy.

Ta akdpea TTOU avrkav oTnv olkoyévela Eutrombidiidae Bpiokovtav axedov aTo
aUvoAo Toug (99,8%) TTPOCKOAANEVA OTIG VEUPWOEIG TwV OTTIoBIwY TITEpUywv. Ta
€EAGXIOTA OKAPEQ QUTAG TNG OIKOYEVEIDG TTOU BpEBnkav o€ GAAa onuEia TOU oWHPATOG
Twv OpBomTépwv ATAV 0t VUUQEG O OTToieG dev eixav TITEPUyEG. Ta aKApPEQ TNG
olkoyévelog Erythraeidae avmiBétwg nrav poipacuéva kol o€ 1000010 51,5%
Bpédbnkav oTig oTTioBIEG TITEPUYEG VW O€ TTOO0OTO 48,5% PBpédnkav oe dAAa onueia
TOoU owpaTog Twv OpBoTITEPWYV. AKAPED TNG OIKOYEVEIAG AUTAG BpéBnkav oxeddv o€
6Aa Ta onueia Tou oCWHPATOG Twv OpPBoTITEPWY OTTWG OTO KEPAAI, GTO £TTOWPAKIO,
aTnV KOINIG, OTIG TTIPOOBIEG TITEPUYEG OKOMA Kal OTa TTOdIA.

O apIBPog Twyv akdpewyv TToU TTapatnpehndnkav ota Trapacitioyéva OpBoTTepa
KUPGVONKE OTIG TTEPICOOTEPEG TIEPITITWOEIG atmd 1-6 dTOpa. X€ €va TTOOOOTO
mepimmou 10% Twv TTAPACITIOYEVWY OTOUWY OTIG TTEPIOXEG delyuaToAnyiog oTo
AAA. 0 apiBudg Twv akdpewv Tou Bpébnkav Tavw oTta OpBomTepa ATav
uynAoTepog atmmd 10 akdpea ava Opboémrepo. O péyioTog aplBuds akdpewy TTou
Bpébnke o éva OpBOTITEPO ATAV 43 dTOpA TOU Yévoug Eutrombidium.

H emidpacn Tou TTOPACITIONOU TWV EKTOTTOPACITIKWY OKApEwyv oTa OpBoTTepa
Oev €xel epeuvnOei akopa ekTEVWG. ATTO TIG BIBAIOYPAQIKEG avVOPOPES PaivETAl OTI N
€TTIOPOCN TOU TTAPACITIOPOU ATTO AKAPEQ OTNV AVATTAPAYWYK] Kal TNV £MRiwon Tou
Eeviot eCaptdral amd Tnv oxéon peyEBoug TTapaaitou - EEvioTh KaBwG Kal atrd Tov
apiBud Twv akdpewv TOU Trapacitouv  Tov &evioth  (Zhang, 1998). Ta
EKTOTTAPACITIKA akapea agiyoupa Ogv Ba ptropolcav va XpnolgotroinBoulv yia Tov
EAeyxo aipvidiwv TTANBUCUIOKWY €KPAEEWY 1 OTNV TTEPITITWON ENPAVIONG CUNVWV
OpbBomtépwy. QoT600, icws Ba pTTopolcav va XPNOoIKNOTToINBoUV WG TTAPAYOVTEG
yla Tov €AeyX0 Tou TTANBuCoPoU Toug, OTTWG XPNOIYOTTOIoUVTal EvTopoTTaboyovol 10
Kal JUKNTEG 0€ AAAEG TTEPITITWOEIG ETTIBAABWYV eviouwy (Wohltmann et al., 1996).
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Ectoparasitic mites of Orthoptera in areas of the prefecture of Attica

S.A. ANTONATOS!? and N.G. EMMANOUEL?
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Phytopathological Institute, St. Delta 8, 14561 Kifissia, Greece
2Laboratory of Agricaltural Zoology and Entomology, Agricaltural University of Athens, lera Odos 75,
11855 Athens, Greece

Orthoptera have many natural enemies including insect and ectoparasitic mites.
In order to study the seasonal appearance and the qualitative composition of these
mites, Orthoptera were collected in three areas with herbaceous vegetation in the
fields of Athens International Airport (A.l.A.) and in another one in the mountain of
Parnitha at 1050m height. Samplings took place during the period May — October of
the years 2007 and 2008. Orthoptera were carefully checked under a stereoscope
for ectoparasitic mites’ presence. With only a few exceptions, Orthoptera with
parasitic mites belonged to the family Acrididae. Parasitism was observed from
June to late October in both years. Collected mites belonged to the families
Eutrombidiidae and Erythraeidae. In the A.l.A. sampling areas the dominant family
was Eutrombidiidae, while in Parnitha it was Erythraeidae. In most cases, 1 — 6
mites found to be attached on the infected insects. Mites of the family
Eutrombidiidae were almost exclusively (99,8%) attached in the veins of the hind
wings. On the contrary, Erythraeid mites were found either in the hind wings or in
other parts of the insect's body. The potential use of ectoparasitic mites as
biological control agents against Orthopteran pests is discussed along with the
findings of this study.
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‘E§apon Tou Kokkogldoug Chrysomphalus aonidum
(Hemiptera: Diaspididae) otnv Kutrpo

B.A. BAZIAEIOY

Ivomirouro ewpyikwv Epsuvwy, KAGdog Purompoartaaiag, 22016, 1516 Aeukwaoia, KUTpog

To kokkoeldég Chrysomphalus aonidum (L.) (Hemiptera: Diaspididae) eivai €idog
Yywpag TTou TTPOoRAAEl KUPIWG Ta UAAND TWV EEVIOTWVY ToU, GAAG O€ TTEPITITWOEIG
wnAwv TANBuopwy pTTopei va TTpooBdAel kapTroug, kAadiokoug, BAacTolg Kal
Koppoug. MT1ropei €mmiong va TTPokaAéoel TTPOwPN GUAAOTITWON KOl KAPTTOTITWON
KaBwWwg Kal TN vEKpwaon Twv akpaiwv pepwyv Tou kKhadiokou (stem dieback). H rpwTn
eTmionun avagopd Tou eviopou otnv Kutrpo €yive 1o 1890, evw kapia GAAN £Eapon
eKTOG a1d auth TTou éAafe xwpa 1o 1959 dev €xel avapepBei (CABI, 1988). To
1959, o1 e€aipeTik@ WwnAoi TTANBuUGHOI TOUu evIOuOU PEIWBNKAV PE TNV €I0aywyr ATt
10 lopanA kai ammdéAucn Tou QuUOIKOU €XBpoU Tou evtopou, Tou Trapaaitou Aphytis
holoxanthus (Smith, 1978).

Kata 10 2008 TTaparnpiénke Eagviki avgnon Tou TTANBUGHOU TOU EVIOUOU OTNV
TOAN TNG Aepecol (Mewyp. TAGTOG 34° 41' N, lewyp. unkog 33° 03'E). Katd Tn
Oidpkela Twv eTwv 2008-2011 dievepynOnke peyadAog apiBuog deiypatoAnyiwy, ol
otmroieg €d€ifav 6T oI TTANBuopoi Tou eviOyou RATavV TIOAU wnAoi 1600 O€
eoTePI®OEId) 000 Kal 0¢ KOMNMwTOTIKA @uTtd. Auth n €¢apon Tou TTAnBuopuou
TTapaTnNENONKE Kupiwg €vidg TNG TTOANG Kal TTEPICOOTEPO OE €OTTEPIOOEIDN Kal
KOAWTTIOTIKA QUTA TToU KAAAIEPYOUVTOI OTIG QUAEG TWV OIKIWY, OTTOU Ogv YiveTal
OuxVA XPNON QUTOTTPOCTATEUTIKWY OUCIWY, OAAG Kal OTO YEITOVIKA QYPOKTHHATA
daocoupiou, 6TTOU TTAPAYETAI N PEYAAUTEPN TTOOOTNTA £0TTEPISOEIdWY TN XWpa. To
éviopo Bpédnke oe peydAoug apiBuoug Kupiwg oTa eotrepIdoeldn, 6TTwg 1o Citrus
aurantiifolia (AipetTia, lime), Citrus limon (Aepovid), Citrus maxima (Tréueho), Citrus
sinensis cv. Washington navel (oppalo@dpog TTopTokaAid, navel orange) kai Citrus
paradisi (ykpé€imepout). ETtriong, Bpédnke kai o€ KOAWTIOTIKA QUTG OTTWG OF
d1dpopa €idn yiaoepiou (Jasmine spp.) Kal @oIviKoeldr), 6TTwg Ta Phoenix dactylifera
kal Chamaerops humilis, aAA& kai oe did@opa GAAa QuUTG TTou BewpouvTal WG
EVAANOKTIKOI EEVIOTEG TOU EVTOUOU.

EmmpdoBeTa, trepi Ta TEAN Tou 2008, To évTouo BPEBNKE o€ BEVTPA YKPEITTYPOUT
(Citrus paradisi) kai e€Nidg (Olea europeae) BIoAoyIKAG KaAAIEpyelag, OTOV
Meipapatikd Z1aBud AxéAeiag Tou lvomitoutou lewpyikwv Epeuvwv (IFE), otnv
TapaBaAdooia Treploxr) TS eapxiac Magou (Latitude, 34.74° N, Longitude, 32.48°
E). Tnv idia xpovid, 1o éviopo Bpédnke oe TTOAU wnAoUug TTANBUCPOUG GE YEITOVIKA
TEPIBONIO PE PAVTAPIVIEG KAl YKPEITTPPOUT, CUMPBATIKAG KaANIEpyEIag. ZRuepa, TO
éviopo €xel €CammAwBei oe OAn Tnv emapyia lMagou O1mou KaAAigpyouvTal Ta
€oTTePIOOEIDN OAAG Kal o€ AAAO EVOAAOKTIKA QUTA-CEVIOTEG Kal KUPIWG aTnVv AId Kal
0€ QOIVIKOEIBN TNG olkoyévelag Palmae. Ze OAeg TIGC TTEPITITWOEIG, avAAoya UE TOV
&eviotn, Ta TTpoaReBAnuéva Yépn Twv QUTWYV TTEPIAaUBAvouV QUAAA, KAadioKOUg,
BAaoTOUG Kal @poUTa. & TTOAAEG TTEPITITWOEIG TTAPATAPAONKE TO EVIOPO va EXEI
MEYOAUTEPN TTPOTIUNGN C€ KAPTTOUG TTapd o€ GUAAQL.

H évtovn TTapouaia Tou eviopou oTa QUAAQ TTPOKAAEI TO KITPIVIOPO TOUG, €VW
QaKOAOUBEI pIa PN QUOIOAOYIKI) QUAAOTITWON O€ PEPOG i} O OAOKANPO TO QUTO. €
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QAPKETEG TTEPITITWOEIG, N TTOAU €vTOvn TTOPOUCIa TOU EVTOUOU KUPIWG OE KITPIEG Kal
AgpoviEg, 00 ynoe o€ EApavaon OAOKANPwWY Twv SEVTPWV.

To TmoAu@dyo auTtd £VIOPO €xel TTPOTIMNON IDI0ITEPA OTA vEAPA Kal PeyAAa o€
nAIKia eoTTePISOEIdN Kal KUPIWG oTa XauNASTEPA Kal vOIANESa PEPN TNG KOPNG TWV
Oévipwy, OTIOU TTapaTnPEEiTal Kal n HeyaAltepn okiaon. ZTavia 1o EVIOUO
TTapatnEAOnke o€ TTpdaiva EuAoTroinuéva pépn Tou SEVTPOU.

Méxpr onpepa, n €gapon Tou Kokkogldoug C. aonidum trapatnperénke pévo o’
auTéG TIG BUO TTapaBANdOOIEG TTEPIOXEG TNG XWPAG, UTTOBEIKVUOVTAG OTI TO €iD0G EXEI
101aiTEPN TTPOTIUNON € TTEPIBAAAOVTA e WnAR uypaaia.

Katd tnv mmapakoAouBnon tou MANBucouoU Tou evidpou Ta £tn 2010-2011 kai
OTNV OTTOUCIO WYEKAOHWY HE XNUIKG OKEUAOHATO OTA £0TTEPIOOEION KAl EAQILOVEG TOU
Meipapatikot Z1abuol AxéAelag Tou ITE, Bpébnke omt tépav Tou 90% TOU
EYKATEOTNPEVOU TTANBUCOU TOU EVTOUOU ATAV TTAPACITIOPEVO OTTO TO UPEVOTITEPO
Aphytis spp (Hymenoptera: Aphelinidae).
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Outbreak of Florida red scale Chrysomphalus aonidum
(Hemiptera: Diaspididae), in Cyprus

V.A. VASSILIOU
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The Florida Red Scale, Chrysomphalus aonidum (L.) (Hemiptera: Diaspididae)
is a leaf-infesting species, but in high-density infestations it may also affect fruits,
stems and trunks, and may cause premature leaf or/and fruit drop and stem
dieback. The scales appear as circular dark spots. This injurious diaspidid pest
attracted attention on the island of Cyprus as early as 1890. No other outbreaks
have been recorded since 1959, when the pest was successfully controlled by its
natural enemy, the parasitoid Aphytis holoxanthus that has been introduced from
Israel.

Periodic samplings conducted during 2008-2011 revealed high population levels
of the pest on citrus and various ornamental plants in the town of Limassol (Latitide
34° 41' N, Longitude 33° 03'E). This outbreak was observed in urban areas where
host plants are not usually treated with insecticides as well as in nearby commercial
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citrus orchards at the Fassouri area. The pest was found in high numbers mainly on
citrus including Citrus aurantiifolia (lime), Citrus limon (lemon), Citrus maxima
(pummelo), Citrus sinensis (navel orange), and Citrus paradisi (grapefruit), as well
as on ornamentals, including Jasmine spp, plants of the family Palmae, such as
Phoenix dactylifera and Chamaerops humilis and other plant species which appear
to be alternative hosts of this insect species.

Additionally, in late 2008 this diaspidid scale was also found on grapefruit trees
of an organic cultivation in the coastal area of the Paphos district (Latitude, 34.74°
N, Longitude, 32.48° E), at the Acheleia Experimental Station of the Agricultural
Research Institute as well as on olive trees (Olea europeae). During the same year,
the insect was found in high densities in the same area in nearby commercial
mandarin and grapefruit groves. Today, the pest is found throughout the Paphos
citrus regions as well as on various alternative hosts mainly on olive trees Olea
europea and plants of the family Palmae. The affected plant parts included leaves,
stems, fruits, and pods. There was a noted preference for fruit over leaves.

Heavy infestations caused yellowing of the leaves, followed by abnormal
defoliation of part or all of the host plant. In many cases damage was very severe
and caused tree death.

This polyphagous species with a preference for citrus was mainly found at the
lower and central shaded parts of the canopy of young and mature citrus trees and
rarely on green wood.

To the present, C. aonidum outbreak has been observed only in these two
coastal areas indicating a preference for humid environments.

Monitoring of the pest conducted during 2010-2011, it was found that in the
absence of conventional compounds more than 90% of the established population
of the pest in the Acheleia Experimental Station (citrus and olive trees) was
parasitised by the parasitic wasp Aphytis melinus DeBach (Hymenoptera:
Aphelinidae).



51 ouvedpia

MeveTiki
Mopiakrn BioAoyia







51 Suvedpia: everikii — Mopiakn BioAoyia 217

FeveTikA TapaAAOKTIKOTNTA TOU eviopouTuta absoluta
(Lepidoptera: Gelechiidae)

A. TEATKAPAKOY"', M. TPIZMOY", A. POLACK?, A. HAIAZ"® kau
T. GUILLEMAUD*
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3ﬂavernorﬁp/o Kpnrng, Tunua BioAoyiag, BaaiAika Boutwy, T.O. 2208, 71409 HpdkAgio
“UMR Interactions Biotiques et Santé Végétale, INRA-CNRS-UNS Sophia Antipolis, France

Ta mévte TeEAeuTaia xpovia n Trapaywyn Topdatag otnv Eupwtn avTigeTwiTidel
onpavTika TpoBAAuaTa até £va véo exBpo6 TTou €10MXON atd TV AaTIviKA AUEPIKN
10 éviopo Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae). Metd amd tnv
TpWTN €monuavon Tou otnv lomavia 170 2006, 10 €viopo egammAwdnke oTnv
EupwTrn, Bopeio Appikn kai péon AvatoAn e e€aipetiki Taxutnta (Desneux et al.,
2010).

MNa va avaTrtuxBei pio atmoTEAECHOTIK OTPATNYIKF KATATTOAéUNONG TOU €ival
ATTaPAITNTO VA OTTOKTNOOUV YVWOEIG Yia TNV YEVETIKA doun Twv TTAnBuoPwy, yia
S1dQopa XaPAKTNPIOTIKA TNG EI0AYWYNG Kal EEATTAWONG Tou (TT.X. Mia n TTOAAOTTAEG
€I0aYWYEG, ammd TToIa XWPA K.A.TT.) KAl yla TOUG PNXaviopoug avBekTIKOTNTAG OTa
EVTOMOKTOVA. [ TO OKOTO auTd, avomTuéape popiakd epyoAeia yia va
QTTOKTAOOUME BACIKEG TTANPOPOPIES YIa TN YEVETIKA TTAPAAAOKTIKOTNTA TOU €id0UG.
Autd cuptrepiAapBdavouv TTOAUHOP@IKOUG BeiKTEG HIKpodopuopikol DNA, kabwg
€TTIONG TIG VOUKAEOTIOIKEG aAANAoUXiEG TUNPATWY YyovISiwV TTOU EUTTAEKOVTAI OTNV
avOEeKTIKOTNTO OTA EVTOPOKTOVA Kal yovidiwv Tou pitoxovdpiakou DNA (mtDNA).
2tnv Tapolca gpyacia  TTOPOUCIAOUNE Ta  ATTOTEAEOPATO  TNG  YEVETIKAG
TTapaAAakTIKOTNTAG Tou T. absoluta Baoi{douevol oTIG VOUKAEOTIOIKEG aAAnAouxieg
TuNUaTwy Tou MDNA pnkoug trepitrou 730 bp kai 600 bp TTou kKwdikoTToI0UV YIa
TNV KUToXpwUIKA o&eidaaon | (COIl) kai 1o KutOXpwUa b (cytb) avrioToixa. Ta
OciyyaTta Trpoépxovrav amo pia PEYAAN YEWYPOAQIKH KOTAVOMN], KOl OUYKEKPIUEVA
amd 6 xwpeg ™G AaTivikig Auepikng (Apyevtivry, XA, KoAopia, BpadiAia,
Bevelouéha) kai 8 xwpeg TG Meooyelokig Aekavng (lotravia, MaAAia, ITaAia,
EAMGSa, Kuompog, AiBavog, Tuvnoia kai Mapdko). H ouykpion 83 kai 61
aAAnAouxiwyv yia Ta COI kai cytb avtioToixa Tmapouciaoe eAdxIoTeg vOo- Kail dia-
TTANBUCHIOKES SIaPOPEG HETALU TwV delyUdTWY TTou aAAnAouxnBnkav Kai ol OTToiEG
O¢ev gixav oxéon PE TNV YEWYPAPIKN Toug TTpoéAcuon. Ta atroteAéopata autd dev
atrokAgiouv TNV UTTOPEN YEVETIKAG TTAPAAAOKTIKOTNTAG 0 AAAOUG TTAnBuououg T.
absoluta ammd TeploxéG TTOU dev CUMPTIEPIANPONKAV OTnv TTapoUca epyagia r o€
GANOUG YEVETIKOUG TOTTOUG.

Bpioketal og €€ENIEN N e€€Taon TG TTAPAAAGKTIKOTNTOG PeyaAUTepou apiBuou
delypdTtwy T. absoluta ammd xwpeg TG AATIVIKNG APEPIKNG KAl O YEVETIKOUG TOTTOUG
TTOU TTAPOUCIACOUV TTEPICCOTEPN TTOIKINOPOPPIO OTTWG IVTPOVIA YOVISiWV Kal BEIKTES
Mikpodopupopikou DNA.
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Genetic diversity in Tuta absoluta (Lepidoptera: Gelechiidae)
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During the last five years the European tomato production has faced a
significant threat from the tomato borer, Tuta absoluta (Meyrick) (Lepidoptera:
Gelechiidae), a destructive insect pest native to South America. Following its first
detection in Spain in late 2006, the pest has spread into Europe, North Africa and
Middle East at an exceptional speed (Desneux et al., 2010).

Studying the invasion patterns, the genetic structure and the insecticide
resistance mechanisms of T. absoluta is a prerequisite for developing effective
management strategies. In this aim we developed molecular tools to obtain
fundamental information on the genetic polymorphism of T. absoluta populations
including a set of polymorphic microsatellite markers developed through a high
throughput next generation sequencing as well as the nucleotide sequence of
genes involved in target site insecticide resistance and mitochondrial DNA genes
through the degenerate PCR strategy. Here, we present a worldwide survey of the
genetic polymorphism of T. absoluta based on the sequence polymorphism of two
mitochondrial genes encoding for the cytochrome oxidase | (COI) and for the
cytochrome b (cytb). Approximately 730 bp and 600 bp fragments of COI and cytb,
respectively, were sequenced in T. absoluta from 5 South American countries
(Argentina, Chile, Colombia, Brazil, Venezuela), and from 8 Mediterranean
countries (Spain, France, ltaly, Greece, Cyprus, Lebanon, Morocco, and Tunisia).
The alignment of 83 and 61 sequences of COIl and cytb, respectively, revealed
very few intra- or interpopulation variation, regardless of the geographic origin.
These findings do not exclude that genetic polymorphism may exist in other T.
absoluta populations from regions not included in this study, or at other genetic loci
not examined here.

We are currently focusing our efforts to more variable loci such as gene introns
and polymorphic microsatellite markers to reveal the genetic variability of T.
absoluta including a higher number of populations from Central and South
America.
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Avixveuon kal XapakTnpiopog Tng e§amAwong Tou Bakrtnpiou Wolbachia
o€ (PUOIKOUG TTANBUCOUG a@idwv: SUOKOAiEG OTN XapTOoypd®non
TNG KPUMUEVNG TTOIKIAGTNTOG
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Eicaywyn

O1 a@ideg atroteAoUv gofapr ATTEIAA YIa Ta QUOIKA KAl AYPOTIKG OIKOGUGTAUATA,
Tap’ OTI €ival PIa OXETIKG MIKPR opdada eviopwy (~4000 €idn maykdéopia kar ~300
otnv EAAGSa). H Cnuid tmou TrpokaAcital o@eiletal o€ didgopoug Adyoug: a)
atmmopulolv T BPeTTIKA GUCTATIKA TOU QUTOU yia va Tpagouv, () katd Tnv Bpéwn
TOUG €l0Qyouv aieAo, N OTToia PTTOpPEl va gival QUTOTOSIKN, Y) TO WENITWHE TOug
MTTOpPEl va XpnaoidotroinBei yia Tnv avatTuén oatmpo@UTIKWY PUKATWY OTO @QUTO.
IMoAAEéG peAéTeg Oeixvouv OTI 01 a@ideg AeIToupyoUV WG QPOPEIG KWV aoBevEIY
Ola@épwv @utwyv (Brault et al., 2010) ka1 TapdAAnAa eugavifouv 1d1aiTEPO
TTEPITTAOKEG OXEo€lg Ye TTANBwpa CUpBIWTIKWY BokTnpiwv. ‘Eva amd T1a Kipia
evOOOUMBIWTIKG BakThpia ota apBpdtoda cival 10 a-rpwTteofakTtrpio Wolbachia,
TTOU €UTTAéKETAlI OTNV €TTaywyr TTANBwpag BloAoyikwyv diepyaciwv (Saridaki and
Bourtzis 2010), 6TTwg BnAukoTtroinong, TapBevoy£veong Kal KUTTOPOTTAACUOTIKAG
acupfarotntag. MapdAAnAa, Bewpeital wg €éva TBOavoe epyaAcio yia BIoAoyIKO
éNeyxo péow TnG MeBSdou IIT (Incompatible Insect Technique) (Zabalou et al.,
2004), koBwg €xel deixTei OTI N ATTEAEUBEPWON APOEVIKWY ATOPWV €VOG €idoug,
poAuopévwy pe Wolbachia, o€ éva TAnBuoud Tmou dev €xel Wolbachia, odnyei o€ un
yOVIUEG DIAOTAUPWOEIG KAl KAT ETTEKTACN O€ Weiwan Tou peyéBoug Tou TTANBUGHOU.
To BaktApIo auTd aTTOTEAE Wi opdda BaKTNPiwv TTOU eU@AVICEl EKTETAMEVN
TTOIKINOTATA. MEXPI OTIYUNG Bewpeital éva yEvog PE €va XAPAKTNPIOPEVO €idOg, TO
Wolbachia pipientis (Lo et al., 2007), kai n TOIKIAOTNTA TTOU TTAPATNPEITAI EVTOG TOU
QATTOTUTTWVETAI PE TNV BIAKPIoN o€ ‘UTTEPOUAdES (supergroups). Méxpl Twpa éxouv
mepiypagei 11 supergroups (A-F kai H-L), pye Bdon Tnv yeveTikr amméoTacn OTo
yovidio 16S rDNA, oTta yovidia Tou cuoTApatog MLST (Multi-Locus Typing System),
TO wsp, kKabwg kal Ta yovidia groEl kai gltA (Casiraghi et al., 2005; Baldo et al.,
2006; Ros et al, 2009). H evdexdopevn xprion Tou Paktnpiou autol o€
TTPOYPANPaTa EAEyXOU TwV TTANBUCHWY TwV a@idwv Kai/fj oTov €AeyX0 0OBEVEILV
TWV QUTWYV TTou peTadidovTal péow a@idwv TTPOUTTOBETEN TNV KATAYPaA®A Kal TNV
TAUTOTTOINON TWV OTEAEXWYV TOU CUYKEKPIUEVOU BaKTNEIOU TTOU gival TTAPOVTA OTOUG
@UOIKOUG TTANBUCPOUG TWV aQidwV.
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MéBodol

21NV Tmapouca PEAETN eAéyxOnkav 426 deiypuaTa QUOIKWY TTANBUCUwWY a@idwv
yla Tnv Tapoucia Wolbachia. Ta ©Ociyyota autd Tpoépxovial amd @uaoIkoUg
TANBuopoUg aidwv TG EAAGSaG, Tng MopTtoyaAiag, Tng loTraviag, Tou Ipdv Kal Tou
lopanA kal 0 €AeyX0g TTpayATOTTOINONKE PEOW evioxuong TUAPaTog Tou 16S rRNA
yovidiou. AkoAoUBnaoe TTPOCTTABEING TAUTOTTOINONG TWV OTEAEXWYV O¢ 60a deiyuaTa
Bpédbnkav BeTikA, Ye aAAnNAoUxIoN evOg peyGAOU TUAPATOS TwV Yovidiwv 16S rDNA,
Tou ouoTrpatog MLST (gatB, coxA, hcpA, fbpA and ftsZ), Tou wsp kal Twv groEL
Kal gltA.

AtToTEAéOHATA - ZUPTTEPACHATA

TouAdyiotov 37 Ociypata (8,6%) Ppédnkav poAucuéva pe Wolbachia. H
@UAoyYeVeETIKA avaAuon TTou Baciletal otnv aAAnAouxion Turuatog Tou 16S rRNA
£€de1&e TNV KaTnyopiotroinon Aiywv SelydaTwy OTa YVWOoTA supergroups A kai B, evw
UTTAPXOUV €VOEIEEIG yia TNV TTapoudia Kal AAAwV oTeAexwyv. O XapaKTNPIOUOG TwvV
oTeAexwv pe Bdon ta utréAoiTTa yovidia TTapouciddel dUOKOAIES, €ite Adyw Twv
XOUNAWY eTTITTESWY JOAUVONG TWV QUOIKWY TTANBUCUWY Twv a@idwv pe Wolbachia
€ite Adyw NG uwnAng dlagpopoTroinong TTou PTTopEi va £xouv Ta oteAéxn Wolbachia
TWV aQidwy atrd Ta PEXPI TWPA XapakTnpliopéva oTeAéxn. H TTARpng avdAuon tng
Trapouaiag TG Wolbachia otoug @uaikoug TTANBUGHOUG agidwy gival avaykaia yia
TNV avdTTuén PioAoyikwv peBOdwV KaTaTToAéunong Tou Baacifovial oTn cupBiwon,
omwg n IIT.
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Detection and characterization of Wolbachia infections in natural populations
of aphids: difficulties in unraveling the hidden diversity
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Aphids constitute a serious threat to natural and agricultural ecosystems,
despite being a rather small group of insects (~4000 species worldwide and ~300
species in Greece). Many studies have shown that aphids act as vectors for viral
plant pathogens and that they display complex interactions with their microbial
fauna. One of the key symbionts in arthropoda is Wolbachia, an a-proteobacterium
which is implicated in many important biological processes and is considered as a
potential tool for biological control. Wolbachia is better described as a genus with
one currently recognized species, Wolbachia pipientis. The within species diversity
is described with the 11 supergroups identified so far (A-F and H-L), based on
genetic differences in 16S rDNA, the five genes of the MLST (Multi-Locus Typing
System), which are gatB, coxA, hcpA, fbpA and ftsZ, also wsp and two more genes
(groEl and gltA). Potential use of the bacterium in a biological control program for
the population suppression of the aphids and/or the control of aphid-transmitted
diseases requires the detection and genotyping of the Wolbachia strains present in
natural populations.

In the present study, the presence of Wolbachia was examined in 426
specimens of natural populations of aphids from Greece, Spain, Portugal, Israel
and Iran using a 16S rRNA-based PCR assay. Thirty-seven samples were found to
harbor Wolbachia. The 16S rRNA-based phylogenetic analysis revealed that few
samples belong either to supergroup A or B, whether the presence of other groups
cannot be excluded. Interestingly, genotyping with genes except 16S could not be
completed and this can be attributed to the low titre of the infection and/or to the
high divergence of the aphid Wolbachia strains. Extended analysis and strain
characterization of Wolbachia infection in aphids is crucial for the development of
biological control methods that are based on symbiosis, such as the T
(Incompatible Insect Technique).
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RNA atmrooiwirnon oto évropo Sesamia nonagrioides
(Lepidoptera: Noctuidae)

A. KONTOIANNATOZ ka1 A. KOYPTH
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lepd 006¢ 75, 11855, ABrva

H texviki 1ng RNA amooiwtnong (RNA interference, RNAI), dnuioupyei
atralolpr]  AEITOUPYIKWY — @aIVOTUTTWYV, KOTOOTEAAOVTOG TNV €K@pacn  evog
€MAEYPEVOU  pETAypa@AuaTog. 21a {wa, n TPWTN amédeign Utmapéng Tou
pnxaviopou autou emTelxOnke atmd Toug Guo kai Kemphues (1995), o€ pia o€ipd
TeIpapdTwy TTou éyivav oTtov vnuaTtwdn Caenorhabditis elegans.

To RNAI €ival éva TToAUTIHO epyaleio, TTOU BPIOKEI EQAPUOYEG OTNV AVTIOTPOPN
AEITOUPYIKN  YOVISIWUATIKA, TTapEéXovTag Eva VEO PBIOAOYIKO gpyaAcio oToOug
EPEUVNTEG, VIA TN YEAETN KAl TOV XAPAKTNPICUO TNG AEITOUPYIKOTNTAG TWV YoVISiwV.
To RNAI, agevog pev ptropei va odnyrnoel otnv avakaAuyn AEITOUpyIwV yia véa
yovidla, a@eTépou e UTTOPEl va aTmmoKaAUWEl KAIVOUPYIEG AEITOUpPYIES, yia yovidia
TTOU NdN yVWwpPIiCoupE.

21a €viopa. n RNA atmmooiwttnon Ptropei va emteuxdei pe didgopoug TpOTTOUG:
(i.) In Vitro: O atmmAoUoTeEPOG TPOTTOG TTEPIAAUBAVEI TNV ETTWACT KUTTOPIKWY CEIPWV
ME in vitro ouvteBiyéva podpia dsRNA, tou €xouv TTpooTeBei O0TO pPECO, OTTWG
TEPIYPAPETAl yIa TTPWTN @opd oTnv Drosophila. melanogaster (Clemens et al.,
2000). (ii.) In vivo: og éviopa TTOU €TMIOEXOVTAI YEVETIKI TpoTrotroinon, 70 RNAI
EMTUYXAVETAI PEOW TNG Onuioupyiag piag pokpdg OIMANG €Aikag RNA, T1Tou
QTTOTEAEITAI OTTO Jia OUYKEKPIYEVN TIEPIOXA TOU TIPOG UTTO MPEAETN yovidiou,
KAwvOTTOINUEVN PE GOPA VOAUATOG Kal avTivorpatog. H ékgppaon Tng diayovidiakng
QUTAG KATOOKEUNG EAEyXETal peE xpAon Tng Texvoloyiag GAL4/ UAS kal n
OTTOCIWTTNGN YTTOPEI va €MTEUXOEl 0€ OTTOI00ATTOTE TUTTO KUTTAPWY, 0€ KABE GTAdIO
TOou gvTépou, epooov uttdpyxel To GAL4 otoixeio (Kennerdell and Carthew, 2000).
(iii.) In vivo RNAIi: Ze évrtoya yia Ta OTTOiI0 O OGUCTNUOTIKOG XAPAKTNPIONOG TWV
MeTaANGEewV Sev gival akOua €QIKTOG, in vitro ouvTiBEueva pépia dsRNA, evyxuovTal
OTNV aIJOAEPPIKA KOIAOTNTA. H péBodog auth TrepIAapBAvel TNV KATAOKEUR TwvV
dsRNAs, tTnv éveor| Toug aTo €mMBUPNTO OTASIO TOU £VTOUOU KAl OTN CUVEXEID, TNV
€€€TaON TOU TTPOKUTITOVTO QAIVOTUTTOU. AUTH N TTPOCEYYION UTTOPEl va aAAGEEl
KaBopIoTIKA TO TOTO TNG QvTIOTPO®NG AEITOUPYIKNAG YOVISIWMATIKAG, Ot €idn
EVTOUWY TTOU Bev €xouv €TTIAEXOEi akOua oav opyaviouoi povTtéAa (Bellés, 2010).

H teAeutaia péBodog €dwoe agloonueiwTta arroteAéopata 6oov a@opd Tnv
EMOTNHOVIKA €peuva o€ TOMEIG OTTWG: N €URPUIKA avatTuén, n avatrapaywyn, n
OUMTTEPIPOPA, N avOEKTIKOTNTA KATA BIOAOYIKWY TTAPAYOVTWY KAl XNHIKWY OUCIWY,
N BioAoyIkr) KaTatmoAéunon Twv eviopwy. EidikdTEPa yia TNV KatamoAéunon Twv
eviopwy, n TexvoAoyia Tou RNAI TTapéxel TepaoTieg duvaTdTNTEG OTOV TOPEA TNG
BiotexvoAoyiag, Adyw Tng uwnAng e€eidikeuong TTou €xel kal Ba ptropouce va
XPNOIMEUTEl WG pia véa PEBOSOG yia Tov BioTeXVoAoyikd, aAAG kal Tov BIoAoyIKo
éNeyxo emBAaBwv evtopwy (Borovsky, 2005.). & auTd Tov TOPED TNG EPEUVAG, VEEG
TEXVIKEG €ival eUTTPOOBEKTEG, AOYyw TNG OUVEXOUG aVOEKTIKOTNTAG TTOU TTAPOUCIGlouv
Ta €viopa OTIG TPEXOUOES PIOTEXVOAOYIKEG peEBOdouUg kal oTa dlabéoiya
EVTOUOKTOVA.
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Katd kaipoUg, €xouv TrapouaciacTei oToixeia yia tnv moavr xpron tou RNAI
oTnV KatatroAéunon Twv emBAaBWY evIOUWYV yia TNV YEWPYia Kal TNV TTpooTacia
TWV KaAAIgpyEIwv. HON atroTeAei yeyovog n duvatodTnTa atrociwTINonG yovidiwy Kal
n TPOKANCN Bvnoiyovwy @aivoTuTiwy, UCTEPA aTTd TNV KATAVAAWGN YEVETIKA
TPOTTOTTOINMEVOU  QUTIKOU UAIKOU 1| BOKTnNEiwv, TTOU €KQPACOUV KOTOOKEUEG
Tapaywyng dsRNA, TTou otoxeUouv o€ ouykekpiyéva yovidia (Gordon et al., 2010;
Price and Gatehouse, 2008).

21NV gpyacia auth, TTAPOUCIAZOUPE TNV ETTITUXN OTTOCIWTINGN MIOG OIKOYEVEIAG
yovidiwyv, TTOU KWwOIKOTTOIOUV VIO OUYYEVIKEG €O0TEPACEG TWV OPUOVWYV VEOTNTAG
(SnJHER) o710 é€éviopo Sesamia nonagrioides (Lepidoptera: Noctuidae). H
ATTOCIWTTOINGN QUTH, TTPOKAAEI OTATIOTIKG ONUaAvTIKr BvnoiudtnTa oTa £VIOUa TTOU
éxouv gvebei pe Ta in vitro ouvTeBipéva dsRNA popia, 2 nuéEpeS TTpIv TNV €KdUCN TOU
TeEAeuTaiou TTPpOVUP@IKOU oTadiou. ETmiong, &nuioupyei oparoug Bvnoiyovoug
@aIVOTUTIOUG, TTOU TrepIopifovTal O€ €VOIGUECO TIPOVUPQWY Kol VUPQWvV. H
empBeBaiwon TG E€mMTUXOUG QTTOCIWTTNONG, €AEyXONKE ME TNV TEXVIKA TOU
nuitoooTikou PCR. H umrepoikoyéveia SnJHER, otroteAeital amd Ttpia oxeddv
TTavopoloTuTIa TTapdAoya yovidia, Ta SnJHEgR, SnJHEgR1 kai SnJHEgR2, 1Tou
@aiveTal va €xouv TPITTAACIAoTEl TTPOOPATA, OTTO £va KOIVO TTPOYOVIKO yovidio. Ta
yovidia autd, epgpavifouv uwnAf ouyyévela e Tig JHEs aAAwv AemdomTépwy. Tpia
TTPOIOVTA  EVOAANQKTIKOU HOTIOPOTOG €XOUV KAWvOTToINBel Kal XopakTnploBei, Ta
SnJHER1, SnJHER2 kai SnJHERS3, Ta otoia TPOKUTITOUV aTrd TO TrapdAoyo
yovidlo SnJHEgR. To SnJHEgR aTmoteAcital ammd 6 eEwvia kar 5 vipévia. H
aAAnAouyia Twv g§wviwv Tou SNIJHEQGR eival ravopoidtutn pe 1o SNIJHEGR1 (dev
mepIEXel Ivipovia) kai To SnNJHER1 cDNA. To &eUtepo TTapdAoyo yovidio, 10
SnIJHEQgR?2, dev TrepIExel Ivipovia Kal gival Tautoonuo pe 1o SNJHER2 cDNA, 10
OoTT0i0 OTTOTEAEI TTPOIOV EVOAAQKTIKOU paTiopaTtog Tou SnJHEQR (ue €AAeiyn Tou
TpiTOU €§wviou), KABWG Kal To pévo duvaTd PeTayPaPIké TTpoidv Tou SNIHEgR2.

HuimmoooTikd RT-PCR £56€1€e d1agopIKA £KQPOon AuTWV TWV TPIWV ICOUOPPWY,
KATw ammd dIaQopeTIKOUG OpHovIKOUG Xelpiopoug (Juvenile hormone analogs/
Ecdysteroid analogs) kai avamTulakég ouvOnKeg.

Ta yovidla Twv EOTEPACWY TWV OPHOVWV VEOTNTAG, WG ATTAPAITNTOI
avatrTuélokoi puBpioTég, Ba ptTopoucav va XpnolyotroinBouv ot PIOTEXVOAOYIKEG
EPAPUOYEG KOATOOKEUNG VYEVETIKA TPOTTOINMEVWY  QUTWYV/ BoKTnpiwy, yia TNV
KaTatmmoAéunon Tou evidpou S. nonagrioides. lMepaitépw PeNETEG TTEPAV TG
evéolung peBddoU gival avaykaieg, yia TNV TTPOKANCN Bvnalyovwy @aivoTuTiwy, EiTe
ato Tnv xopriynon dsdJHER popiwv amd tnv otopatikr 0d0, €ite akOua Kal PE TRV
EKTPOQN TWV EVIOUWY HE YEVETIKA TpoTroTroiNuéva @uUTa R BakTrpla, TTOU
KwdikoTtrolouv yia Tig dsJHER kaTaokeuég.
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RNA interference in Sesamia nonagrioides (Lepidoptera: Noctuidae)

D. KONTOGIANNATOS and A. KOURTI

Agricultural University of Athens, Dept. of Agricultural Biotechnology,
lera odos 75, 11855, Athens, Greece

The RNA interference (RNAI) technique, generates loss-of-function phenotypes
by depletion of a chosen transcript. RNAi can unveil the functions of new genes,
lead to the discovery of new functions for old genes, and find the genes for old
functions.

RNAI can act in to different biological ways: (i.) In Vitro: The easiest system
involves incubating the cells with the dsRNA added to the medium. (ii.) In Vivo: In
genetically transformable species, RNAi can be triggered by the expression of a
long double stranded hairpin RNA from a transgene containing a gene fragment
cloned as an inverted repeat. The expression of such transgenes under the control
of a generic promoter containing the GAL4-responsive upstream activator
sequence (UAS) element can target RNAI to any cell type at any stage of the insect
for which a suitable GAL4 driver line is available. (iii.) In vivo RNAI after injection of
in vitro synthesized dsRNA molecules in non model insect species for which
systematic recovery of mutants is not feasible. RNAI in biotechnology shows great
potential because of its high specificity and might therefore serve as a new specific
method to control pests in agriculture.

In this study we used RNAI techniques to transiently silence a juvenile hormone
esterase related gene family in Sesamia nonagrioides (Lepidoptera: Noctuidae)
(SnJHER). Silencing of the SnJHERs does not affect larval development after
injection with 4 ug of dsJHER. In contrast, larval-pupal ecdysis was disrupted when
animals of the prepupal stage were injected with 4 pg of dsJHER, resulting in
abnormal larval-pupal intermediates and high mortality rates. We speculate that
SnJHER could be used as an RNAIi specific target for future applications in
construction of transgenic insect proof plants.
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O evBOoKpIVIKOG BlaTapdKTnNG BPA oTa £évropa:
Mpooeyyioeig Kal TTPOOTITIKEG

=. MIXAHA, A. KONTOINANNATOZ kai A. KOYPTH

Tunua ewtrovikng BiotexvoAoyiag, ewtroviké MNavemioriuio Abnvwyv
lepd O66¢ 75, 11855, Abrva

MepiAnyn

H diopaivoAn (Bisphenol A - BPA) gival éva a1mé Ta 1Mo €upéwg dladedopéva
TTPOIOVTO TNG Plopnxaviag XNMIKWVY Kal XPNOIUOTIOIEITAl KUpPiwg OTnV Trapaywyn
TTAQOTIKWYV Kal €TTOEIKWY pNTIVWV. 2& Bloxnuikd emmiedo, n BPA Aeitoupyei oav
gevooloTpoydvo, TIOU  MIdEITal TNV Opdon  TwV  QUOIKWY  OIOTPOYOVWY,
AaANAemOPWVTAG pE OPMPOVIKOUG UTTOdOXEIG. EUTTAéKETAI OTNV QuOIoAoyia Tng
avatropoywyng Kal TnG avamTuéng TTOAAWY aoTTOVOUAWY, PECW MNXAVIOHWY N
Opdaaon Twv oTroiwv OgVv gival yVwOoTr aKOa.

O oko1dg TNG TTapoloag epyaciag ATav va eEeTdooupe TNV €midpacn NG BPA
oe éviopa. EmAEEape 1O éviopo Sesamia nonagrioides (Lepidoptera: Noctuidae),
oav Tov opyaviouo TTou Ba agloAoyrooupe Tig eMOPACEIS auToU TOU EVOOKPIVIKOU
O1aTapPAKTN. Me POPIOKEG TEXVIKEG MEAETAOAME €IOIKEG aAAQYEG OTnV EK@pPacn
emAeypEVWY yovidiwy, yia Ta oTroia uTrpxav SI0B€0IU0l HOPIaKOi TTPOAYWYEIG Kal
eCeTdoape av ol aAlayég oxeTiCovialr pe Tn yvwoTh dpdon Tng BPA, ocav
EVOOKPIVIKOG BIATAPAKTNG OTA OTTOVOUAWTA. ZnUavTIKEG aANayég @avnkav oTnv
avdAuon Tng EK@paong Yovidiwv OCUYKPITIKA, avaueoa o€ TIPOVUPQESG TTOU
ekTéBNkav oe BPA kai otoug pdptupeg. O1 1moio afloonueiwteg aAAayég ATav n
eTaywyn Twv yovidiwv SnoHsp83, SnoHsp70, SnoHsp19.5 ka1 SnoHsp23.

Eicaywyn

Ta T1eAeutaia xpovia, oF TOAVEG QpVNTIKEG EMTITWOEIG TWV  XNHIKWY
€VOOKPIVIKWYV SIATAPAKTWY OTNV avOPpWTTIVN UYEIQ KAl TO OIKOOUCTHKOTA, £XOUV YiVEl
éva onuavTikd ¢ATNUa £peuvag. To povouepég dio@aivoAn A (BPA) eival yia atmo Tig
Blounxavikég evWOEIG, TTOU €XOUV TTPOKOAEDEl avnouxieg, AOyw Tng uwnAng
TTAPAYWYAS TOU Kal TNG €upeiag XPAONG TNG Ot TTOAAG KOTAVAAWTIKA TTPOIOVTO
(Cousins et al., 2002). H BPA civai éva evooioTpoydvo, To oTToio £xel dIAToTWOE]
OTI TTPOKOAEI  aPVNTIKEG ETTITITWOEIG OTOUG  AvOPWTTOUG, KOBWG KAl  OTOUg
TANBUCOPOUG TwV oikoouaTnuaTwy (Welshons et al., 2006). Ze Bioxnuiko eTTiredo, N
O10QaIvOAn 8pa WG £vag EKAEKTIKOG PUBUIOTAG TWV OIGTPOYOVIKWY UTTOOOXEWV OTO
OnAaoTika (Taenzler et al., 2007). ‘Eva eupU @AoPa TwV CNPOVTIKWY ETTITITWOEWY
NG €xel ava@epBei 0TV avatTapaywyr Kal Tnv avamTuén, To avoooTToINTIKO
oUoTnNUa Kal To VEUPIKG oUoTnua o€ Treipapatodwa (Segner et al., 2003; Crain et
al., 2007).

O1 Heat Shock Proteins (HSPs), amotehoUv pépog €vog TTPOCTOTEUTIKOU
KUTTOPIKOU PNXavIopoU Kal A&IToupyoUv WG POPIaKoi ouvodoi, TToU CUUUETEXOUV O€
TOAEG Digpyaoieg, OTTWG n avadiTTAwaon Twv TTIPWTEIVWV Kal n evOOKUTTAPIKNA
peTapopd. Mepikég HSPs, katd Tnv aAAnAeTTiOpaon Toug Pe To TTUPNVIKO UTTodoxEQ,
OUMBAGANOUV OTNV PETAPOPA CNUATWY OTEPOEIBWY OPHUOVWV OTO ECWTEPIKO TWV
KUTTApwv. Méxpr onuepa, Aiyeg HeAETEG €xouv avagepBei oTnv avdAuon Twv
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ouvetrelwv NG BPA oTta aomovdula kal yi autd 10 Adyo, n kartavénon Tou
1I81AiTEPOU POPIAKOU UNXAVIOPOU dpAcong TNG €ival akopa eANITTAG.

YAikd ka1 Mé@odoi

‘Evropa: Xpnoiyotronkav mpovUP@eg Tou eviopgou Sesamia nonagriodes. H
atrolkia Tou €vTOUOU BIATNPEITAI OF EPYAOTNPIAKEG OUVBNAKEG £KTPOPRG 25°C,
QWTOTTEPIOdO 16 WPES PWG: 8 Wpeg okoTAdI, 70% Uypacia Kal TEXVNTH TPO®H.

Xeipiopoi pe uwnAR Bsppokpacia: Mpoviugeg 5% oTadiou ToTOBETABNKAV O
owARveg TToAUoTUpEviou Kal BuBioTnkav ae AouTpod vepou Bepuokpaciag 40°C yia
15-60 AeTrTa.

Xeipiopoi pe BPA: (i) Mpovuugpeg 1ou oTadiou €KTEBNKAV OE CUYKEVTPWOEIG
010@aIvOAng (1ug/L kai 10ug/L) pECw TNG TPOPRG TOUG Kal PETPAONKE n £TTidpach
NG OTN BIWOINOTNTA KAl OTO BAP0oG. MeAeTrBnKav £TTiong Ta eTTiTTEdA PETAYPAPNG
Twv HSP yovidiwv. O1 delypatoAnyieg mrpayuatotroindnkav ato TEAOG Tou 6ou
otadiou, 30 nuépeg PETA TNV €vapén Tou TeIpApaTog. (i) Ze TTPovUugeg Sou
oTadiou, evédBnoav 0, 12ug kai 120ug BPA. Metprbnkav Ta eTmimmedaueTaypa®ng
TwVv HSP yovidiwv 0, 3, 6, 12 ka1 24 WPeg PETA TO XEIPIOWO.

Xeipiopoi pe oppdveg: Avaigdnrotroinuéveg Tpovuugeg 6°Y atadiou, evébnoav
pe 10 kai 100pug TOU ekduOTEPOEIDOUG avrtaywvioT) RH-5992, apaiwpévou o€
DMSO.

Mopiakég TeEXVIKEG: Eyive atropdvwon ouvoAikod RNA atmd Tig TTPOVUNQES UE
TN péBodo TRIzol (Gibco), peTd TOoug XelpiIopous. Ta eTmimeda PETAYPAPNG TWV
TPOVUPPWY avaAlbnkav pe nUITTOoOTIKO RT-PCR, xpnoIgoTTOIWVTAG TOUG
katdAAnAoug primers (Gkouvitsas et al., 2008, 2009a, b). MNa Tnv ocuykpion Twv
EMTTEOWY WETAYPAPNG, XPNOIUOTTOINCAKE TUAMO TNG KWOIKAG TTEPIOXAS TNG PB-
TouuTToUAivng TNG S. nonagriodes (DQ14771).

ATtroteAéopara

Ta moocooTd OvnoiudétnTag Twv TIPOVUPPWY S. nonagrioides, Ta oTToiQ
peTPAONKav uéxpl To TEAOG Tou Bou TTpovup@ikoUu oTadiou (30 nuépeg atmd TNV
€KKOAQWN Toug), Ogv TTAPOUCIOCAV  ONUOVTIKEG aTTOKAIOEIG, KaBWg dOev
TTOPOUCIAOTNKE MEIWON TOUu TIOOOOTOU ETIRiwong Tou TANBuopou, TToU Vva
ogeileTal oTnv dpdaon NG dio@aivoAng (Eik. 1). QoTd00, 01 HIKPEG CUYKEVTPWOEIG
g BPA (1 pg, 10 pg) edavnke va emrnpealouv Tnv alénon Tou cwuatikou Bapoug
TWV TTPOVUN@WY, 0 OUYKPION HPE TOUG PAPTUPEG, TTOU €ival ONUAVTIKGA WEIWHEVN
(Eik. 2). H uynAdtepn ocuykévipwaon BPA (100 ug) mou Oev eTTnpeddel onuavTika
TO BApog Twv TIPOVUPPWY, Onuiolpynoe OUCPOP®IEG OTNV avaTTuén Tng
mpovupeng (Eik. 3). H ékppaon Ttou yovidiou SnoHsp83 augnbnke ypryopa PETA
TNV Beppikn katamoévnon. H epapuoyn 1ng BPA, péow Tng Tpo®Ag 1 evéaiua,
auénoe Ta petaypa@ika emitreda Tou yovidiou (Eik. 4). Ta yovidia SnoHsp19.5 kai
SnoHsp20.4, emdyovral 1I81aiTepa o€ ouvonkeg Bepuikou stress. O ekdUOTEPOIBNG
aywviotg RH-5992 al¢noe 1o petaypa@ikd emimeda Twv SnoHspl9.5 «kai
SnoHsp20.4. AU¢non Twv PETAYPAPNPATWY TTPOKAAETE TOOO N epappoyr Tng BPA
oTnVv TPOYr), 600 Kal N eVECIUN €QapPoyr TnNG oTig TTpovuuees (Eik. 5 kai 6). Ta
peTaypa@ruata Tou yovidiou SnoHsp70, 10 oTtoio Btwpeitalr yovidio-OgikTng
KUTTOPIKOU stress, dev €xouv eTnpeacTei oo Tn dpdon Tng BPA (ta dedopéva dev
mapouaiadovtai). AvtiBeta, Ta mRNA etrireda Tou yovidiou SnoHsc70 aunénkav
ONUAVTIKA PETA TOUG XEIPIOPOUG PE DIOQOPETIKEG ouyKevTpwaoelg BPA, t16oo otnv
TPO®Pr GO0 KAl EVEDIYQ.
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Eik. 1. Emidpaon otnv emBiwon mpovupgwy S. nonagrioides, ouykevipwoewy 1, 10 kai
100pug BPA otnv 1exvnt Tpo@r. O1 TiNéG deixvouv péooug kal SD atd dedouéva TTou
TrapaTnprBnkav oe 4 avegapTnTa Telpduara. *Significant differences (p = 0.05).
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Eik. 2. Emidpaon oto Bdpog mpovupewyv S. nonagrioides, ouykevipwoewv 1, 10 kai
100pug BPA otnv 1exvnt Tpo@r. O1 TINéEG deixvouv péooug kal SD amd dedouéva TTou
TrapatnprBnkav ot 4 avetapTnTa Telpduara. *Significant differences (p = 0.05).

1 2 3

Eik. 3. NOpgpeg S. nonagrioides. 1. MdapTupag. 2-3: NUUQEG HETA ATIO EKTPOYH
TTPOVUNWY O TEXVNTA Tpo®n pe BPA, og cuykévipwon 100 ug.
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BPA injection
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Eik. 4. AvdAuon Tou yovidiou SnoHsp83 pe nui-mogoTikdé RT-PCR og Tpoviugeg 5%
oaTadiou, PeTd atrod diIdgopoug TEIPapPaTIKoUg XeIpIopous. (1.) EvéBnoav ouykevipwoelg 12
ka1 120ug BPA kai €yivav delypatoAngieg 3, 6,12 kai 24 wpeg petd. (2.) EkBeon péow tng
TPOYNG O€ OUYKeVTPWOoEeIS 1 kai 10ug BPA. (3.) @gppikn katamovnon atoug 40°C yia 15,
30 kai 45 min.

BPA injection
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Eik. 5. AvdAuon Tou yovidiou SnoHsp19.5 pe nui-mocoTikd RT-PCR o¢ Tpovuugeg 5%
oTtadiou, peTd amd OIAPOPOUG TTEIPANATIKOUG XEIPIOUOUG. (1.) EvéBnoav OUuyKeEVTPWOEIG
12pg kai 120ug BPA kai €yivav delypatoAnyieg uetd atmo 3, 6, 12 kai 24 wpeg. (2.) ‘ExBeon
MéOow TNG TPOoYnG o€ ouykevTpwoelg 1 kai 10ug BPA. (3.) TotikA epappoyn Tou RH 5992
oe ouykevipwoelg 10 kal 100ug. (4.) Ogpuikn karamovnon atoug 40°C yia 15, 30 kai 45
min.
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BPA injection
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HPA-Oral application
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Eik. 6. AvdAuon Tou yovidiou SnoHsp20.8 pe nui-moooTikd RT-PCR og Trpovuugeg 5%
aTadiou, YETG aTrd dIAPOPOUG TTEIPAPATIKOUG XEIpIopoUg. (1.) EvéBnoav cuykevipwaoeig 12
ka1 120ug BPA kai éyivav delypatoAnyieg petd améd 3, 6, 12 kai 24 wpes. (2.) EkBeon
MEOW TNG TPOYNG O€ CUYKeVTPWOoelS Twv 1 kai 10ug BPA. (3.) Totmkh epapuoyr) Tou RH
5992 og ouykevipwoelg Twv 10 kai 100ug. (4.) Oepuikn katamévnon otoug 40°C yia 15,

30 ka1 45 min.
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Eik. 7. AvaAuon Tou yovidiou SnoHsp19.5 pe nui-moootikd RT-PCR og mpovuueeg 5%
oTtadiou, YETA aTTO BIAPOPOUG TTEIPAUATIKOUG XEIpIooUs. (1.) EvéBnoav ouykevipwoelg 12
kal 120ug BPA kai éyivav delypatoAnyieg petd améd 3, 6, 12 kai 24 wpeg. (2.) EkBeon
MEOW TNG TPOYNG O€ CUYKEVTPWOEIG Twv 1ug kai 10ug BPA. (3.) Ogpuiki KaTatTévnon
oToug 40°C yia 15, 30 kai 45 min.



230 14° [MaveAAnvio EvrouoAoyiké Zuvédpio

Zudnmnon

To évropo Sesamia nonagrioides atroteAei éva TOAU KaAS povTéAo yia va
aTTaviooupe BePENILIBEIS EPWTHOEIG, TTOU OUVOEOVTAl MPE TNV ETMdPOAON TwWV
gevooloTpoydvwy ota éviopa. Katavowvtag Tn BAon Tng emidpacng authg anuaivel
OTI TQUTOTTOIOUME Tn OPACN WNXAVIOPWY TOU €VOOKPIVIKOU OCUOCTAPOTOG TWwV
EVIOUWY, TTOU OXeTiCovTal Pe TTOAU onuavtikd Béuata, OTTwG N avdatTugn Kol n
avatmapaywyn. Ta emimeda Tng SnoHsp83, n otroia TTaifel £€vav Kpioiuo poAo oTn
METAYWYA TOU OAPATOG TWV OTEPOEIBWV OPHOVWY OTA OTTOVOUAWTA, OTTWG Kal Ta
etmimeda TNG SnoHsc70, erayovtal onuavTikd atd v BPA. H oTepoeidrg opudvn
20-hydroxyecdysone (ecdysone), €rdyel Kal cuvTovi¢el Ta oTddia TNG avaTTuéng
TOU KUKAOU Cwng Twv eviopwy. 21N D. melanogaster, o utmrodoxéag Tng ekduoovNg
gival éva €TePOdINEPES TNG TTPWTEIVNG TTou KwdIKoTrolgiTal amd Tov ECR kal 1o
yovidio ultraspiracle (USP) (Koelle et al., 1991; Riddiford et al., 2000). H Hsp90 kai
n Hsc70 eivar amopaitnTeg in vivo, yia Tn &pacTiKOTATA TOU UTTOOOXEQ TG
ekduoovng. Ta atroteAéopara pag deixvouv OTI Ta yovidia SnHsp83 and SnHsc70,
TTou gvepyoTtroloUvTal amd Tnv BPA, eival amrapaitnta yia tn dpaoTikéTNTA TOU
uttodoxéa NG ekduodvng. lMpoteivoupe OTI auTtd Ta yovidia €Xouv TNV IKAVOTNTA,
OTTWG Kal GAAOI OTEPOEIDEIG UTTODOXEIG TWV OTTOVOUAWTWY, va SIaPNOP@WVOVTal aTTO
Tnv BPA. Ta atmoteAéopara pag umooTnpifouv o1 1o &evooloTpoyovo BPA
TpoTToTToIEl TNV éKPPacn TNG Hsp83 o€ TpovUp@eg TNG S. nonagrioides, Katd TpOTTO
OUYKPIOIUO HPE auTOV TOU UTTOOOXEQ TWV OIOTPOYOVWY Kol GAAWV OTEPOEIdWV
utrtodoxéwv TTOU  xapaktnpifouv Ta  OTOVOUAWTA. Auto  Oeixvel  dueon
aAAnAemidpaon NG BPA pe 10 evdokpivikd auoTtnua. Paivetal 611 T Hsp yovidia
atroTEAOUV  XPNOIPOUG  HOPIAKOUG MAPTUPEG YIa  TTEPIBAAAOVTIKY)  HEAETN Twv
gevooloTpoydvwy oTa £vioua.

BiBAloypagia

Cousins, L.T., C.A. Staples, G.M. Klecka and D. Mackay. 2002. A multimedia
assessment of the environmental fate of BPA. Hum. Ecol. Risk Assess. 8:
1107-1135.

Crain, D., M. Eriksen, T. Iguchi, S. Jobling, H. Laufer, G. LeBlanc and L.
Guillette. 2007. An ecological assessment of bisphenol-A: evidence from
comparative biology. Reprod. Toxicol., 24: 225-239.

Gkouvitsas, T., D. Kontogiannatos and A. Kourti. 2008. Differential expression
of two small Hsps during diapause in the corn stalk borer Sesamia
nonagrioides (Lef). J. Ins. Physiol. 54: 1503-1510.

Gkouvitsas, T., D. Kontogiannatos and A. Kourti. 2009. Cognate Hsp70 gene is
induced during deep larval diapause in the moth Sesamia nonagrioides. Insect
Mol. Biol. 18: 253-264.

Gkouvitsas, T., D. Kontogiannatos and A. Kourti. 2009. Expression of the
Hsp83 gene in response to diapause and thermal stress in the moth Sesamia
nonagrioides. Insect Mol. Biol. 18: 759-768.

Koelle, M.R., W.S. Talbot, W.A. Segraves, M.T. Bender, P. Cherbas and D.S.
Hogness. 1991. The Drosophila ECR gene encodes an ecdysone receptor, a
new member of the steroid receptor superfamily. Cell 67: 59-77.

Riddiford, L.M., P. Cherbas and J.W. Truman. 2000. Ecdysone reseptors and
their biological actions. Vitam Horm. 60: 1-73.

Segner, H., K. Carroll, M. Fenske, C.R. Janssen, G. Maack, D. Pascoe, C.
Schéfers, G.F. Vanderbergh, M. Watts and A. Wenzel. 2003. Identification of



51 Suvedpia: everikii — Mopiakn BioAoyia 231

endocrine-disrupting effects in aquatic vertebrates and invertebrates: report from
the European IDEA project. Ecotox. Environ. Saf. 54: 302-314.

Taenzler, V., E. Bruns, M. Dorgerloh, V. Pfeifle and L. Weltje. 2007.
Chironomids: suitable tests organisms for risk assessment investigations on the
potential endocrine disrupting properties of pesticides. Ecotoxicology 16: 221—
230.

Welshons, W.V., S.C. Nagel and F.S. Vom Saal. 2006. Large effects from small
exposures. lll. Endocrine mechanisms mediating effects of Bisphenol A at
levels of human exposure. Endocrinology 147: S56—S69.

The endocrine disruptor BPA in insects: Approaches and perspectives

X. MICHAIL, D. KONTOGIANNATOS and A. KOURTI

Department of Agricultural Biotechnology, Agricultural University of Athens,
lera Odos 75, 11855, Athens, Greece

BPA belongs to the increasing list of endocrine active chemicals that, acting as
xenoestrogens, interfere with the endocrine system in vertebrates through
interaction with nuclear hormone receptors. However, there is still little detailed
information about the action mechanisms in invertebrates. The challenge is to find
out to what extent the alterations described in invertebrates are in fact caused by
the endocrine activity of BPA in these organisms.

Here, the effects of BPA in the corn stalk borer, Sesamia nonagrioides
(Lepidoptera: Noctuidae), are described at the subcellular level, focusing on the
analysis of several model genes. Molecular techniques have permitted looking at
specific changes in the expression of selected genes, for which molecular probes
are available, to know if the changes could be related to the known activity of BPA
as an EDC in vertebrates. Important changes were found by screening the profile of
gene expression in unexposed and BPA-exposed larvae. The most notable of these
changes was the up-regulation of the SnoHsp83, SnoHsp70, SnoHsp19.5 and
SnoHsp23 genes.
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Mopiakoi SeikTeg yia Tn Sidkpion e1dwv Tou yévoug Typhloseiulus
(Acari: Phytoseiidae)

B.l. EYAITEAOY, M. MMOYTA ka1 I'.0. MAMAAOYAHZ

Epyaaortnipio ewpyikns ZwoAoyiag kai EvrouoAoyiag,
ewmovik6 lMavemorriuio ABnvawy, lepd Od66¢ 75, 118 55, AbrRva

Ta akdpea Tng oikoyévelag Phytoseiidae (Acari: Mesostigmata) cival eupéwg
oladedopuéva o€ TOIKIAG evdIQITAPATA, TO OTIOIO €ival €TE QUOIKA R €xouv
onuioupynBei UoTepa ammd avOpwTTivn TTapéuBacn TT.X. KOANIEPYOUUEVEG EKTATEIG.
AtroteAoUv onuavTikoUg BioAoyikoUg TTapdyovTeS Kal n opBbr) avayvwpion Toug eival
181aiTEPNG ONPACIAG yIA TNV ATTOTEAECUOTIKI AVTIMETWITTION TWV SI0QOPWYV ETTICAMIWY
exBpwyv Twv kKaANigpyeiwy. To B€pa autd dev apopd OPUwWG POVO TOUG OPYavIoUOoUG
TTOU XPNOIJOTToIoUVTal aTnNV OAOKANPWHEVN 1 BIOAOYIKN QVTIMETWITION, OTIOU TO
evOIOQEPOV I0WG €ival PEYOAUTEPO AOYW TNG OIKOVOMIKNAG ONUACiag TToU €XEl N
Xprion Tou cwaoToU BloAoyikoU TTapdyovTa, aAAd kal oe 6Aoug Toug opyaviououg
TTou gvToTriovtal aTa dId@opa QUOIKA OIKOOUCTAUATA. 2TO TTAQioIo auTd, TG00 N
KAQOIKA ouoTNUATIKA Tagivounon 000 Kal N XprAon JopIoKWY BEIKTWY ouvdudlovTal
WoTe va dwoouv Ta KAAUTEPA ATTOTEAECUATA TTPOG AUTH ThV KaTeuBuvon.

YTrapyouv TTePITITWOEIG OTTOU Ta €idn £vOg yEVOug OpoIdlouv TTOAU HOP@POAOYIKA
Kal SlaxwpifovTal SUCKOAQ.

Ta akdpea Tou yévoug Typhloseiulus Chant and McMurtry (Acari: Phytoseiidae)
MTTOpOUV va BewpnBolv wg pia TETola TTEPITITWOT, OTTWG AVAAUETAI OTN GUVEXEIQA.
Ztnv @uon evromidovial Kupiwg oe Oévdpa Tou Yyévoug Quercus (Fagales:
Fagaceae) kal cUp@wva Pe TNV KAACIKA cuoTnuaTikA Tagivounon diakpivovTtal Baon
TOU apIBuoU TwWV TPIXWYV TTOU UTTAPXOUV OTnv €TyovaTida Ttou dgUtepou TTodiou
(genu 1), Tou OXETIKOU PAKOUG TWV VWTIQIWV TPIXWY, TNG OTTEPUATOOAKNG Kal TOU
oTTEPPATOdAKTUAOU Tou dAppevog (Chant and McMurtry, 2007; Papadoulis et al.,
2009). Ao 1a 10 €idn Tou yévoug Typhloseiulus TTou uTTdpYOUV TTAYKOOUIWG, TNV
EAGSa €xouv TpoodiopioTei 8 (Papadoulis et al.,, 2009; ZtoBdkng, 2011) kai
ouykekpiyéva Ta: T. calabriae (Ragusa and Swirski, 1976), T. carmonae (Chant and
Yoshida-Shaul, 1983), T. eleonorae (Ragusa and Swirski, 1981), T. eliahuswirskii
(Ragusa Di Chiara, 1992), T. erymanthii (Papadoulis and Emmanouel, 1988), T.
peculiaris (Kolodochka, 1980), T. rodopiensis (Papadoulis and Emmanouel, 1994),
T. simplex (Chant, 1956).

2Tnv Topouca HEAETN, XPNOIYOTTOIWVTAG TNV TEXVIKA Tou TTPOoadIopiGuoU
VOUKAEOTIOIKAG  aAAnAouxiag  (sequencing)  yoviOIOKWYV  TUNUATWY  TOU
pitoxovdpiakou DNA, mTpoodiopifovtal Joplakoi OEIKTEG Je OTOXO TN BIAKPION TWV
eiIdwv Tou yévoug Typhloseiulus. Ta €idn TToU evroTTioTNKAV OTIG dEIYUATOANYIEG
eival Ta T. rodopiensis (Kpntn kai Kapditoa), T. eleonorae (Kpntn), T. simplex
(KpATtn) kai T. carmonae (Kapditoa).

Katd tnv mreipauartikr diadikaoia £yive apxika dsiypatoAnwia kKAGdwv atréd @utd
Tou Yyévoug Quercus. 'YoTepa atmod Tn JETAPOPA TOUG OTO EPYOTTHPIO TO AKAPED TOU
yévoug Typhloseiulus, Ta oTroia €ival dIOKPITA e OTEPEOTKOTTIKI TTAPATAPNON OE
oxéon pe Ta uttéhoiTTa €idn TnG olkoyévelag Phytoseiidae Aoyw Twv 10XUpWV Kal
MOKPIWV VWTIAIWV TPIXWV TTOU @EPOVTAI ETTI ETTAPUATWY, TOTTOBETOUVTAV O€ KaBapn
aAkodAn 95% kai oToug -20°C. A@oU TIPOYMATOTIOINBNKE  MIKPOOKOTTIKN
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TTAPATAPNON KOI AvayvwpIon TwV OTOPwV até Tov TTANBUCHS TTou GUAAEXBNKE
oUPQWVA PE TNV KAACIKA OUCTNPATIK TagIivounan, akoAoubnoe atroudvwan oAIkou
DNA ava atopo kai aAucidwth avridpaon tmoAupepdong (PCR) pe éva Ceuyog
EKKIVNTWV TTOU TTPOGdIopifouv To YoVISIOKO TUAUA TO OTToio eAEyXEl TN oUvBeon TNG
MIKPAG  uTtopovadag Tou  pifocwpuarog  (12srDNA)  (5-AAACTGGGATTA
GATACCCCACTAT-3 kal 5-GAGGGTGACGGGCGGTGTGT-3) (Palumbi et al.,
1991). ZTn ouvéxela, €yive nAekTpo@OpNnon TTAYMATOS ayapolng 2%, kabapiouog
Twv TTpoidvTwy NG PCR pe 10 Nucleospin extract Il kit (Macherey-Nagel) ka1 T€Aog
TTPOCBIOPICHOG TNG VOUKAEOTIOIKAG aAAnAouxiag Tou avwTEépw yovidiakoU TURUOTOG.
Mo TNV oTOTIOTIKA €TTECEPYATIa TWV ATTOTEAEOUGTWY XPNOIKOTIOINBNKAV T TTAKETA
BioEdit 7.0.9.0, CLUSTALW2, MEGA 4 ka1 DnaSp 5.10.00.

210 QUAOYEVETIKA OEvOPO TTOU KATAOKEUAOTNKAV ME UWNAEG TINEG bootstrap
uTTApXoUuV dUO ep@avwg dlakpIToi KAGSOI GTTOU OTOV TTPWTO AVAKOUV T ATOPO TOU
€idoug T. eleonorae kai otov GAAO opadotroloUvtal 6Aa Ta uTTOAoITTa €idn HE
emTmAéoV dloKPITOUG KAGdOoUG ava €idog. O YECOG OPOG TWV YEVETIKWY OTTOOTACEWY
eival 0,126. H eAdxioTn yeveTikA atréoTacn eivail yia aroua Tou idlou gidoug (0,000)
EVW N PEYIOTN PETALU aTOPwY Twv €1dwv T. eleonorae kai T. simplex (0,238).

SupTTEPOOHATIKG, Ta atTroTeAéOPOTA TNG £€peuvag £deiEav OTI TO yoviIdIakd auTo
TUAMA KpiveTal IKkavo yia Tn diakpion €1dwv Tou yévoug Typhloseiulus. Mepaimépw
€pEuUva aTTaITEITAl, VIO TNV ££ETACN KAl TWV UTTOAOITTWYV EIBWYV, WOTE VO YEVIKEUBEI TO
OUNTTEPAOHA YIa OAOKANPO TO YEVOG.
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Molecular markers for the discrimination of mite species of Typhloseiulus sp.
(Acari: Phytoseiidae).

V.l. EVANGELOU, M. BOUGA and G.Th. PAPADOULIS

Laboratory of Agricultural Zoology and Entomology,
Agricultural University of Athens, lera Odos 75, 118 55, Athens, Greece

Phytoseiid mites (Acari: Mesostigmata) are widespread and found in either
natural or agricultural environment. Some species are used as biological agents
and their predatory behaviour is of great importance for agriculture. The proper
identification of the species is necessary, especially when economical issues rise,
such as pest control and production. Classical systematic-taxonomy in combination
with molecular techniques-markers is applied for better results. In some cases, it is
complicated to identify the species due to the problems arisen from some
morphological characters e.g. Typhloseiulus sp. Chant and McMurtry (Acari:
Phytoseiidae). The species of this genus are discriminated based to the number of
the hair they have at genu IlI, the length of some hair on the dorsal side, the
spermatheca and the male’s spermatodactyl. These species are mainly found on
Quercus trees (Fagales: Fagaceae) and between the ten species that exist
worldwide, eight are found in Greece (Papadoulis et al., 2009, ¥1a0dkng, 2011): T.
calabriae (Ragusa and Swirski, 1976), T. carmonae (Chant and Yoshida-Shaul,
1983), T. eleonorae (Ragusa and Swirski, 1981), T. eliahuswirskii (Ragusa Di
Chiara, 1992), T. erymanthii (Papadoulis and Emmanouel, 1988), T. peculiaris
(Kolodochka, 1980), T. rodopiensis (Papadoulis and Emmanouel, 1994), T. simplex
(Chant, 1956).

In this research, mitochondrial DNA markers are applied, using sequencing
analysis of one gene segment, for the discrimination of the species of the genus
Typhloseiulus. The species studied were T. rodopiensis (Crete and Karditsa), T.
eleonorae, T. simplex and T. carmonae. Adult individuals of the genus, separated
morphologically from the other phytoseiidae mites due to the long hair on their
dorsal side, were collected, determined microscopically (classical taxonomy) and
kept in absolute alcohol at -20°C until DNA extraction. Afterwards, a pair of primers
was used during the Polymerase Chain Reaction (PCR) which is responsible for the
construction of the small ribosomal subunit (12srDNA) (5'-AAACTGGG
ATTAGATACCCCACTAT-3 - 5-GAGGGTGACGGGCGGTGTGT-3). The next
step was to perform 2% agarose electrophoresis, followed by the PCR products’
purification, using the Nucleospin extract Il kit (Macherey-Nagel) and finally the
sequencing procedure. For data processing, the packages BioEdit 7.0.9.0,
CLUSTALW2, MEGA 4 kai DnaSp 5.10.00 were used.

The phylogenetic trees constructed (high bootstrap values), consisted of two
clades one for T. eleonorae and one for the others species studied. In the second
clade the other species were distinguished distinctly, but the two populations of T.
rodopiensis were mixed. The overall genetic distance was 0.126, the lowest was
found between the same species (0.000) and the highest between T. eleonorae and
T. simplex (0.238). Finally, it is shown that the mentioned above species can be
discriminated using this gene segment as marker, although more Typhloseiulus
species must be analyzed in order this method to be applied in the whole genus.
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[eveTikn ToiKIAopop@ia Tou evropou Rhynchophorus ferrugineus
(Coleoptera: Curculionidae) (puyXo@opog TwV QOIVIKOEISWV)
otnv EAAGSa — MpokaTapKTIKN £épeuva

Z. MHAAA, B. EYATTEAOY, M. MIMOYT A kai N. EMMANOYHA

Epyaoripio 'ewpyikng ZwoAoyiag kai EvropoAoyiag,
Tewrtrovikd lMavemarniuio ABnvwy, lepd Od66¢ 75, 118 55, Abrva

To évropo Rhynchophorus ferrugineus (Coleoptera: Curculionidae) Bswpeital
atmmd Toug onuUavTIKOTEPOUG £XOpoUg Twv @oivikoeldwyv. H EupwTraikr ‘Evwaon, 1o
2007 e&édwaoe atmogacn, BAcel TNG OTToiag TO £VIOUO AUTO KOTOTAOOETAI OTOUG
exBpolg KapavTivag. £Tn XWPa pag eVIOTTIOTNKE yia TTPwWTn @opd 10 2005, O¢
@oivikeg Washingtonia sp. kai Phoenix canariensis (Arecales: Arecaceae) TTou
gionxbnoav amo tnv Aiyutrto. ‘EkToTe, TTAnBuouoi Tou eviduou auTtou éxouv Bpebei
og TTOAEG TTeploxEG TNG EAAGDOG, Xwpig va yvwpioupe TNV TTPoEAEUCT| TOUG.

Aedopévng TNG UYWNARG IKavoTnTag S1IacTTopAg TOU EVIOUOU Kal TNG MeaveTnTag
MéOw TOUu euTTOpiOU va €xel €10€ABel OTn XWpPA WOG oTmd TTOAAEG TTEPIOXEG,
avapéveTal n UTTapgn VYEVETIKAG TTOIKINOTNTOG METOEU Twv TANBuopwv Tou. Ol
eEWTEPIKEG HOPPOAOYIKEG PEAETEG OEV DiVOuV ETTAPKEIG TTANPOYPOPIES YIO AQUTAV TNV
ToIKINOTATA. O1 popiakoi OgikTeg amoteAolv Ta KATAAAnAa epyaleia Ta oTroia
MTTOpoUV va OupBdAouv oTnv  €€aywyr] CUUTTEPAOMATWY OXETIKA HE TNV
KIVNTIKOTNTA TwV TTANBUCGUWY Kal TV TTPOEAEUCT) TOUG.

IevikOTEPQ, €XOVTAG UTTOWN TNV OIKOVOUIKN onuagcia Tou eviouou R. ferrugineus,
gival amopaitnTn N yvwon Tou 10TopikoU TNG €I0B0ARG TOU Kal n KaTtavonon Twv
OXE0EWV PETALU DIOPOPETIKWYV YEWYPOPIKA TTANBUCPWY Tou. H PHEAETN TNG YEVETIKNAG
TTOIKIANGTNTAG TOU €vTOHOU Ba OdWOEl aTTAVTAOEIG O€ EPWTANATA OTTWG O aPIBPOG TwV
Oladpopwy yia Tnv €i0BoA Tou amd Tnv Acia Tpog TN Alucn, o apiBuds Twv
€I0AYWYWYV TTOU €XOuv TTpaypaToTroindei oe kAGBe pia atmd TIG TTPOCRAANOUEVES
XWPEG KATT. ETTioNg n YEAETN TNG YEVETIKAG TTOIKINOTNTAG TTANBUCUWY TOU €VTOUOU
givar amapaitntn yia 1 xdpafn OTPATNYIKAG Yyia Tn owaoTh dlaxeipion Tou
(Armstrong and Ball, 2005; Grapputo et al., 2005; Marimuthu et al., 2009; Sharma
et al., 2009).

>tnv  Trapoloa  TTPOKATAPKTIKA — €PEuva, OTOXOG NATAV  va  TUTTOTTOINOE]
TIPWTOKOAAO yia TN PEAETN TNG YEVETIKAG TTOIKIAOTATAG TTANBUC WY Tou eviouou R.
ferrugineus ato SIAPOPES YEWYPAPIKEG TTEPIOXES TNG EAAGDAG, XPNOIUOTTOIWVTAG
TNV TEXVIKA TOU TIPOCDIOPICKOU  VOUKAEOTIOIKAG aAAnAouxiag (sequencing).
Mpaypatotromnénke delypaToAnyia akpaiwyv artépwv amd TANBUoUO Tou eVTOUOU
oT1o N. ATTIKAG. Ta dropa autd ToTroBeTABNKav o€ Kabapr aAkodAn f HETaPEPBNKav
Cwvtava oto Epyactipio kai QUAdxTNKav otoug -20°C. ATTopovwenke To OAIKO
DNA amd 1010 1TTou eA@ON PETA TNV QTTOKOTIA TwV TITEPUYWV TOU EVTOMOU KOl
aKPIBWG KATW OTTO TO ONUEIO OTTOU Ol TITEPUYEG QUTEG EVWVOVTaI PE Tov Bwpaka. To
TMAPO autd TOU €VIOUOU XPENOIYOTIOIEITAl yia TTPWTn @opd. H atmoudvwaon Tou
oAikoU DNA éyive pe 10 DNeasy Blood and Tissue Kit (Qiagen). AkoAouBnoe
aAuoidwT avtidpaon ToAupepdong (PCR) pe Celyog eKKIVATWY, Of OTIOIOl
mpoodiopifouv To yovidlokd TuAua Tou pitoxovopiokou DNA TTou eAéyxel TN
ouvBeon Tng uttopovadag | Tou oCUPTTAGKOU TNG KUTOXPWHIKAG 0&eiddong (COI). Ol
EKKIVNTEG AuTOi €ival:
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5'-GGTCAACAAATCATAAAGATATTGG-3
kal 5-TAAACTTCAGGGTGACCAAAAAATCA-3’ (Folmer et al., 1994).

21N ouvéxela, yia AOyoug eAéyxou Tng diadikaciag, TTPAyUOTOTTOINONKE
NAEKTPOPOPNCN TIYHOTOG ayapolng 2% Kai TEAOG £yive KaBapIoPog TwV TTPOIOVTWY
PCR pe 10 Nucleospin extract Il kit (Macherey-Nagel), kaBwg kai TTpoodIopICHOG
TNG VOUKAEOTIDIKNG OAANAouxiag Tou avwTépw YoviOIoKOU TUAPOTOG HECW TNG
eTaipeiag Macrogen.

To 1rpoidv TG PCR €upéBn o1 ATav yovidiokO Turua urkoug Trepitrou 650bp.
2710 THAMA AUTO BEV EPPAVIOTNKE YEVETIK TTOIKINOTNTA PETAEU TwWV ATOPWY TOU TTPOG
MeAETN TTANBuCPOU.

H €peuva ouveyifetal oe TANBUCPOUG Tou R. ferrugineus atmo dIGQOPES TTEPIOKES
NG EAAGSQG.
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Genetic variability of Rhynchophorus ferrugineus (Coleoptera: Curculionidae)
(Red palm weevil) populations in Greece — Preliminary research

S. MILLA, V. EVANGELOU, M. BOUGA and N. EMMANOUEL

Laboratory of Agricultural Zoology and Entomology,
Agricultural University of Athens, lera Odos 75, 118 55, Athens

The insect Rhynchophorus ferrugineus (Coleoptera: Curculionidae) is
considered among the most important enemies of the palm trees. In 2007, the
European Union adopted a decision whereby the insect is classified as a quarantine
pest. This insect was detected for the first time in 2005 in Greece on Washingtonia
sp. and Phoenix canariensis (Arecales: Arecaceae) palm trees in Crete Island
imported from Egypt. Since then, populations of the insect are found in many
different areas of Greece, without knowing their origin.

Given the high distribution capacity of the insect, its population is suspected to
show a sort of diversity. External morphological studies would not provide enough
evidence for such diversity. DNA markers are especially effective tools in making
inferences about movement between insect populations, because they represent
selectively neutral characters.

Considering the economic importance of R. ferrugineus, it is necessary to know
the history of its invasion and to understand the relationships between the different
geographic populations. Studying the genetic diversity of R. ferrugineus might
provide answers to several questions such as: the number of invasion routes from
Asia to the West, the number of introductions that have occurred in each of the
invaded countries etc. In addition, this study of genetic variability among the
geographic populations of invasive species is essential for designing their
management strategy including biosecurity, as it gives rapid and accurate
identification of alien species and defined characterization of their populations.

The aim of this preliminary study was to standardize the protocol for the
investigation on the genetic variability of R. ferrugineus populations from different
geographic areas of Greece, using the sequencing method. Adult individuals from
insect’s population in Attiki area, were collected and kept at -20°C. Total DNA
extraction was carried out using the DNeasy Blood and Tissue Kit (Qiagen)
according to the manufacturer’'s protocol, after minor modifications, and examined
through agarose gel electrophoresis; the tissue used for DNA extraction was taken
from the area just beneath the junction of wings with the thorax, which has been
applied for the first time. Fragment of COIl (cytochrome oxidase subunit [)
mitochondrial DNA gene segment was amplified; the set of primers used was:

5'-GGTCAA CAAATCATAAAGATATTGG-3' and
5-TAAACTTCAGGGTGACCAAAAAATCA-3).

PCR product was purified using the Nucleospin extract Il kit (Macherey-Nagel).
Individual sequences were determined via automated sequencing of both strands of
mtDNA gene segment provided by Macrogen Company. The sequencing of COI
mtDNA gene segment produced an alignment of about 650bp. Genetic variability
was not detected in the population studied.

Studies on the genetic variability of R. ferrugineus populations from different
areas of Greece are continuing.
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XapaKTNPIoOHOG TNG TTPWTEIVIKAG KIvdong CK2 Tou evtopou Ceratitis capitata
(Diptera: Tephritidae) ka1 avéAuon o€ OUuvOnKeg stress

P. AYPAKH!, A. BAIER?, R. SZYSZKA? ka1 £. KOYIANOY-KOYTZOYKOY?

Mavemoriuio Abnvav, TuRua BioAoyiag, Touéag everikng kai BiotexvoAoyiag,
lMavemotnuiémoAn, A6rva 15701
Department of Molecular Biology, Institute of Biotechnology, The John Paul Il Catholic University of
Lublin, Al. Krasnicka 102,20-718, Lublin, Poland

H Meooyeiakr) puya Ceratitis capitata (Diptera: Tephritidae) cival éva gupéwg
eCamAwpévo Tapdoito Twv @PoUTwyY, YVWOoTO yid Ta TIEPICTATIKA ypPryopng
€EATTAWONG KAl KATOOTPOPIKWV ETTIOPOPWV 0€ dIdPopeg XwpPeS. MNpokeTal emiong
YO OPYQVIOUO-POVTENO YIa TNV avAaTITUEN BIOAOYIKWY TTPOYPOPUATWY EAEYXOU, EVWD
gival To KoAUTEPa PEAETNUEVO TTAPACITO TWV GPOUTWY OE YEVETIKO KOI HOPIAKO
emimedo. H mpwreivikA Kivaon CK2 gival pia TTAEIOTPOTTIKN KIVAON TTOU OTTOTEAEITAI
amd OUo KataAuTikéG (o kal/j a’) kal U0 pubuIoTIKEG (B) uTTOPOVAdEG Kal
Qwoopuliovel BEoelig aepivng-Bpeovivng. EptrAékeTar o€ SIAPOPES KUTTAPIKEG
dlepyacieg OTTwg n puBuIon TNG PHOPPOAOYIag Kal KIvATIKOTNTAG TWV KUTTAPWY, O
€NEYXOG TOU KUTTOPIKOU KUKAOU, N ePBpuoyévean, 0 KUTTAPIKOG TTOAAOTTAQCIAoUOG,
0 KIPKAdIKOG puBuog Kal n amémTwaon. H CK2 kivaon éxel peAeTnBei o€ TTOAAG €idn,
atré ™ {UPN €wg Tov avBpwTtro. O1 avacuvduaopéveg CK2a (kataAuTikr) kar CK2B
(puBuIoTIKA) UTTOPOVAdEG TnNG C. capitata ammopovwenkav TPocEATA OO TNV
opada pog. TNV TTapouca  epyacia  TTAPOUCIAeETal O  XOPOKTNPIOPOG TNG
TPWTEIVIKAG Kivdong CK2 tng C. capitata kai n avaAuar TnG o€ ouvorkeg stress. lMNa
T0 oKkoTdé autd KoTaokeudoBnkav Ta cDNA pépia NG 6&ivng PIBOCWHIKAG
mpwteivng P1 (e1d1kd umdoTpwua Tng CK2) kai g  Cu/Zn utrepoeldikng
diopoutdong SOD (avaoTtoAéag Tng CK2) tng C. capitata pe PCR kai RT-PCR,
avrioToixa. O1 avaguvduacpéves TTpwreiveg CcP1 kai CcSOD atroyovwenkayv Je
XpwuaToypagia ouyyévelag PETA ammod kAwvotroinon Twv cDNA popiwv Toug o€
popéa ékppaong pPRSET kol umrepékgpacn o€ kuttapa Escherichia coli. H
avacuvduaopévn CcP1  @wo@opulhiwveral ammd  Tnv  €AeUBepn  KATAAUTIKN
uttopovada CcCK2a kabwg kal ammd 1o oAoéviupo, OTTwg deixBnke oe dokipaaoia
Kivdong pe Xprion *P-ATP wg 86Tn gwoedpou. H @wopopuliwon tng CcP1l
TPOTTOTTOIEITOI OATTO TNV TTApoUsia TUTTIKWY pubuioTwy Tng CK2 kivdong, 0TTwg ol
avaoToAeic nmapivn ko TBBt kai o emaywyéag oTtreppivn.  AKOun, n
avacuvduaopévn CcSOD  di1aBETel TN XOPOKTNPIOTIKA EVEPYOTNTO QVOAOTOAEQ TNG
CK2 kivaong kal avaoTéAAel Tn ewo@opudiwon tng CcP1 oe dokipaoia kivaong. H
P1 mpwrteEivn OUPPETEXEI OTO OXNUATIONO TOU PIBOCWHIKOU Wioxou TnG HeEYAAng
PIBOCWUIKAG UTTOPOVAdOG Kal TTaTeUeTal OTI PuBpifel TNV  evepyodTnTa TOU
piBoowpaTog KATA TNV TTIPWTEIVOOUVOEON PEOCW TNG dIAPOPIKAG PUBUIONG TNG
petappaong €1dikwv MRNAs . lMpayuatotmoidnke €miong avaAuon TnNG £KQPAcng
Twv evdoyevwv CcCK2a kar CcCK2B utropovadwy PETA aTTo €KBECT TWV EVIOUWY
oe Beppikd stress yia pia wpa. Aev TapaTtnendnkav oAAayég aTnv €KQPAcn TwvV
CcCK2 utropovadwv OTIG BIGPOPEG BEPUOKPATIES, KATI TTOU TTBAVWG UTTODEIKVUEI
TNV 0TaBepdTNTA TNG £EKPpaong TNg CcCK2 oTig OuVvBAKeG KATATTOVNONG.
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Characterization of protein kinase CK2 of the insect Ceratitis capitata
(Diptera: Tephritidae) and analysis at stress conditions
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The Mediterranean fly Ceratitis capitata (Diptera: Tephritidae) is a widespread
fruit pest well known due to the incidents of fast expansion and destructive
invasions to various countries. It is also a model insect for the development of
biological control programs, as well as being the best studied fruit pest at genetic
and molecular level. Protein kinase CK2 is a pleiotropic kinase composed of two
catalytic (a and/or a’) and two regulatory (B) subunits that phopsphorylates
serine/threonine sites. CK2 is involved in several cellular responses such as the
regulation of cell morphology and mobility, cell cycle control, embryogenesis, cell
proliferation, circadian rhythm, and apoptosis. CK2 kinase has been studied in
many species from yeast to human. The recombinant CK2a (catalytic) and CK2f3
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(regulatory) subunits of C.capitata were recently isolated by our team. We present
here the characterization of the recombinant protein kinase CK2 of the
Mediterranean fly C. capitata and the analysis at stress conditions. To achieve that,
we constructed the cDNA molecules of the acidic ribosomal protein P1 (specific
substrate of CK2 kinase), as well as that of the Cu/Zn superoxide dismutase SOD
(specific inhibitor of CK2 kinase) of C. capitata by PCR and RT-PCR, respectively.
The recombinant proteins were isolated by affinity chromatography after cloning of
their cDNA molecules into pRSET vector and over expression in Escherichia coli
cells. The recombinant CcP1 protein is phosphorylated by the free catalytic CcCK2a
subunit alone as well as by the holoenzyme, as verified by kinase assay, using *P-
ATP as phosphate donor. The phosphorylation of CcP1 is altered in the presence of
typical modulators of CK2, such as the inhibitors heparin and TBBt and the inducer
spermine. Moreover, the recombinant CcSOD possesses its characteristic activity
as CK2 inhibitor, as verified by kinase assay. The ribosomal P1 protein contributes
in the formation of the ribosomal stalk, an important element of the large subunit,
and is considered to control the ribosomal activity during protein synthesis, through
differential modulation of specific mMRNA'’s translation. We also proceeded to the
analysis of the expression of the endogenous CcCK2 a and 8 subunits by exposure
of the insects at heat shock conditions for one hour. No considerable alterations of
the subunits’ expression were noticed, suggesting the constant expression of
CcCK2 at these stress conditions.
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AvdAAuon TnG YEVETIKAG TTOIKIAOMOPQING KAl XOPOKTNPICHOG TwV
EVOOOUNBIWTIKWY BakTnpiwv oe didpopoug TTAnBucuoug Tou
Trialeurodes vaporariorum (Hemiptera: Aleyrodidae)

A.E. KAMANTAIAAKH"?, |. OVCARENCO?®, K. MMOYPTZHZ** kait
A. TZIATKAPAKOY'

*E6viké 15pupa Ayporikng Epeuvag, Ivarirouro lNpooraciag ®utwv HpakAgiou
2Tpﬁpa Aiaxeipiong MepiBaArovrog kar @uaikwyv MNépwyv, Maveriotiuio Autikfic EAAGdog, Aypivio
Department of Biological and Environmental Science, University of Jyvaskyla, Finland
*IvoriTouro Kurrapiknig kai Avarrruéiakng BioAoyiag, Epeuvnriké Kévipo Bioiarpikwy Emiotnuwy
«AAéEavdpog PAEuIvyk», Bapn 16672

O aheupwdng Twv Beppokntiwy, Trialeurodes vaporariorum (Hemiptera:
Aleyrodidae) €ival évag a1mé Toug ONPAVTIKOTEPOUG OIKOVOMIKG £xOpoug, Adyw Tng
TAYKOOMIOG  YEWYPOQIKAG Tou  €EATTAWONG Kol Tou  PeydAou  apiBuoul
KOAAIEPYOUPEVWYV QUTWV TTOU TTPOCRAAAEI, oTa OTTOIa TTPOKAAET {NUIEG AUECA YE TO
va TPEQETAI KOl €PUECA, PETAPEPOVTAG TTOAAOUG QUTIKOUG 10UG. ETnV TTapouca
epyacia, €PEUVOUMPE Tn YEVETIKI TTAPAAAAKTIKOTNTA TANBucouwy Trialeurodes
vaporariorum o1é SIAPOPEG XWPES, KUPIWG EUPWTTAIKEG Kal Tnv TIOPOUCia o€
auTOUG BEUTEPEUBVTWYV EVOOCUNBIWTIKWY BAKTNPIWV.

Mpoodiopicaue 10 pOPIAKO TTOAUPOPQICPO Tou Trialeurodes vaporariorum,
Baoiféuevol oTig aAANAoUXieG TwV yovIdiwv Tou piItoxovdpiakou DNA, KUTOXPWHUIKA
ogeidaon | (COIl), kutdxpwpa b (cytb) kai diudpoyevdon 5 (ND5). E&etdoaue
€TioNg, TNV TTapoudia deuTEPEUOVTWY £VOOCUNBIWTIKWY BakTnpiwv pe Tn péBodo
NG PCR, XPNOIMOTIOIWVTAG OUYKEKPIUEVOUG EKKIVNTEG Yia Ta €VOOCUMBIWTIKA
Hamiltonella, Rickettsia, Arsenophonus, Cardinium kar Wolbachia.

Ta TmepiocdTEp Ao Ta GTOMO T. vaporariorum Trou €LeTACANE, TTEPIEIXAV
TOUAdyioTov éva evOoouuBiwTikG Baktpio. To Arsenophonus Bpébnke o€
peyoAuTepn a@Bovia (oxeddv 100% oTo GUVOAO TwV OTOPWY TTou eEETACTNKAV). Ta
Wolbachia kai Hamiltonella, Atav emiong mapovrta, Tapd Tn  XAunAr Toug
ouxvotnta (11% «kai 21% avriotoixa). Ta Rickettsia kar  Cardinium  dev
avixveubnkav o€ kavévav atéd Toug egetadduevoug TTANBuouolg. Baaiduevol atnv
TTOIKINOPOP®ia TNG VOUKAEOTIBIKAG aAAnAouyiag Twv yovidiwv COl, cytb kai ND5, o
aAeupwdng Twv  Beppoknmiwv  T. vaporariorum  €3€1e  XauNAG  YEVETIKO
ToAupop@Ioud. H avdAuon tng aAAnlouxiag Tou pitoxovopiakol DNA @avépwoe
Aiyeg onuelakég PETOANAYEG O€ PEPIKOUG atmd Toug TTANBUCHOUG, O OTT0IEG TOUG
KATATAOOOUV 0€ BUO BIAPOPETIKEG OUADEG.
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Analysis of mtDNA diversity and characterization of endosymbiont
communities in different geographic populations of Trialeurodes
vaporariorum (Hemiptera: Aleyrodidae).
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Trialeurodes vaporariorum (Hemiptera: Aleyrodidae), the greenhouse whitefly, is
an economically important pest that causes serious damage to a large number of
cultivated plants, directly by feeding and indirectly by transmitting many plant
viruses. Here, we conducted a study to survey the genetic polymorphism of
worldwide T. vaporariorum populations and their secondary symbiont community.

The presence of five secondary symbionts (Hamiltonella, Rickettsia,
Arsenophonus, Cardinium and Wolbachia) was determined by a polymerase chain
reaction (PCR)-based detection assay with specific primers for each symbiont. We
also determined the molecular polymorphism, based on three of the gene
sequences of mitochondrial DNA of Trialeurodes vaporariorum, cytochrome
oxidase | (COl), cytochrome b (cytb) and NADH dehydrogenase 5 (ND5.

The monitoring of secondary symbionts of T. vaporariorum revealed high
infection frequency. At least one secondary endosymbiont, was present at most of
the individuals. The secondary symbiont Arsenophonus, showed approximately
100% infection rate. Hamiltonella and Wolbachia were also present but in a
significantly lower percentage than that of Arsenophonus (21% and 11%
respectively). None of the studied populations carried Rickettsia or Cardinium. T.
vaporariorum displayed low genetic polymorphism, based on the nucleotide
sequence diversity of COI, cytb and ND5 mtDNA genes. The analysis of
mitochondrial DNA sequence, revealed few point mutations in some of the
populations which separate them into two genetic clusters.
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Eg@appoyég poplakng BioAoyiag Kal BIoTEXVOAOYiag oTnv KATatroAéunon
TWV emMIBAABWV EVTIOPWYV

. BONTAZ

Epyaorripio Mopiakns EvrouoAoyiag, Touéag BiotexvoAoyias kar EQapuoouévng BioAoyiag,
Tunua BioAoyiag, Mavemaoriuio Kontng

H karammoAéunon Twv empBAaBwyv eviduwy atmoTeAei éva amd Ta cgoBapoTepa
mpoBARuaTa TG eAAnVIKAG lewpyiag. H avamtugn tng PiotexvoAoyiag kal Tng
HoplakAg BioAoyiag Ta TeAeuTaia xpdvia dnuIoupyei epyaleia Ta oTroia uTTopouv va
oupBdaAouv oTn BeAtioTotroinon diEBECIywyY PECWY QUTOTTPOCTACIAg, OTIWG N
XNMIK  KaTaTmOAéUNon, O00 Kal OtV QvATITUgn  KaIvoTOPwY  HEBOdwV
KaTatmoAéunong.

MeAeTGUe TNV AVOEKTIKOTNTA ONUAVTIKWY €XOpwv Twv KaAAEpyEiwy OTa
EVTOUOKTOVQ, PE OTOXO TNV QVATITUEN £QOPUOYWY, OTTWG HOPIOKWY JIAYVWOTIKWY
kal add ons yia BEATIWHPEVO OKEUAOPATA EVTOPOKTOVWY, yia TNV TTPOANWN Kal TNV
QVTIMETWTTION TOU @aivopévou. Mepikd Trapadeiypora TpOo@aTWY £PYACIWV PAG
armoteAoUv  n  avdAuon Twv  PNXAVIOPWY OTTOTOEIKOTTOINONG  EVTOUOKTOVWV/
OKOPEOKTOVWY Kal QUTOTOEIVWV TOou TETPAvVUXou Tetranychus urticae pe xpron
MIKPOOUOTOIXIWV KAl TEXVIKWY avaouvOUaoUEVNG EKQPACNG TTPWTEIVWV, KaBwg Kal
n popiak avaAuon Tng avBekTikOTNTAG €1dwv Tephritidae (6TTwg 0 dAKOG TNG EAIGG)
O€ EVTOPOKTOVA OTTWG TO spinosad Kal Ta TTUpeBpoEId.

TéNog ouppeTEXOUPEe OTnV avdamTuén Kal agloAdynon VEwvV TTPWTOTTOPIOKWY
TEXVIKWV BioTeXvoAoyiag, TTou PTTopoUv va  XpnoigotroinBouv dAueca yia Tnv
KOTATTOAEUNON CNPAVTIKWYVY XOpWV OTTWG 0 dAKOG TNG ENIAG.
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ZxApa 1. Me xpron Texvoloyiag PIKPOGUOTOIXIWY (UECO), AEITOUPYIKAG TTPWTEIVIKAG Kal
QAVOAUTIKWV TEXVIKWVY (O€Id), WEAETAUE TNV avOeKTIKOTNTA TOU TETPAVUXOU (aploTepd) oTa
EVTOUOKTOVA KO TIG PUTOTOEIVEG.
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Applications of molecular biology and biotechnology in pest control
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Molecular techniques have recently allowed us to develop novel means for
improving pest control. We investigate resistance mechanisms in major agricultura
pests, such as the spider mite Tetranychus urticae and members of the Tephritidae
family, aiming to develop diagnostic tools to monitor resistance in the field and add-
ons for insecticide formulations. In addition, we participate in the development and
evaluation of novel biotechnology based means for insect control.
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MpokatapTIKA MEAETN TNG YEWYPAPIKAG TTAPAAAAKTIKOTNTAG TOU YOVISiou Tou
KuTOoXpwpaTog b kai Tou ITS2-rDNA peragu mAnbuopuwyv Tou
Rhynchophorus ferrugineus (Coleoptera: Curculionidae)
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To évropyo Rhynchophorus ferrugineus (Olivier) (Coleoptera, Curculionidae,
Rhynchophorinae), pe kataywyn amé tnv NoTtioavaTtoAikh Acia, €xel €I0BAAAEI TIG
TeAeuTaieg Tpelg dekaeTieg otn Méon AvatoAr, Tn Meodyeio, Tnv KapadiBikn kai Tig
HMA, kataoTpépovTag XINAdEG PoIVIKOSEVOPA. TNV TTapoUCca epyacia PHEAETABNKE
N YEWYPAQPIKH TTAPAAAAKTIKOTNTA PETALU TTANBUCUWY TOU £XBp0U, TTOU TTPOEPXOVTAI
amd 12 xwpes (Makiotdv, Ipdv, Opadv, Hvwpéva Apafikd Epipdra, Zaoudikn
ApaBia, Kutrpog, Toupkia, Aiyutrtog, EAANGG, ITaAia, MaMAia, lotravia). Qg popiakoi
OceikTeG XpnoipoTroménkav ol YepIkEG aAAnAouxieg Tou KuToxpwuatog b (Cytb) kai
Tou ITS2.

H oUykpion Twv aAAnAouxiwv Tou yovidiou Tou Cytb £de1Ee TpeIg diapopeTIKOUG
amAotutoug (HB1, HB2, HB3). O1 Tpeig autoi amAdTUTTOl  KaTtatdybnkav
YEWYPAPIKG 0€ BUO OPADEG: i) TNV «MOAU-NTTEIPWTIKA» OUAdA, N OTroia TTEPIEXEI TOV
amAotutto HB1 trou kataypaenke o€ 11 mAnBuopoug amd 8 xwpeg (Zaoudikn
ApaBia, Kutmpog, Toupkia, Aiyurrtog, EAAGG, ItaAia, MaAAia, lotravia) kar og 3
dla@opeTikéG nTTeipoug (Eupwtrn, Agpikn, Acia), kai ii) TV «AciaTiki» oudda, n
oTroia TrepIEXEl Tov ammAoTuUTIo HB2 TTou Kataypdenke oTo Ipdv kal Tov ammAGTUTIO
HB3 trou kataypdenke o€ MNakiotdv, Opav kal Hvwpéva ApaBika Epipara (Eik. 1).
H ouUykpion, PETA TNV €uBUYPAUUION, HETAEU Twv JIaopwv alAnAouxiwyv Tou
EVIOXUMEVOU PEPOUG Tou ITS2 dev £d€1Ee TTOAUPOPPITHO.
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Haplotypes @ HB1
(D B2
(3 HB3

Eik. 1. Tewypagiki mTapaAAakTkOTNTa TTANBuopwv Tou Rhynchophorus ferrugineus
XPNOIMOTTOIVTAG WG BEIKTN TIG aAANAOUXIEG TOU yovidiou Tou KuTtoxpwpuaTtog b (Cytb).
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Preliminary Study on Geographical Variation of Cytochrome b gene and ITS2-
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The Red Palm Weevil (RPW), Rhynchophorus ferrugineus (Olivier) (Coleoptera,
Curculionidae, Rhynchophorinae), is an invasive species that attacks decorative
and date palms in several parts of the world. It is originated from Southeast Asia
and it has recently invaded several countries of the Middle East and the
Mediterranean Basin, the Caribbean islands of Curacao and the Netherland
Antilles, and the United States of America (Laguna Beach, California, USA). This
study investigated the geographical variation among geographic populations of
RPW collected from twelve invaded countries using cytochrome b (Cytb) and ITS2
partial sequences. The comparison among the Cytb sequences resulted in three
different haplotypes designated as HB1, HB2 and HB3. The three haplotypes were
listed into two phylogenetic groups according to their geographic positions: i) the
“Multi-Continent” group containing HB1 haplotype detected in populations found in
eight countries belonging to three different Continents such as Africa (Egypt), Asia
(Kingdom of Saudi Arabia and Turkey) and Europe (Spain, Italy, Greece, Cyprus
and France), and ii) the “Asian” group which includes four populations from Iran
(harboring HB2 haplotype), Pakistan, UAE, and Oman (harboring HB3 haplotype).
No polymorphism was observed after the alignment and comparisons among the
different sequences of the amplified ITS2 region.
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FeveTIKA KOOI KUTTOPOYEVETIKA AVAAUON TNG AMEPIKAVIKNG HUYOG TNG KEPATIAG,
Rhagoletis cingulata (Diptera: Tephritidae)
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Eicaywyn

H apepikavikn puya Tng Kepooldg, R. cingulata, amoteAei 18ayevég €idog Tng
avatoAikAGg Bopeiou Apepikig. Ta TeAeutaia xpovia Opwg éxel Bpebei kai otnv
EupwTtn kai ouykekpiyéva otnv EABetia (1983), tn Mepuavia (1993), v ItaAia
(1998) ka1 Tnv OAAavdia (2001). Kupior gvioTég Tou gival To Prunus cerasus (Sour
Cherry) kai P. avium (Wild Cherry), evw deutepeudviwg TTapaolitei ota P. serotina
(Black Cherry), P. mahaleb (St.Lucie Cherry) and P. virginiana (Choke Cherry).

Mapd 10 yeyovog OTI TO £VIONO auTd BewpeiTal TTAPACITO OIKOVOUIKAG ONnuaciag
yla TNV KaANIEpyEIa TwV KEPATIWVY (AOyw TNG UNOEVIKAG AVOXAG TWV KATAVOAWTWYV
o€ PPOUTA TTOU £XOUV TTPOVUUPEG), O YEVETIKEG KOI KUTTOPOYEVETIKEG MEAETEG YIa TO
€VTOUO QUTO €ival TTOAU TTEPIOPIOPEVES. H yvwon O€ YEVETIKO KOl HOPIOKO ETTITTEQO
TWV €vIOUWYV  OIKOVOUIKNAG Onuaciag eival avaykaia yia Tnv karavénon mng
BioAoyiag Toug kai TNV avattugn 1 BeATioTotroinon oUyXpovwy PeBddwY eAEyxou.
10 dimrTepa, n UTTApPEn TTOAUTAIVIKWV XPWHOCWHATWY gival TTOAU Xprioiun yia Tn
MEAETN TNG  OPYyAVWONG TOU YOVISIWUATOG Kal TG OOMPNAG Kal AgiToupyiag Twv
XpwpoowudTwy (Zhimulev et al., 2004) kaBwg Kal yia TNV €UPEGN QUAOYEVETIKWV
ox€0ewv PETOEU ouyyevikwy €1dwv (Drosopoulou et al. 2011; Zacharopoulou et al.,
2011). EmimrAéov, n peAéTn Tng TTapouaciag i Ox1 Tou Baktnpiou Wolbachia oTtoug
QUOIKOUG TTANBUOPOUG EVTOUWY OIKOVOUIKAG OnUagiag eival IBIaITEpa OnUavTIKN,
oedopévou OTI TO BakTrpIo auTO EUTTAEKETAI O€ TTANBWPA BIOAOYIKWY BIEPYACIWV
(Saridaki and Bourtzis, 2010), peTagyu Twv oToiwWV n OnAukotoinon Kol n
KUTTOPOTTAQCMATIKY) aoupBaToTnTa, TTOU PE TN OEIpA TNG PTTOPEN va odnyrnoel o€
OQVOTTOPAYWYIKA aTTopovwaon Kal va  emToxuvel eEeAIKTIKEG Olepyaoieg, evw
TapdAANAa Bewpeital Kal wg éva TTOAU eATTIOOPOPO €PYAAEi0 EAEYXOU QUOIKWV
TTANBUOPWY TwV EVTOPWY, NECW TNG pEBBdou IIT (Incompatible Insect Technique)
(Zabalou et al., 2004). T€Aog, N avdaTITUEN HIKPOBOPUPOPIKWY OEIKTWY OE £va €id0g
gival TTOAU onuAavTIK O€ YEVETIKEG Kal TTANBUOUIaKEG PEAETEG. O HIKPODBOPUPOPIKOI
OcikTeg €ival TTupnvikoi, dIGoTTaPTOl OTO YoVISiwWMa, uwnAd TTOAUPOPQIKOI Kal
atroteAOUV TTOAU XpAoIua epyalcia yia Tn JEAETN TNG OOUNG Kal TNG OUYYEVEIAG TWV
QUOIKWY TTANBUCHWYV, €VW WTTOPOUV va OTTOKOAUWOUV @AIVOPEVA TTPOCQATWY
eofoAwv (Zigouridis et al., 2009), apxouevng €idoyéveong (incipient speciation) kai
UTmopéng KPUTTIKWY €1dwv. Ta @aivopeva autd eival TTOAU ouxva oTo €viopd
OIKOVOMIKAG OnNUaciag Kal n yvwaon Toug JTTopei va odnynoel oTtov KAAUTEPO
oXedIaoPO Twv PEBGOWY PBloAoyikoU eAéyxou.
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Mé@odol

Mo Tov KApuOTUTTO XPNOIYOTIOINONKAV PETAPAOCIKOI TTUPAVEG OTTO TA EYKEPAAIKA
yayyhia  mpoviueng 3%  otadiou, eV  yia  TO  XPWHOCWUATIKO — XAPTN
XPNOIYOTTOINBNKAV TTOAUTAIVIKA XPWHOCOWHATA TwVv OlaAoyovwy adévwyv ato
TpovUu@eg 3% oTadiou Kal BouBUKIA 1-4 nUEPWIV.

H avixveuon tng mrapouciag Wolbachia éyive ye PCR pe 10 Celyog €KKIVNTWV
wspecF/wspecR, 10 otroio €ival €dIk6 yia 10 16S rDNA 1ng Wolbachia kai
NAEKTPOPOPNON O€ TIAKTWHA ayapolng. Ald@opol JIKPOodOPUPOPIKOI OEIKTEG TTOU
gixav avatrTuxBei yia dAAa €idn Tou yévoug Rhagoletis dokipdotnkav otn R.
cingulata, yéow TnG yevoTutriong €vog TTANBucpou 29 atdpwy. H avdAuon €yive e
padievepyr)  ONPavon  TWV  €KKIVNTWY,  NAEKTpOQOPNCN  O€  TIMKTWHA
TToAuaKpuAauiIdiou Kal autopadioypagia.

ATtroteAéopaTa - ZUPTTEPACHATA

2TOUG METAQAOIKOUG TTUPHVEG Tou eviduou R. cingulata umrdpyouv €€ Celyn
XPWHOOWHATWY: TTEVTE UTTOMETAKEVTPIKA Kal éva Celyog TTOAU pikpwv (dot-like)
Xpwuoowudatwy (Figure 1). ZToug TOAUTAIVIKOUG TTUprveG BpEdnkav TTévTe
Xpwuoowpata pe dUo TTOAUTAIVIKOUG Bpayioveg To KaBéva, TTou avTioToixouv OTa
TéVTE CEUYN AUTOOWHIKWY PETAPACIKWY XPWHOCWHATWY KOl YIO ETEPOXPWHATIVIK
pada, TTou avTIoTOIXEI OTa QUAETIKG XpwuoowpaTta (Figure 2). Me Baon 10 {wvikd
TTPOTUTTO TWV XPWHOCWHATWY, TTPOTEIVOVTAl XPWHUOOWHOTIKEG OPOAoyieg peTalu
Tou R. cingulata ka1 dUo dAwv €1dwv Rhagoletis, Tou R. completa (Drosopoulou et
al,, 2010) kar R. cerasi (Kounatidis et al., 2008), yeyovog 1mou ouvadel pe Tnv
TpExouoa QUAOYEVETIKN KatdoTaon Tou yévoug Rhagoletis. EmmAéov, n Trapouacia
EKTETAMEVWY XPWHOOWHIKWY AOUVAWEWY, TTOU TTapatnenonkav ota TTOAUTAIVIKG
XpwuoowpaTta Tou R. cingulata ouvdéeTtal pge TNV avixveuon Tou £vOOCUURIWTIKOU
BakTtnpiou Wolbachia pipientis (Figure 3) og 6Aa Ta dTopa Tou GUAOIKOU TTANBuCUOoU
TTou avaAuBnkav (29 droupa). Téhog, n dio-e1dIkr  evioxuon  dla@opwv
MIKPOBOpPUPOPIKWY OEIKTWV aTTd CuyyevIKA €idn Rhagoletis ammédwoe TouAdyxioTov
11 TTOAUMOPQIKOUG OeikTeEG, KATAAANAOUG vyia HEANOVTIKEG TTANBUCHIaKES  Kal
QUAOVYEVETIKEG MEAETEC. ZUVOAIKG, n TTAPOUCO E€PYaCia TTPOCQEPEl YEVETIKA Kal
Hoplokd epyaAgia yia Tn PEAETN Tou evidpou R. cingulata, evog €idoug peydAng
OIKOVOMIKAG onupaaciag yia Tnv KaANIEpYEIQ TwV KEPATIWY, N TTAPOUCia ToUu OTToioU
OUVEXWG ETTEKTEIVETOI OTNV EupwTrn.

Figure 1: Mitotic metaphase chromosomes
from nerve ganglia of Rhagoletis cingulata
after Giemsa staining. a Female karyotype,
b Male karyotype. The five autosomes and
the X and Y chromosomes are shown.
Scale bar represents 5 ym

Figure 2 Photographic map of the salivary
gland polytene chromosomes of Rhagoletis
cingulata. L and R indicate the left and right
arms of the chromosome and C the
centromere. Scale bar represents 10 ym

Figure 3: Agarose gel electrophoresis of
the amplicons produced after PCR with the
Wolbachia-specific for 16S rDNA
wspecF/wspecR primers for twelve R.
cingulata individuals
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The American cherry fruit fly, Rhagoletis cingulata, a pest of cherries in the
western hemisphere, invaded Europe in 1983 and today it is reported in many
European countries. Information on the genetics and cytogenetics of this pest is
very scarce. The mitotic karyotype and detailed photographic maps of the salivary
gland polytene chromosomes of R. cingulata are presented here. The mitotic
metaphase complement consists of six pairs of chromosomes with the sex
chromosomes being very small and similar in size (Figure 1). The analysis of the
salivary gland polytene complement shows a total number of five long
chromosomes (10 polytene arms), that correspond to the five autosomes of the
mitotic nuclei (Figure 2) and an extrachromosomal heterochromatic mass
corresponding to the sex chromosomes. Banding pattern and the most
characteristic features and prominent landmarks of each polytene chromosome are
presented and discussed. In addition, chromosomal homologies between R.
cingulata, R. completa and R. cerasi are proposed based on the comparison of
chromosome banding patterns and are consistent with the current phylogenetic
status within Rhagoletis genus. The detection of the endosymbiotic bacterium
Wolbachia pipientis in the R. cingulata population studied (Figure 3) is correlated
with the asynaptic phenomena found in its polytene complement. Finally, the cross-
amplification of 11 microsatellite markers and their evaluation through the
genotyping of a single population of R. cingulata provides useful markers for future
population, genetic and phylogenetic studies in this species.
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MeAETn TNG YEVETIKAG TTOPAAAAKTIKOTNTOG TTANOUC WY TOU OPTTAKTIKOU
Coccinella septempunctata (Coleoptera: Coccinellidae)
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To €idog Coccinella septempunctata L.,cival apTTakTiKO KOAEOTITEPO 18AYEVES
otnv EAAGSQ, TTou xpnaolpoTroisital o€ TTpoypdupata BIOAOYIKAG KOTATTOAEUNONG O€
TTOAAG KpATn, yia TrepiocdTepo atrd €vav aiwva (Hodek and Honek, 1996). Méxpi
onuepa dev €xel peAetnBei n yeveriky TAnBuopwv Tou C. septempunctata o€
EAGOa aoANG kal oe dAAeg Treploxég NG Eupwting. XTnv Tmapouca epyoaoia
MEAETAONKE N YEVETIKA TTANBUCUWY TOU EVTOUOU.

Aciypata evnAikwy C. septempunctata cuAAEXBnkav atrd dIAQOPES TTEPIOKES TIG
EAGdag (Bopeia, Kevipikrp NoTia EAAGSa kai Kpritn) kal om0 10 €SWTEPIKO
(Aeukwoia Kuompou, amd Ttnv Battipaglia tng Bopeiag ITaAiag kair Tnv TTEPIOXA
BeAlypadiou Tng ZepRiag). ZTnv cuvéxela £yive aAAnAouxion TuRuaTog 504 Bacewv
Tou yovidiou 16S rRNA og 29 deiypata kal TuApatog 1304 Bacswv Tou yovidiou
IT1S rDNA o¢ 30 deiyuarTa.

210 16S amd Ta 29 deiyparta TTou avaAubnkav, Bpédnkav 20 armrAdTuTiOl OTTO
TOUug oTroioug o1 17 Atav povadikoi. O 1Mo KoIvog atrAOTUTIOS BPEBNKE OE TTOOOOTO
24 .1%. H atrAoTuTTIKr) Kal VOUKAE0dITIKA TToIKIANGTTA fTav 0,938 + 0,034 kai 0,006 +
0,001 avrioToixa yia 6Aa Ta deiygaTta ouvoAlikd. 1o yovidio 16S rRNA, avdaueca
OTIG TPEIG OIAPOPETIKEG ouadeg n avaluan (AMOVA) £5eiEe onuavTIK PETAPOPA
yovidiwv peTagu autwv (Fst=0.17122).

2710 IT1S amd 1a 30 deiypyata mou avaAubnkav, Bpédnkav 16 atrAdGTUTION, OTTO
TOUG oT1T0ioug oI 12 ATav povadikoi. O duo Mo KOoIVOi ATTAGTUTIOI EKTTPOCWTTOUCAV
10 20% TWV delypdTwy. H aTTAOTUTTIKA Kal VOUKAEODITIKA TTOIKIAGTRTA ATav 0,91 +
0,031 ka1 0,004 + 0,001 avrioToIXa yia OAa Ta deiydaTA OUVOAIKA. ZTO yovidio IT1S
rDNA, avaueoa OTIG TPeIG OlaOpPEeTIKEG opdadeg n avaiuon (AMOVA), édeige
peTapopd yovidiwv petagl autwv (Fst= 0.05816).

2710 16S rRNA n TTOIKIAIO TWV ATTAOTUTTWY TTOU BPEBNKE yia auTd TO yovidlio ATav
atré Ta peyaAutepa TTou €xouv avagepBei (Vandewoestijne et al. 2004 kai o1 TTNyég
TOU), €VW N TTOIKIAia VOUKAEOTIBiWV ATavV €vOIAUEOn 0€ OXE0N ME GAAEG PEAETEG.
Méon Tpo¢ uwnAn TrOIKIAid ammAOTUTIWV O OouvdUAOHPSd ME XOUNAR TTOIKIAIG
VOUKA£OTISIWV TTpoadiopilel pia ypriyopn OnUOYPa@IKr €TTEKTACN OTTO £vav PIKPO
atroteAeopaTiké pikpd TANBuoud (Hundertmark et al. 2002).
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We compared patterns of intraspecific polymorphism of two markers with
contrasted modes of evolution, nuclear ribosomal DNA (rDNA) and mitochondrial
DNA (mtDNA), in the aphid predator C. septempunctata. The first internal
transcribed spacer (IT1S) of rDNA and a fragment in the mtDNA gene coding for
16sRNA, were PCR-amplified and sequenced in samples of various geographical
origins distributed worldwide. IT1S or 16sRNA showed no phylogeographical
structure.
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XapToypd®non YEVETIKWV TOTTWYV TTOU ETTNPPEAJOUV TNV VOO OAOYIKN
avTtidpaon Tng Drosophila melanogaster (Diptera: Drosophilidae) o€
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O1 mpovupgeg TG pUyag Drosophila melanogaster TrpooBaANovTal attd TTOAAG
€idn TTAPACITIKWY UMPEVOTITEPWY KOl O€ QUOIKOUG TANBuopolg n  ouxvotnTa
TTapaoiTiopyol @Tdvel ewg Kal 80% (Fleury et al,, 2004). Méoa ot0 CWua TOU
&evioTr, TO TTOPAOITOEIOEG PPICKETAI AVTIMETWTTO ME HIA KUTTOPIKH QVOOOAOYIK)
avTidpaon TToU, av gival ETTITUXNG, €XEI WG OTTOTEAEOUA TNV PEAAVOTIK €yKUOTWON
Kal ouveTmwg Tov Bavarto tou mapacitou (Carton and Nappi, 1997). Aidgopeg
MEAETEG  €xouv  OIQTTIOTWOEI  ONMAVTIKN  YEVETIKA  TTOPOAAAKTIKOTNTA  OTNV
avBekTIKOTNTA TNG Drosophila ota Tmapacitoidr, JEoW TNG EYKUOTWONG TWV QUYWYV
Toug (Kraaijeveld and van Alphen, 1994; Fellowes, 1998). ‘Exouv gvtomioTei dUo
yovidia oT1o deUTePO Xpwudowua TG D. melanogaster Tou oxeTifovTal ue auTth TNV
TapaAAakTikéTnTa: To RIb (Hita et al., 1999) kai To Rat (Poirie et al., 2000). Z16x0G
QUTAG TNG epyaciag ATav va diepeuvnBei Kal TO TPITO XPWHOCWHA yia yovidiakoUg
TOTTOUG TTOU OXETICOVTAI PE TNV TTAPAAAAKTIKOTNTA OTNV IKAvOTNTA eyKUOTWONG. lMNa
TO OKOTIO auTo, dlaoTaupwbnkav dUo apiyeis TTAnBuouoi D. melanogaster, o évag
upnAng (NO2) ki o dANog xapnAng ikavétntag eykuotwong (Ky24). Ta 1n
xapTtoypdaenon xpnoigotroinénkav 28 TToAupop@iopoi evog voukAeoTidiou (SNP),
ICOKOTOVEUNMEVOI KOTA MAKOG TWV XPWHOOWHATWY 2 Kol 3, wg OctikTeg
TTOAUMOP®IKOI  OTOUG apxIKOUG apiyeic TTAnBuopoug. TMa Tov KaBopiopd Twv
yovoTUTTWV XpnoigoTroinenke n T1exvikrl Pyrosequencing. Metd amo 12 yeviég
TUXOiwv OlOOTAUPWOEWY, TIPOVUPQEG €KTEBNKAV OE TTAPaACITOEId Twv E10WV
Asobara tabida, Leptopilina heterotoma kai L. boulardi. MeTpiBnke n OxeTIKA
ouxVvOTNTa EPPAVIONG TwV AAANAOUOPPWYV Tou KABe apxikou yovéa (NO2 A Ky24) oe
KGBe Ociktn SNP petafl Twv oTéuwv ToU emMBiwoav  €yKUOTWVOVTOG TO
TTAPaCITOEIOEG KOl TUYKPIBNKE WE TNV avTiOTOIXN OUXVOTNTA O€ PN TTOPACITIOUEVA
atopa amo Tnv idla yevid (UAPTUPEG). MPOKEITAI yIa PIG TPOTTOTTOINUEVN EQAPUOYN
NG TEXVIKAG xapToypagenong bulked segregant analysis 1Tou €ixe xpnoiyotroindei
MOvo o€ @uTd, OTToU avTi va peTpdrtal n 1816TNTa (TT.X. IKavoTNTa £YKUOTWONG) OF
atroyévoug Tng OlaoTaupwong HE OCUYKEKPIMEVO YOVOTUTTO, OpadoTToiouvTal Ol
aTTOYOVOl PUE OUYKEKPIPEVO QaIVOTUTTO (TT.X. EYKUOTWON KI €TIRiwon) Kol JETPATAI N
OUVOAIKA ouxvoTnTa Tou KABe yovoTUTTou avAapeod Toug, ot KaBe deiktn. Me tnv
XPNon g TeEXVIKAG Pyrosquencing ATav €QIKTA N UETPNON OXETIKWY OUXVOTHTWV
aAAnAopdpewv SNP oe opadotroimnuéva deiygara kal n avaAuon TToAU peyailou
apiBuou atopwv (> 31.000 dropa cuvoAikd). EvrotrioTnkav €101 TPEIG YEVETIKOI
TOTTOI CUVOEDENUEVOI E TNV IKAVOTNTA EYKUOTWONG, OUO OTO SEUTEPO XPWHOOWUA,
OTIG TIEPIOXEG TwV YVwoTwv yovidiwv RIb kol Rat, ki €vag véog OTO TPIiTO
Xpwuoocwpa. O TeAeuTaiog avaAubnke Tepaitépw pe  deficiency mapping,
XPNOIUOTTOIOVTAG 8 BIAPOPETIKA XpwpoowpaTta atrd TIG ouloyég Drosdel kai
Exelixis, pe diaypappéva tunpata (deletions) mou oto OUVOAG TOUG KAAUTITAV
TANPWG TNV TTEPIOXN evOla@épovTog. 'ETTeira atmd dIa0TAUPWOEIS TWV aPIyWV
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TANBuopwy NO2 kail Ky24 ue ta 8 xpwuoowuata Drosdel kai Exelixis kal yérpnon
TNG IKAVOTNTAG €YKUOTWONG YOVEWYV Kal aTToyovwy KABe karnyopiag, ta épia Tou
YEVETIKOU TOTTOU TTOU EVTOTTIOTNKE OTO TPITO XPWHOCWHO KaBopioTnkav aTo TUAUA
96D1-97B1. Mpokertal yia pia epioxr) 900kb trou Trepiéxel Trepitrou 140 yovidia kal
pTTOPEl va avaAuBei TrTepaITépw yia va evioTTIoTOUV éva i TTEPICOOTEPA Yovidla TTou
oxeTiCovtal e TRV TTapaAAakTikéTNTa TNG D. melanogaster wg mpog TNV IKavoTNTA
NG VO EYKUOTWVEI Auyd TTAPACITOEIdWV.
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Mapping of genetic loci associated with the immune response of
Drosophila melanogaster (Diptera: Drosophilidae)
against hymenopteran parasitoids

N. FYTROUY, K.-W. KIM?}, L. KRAAIJEVELD? and F. JIGGINS?

! Institute of Evolutionary Biology, University of Edinburgh
’NERC Centre for Population Biology, Imperial College, Siilwood Park

Drosophila melanogaster larvae are host to an array of parasitic hymenoptera,
with parasitism levels reaching 80% in some populations (Fleury et al. 2004). Inside
the host, the wasp egg is faced with a cellular immune reaction that, if successful,
results in the melanotic encapsulation and eventually death of the parasite (Carton
and Nappi, 1997). A high proportion of variation in encapsulation ability and thus
resistance to parasitoids has been reported to be genetic (Kraaijeveld and van
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Alphen, 1994; Fellowes, 1998). Two genes associated with this variation have been
located on the second D. melanogaster chromosome, Rlb (Hita et al., 1999) kai To
Rat (Poirie et al., 2000). The aim of this study was to explore the third chromosome
for more such loci. Two D. melanogaster inbred lines, one with high (NO2) and the
other with low (Ky24) encapsulation ability, were crossed. Mapping was based on
28 informative polymorphic SNP, evenly spread across chromosomes 2 and 3,
which were scored with Pyrosequencing. After 12 generations of random mating,
larvae were exposed to parasitoids of the species Asobara tabida, Leptopilina
heterotoma and L. boulardi. The relative frequency of each parent's (NO2 or Ky24)
allele at every SNP was measured among the flies that had been parasitised but
survived by encapsulating the parasite and was compared to the respective
frequency among random, non-parasitised flies from the same generation. This was
a modification of the bulked segregant analysis, usually applied in plant studies,
where instead of measuring the property (e.g. encapsulation ability) in offspring of a
specific genotype, offspring with the property of interest (e.g. encapsulation of
parasite eggs) are grouped and the allele frequencies at each marker are
measured. Pyrosequencing allowed the measurement of relative allele frequencies
in grouped samples and thus the analysis of very large samples (> 31.000 flies in
total). Three genetic loci were identified, two on the second chromosome, around
the genes RIb and Rat, and a new one on the third chromosome. The position of
this new locus was further analysed with deficiency mapping, using 8 stocks from
the Drosdel and Exelixis collections, containing deletions on the third chromosome
that covered the area of interest. After crossing the inbred strains NO2 and Ky24
with the 8 deficiency stocks and measuring the encapsulation ability of parents and
all types of offspring, the third chromosome genetic locus was mapped at 96D1-
97B1. This 900kb region contains c.140 genes and can be analysed further in order
to identify one or more genes that underlie the genetic variation of D. melanogaster
in its parasitoid encapsulation ability.
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MPocd10pIoCHOG YEVETIKWYV OAAOIWOEWV OE
KUTTOPO QIHOAEPPOU HEAICOWYV

K. KYPIAKOMOYAOY?, X. EMMANOYHA?!, K. MAXAIPA',
M. MMOYTA? kau ®. XATZHNA®

lEpyaorr’)p/o ToéikoAoyikou EAEyxou Mewpyikwv Papudkwy,
Mrrevdkeio @urorraboAoyiké IvoTtiTrodTo
2Epyc(cm?p/o ewpyikng ZwoAoyiag kai EvrouoAoyiag, ewtroviké MNavemiariuio ABnvwv
*lvoTirouro MeAioookouiag- EOGIATE, N. Moudavia

O1 yéNiooeg atToTeAOUV évav opyaviopo-OeikTn dedopévou 0TI aTTOPPOPOUV Kal
OUCOWPEUOUV UWNAEG TTOOOTNTEG TTEPIBAAAOVTIKWY PUTTWV (TT.X. Papéa PETAAAQ,
@uToQAppaKa, K.A.TT1.). Opiopévol atmd autolg Toug PUTTOUG EUPAVICOUV YOVOTOEIKNA
Opdcon Kai TTPOKAAOUV AAAOILCEIG TOU YEVETIKOU UNIKOU OTOUG OpYyavIoUoUG ] OTOUG
TTAnBuopoUg ol oTroiol ekTiBevtal o€ autoug. ‘Evag atmAdg kal agiotmoTog deiKTng
yovoTogIkoTnTag €ival n péTpnon Bpaucpdtwyv oTig povég aAluaideg DNA oTto
KUTTapo (Single Stand Breaks, SSBs), ol otoieg degixvouv €dv 0 opyaviopog
EKTEBNKE TTPOCPATA O€ €vav N TTEPIOCOTEPOUG TTIBAVOUG YOVOTOEIKOUG TTAPAYOVTEG.
H pétpnon autn yivetal Ye 1 PEBOOO NAEKTPOPOPNONG HEMOVWHEVWY KUTTAPWY
(Single Cell Gel Electrophoresis, SCGE 1 comet assay), n omoia PTTopei va
€QapuooTei o€ TTOAAG €idn KUTTAPwWV Kal o€ TTOAAOUG opyaviopoug (Singh et al.,
1994; Tice et al., 2000; Faust et al., 2004).

>1a TAdiola NG TTapouoag epyaciag £yive n TTpocapuoyn Tng uebddou comet
assay, TTPOKEINEVOU va XPnoihoTtroindei yia Tov TTPoodIiopIcHO aAAOIWOEWY TOU
YEVETIKOU UAIKOU KUTTApwV aIgoAéppou atmd uédiooeg Apis mellifera petd amo
€kBeon o€ puUTTOYOVOUG TTAPAYOVTEG.

JUVOTITIKG, MEPOVWHEVA KUTTOPO QIMOAEU@OU HEAICOWYV, OQUECWG HETA TNV
amoudvwaor Toug, eykAgiovTal o€ TIAKTWHA ayapolng TTAvw O€ AVTIKEINEVOPOPES
TAGKEG, akoAouBei AUOon Twv KUTTApWY, €TTWOON Kol NAEKTPO@OPNON KATW atrd
AAKOAIKEG OUVONKEG Kal TEAOG XpWwaTn Kal TTAPaTAPNON OTO PIKPOOKOTIIO TNG EIKOVAG
Tou DNA Tou k@8¢e kuTtTdpou. To DNA wg apvnTikd @opTIcPEVO PoOPIo KOTA TN @Aon
TNG NAEKTPOQPOPNONG HETAvaoTeUEl TTPOG Tov BeTIKA @opTIouévo TTOAO (Gvodog),
aAAG Ta TuAPaTa Tou DNA tTou @épouv SSB kivoUvTal TTI0 ypryopa aTré Ta aképaia
TuAMaTa. ATTOTEAEOUA TOU YEYOVOTOG auTOU €ival va dnUIOUPYEITAl PIa EIKOVA PE TN
pop®n KounTn (comet) 1av oTo KUTTAPO UTTAPYXOUV TETOIOU €idOUG AAAOILOEIG TOU
DNA. H «oupd» autou Tou KopATtn (TTukveTnTa A/Kal JAKOG) gival euBéwg avaloyn
TWV MIKPWVY POVWYV aAucidwyv TTou dnuioupyrndnkav Kal €TTOPEVWG avaAoyn Tng
aMoiwong Tou DNA Tou @épel KGBe KUTTApPO. H TTOCOTIKOTIOINON QUTWY TWV
TTOPAYOVTWY TTPAYHOTOTTOIEITAI PE E€IOIKO TTUKVOUETPIKO AOYIOUIKO KOl PETETTEITA
OTOTIOTIKN €TTeCepyaTia YETAEU Twv €CeTAlOPEVWY OPAdWY eTTIRERaIWVEI /| OXI TNV
TTOPOUCIa OTATIOTIKA CGNUAVTIKOU aplBpou BpaucudTwy, Ta OTToid aTTOTEAOUV TO
uTTORaBpPO TTPOKANONG YEVETIKWY BAABWV.

>1a TelpduaTa Tou dievepynobnkav dokiyaoTnkav dia@oépwy 10wy diaAluara
AUONG KUTTAPWV Kal SIaPOPETIKOI XPOVOI ETTWACNG TwV KUTTApWY o€ autd. ETtiong,
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O€ OPICUEVEG TTEPITITWOEIG TA KUTTOPA TNG QIMOAEUPOU ETTWACTNKAV HPE SIGAUPa
utrepogeldiou Tou udpoyodvou (H,O,) Trpokelpévou va TTpokAnBoUv aAAoILOEIG OTO
DNA kai va xpnoigotroinfolv wg BeTIkOG HApTUPOG OTa £V Adyw TrelipdpaTa. MeTd
TNV 0&I0AOYNON TwV ATTOTEAEOUATWY TWV TTEIPAUATWY QUTWV OPICTIKOTIOINBNKE TO
TTPWTOKOAAO TTOU Ba XPNOIMOTIOINBET TTPOKEIYEVOU va HEAETNBOUV OI GANOIWOEIG TOU
YEVETIKOU UAIKOU OTOV UTTO PEAETN TTANBUCO EANICGWV.

To mapamavw TTPWTOKOAAO Ba xpnoigotroindei yia va digpeuvnbouv a) ol
aueoeg emodpacelg Tou imidacloprid ota KUTTapA TNG QIMOAEPPOU TWV HEAICCWYV Kal
B) ol éupeaeg emMBOPACEIG OTA KUTTAPA TWV UTTOQPAPUYYIKWY GdEVWV TWV HENICOWY,
oedopévou 61 1o imidacloprid €ival veupoTogikr) oucia Kal Xl aTTOdEIXTEN OTI EXEI
OUOEVEIG AUETEG KAl EUPETEG ETTITITWOEIG OTA BACIKA AEITOUPYIKG CUCTHMATA TWV
MEAIOCWV.
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Identification of DNA damage in honeybee hemolymph cells
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1Laboratory of Pesticides Toxicology, Benaki Phytopathological Institute
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Honeybee is a non-target indicator organism which absorbs and accumulates
high amounts of environmental pollutants (e.g. pesticides, heavy metals, etc). Many
of these compounds may have genotoxic effect and cause DNA damage in the
exposed population. A simple and effective method for the estimation of the level of
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DNA damage is the Single Cell Gel Electrophoresis Assay (SCGE or Comet
Assay).

In the present study, we adopt the protocol of Comet assay in order to be used
for the estimation of DNA damage in hemolymph cells of honeybees Apis mellifera.

Freshly collected hemolymph cells were embedded in low melting point agarose
on glass microscope slide precoated with agarose. Then, the slides were immersed
in fresh prechilled lysis solution (containing detergents and high salt concentration)
to remove any cellular proteins, and afterwards they were placed in the
electrophoresis buffer (at alkaline conditions) to allow DNA unwinding. During
electrophoresis at alkali condition, DNA fragments or damaged DNA induced by
genotoxic agents, migrate away from the nucleus to the anode side of the chamber
and form a “comet”. Finally, the slides were washed and stained with a fluorescent
DNA binding dye. The amount of DNA migrated from the head of the comet is
directly proportional to the extent of DNA damage. The DNA damage in hemolymph
was evaluated with specific image analysis software, by using the parameter of
%DNA in the comet tail.

Different lysis solutions and different incubation periods were tested during the
present study in order to finalize the protocol to be used for the estimation of the
genotoxic effects on honeybees’ hemolymph cells.

The above protocol will be used in order to determine a) the direct effects of the
neo-nicotinoid imidacloprid on the hemolymph cells of the honey bee and b) the
indirect effects on the hypopharyngeal gland cells of the honey bees, as it is well
documented that imidacloprid has direct and indirect adverse effects on basic
physiological systems of the honey bee.
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MpokatapTiKA MEAETN TNG TTAVISAG TWV KOUVOUTTIWV Tou Vvouou HpakAgiou

K.N. NIAMOYPHZ?, H.N. KIOYAOZ??, A.X. XPIZTOMOYAOY? kai
N.A. YEIPOOQNIA?

'Epyaotipio EvrouoAoyiag kai ewpyikng ®apuakoAoyiag, TEI Kpontng, TO 1939,
TK 71004 HpdkAgio
Epyaotripio I swpyIkNS PapuakoAoyiag, ewrrovikd MNMavemorriuio ABnvwy, 11855 ABrva
3A/vor] lpooraagiag Purikng Mapaywyng, Y. Ayporikng Avarmruéng & Tpogiuwy

Q¢ kouvouTria TrepIypdgovTal Ta OITTTEPA TTOU  QVAKOUV Kupiwg o€ Ouo
UTTOOIKOYEVEIEG TNG olkoyeveiag Culicidae: tTnv Culicinae kair Tnv Anophelinae, pe
meploodTepa atro 3,500 €idn o€ 6Ao Tov KOopo. MpdkeiTal yia Eviopa UYEIOVOUIKNG
onupaciag, kKabwg TTPoKaAoUv acBéveieg oTov AvBpwTtio aAAG Kai o€ GAAa
OnAaoTikd. Adyw Tou eaipeTik@ Bepuol kAipatog Tng KpAtng o BioAoyikdg KUKAOG
TWV KOUVOUTTIWV dUvaTal va €ival CUVTOUOTEPOG, E ATTOTEAETHUA VO TTAPATNEOUVTAI
TEPIOOOTEPEG YEVIEG TO XpOvo. H Trapouca epyacia atmoTeAei apxrn MIag
MeEYaAUTEPNG €peuvag TTOU ekivnoe PE OTOXO TNV KaTaypa@r] NG Tavidag Twv
KouvouTTiwv TG Kpntng, kabwg kKai Tou eviommopou kal NG agioAdynong Ttwv
€0TIWV OTIG OTTOIEG AVATITUCCOVTAI Ol TIPOVUUQEG.

ApxIk& eTTIAéEXBNKav TTEPIOXEG TTOU  aTtroTeAoUv TOAvEG €0TiEG aAVATITUENG
TIPOVUHUPUWYV KOUVOUTTIWY. AUTEG ATAV €ITE QUOIKEG OTTWG: EKPBOAEG TTOTAUWY, AiPVEG
Kal pépn ME Aigvadovta vepd R TeXVNTEG OTTWG: eykataAeAeiypéva BapéNia,
Oe€apeVEG vEPOU, YEWPYIKA HNXavhuata TToU KatakpaTtouoav vepd KTA. AT 1
Maiou 2011 €wg kai 30 louviou 2011 peAethBnkav TepitTrou 30 mMOAVEG €0TIEG Kal
A@Bnoav deiypata vepou yia va eEeTaoBei N UTTapén TTPOVUUPWY. ATTO TIG £OTIEG
KOTaypd@nKe TO YEWYPAPIKO OTiyua, KOBwWG Kal Ta IBIAITEPA XAPAKTNPIOTIKA TNG
KGBe piag oe €1dIkG dlapop@wuévo €viutio. O1 TTPOVUUGEG HETAPEPONKAV OTO
EPYAOTAPIO, YIVOTAV KATAUETPNON KAl EKTPOQPI TOUG £€WG TO OTASIO TOU aKuaiou. Ta
TEAEIa évTopa avayvwpifovTav o€ eTTiTTedO €idoug e Tn BorRBeI0 OTEPEOTKOTTIOU Kal
KaTAAANAwvV dixoTopikwy KAgidwv (Darsie and Samanidou-Voyadjoglou, 1997),
(Samanidou-Voyadjoglou and Harbach, 2001).

ATIO Ta péXPI TWPA OTOIXEI TTPOKUTITEL, ATTO TNV TTUKVOTATA TWV TTPOVUNQWY, OTI
TA ONPAVTIKOTEPA TTPORAAATA TTPOKAAOUV OI TEXVNTEG EOTIEG TTAPA Ol PUOIKEG.

Méxpr Twpa é€xouv PBpebei kal Kataypa@ei TOUAAXIOTOV 7 OIOQOPETIKA €idn
kouvoutniwv (Mivakag I) TTou avAkouv o€ Téaoepa yévn (Anopheles, Culex, Culiseta,
kKal Aedes). loio OuyKekpIpéva €XOUuv EwG TWPO KATAYPOQPEN TA TTOPOKATW:
Anophleles claviger, Culex territans, Culex pipiens, Culiseta subochrea, Culiseta
longiareolata ka1 Aedes cretinus. To TeAeutaio pdAioTa €idog (Ae. cretinus) eival
evONMIKG Kal poiadel TTapa TTOAU HOPPOAOYIKG pE TO KouvoUT «Tiypng» (Aedes
albopictus). H mapoucia Tou Ae. cretinus otnv KpAtn umodnAwvel Tnv UTTapgn
KATAGAANAWY €0TILLV aAvATTOPAYWYAS KAl yla TO ouyyevég Ae. albopictus, yeyovog
TTOoU KaBIOTA TNV TTapakoAouBnaon TngG €1I0080uU Tou «Tiypn» TIRERANUEVN.
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Mivakag I: Ta €id

TWV KOUVOUTTIWV TTou Bpédnkav

A/A | Nepioxn Fewyp. ZTiypa | Neprypagn eoTiag Eidog
. N 35° 17,013’ . ; .
1 | Kogapn E 25919 350" Pudki Ox1 Mpovupeeg
N 35° 17.013" Nipvadwy vepo diTTAa o€
2 | Ké&apn ' avTAia e Bpua kai Culex territans
E 250 19,350 VEpé(pUTG
N 35° 48 000 Mivwikr) Gapko@ayog TTou
3 | Népma 5 ’ XpnoigoTrolital wg Bpuon Anopheles claviger
E 24° 52,010 KaBapou vepou
N 35° 48 000" Aegapevn BloAoyikoU
4 | Moépumma ’ KaBapIopoU AUpdTWY ToU Ox1 Mpovipeeg
E 24° 52,006" XwpIou
. . N 35° 08,380’ . p .
5 | Aiuvn Zapou E 24°54.651° Nipvn Ox1 Mpovuueeg
. . N 35° 08,309’ Ppedrio avtAiag dimAa ot | .
6 | Aipvn Zapou E 24°54.500° Aipvn Ox1 Mpoviuueeg
7 Evudpeio N 35° 20, 102° Motapdg kovTd oTo Oxi MooviLOE
KpAtng E 25° 16.257° evudpeio Kpitng Xl TIPOVUHQES
Evudpeio N 35°19.974" | Dpedrio Ew atm6 Ty , ,
8 Kot €i00d0 Tou evudpeiou Ox1 Mpovupgeg
enTne E24°16.990° | KpATng
Motapdg N 35° 19.536° ] . .
9 | AmooeAdune | E 25°20.049° | N1OTAHOS Ox1 Mpovupgeg
EkBoAég N 35° 20.109° . . p .
10 ATIOOEAEN E 25°19.917° EkBoAég TroTapou Ox1 Mpoviueeg
ATrooeAéun N 35° 19.872 . . .
11 Méon E 25°19 987" Motapég Ox1 Mpovipeeg
HpdikAeio N 35°19,741° , ] )
12 AsIAVa E 25°06.922" EykataAeAeippévn Bapka Culiseta subochrea
N 35°20,218" | Aedauevn mepioulMoyng Médavav ol
13 | Awvottepdpara ’ Aad100 QUTOKIVATWY e AGdI Mooviuos
E 25°03,460° | kai vepo povupeEs
N 35° 16,674" . . Culiseta
14 | Xapaco S i g;wg\\(l 3 ngg;/;]l\llg Kém longiareolata,
E 25 18.318 P YeU p Culex pipiens
] ] N 35° 24,499" . . MéBavav or
15 | Ayia MeAayia E 24° 59,765’ Aeg&apevi vepou Mooviugee
. . N 35° 24,092" . . lé6avav oi
16 | Ayia MNeAayia E 25° 00,737 EykartaheAeiypévn moiva Mpoviugec
. . N 35° 24,499’ . -
17 | Ayia MeAayia E 24°59.765’ BapéAi Culex pipiens
. . N 35° 24,433" . MéBavav oi
18 | Ayia MeAayia E 25°00.839° Mnyad Mooviupec
. N 35° 11,975 . .
19 | Bevepdro E 25° 02,683’ Bpuon Culex pipiens
. N 35° 24,433’ . )
20 | Bevepartou E 25° 02.683° NAbpara Anopheles claviger
. N 35° 19,906’ . .
21 | ©¢épiooog E 25°07.387° Bapka Culex pipiens
. N 35° 17,798’ . )
22 | MaAia E 25°29.389" BapéAi Aedes cretinus
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H ouykekpipgévn €PEUVNTIKY €pyaoia  ouveyietal Kal PETA TO TEPAG TNG
avauéveTal va 600¢ei pia TTANpECTEPN €IKOVA TOOO yIa TNV TTavida Twv KOUVOUTTIWV
NG Kptng, 600 Kai yia Tnv TTapoucia Tou KouvouTriou «Tiypn» otnv KpATn.

BiAloypagia
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Preliminary studies on the mosquito fauna of Heraklion Perfecture

K.N. NIJAMOURIS?, E.P. KIOULOS??, D.C. CHRISTOPOULOU* and
P.D. PSIROFONIA?!

Laboratory of Entomology and Agricultural Pharmacology, TE/ of Crete,
PO BOX 1939, 71004 Heraklion
%pesticide Science, Agricultural University of Athens, 11855 Athens
®Directorate of Plant Protection, Ministry of Rural Development and Food

The aim of this study is to identify as many different species of mosquitoes as
possible, in the prefecture of Heraklion.

Mosquito larvae were collected from various breeding sites. Larvae reared in the
laboratory to adult stage and identified to species under the dissecting microscope
according to available keys. About 30 sites are being sampled every 20 days and
seven different mosquito species have been identified so far. Specifically, the
following species have been found: Anopheles claviger, Culex territans, Culex.
pipiens, Culiseta subochrea, Culiseta. longiareolata and Aedes cretinus). Man—
made breeding sites such as water barrels, wells and abandoned boats contain a
significantly higher number of larvae than natural sites such as river banks and
streams.

The presence of the endemic mosquito species Ae. cretinus cannot exclude the
possibility of the introduction of the Asian mosquito tiger Aedes albopictus.
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MNapouagia kai eroxIkA Siakupavon Tou Aedes albopictus
(Diptera: Culicidae) (Aoiatiké kouvouTri Tiypng) otnv ABfva
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To Aedes (Stegomyia) albopictus (Skuse, 1894) (Diptera: Culicidae) (koiv.
AciaTiké kouvouT Tiypng) Bewpeital To o €1I0BaAAov €idog KouvouTTiou (invasive
mosquito species) d1EBvWG. TIG TEAEUTaIEG TPEIG DEKOETIEG EXEI ECATTAWOEI, KUpiwg
MEOW TOU EUTTOPIOU METAXEIPIOPEVWY EAAOTIKWY, ATTO TA TPOTIIKA ddon Tng NA
Aciag, 61Tou Kal evdnuouoe, o€ TTEPIOXES TNG APEPIKNAG, TNG Eupwting, TNG AQPIKAG
ka1 Tng Qkeaviag (Enserink, 2008).

TN XWpPa pag, n mapoucia Tou Ae. albopictus emBeRaIWONKE yia TTPWTN Qopd
10 2003-2004 a1md SEiyuaTa OKUAiWY KOUVOUTTIWV TToU CUAAEXONKav oTnv Képkupa
kal Tnv Hyoupevitoa (Samanidou-Voyadjoglou et al., 2005). To Zemtéufpio Tou
2008 ava@épbnke n TTapoucia Tou Ae. albopictus otnv ABrjva Pe Tov EVTOTTIGNG TOU
TTPWTOU avaTTapayopevou TTANBuapou oTnv Trepioyxr NG PidoutroAng (KoAidTrouAog
Kal ouvepydreg, 2008). H epgdvion Tou Ae. albopictus otnv ABAva TTpoKAAEce TNV
avnouyia Tou KOOPOU, KaBWG TO CUYKEKPIMEVO KOUVOUTTI gival duvnTiKOG QPopeag
TTOAWV 0cBevelwv oTov AvBpwTTo, OTTWG Tou AAYKEIOU TTUPETOU, Ol OTTOIEG PTTOPET
va EUOAVIOTOUV PE TN MOPQN ETTIONKIWV 1] TTAVONUIWY Kal va 0dnyrioouv akoun Kai
oTo Bdvaro (Gratz, 2004).

>€ OUVEXEID TNG TTPOKATAPKTIKAG HEAETNG TwV MATPOTTOUAOU KAl GUVEPYATWYV TOU
(2009), otnv TTapouca epyacia PEAETABNKE N TTapouaia Kal n TOXIK dlakUpavon
Tou TTANBuopou Tou Ae. albopictus otn ABriva, yupw atrd 1o onueio TNG TTPWTNG
Kataypa@ng Tou 1o 2008 oTtnv Tepioxn Tng PigoutroAng, amd 17 AuyouoTou 2009
€wg 31 AekepBpiou 2010.

lNa Tnv kKataypaer Tng TTapouciag Kai TNV TTapakoAoubnon Tou TTANBuopou Tou
Ae. albopictus xpnoigotroinonkav Trayideg wobeoiag, ol oTToieg atroTeAoUvVTaV OTTO
TTAOOTIKG paupa doxeia xwpnTikéTnTag 1 Aitpou tmou yepi¢ovrav pe 500 ml vepd kai
£QEPAV WG UTTOOTPWHA WOTOKIOG EUAIVO YAWOOOTTIEOTPO PEPIKWG BuBiopuéva eviog
Tou vepou (Bellini et al., 1996).

Me kévipo Tnv TpwTn empBeBaiwpévn €oTia avamTuéng TTANBucuou Tou Ae.
albopictus otnv mepioxn TG PifoutroAng otnv ABAva, eykataoTddnke éva SikTuo
Tayidwv wobeoiag oe 4 emTAfov TTEPIOXEG BOpela, vOTIA, avaTOAIKG Kal SUTIKA
QUTAG, €KTOONG TrepiTIou 5 km? N k@B pia (GUVONIKG 25 km?). Zg kdBe pia atrd TIC
meploxég ToTToBeTONKAV 10 Trayideg wobeoiag (ouvoAikd 50 Trayideg) o€
KaTadAANAeg ToTroBeTieg o€ amdéoTtaon TouAdyioTov 300-500 péTpwy PETAEU TOUug
WaOTE N TEANIKA TTUKVOTNTA va gival TTepittou 1 Trayida/0,5 km?.

To diktuo TTayidwv wobeoiag eykaraoTddnke 1o didotnua 10-16 AuyouoTou Kal
0 €AeyX0G Twv Trayidwv Trpaypatotrolouviav KABe 7 nuEPES. £TO €PYacThpIo,
TIPAYMOTOTTOIOUVTAV 1 KATAUETPNON Twv OUAEXBEVIWY wwv Aedes spp., N
eKKOAQWN TWV TTPOVUUQWY Kal n £€£0dog Twv evnAikwv. H TautoTroinon tou €idoug
€yive atrd 10 aTAdIO Tou evnAikou pe Tn BonBeia KAataAANAwWY SIXOTOMIKWY KAEIOWV.
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MeTtewpoAoyikad Oedopéva (Bepuokpaaia, BPoxOTTwan) TNG TEPIOXAS YIQ TO
didoTnua TNG MEAETNG OUAANEXONKav atrd PETEWPOAOYIKO OTaBPO TOu EBvikou
AcTepookoTtreiou ABnvwyv TTou Bpioketal oTnv Trepioxr Tou Yuyikou.

Mpokeluévou va ekTiUNBEi N TTapouaia Kai n oIk dlakUpavan Tou TTANBucuoU
Tou Ae. albopictus og 6An TNV UTTO PEAETN TTEPIOXT], UTTOAOYIOTNKAV O YECOG apPIOUOG
wwv avd trayida kabwg kal To TToocooTo (%) BeTikwv TTayidwy (>1 wda Aedes spp.),
avd efoouada delyuaToAnyiag.

EmimAéov, yia OUyKEKPIPEVN XPOVIKH TTEPIOBO dPaCTNPIOTNTAG TOU KOUVOUTTIOU
amd 17 Auyouotou €éwg 31 Aekepfpiou, €yive oUyKpION TNG QVATTAPAYWYIKNAG
dpacTnpIdTNTaG Tou Ae. albopictus peTagu Twv 5 TTEPIOXWY TNG MEAETNG Kal Twv dUO
Sladoyikwy eTwyv, 2009 kai 2010. MNa 10 okoTrd auTd TEBNKAV O HETARANTEG TTEPIOXT
Kal xpovog. ‘Etol, yia k@Be pia amd TG 5 TTEPIOXEG TNG MEAETNG Kal yia TO
OUYKEKPIPEVO diaoTnua Twv 19 gpdopddwy, uttoloyioTnkav o HPECOG apIBPOg
wwv/eBdouada/ayida kar 10 TMoco0TO (%) OeTikwv deryuaTwv/mayida, yia 10
Tayideg (emavaAnpelg). H emidpaon Twv PETABANTWV TTEPIOX KOl XPOVOS OTOV
aplBud wwv avd eBdoudda kal oTto TocoaTO (%) OeTKwv  delypdTWY
TPOCdIoPIoTNKE PE TNV avaAuon diacTropdg dUo TTapayoviwy (two way-ANOVA)
META aTmd KATAAANAEG pETATPOTTEG PE Tn BonBeia Tou oTaTIoTIKOU TTokéTou SPSS
version 14.0 yia Microsoft Windows.

Ta atroteAéopata TNG HEAETNG €D€1Cav OTI TO GUVOAO Twv £€eTadOuEVWY TTaYiIdWV
Bpébnke OeTIkO WG TPOG TNV TTapoudia wwv Aedes spp. TOUAdXIOTOV O€ dia
OeiypatoAnyia. ATO OAn Tnv TTEPIOX TTapakoAouBnong CUAAEXBNKav OUVOAIKG
3.401 deiypara UTTOOTPWUATWY WOTOKIAG €K Twv OoTToiwv Ta 1.318 rTav BeTikd (>1
wa Aedes spp.) kol katapeTprndnkav 69.647 wa Aedes spp. ATTO TIG EKKOAAWEIG
TWV WWV OTO epyacThplo TTpoékuywav 27.591 eviihika Aedes spp. €K TwV OTTOIWV N
ouvTpITITIKA TTAElovoTNTa (99,3%) avike oTo €idog Ae. albopictus evw éva pIkpd
mooootd (0,7%) avike oTo €idog Ae. cretinus. Xuverrwg, 1o Ae. albopictus
Bewpeital To Kupiapxo €idog Aedes, TTOU AvATIOPAYETAI OE PIKPEG TUAAOYEG vepPOU
(container breeding), oTnv uTTé PEAETN TTEPIOXT).

O1 eBdopadiaieg delypatoAnyieg ammd 10 cUVOAO Twv TTayidwv £8eiav OTI To Ae.
albopictus dpacTnpioTroigital adiGAeITTTa, yia diIdoTnua TTEPITTOU 8 pnvwy, ammo Ta
péoa ATTpIAiou €wg Kal Ta TEAN AgkeuBpiou, ONUEILVOVTAG UWNA avaTTapaywyiki
OpacTnpEIdTNTa ommd Ta péoa louAiou €wg apyd 10 PBIVOTTWPO. O1 PEyIoTEG
OUAAWEIG wwv Kataypaenkav 1o pAva OkTwpio Kal yia Tig dUo xpoviég (60,5 kal
78,6 wa/mayida yia v 41" ¢Bdopada Tou 2009 kai Tnv 42" ¢fdoudda Tou 2010,
avtioToixa).

Katrd tnv Trepiodo 17 Auyouotou €wg 31 Aegkeufpiou, n avammapaywyikn
OpaoTnpidTnTa Tou Ae. albopictus dlé@epe OTATIOTIKWG ONUAVTIKA HETOEU Twv 5
TTEPIOXWYV, TTAPOAO TTOU TTPOKEITAI YIA YEITOVIKEG TTEPIOXEG. ETITTAEOV, TTapdAo TTou n
Beppokpaaia kal To UWog BPOXAS yia To didoTnua ZeTTepPpiou-Agkepfpiou ATaV
TTapouoIo yia Ta dUO £Tn, N avaTTapaywyikr) dpactnpiotnTa Tou Ae. albopictus yia
TO OUYKEKPIMEVO XPOVIKO BIACTNHA NTAV OTATIOTIKWG ONUAVTIKG uwnAdTepn 10 2010
ammd om 1o 2009, yeyovog tmou deixvel TNV 10N alnong Tou TTAnBucuou Tou Ae.
albopictus oTnv UTTO PEAETN TTEPIOXN.
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Presence and seasonal abundance of Aedes albopictus
(Diptera: Culicidae) (Asian tiger mosquito) in Athens
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Aedes (Stegomyia) albopictus (Skuse, 1894), a mosquito of great medical
importance, is currently considered as the most invasive mosquito species in the
world. Its presence was confirmed for the first time in northwestern Greece from
specimens collected during 2003 and 2004. The first record of Ae. albopictus in
Athens was reported at Rizoupoli region in 2008. The following year, its distribution
and seasonal population abundance, around its first detection site, was
investigated. A network of 50 ovitraps was set up in a surrounding area of 25 km?
and monitored for 17 months (17 August 2009 to 31 December 2010). Weekly
servicing of the ovitraps and subsequent laboratory treatment of the collected
mosquito eggs, revealed that Ae. albopictus is the predominant container breeding
Aedes species and is widespread in the enire study area. The seasonal monitoring
showed that this mosquito is continuously active from mid spring until the end of
December with a considerably high oviposition activity recorded during summer and
fall. Furthermore, comparison of its activity during late August and end of
December, between the two consecutive surveillance years, demonstrated a
significant increase of population abundance over time.
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AvdAuon Tng TAnBuopiakAg SOPNAG Kal TG AVOEKTIKOTNTAG OTA EVTOUOKTOVA
Tou KUpiou gopéa Tou WNV Culex pipiens (Diptera: Culicidae) ka1 Tou
AoiaTikoU kouvouTrioU Tiypn Aedes albopictus (Diptera: Culicidae)
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Mpaypatotroménke avaAuon Tng TTANBUCMIOKAG OOMPNG KOl TWV ETITTEOWY TNG
avBOeKTIKOTNTAG TOU KUpIou @opéa Tou 10U Tou AuTikou Neihou Culex pipiens kai Tou
@opéa Tou Odaykeiou TUpeTOoU Aedes albopictus, pe Bdaon deryparoAnwieg
KOUVOUTTIWV aT1Td dIAQOPES TTEPIOXES TNG EAAGDOG.

H onuavtikétepn peTalAayr] oTOXOU TwV TTUPEBPIVOEIBWY EVTOUOKTOVWY TTOU
EXEl xapakTnpioTei €wg Twpa o€ éviopa (kdr L1014F) avixveltnke o€ TANBuopoug
Cx. pipiens Ttpogpxopevous amd Tn Bopela EANGOa (eupUtepn TTEPIOXN TNG
uttaiBpou TG AuTIKAG Oeooalovikng) o€ OXETIKA XaPnAég ouxvotntes. H Ama
ETMIAEKTIKA TTiEGN TTOU AOKEITAI ATTO TN XPAoN TwV TTUPEBPIVOEIBWY WG AKUAIOKTOVA
O€ OUYKEKPIPEVEG TTEPIOXEG TNG Bopeiag EANGSAG dev @aiveTal va €xel €TTNPEAOCEI
MEXPI OTIYMAG TN OUXVOTNTA TWV PHETAAAQYWYV, O OXEON PE YEITOVIKEG TTEPIOXEG OTTOU
O¢ev yiveTal xprion TTupeBpIvoeIdwV.

Me 1 xprnion g dlayvwoTikAg PCR kal TNV €@appoyng HIKPodopu@opwyv
ouykpibnke DNA amd Cx. pipiens T1ou eixav OUAAexBei o€ TTEPIOXEG OTTOU
onpeiwdnkav kpouopata 100 Tou AuTikoU Neidou katd 10 KaAokaipi Tou 2010
(eupUTepn TTEPIOXA TNG UTTAIBPOU TNG AuTIKAG O©gocalovikng) pe Cx. pipiens atmod
TTEPIOXN OTToU eV ixe avapepOei kKavéva kpououa 10U Tou AuTikoU Neilou (TTepioxn
MapaBwva ATTIKAG). Ta amoteAéopata deixvouv pia ekaBapn dlagopoTroinon
peTagU Twv dUO TTEPIOXWV. ZTnV TreploXn Tou MapaBwva o Bidtutrog Cx. pipiens
biotype molestus Trapoucialetal Kupiapxog evw o BiéTuttog Cx. pipiens biotype
pipiens ep@avifeTal TTOAU MO ouxXVva OTnV TTEPIOXN ME Ta KpoUuoudaTta Tou 10U Tou
AutikoU Neihou. O1 diagopeTikoi BidTuttol CX. pipiens €xouv ouoxeTIOBEI Aueca pe
TNV TaxuTnTa petTddoong Tou 10U Tou AutikoU Neidou atnv MoptoyaAia (Gomes et
al., 2009).

AigpeuvnBnke n avBekTIKOTNTA Tou ACIaTIKOU KouvouTTiou Tiypn Aedes albopictus
oe TANBuopolg atd Tnv Képkupa, Tnv ATTIKA Kal Tnv ITaAia. EEetdotnkav €€
OIOQOPETIKA  EVIOUOKTOVA  EYKEKPIYEVA  yIA TNV  KOTATTOAEUNON  KOUVOUTTIWV
(temephos, deltamethrin, spinosad, Bti, diflubenzuron kai s-methoprene), upe
Biodokiyég TTARpoug déong (WHO, 1981).

XaunAd etmimeda avOekTIKOTNTOG EVTOTTIOTNKAV OTO TTPOVUUPOKTOVO temephos
Kal oTo akpaloktovo deltamethrin (Mivakag 1) (Ponlawat et al., 2005).



270 14° [MaveAAnvio EvrouoAoyiké Zuvédpio

TéNog, n doun Twv TANBuouwy Tou Ae. albopictus otnv EAAGSa peAeTdral pe
poplokoUg O€iKTEG, WOTE va TTPOCOIOPIOTEl N TTPOEAEUONG Tou, AAAG Kal GAAa
XOPOKTNPIOTIKA TTOU  evOEXOMEVWG OuvdEovTal PE TNV IKAVOTNTA  HETAdOONG
aoBevelwv. H popiakr avadAuon Tng avOekTIKOTNTOG Kal TNG SOUAG Twv TTANBUCUWY
TwV EANVIKWY TTANBucpwy Tou Ae. Albopictus yivetal oTta TTAaiola Tou EupwTraikou
OIkTUoU INFRAVEC.

Mivakag 1. Ovnoiudétnta mpovuuewyv A. albopictus TTou ouAAéxBnkav Katd Ta €Tn
2009-2010 o€ 6Aa Ta €YKEKPIPEVA TTPOVUUPOKTOVA OKEUACHUATA.

Treatment N LCso (ppm) | Slope + SE RRso
ATHENS
Spinosad 383 0,01002 5.196 * 0.535
Bti 395 0,00175 4.710 + 0.449
Diflubenzuron 400 0,00191 1.424 £ 0.212
Temephos 383 0,04767 4.647 + 0.463 8.83
S-methoprene - - -
ITALY
Spinosad 386 0,04222 2.525 + 0.245
Bti 394 0,00651 1.947 + 0.296
Diflubenzuron 480 0,00064 1.216 £ 0.166
Temephos 394 0,01937 3.62+0.334 3.59
S-methoprene 402 0,00781 1.301 +0.133
KERKYRA - - -
Spinosad
Bti 553 0,00237 4.272 £ 0.343
Diflubenzuron 480 0,00181 1.619 £0.176
Temephos 552 0,01912 5.046 + 0.423 3.54
S-methoprene - - -

LCs values in ppm.
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Analysis of population structure and insecticide resistance in the major WNV
vector Culex pipiens (Diptera: Culicidae) and the tiger mosquito Aedes
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We analyze population structure and insecticide resistance in the major vector
of West Nile Virus (WNV) Culex pipiens. and the dengue fever vector tiger mosquito
Aedes albopictus from Greece, using bioassays and modern molecular approaches

The major target site pyrehroid resistance mutation that has been found in
insects, the kdr L1014F, was found in Cx. pipiens populations from Northern
Greece (Salonica area), at relatively low frequencies without having adversely
affected the susceptibility of the mosquito population so far.

By using diagnostic PCR and microsatellite molecular markers we compared
gDNA from Cx. pipiens specimens sampled from WNV infected areas with Cx.
pipiens from areas where WNV was not reported. Our data suggest that there are
striking differences between regions, with molestus molecular forms being
predominant in area with no WNV transmission and pipiens forms being much more
frequent in the WNV transmission area.

The baseline susceptibility of Ae. albopictus mosquito populations from Western
Greece, Italy and Attiki against six insecticides (temephos, deltamethrin, spinosad,
Bti, diflubenzuron and s-methoprene) was monitored by full dose bioassays. Low
levels of resistance to temephos (Table 1) and deltamethrin was recorded. The
underlying molecular mechanisms are being investigated.

Finally, the geographical distribution and evolutionary history of Ae. albopictus
genetic markers is being investigated, aiming to understand the origin and structure
of Ae. albopictus populations in Greece.
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Mapougia kal TTANBuopIaKA TTUKVOTNTA KouvouTriwy (Diptera: Culicidae)
o€ opulwva Tou Nopou AiTwAoakapvaviag

I1.X. AYTPA kai N.I'. EMMANOYHA

Epyaortrpio ewpyikng ZwoAoyiag kai EviopoAoyiag, 'ewoviké MNavermioriuio Aénvwv

O1 opulwveg oto Nopd AirwAoakapvaviag KOAUTITOUV OUVOAIKA €KTACT TTEPITTOU
15.000 oTpeppdTwy Kal TTAPOAO TTOU YEITVIAJOUV HPE KATOIKNMWEVEG TTEPIOKEG OEV
TIPAYMOTOTIOIEITAI O€ QUTOUG KAWIA EVEPYEIQ QVTIUETWTTIONG TWV KOUVOUTTIWYV TTOU
avamTuooovTal o€ autous. MNa Tnv Tepioxn autr) AAwoTe dev UTTAPXKEl yvwon TwvV
€I0WV KOUVOUTTIWV TIOU QvaTITUooOovVTal TTapd TIG MEYAAEG TTAPATNPOUPEVEG
TTANBUCHIOKEG TTUKVOTNTEG TOUG KOl TRV OXANCN TTOU TTPOKAAOUV.

Katd tn didpkela TG TTapoUuoag PEAETNG EVTOTTIOTNKE 0€ 0pulwVva TNG TTEPIOXAS
10 €idog Culex tritaeniorhynchus Tou oTroiou n TTpwWTN Kataypa@r] oTnv EAAGSa €yive
10 2003 o010 Mapabwva ATTIKNAG (Samanidou and Harbach, 2003). To €idog autd
TTapouciadel PEYAAN UYEIOVOUIKA Onpocia kar ammd Tnv €TTOXN NG TTPWTNG
KaTaypa@ng Oev UTTAPEE KapIG veOTEPN ava@opd o€ auTtd Kal Toug TTANBuouoUg TTou
avamTiooel OTn XWPa Pag.

MNa TNV ekTignon Tou TTANBUCGHOU TWV KOUVOUTTIWV Tn WEAETN TNG TTANBUCUIAKNAG
dlakUpavong Tng Tpaypatotroinnkav yia dUo kaAAiepynTikég TTePIoOOUG (2009,
2010) kar ava 10 nuépeg delypuaToAnWieg TTPOVUPPWYV O€ 0pulwva TNG TTEPIOXAS TOU
Neoxwpiou Tou NopoU ArrwAoakapvaviag kard To Xpovikd didoTnua TIoU O
opulwvag ATav KatakAUOPEVOG Je vepd. Ta deiyparta Aappdavovtav (20 kdBe @opd)
ME TN XpAon €0IkoU TIPOVUP@POCUAAEKTN Kal peTapépoviav oTo Epyacthplo
lewpyikAG Zwoloyiag kai EvropoAoyiag Tou MewtrovikoU MavetmoTnuiou ABnvwv.
Exei yivoéTtav Katauérpnon Kol KATaypa@r) Twv TTPOVUPQWY A/KAl  VUPQWV
KOUVOUTTIWV TO OTToia 0T cuvéxela ekTpé@ovrav. OAa Ta aKuaia TTou TTPOEKUTITAV
Bavatwvovtav Kal TOTTOBeTOUVTAY O€ OUAAOYEG. H avayvwpion Twv €1dwv
TTpayuaToTToINONKE Pe TN Xprion dixotouikwy KAeidwv (Harbach, 1985; Glick, 1992;
Darsie Jr and Samanidou-Voyadjoglou, 1997; Samanidou-Voyadjoglou and
Harbach, 2001; Samanidou and Harbach, 2003; Becker et al., 2010).

Katd 1o €106 2009 rpaypartotroménkav 11 deiypatoAnyieg (amd 10 louviou €wg
22 ZemTeuPpiou), ouAAéxBnkav ouvoAikd 4.075 Tpovipgeg A/kal  VOUQEG
KOUVOUTTIWV Kal JETA OTTO TNV EKTPOPI) TOUG TTPOEKUWAV Ta EEAG 7 €i0N KOUVOUTTIWV:
Anopheles (Anopheles) hyrcanus, Anopheles (Anopheles) sacharovi, Ochlerotatus
(Ochlerotatus) caspius, Culex (Culex) pipiens, Culex (Culex) theileri, Culex (Culex)
tritaeniorhynchus kai Uranotaenia (Pseudoficalbia) unguiculata. Katd 1o €106 2010
TpayyaTtoTroinnkav 12 deiyparoAnwieg (ommé 12 louviou éwg 2 OkTwfpiou),
OUAAEXBNKaV GUVOAIKG 4.641 TTpovUUPEG /KAl VUUPEG KOUVOUTTIWY Kal PETA OTTo
TNV EKTPOPN TOUG TTPOEKUWAV Ta €€NG 6 €idn kouvouttiwv: Anopheles (Anopheles)
hyrcanus, Anopheles (Anopheles) sacharovi, Ochlerotatus (Ochlerotatus) caspius,
Culex (Culex) pipiens, Culex (Culex) theileri kai Culex (Culex) tritaeniorhynchus.

Kal Ta 800 £€Tn 0 peyoAUTEPOG aPIOUOG TTPOVUUPWYV /KAl VUPPWY CUAAEXONKE
oTIG delypatoAnyieg Twy apxwv Tou AuyouaTou. Kai yia ta dUo £1n 10 €idog Culex
(Culex) tritaeniorhynchus fitav kupiapxo kai otafepo.

H &i1dakTopikf diatpifr} amd tTnv omoia TpoRABav Ta dedopéva TnG epyaaiag
TTpaydaToTrolEiTal  aTo  TAQiolo  uAomroinong Tou épyou  «HPAKAEITOZ I
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lewTtrovikou  lMavemoTtnuiou  ABnvwv»  Tou Emxeipnoiakol  Mpoypdupartog
«Ekmraideuon kar Aia Biou Mdadnon 2007 — 2013» (E.N.E.A.B.M.) Tou E.Z.T1.A.
(2007 — 2013), 10 oTmoi0o ouyxpnuatodoteital amd Tnv Eupwtraikh ‘Evwon
(Eupwraiké Koivwviké Tapeio) kal atmrd €Bvikoug TTOPOUG.
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Presence and population density of mosquito species (Diptera: Culicidae)
in arice field of the Prefecture of Etoloakarnania

I. LYTRA and N. EMMANOUEL

Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens

This study refers to the qualitative and quantitative composition of the mosquito
species in a rice field of the Prefecture of Etoloakarnania. Samples of mosquito
larvae were taken for two years (2009-2010) at 10 days intervals during the period
of cultivation of rice using a standard mosquito dipper. Larvae reared in the
laboratory to adult stage and identified to species under the dissecting microscope
according to relevant keys.

Seven and six species of mosquitoes were found during 2009 and 2010
respectively. Samples taken on early August yielded the highest number of larva
or/and pupae in both years. According to the dominance and frequency criteria the
most important species in both years was Culex (Culex) tritaeniorhynchus.
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MeA£éTn Tng cupTrepIpPopdg KouvouTriwy Culex pipiens (Diptera: Culicidae)
TTapoucsia pepoudvng wobeoiag Kol HEAETN TNG EKPpaong Tou yovidiou OBP1

A. MIXAHAAKHE!, A. ®YTPOY?, N. MMONEAHZ?, N. MYAQNAZ?,
A. NAMAXPHETOZ:!, A. FIATPOMOYAOZ® kai I'. KOAIOMOYAOS®

lE,oycrorﬁp/o lewpyikng EvropoAoyiag, Mmevdkeio @uromraboAoyiko Ivariroiro
2Ep\/aorr']p/o BioAoyikri¢ EvropoAoyiag, Mevdkeio @uromraboloyikéd lvorirodro
3E,oyororr’)p/o Evropoktovwy Yyeiovouikng Znuaaiag, Mmevakeio @uromraboAoyikd lvarirodto

Ta kouvoUTia Tou yévoug Culex peta@épouv apkeTd TTaboydva peTagU Twv
oTroiwv TN @IAapiacn, Tov 16 Tou AuTikoU Neidou kal TV eyke@aAimida Zaivt Aouig
(St. Louis encephalitis). TMayideg woBeoiag, e@odiacuéveg pe  KATAAANAEG
OnNMEIOXNMIKEG OUTIEG WOTOKIAG, dIadPANaATICOUV ONPAVTIKO POAO OTIG TTPOCTTAOEIEG
EVTOTTIONOU aCoBEVEIWY Kal JTTOPOoUV va atroTeEAéToUV dia agiotmoTn uéBodo yia Tov
éNeyxo Twv TTANBuopwy Toug (Mao et al., 2010) EidikoTepa yia Ta KOUVOUTTIA, TA
yovipgotroinuéva BnAukd Ttou yévoug Culex TmpoTigolv va yevolv o€ udarikd
TEPIBAAMOV OTTOU TTPOUTTAPXOUV OXEDIEG WWV YEYOVOG TTOU OQEiAeTal OE [Ia
@epopdvn, kal ovoudletal pepopdvn wobeaiag (oviposition pheromone) (Mihou and
Michaelakis, 2010). O1 TpwrTeiveg Tpoodeang oopwy (odorant binding proteins —
OBPs) otnv kepaia Tou OnAukoU OuveICQEPOUV ONUAVTIKG OTnV €UPECN TWV
KATAAANAWY Xwpwv yia TNV evattéBeon TwV WWV TOUG XwPig OJWG akOua va gival
TAPWG KaTavonTog o poAog Toug (Pelletier et al., 2010).

MeAeTABNKE n oupTIEPIPOPE TTAPOEVWY KOl YOVIUOTTOINUEVWY  KOUVOUTTIWV
TTapougdia @epopovng. MapdAAnAa TTpaypaToTToINONKE HEAETN TNG €KPPACNG TOU
yovidiou OBP1, 10 OTr0oi0 ek@pddel uia TIPWTEIVN HETAPOPET TNG QPEPOMUOVNG.
EidikéTtepa, peAetBnkav ol dlagopég o€ eTTiTedO £kPpaong yovidiou atrd BnAukd
TapBéva, yovigoTroiNuéva, GTOUO TTOU €XOUV YEVVROEl afyd KaBwg Kal apoevIKA
TTPIV KAl JeTé TN oUCeutn.

e emimedo OUPTTEPIPOPAS 1 pubpolu  ékppacng Tou yovidiou aTmd Ta
atroteAéopata @Aavnke OTI dev UTTAPXEI DlaPopa OTIG 2 BATIKEG OPAOEG KOUVOUTTIWV:
TopBéva, Kal  YOVIUOTTOINKEVO  KOUVOUTTIO.  ZNMPOVTIKEG  BIaQopES,  OHWG,
EVTOTTIOTNKAV OTN CUMTTEPIPOPA TWV YOVIUOTTOINUEVWV KOUVOUTTIWV OTTOU TTapousia
@ePONOVNG £BIVaV HEYAAUTEPO aPIBUO OXESIWV WWV.
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Behavioral studies with oviposition pheromone in Culex mosquitoes (Diptera:
Culicidae) and study of the OBP1 gene expression

A. MICHAELAKIS!, A. FYTROU?, N. BONELIS!, P.G. MILONAS?,
D.P. PAPACHRISTOS?!, A. GIATROPOULOS® and G. KOLIOPOULOS?®

"Laboratory of Agricultural Entomology, Benaki Phytopathological Institute
2Laboratory of Biological Control, Benaki Phytopathological Institute
3Laboratory of Insecticides of Public Health Importance, Benaki Phytopathological Institute

Culex mosquitoes are widespread nuisance pests and disease vectors. The use
of traps baited with semiochemicals, like the oviposition pheromone discussed
here, can provide environmentally friendly tools for mosquito population control, as
well as monitoring.

Female Culex mosquitoes deposit their eggs in the form of egg rafts on the
water surface. In some of these species, at the apex of each egg forms a droplet
with oviposition pheromone, affecting the oviposition behaviour of conspecific
gravid females, who prefer to lay eggs in the vicinity of egg rafts emitting the
pheromone. Odorant binding proteins (OBPSs) expressed in the female’s antennae
play a crucial role, albeit imperfectly understood, in sensing such oviposition cues.

This study explored behavioural and gene expression aspects of odorant
detection in Culex pipiens biotype molestus. The response of caged female
mosquitoes to the oviposition pheromone was studied in relation to mating status
and the results indicate that virgin and gravid females are equally attracted to the
substance. The expression levels of the OBP1 gene, encoding a well-characterised
odorant binding protein, were compared with g°PCR among male and female, virgin,
mated and post-oviposition mosquitoes and no significant differences were found.
Moreover, the role of the pheromone as an oviposition stimulant was confirmed in
this study, as the number of eggs laid was significantly enhanced in the presence of
the oviposition pheromone.
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H onpavTikéTNTA TNG KUTTAPOTTAAOHATIKAG ACUNBATOTNTAG OTO GUCTNUA
KaBodnynong yovidiwv tng Wolbachia

M. METPIAHZ

Epyaaortnpio lNapaacitoAoyiag, Krnviatpikn 2xoAn, ApiototéAeio MNavemaThuio Osooaiovikng,
54124 Oecooalovikn, EAAGOa

‘Evag UTTOOXOPEVOG TPOTTOG YIA TOV £AEYXO TWV ACIHWOWY VOONUATWY TToU
peTadidovTal Pe EvToda €ival n avaTTuén oTPATNYIKWY YIO TRV QVTIKOTAOTOON TOU
TTANBUCPOU Tou evTOPOU-PETAdOTN. OI OTPATNYIKEG QUTEG OTTOOKOTTOUV OTN YEVETIKA
TPOTTOTTOINON TWV UETAOOTWY KABIOTWVTAG TOUG HN IKAVOUG yia Tn WETA®OON Tou
TaBoyovou opyaviopou. Adyw Tou KOOTOUG TTPOCOPUOCTIKOTNTOG TWV YEVETIKA
TPOTTOTTOINMEVWY EVTIOUWY O CGUYKPION WE Ta OPOAoya Toug oTnv UTraiBpo, pia
OTPOTNYIKA QVTIKATACTAONG TTANOUCHWVY XPEIAZeTal €va OTTOTEAETUATIKO GUOTNHO
Kabodrynong yovidiwv. To oloTnua autd Ba dwaoel £va €TTIAEKTIKO TTAEOVEKTNUA
OTO YEVETIKA TPOTTOTTOINUEVA EVTOMA YIO VO KUPIOPXAOOUV €16 BAPOG TwV OUOASYWV
TOUG OTNV UTTaIBpO.

‘Eva TETOIO OTTOTEAEOUATIKO aUOTNUA KaBodAynong yovidiwy XpeladeTal va £XEl
XOUNAG oudd artreAeuBépwong, va eival oe Béon va eEatmAwoel dpaaTIKA yovidia
MEXPI TO OTAdIO TNG OPICTIKAG TOUG EVOWMPATWONG OTov TTANBUOPO, va €Xel Tn
duvaToéTnTa TNG €EATTAWONG VEWV OPACTIKWY Yovidiwv HEXPI Tou OTadiou NG
OPIOTIKAG TOUG evOwNATWoNg atov TTANBUoWO, va eival o Béon va agaipécel Ta
OPOCTIKA Yovidla av XpEIaoTEl Kal va gival aoQaAEG yia To TTEPIBAAAOV.

Méxpl ofuepa, MeTally Twv GAwWv cuoTnudTtwy Kabodrynong yovidliwv, To
evOOKUTTOPIKO Baktiplio Wolbachia tAnpoi 6Aa Ta Tapamdavw Kpitipia. H
Wolbachia tapéxel €éva avamapaywyikd TTAEOVEKTNUA OTA POAUCUEva BnAukd
ATONO OUYKPITIKA HE Ta PN HoAucopéva. Edv éva PoAuopévo apoevikO GTOUO
ouleuxBei pe BNAUKO PN HOAUCHEVO | HOAUCHEVO HE DIAQOPETIKO OTEAEXOG TNG
Wolbachia, yevva pn Biwoigoug atmoyovoug, €va @aivOUEVO TTOU TTEPIYPAQETAl WG
KutTapottAacpaTtikr) acupBarétnta (Cl). O BaBuog 1ng diciodutikdtnTag tng Cl
TTOIKIAAEI JeTAEU TwV SIAQOPETIKWY dlacTaupwoewyv aTeAexwyv Tng Wolbachia otnv
UmmaiBpo. Otav 1O TTOCOOTO TWV MN CUMBOTWYV SIGCTOUPWOEWY YIivETal UWnAd
(ayyi¢er T0 100%) n ouddg atTeAeuBépwong TwV HOAUCHEVWY EVTOPWY N N
ouxVOTNTA TWV POAUCUEVWY OTOUWY Yia va utrepPei TNV oudd acTdbeiag, yiveral
MIKpOTEPN. QG €K TOUTOU, N QVATITUEN POPIAKWY EPYAAEiwV TTOU va S1aQOPOTTOIoUV
atehéxn NG Wolbachia kai n avalAtnon Twv popiokKwy pnxaviopwv tng Cl,
kaBioTtatal ouciwdng. Mia TToAupop@ikh yeveTikr Tepiloxy (PP-hC1A_5) Tou
BpiokeTal peTAEU Twv yovidiwv TIOU KWOIKOTIOIOUV TNV  TTOAUVOUKAEOTIBIKA
Q@WOEPOPUAACN Kal pia uttoBeTIKA TTpwTeivn (C1A_D), utropei va xpnoiyotroinBei wg
epyaAeio yia Tn popiakn Oidkpion oTteAexwv TG Wolbachia pipientis (wPip).
AVTIBETWG, evd AAAG cuaThpaTa dIAKPIoNG aAAnAoUXIWY £Xouv avaTrTuXBei pe Tnv
XPrnaon TTOAAATTAWY YeVETIKWY BEaewyv, dev ATav o€ B€an va dlaxwpioouv Ta OTEAEXN
wPip. O A&IToupyikOG XApakTNPEIOHOG Twv TTOAUVOUKAEOTIOIKNG QWOPOPUAGCNG
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€0€1E€ OTI AVAKEI O€ PIA OIKOYEVEID BOKTNPISIOKWY TTPWTEIVWV TTOU EPTTAEKOVTAI GTOV
XPWHOOWMIKG dlaxwpIioud Kal Tnv Kuttapikh dlaipeon. Katapyhoelg peydAwv
YEVETIKWV TTEPIOXWY METACU Twv yovidiwv Ba ptmopoloav va OxeTi(ovTal HE
@AIVOTUTTIKEG DIAKUPAVOEIG OToV EeviaTr, OTTwg eival o BaBuog dicicduong Tng
KUTTapoTTAacpaTiknG acupBatorntag (Cl).
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Importance of cytoplasmic incompatibility in a Wolbachia based
gene drive system

M. PETRIDIS

Laboratory of Parasitology, Veterinary School, Aristotle University of Thessaloniki,
54124 Thessaloniki, Greece

A promising way to control vector-borne diseases is the development of
population replacement strategies for the insect vector. Those strategies aim to the
genetic modification of vectors by constituting them refractory to transmit the
pathogen. Due to a fithess cost for the transgenic insects compared to their wild
counterparts, a population replacement strategy needs an effective gene drive
system. This system will give a selective advantage to the transgenic insects to
dominate in nature over their wild counterparts. An effective gene drive system is
required to have a low threshold release value, be able to spread effector genes to
fixation, have the ability to spread new effector genes over time, be able to remove
the effector genes if needed and be safe for the environment. By today, among
other gene drive systems, the endocymbiotic bacterium Wolbachia meets all the
above criteria. Wolbachia provides a reproductive advantage of the infected
females relative to uninfected females. If an infected male mate with an uninfected
female or infected with a different Wolbachia strain, gives non-viable offspring, a
phenomenon described as cytoplasmic incompatibility (Cl). The degree of CI
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penetrance varies in between different crosses of Wolbachia strains in the field. As
the rate of incompatible crosses gets higher (reaches 100%) the threshold release
value of infected insects or the frequency of the infected individuals to exceed an
unstable equilibrium threshold, becomes lower. Therefore, the development of
molecular tools that discriminate Wolbachia strains and the search of the molecular
mechanism of Cl become essential. A polymorphic site (pp-hC1A_5) that is located
between genes that code for polynucleotide phosphorylase and a hypothetical
protein (C1A_5) can be used as a molecular tool to discriminate Wolbachia pipientis
(wPip) strains. While other multilocus sequence typing schemes have been
developed, they were not able to differentiate wPip strains. Functional
characterization of polynucleotide phoshorylase showed that belongs to a family of
bacterial proteins implicated to chromosomal segregation and cell division.
Deletions of large fragments could correlate with phenotypic variations in the host
such as the degree of Cl penetrance.
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Mapoucia e1dwv kKouvouTtriwyv (Diptera: Culicidae) o€ repioxég Tng EAAGS0g

I.X. AYTPAL, N.I. EMMANOYHA! kai I.©. KOAIONOYAOZX?

lEpyaonjp/o ewpyikrs ZwoAoyiag kai EvropoAoyiag, ewrroviké MNavermiotriuio ABnvwy,
2Epyaorr?plo Evrouoktovwy Yyeiovouikng Znuaciag, Tunua EAEyxou ewpyikwv Papudkwy,
Mrrevdkeio durorraboAoyiké IvoritoliTo

Mapd 10 yeyovog OTI Ta KouvouTTia dnuioupyoUv anuavTikeTata TTpoRAfuata o€
TOAAEG TTEpIoXEG TNG EANGDOG Kal KABe xpdvo datravwvral peydAa TTood yia Tnv
QVTIYETWTTION TOUG, EVTOUTOIG TG €i6N KOUVOUTTIWV TTOU ATTAVTWVTAI O€ TTOAEG aTTd
TIG TTEPIOXEG TNG EANGDQG €ival ev uépel pOVO yvwoTd €iTe ival TTANPWGS AyvwoTa.

Mia o110 TIG TTPWTEG TTPOCTTABEIES YIA TNV KATAYPOQH TWV €1I0WV TNG XWPOG HOG
€yive atré Toug Samanidou and Darsie Jr, 6TTou oTov KatdAoyo TTou dnuocicucav 1o
1993 avépepav 53 €idn kouvouTriwy atrd 7 dIAPOPETIKA yévn. O OUYKEKPIPEVOG
KaTGAoyog €1dWwv BacioTnke o€ onuavTiké Babud oe TTOAU TTaAaiEg PEAETEG (TTEpav
TNG TTEVINKOVTAETIAG) | O avaoQopEG TTOU OPwWG Oev ocuvodelovTav aTTd OXETIKA
ociyyata r/kal  otnpifovrav oTnv augnuévn TmOavoTNTa TNG TTAPOUCIag Twv
OUYKEKPIPEVWY €1I0WV AOYyw TNG €EATTAWGCNG TOUG OE VEITOVIKEG XWPEG. ATTO TOTE
€XOUV Yivel ava@opEg Kal yia GAAa €idn KouvouTTiwy aveRaldovtag Tov apiBuo Twv
€I0WV TTOU TTIOTEUETAI OTI OTTAVTWVTAI OTN XWEA pag ota 63 €idn.

MeTalu Twv €10WV QUTWYV CUYKaTOAEyovTal Kal €idn Ta oTroia amodedelyuéva
€xouv ¢€loaxBei oTn xwpa Ta TeAeuTaia £€Tn, ME onuavtikotepa Ta Culex
tritaeniorhynchus (Samanidou and Harbach, 2003) kai Aedes albopictus
(Samanidou et al., 2005) kai TTapoucIAfouv PEYAAO UYEIOVOUIKO evDIaPEPOV AOYyw
IKAvOTNTAG TOUG VA PETAPEPOUV 100G TTOU UTTopoUV va TTpocdAouv Tov dvBpwTro.

Me OKOTTO TNV ETMIKAIPOTIOINKEVN KATAYPAPr) TNG €EATTAWONG Twv €10WV TwWV
KOUVOUTTIWV TTOU €ival AN eykateoTnuéva aAAd Kal Tnv avelpeon TUXOV €1I0WV TToU
Exouv eloayxBei oty  xwpa pag aAAG  Oev  €XOUV  EVTOTTIOTEI  OKOWN,
TpayuaTtotroinBnkav amé Tov Atpidlo Tou 2009 éwg kai Tov loUAlo Tou 2011
OEIYMATOANWIEG TTPOVUUPUIV KOUVOUTTIWV O€ 46 TTepIoxEG TNG EAAGDOG Kal o€ €0TiEG
S1a@oépwyv TUTTWYV (OEATA TTOTAPWY, Aiuveg, péuata, TTNyadia, aoTIKA TTepIBAAAovTa,
MOVIUEG Kl un OUAAOYEG vepPOU).

Ta Ociypata T1OU OUAAéyovTav peTagépoviav oTo EpyaoTtipio Mewpyikng
Zwoloyiag kai EvtopoAoyiag Ttou TewTrovikoU [MavetmioTnuiou ABnvwv. Ekei ol
TIPOVUHQPEG EKTPEPOVTAV Kal OAA TG OKUaQia TToU TTPOEKUTITAV BavaTwvovtav Kal
TomroBeToUvtav o€ OUAAOyéG. H  avayvwpion Twv €0Wv Twv  KOUVOUTTIWV
TIPAYMOTOTIOINONKE PE T PorBela OTEPEOOKOTTIOU Kal Tn XpPrion OIXOTOMIKWY
kAeidwv (Harbach, 1985; Glick, 1992; Darsie Jr and Samanidou-Voyadjoglou, 1997;
Samanidou-Voyadjoglou and Harbach, 2001; Becker et al., 2010).

Karaypdenkav 21 €idn kouvoutriwv o€ 6 yévn, OTTWG auTA TTAPOUCIAlovTal 0T
OUVEXEIQ:

1. Anopheles (Anopheles) claviger (Meigen) 1804
Anopheles (Anopheles) hyrcanus (Pallas) 1771
Anopheles (Anopheles) maculipennis Meigen 1818
Anopheles (Anopheles) plumbeus Stephens 1828
Anopheles (Anopheles) sacharovi Favre 1903
Aedes (Stegomyia) albopictus (Skuse) 1895

o0k wn
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7. Ochlerotatus (Ochlerotatus) caspius (Pallas) 1771

8. Ochlerotatus (Ochlerotatus) detritus (Haliday) 1833

9. Ochlerotatus (Ochlerotatus) zammittii (Theobald) 1903

10.Ochlerotatus (Rusticoidus) rusticus Rossi 1790

11.Culex (Culex) laticinctus Edwards 1913

12.Culex (Culex) mimeticus Noe 1899

13.Culex (Culex) perexiguus Theobald 1903

14.Culex (Culex) pipiens Linnaeus 1758

15. Culex (Culex) theileri Theobald 1903

16. Culex (Culex) tritaeniorhynchus Giles 1901

17.Culex (Maillotia) hortensis Ficalbi 1889

18. Culex (Neoculex) territans Walker 1856

19.Culiseta (Allotheobaldia) longiareolata (Macquart) 1838

20. Culiseta (Culiseta) annulata (Schrank) 1776

21.Uranotaenia (Pseudoficalbia) unguiculata Edwards 1913

To €idog Culex pipiens eviomioTnke o€ OAeg OXEDOV TIG €0TiEG ATTO TIG OTTOIEG
A@Bnke Ociypa kal oe onuavTikoUg apiBuoug. Emiong, apkerd amod Ta eupeBévia
€idn €ival onuavTik@ aTTd UYEIOVOMIKA ATToywn Kabwg PTTopolv va amoTeAécouv
@opeig coBapwyv acBevelwv TTou TTPoaBAAAoUY Tov AvBpwTTO Kal Ta KaToikidia {wa.

Ta amoteAéopata TG TTapolcag WEAETNG Ba ptTopolcav va aTToTEAEGOUV Tn
Baon yia Tnv TTANPECTEPN KATAYPOQ TNG TTOPOUCIAG TWV KOUVOUTTIWV O€ KGBE
TTEPIOYKN TNG XWPAG, N oTroia Ba TTPETTEI va OTTOTEAEI Kau Tn BAon yia TNV epapuoyn
KABe OAOKANPpwWUEVOU TTPOYPANKOTOG KATATTOAEUNONG KOUVOUTTIWV.

H didakTopik diatpIfl ammé Tnv otroia TTponABav Ta dedopéva Tng epyaaiag
TpayJaToTrolEiTal  aTo  TAdiolo  uAomroinong Tou épyou  «HPAKAEITOZ I
FewTtrovikoU [MavemmoTnuiou  ABnvwv» Tou Emixelpnolakol  Mpoypdupatog
«Ekmaideuon kai Aia Biou Mdbnon 2007 — 2013» (E.M.E.A.B.M.) Tou E.Z.T1.A.
(2007 — 2013), 10 omoi0 oOuyxpnuaTodoteital amd Tnv Eupwtraiki ‘Evwon
(EupwTraikd Koivwviké Tapeio) kal atmd €BvikoUg TTOPOUG.
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Presence of mosquito species (Diptera: Culicidae) in areas of Greece
I. LYTRA', N. EMMANOUEL" and G. KOLIOPOULOS?

"Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens
2Laboratory of Insecticides Public Health Importance, Benaki Phytopathological Institute

At present the number of the mosquito species that have been recorded in
Greece is 63. The records are almost exclusively based on the research work of
various authors, since 1917.

In an effort to update and possibly enrich the existed list of Culicidae of Greece
mosquito larvae from natural breeding sites were collected from April 2009 to July
2011. Larvae reared in the laboratory to adult stage and identified to species under
the dissecting microscope according to relevant keys. 22 species belonging to 6
genera were recorded. The most dominant species was Culex pipiens, found in
almost all breeding sites sampled. A number of species found consist potential risk
of public health.
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MeAéTn Tng amrwONTIKAG dpdong Tou uTOoU Nepeta parnassica oTa KOUvoUTria
Aedes cretinus ka1 Culex pipiens (Diptera: Culicidae)

. FKINHZ!, A. MIXAHAAKHE?, . KOAIOMOYAOZ3, E. IQANNOY?,
0. TZAKOY! ka1 B. POYZEHE!

1Topéag ®apuakoyvwaoiag kar Xnueiag Puaikwv lMpoidviwv, Tunua PapuakeuTIKiG,
Eb6viko & Karrodiotpiakd lNavermioThiuio ABnvwv
2E,oyororr’)p/o lewpyikng EvropoAoyiag, Mmevdkeio @uromraboAoyiké Ivariroito
3Epyorcrrﬁp/o Evrouoktévwy Yyeiovouikng Znuaciag, Mmevakeio @uromaboAoyikd IvatirouTo

H Nepeta parnassica €ival £€va TTOAUETEG TTOWDEG OPWHATIKO QUTO, EVONMIKO TNG
EAMGdag kai Tng Nomiag AABaviag. 21n xwpa pag @uetal oto 6pog lMapvacodg
(ZTeped EANGDQ) kal oTO 0pog XeAuog (Mehotrdvvnoog). ZuvnBwg, ouvavTdral o€
&npd Bpaxwdn 1 aoBecToAIBIKA £8G@N, pwWYHES Bpdxwy, kal TTAayiEG (Turner, 1972;
Baden, 1987).

>1n BiBAoypagia, o1 VETETAAAKTOVEG aTTAVTIWVTAI CUXVE w¢G ol  KUpIol
METABOAITEG TwWV aIBepiwy AWV TWV QUTWV TWV dIAPOPWYV EIBWYV TOU YEVOUG
Nepeta. TllponyoUueveg WeEAETEG OXETIKG ME  Tn  BloAoyikhp  dpdon  Twv
VETTETAAQKTOVWY, TTEPIAAPBAvVOUV Kal TNV eviopooTwenTikr Toug dpdon (Eisner,
1964; Regnier et al., 1967).

2TV TTapouca epyacia PEAETABNKE n evropoammweOnTikh dpdon Tou aiBepiou
elaiou Tou @uTou N. parnassica, Tou dixAwpouedavikoU-peBavoAikoU eKkxUAioPaTog
KOl TNG MIOG €K TWV OTTOMOVWHEVWY VETTETAAGKTOVWV. [a TIG OUYKEKKPIUEVEG
Biodokiuég emAéxBnkav dUo €idn kouvouttiwv: Aedes cretinus kai Culex pipiens
biotype molestus. Ta Treipduara Tpayuaromoindnkav cUP@wva Pe Tn HEBodO Tou
avBpwtrou-eBedovTy (WHO, 1996; Tawatsin et al., 2001) utroAoyifovTag yia Ka0e
TTEPITITWON TO TTO00C0TO ATTWONTIKOTNTAG TWV UTTO e€€Taon deiyudtwy (Tawatsin et
al., 2001; Thavara et al., 2001). Q¢ pdpTupeg xpnoigoTroiNBnkav dU0 EUTTOPIKA
okeudopata: a) ye Baon mn OpaaTikA ouadia N,N-diethyl-m-toluamide (DEET) kai B)
Je Bdaon 1O QiBépio €Aalo pupTidou Kal TO ekxUAIopa Neem tree. Amo T1a
atroteAéopata @avnke 0TI TOo AIBEPIo éAalo KaBwG Kal To ekXUAIopa Tou @uToU N.
parnassica PTTopei va TTapéXel TTpooTacia atmd Ta KOUVOUTTIO €W Kal £§1 WPEG EVW
ME TNV XpAon Tng vemeTaAakTovng (4aa,7a,7aB-nepetalactone) n didpkeia
TTPOOTACIOG NTAV EWG KAI TPEIG WPEG.
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Repellent activity of the plant Nepeta parnassica against the mosquitoes
Aedes cretinus and Culex pipiens (Diptera: Culicidae)

G. GKINIS!, A. MICHAELAKIS?, G. KOLIOPOULOS?, E. IDANNOU?,
0. TZAKOU! and V. ROUSSIS!

'Department of Pharmacognosy and Chemistry of Natural Products, School of Pharmacy,
University of Athens
%Laboratory of Agricultural Entomology, Benaki Phytopathological Institute
3Laboratory of Insecticides of Public Health Importance, Benaki Phytopathological Institute

Nepeta parnassica Heldr. & Sart. is an aromatic perennial herb, endemic of
Greece and South Albania, growing on Mt Parnassos (Central Greece) and Mt
Helmos (Peloponnisos). It is usually found in dry stony places, rocky habitats and
hill slopes.

In literature, the nepetalactones frequently appear as the main constituents of
Nepeta essential oils. Previous reports on the biological activity of nepetalactones,
include the repellent activity against different types of insects.

The aim of this study was to evaluate the repellent activity of N. parnassica
essential oil, crude extract and an isolated nepetalactone against Aedes cretinus
and Culex pipiens mosquitoes. The repellent effects of the plant extract/essential
oil/nepetalactone were evaluated using the human-bait technique.

As reference for comparison purposes, a commercially available chemical
repellent, N,N-diethyl-m-toluamide (DEET) and a formulation based on myrtle
essential oil and Neem tree extract were evaluated with the same protocol against
the mentioned mosquito species. The results of the experiments showed that the
essential oil and the crude extract of N. parnassica were very active against both
species, while 4aa,7a,7aB-nepetalactone showed moderate mosquito repellency.
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MeAéTn TG dpAong TNG UTTEPPOPIVNG Kol BEOSUKOXOUMOUAOVIKWV EVWOEWYV,
gvavria rpovup@wy Tou Culex pipiens (Diptera: Culicidae)

K.MN. MHTEZOMOYAOY*?, B.MN. BIAAAH?, I'. KOAIOMOYAOZS,
H.A. KOYAAAOYPOZ:'? kai A. MIXAHAAKHZ*

1Epyarcrmp/o Xnueiag, Mewtroviko Mavemioriuio ABnvwv
Epyaotripio i OvBeong Puaikwy lMNpoidviwv kai Bioopyavikng Xnueiag, EKE®E «Anuokpitog»
Epyaotripio Evrouoktovwy Yyeiovouikng Znuaciag, Mmevakeio @utomaboAoyiko IvoTtitouto
Epyaornpio ewpyikng EvropoAoyiag, Mmevakeio dutomraboAoyiké Ivoritodto

H uTTEPPOPIVN eivai Mia TTOAUKUAIKA TTOAUTTPEVUAIWUEVN
aKUAO@AWPOYAOUKIVOAN, evdiapépouaag BloAoyikng dpdong. H utrepgpopivn (1)
avnkel oTnv olkoyévela Clusiaceae Kal QTTOPOVWVETAlI ATTO TO QUTO YTTEPIKO N
YTrepikd (Hypericum perforatum) (Gurevich et al., 1971) yvwoTto petagl dAAwv Kai
wg¢ BaAoapo, BaloaudyopTo, AsixnvoxopTto, oTTaBOX0oPTO, TTEPIKN, XEAWVOXOPTO Kal
aykddr Tou Ayiou lwdvvou i MNpodpduou Botavo (St John’s wort). O BioAoyikdg
PONOG TNG UTTEPQPOPIVNG NATAV YVWOTOG OToug apxaioug ‘EAAnveg otou  Kai
xpnoigotrolodoav 1o ekxUAIopa Tou Hypericum perforatum cav avtikata®MITITIKO
KoBwg kal oTn Bepatreia yia TNV €MOUAWGON TIANYWYV, EYKQUPATWY Kal Tnv
avakoU@IoN TwV VEUPAAYIWYV. ZTn olyXpovn €TTOXN, N UTTEPPOPIVN XPNOIYOTTOIEITAI
eVAVTIO O€ ATTIOG JOPPNG KaTABAIwn, oxifogpévela Kal Kapkivou (Grossman et al.,
2003; Medina et al., 2006).

>KOTTOG TNG TTapoUcag €pyaciag ATav n PEAETN TNG TTPOVUUQOKTOVOU Opacng
TWV  EVWOEWV a) Tng umep@opivng, B) TG TPOdpoung Tng €vwong
O€OEUKOXOUMOUAGVN  Kal  y)  TWV  OKETUNWMEVWY  TTAPAYyWYWV NG
8€0EUKOXOUUOUAGVNG (ZxAHa 1), evavtia Tou Culex pipiens (Diptera: Culicidae).

Mpaypatotmoidnkav  TeipduaTa  PETPNONG  Bvnoiyotntag o TTPOVUUQEG
kouvoutiov 3% kai 4% ortadiou oUuwva pe Tn péBodo Trou TTPOTEivEl YIa
avtioToixeg epImTwoelg n Maykoéouia Opyavwon Yyeiag (WHO) kai uttoAoyioTnkav
o1 OeikTeG LDsg kal LDgg yia k@Be évwan. O1 povipgeg Tou €idoug Culex pipiens
(Diptera: Culicidae) Biotdmou molestus Tou xpnoigotroiénkav oTiG PBIOSOKIYES
TTPOEPYOVTAV ATTO TIG EKTPOYEG TOU €PyacTnpiou EVTOPOKTOVWYVY  YYEIOVOUIKNG
>nuaaciag, oto Mrevdkeio dutotmraBoloyikd IvoTtitouto (World Health Organization,
1981).

Ta amroteAéopara Twv Blodokiywy £deiEav OTI N uttep@opivn (1) Kai n TTPoddpoun
€vwan TNG, €0EUKOXOUNOUASVN (2), ival ol dPaoTIKOTEPEG EVWOEIG PE LDsy = 43.87
kai 51.03 mg/L avrioToixa. ATO Ta OTTOTEAECUOTA TWV  TTAPAYWYWY TNG
0€0EUKOXOUUOUAGVNG (3, 4 & 5) pTtropei va diamoTwOei OTI N TTPOVUN@POKTOVOG
opdon Twv eival eAATTWPEVN OCO0 TIEPIOCOTEPO UTTOKATECTNMEVN €ival n €vwaon
(utrokatdoTaon Pe akéTUAO opdda). AvaAuTIKOTEPQ, TO POVOOKETUAO (3) €ixe TNV
KaAUTepn Opdon (ue LDsp = 135.92mg/L), evwdy Ta UTTOAOITTA OKETUMNIWHEVA
Tapdywya dev Edwaav onpavTikr) dpdon (LDsy >300mg/L).
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IxAMa 1. Aour) TNG UTTEPQYOPIVNG Kal TWV SE0EUKOXOUROUAOVIKWV EVIWICEWV.
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Larvicidal Activity of Hyperforin, Deoxycohumulone and Acetylated
Deoxycohumulone Derivatives against Cx. Pipiens (Diptera: Culicidae)

K.P. MITSOPOULOUY?, V.P. VIDALI?, G. KOLIOPOULOS?,
E.A. COULADOUROSY? and A. MICHAELAKIS*

'Chemistry Laboratories, Agricultural University of Athens
Natural Products Synthesis and Bioorganic Chemistry Lab., NCSR “Demokritos”
3Laboratory of Insecticides of Public Health Importance, Benaki Phytopathological Institute
“Laboratory of Agricultural Entomology, Benaki Phytopathological Institute

Hyperforin is a polycyclic polyprenylated acylphloroglucinol, a bioactive
compound with fascinated chemical structure and intriguing biological activities.
Hyperforin (1) belongs to the family of Clusiaceae and has been isolated from
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Hypericum perforatum (St. John’s wort) (Gurevich et al., 1971). The Ancient Greeks
were familiar with the therapeutics properties of the Hypericum perforatum extract
as an antidepressant agent or as wound healing. Nowadays, hyperforin, is mainly
responsible for the antidepressant activity of Hypericum perforatum, which is used
for the treatment of depression, anxiety, schizophrenia and cancer (Grossman et
al., 2003; Medina et al., 2006).

Main objectives of this study were to evaluate the larvicidal activity of hyperforin
(1) and its bioprecursor, deoxycohumulone (2) against Cx. pipiens (Diptera:
Culicidae). Furthermore, to examine any relation between chemical structure and
effectiveness of three new acetylated deoxycohumulone derivatives: mono-acetyl
deoxycohumulone (3), di-acetyl deoxycohumulone (4) and tri-acetyl
deoxycohumulone (5) (Figure 1).

The larval mortality bioassays were carried out according to the test method of
larval susceptibility as suggested by the World Health Organization (WHO, 1981).
According to the bioassays the larvicidal activity of hyperforin (1) and
deoxycohumulone (2) were very effective LDsy = 43.87 and 51.03 mg/L,
respectively. Our study revealed that the presence of one or more acetates block
molecule’s activity. As a result the mono acetyl deoxycohumulone (3) analogues
was less effective (LDsp = 135.92mg/L) and the other two acetylated analogues 4
and 5 were inactive (LDsg >300mg/L).

OH OAc
e — A =
HO OH HO OH
o (6]

Hyperforin (1) Deoxycohumulone (2) mono-acetyl deoxycohumulone (3)

OAc OAc
N = X Z
AcO OH AcO OAc
o (0]
di-acetyl deoxycohumulone (4) tri-acetyl deoxycohumulone (5)

Figure 1. Structures of Hyperforin (1), Deoxycohumulone (2),
Mono-acetyl deoxycohumulone (3), Di-acetyl deoxycohumulone (4) and
Tri-acetyl deoxycohumulone (5).
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Emidpaon aifépiwv eAaiwv eAAnVIKWYV £18WV Tou Yévoug Juniperus o€
TTPOVUHPEG KOUVOUTTIWYV Tou €idoug Culex pipiens (Diptera: Culicidae)

®. APAMH-BOYPAIQTH, E. EYEPIETHZ', A. MIXAHAAKHZ?,
Ir.0. KOAIOMOYAOZ? kai £.A. XAPOYTOYNIAN'

1Epyorcm?plo Xnueiag, [eviké Tunua, Mewoviké Mavemoriuio Aénvwyv
2Epyorcrn?plo . EvrouoAoyiag, Tunua EvrouoAoyiag kai Mewpyikng ZwoAoyiag,
Mrmevdkeio @urorraboAoyiko Ivarirouto
3Epyaorr7plo Evrouokrovwy Yyeiovouikng Znuaciag, Tunua EAEyxou Newpyikwv Papudkwy &
QuropapuakeuTiknig, Mmevakeio uromaboAoyikd IvatirouTo

Ta aiBépia €Aala TTaPoUCIAouv  ONUAvVTIKO eVOIOPEPOV WG PBIOKTOVA EVTOUWYV
a@oU B1aBéTouv Ta TTAeoveKTAUOTA TnG Taxeiag PlodidoTracng Kai NG XOUNAAg
TOgIKOTNTAG EVaVTI TV UTTOAOITTWY {WIKWV opyaviopwy. ‘ETol, TToikiAa aiBépia éAaia
€Xouv €xouv TIpooOdIopIoTEl  va  ey@aviouv onuavtikg dpdon otnv TNV
KOTATTOAEUNGN TWV KOUVOUTTIWY, OPWVTAG WG OTTWONTIKA, EVIOUOKTOVA, amTwonTiKa
woBeaiag 1 wg TTpovuuokTova (Prajapati et al., 2005; Amer and Mehlhorn, 2006a,
2006b). 210 TTAQicI0 TWV PEAETWYV POG yia Tov TTPoadlopioud TnG BiokTévou dpdang
Twv aiBepiwv eAdiwv TNG €AANVIKAG XAwPIdaG pe GTOXO TNV KOTOTTOAEUNON TWwV
KouvouTTiv Tou €idoug Culex pipiens biotype molestus (Evergetis et al., 2009),
dlgpeuvnOnkav 0Aa Ta aiBépia €Aaia TTou YTTopouv va TTapaAn@Bouv atod Ta €idn
(ko utrogidn) Twv KEdpwv TTOU auTto@uovtal otnv EANGda. ‘Evauopa yia 1n
Olevépyeia TNG HEAETNG ATAV N yVwOTH atmd Tnv apxaidétnta 1816TNTA TWV KESPWV va
pNnVv TTpooBAaAAovTal aTTd £VIOUA, XOPAKTNPIOTIKO TTOU €iXE apxIKA emonuavei amd
Tov HpddoTO KAl 0T Ouvéxela Tov AlIOOKOUPIdN. ZUYKEKPIPEVA, ATTOPOVWONKAV Kal
peAeThOnkav Ta aiBépia éAaia TTou TTapaAauBdvovTal ammd Ta @UAAG, TOUG KapTroug
KOl TOV KOPMO Twv @UTWV Juniperus communis-hemispaerica, J. drupacea, J.
foetidissima, J. oxycedrus-macrocarpa, J. oxycedrus-oxycedrus kai J. phoenicea.
MapdAAnAa, TTpoadiopioTnKe Kal n dpaoTIKOTATA TWV KUPIWG OCUOTATIKWY TOUG
(loopepn Tou TTIveviou Kal TO PUPKEVIO). Ze OAa Ta aiBépia €Aala TTPOCBIOPIOTNKE
APEVOG TO XNUIKO TOUG TTEPIEXOUEVO KOl OQETEPOU N PIOKTOVOG TOUG Opdaon,
atmodelkvuovTag 0TI OAa dIABETOUV ONUAVTIKA SPACTIKOTNTA, UE TO aIBEPIO EAalo aTTo
10 EUAWDN 10T6 Tou J. drupacea Kal TO JOPIO TOU PUPKEViou (atrd Ta ouoTaTikd) va
gival Ta TTAéov BpaoTikd (LCse=26 mgl™ kai 33 mgl™ avrioToixa).
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Essential oils of endemic in Greece Juniperus genus:
chemical composition and larvicidal activity against Culex pipiens
(Diptera: Culicidae)

P. ARAPI-VOURLIOTI}, E.EVERGETIS!, A. MICHAELAKIS?,
G. KOLIOPOULOS® and S.A. HAROUTOUNIAN?

1Laboratory of Chemistry, Agricultural University of Athens
?Laboratory of Agricultural Entomology, Department of Entomology and Agricultural Zoology,
Benaki Phytopathological Institute
3Laboratory of Insecticides of Public Health Importance, Benaki Phytopathological Institute

The essential oil of Juniper is known to possess significant insecticidal and
repellence properties. Against mosquitoes the EOs of Juniperus sp. display potent
repellent, insecticidal, oviposition-deterrent or larvicidal properties (Prajapati et al.,
2005; Amer and Mehlhorn, 2006a, 2006b). As a continuation of our ongoing efforts
to use natural products for the development of environmentally friendly means for
the mosquito population control, using naturally growing plants throughout Greece
(Evergetis et al., 2009), our interest was stimulated on the exploitation of Juniperus
plants EOs. In Mediterranean countries Juniperus flora is expanding to a great
variety of natural habitats, which have attracted special interest as constructional
timber, since its wood does not suffer from insults from pests and diseases. Another
interesting use of Juniper wood has been described by Herodotus, who connected
the beneficial effects of plant resin with the preservation of dead human tissues in
ancient Egypt. This activity was further confirmed by Dioscorides, who named
Juniper as the “life of the dead”. In this work, we report the investigation of the EOs
from different vegetative stages of the six endemic in Greece Juniperus species as
potential larvicidal agents against the Culex pipiens, the bridge vector of WNV to
humans. In particular, the following different Juniperus species have been collected
and studied: J. communis-hemispaerica, J. drupacea, J. foetidissima, J. oxycedrus-
macrocarpa, J. oxycedrus-oxycedrus and J. phoenicea. Furthermore, the contained
pinene isomers and myrcene were also studied in order to delineate the relationship
between the constituents of each EO and the larvicidal effect. The most effective oil
was only the J. drupacea (wood) and followed by the other oils displaying medium
LCso values ranging from 43.27 to 96.69 mgl™. The results for the four pinenes
revealed low toxicity differentiation where LCso values ranging from 70.40 to 94.88
mgl™. Between the four pinene isomers only the (-)-8 found to be significant more
toxic than the (-)-a. The acyclic olefinic terpene myrcene was the most toxic testing
component (LCsp value 33.83 mgl™).
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MpokaTapkTIKA MEAETN TNG TTavidag Twv KouvouTriwy (Diptera: Culicidae) oto
ARpo lepdg MNoéAewg MeooAoyyiou

B.K. ESTEQOY?, H.M. KIOYAOZ?® kau X.I'. AANAZIOY*

Tuhpua EvrouoAoyiag, Anuog I. 1. MeooAoyyiou, 30200 MeooAdyyi
Epyaarthipio [cwpyikic ®apuaxoAoyiag, Mewmroviké Mavemioriuio Abnviv, 11855 Abriva
*Avon lMpooraoiag ®utikng Mapaywyng, Y. Aypotikng Avamruéng & Tpogiuwv
4Epyaarr?p:o EvrouoAoyiag kai ewpyikng ZwoAoyiag rou Tunuarog Mewrroviag, Purikng MNMapaywyns
kai AyporikoU lepiBdArovrog, Mavemmioriuio @sooaliag

To MeooAGyyl €KTOG aT1Td TNV I0TOPIKA TOU ONUOCia yia TNV npwikh ££0do
ouvodeUeTal Kal atrd akOPa €va XOPOKTNPIOTIKG, TNV TTAPOUCia KOUVOUTTIWY. To
YEYOVOG auTtd Oev gival Tuxaio a@ou oTa BIOIKNTIKG Opia Tou OIEUpUPEVOU
KaAAikpaTikoU Afupou Tng lepag MoAewg Meooloyyiou trepiAauBdvovtal peTagu
AMwv kal TTdvw atmo 8.000 otpépparta opulwvwy (Kupiwg oTa Xwpld Neoxwpr Kai
Katoxn), 45.000 oTpéupata TpooTtateuduevng (wvng Natura, 50 xIAOpeTpa Koitng
Twv ToTapwy Eufvou kal AxeAwou KaBwg Kal ekTeTapévo OiKTUO Apdeucng OTov
Kauto Tou MeooAoyyiou, Tou Eunvoxwpiou kai Tou mpwnv drfpou Oviadwy. Ol
OUVNTIKEG €O0TIEG AVATITUENG TWV TTPOVUUQWY TWV KOUVOUTTIWV €ival ATTEIPEG KAl
TTOIKIAOUV O€ €KTAON, HopPoAoyia Kal XapakTnPIoTIKG. QoTdo0, N OXeBOV TTAVTEANG
EMNeIYn evtopoloyikwy Oedopévwy yia TNV TTEPIOXH 0dAynoe OTnv €KTEAEON TNG
TTapoUoag £pyaaciag.

EmAéxBnkav 20 SIaQOPETIKA QVTITIPOCWTTEUTIKA Onpeia eviog Twv SIOIKNTIKWY
opiwv Tou Afpou I.IM. MeooAoyyiou kai TrpaypatotroloUvTal dslypaToAnyieg kabe 20
nUéPeS. O1 delypaToAnyieg a@opolv oUANOYR aKPOiWY KOUVOUTTIWV PE T BorBeia
TTayidwv ewTog kal C02, kaBwg Kal delypatoAnyieg areAwv oTadiwv Pe KaTAAANAO
OelypatoAnT . TEAOG, yia Tnv TuxOv TTapoudia r/kal eEATTAWON TOU KOUVOUuTTIoU
«Tiypn» ToTT0BeTABNKAV TTaYidEG wobeaiag o€ 20 emAeyuéva onueia Tou drjuou.

O1 mayideg B€tovral o€ Aeitoupyia pia wpa TpIiv TR OUCON Tou AAIOU Kal
oUuMéyovTal pia wpa PeETd TRV avaTtoAr]. Or TTpovUP@eS TTou CUAAEyovTal aTmd Ta
onueia delyyatoAnyiag YETOQEPOVTAI OTO EPYACTAPIO OTTOU KAl EKTPEPOVTAI £WG TO
OTAdIO TOU aKpaiou. Ta TEAEIQ EvTOPa TTOU TTPOKUTITOUV ATTO TIG EKTPOPESG, KABWG
Kal Ta TEA€Ia Eviopa TTou cuAAapfdavovTtal oTig TTayideg OUAANWNG, avayvwpilovTal
oe emiTedo €idoug pe TN PoriBeia OTEPEOOKOTTIOU KOl KOTAAANAWY BIXOTOPIKWV
kAeidwv (Darsie Jr and Samanidou-Voyadjoglou, 1997; Samanidou-Voyadjoglou
and Harbach, 2001).

Méxpr oTIyunG €xouv KaTaypagei 6 dIa@opeTIKA €idn KouvouTtiwv: (Anopheles
sacharovi, Ochlerotatus caspius, Culex pipiens, Culex theileri, Culex
tritaeniorhynchus, Culiseta longiareolata).

A6 Ta €idn autd TO0 CX. tritaeniorhyynchus €ival veogioayouevo OTn Xwpa Pag
€i00g Kal HAAIOTO £XEI 1IBIAITEPN UYEIOVOUIKN onuacia agou Bewpeital €vag atmod Toug
oTToudaIOTEPOUG  POPEIG  TNG  lOTTWVIKAG  €YKEQPOAITIOOG O TIEPIOXEG  TNG
voTioavaToAikng Aciag (Samanidou and Harbach, 2003). To €idog An. sacharovi
atroTeAei Evav ammd TOug ONUAVTIKOTEPOUG QOPEIG TNG €AOVOCiag OTn XWpa Hag.
Yyelovouiko evdlagépoy, €TTiong, TTapouciddel Kal To Kolve €idog CX. pipiens TTou
agopad iowg 1o Mo diadedopévo €idog KouvouTtiou o€ OAn Tnv EAAGSa. To €idog
autd katnyoprBnke 1o KaAokaipl Tou 2010 yia Tnv €mdnuia Tou 100 Tou AuTIKOU
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Neidou otn Bopeia EANGDO pe cuvolikG 36 vekpoUg, vy QETOG KATNYOPRONKE yia
TA KPOUOPATA TTOU OUVERNOQV O€ OAEG TIG TTEPIOXEG TNG XWPOG HAG.

Metd Tnv oAokAppwon Tng Trapoucag PeAETNG Ba eivar duvarth n egaywyn
OUUTTEQPACUATWY QVA@OPIKA ME TO TNO CONUAVTIKA €i0n TTOU aTTAvVTWVTAl OTnV
TepIoX Kal Ba utTopolv va doBouv odnyieg ava@opikd e TNV oAoKAnpwuévn
KATATTOAEUNON TWV KOUVOUTTIWV HE TN PEYIOTN dUVATH ATTOTEAEOUATIKOTNTA KAl TN
MIKPOTEPN TTEPIBAAAOVTIKN €TTIRGPUVON.

BipAioypagia

Darsie Jr, R.F. and A. Samanidou-Voyadjoglou. 1997. Keys for the identification
of the mosquitoes of Greece. J. Am. Mosq. Control Assoc. 13:; 247-254.

Samanidou-Voyadjoglou A. and R.E. Harbach. 2001. Keys to the adult female
mosquitoes (Culicidae) of Greece. Eur. Mosq. Bull. 10: 13-20.

Samanidou A. And R.E. Harbach. 2003. Culex (Culex) tritaenyorhynchus Giles, a
newly discovered potential vector of arbovirus in Greece. Eur. Mosq. Bull. 16:
15-17.

Mosquito fauna (Diptera: Culicidae) of Municipality of Messolonghi.

V.K. STEPHOU?, E.P. KIOULOS?*?*and C.G. ATHANASSIOU*

lDepartment of Entomology, Municipality of Messolonghi
“Pesticide Science, Agricultural University of Athens
®Directorate of Plant Protection, Ministry of Rural Development and Food
4Laboratory of Entomology and Agricultural Zoology, Department of Agriculture Crop Production
and Rural Environment

A mosquito fauna survey is taking place in the area of Municipality of
Messolonghi. Mosquito collections were made at 20-days intervals. Collection of
immature stages were transferred and reared in the laboratory to adult stage and
identified to species under the dissecting microscope according to available keys.
Six different species were recorded so far. Two of the found species (Anopheles
sacharovi, and Culex tritaeniorhynchus) mainly breed in the rice fields of the area,
consist potential risk of public health.

Culex tritaeniorhynchus is newly imported species to Greece and is of great
medical importance since it is the vector of Japanese encephalitis in areas of
southern Asia.
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MeAéTn Twv aptrakTiIKwy Coccinella septempunctata, Hippodamia variegata
kal Hippodamia (Semiadalia) undecimnotata (Coleoptera: Coccinellidae)
Kal Tng dpdong Toug £1Ti TNG aidag Myzus persicae (Hemiptera: Aphididae)
o€ OUVONKEG EpyaoTnpiou

Mn.l. EZKOYPA:'?, K. ZAPMAZ:, I.T. MAPIFAPITOMOYAOZ: kai
LA. TEITEINHE

1Epyorcrn?p/o EvrouoAoyiag kai ewpyikng ZwoAoyiag, Tunua Newrroviag @urikig Mapaywyng Kai
Ayporikou lNepiBdAdovrog, O66¢ Purdkou, 38446 Néa lwvia, Mayvnoia
2I7apo(1cm dievbuvan : Epyacrtnipio EvrouoAoyiag kai ZwoAoyiag, Tunua ®uriknig Mapaywyng, TEI
KaAauarag, 24 100 AvrikdAauog Meoonviag
3Tur’7pa Bioxnueiag kai BiorexvoAoyiag, lMNMavemoriuio @sooaliag,
lMAouTtwvog 26, 41221 Adpioa
*Mapovoa dievbuvon: Maivdiou 4, 15235 BoiAjaoia, Abrva

O Tmreplopiopdg Tou Myzus persicae nicotianae, amdé Ta €idn Coccinella
septempunctata, Hippodamia. undecimnotata ka1 H. variegata mapouciddel peydAo
evlla@épov, Kabwg n agida TTpokaAei coBapég {NUIEG OTOV KATTVO OTNV TTaPaywyn
AOYW TTOIOTIKAG KOI TTOCOTIKAG UTTORABUIONG, €VW MEIWVEI TNV OIKOVOMIKOTNTA TNG
EKMETAAAEUONG AOYW TOou aunuévou KOOTOUG amd Tn XPHON EVIOUOKTOVWV
(Margaritopoulos et al., 2007). ZUVeTTWG, N EKTIUNCN TOU EAEYXOU TTOU OOKEITAI OTIG
agideg amd Ta apmakTikd Coccinellidae e€ivar  amapaitntn. Ta  €idn  H.
undecimnotata, H. variegata kai C. septempunctata cival pepik& amo 1a KupioTepa
APTTAKTIKA a@idwyv, KaBWwG TTapdTI gival TTOAU@Aya €TTIOEIKVUOUV HIa TTPOTIUNGN OTIG
aideg Kal £€T01 ATTOTEAOUV ONUAVTIKOUG TTAPAYOVTEG TTEPIOPIOUOU TwV TTANBUGHWYV
Toug (Hodek, 1973).

H yvwon Twv BIOAOYIKWY XOPOKTNPIOTIKWY TwV TPIWV €1I0WV €ival atrapaitntn
Kal TTpoaTTaITEITAI YIa KABE 0TAdIO TNG BIOAOYIKNG KATATTOAEUNONG, OTTO TNV £TTIAOYA
TOoU KatdAANAou QuUGIKOU £xBpoU €wg Kal TNV atTeAeuBEPWON Tou Kail Tn dlaxeipion
TOoUu oTov aypo. EmmAéov, ota TTAaioia TNG KAOOGOIKAG BIOAOYIKAG KATATTOAEUNONG N
atmeAeuBEépwan evog KaAd TTPOCApPHOCHEVOU QUOIKOU £XBpoU Bewpeital Kpioiun wg
Tpog TNV emTuyia Tou (Albuquerque et al., 1994).

JUVETTWG, OKOTTOG TNG epyaoiag eival n PEAETN TNG dnuoypagiog oTa €idn
APTTOKTIKWV EVTOPWYV H. variegata, H. undecimnotata kai Tou C. septempunctata,
yla TNV KaAUTepn yvwaon TnG BloAoyiag Toug Kal Tnv Katavonaon Tou poAou Toug aTov
ENeyXO TwV TTANBUCUWY TNG aYidag Tou KATTVOU.

Ta €idn apTmakTiKWwv KoAeoTTépwy TToU pEAETABNKaV €ival Ta H. variegata, H.
undecimnotata kai C. septempunctata. Ta apTTaKTIKA GUAAEXBNKOV OTNV TTEPIOXNA
Katepivng, oe kaAMiépyeia katvou. ETriong, xpnoipyotroinBnke €vag KOKKIVOG
QavVOAOKUKAIKOG KAWVOG TNG a@idag Tou katrvou ammd TTANBUoud TTou CUAAEXONKE
amd Tnv Treploxn g Kartepivng o€ kamvo.

H peAETN dNUOYPOQIKWY XAPOKTNPIOTIKWY TWV TEALIWV evTOPwy, £yIve o€
Bepuokpacia 23+0,5°C, oxeTikn uypacia 50% kai pwToTrepiddou 16:8 (L:D)

Ta amoteAéopara €dcifav Ot Ta OnAukd Tou €idoug C. septempunctata (ouv
KaTa péoo 6po 102,16 nuépeg évavtl 74,41 nuepwv Tou H. undecimnotata kai 57,59
nuépeg Tou H. variegata. H ocuxvotnTa Twv KATAVOUWYV TNG TTEPIOOOU TTPOWOTOKIAG
oTa Tpia apTrokTIKG £8€1Eav OTI o1 TINEG yia Ta H. variegata kai C. septempunctata
KaTavéuovTal Tepi To p€ao 6po (4,77 kai 16,11 nuépeg avrioToixa), dNAaAd UTTAPXEI
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MIKPA TTapOAAQKTIKOTNTA, TO avTiBeTo aTmo OTI oUVERN PE To H. undecimnotata, 6TTou
10 37,5% TWV BnAUKWV gixav TTEPiIodO TTPOWOTOKIOG pEyaAUTEPN aTTO 15 nuépes. Ta
Celyn apoevikwv Kal BnAukwyv atéuwv Tou C. septempunctata Tmou e&eTdoTnkay,
KatavaAwoav katd p.o. 3404 evAikeg agideg otn dIGPKEIQ TWV TTPWTWYV TTEVAVTA
nuePwWYV Tou eviAikou oTtadiou Toug. Ta feuyn Tou H. undecimnotata kai H. variegata
KaravadAwoav Katd p.0. 3242 kar 2381 evAAIKEG AQIBECAVTIOTOIXA. ZNPOAVTIKEG
O1a@opéG Bpédnkav Kal HETALU TWV HECWV NUEPNOIWY KATAVOAWOEWV a@idwVv Katd
TN didpkela Tou eviAikou oTadiou TNG {wNG Twv JEUYWV OPOEVIKWY KAl BNAUKWV
atépwy Tou C. septempunctata pe Ta H. undecimnotata kai H. variegate. Ta {euyn
Tou €idoug C. septempunctata katavaAwoav Katd p€co 0po 68,27 eviAikeg apideg
M. persicae avda nuépa, dnhadn oxedov piduion @opd Tov aplBud agidwv atd Ta
Ceuyn Tou €idoug H. undecimnotata kai H. variegata (45,27 kai 41,53 a@ideg ava
nuépa avtioToixa).

Ta meipapaTiké dedopéva TNG JEAETNG QUTHG ATTOKAAUWAV ONUAVTIKEG SIOQOPES
oTn YyoviuotnTa avapeoa oTa Tpia €idn. Znuavtikég dlapopig Bpédnkav Kal YeTagu
TWV WWV TTou yévvnbnoav katd Tn didpkeia {wrg Toug, Ta BnAukd Twv H. variegata,
H. undecimnotata ka1 C. septempunctata. Efriong, n peyaAUTepn TP TOU
evdoyevoug puBuou au¢nong TANBuouou (ry) TTaparnpridnke oto H. variegata e 1o
H. undecimnotata va £xel TNV au€owg eTOpEVN ueyaAuTepn. H péon didpkela yevidg
(T) Atav peyaAutepn oTto C. septempunctata évavri Twv H. variegata kar H.
undecimnotata.

Ta €idn H. undecimnotata ka1 H. variegata BpéBnkav va €xouv idleg TTepiTTOU
XOUNAEG TINEG BvNOIUOTNTOG WWV, YEYOVOG TTou BonBd Ta duo auTtd apTToKTIKG OTnV
TPpowpPn eykaTaoTaon Toug atov aypd. To H. variegata Ppébnke va xpeidletal 10
MIKPOTEPO XPOVO eVNAIKIWONG, €va XOPOKTNPIOTIKO TTOU UTTOPEi va BewpnBei wg
OUYKPITIKO TTAEOVEKTNHA O€ ox£0N PE Ta aAAG duo €idn, apou n vuuen gival akivntn
Kal €mPPETAG o€ OlaedIk OApeuon kal kKaviBaAiopo. O1 TrpovUugeg Tou H.
undecimnotata, aAA@ kupiwg Tou C. septempunctata, e€aitiag TNG adneayiag 1600
TWV TIPOVUUPUWYV TOUuG 600 KOl TwV €EVNAIKWVY TOUG, MTTOPOUV va €AEyEouv
atroteAeopaTikOTEPa TTANBUCPOUG aPidwy atd 6T auTég Tou H. variegata (Zkoupag,
2009).

levikd kal Ta Tpia €idn OPTTAKTIKWY PTTOPEl va TTaiouv onuavTikd poAo oTov
€éAeyxo Tou TAnBuopou Twv a@idwv oTov Kamvo, agou eival IKavd va
KATavaAWOoouV £va HeyaAo aplBud aidwyv KATw atrd KatdAANAeG cuvONKeG.

BiBAioypagia
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Study on predators Coccinella septempunctata, Hippodamia variegata and
Hippodamia (Semiadalia) undecimnotata (Coleoptera: Coccinellidae)
and their predation on the aphid Myzus persicae (Hemiptera: Aphididae)
in laboratory conditions.

P.J. SKOURAS!? K. ZARPAS!, J.T. MARGARITOPOULOS? and
J.A. TSITSIPISY

1Laboratory of Entomology and Agricultural Zoology, Department of Agriculture, Crop Production
and Rural Environment, University of Thessaly, Fytokou Str., Nea lonia 38446, Magnesia, Greece
%Present address : Technological Educational Institute of Kalamata, School of Agricultural
Technology Department of Crop Production, Laboratory of Agricultural Entomology and Zoology
24 100 - Antikalamos, Greece
3Department of Biochemistry and Biotechnology, University of Thessaly, Ploutonos 26,
Larissa 41221, Greece
“Present address: Mainaloy 4, 15235 Vrilissia, Greece

The species Coccinella septempunctata L., Hippodamia variegata (Goeze) and
Hippodamia (Semiadalia) undecimnotata (Schneider) are an important part of
natural beneficial insects that enhance aphid biological control, therefore there is an
interest in identifying various features of their biology. We studied various
demographic parameters with a red clone of aphid M. persicae used as prey in
tobacco leaves at 23°C. In conclusion all three species are potentially effective
predators of M. persicae, as reported for other aphid species, with C.
septempunctata and H. undecimnotata outweighing H. variegata due to greater
aphid consumption.
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Aigpedvnon evioouvtexviakwy (IGP) aAAnAemidpdoewv HETASU TWV
apTrakTIKwv Macrolophus pygmaeus kai Nesidiocoris tenuis
(Hemiptera: Miridae)

N.A. AAMMPOMOYAOZ!, A.X. MEPAIKHZ? kai A.A. ®ANTINOY*

1Epyc10rr7plo OikoAoyiag kai [Mpoaraciag MepiBaArovrog ewTovikd Mavemorhuio Abnvwyv
lepd Od6¢ 75, Abnva
2Epyaorﬁplo lewpyikng ZwoAoyiag kai EvropoAoyiag ewtroviké MNavemioriuio ABnvwv
lepd O66¢ 75, Abnva

H peAétn Twv Baoikwv aAANAeTIOpAoewy PeTaly Bnpeuth — BnpduaTtog Kail o
TTPOCBIOPICPOG TNG  AEITOUPYIKNAG aTTOKPIONG €vOg Bnpeutol €CuTTnEETEl OTNV
KaAUTEPN agloAdynor Tou wg QuUOIKOU exOpou. H PeAETN Twv AAANAETIOPACEWY
peTagU Sla@oépwyv €1dwv Bnpeutwv TTou €mMOPOUV Ot €va €idog Aciag, KaBwg Kal n
emidpaon autwv Twv aAANAemOpdoewy oTnv TMBavad abpoioTik BnpPeuTIKN
CUUTTEPIPOPA TOUG, aTToKTa PBaplvouca onuacia otnv  PEAETN  TTOAUTTAOKWV
TPOPIKWY CUOTNUATWY KABWG OTTOTEAEI €PYOAEIO yIO TNV OTTOTEAEOUATIKOTEPN
€Qappoyr) Toug oTn BIOAOYIKI QVTIMETWTTION €XOPWY TWV KAAANIEPYOUUEVWYV QUTWV
(Polis et al., 1989; Namba et al., 2008). H Tmapouca epyagia gixe wg OKOTO TNV
EKTIMNON TNG AEITOUPYIKNAG OTTOKPIONG TWV OPTTaKTIKWY Macrolophus pygmaeus
(Rambur) (Heteroptera: Miridae) kai Nesidiocoris tenuis (Reuter) (Heteroptera:
Miridae) étav Toug TIpoa@épBnkav wg Asia, aropa 2°Y kai 3°Y vup@ikoU oTadiou Tou
aAeupwdn Trialeurodes vaporariorum Westwood (Hemiptera: Aleurodidae) oe
@UAAO TopATaG, 0€ £va atmAOTTOINUEVO CUCTNUO QUTOU - BnpduaTog - Bnpeutol. Qg
Bnpeutéc emAéxTnKav vOU@eg 5% vup@ikoU otadiou Twv SU0 aPTTOKTIKWY, TWV
OTTOIWV N OPTTOKTIKOTNTO PEAETABNKE Katd Tn Sidpkela 24 wpwv. MeAetnBnke o
mOavVOG evOOEIBIKOG aVTaYWVIOPOG TOOO yia To €idog M. pygmaeus, 600 kal 1o N.
tenuis KaBwg Kal o evoeXxOUEVOG OIOEIBIKOG aVTAYWVIOHOG, OTNV TAUTOXPOVN
TTapoudia Kal Twv dUo Bnpeutwy. Ta TTeIpduara TTpayuaToTroinénkav oe dIAQPOPES
auéavopeveg TTUKVOTNTEG Agiag (10, 30, 50, 70 kai 90 dtopa). AKOUN ETTIXEIPABNKE N
dlepelivnon TG evOEXOUEVNG avATITUENG evdoouvTEXVIOKNG Brpeuang (IGP), pyeTagu
TwV OU0 €1dwV Twv BnpeuTwy. TEAOG, HeEAETAONKaAV o AAANAETIOPACEIG HETALU TWV
000 €IdWV OPTTOKTIKWY, O TAUTOXPOVN Trapoudia Toug g€ TPuPAio, Xwpig Tnv
Tapoucia Aeiag, pe Tmapatnproels didpkeiag 30 Aemtwv. Ta  Treipduata
TIPAYMATOTIONONKAV OE £pyacTNPIakéG CUVONKEG, oTn Bepuokpaaia Twy 25°C, 2.Y.
65+5% kal pwTtotrepiodo 16M:8Z. H Aeitoupyikf atmmokpion T6co Tou M. pygmaeus,
600 kai Tou N. tenuis BpéBnke 611 akoAouBei Tov Tutro Il Tou Holling. Zupewva pe
autév Tov TUTTO O apIBUOG ToV KOTaVaAWBEVTWY atduwv Agiag augdveral pe Evav
oTaBepd peloluevo pubud oxnuatifovrag pia KAPTTUAN n oTroia Teivel TTPog éva
MEYIOTO OTTOU TTapaTNPEiTal 0 KOPEOHOG Tou Onpeuth. Katd tnv Tautdxpovn
Tapoucia dUo aTtépwv Tou M. pygmaeus, TTapatnpABnke avdamTugn evooeidikoU
avtaywviopou, oe evdlapeoeg TTUkvOTNTeG Agiag (30 kar 50 atdpwv). ZTig idieg
TTUKVOTNTEG Agiag, oTa dtopa Tou N. tenuis dev KaTtaypd@nkav OTOIXEIG TTOU va
empBeBaiwvouv TNV UTTapEn £vOOEIBIKOU aVTAYWVIOHOU, EVOEXONEVWG AOYW TNG TTIO
EVTOVNG  QUTOQAYIKIG OCUMTIEPIPOPAG TOU €idoug auTol. ZTIG HEYOAUTEPEG
TTUKVOTNTEG Agiag (90 aTopa), TTapaTnpErOnke CuvepyioTIK BnpeuTikr dpdon, Kai n
TTPAYUOTIK KATOVAAWON aTOPwWV Agiag ATaV PEYQAUTEPN aTo TNV eKTIUNOgica
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avapevopuevn o€ OAeg TIG TTEPITTTWOEIG (2 dtopa Tou M. pygmaeus, 2 atopa N.
tenuis). Kard tnv tautdypovn Trapoucia 1 atoépou tou M. pygmaeus padi pe 1
dropo tou N. tenuis dev TTapaTnPABNKE avATITUEN €£vOOOUVTEXVIOKNG Brpguong.
MapatnpARBnke Opwg oTig TTUKVOTNTEG Agiag 30 kal 50 atdpwv Peiwpévn BnpeuTikKA
IKavoTNTa KAl Twv dU0 Bnpeutwv yeyovog TTou elonyeital Tnv Utrapén diagidikou
avtaywviopou. AvTIBETwG, OTIG uwnAdTeEpeg TTUKVOTNTEG (90 dtopa) ol BnpeuTég
QVETTTUEAV OUVEPYIOTIKF OnpeuTiky Opdon KaTavaAwvovtag HPeyaAlTepo apiBud
artouwVv Agiag, 0t OXEOn ME TIG QVOUEVOPEVEG TIPEG. ZTnV amoucia Agiag, n
TAuTOXPOVN TTAPOUCIa Kal Twv dUO BnpeuTwy, €ixe wg aTToTEAECUA TNV augnon Tng
KIVNTIKOTNTAG TOUG, ME TTIo KivnTIKA Ta aTtopa Tou M. pygmaeus. EmimAéov, dev
TapatnenOnkav dlo@opég PETALU Tou apiBPoU TwV ETTOQWY HPETAEU Twv ATOPWV
6Tav UTTApYav AToua Tou idIou €idoug BnPeuTwy ) Katd Tnv TautdXpOovn TTapouaia
Kal Twv OUOo €1dwv Bnpeutwyv. TEAOG, TTapaTnEABnNKav £TTAQES €iTe PETAEU ATOPWY
ToU 18iou €idoug A Twv BUO EIBWV TWV BNPEUTWYV KUPIWG KATA TO TTPWTO XPOVIKO
d1doTNUa TNG TTapouaiag Toug aTo TpIBAio.

BipAloypagia
Namba T., K. Tanabe and N. Maeda. 2008. Omnivory and stability of food webs.
Ecol. Complex. 5: 73-85.
Polis, G.A., C.A. Myers and R.D. Holt. 1989. The ecology and evolution of
intraguild predation: potential competitors that eat each other. Annu. Rev. Ecol.
Syst. 20: 297-330.

Investigation of intraguild (IGP) relationships between two mirid predators
Macrolophus pygmaeus and Nesidiocoris tenuis (Hemiptera: Miridae)

P.D. LABROPOULOS!?, D.Ch. PERDIKIS? and A.A. FANTINOU?

1Laboratory of Ecology and Environmental Science, Agricultural University of Athens,
lera Odos 75, Athens, Greece

“Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens,
lera Odos 75, Athens, Greece

At the present study it was investigated the functional response of predators
Macrolophus pygmaeus (Rambur) (Heteroptera: Miridae) and Nesidiocoris tenuis
(Reuter) (Heteroptera: Miridae) to increasing densities of the second and third instar
of whitefly Trialeurodes vaporariorum (Westwood) (Hemiptera: Aleyrodidae) on
tomato leaf, in a simplified tritrophic system (plant - prey — predators). As predators
we used fifth instar nymphs of both predators. We studied the possible intraspecific
competition that might be exhibited by M. pygmaeus or N. tenuis as well as the
potential interspecific competition at the simultaneous presence of both predator
species. The prey densities used were 10, 30, 50, 70 and 90 individuals of 2"-3"
instar of T. vaporariorum on tomato leaves, into petri dishes. Furthermore, we
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studied the development of the potential intraguild predation (IGP), between the two
predator species. Finally, we studied the behavioural interactions between the two
predator species in the absence of prey, at their simultaneous presence, with
observations of a 30 minutes period into petri dishes. The experiments were
conducted under laboratory conditions at 25°C. Through the schematic presentation
of the predation of M. pygmaeus and N. tenuis, it was found that both the predators
exhibit a Type Il functional according to Holling classification. At the simultaneous
presence of two individuals of M. pygmaeus, we observed an intraspecific
competition at prey densities of 30 and 50 individuals. However, there was not
found such a behaviour of N. tenuis at the same prey densities. At higher prey
densities (90 individuals) there was found a synergistic impact of the individuals of
M. pygmaeus, as well as that of N. tenuis with the actual consumption of prey to be
higher from the expected. There was not observed an intraguild (IGP) predation
between the individuals of both species. However, there was a reduction in
predatory ability of the two predators at the densities of 30 and 50 individuals of
prey suggesting the existence of an interspecific competition. Additionally, at higher
prey densities the number of the consumed prey items were increased, a fact that
suggests the existence of a synergistic effect of the two predatory species. In the
simultaneous presence of both predator species in the absence of prey, it was
observed an increase in the mobility of the predators, with the more active to be the
individuals of M. pygmaeus. Furthermore, no differences were observed in the
number of contacts between intraspecific and interspecific treatments, while the
contacts took place only during the first period of the observation time.
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MeAéTn aAANAETTIOPAOEWV TWV APTTAKTIKWYV eVTOpwWYV Nephus includens kai
Cryptolaemus montrouzieri (Coleptera:Coccinelidae)

B. TKOYNTH'?, M. ZABBOMOYAOY-ZOYATANH? kau M. MYAQNAZ!

"Mrrevaxkeio duroraboloyixd IvatirouTo, EpyacTripio BioAoyikn¢ KaramroAéunong
Epyacrripio Epapuoouévng Zwoloyias kai MapaoitoAoyiag, Mewimovikr Sx0An, ApioToTéAeio
lMavemmiotiuio ©sooalovikng, 54124 Ocooalovikn

H diaxeipion Tou OIKOOUOTAUATOG, QUOIKOU | aypoTiKou, yia Tnv utroBonénon
NG OpAoNG TWV EVTOPOPAYWY EVIOUWY OTTOTEAEI ONUAVTIKO TTUAWVA TNG BIOAOYIKAG
KaTatmmoAéunong eviopwy. Mia atmd Tig TTapauéTpoug TTou AauBavovTal uTréwn Katd
TO OXeOIAOUO EVEPYEIWV UTTORONONONG QUOIKWYV £XOPWV gival n TToIKIAIa €16WV TToU
Ba eival emBUPNTS va dpacTnpIoTToloUVTal OTO UTTO PEAETN olkooUoTnua. H TroikiAia
QUOIKWVY eXBpwv eival duvaTd va €xel BeTIKA, apvnTiKA 1 oudéTepn ETTidOpacn aTO
TENKO oTToTéAeopa TNG PIoAoyIKAG KaTatmoAéunong. Ta aptrakTikG €idn Nephus
includens kai Cryptolaemus montrouzieri (Coleoptera: Coccinellidae) 8npegtouv
d1dopa oTadia viopwy TnNG oikoyévelag Pseudococcidae. H evdoeidikn kai die1dikn
AaANAeTTIOpaon TwV TTAPATIAVW OPTTOKTIKWY Eival TO QVTIKEIUEVO TNG TTapoUucag
EPYOOIOG. ZUYKEKPIUEVA PEAETABNKE N KATAVAAWGON QUYWV Tou idlou €idoug atmd
eviAika dropa N. includens o€ dIAQOPETIKEG TTUKVOTNTEG Agiag (auywv P.citri), amd
dropa SI0QOPETIKWY NAIKIWV KABWG Kal atrd BNAUKG dTopa Ta oTroia gixav Ta idia
WOTOKNOEl TO Auyd TTOU TOUG TTapéxovTav. TOOOo Ot XaunArp 000 Kal G€ uywnAn
TTUKVOTNTa Agiag Ta dropa Tou N. includens katavaAwoav Kal Ta dIKA Toug auyd
Xwpig didkpion. EmmAéov oe Blodokipég xwpig emAoy KaTtavaAwaoav Ta auyd Tou
C. montrouzieri evw TTapoudia Aciog amépuyav va Ta KatavoAwoouv. EvAAika
dropa C. montrouzieri katavaAwoav auyd Tou N. includens rapoucia Agiag (auyd
P.citri). H aAAnAemidpaon Twv dU0 APTTOKTIKWY €10WV Kal €18IKOTEPA N OIEIBIKA
Orpeuon arroteAei avTikeipevo ouvexng diepelivnong.

BiAloypagia
Cardinale, B.J., C.T. Harvey, K. Gross and A.R. Ives. 2003. Biodiversity and
biocontrol: emergent impacts of a multi-enemy assemblage on pest suppression
and crop yield in an agroecosystem. Ecol. Lett. 6: 857-865.
Cardinale, B.J., D.S. Srivastava, J.E. Duffy, J.P. Wright, A.L. Downing, M.
Sankaran and C. Jouseau. 2006. Effects of biodiversity on the functioning of
trophic groups and ecosystems. Nature 443: 989-992.
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Interactions of the predatory species Nephus includens and Cryptolaemus
montrouzieri (Coleptera:Coccinelidae)

V. GOUNTI*?, M. SAVOPOULOU-SOULTANI? and P. MILONAS?

'Benaki Phytopathological Institute, Biological Control Laboratory,
?Laboratory of Applied Zoology and Parasitology, Faculty of Agriculture, Aristotle University of
Thessaloniki, 54124 Thessaloniki, Greece

In conservation biological control is crucial to understand the effects that
multiple predators could have on each other and on their shared prey. The risk of
negative effects such as intraguild predation and the possibility of mitigating such
risks are important components for ultimately determining the compatibility of
biological control agents. We examined the interactions of the predatory species
Nephus includens and Cryptolaemus montrouzieri (Coleoptera: Coccinellidae) that
prey on mealybugs. We show that N. includens adults readily consume their own
eggs despite of the availability of prey. They also consume C. montrouzieri in no-
choice tests whereas they avoid them in the presence of prey. The mechanisms
that govern the interactions of these two predators are subject of ongoing
investigation.
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Aglotroinon Tng @epoudvNG @UAOU GTNV AVTIMETWTTION YEUSOKOKKWV

Nn. MYAQNAZ, A. MIXAHAAKHZ, I'. MAPTZINEBEAOZ kai
. MNAAATIANNHZ

Mrrevdkeio @uromraboloyikd Ivoritouro, 2. AéAta 8, Knepioid

Ta éviopa Planococcus citri Risso kai P. ficus Signoret (Hemiptera:
Pseudococcidae) amoteAolv onuavTikoUg exBpoug dIapopwy KOAAIEPYEIWV OF
TTAyKOOMIO €TTITIEDO0. AV KAl £XOUV TTPAYMOTOTIONBOEI OPKETEG PEAETEG yIa DIAPOPES
TTOPAPETPOUG TwWV OUO  €dwv, n IKAvoTroINTIKK OIOXEIPION TOUG  TTAPAMEVEI
TpoBAnuatiki. H @epopdvn @UAou Tou P. citri ival yvwoTr €dW Kal apKeTa Xpovia
EVW OXETIKG TTPOC@ATA £XEI ATTOUOVWOEI, TaUTOTTOINBEI KAl OUVTEDEI XNUIKG Kal N
@epoPOVN @UAou Tou P. ficus. Av Kail ol @epouoveg gival amodedelyuéva eCAIPETIKA
XPNOIMEG  oTnv  avixveuon  emPBAaBwy  TANBUCPWY  €VTOPWVY Kol OTnv
TTapakoAoubnon Tou TANBuopoU  Toug, €vToUTOIG N XPAon TOug yia TNV
TTapakoAoubnon Twv  TTOPATTAVW  EVIOPWV  €ival  PEXPI  ONUEPA  OXETIKA
TEPIOPIOUEVN.  ZTNV  OUYKEKPIYEVN  gpyacia  Trapoucialovial  OIaQOPETIKEG
TTPOCEYYIOEIG YIa TNV Q&lOTToiNcn QEPONOVWY OTN OIAXEIPION TWV CUYKEKPIPEVWV
eXOpwyv. Zuykekpiuéva OE AUTTEAWVEG OTNV  TTePIoX) Tou TupvaBou  €yive
€YKATAOTAON TTUKVOU OIKTUOU QEOUOVIKWV TTayidwyv Kal Twv U0 €10WYV, WOTE va
avixveuBouv éykaipa ol €aTieg TTPOOROAAG. To TTUKVO SiKTUO eyKOTAOTABNKE TOOO O€E
AUTTEAWVEG PE I0TOPIKO TTPOCROAAG 600 Kal o€ auTTeAwveg Tou Ogv  gixav
TapatnenBei kKatd 1o TTaPEABOY CUPTITWHATA TTPOCROAAG OTTO WEUDOKOKKO. ZE
TTayideg TToU TTapaTNEOUVTAV GUAAAWEIG APOEVIKWY avATITUXONKE TTEPIUETPIKA VEO
TTUKVO QikTUO TTayidwv WOTE va eviomoTel n €0Tia TPooBoAig. Me Tnv avdTTuén
Tou OIKTUOU KaOTEOTn OUVATOG O EVTIOTTIIONOG TWV E€0TIWV TIPOCROAAG OTOUG
QAUTTEAWVEG.

2e GA\n TmeipapoTik diaTtaén egetdoBnke n duvatdtnTa  aglotroinong Tng
@epopodvng Tou P. ficus wg kdipopdvn yia To TTOPACITOEIDEG EvTOUO Anagyrus
pseudococci near pseudococci. 'Exel atrodeix0ei TEIPAPATIKA OTI TO OUYKEKPIPEVO
TTapacIToEIOEG agloTrolei TN @epopovn Tou P. ficus yia Tov eviomopod Tou EevioTh
TOU. € OTTWPWVEG EOTTEPIOOEIBWYV TOTTOBETHONKAV ECATUIOTAPES PEPOPOVNG Tou P.
ficus pye okotrd va TepIopicouv TN BIACTTOPA EVTOG TOU OTTWPWVA OTTWPWVA TWV
TApaoITOEIdWV  TToU  €EaTTOAUBNKaV  OTn  ouvéxeld. Me  €dIkég  «TTayideg»
WeUDOKOKKOU eAEyXBNKeE N S100TTOPA TWV TTAPACITOEIdWY. AIATTIOTWONKE OTI OTOUG
OTTWPWVEG TIOU €ixav TOTTOBEeTNOEI  egaTpioT)peg @epoudvng Tou P. ficus
avixvelBnkav TTePICCOTEPO TTAPACITOEION aTTd OTI GTO PAPTUPA.

EmmAéov yia Tnv avmiyeTwtmon Tou P. ficus yivetal TpootrdBela avaTTuéng
TeXvoAoyiag TpooéAkuong kal Bavdatwong (attract and kill). H oTtpartnyiki 1ng
«MpooéAkuong kai Bavatwong» ("Attract and Kill") atroTeAei pia véa evaAAaKTIKA
MEBOBO KATOTTOAEUNONG EVTIOUWY. ZUPGWVA PE TN OTPATNYIKA QUTH YiveTal XprRon
XNMIKWVY OUCIWV (CNPEIOXNMIKWY) PE OKOTTO TNV TIPOCEAKUON TWV EVIOUWY OTO
onueio TTou BpioKETAl ECTIAOUEVO TO EVTOUOKTOVO. H XpAon MIKPOEVKOAWUAIWUEVNG
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@epopdvng evioxUel Tn XPNON TNG OUYKEKPIUEVNG OTPATNYIKAG KOl OUVTEAE]
atroteAeopatik@  otn  diaxeipion  TTANBUOPWY  €MICAMIWY  evTOUWY  OTTWG Ol
WEUDOKOKKOI. ZUYKEKPIMEVA, €YIVE WEAETN MIKPOEVKAWUANIWUEVNG PEPOUOVNG OE
MIKpOK&WoUAeg TToAuoupiag TUTTOU Oil-in-water. O1  pIKPOKAWOUAEG TTOAUOUPIaG
TUTTOoU Oil-in-water avAkouv OTn Katnyopia Twv XuoTnuaTwv EAgyxopevng
Amodéopeuong (Controlled Release Systems-CRSs) kal n TTOpOOKeEUr) TOUg
EMITUYXAVETAl PE TN HEBOGO Tou dieTi@avelakoU TToAupepiopol. OAa Ta TreipduaTa
yla Tnv KivnTiK PEAETN €yivav pe Tn BorBeia Tng TeXVIKAG static headspace oe
ouvOUAO PO JE aépla XpwHaToypagia-gacuaTtoypagia palag (GC-MS). H déopcuon
NG QPepopdVNG Eyive Pe emTuxia Kal n eAeyxopevn amodéopeuan Sifpknoe Tavw
atré 30 nuépeg.

BiBAioypagia
Daane, K.M., W.J. Bentley, V.M. Walton, R. Malakar-Kuenen, J.G. Millar, C.
Ingels, E. Weber and C. Gispert. 2006. New controls investigated for vine
mealybug. Calif. Agric. 60: 31-38.

Franco, J.C., P. Suma, E.B. Silva, D. Blumberg and Z. Mendel. 2004.
Management strategies of mealybug pests of citrus in Mediterranean countries.
Phytoparasitica 32: 507-522.

Uses of pheromones for mealybug management

P. MILONAS, A. MICHAELAKIS, G. PARTSINEVELOS and
G. BALAYANNIS

Benaki, Phytopathological Institute, S. Delta, Kifisia

The citrus and vine mealybug are the most economically important species of
the genus Planococcus worldwide and their management remains problematic. The
female sex pheromone of PI. citri and that of PI. ficus have been identified and used
mainly for monitoring purposes. Here we present different aspects for utilisation of
the pheromones for managements of these species. We established a dense grid of
pheromone traps in vineyards to locate early new infestations. Whenever males
were captured, we rearranged the grid around the trap that males were captured to
minimise the area of scouting for hot spots. In this way we were able to locate hot
spots in vineyards that were not detectable by agronomists and farmers.

In another experiment we have tried to use the kairomonal potential of the P
ficus sex pheromone. We deployed capsules loaded with the vine mealybug sex
pheromone in citrus orchards and subsequently we release adults of the parasitoid
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Anagyrus pseudococci near pseudococci. Using mealybug-infested potato sprouts
we measured the dispersal of the parasitoids in the orchard. We recovered more
specimens in citrus groves where vine mealybug sex pheromone was deployed.
Additionally we are developing attract and kill technology based on polyurea
microcapsules, containing the female sex pheromone of PIl. ficus. These were
prepared by the interfacial polycondensation technique. Polyurea microcapsules
belong to Controlled Release Systems (CRSs) and static headspace combined with
gas chromatograph (GC) coupled to a mass spectrometer (MS) employed in order
to study their potential use as "release carriers" for the current pheromone. Slow
release studies revealed a constant detection of the enclosed pheromone for more
than 30 days. The current microencapsulated system will help the PI. ficus control
programs by confronting the insect at specific places using the attract-and-kill
strategy.
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KaravdAwon a@idwyv Dysaphis crataegi (Hemiptera: Aphididae) amré Tig
TTPOVUNPES TOU OPTTAKTIKOU evTOpou Harmonia axyridis
(Coleoptera: Coccinellidae)

I.1. ZTAOAZ!, A.X. KONTOAHMAZ? kau M.A. HAIOMOYAOZ?

1Tpr’)ya Qurikng MNapaywyris, 2xoAn TexvoAoyiag Mewrroviag, TEI KaAaudrag, 24100 AvrikGAapog
Tunua EvrouoAoyiag & ewpyikig ZwoAoyiag, Mrmevakeio @uromaboAoyiké IvaTitouro,
14561 Knoioid
3Tuﬁua Qurikng Mapaywyng, 2xoAn TexvoAoyiag Mewmoviag, TEI Adpioag, 41110 Adpioa

To a@ido@dayo aptrakTikd évropgo Harmonia axyridis (Pallas) (Coleoptera:
Coccinellidae), armoteAei €évav ammd Toug KUpIoug BloAoyikoUg  TTapdyovTeg
KATatmmoAéuNoNG Twv a@idwyv. Ztnv EAAGSa 61Tou €10AXON TO €106 1993 aAAG Kal o€
GAAEG XWPEG, avaPEPETAl N ATTOTEAECUATIKOTNTA TOU €vavTiov TTANBUCUWY a@idwv
TTou TTpocéBaiav diapopeg KaAAiEpyeleg (Katsoyannos et al., 1997, Kontodimas et
al., 2008). Mépog Twv aTToTEAECUATWY TNG MEAETNG TNG €TTIOPAONG TOU €idoug TNG
TPOYNG Kal TG Beppokpaaciag otnv avamtuén Tou H. axyridis, TapoucidfovTal Ye
TNV TopoUca €pyacia. Ze auTr TEPIYPAPETal O pubudg TNG nNUEPNOING
KATavaAwong TPOYNG TwV TTPOVUUPWY TWV TECCAPWY TIPOVUN@IKWY NAIKIWV TOu
QPTTAKTIKOU, €KTPEPOPEVOU  €TTi TNG agidag Dysaphis crataegi (Kaltenbach)
(Hemiptera: Aphididae). O1 petprioeig agopolv OTnV KATaypa®n Tou CUVOAIKOU
aplBuoU aKpaiwv TNG agidag TToU KATAVOAWVOVTAl NUEPNOIa atod TIG TTPOVUUQES
TOU QPTTAKTIKOU, O€ EAEYXOUEVEG OUVONKEG OTO EPYOOTAPIO. H eKTPO®A apidwyv €yive
oe kKoAokUBia Cucurbita moschata (Duchesne ex Lam.) (Cucurbitaceae) oTo
epyaoTnplo. O ouvBnKeg UTTO TIG OTTOIEG €yIVaV OI EKTPOPEG TWV APIdWV Kal Tou
OpTTOKTIKOU  ATav: Beppokpacia  25+0,5°C, oxeTkry uypacia: 60£5% kai
QWTOTTEPINDOG: 16 WPES PwG / 8 Wwpeg okoTadI. INa Tn peAéTn xpnoigotroindnkav 25
TpovUu@eg H. axyridis TTou avamTuxbnkav pepovwpéva amd TNV eKKOAAWR TOug
MEXPI TNV €000 Twv aKPaiwv, o€ aepifoueva TAAOTIKA TpuBAia TUTTOU Petri
dlapéTpou 9cm. H xopriynon Tpo@ng OTIG TTPOVUPPEG TOU APTTAKTIKOU (XoprRynon
ATITEPWY OKHUAIWY aTOPWY TNG agidag) Kal ol PETPAOEIG TNG KATavAAWONAG TOug
yivovtav kaBnuepivd. KdaBe dropo tg 1" mpovuu@ikAg nAikiag ouvoMKd
KaTavaAwaoe yia TNV 0AOKARpwaon TNG avamTugig Tou 3 - 8 akuaia dTopa TnG agidag
D. crataegi. H ouvoAiki kKatavaAwan Tpo@ng ammd TiG TpovUu@eg Tng 2", 3" kair 41
nAIKiag, Kupdavenke petagu 4 — 14, 12 — 32 kai 95 — 141 akpaia dropa TG agidag D.
crataegi, avtioToixa. X1n BiBAIoypagia ava@épovial TTAPOUOIEG MEANETEG TOU
nUEPAOIOU PUBUOU KaTaVAAWONG TPOPAG APTTOKTIKWY EVTOPWY TNG OIKOYEVEIAG
Coccinellidae, kaBwg Bewpeital 6TI TTAPEXOUV XPNOIUES TTANPOPOPIES TTOU PUTTOPOUV
va aglotroinBouv katd Tnv agloAdynon Tng dpdong Twv APTTAKTIKWY aTn @UaCn yia Tn
BioAoyikr) KATaTmoAEUNON Twv aQidwy, PE TN XPNOIYOTIOINON £UPECWY PEBSOWV
Tpoodiopiopou Tng (Hodek, 1993; Hodek and Honék, 1996; Stathas, 2000; Z1a8dg
ka1 HhMi6étTouAog, 2001). H adneayia tmou gpgavilel To H. axyridis Katd Tnv avamTuén
Tou 0€ oOxéon Mde GAAa  €idn apTrokTIKWy Bewpeital uwnAl. e autdé TO
XOPOKTNPIOTIKO, KABWG KAl 0TO GUVOUACHO GAAWYV BIOAOYIKWY XOPOAKTNPIOTIKWY TOU
pTTOopEil va atmmodoBei n peyAAn atroTEAEOUATIKOTNTA TOU WG QPUOIKOU £XOpou Twv
aQidwv 01N @Uon (Stathas et al., 2001).
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Prey consumption of the predator Harmonia axyridis Pallas (Coleoptera:
Coccinellidae) reared on Dysaphis crataegi (Kaltenbach) (Hemiptera: Aphididae),
was studied in laboratory under controlled conditions (25°C, 60+5% R.H., 16 hours
light/day). Dysaphis crataegi was reared on pumpkins Cucurbita moschata
(Duchesne ex Lam.) (Cucurbitaceae), under the same aforementioned conditions.
The daily prey consumption was measured for larvae reared individually in Petri
dishes (9 cm diameter). Measurements were recorded daily. The total prey
consumption of larvae of 1%, 2" 3" and 4™ instar ranged between 3-8, 4-14, 12-32
and 95-141 adults of D. crataegi, respectively. The importance of H. axyridis, as
biological control agent against aphid populations, could be partially attributed to its
high prey consumption rate.
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KamrvioTiki Apdon Twv AiBgpiwv EAaiwv Tou BaoiAikoU kai Tou Audéopou
evavriov TnG MASvTIag Twv Atrodnkwyv Plodia interpunctella
(Lepidoptera : Pyralidae)
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H xprAon o@utikwv TIpoidviwy (OKOveg, €Aaia K.a.) OTa TIAgiola  Tng
OAokAnpwuévng KatatroAéunong eviopwyv- exBpwv yvwpilel 101aitepn avnon tnv
TeheuTaia 20eTia. MMoAAG TTapAywya @QUTWV TTEPIEXOUV OUCieg ME  amwonTikn
(repellent), avmidiatpo@ikr] (antifeedant), oteipwTikh (sterilization) 4 Toikn (toxic)
emidpaon ota évroua (Isman, 2006). H emidpacn autr PTTopei va yivel €ite yéow
emaQng (contact), €ite péow kardmmoong (ingestion), €ite péow KaTVIOTIKAG Opdong
(fumigant). IdiciTepa, 60OV a@opd OTA OTTOBNKEUPEVA YEWPYIKA TTPOIOVTA TO
evOlaPEPOV EXEl EOTIOOTEI OTNV KATIVIOTIKA Opdon Twv aiBepiwv eAaiwv TTOAAWV
APWHATIKWY Kal QOPUOKEUTIKWV QUTWV (Rajendran and Sriranjini, 2008), dedopévou
0TI Ta KOTIVIOTIKA €ival Ta QTTOTEAEOUOTIKOTEPO EVTOMOKTOVO OTIG OTTOBNKEG
YEWPYIKWYV TTPOIOVTWYV. INa To Adyo auTod, £xel HEAETNOET HEXPI OUEPT N KATTVIOTIKA
O0paon aiBépiwy EAaiwy atrd TTEPIoCOTEPA aTTO 75 €idn QUTWV TTOAAWVY OIKOYEVEIWV
(Rajendran and Sriranjini, 2008). 2Zko1dg TNG TTapoloag dIATPIRAG €ival n PEAETN
NG €midpaong Twv aiBepiwv €Aaiwv Tou PaciAikolu kai Tou Audopou oTn
OvnoIuoTNTa TWV TTPOVUHPWY, TTAAYYOVWY Kal aKuaiwv Tng E@éaTiag Twv AAeUpwv
oe O1dpopeg OOOEIG, Kal XPOvoug £kBeong, KaBwg kKal o€ SIAPOPESG CUVONKEG
Beppokpaaiag. ZKoTog TnG TTapouoag dIaTPIBAG €ival N HEAETN TNG KOTTVIOTIKAG
0pAong TWV aThwy Twv aiBepiwv eAaiwv Tou BaaiAikod Ocimum basilicum kai Tou
Audopou Mentha spicata (Lamiaceae) o€ wd, TTPOVUUQEG, TTAAYYOVEG Kal aKPaia
NG TAOvmiag Twv Amobnkwv Plodia interpunctella (Hubner)(Lepidoptera:
Pyralidae). Katd Tn didpkeia Tng HEAETNG XpnoipoTtroiménkayv didgopeg 8Oa€Ig Aaiou
(5, 50, 250 kai 500ul/lt agpa) kai xpoévol €ékBeong (0.5, 1 kai 2 nuépeg). Metd amod
ava@Auon Twv eAaiwv o€ aéplo xpwuaTtoypdeo (GC-MS analysis) diamoTwOnke OTI
T OnNUOVTIKOTEPA OUCTATIKA ATAv yia To Audopo 10 carvone (66.1%) kai 1O
limonene (25.2%), evw yia 1o BaoiAiké 1o estragol (71.7%) kai 1o linalool (17.7%).
levika , 10 éAaio Tou BaaoiAikoU atrodeixOnke Mo ToéIkG amd autd Tou Audouou,
XWPIG OPwG o1 dIaPoPEG va gival ONUAVTIKEG yia TO OUVOAO Twv ETTEURACEWY, UE
e€aipeon TIG TTAayyoveg OTTou 0 BacolAIKOG €ixe onuavtiké peyaAdTepn TOgIKOTNTA.
210 akpaia kataypdenke n peyaAlTtepn Bvnoiudtnta n omoia Aayyige 1o 100%
oXedOV 0€ OAEG TIG TTEPITITWOEIG. Ta akuaia €0ei§av peyadAn euaiobnaia dedopévou
ot karéypawav 100% Bvnoiydtnta otn pikpoTeEPn doon (Sul/lt) kar oto piIkpdTEPO
xpoviké didotnua (0,5 nuépa). Mapduoia euaiobnoia Twv akyaiwv Tng MAGvTIOg oTa
aiBépia EAaia €xel kataypagei TTpOo@aATa Kol ot aifépia EAaia ammd GAAa QUTA
(Ayvaz et al., 2010; Chen et al., 2011). Métpia BvnoiydTnTa TTAPATNPABNKE OTA WA
n otoia dayyige 10 57% oT1o BaoiAikd kai 10 41% oT10 Audopo. Ta TeEIpapaTKG
oedopéva £0eiIav OTI Ol TTIPOVUUQES Kal ol TTAaYYOVEG ATAV Ta TTI0 avOeKTIKA oTddIa.
2nuavtikog apiBuog ardpwyv amd Ta oTtddia autd emBiwoe akdéua kar oTav
eKTEBNKAV OTN peyaAuTtepn doon (500 pl/lt) kar yia To PEYIOTO XPOVIKO didoTnua (2
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nuépeg). EAaia amd GAAa @utd ATav oAU TTo TOEIKA yia TIG TTPOVUPQES Kal
mAayyoveg Tng MAGvTiag (Chen et al., 2011). H povup@ik Bvnaoigdtnta ToTé dev
Eemépaoe 10 25% kal 16%, yia 10 BaoiAikd kal To Audopo, avrioToixa. Evw otnv
TTEPITITWON TWV TTAAYYOVWY O avTiIoToIXEG BvnoIudTNTEG AyyIEav JOAIG To 25% Kai
19%. H euaioBnoia ekdoTou oTadiou avaTTTu{nNG oTOUG aTpoUG Twv aIBepiwv eAaiwv
(katd avgouoa oeipd) ATav TTPOVUUEN>TTAQYYOVa>WO>aKUaio Kal yia Ta dUo £Aaia.
O1 dla@opég ATAV OTATIOTIKA ONUAVTIKEG O OAEG TIG TTEPITITWOEIG, EKTOG ATIO TNV
TTEPITITWON TNG BvNOIUOTNTOG TTPOVUUQPWY KAl TTAAYYOVWY TTOU €KTEBNKAV 0TO €AQIO
Tou Audopou 61Tou oI dIaPopPEG ATav aoAuavTeS. YTToAoyioTnkav ol Bavatn@opeg
ouykevTpwoelg LCsy kal LCyg (yia €xkBeon 1 nuépag) OTTwg Kal o Bavarngopol
Xpovol €kBeong LTsp Kal LTgg (yia kGBe 60N €Aaiou) pECw OTATIOTIKAG avaAuong
probit. OAeg o1 emdpdoelg Twv Kupiwv TTapayoviwy (€idog eAaiou, 0TAdIO
avamTuéng) atmodeixTnkav onPavTikég, Oxl ONwWG Kal N aAAnAeTTidpaon Toug (2-way
ANOVA). Ta atmoteAéopaTa NG TTapoUcag PEAETNG deixvouv OTI Ta aiBépia éAaia
Tou Aubéopou kai Tou BaolAdikou pTTOopoUvV  va  TTAPOUCIACOOUV  ONUAVTIKN
EVTOUOTOEIKN KATTVIOTIKA dpdan evavTtiov TNG MASVTIOG, KUPiIWG OTNV TTEPITITWAN TWV
akpaiwv. Agv QaiveTal va gival ATTOTEAECUATIKO OTIG TTIPOVUNQEG, TIG TTAAYYOVES Kal
Ta WA KaBwWG atraitolvTal EEWTTPAYUOTIKEG OOCEIG Kal XpOvol EKBEONG yia augnuévn
OvnoiotnTa. MNa va utmdpéel Opwg pia TTANPNG EIKOVA OXETIKA HE TNV TTPAYUATIKN
agia Twv eAdiWV AUTWY WG £va ATTOTEAEOUATIKO «OTTAO» EVAVTIOV TWV EVTIOUWYV —
eXOpwV TwWV ATTOBNKEUPEVWY  YEWPYIKWY TTPOIOVTWY Ba  TTPETTEl va  yivouv
Biodokiyég kai oe TTOANG GAAa €idn evidpwyv, o€ SIAPOPETIKA OTAdIO AVATITUENG
KaBWg Kal HEAETN TNG duvaTOTNTOG CUVOUACHOU TNG XProNG Tou PE AAAEG uEBOBBOUG
OAOKANPWHMEVNG  KOTOTTOAEUNONG o€ ammobnkeg  (uwnAég  Beppokpaaieg,
TPOTTOTTOINMEVEG ATUOCPAIPES K.QL.).
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Fumigant activity of plant essential oil from Basil and Spearmint
against the Indianmeal moth Plodia interpunctella
(Lepidoptera : Pyralidae)

P.A. ELIOPOULOS?, E.G. GIVROPOULOU?, V.A. PALIANTONIS? and
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The fumigant activity of essential oil vapours distilled from sweet basil Ocimum
basilicum and spearmint Mentha spicata (Lamiaceae) were tested against eggs,
larvae, pupae and adults of the Indianmeal moth Plodia interpunctella (Hibner)
(Lepidoptera: Pyralidae). Various oil doses (5, 50, 250 and 500ul/It air) and
exposure times (0.5, 1 and 2 days) were tested during the present study. The
essential oils were subjected to GC-MS analysis and revealed that the major
compounds were for spearmint oil carvone (66.1%) and limonene (25.2%) and for
basil oil estragol (71.7%) and linalool (17.7%). Generally, basil oil caused higher
mertality than spearmint. However, differences were insignificant in almost all
cases. The only exception was for the pupal stage where basil oil caused
significantly higher mortality. Vapours showed variable toxicity to different
developmental stages. Both oils were highly effective against adult moths, given
that 100% mortality was recorded after exposure to the lowest dose (5 pl/It) for the
shortest time interval (0.5 day). Noteworthy egg mortality was also recorded
reaching at 57% for basil and 41% for spearmint. Toxicity data indicated that larvae
and pupae were the most tolerant stages in all cases. Larval mortality never
exceeded 25% and 16%, for basil and spearmint, respectively. Basil and spearmint
oils managed mortalities as high as 25% and 19% in pupae, respectively. LCso and
LCy (for 1 day exposure) as well as LTso and LTgg (for each oil dose) values were
estimated via probit analysis. Developmental stage and oil species proved to
significant factors whereas the double interaction of oil and stage, was insignificant
(2-way ANOVA). Basil and spearmint oils did not show satisfactory overall
insecticidal activity against A. kuehniella, demonstrating much less toxicity than
other essential oils from aromatic plants.
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Emidpaon Tou Bopiou oTnV BiwoiudTnTa Kal TNV Siatpo@r TNG ACIATIKAG
WUAAag Twv goTrep1doeIdwy, Diaphorina citri (Hemiptera: Psyllidae)
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M.E. ROGERS?
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H Aoiatiki wuAAa Twv eotrepidoeidwy, Diaphorina citri Kuwayama (Hemiptera:
Psyllidae), atmoteAei évav amd Toug onUAvTIKOTEPOUG £XBPOUG TNG KAAAIEPYEIOG
eomepidoedwyv otnv N.A. Acia kai Tnv NoTio, Kevipiky kai Bopeio Apepiki. H
ONMaVTIKOTATA TOU EVIOUOU EYKEITAI, KUPIWG, OTO YEYOVOG OTI OTTOTEAEI QOpEa TOU
Baktnpiou Candidatus Liberibacter asiaticus, To o1roio TTpoKaAgi TNV XAWpPwaon Twv
eomrepId0eIdWV (citrus greening disease), aogbéveia eupUTEPA YVWOTA PE TNV KIVEQIKN
ovopacia Huanglongbing (HLB). Méxpl onjuepa, n avTiueTwITion Tou £x6pol autou
BaoiféTav atrokAEIOTIKA OTNV XPAON EVTOUOKTOVWY XNHIKAG TTPOEAEUCNG.

MNa v avrigetwmon GAwv eVIOPOAOYIKWV €XOpWV €xouv OTO TTAPEABOV
KOTAPTIOTEI TTPOYPAPUATA OTA OTIOIQ, O€ OPKETEG TTEPITITWOEIG, XPNOIYOTTOINBNKavV
€EVOANGKTIKG avopyava €VIOPOKTOVA OTTwG To [OpPIo, KUpiwg OTnv Hop®r Tou
BopikoU ofEwg. MeAéteg £De1Cav OTI TO BOPIKO 0V £XEI ATTOTEAEGUATIKA, Qv Kal OXI
Auean, 0paan £vavti evIopwy, TBavoTaTta Adyw diatdpagng Tou udaTikou Io0oluyiou
Toug (Cochran, 1995; Klotz et al., 2000; Klotz et al., 2002; da Silva-Cruz et al.,
2010).

2KOTOG TNG Trapoucag peAETng eival n digpelvnon mMOavAg TTidpaong Tou
Bopiou oTtnv BliwoigdétnTa Kai TNV dloTpo@r] TG ACIaTiKAG  WUAaG  Twv
E0TTEPIDOEIDWIV.

H emidpaon Tou Bopiou aTNV BIWCIUGTNTA TOU EVTOUOU PEAETABNKE O€ TrEIpAuaTa
EVTOG BeppoknTTiou. Zuykekpipéva, evilika dropa Tng WUANag eykAwBioTnkav o€
OevOpUAIa vepavt{idg Ta oTtroia eixav OexPei Slo@UANKG eTTéuBacn udaTtikou
SlaAUppaTog BopikoUu 0&Ewg Kal GANa o€ BevOPUAAIO veEPAVTEIAG XWPIG KATTOIO
eméPPaon, Ta oToia XpnoiyoTroiNenkav wg PAapTupeg. Ta eyAwPiopéva éviopa
eAéyxovTtav Kabnuepiva yia tnv emBiwor] Toug.

MNa Tnv TapakoAouBnon Tng eTmidpaong Tou Bopiou oTnv dIOTPOPA TOU EVTOUOU
Xpnoigotroindnke  karaypoa@éag nAektpoypagruatog  dicicduong  (Electronic
Penetration Graph, EPG) eviég kAigaTiéuyevou Owpatiou. H kataypa@r Tng
OUNTTEPIPOPAG TWV KOAWSIWUEVWY EVTOUWY YIVOTAV O€ 24wpn Baon.

Ta atmoteAéopaTa TNG HEAETNG TTapaTiOovTal Kal oxXoAiddovTal.
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Effects of boron on feeding and survival of the Asian citrus psyllid,
Diaphorina citri (Hemiptera: Psyllidae)
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The Asian citrus psyllid, Diaphorina citri Kuwayama (Hemiptera: Psyllidae) is a
significant pest of N.E. Asia and the Americas’ citrus due to its status as a vector of
the bacterial pathogen Candidatus Liberibacter asiaticus, which causes citrus
greening disease, also known as Huanglongbing(HLB). Current management of this
pest includes extensive use of chemical insecticides. In other pest management
systems, organic alternatives such as boron (boric acid) have been used as
environmentally safe products for pest control. Previous studies have found that
boric acid has a delayed action in insects, possibly through disruption of water
regulation in the insect. The scope of the present study was to determine any
negative effects of boron on the survival and fitness of the Asian citrus psyllid. In
greenhouse experiments, survivorship of adults of D. citri which developed on
plants treated with boric acid was determined. Specifically, potted sour orange
plants were treated with soluble boric acid. Adult D. citri, from a colony reared on
sour orange plants, were caged on test plants, as well as on untreated control sour
orange plants, and checked daily for survivorship. An Electrical Penetration Graph
(EPG) monitor was also used to examine the feeding behavior of D. citri on boron-
treated and untreated plants. Results will be presented and discussed.
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MeA£TN TNG ATTOTEAECUATIKOTNTOG ATTOUOVWOEWY TWV
gvropyotrafoyovwy HUKATWY Beauveria bassiana, Metarhizium anisoplae kai
Isaria fumosorosea &mi TTPOVUMPWYV TOU EVTOUOU Sesamia nonagrioides
(Lepidoptera: Noctuidae)
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To ¢€viopo Sesamia nonagrioides (Lefebvre) (Lepidoptera: Noctuidae)
XOPOKTNPICETAI WG ONUAVTIKOG £X0POG TV aUTOPUWV Kal KAAAIEPYOUUEVWY QUTWV.
>tnv EANGOa peTall Twv EeVIOTWVY TOu evidpou eival KaANEpyEIEG apaBOCIToU Kal
YAUKOU o©épyou. 2TV Tapouca €pyacia UEAETATAI 1N ATTOTEAECPATIKOTNTA
QATTOPOVWOEWY Twv eviodoTraBoyovwy WUKATwY Beauveria bassiana Balsamo
(Vuillemin) (Hypocreales: Cordycipitaceae), Metarhizium anisopliae (Metchnikoff)
Sorokin (Hypocreales: Clavicipitaceae) kai Isaria fumosorosea (Wize) Brown and
Smith (Hypocreales: Clavicipitaceae), mou amopovwénkav atmmd eAAnNVIKa £3G@n
(Tkaczuk et al., 2009), eti TTPOVUPPWY TOU S. nonagrioides.

XpnoihoTroiNdnKav atTOPOVWOEIG EVTOPOTTAB0YOVWY JUKATWY aTTd Tn OUAAOYN
Tou Mmevakeiou  PutotTaBoAoyikou Ivomitoutou (Isaria  fumosorosea Ayiog
21épavog1, Metarhizium anisopliae NMapapdAi1 kai Elateridae1, Beauveria bassiana
ICE3 kai 870) koBwg kal 1O guTTopIKO okelaopa Naturalis (ammopovwon ATCC
74040)

Mo KABe OTTOUOVWON TTAPACKEUGOTNKE evaiwpnua kovidiwy (10’kovidia/ml)
(Quesada-Moraga et al., 2007). Z1n ouvéxela oI TTPOVUPQES EURATITIOTNKAV OTO
gevaiwpnua yia 5 deutepOAeTITa Kal TOTTOBETABNKAV O€ TTAACTIKA doxeEia Pe TEXVNTA
Tpo®ry Omou TrapakoAouBouvtav kabnuepiva yia 10 nuépeg (Eikoéva 1). H
atmoteAeopaTikOTNTA KABe pUKNTO UTToAOYioTNKE Pe Tov TUTTO Tou Abbott (Abbott,
1925) ka1 emTTAéOV UTTOAOYIOTNKE O HETOG XPOvog BavaTtwaong pe Tn uéEBodo Probit
(Finney, 1971).

ATo Ta ammoTteAéopaTa SIOTTIOTWONKE OTI Ol EVTOUOTTABOYOVOl PIKPOOPYAVIOUOI
TPoKaAoUV uwnAr Bvnoiydétnta o€  TpovUugeg Tou S. nonagrioides. Ol
OvnoiuoTnTeG TTOU TTPpoéKUYWav PeTd atmd 240h Atav yia 1o B. bassiana (Naturalis):
78%, yia 10 B. bassiana (I'E3): 94%, yia 10 B. bassiana (870): 88%, yia 10 M.
anisopliae (MapapdNi1): 84%, yia 1o M. anisopliae (Elateridae1): 94%, yia 10 |I.
fumosorosea (Ayiog ZTépavog1): 98% kai yia 1o Mdptupa (H20 + Tergitol 0,05%):
38%.
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Evaluation of isolations of the entomopathogenic fungi Beauveria bassiana,
Metarhizium anisopliae and Isaria fumosorosea against Sesamia
nonagrioides (Lepidoptera: Noctuidae)

S. MANTZOUKAS !, P. MILONAS? , D. KONTODIMAS? and
K. AGGELOPOULOS!

!Laboratory of Plant Physiology, Department of Biology, University of Patras
2Department of Entomology and Agricultural Zoology, Benaki Phytopathological Institute.

Sesamia nonagrioides (Lefebvre) (Lepidoptera: Noctuidae) is the main pest
limiting the sorghum production in Greece. In the search for biological agents to
control the pest, six isolates of the entomopathogenic fungi Beauveria bassiana
Balsamo (Vuillemin) (Hypocreales: Cordycipitaceae), Isaria fumosorosea (Wize)
Brown & Smith (Hypocreales: Clavicipitaceae), and Metarhizium anisopliae
(Metchnikoff) Sorokin (Hypocreales: Clavicipitaceae) were screened for virulence
against larvae of the insect pest. The results indicate that microorganisms could be
further tested for field control of S. nonagrioides. Mortalities occurred after 240h
was for B. bassiana (Naturalis): 78%, for B. bassiana (IGE3): 94%, for B. bassiana
(870): 88%, for M. anisopliae (Paramalil): 84%, for M. anisopliae (Elateridael):
94%, for I. fumosorosea (Aghios Stefanosl): 98% and for Control (H20 + Tergitol
0,05%): 38%.
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AgloAéynon Tng pebodou TapeuTddiong oUdeudng Kail vedTepa SedOMEVA
OXETIKA ME TN EQOAPHOYN TNG OTNV OAOKANPWHEVN AVTIMETWITION TOU £X0pOU
Tou BappBakog Pectinophora gossypiella
(Lepidoptera: Gelechiidae)

A. ZAMAPTZHEY, £. TOYTOYZAX?, A. NEPAIKHZ? kou A. AYKOYPEZHZ?

Yepd MnTpdmoAic OnBuv kai AsBadeiac
[ewmoviké Mavemioriuio ABnvwv, Epyaacrtripio ewpyikng ZwoAovyiag kar EvropoAoyiag,
lepd O66¢ 75, 11855, ABrva

To podivo okoulnki, Pectinophora gossypiella (Saunders) (Lepidoptera:
Gelechiidae) eival évag onuavTikog exBpdg Tou BAPPBOKOG OE OPIOUEVEG TTEPIOXEG
NG XWPAG pag. H avTigyeTwmon Tou BacideTal oTnV £yKaIpn EQPAPHOYH WEKATHWYV
Me Bdon 10 UWoG Twv TTANBUCUWY TOU OE QPEPOMOVIKEG TTaYidEG Kal Ot deiypara
KOPTTWV. TNV TTPOCTTIAOEIA YIO AVTIUETWTTION TOU PE TN XPron TTEPICCOTEPO PIAIKWV
TPog 1O TTEPIBAANOV peBddWY, n PéBodog TNG TTapepTTodiong ouleuéng £xel PpeBei
va gival TToAU atroteAeopaTikr (Kehat et al., 1999). H péBodog authy agiohoynonke
otnv Tepiox Tng Boiwtiag (Lykouressis et al., 2004). MNa 10 OKOTTO QUTO
TOoTTOBETABNKAV £EQATUIOTAPES Pepoudvng (100 e€aTpioTAPES ava oTpéPPa) oe dUo
KaAAiEpyeleg Baupakog éktaong 100 oTpeppdtwy 10 1988 Kkai o¢ pia KaAEpyeia
BauBakog éxktaong 150 otpeppdtwy 10 1989. Ta atmroTeAéopara ouykpiOnkav e
avTioTOIXEG KAANIEPyEIEG PAPPBOKOG (UAPTUPEG) OTIG OTTOIEG YIVOTAV GUUBATIKN
avTiyeTwTion. Emiong kataypa@otav n moocoTnTa GEPONOVNG TTOU TTAPEUEVE EVTOG
TWV €CaTUIOTAPWY yia OAn Tnv KaAAIEpynTIkr TTepiodo KaBwg Kal n TITACN Tou
EVIOUOU HE @EPOPOVIKEG TTayideG. ZTIG KOAMEPYEIEG TIOU  TOTTOBETABNKAV
€EATUIOTAPEG UTTNPEE ONUAVTIKN PEIWON TwY CUMAWYEWY OKUOiWV O OXEON YE TOV
papTUPQO KOl TO €TTITTESO CNMIGG ATAV TTOAU PIKPOTEPO Ot OXEOn WE Tov pApTUPQ,
OTOV OTIOIO €ixav TrpayuoToTToindei 2-3 Wekaouoi Pe eVTOPOKTOVA. ETTopévwg n
péBodOG auth Atav amoteAecpaTik. Emiong, Bpébnke 6T n mooodTnTA TNG
@ePOPOVNG OTOUG ECATUIOTAPEG ATAV IKAVOTTOINTIKA YIA TN MEIWON TwV CUAAYEWY
TwV evnAiKwv OTIG TTayideg akoun kai 90 nuépeg PETA TnVv €ykaTdoTacn Twv
e€atpioTipwy. Katdtmmv akohoubnoe n epappoyr TNg pebodou oe tepioxeg Tng K.
EANGOag pe TOAU kaAd attoTeAéopara. ApyoTepa, AOyw Tng Peiwong TG £viaong
NG MPOoBOAAG n pEBODOG émawe va epapuodeTal. Opwg katd 1o 2010 kar 2011 10
EVTOUO QUTO €U@AVICTNKE Kal TTAAI O OPIOUEVEG TTEPIOXEG ME UYNAOUG TTANBUoOoUG.
AuTo €ixe wg atrotéAeoua va avabepuavBei To evdlagépov yia Tnv pEBodo n oTroia
EQOPUOOTNKE O€ ONPAvTIKA ékTaon OI0TI ouvOUAleTal Kal YE TNV OAOKANpwUEvN
QVTIMETWTTION  GMwv  €xBpwyv  OTTwWG TOou TIPACIVOU  OKOUANKIOU, KaBwg
TTPOOTATEUOVTAI Ol PUOIKOI £XOpoi Toug. Ta atroteAéopaTa amd TNV eQappoyr Tng
peEBSGBOoU ATav evBaPPUVTIKA Kal ETTOPEVWG Bewpouue 0TI N pEBodoGg auTh Ba TTpETTEl

va €XEl EUpUTEPN EQAPUOYH.
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Management of the pink bollworm Pectinophora gossypiella
(Lepidoptera: Gelechiidae) by mating disruption in cotton fields

D. SAMARTZISY, S. TOUTOUZAS?, D. PERDIKIS? and D. LYKOURESSIS?

Ylera Mitropolis Thivon and Levadeias
2Agricultural University of Athens, Laboratory of Agricultural Zoology and Entomology,
lera Odos 75, 118 55 Athens, Greece

The efficacy of mating disruption of pink bollworm Pectinophora gossypiella
(Saunders) (Lepidoptera: Gelechiidae) was evaluated by PB-rope dispensers used
at a rate of 1000 per hectare in cotton fields of 10 and 15 ha in the first and second
year of the study, in central Greece. Pheromone baited traps were used to monitor
the population of the pest whereas, flowers and bolls were sampled to record
damage levels. Results were compared with control fields in which insecticide
sprays were applied. The dispensers reduced pink bollworm catches in pheromone
traps and reduced crop damage. Sufficient gossyplure for reducing moth catches in
the traps remained in the pheromone dispensers even 90 days in the field. In the
following years this method was applied in Central Greece with positive results.
Later, the population levels of the pest were much reduced and no control
measures required. However, in 2010 and 2011, the pest reappeared and this
method was again applied with promising results.
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H ouyxuon Tou @UAou pe eatpiotipeg RAK 3+4 kai RAK 5+6 yia Tnv
AVTIMETWTTION TWV evTOpWYV Adoxophyes orana, (Lepidoptera: Tortricidae),
Anarsia lineatella (Lepidoptera: Gelechiidae) kai Grapholitha molesta
(Lepidoptera: Tortricidae) oto Nop6 HuaBiag

E. NABPOZIAHE!, Z. ZAPTAAOYAHZ?, A. APTYPOMOYAOZ!,
A. ZEPBHZ® kau K. MMIOZOIAOY?

1A)\eg‘érvépe/o T.E.l. ©@cooalovikng, Tunua ®urikng Mapaywyns, Epyacrripio EviouoAoyiagc T.©. 141,
T.K. 574 00 Zivdog, Osooalovikn
’E0.1.AT.E. Ivamimouro lMpooraciac Gutiv Oeooatovikng
T.0. 324, T.K. 57001 Oépun, Osooalovikn
®BASF EMdc A.B.E.E., BLTIE.O., Sivdog, T.K. 57022, @sooalovikn

O @uAlodéTng TG podakividg (Adoxophyes orana Fischer von Rosslerstamm,
Lepidoptera: Tortricidae), n avapoia (Anarsia lineatella Zeller, Lepidoptera:
Gelechiidae) kai o BAacTopuKTNG TNG podakividg [Grapholitha molesta (Busck)
(Lepidoptera: Tortricidae)] eival Ta TTEPICOOTEPO KATAOTPETITIKA EVIOMA  TNG
KOoAAIEpyElag TNG podaKIVIAG. H avTIJETWTTION Toug ouvhBwg yiveTal yia To KABE
EVIOUO CeEXWPIOTA HE OUVOETIKA €VTOPOKTOVA KOl TNV avdAoyn EmIRApuvon Me
uTToAEiypaTa.

>Tnv epyacia auth €@appdcodbnke n BlotexvoAoyikn- Ploloyik uéBodog Tng
oulyxuong Tou @UAOU Kal yia Ta Tpia éviopa o€ U0 TTEIPAPOTIKOUG aypoUg JE TOUG
eCatpioTipeg TG etaipeiag BASF EAGG RAK 3+4 kai RAK 5+6. O évag
meipapaTikd6g  Atav  otnv  KouhoUpa HpaBiog 55 oTtpepudtwy, PIOAOYIKAG
KaAAiépyelag TToikiNiag Loadel kol o dAANog oupBaTikng kKaANiépyeiag oto Aaloxwpl
petalu Bepoiag kai Naouong pe OI0QOPETIKEG TTOIKINiEG 60 oTpepudTwy. H
TommoBéTnon Twv e€atuioTpwy RAK 3+4 kai RAK 5+6 €yive oTig apxEg ATTpiAiou.
210V KGOt TrelpapaTikd TOTTo0eTHONKAV dUOo dITTAOI €€ATHIOTAPES ava dévTpo, o€ 50
Oévipa TO OTPEPMA. ZTO KEVIPO Kal TTEPIPEPEIOKA TWV TTEIPAPOTIKWY QYPWV
TOTTOBETONKE yIa TO KABE €viOopo pia @epopovikn Trayida, yia va eAéyxetar €av
ouAapuBdavouv apoevika R Ox1 Kal o epopdves aAAalav kaBe 40 nuépeg. ATTO KABe
€idog (RAK 3+4 kai RAK 5+6) 10 eCaTtpiotipeg apiBunuévol avaptAnkav oTo
KEVTPO TOU TTPWTOU TrelpapaTikou Kail {uyiovtav kaBe eBdoudda yia va dIatmoTwoEi
€AV PEXPI TNV OUYKOUIONA TWV KAPTTWVY UTTAPXE AKOUN TTooOTNTA TG PEPONOVNG TTOU
va dnuioupyei oUvvePO IKavO va atroTpéTrel TNV oUleuén. e amdéotaocn 5 Km amd
TOUG TTEIPOUATIKOUG TOTTOBETHONKAY O OUPPATIKO POSAKIVEWVA (PEPOUOVIKEG
TTayideg yia 10 KABe éviopo yia va eleyxBouv 1600 01 CUANAWEIG OCO Kal Ol
TTPOCRBOAEG TTPIV TNV CUYKOMION.

Ta amoteAéopata  £€0eiav  OTI oI CUAAAWEIG OTIG QPEPOMOVIKEG  TTaYidES
TTapakoAoUBNoNG Kal TwV TPIWV EVTOPWY Kal aToug dU0 TreipapaTikolg aypoug TTou
utmpxav ol eéatpiotipeg RAK 3+4 kai RAK 5+6 Artav pndevikég amd Tnv
TommoB£Tnon Toug (ATTpiAiog) €wg Tnv ouykouidn (ZemTéuPpiog). H ToodtnTa Tng
@ePOPOVNG OTOUG EEATUIOTHPEG £BQIVE OUVEXWG MEIOUPEVN PEXPI KOl TNV TEAEUTAia
Cuyion, Tou dikaloAoyei TTAApwWG TNV aduvayia CUAAYEwWY PECO OTO XWPO TWV
TTEIPAPATIKWY aypwv. H TeAIKA Cnpia kai yia Ta Tpia éviopa ATav PNdeVIKA OTOUG
OTTWPWVEG ME TOUG €CATHIOTAPEG, YeEYOVOG TTOAU €vBappuVTIKO yia BloAoyiknA
MEBODO, evw OTO papTUpa Kupavonke atmmd 11-18 % oTto cuufartikd kal 15-38 %
OTOV QYEKAOTO.



7" Zuvedpia: BioAoyikég, BiotexvoAoyikéc kal AAAeg MEBoSOI AVTILETWITIONS 317

Mating disruption method with RAK 3+4 ka1 RAK 5+6 dispensers for
controlling the insects Adoxophyes orana (Lepidoptera: Tortricidae), Anarsia
lineatella (Lepidoptera: Gelechiidae) and Grapholitha molesta (Lepidoptera:
Tortricidae) at Imathias prefecture.

E. NAVROZIDIS?, Z. ZARTALOUDIS?, D. ARGIROPOULOS?,
D. SERVIS® and K. BOZOGLOU®

Alexander T.E.I. of Thessaloniki, Department of Crop Production, Laboratory of Entomology,
P.O. Box 141, 57400 Sindos, Thessaloniki, Greece
’N.AG.RE.F. Plant Protection Institute of Thessaloniki, P.O. Box 324,
57001 Thermi, Thessaloniki, Greece
®BASF Hellas S.A., Sindos Industrial Area, 57022 Thessaloniki, Greece

The summer fruit tortrix (Adoxophyes orana Fischer von Rosslerstamm,
Lepidoptera: Tortricidae), the Peach Twing Borer (Anarsia lineatella Zeller,
Lepidoptera: Gelechiidae) and the Peach Moth [Grapholitha molesta (Busck)
(Lepidoptera: Tortricidae)] are the most destructive insects for the peach orchards.
Their control is applied separetly for each insect with synthetic insecticides that
probably leave toxic residues.

In this research the biotechnological-biological method of mating disruption was
applied for the three target insects in two experimental orchards with RAK 3+4 and
RAK 5+6 dispensers of BASF Hellas company. The first experimental orchard was
biological (organic) in Kouloura Imathias 5,5 hectares, Loadel caltivar and the
second conventional one in Lazohori between of the cities Veroia and Naousa 6,0
hectares with different caltivars. The dispensers RAK 3+4 and RAK 5+6 were
established in the beginning of April. In each experimental orchard two double
ampules per tree were applied in 500 trees per hectare. In the center and peripheral
of the experimental orchards, pherocon traps, separetly for each insect, were
established for monitoring the male insects flight and their dispensers were
changed every 40 days. Ten dispensers of each species (RAK 3+4 and RAK 5+6)
were numerized and weighed every week for controlling the amount of remaining
pheromone for creating successful mating disruption condition. In 5 km distance
from the experimental orchards with RAKs, pherocon traps, separetly for each
insect, were established for monitoring the male insects’ flight in conventional and
unsprayed orchards that were used as controls.

The results showed that the captures in monitoring traps in the center and in
the peripheral of both experimental orchards with RAK 3+4 kai RAK 5+6 dispensers
for all three insects were zero from their establishment (April) until the harvest time
(September). The pheromone’s amount in the dispensers was being diminished
until September, a fact that justifies the monitoring traps captures’ inability in the
experimental orchards. The final damage for all three insects was zero in the
orchards with the dispensers, which is very encouraging for biological methods,
while the damage in the conventional control was 11-18% and 15-38% in the
unsprayed control.
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MeAérn aAAnAeTridpaong Tou evropotradoydvou Bakrtnpiou Bacillus
thuringiensis subsp. kurstaki pe Toug evropotra@oyoévoug puknTeg Beauveria
bassiana ka1 Metarhizium anisopliae e Tpovup@wyV TOU EVTOHOU Sesamia
nonagrioides (Lepidoptera: Noctuidae)

T. MANTZOYKAZL, M. MYAQNAE?, A. KONTOAHMAZ? kai
K. ATTEAOMOYAOX!

1Epyorcrn?plo Quaiooyiag gurwyv, Tunua BioAoyiag, Mavemorriuio Matpwy,
lMavemmoTnuioutroAn Piou, 1.k.26500
*Tunua EvrouoAoyiag kai ewpyikng ZwoAoyiag, Mmevdkeio @uromaboAoyikd Ivatirouro.

>1nv Tmapouoa epyacia PEAETABNKE n aAANAeTidOpaon Twv eviopoTTaboyovwy
MUKATwv Beauveria bassiana Balsamo (Vuillemin) (Hypocreales: Cordycipitaceae)
Kal Metarhizium anisopliae (Metchnikoff) Sorokin (Hypocreales: Clavicipitaceae) pe
T0 eviopomraboydvo Baktipio Bacillus thuringiensis subsp. kurstaki evavriov
TIPOVUUPWY TOou €viopgou Sesemia nonagrioides (Lefebvre) (Lepidoptera:
Noctuidae).

lMa tnv peAéTn TNG AAANAETTIOPOAONG, TTPOVURQEG TOU EVIOUOU WEKAOTNKAV HE
SIAAUpATA KOVISIWY TWV TTAPATTEVW EVIOJOTIABoYOVWY JUKATWY o€ dooeig 103, 10%
10° kovidia/ml kai pe didAuparta B. thuringiensis oe déoeig 0,5g/100ml 0,25g/100ml
ka1 0,125g/100ml. MNa k&Be ddon €yivav TTEvTe eTavaAnyelg pe 10 aropa €kaotn. H
BvnoiuoTnTa Twv TTPOVUUPWYV KaTaypdgoviav kabnuepiva yia 16 nuépeg. H
aAMAnAemidopaon peTagy Twv TTaBoyovwy UTToAoyioTnKE oTé Tov TUTTO TWV
Robertson kai Preisler:

PE = PO + (1 — PO)*(P1) + (1 — PO)*(1 — P1)*(P2)

kal TNV Katavopr x% x?=(L0 — LE)? /LE + (DO — DE)%DE (Abdel Rahman et al.,
2010). H amroteAeopaTikdTNTa KGBE PUKNTA UTTOAOYIOTNKE PE Tov TUTTO Tou Abbott
(Abbott, 1925; Kurstak, 1982).

MapatnpriBnke BeTIKA aAANAETTIOpacn PETALU TwV TTABOYOVWVY PIKPOOPYAVIOUWV
TTOU XPNOIPOTTOINEBNKAV: OE TPEIG CUVOUOOHOUG dOoewv n BeTik aAAnAemidpaon
pTTopei va BewpnBei Kol wg ouvepyioTIKA METALU Twv TTaboydvwy, o€ dUO
ouvduaopoUlg dO0EWV EKPPACTNKE WG TIPOCOETIKI axéon WeTay Twyv TTaboyovwyv
EVW POvo o€ éva ouvduaouod TrapatnprRdnke apvnTikA aAAnAemidpaon (Mivakag 1).
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Mivakag 1. AAMnAemidpacn Tou B. thuringiensis subsp. kurstaki pe Toug
evropotraBoyovoug puknTeg B. bassiana kai M. anisopliae €T TTpovup@wy Tou
eviouou S. nonagrioides.

) OvnoiuétTnTa X2 )
o/a Aéon (%) (1 df; P=0,05) AAAnAeTridpaon
lMaparnpnbnke  Avauevouevn
1 Bt 0.5 + Ma 10° 100,00 91,73 5,55 ZUVEPYIOTIKA
, Bt °'§g4+ Ma 74,00 83,83 3,72 MpPoGBETIKN
3 Bt 0'11";?" Ma 54,00 87,96 54,73  AVIQyWVIOTIKN
4 Bt 0.5+ Bb 10° 100,00 92,95 4,34 2 UVEPYIOTIKN
5 Bt 0.25+ Bb 10* 80,00 84,98 0,6 MpooBeTIkN
6 Bt 0'11%? Bb 100,00 90,64 5,55 2 UVEPYIOTIKN

BiAloypagia
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Interaction between the entomopahtogenic bacterium Bacillus thuringiensis
subsp. kurstaki and the entomopahtogenic fungi Beauveria bassiana and
Metarhizium anisopliae on larvae of Sesamia nonagrioides
(Lepidoptera: Noctuidae)

S. MANTZOUKAS?, P. MILONAS?, D. KONTODIMAS? and
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!Laboratory of Plant Physiology, Department of Biology, University of Patras
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The interactions between the entomopahtogenic bacterium Bacillus
thuringiensis subsp. kurstaki and the entomopahtogenic fungi Beauveria bassiana
Balsamo (Vuillemin) (Hypocreales: Cordycipitaceae) and Metarhizium anisopliae
(Metchnikoff) Sorokin (Hypocreales: Clavicipitaceae) were examined on larvae of
Sesamia nonagrioides (Lefebvre) (Lepidoptera: Noctuidae). Overall there was a
positive interaction between the pathogenic microorganisms were used: at three
combinations the positive interaction could be considered as synergistic between
pathogens, in two combinations as an additive relationship between the pathogen
and only in one combination was observed a negative interaction
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TogIKOTNTA OPICHEVWV VEOVIKOTIVOEISWYV EVTOPMOKTOVWYV OTO OPTTAKTIKO GKaPI
Amblyseius swirskii (Acari: Phytoseiidae) ka1 To GpTTOKTIKO E€VTOUO
Macrolophus caliginosus (Hemiptera: Miridae)

K. TAMAPAZ!, X. ZANOHZ, M.A. MAMNA?, . BAZIAEIOY?,
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Anuokpireio Mavemioriuio ©pdkng, Tunua AypoTtikng Avamruéng
1Epycxon?p/o ewpyikng EvrouoAoyiag kar ZwoAoyiag
Epyaarnipio [cwpyikric PapuakoAoyiac-OikoToéikoAoyiag, 68 200 OpeoTidda
3ApIO'TOTé‘/\£IO lMavemiorriuio ©sooalovikng, ewTovikn 2xoAn, Epyactripio E@apuoouévng
ZwoAoyiag kai MNapaaitoAoyiag, 541 24 Osooalovikn

Me Treipdpata epyaotnpiou afloAoyRdnke n TogIKOTNTA KAl N UTTOAEIMUATIKN
dldpkela TOZIKAG Opaong Twv eviopokTovwy Confidor (imidacloprid), Actara
(thiamethoxam), Calypso (thiacloprid) kai Profil (acetamiprid) 1o apTTakTIKO GKapl
Amblyseius swirskii kai oto aptakTiké Huimrrepo Macrolophus caliginosus. Ol
Biodokiyég  TpaypaToTroiRénkay  oUP@WVO  PE  KOTGAANAQ  TTPOCAPHUOCHEVO
TTPpwWTOKOAAO Tou IOBC (International Organization for Biological Control) (Bakker et
al., 2000; Blumel et al., 2000). Zuykekpipéva, oTiG BIOBOKIPEG pE TO A. swirskii,
OaKTUAIOI QUAAWYV @agolids (J = 4 cm) wekdlovtav Pe Ta udaTIKG SIOAUPATA TWV
EVTOUOKTOVWY evw OTIG Blodokiyég pe 1o M. caliginosus wekadldTav n €0WTEPIKA
em@aveia  TpuPAiwv  Petri. O  OUYKEVTPWOEIG TWV  EVTOMOKTOVWY  TTOU
XPNOIMOTTOINONKAV OTOUG WeKAOWOUG avTiaTolxoUoav OTIG PEYIOTEG OUVIOTWHUEVEG
0O60EIC EPAPUOYNG TWV EVTOUOKTOVWY OTov aypd. Metd Tov wekaopo, o€ didoTnua
AlyOTEPO OTTO MIOT WPA, OTNV ETTIPAVEID TWV WEKATHEVWY QUAAWYV 1 EVTOG TwV
TPUBAiwWV PeTaPEPOVTAV DEKATTEVTE TTPWTOVUUPEG TOU OPTTAKTIKOU AKAPEWS N dEKA
VUUQEG TOU APTTAKTIKOU Huimtépou, avtioToixa. TG BIOSOKIPEG XPNOIUOTTOINONKE
yupn Tou @utou Typha sp. i katewuypéva auyd tou Aemdotrépou Ephestia
kuehniella wg Tpo®r yio TO OPTTOKTIKO aKAPI Kol TO HpiumTepo, avrioToixa.
KaBnuepiva kataypagotav n emBiwon Kal 1o aTddio avaTrTuéng Twv atépwy Kal
TTPOCBIOPIOTNKAV T TTOCOOTA evnAiKiwong, n avaloyia @uUAou, n empBiwon Kai n
woTTapaywyn Twv evnAikwv, Kabwg Kal To TTOO0OTO EKKOAOWNG TWV OTTOTIOEPEVWIV
auywv. Na Tnv ekTipnon TNG UTTOAEINPATIKAG TOEIKNG dpA0NG TWV EVTOUOKTOVWY YIO
TO apTrakTikd akapl (A. swirskii) kal To aptrakTikd Huimrrepo (M. caliginosus), Quta
mTTEPIAG o€ YAAoTpeG Kal TpuBAia, avTtioToixa wekadovrav pe udaTikd dIGAupa Twv
EVTOUOKTOVWY, OTTWG TTEPIYPAPNKE TTapatavw. MeTd Tov wekaoud, 1000 Ta QUTA
600 Kkal Ta TpuPAia diatnpouvtav oTo UTTAIBPO KAl € TOKTA XPOVIKG diacTAuaTa (3,
7, 14 ka1 21 NUEPEG) HETAPEPOVTAV GTO EPYACTAPIO YIO TIG AVAYKES TWV BIOSOKIUWV.
210 TTEIPAUATA UTTOAEIMPATIKAG TOEIKOTNTAG XpnoiyoTroinenke n idia pebodoloyia
TTOU TTEPIYPAQETAl TTapaTTdvw Kal Pe PAon Tao OTOIXEia TTOU  KaTaypagnkav
uttoAoyioTnkav yia KABe éva aTmd Ta €VTOMOKTOVA Kal yia KABe évav a1md Toug
OIA@OPETIKOUG XPOVOUG TTAPANOVAG O OUVONKEG aypou, Ol TIUEG TOU OUVTEAEOTA
‘ouvoAIKAG TOgIKAG dpdong (E) (Bakker et al., 2000; Blumel et al., 2000). Me Bdaon
TNV avdAuon Twv OTTOTEAECUATWYV SIOTTIOTWONKE OTI T VWTTA UTTOAEIUOTA KAl TWV
TEOOAPWY  EVTIOMOKTOVWY  Trapouciadav 1diaitepa uywnAr]  TogIKOTNTO,  XWPIg
onpavTikég  dlogopoTroinoelg  YETOEU Twv  OUO  €I0WV  APTTAKTIKWY  TTOU
xpnoigotroineénkav oTig BIodokIyéG. MeTagl Twv eVTOPOKTOVWY Ogv diammoTwnkav



322 14° [MaveAAnvio EvrouoAoyiké Zuvédpio

ONMAVTIKEG  OIAQOPOTIOINCEIG WG TIPOG TNV TogIKOTATA Kol TN OIdpKEIa TNng
UTTOAEIJPOTIKAG TOEIKAG Toug dpdong. QoTtéoo, Bpédnke o1 To M. caliginosus eivai
TEPICOOTEPO €uaioBNnTo ammd 1O A. Sswirskii, oTn dpdon TwV EVTOPOKTOVWY TTOU
QOKINAOTNKAV. ZUYKEKPIYEVA, OTNV TTEPITITWOT TOU OPTTOKTIKOU OKAPEWS A. swirskii
KaTaypda@nKe oNUAvTiKA PEiwon TG TogIKAG OpAong Twv UTTOAEINPATWY WeKATUOU
ammd TNV TPWTN MOAIG €Bdoudda peTd TNV €TMEUROON, EVW YIO TO OPTTOKTIKO
Huimrrepo n TogIKOTNTA TWV UTTOAEIUPATWY WEKACHOU TTAPEPEIVE UYNAR OKOPN Kal
TPEIG €ROOUAdEG PeETA TOV wekaouo. Ta aroteAéopata TNG epyooiog autng Ba
pgmmopoucav  va  alotoinBolv  oTta  TAQicI0  avATITUENG  €vOG  OUOTAPATOG
OAOKANPWHEVNG TTAPAYWYAGS O€ KAANIEPYEIEG AOXAVIKWV.

BiAloypagia
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Toxicity of certain neonicotinoid insecticides to the predatory mite
Amblyseius swirskii (Acari: Phytoseiidae) and the predatory insect
Macrolophus caliginosus (Hemiptera: Miridae)

K. SAMARAS!, CH. XANTHIS!, M.L. PAPPAS!, G. VASSILIOU?,
D.S. KOVEOS® and G.D. BROUFAS!

Democritus University of Thrace, Department of Agricultural Development
1Laboratory of Agricultural Entomology and Zoology
%Laboratory of Agricultural Pharmacology and Ecotoxicology, 68200 Orestiada
*Aristotle University of Thessaloniki, Laboratory of Applied Zoology and Parasitology,
54124 Thessaloniki

The acute and residual toxicity of the neonicotinod insecticides Confidor
(imidacloprid), Actara (thiamethoxam), Calypso (thiacloprid) and Profil (acetamiprid)
on the predatory mite Amblyseius swirskii and the predatory insect Macrolophus
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caliginosus were determined with laboratory and extended laboratory experiments.
Potted sweet pepper plants and Petri dishes were sprayed and subsequently
maintained under field conditions. At regular time intervals of O hours, 3, 7, 14 and
21 days after spraying, Petri dishes or leaf discs (& 4cm) excised from the treated
plants were transferred to the laboratory and used as substrate for the toxicological
bioassays for M. caliginosus and A. swirskii, respectively. Fifteen protonymphs of A.
swirskii or ten second stage nymphs of M. caliginosus were transferred in the
experimental arenas and subsequently, the preimaginal survival and adult fecundity
were recorded according to the IOBC protocols. It was found that, all insecticides
were highly toxic for both predators and moderately persistent under field
conditions. However, M. caliginosus was more sensitive to the sprayed residues.
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ApTTOKTIKA IKavOTNTA TOUu Macrolophus pygmaeus (Heteroptera: Miridae) o€
S1d@pOopPES TTUKVOTNTEG TWV PUTOPAYWYV aKAPEewV: Eutetranychus orientalis kai
Tetranychus urticae (Acari: Tetranychidae)

. WAPOYAAKH?, B. EYAITEAOY?, A. NEPAIKHZ!,
. MANAAOYAHE! ka1 A.A. PANTINOY?

lEpyarorr’),mo ewpyikng ZwoAoyiag kai EvrouoAoyiag
2Epyorcrrmmo OikoAoyiag kai Mpoaraciag MNepiBdAAoviog
ewrtrovikd Mavemarniuio ABnvwy, lepd Od66¢ 75, 118 55, ABrva

To Macrolophus pygmaeus (Rambur) (Heteroptera: Miridae) eival éva 18ayevég
TTOAUQAYO aPTTAKTIKO EVTOPO TToU TPEQPETAl PE DIdPopa HOAAKOOWUA EvTopa OTTWG
gival o1 oAeupwdEIG, T auyd Kal Ol TIPOVUNGEG AETTIOOTITEPWY aAANG Kal PE OKAPEQ
(Perdikis and Lykouressis, 1997, 2000; Enkegaard et al., 2001). Xkomog¢ Tng
gpyaociag autig Atav n diepelivnon TNG APTIAKTIKAG IKAVOTNTAG TWV VUP@QWY 51
NAIKIOG TOU apTTaKTIKOU HE Agia BNAUKG dATopa TwV  QUTOPAYWY OKAPEWV:
Eutetranychus orientalis Klein kair Tetranychus urticae Koch (Acari: Tetranychidae)
o€ QUAAO @acoAiou. Ta Treipduata die€AxdBnoav oe 25+1°C. H apTTakTIKr IKavoTnTa
TOU €VTOUOU KOTOYPAPNKE OTNV TTOPOUCia TTUKVOTATWY Agiag 3, 6, 9, 12, 24, 48 kai
96 ardpwyv ammd KABe €idog Agiag xwpIoTa. Ze KABe TTEPITITWON UTTOAOYIOBNKE Kal N
KaTavaAwBeioa Biopdla. To ApPTTOKTIKO KOTAVAAWOE OTn PeEYOAUTEPN TTUKVOTNTA
Agiag 87,941,13 dropa Tou E. orientalis kai 26,412 dropa Tou T. urticae. evikd, n
ONPEUTIKN TOu IKAVOTNTA ATAV  ONUAVTIKG PEYOAUTEPN YyIa TO TTPWTO €idog Agiag.
Emiong, n katavaAwBeioa Biopyala ammd 10 apTrakTikd Ppédnke o1 ATav oxedov
QIMAdolia oTtnv TTEPITTTwon Tou w¢ Agia Xpnoipotroinke 1o E. orientalis o€
ouykpion Pe 10 T. urticae. Ta atroteAéopara autd deixvouv 0TI TO M. pygmaeus
KATavaAwvel onuavtikd apiBud ardpwyv Tou E. orientalis kal ETTOPEVWG TO APTTAKTIKO
auto pTTopei va oupPBdaAAel oTov €Aeyxo Twv TAnBuouwv Tou E. orientalis TTou
atroTeAel Eva vEo CwIKO eXBPO yia BIAPOPES KAANIEPYEIEG OTN XWPO YOG.
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Predation rate of Macrolophus pygmaeus (Hemiptera: Miridae) at various
densities of its prey Eutetranychus orientalis and
Tetranychus urticae (Acari: Tetranychidae)

S. PSAROUDAKIY, V. EVAGELOU?Y, D. PERDIKIS?,
G. PAPADOULIS! and A.A. FANTINOU?

!Laboratory of Agricultural Zoology and Entomology
Laboratory of Ecology and Environmental Sciences,
Agricultural University of Athens, lera Odos 75, 118 55 Athens, Greece

The insect Macrolophus pygmaeus (Rambur) (Heteroptera: Miridae) is a
predatory bug that preys on soft-bodied pests such as whiteflies, lepidopteran eggs
and larvae but also on mites (Perdikis and Lykouressis, 1997, 2000; Enkegaard et
al., 2001). The purpose of this study was to investigate the predation rate of 5"
instar nymphs of this predator on females of the mite pests Eutetranychus orientalis
Klein and Tetranychus urticae Koch (Acari: Tetranychidae) under laboratory
conditions at 25+1°C on pea leaf-discs. The prey densities were 3, 6, 9, 12, 24, 48
and 96 items of each prey species, separately. Generally, the predator consumed
significantly more prey items and obtained a higher biomass feeding on E. orientalis
than T. urticae. Its predation rate was found to be as high as 87.9+1.13 items of E.
orientalis and 26.4+2.0 items of T. urticae at the highest prey density used. These
results indicate that this predator can contribute to the control of E. orientalis, which
is a newly invasive pest in Greece.
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AgiToupyiKf a1TéKpPIOoN KOl TTpoTiunon Tou Iphiseius degenerans
(Acari: Phytoseiidae) pe Agia Tetranychus urticae kai
Eutetranychus orientalis(Acari: Tetranychidae)

A. M[TASEBANH?, ®. APIZOY?, N. AAMIMPOIMNOYAOZ:?, A. MEPAIKHE?,
A. DANTINOY? kai I". MAMAAOYAHZ!

1Epycrcrrr?plo ewpyikng ZwoAloyiag & EvropoAoyiag, Newtroviké Mavemoriuio ABnvwv
Epyaaornpio OikoAoyiag & lMpoaraaiag MNepiBdArovrog, Mewtrovikd MNavemarhuio ABnvwv

H peAétn NG AeitoupyikAg atmokpIong €vOG APTTOKTIKOU OKAPEWS, OTTO
olkoAoyIKA atroyn, Bewpeital WG PESO aATTOTIUNONG TNG €TTIOPACNG €VOG PUOIKOU
exBpol oTov TANBuoud Tou Bnpdpatog (Helle et al.,, 1985). MapdAAnAa, n
dlepelivnon TNG TTPOTIMNONG TNG APTIOKTIKOTNTAG €VOG (QUOIKOU e€XBpou peTagU
O1a@opwv €I0WV Agiag €xel WG aTTOTEAECUA OTNV KOoAUTEPN agioAhdynon autol wg
BioAoyikoU Trapdyovra eAéyxou exBpwv QUTIKWV €10WV OIKOVOUIKNAG onuaciag
(Manly et al., 1972). To €idog |. degenerans Berlese @aiveTal 0TI GUYKEVTPWVEI TA
BIOAOYIKG XQAPOKTNPIOTIKG TTOU TO KaBIoToUv éva e€v OUVAUEI GNUAVTIKO QUOIKG
€X0p06 (EppavounA kai MatradouAng, 2000).

H A€IToupyikr) amokpion Twv OnAUKWY OTOMWV TOU OPTTOKTIKOU OKAPEWS
Iphiseius degenerans Berlese oeg aufavopeveg TTUKVOTNTEG ONAUKWYV ATOPWY
Tetranychus urticae Koch kai Eutetranychus orientalis Klein oe @UAAa @acoAiou
MEAETABNKE O€ epyaoTnpIakéG ouvbnkes. Ta atroTeAéopaTa £€3eiav 6T 0 BnpeuTthg
KaTavaAwoe onUavTIKA TTEPIcOOTEPA ATopa Tou E. orientalis amd ekeiva tou T.
urticae o€ OAeg TIG TTUKVOTNTEG Agiag TTou €€eT@oBnkav. H nuepAoia katavaAwaon
TOU APTTOKTIKOU QUEABNKE PE TNV AUENON TNG TTUKVOTNTAG PEXPI EVOG onuEiou Kal
oTa duo €idn Agiag 6TTOU Kal emMTEUXONKE O KOPEOPOG Tou. H AeIroupyikh attékpion
Bpébnke va eivar Tutou Il, kai TTapdAAnAa peyaAltepog puBudg eTribeong Kai
MIKPOTEPOG XPOVOG XEIPIOHOU ekTINAONKav pe Agia 1o E. orientalis. H rpoTipnon tou
QPTTAKTIKOU BIEPEUVAONKE OTNV TAUTOXPOVN TTOPOUCia Kal Twv duo €1dwv Agiag o€
OIAPOPETIKEG avaloyieg Kal O aufavOuEVEG TTUVOTNTEG. TO QPTTOKTIKO ETTESEICE
MeEYOAUTEPO puBPG KoTavAAwong Kal PEyYOAUTEPN TIPOTIUNON yia 1o €idog E.
orientalis. Autr] N oupTTEPIPOPA PTTOPET va CUVOEETAI PE TO PIKPOTEPO PEYEBOG TOU
€idoUg auTou Kal TNV dUoKOAIa Tou BnpeuTr va avTatre{éABel aTov oxXnuaTioud 10ToU
atré 10 T. urticae 1810iTEPA OTIG PEYAAEG TTUKVOTNTEG BNpAuaTog. Ta atmoTeAéopaTa
elonyouvtal o1l 1o apmakTikd |. degenerans pTmopei va  BewpnBei  évag
atroTeAeauaTIKOG BIoAoyIKOG exBpdG yia Tn diaxeipion E. orientalis otn Meooyeiakn
Aekavn.

BiAloypagia
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predation experiment. Am. Nat. 106: 719-736.

Functional response and preference of the predaceous mite
Iphiseius degenerans( Acari: Phytoseiidae) to Tetranychus urticae and
Eutetranychus orientalis (Acari: Tetranychidae)

A. BAKSEVANIY, F. DRIZOU?, P. LABROPOULOS?, D. PERDIKIS?,
A.FANTINOU? and G. PAPADOULIS?

"Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens,
lera Odos 75, 118 55, Athens, Greece

“Laboratory of Ecology & Environmental Sciences, Agricultural University of Athens,
lera Odos 75, 118 55, Athens, Greece

The functional responses of the female phytoseiid mite, Iphiseius degenerans
Berlese, to increasing density of females of its prey, Tetranychus urticae Koch and
Eutetranychus orientalis Klein, on bean leaves, were studied under laboratory
conditions. Our results indicated that the predator consumed significantly more
items of E. orientalis than T. urticae at all densities treatments. Daily consumption
of the predator increased with increasing prey density up to a certain maximum
number for both prey species, above which a plateau resulted. A Type Il functional
response was determined by a logistic regression model. The highest estimated
value a (instantaneous rate of attack) and the lowest value of Th (handling time)
were found for the predator feeding on E. orientalis. Prey preference was evaluated
by simultaneously presenting both prey species to the predator in various ratios and
at increasing densities. Iphiseius degenerans showed a higher predation rate and a
higher preference for E. orientalis at all the ratios and prey densities tested. This
may be due the smaller size and lower mobility of Eut. orientalis and the inability of
the predator to cope with the webbing of T. urticae. Our results suggest that I.
degenerans can be considered suitable biological control candidate with respect to
its preference for E. orientalis in the Mediterranean region.
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To&IKOTNTA TPIWV EVTOMOTIAB0YWVWY HUKATWY O€ VUPPES KAl EVAAIKA TG
HUyag Tng Mecoyeiou

E.l. MMEPHZY?, A.N. MAMAXPHETOZ?, N. YTPOY?, £. ANTQNATOZ2? kai
A.X. KONTOAHMAE?

1I7c1vs1'rlcrn?/.uo Tou Pévrivyk, 2xoAn ewrtroviag, MoAmkng kai Avarruéng,
Whiteknights PO Box 237, READING RG6 6AR, U.K.
*Mrrevakeio QuromraboAoyikd Ivorirouto, Tunua EvrouoAoyiag & Mewpyikng ZwoAoyiag,
2reavou AéAtra 8, 145 61 Knepioid

H puya 1ng Meooyeiou, Ceratitis capitata (Wiedemann) (Diptera: Tephritidae),
atroTeAEl €vav atmd Toug ONUAvVTIKOTEPOUG £XOPOUG TwV KOAAIEPYEIWY TTAYKOOHIWG,
TPooRAaAAovTag TrepicadTepa atmd 300 €idn @PoUTWV TTPOKAAWVTAG CNUAVTIKEG
amwAeleg otnv  mapaywyr (Liquido et al., 1991). O ouvnBeig pEBodOI
QVTIMETWTTIONG TOU €viOpou PBacifovtal OoTn XPAON EVIOUOKTOVWY OUCIWYV, HE TIG
YVWOTEG yia Tov AvBpwTio Kal 1o TTEPIBAANOV BETIKEG KAl apvNTIKEG ETTITITWOEIG
(Urbaneja et al., 2009). Metagu Twv evaAAOKTIKWV PEBGBWY TTou dlEpEUVWVTAl YIa
TNV QVTIYETWTTION TOU EVTOPOU CUYKOTOAEYETAI KAl N XPAON TwV evTopoTTaboydvwy
MUKATWY, oI oTroiol @aivetal va OlaBéTouv onuavtik eviopoTraboydvo Opdon
evavTiwy NG puyag NG Meooyyeiou KaBwg kal AAAwV €18WV TIG OIKOYEVEIAG TWV
Tephritidae (Quesada-Moraga et al., 2006).

>KoTog Tng Trapoucag epyaciag Atav va diepeuvnBei n eviopomaboyovog
Opdcon OpPICPEVWY OTTOPOVWOEWYV attd €AANVIKG €8A@n, Twv PUKATwY Beauveria
bassiana (Balsamo) Vuillemin, Paecilomyces fumosoroseus (Wize) Brown and
Smith  kar  Metarhizium anisopliae (Metschnikoff) Sorokin  (Ascomycota:
Hypocreales) og vupgeg kal evijAika TnNG puyag tng Meooyeiou. H tautoTtroinon tou
€idoug TNG KABe ammopdvwong puknta €yive pe PCR kai aAAnAouxion pépoug Tng
meploxng ITS (rDNA), xpnoipotroiwvtag DNA atmd ugég kal otropia. H ouykpion
Twv oAAnAouxiwv otn PBaon dedopévwyv GenBank pe 1O €gpyaAeio BLAST
emBeBaiwoe To €idog TNG KABe atmmopdvwong. Or aAAnAouxieg €xouv KaTaTeBEl OTIG
Baoeig dedopévwv GenBank kai BOLD.

Ta evAIka TOu eviOUOU €KTEBNKAV OTOUG EVTOMOTTOBOYOVOUG PUKNTEG E€iTE PE
ETTAQPN O WEKAOUEVEG ETTIPAVEIEG €iTE PE TTPOOORKN KOVISIWV TWV PUKATWY OTNV
TPO®N €VW Ol VUUPEG TOU EVIOUOU EPPRATITIOTNKOV O€ UBATIKO EVAIWPNUA TwV
KovISiwv. ZTnV Tpo®r xpnolhoTroinénkav dU0 CUYKEVTPWOEIG Twv Kovidiwv 0,75 x
10 ka1 0,75 x 107 kovidia/ml TPOPAS VW yIa Ta TTEIPAPATA EKBEONS TWV EVAAIKWY
0€ WYEKAOWEVEG ETTIQPAVEIEG N CUYKEVTPWAN TWV KovISiwy ATav TNG Taewg Twv 8,8 x
10° Kovidia avd cm?. O1 VOUQES ePBATITIOTNKAV OE SUO GUYKEVTPWOEIS KOVISIwY 1,5
x 107 ka1 1,5 x 10° kovidia/ml evaiwpApatog. Ma TIC TPOVUUQES HETPRBNKE TO
TTO000TO TNG EPPAVIONG TwV €VNAIKWY KAl yia Ta eVAAIKO TO TTOC00TO BvnoIuoTnNTOg
yla didotnua 12 nuepwv atmd 10 XPOvo €KBECTG TOUG OTA KOVidla TWV HUKATWV.
EmmAéov diepeuvABnke n duvaTdTnTa PETAdOONG KOVISiWV HETAEU Twv €vnAIKWY
TOTTOBETWVTAG EVAAIKA TOU £VOG PUAOU TTOU €iXaV UTTOOTEI PETAXEIPION PE KOVIdIO PE
€VAAIKO TOU avTIBETOU QUAOU TTOU BEV EKTEBNKAV OE KOVidIa TwV EVTOPOTTAB0YOVWY
MUKATWV.

O1 vOp@eg Tou €viOPOU TTOU EKTEBNKOV OE KOVidIA TwV PUKATWY EUPAVIOQV
BvnoiuoTnTa TToUu KUPAvenke atmd 18,7 £wg 30,9% avaloya pe 10 €id0og Tou PUKNTA
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Kal Tn OUuykévTpwon Twv Kovidiwv. ETITTAéov Ta eviAIKa TTOU TTpoékuyav atd TIg
VUUQEG TTOU €iXav UTTOOTEI PETAXEIPION ME KOvidIa Twv MPUKATWY Trapouadiacav
auénuéva TooooTd BvnoiuodTnTag TTou Kupdvinkav amo 28,5 éwg 47,5%. Ta
€VAAIKA TTOU TPAPNKAV O€ TPOYI) EUTTAOUTICNEVN PE KOViIdIO JUKATWYV TTapoudiacav
TT0000Té BvnoiudTnNTag TToU Kupdvenkav atré 41,9 €éwg 81,8%, avdAoya pe 1n d6on
Kal To €id0g Tou puknTa. Ta uynAdTEPa TTOCOaTA BvnoiudTNTag dIaTNoTOONKAV YIa
TO PUKNTa B. bassiana kal Ta xaunAdtepa yia 1o puknta M. anisopliae. H €kBeon
TWV eVANKWY O€ ETIPAVEIEG WEKAOWEVEG HE KOVIOIO TWV HUKATWY TTPOKAAECE
BvnoiuoTnTEG TNG TaEews Twv 46,8, 56,3 kal 88,0% yia Toug puknTeg M. anisopliae,
P. fumosoroseus kai B. bassiana avriotoixa. O ouvOuoopdg eKTEBEINEVWV O€
Kovidla evnAikwv PE PN ekTIBepéva £0€IEE O€ OPIOUEVEG TTEPITITWOEIG WETAPOPA
AUTWY ATTO EVIOUO O€E €VTOUO.

Ta atmmoteAéopara deixvouv OTI ATTOPOVWOEIG HUKATWY aTTd eAANVIKA €84Qn
£€XOUV ONUAVTIKI EVTOPOTTOB0YOVO OpAaCn evaVTiWY TWV EVNAIKWY KAl TWV VUPQWY
NG YUyag Tng Meooyeiou. EmmmAéov n dpdon autnh ptropei va emTeuxOei KATW aTTd
OIA@OPETIKOUG TPOTTOUG €KOEONG TWV EVTIOPWY OTA KOVIdIA TWV HUKATWY YEYOVOG
TTOU TTOPEXEI TN OUVOTOTNTA VIO EQAPUOYA TOUG HE TTOIKIAOUG TPOTTOUG O€ TUVORKEG
aypou (Yekaopoug KAAUWEWG, SOAWNATIKOUG YEKATHOUG, EQapuoyr 0To £5a¢P0g).
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Toxicity of three entomopathogenic fungi on pupae and adults of the
Mediterranean fruit fly

E.l. BERIS'?, D.P. PAPACHRISTOS?, N. FYTROU?, S. ANTONATOS? and
D.C. KONTODIMAS?

'University of Reading, School of Agriculture, Policy and Development,
Whiteknights PO Box 237, READING RG6 6AR, U.K.
Benaki Phytopathological Institute, Department of Entomology & Agricultural Zoology,
8 St. Delta str., 145 61 Kifissia

The Mediterranean fruit fly, Ceratitis capitata (Wiedemann) (Diptera:
Tephritidae), is one of the most notorious insect pest worldwide, causing severe
damages to more than 300 fruit species worldwide. Entomopathogenic fungi, along
with other microbial entomopathogens, have recently begun to present increasing
scientific interest in terms of controlling population of fruit flies. In this study, we
evaluated the lethal effects of the entomopathogenic fungi Beauveria bassiana
(Balsamo) Vuillemin, Paecilomyces fumosoroseus (Wise) Brown and Smith and
Metarhizium anisopliae (Metschnikoff) Sorokin (Ascomycota: Hypocreales) on
pupae and adults of C. capitata. One isolate was selected as a representative of
each species. Pupae were dipped for 60 seconds in spore suspensions of 1.5 x 10’
and 1.5 x 108 conidia/ml for each fungal isolate. Pathogenicity of the fungi against
adults was tested under two different applications. Adults were treated either by
digesting conidia or by exposing them to conidial residue. In the conidia feeding
bioassay, adults were provided with a mixture of conidial suspension and standard
adult food in final suspensions of 0.75 x 10" and 0.75 x 10 conidia/ml of food. In
conidial residue exposure bioassay, adults were exposed to Petri dishes which
were entirely covered by conidia in a concentration of 8.8 x 10° conidia/cm?.
Moreover, combinations of treated with untreated adults were used in order to
investigate if conidia can be transmitted between individuals.

Average mortality of pupae, after immersion of pupae into conidial suspensions,
ranged from 18.7 to 30.9%. Adults obtained from treated pupae showed higher
mortality compared to control in all cases. Adult mortality ranged from 28.5 to
47.5% depending on fungal species and dose. Average mortality of C. capitata
adults after feeding on conidial suspension (mixed with artificial food) for 24h
ranged from 41.9 to 81.8%, depending on species and dose and was higher for
adults fed on B. bassiana conidia and lower for those fed on conidia of M.
anisopliae. Exposure of adults in conidial residue caused an average mortality of
46.8, 56.3 and 88.0% for M. anisopliae P. fumosoroseus and B. bassiana
respectively. Combining treated with untreated adults indicated a portion of conidial
transmission in some cases.
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B10a1TO86MNON EVTOMOKTOVWYV ATTO TIG ETTIPUTIKEG JUHES
Rhodotorula glutinis kan Rhodotorula rubra

E. MMEMMNEAOY ka1 B. ZIOIAZ

Epy. lewpyikng ®apuakoAoyiag, ewoviké mavermioTiuio ABnvawy,
lepd O66¢ 75, Boravikég, ABrva

H avixveuon UTTOAEIUPATWY QUTOTTPOCTATEUTIKWY TIPOIOVIWY O @pouTa Kal
Aaxavika atroTeAei éva Béua éviovng dnuooiag avnouxiag. H Utmapén em@uTIKWV
MIKPOOPYQAVIOPWY PE TNV IKAVOTNTA aTTOOOUNONG QUTOTTPOCTATEUTIKWY TTPOIOVTWV
Ba uptopoloe va Bewpnbei wg €vag TOaAvOg TPOTIOG ATTOPAKPUVONG TwV
UTTOAEIJPATWY QUTOTTPOCTATEUTIKWY TTPOIOVTWY atmd Ta QUTIKA TrpoidvTta. lNa 10
OKOTTO auTtd oTnv TmapoUca PEAETN BIEPEUVABNKE N IKAVOTNTA TWV ETTIPUTIKWV
Cupwv Rhodotorula glutinis ka1 Rhodotorula rubra otnv amodéunon Twv
evioyokTOvwy chlorpyrifos, diazinon, lufenuron kai teflubenzuron oe TeXVNTO
Opemmikd UAIKO Kai og KopTtoUg Toudtag. OTwg Trapatnpribnke, o1 pubuoi
BloaTTOd6UNONG TWV EVIOUMOKTOVWY in vitro ATav avaloyol TnG auénong Tou
MOAUOPATOG TWV CUUWYV KOl TNG CUYKEVTPWONG TOU EVTOPOKTOVOU Kal ETTNPEACTNKAV
amd 10 XpOvo Kai Tn Beppokpacia emwaong Twv KaAAEpyeiwv Twv Cuuwv. H
TPOooBNKN YAUKOZNG OTO BPEeTITIKO UNIKO avaTrTuéng Twv CUuWwv KaBuoTépnoe Tn
BioatrodopnTikA dpdon Tng Rhodotorula glutinis evw avtiBeta evioxuoe tn dpdon
NG Rhodotorula rubra. H xprion ouvepyioTikwyv TTapayoviwy (triphenyl phosphate,
piperonyl butoxide kai diethyl maleate) ka1 n epapuoyr evCUUIKWY SOKIYWV ESEIEav
TTWG TO €VCUPIKO OUCTNHA TWV ECTEPOOWYV EUTTAEKETAI TTIBavOV oTn Bioatrodounon
Tou chlorpyrifos, Twv Tpavogepacwy Tng yAoutaBeidvng oTn Bioamodouncn Tou
diazinon Kal Twv JOVOLUYOVOOWY TTOU €XOUV WG TTPOCBETIKF Opdda TO KUTOXpWHA
Psso otn Bioammodopnon Twv lufenuron kai teflubenzuron. H peiwon Twv
UTTOAEIJPATWY TWV QUTOTTPOOTATEUTIKWY TTPOIOVTWY OTOUG KOPTTOUG TOUATAG ETTEITA
amd TOoV WEKOOMO TOUG MPE KUTTOPO CUUNG KAl €VTOPOKTOVO EeTTIRefRaiwoav Ta
avTioTolXa €uprpaTa OTo TeEXVNTO OPeTTIKO UAIKG. Ta atmmoteAéopata TNG MEAETNG
uttodelkvUiouv TTwg ol ¢upeg Rhodotorula glutinis kar Rhodotorula rubra 6a
pTTOpoUCcaV a@evog va xpnolpoTroinBolv Pe eTTITUXia yia TNV aTTopdkpuvon A TV
amoTtogikotroinon Twv chlorpyrifos, diazinon, lufenuron kai teflubenzuron amé Ta
Aaxavika Kai a@eTépou TTwg Ba TTpETTel va AauBdaveral goapd uttown o TTANBUCUOG
TWV EMQUTIKWY CUPWY Katd ToV KaBopiopo Tou xpovou TeAeuTaiag eméuRaong TTpiv
TN OUYKOMION OTA TTEIPAUATA UTTOAEIMUATWV.
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QeéMipa évropa Tou ddkou TnG eAiIdg Bactrocera oleae (Diptera: Tephritidae)
o€ eAaIwVEG BIOAOYIKAG Kal CUMBATIKAG KAAAIEPYEIQG

A. KAAAITZAKH! kai M. MAPKETAKH?

'Ebviké 15pupa Ayporikns Epeuvag, Ivatitouro EAIGs &Ymorpomikwyv Purwv Xaviwy,
Epyaaornpio EvrouoAoyiag, Aypokntrio 73100 Xavid
Mavemoriuio Ayaiou, Tunua lMepiBdArovrog, 81100 MutiArivn

Ta ommoudaidTepa €idn wEeAiywy evidpwy Tou dAKOU OTn XWpPa HPag eival Ta
18ayevn ektotrapacitoeidf Eupelmus urozonus Dalm., Pnigalio mediterraneus Ferr.
& Del., Cyrtoptyx latipes (Rond.) kai Eurytoma martelli Dom., 10 evOOTTapaCITOEIOEG
Opius concolor Szepl., 1Bayevég TNG Bopeiou AQpIKNG, To oTToio £Xel atTeAeuBepwOEi
Kal €YKAIMOTIOTEI O TTOANEG PECOVYEIOKEG XWPEG CUMTTEPIAOUBavOuEVNG Kal TNG
XWPOG HOG KAl TO GPTTOKTIKG €VTOMO TwV wwv Tou dakou Prolasioptera berlesiana
Paoli (Neuenschwander et al., 1980; Michelakis, 1986).

O oKomog TNG PEAETNG ATAV N KaATAyPo@r €10WV WEEAIJWY EVIOUWY TTOU
TTAPACITOUV TO &AKO TNG €AIGG, N TTANBUCUIOKA TOUG oUVBEaN KABwWG Kal N EKTIUNON
TOU TT0000TOU TTOPACITIONOU O€ BIOAOYIKOUG Kol CUMBATIKOUG EAQIWVEG TOU VOUOU
Xaviwv.

H peAétn mpayuatomroindnke oe 6 ehaiwveg (3 BIoAoyIKAG Kal 3 cUUBATIKAG
KOAAIEPYEIOG), EKTAONG TTEPITTOU 15 OTPEUUATWY EKOCTOG, aTNV TTEPIoXN ZUPBpayou
Xaviwv, 10 2010. ZToUg 2 BIOAOYIKOUG EAQIWVEG YIA TNV QVTIMETWTTION TOU OAGKOU
TpayuyaToTroinOnkav doAwpatikoi amd €dAPOUG WEKOOMOI PE TO €TOINOXPNOTO
OUPTTUKVWHEVO S0Awpa Success™ 0,24 CB (spinosad 0,24% + AOAWHQ), €V
atov 3° TommoBeTrBnKav Trayideg yadikng Tayideuong EcoTrap. e KABe £mAeyuévo
ehaiwva yivotav deiygoToAnwieg TTpooBeRAnuévou atrd dAKO eAaIOKAPTIOU KABE
Oekattévie nuépeg, ammd 10 TEAOG louAiou péxpl To TEAOG OkTwRpiou, atd
eAa16devdpa  TToIKINiag Kopwvéikng kal Toouvdtng. O1 KapTroi OTn  OUVEXEl
METAQEPOVTAV OTO €pYAcThpIo amod Toug otroioug 100 kapTroi e¢eTdlovtav yia Tov
TPOCdIoPICUS TOU TTO0O0CTOU TTAPACITIONOU €VW Ol UTTOAOITTOI TOTTOBETOUVTAY OF
eIBIKG eTTWaOTAPIO PEXP! va eEEABOUV Ta akpaia TTapaaiToeldr. O TTPoodIopIoHOg
TWV WEEANJWY  eviopwy  Eyive PBaoel KAeidag pe TN Ponbeia gpguvnTIKOU
OTEPEOOKOTTIOU. INa Tov UTTOAOYIOPG TOU TTOCOCTOU TTAPACITIONOU XPNOIUOTIOINONKE
o TUTTOG TToU €xel TTpoTaBei ammd Tov van Driesche (1983): % mapaoimiouds =
mapacitiouéva aroua éevior / oUvoAo arouwyv €evioTr, OTTOU WG GUVOAO OTOPWYV
TOU &EVIOTA ava@EPOoVTal TA TTOPACITIOPEVA, Ta CwvTavd, KaBWG Kal Ta VEKPA, aTTo
KN TTapacITIKA aitia, dropa Tou EevioTA. MNa Tnv afloAdynon Twv oTToTEAECUATWY Ta
o0edopéva  TTOU  OTTOKTABNKAV  avaAuBnkav  XpnOIYOTIoIWVTAG TNV avaAuon
d1a0TToPAG (Anova).

To T0000TO TIOPACITIONOU KaTd Tn OIdpKEId TNG MHEAETNG  TTapoudiace
ONMAvTIKEG OIAKUPAVOEIG KAl KUPAvOnke atd 8,3% ¢wg 66,1% (uéoog 6pog: 31,1%)
oTa BloAoyikéd eAaiddevTpa TToikIAiag KopwveEikng wekalopeva ue spinosad, amré 0,0
€wg 31,9% (péoog 6pog: 14,9%) ota BioAoyikd eAaiddevtpa TToiKIAiag KopwveEikng
pe Trayideg EcoTrap, amé 1,7 éwg 41,6% (péoog 6pog: 17,9%) ota BioAoyika
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eAa16devTpa TToIKINiag ToouvdTng, atmd 2,9 éwg 50,9% (péoog Opog: 23,4%) oTta
oupBaTiké eAaiddevtpa TroikIAiag Kopwveikng kai atd 0,0 €éwg 77,7% (u€cog 6pog:
35,6%) ota oupBartikd TroikiAiag ToouvaTng.

210 TACiola TG TTapoucag PEAETNG PPEBNKav Kal TTPOCBIOPIOTNKAV TO WPEAINA
évToua Tou dAKOoU TTou avikouv oTa €idn E. urozonus, P. mediterraneus, E. martelli,
O. concolor kai P. berlesiana. To Tapacitosi®ég ToU PpéOnke va €xel Ta
TEPIO0OTEPA ATOPA OTO OUVOAO TWV BelYPdTWY fTav 10 E. urozonus. To €idog autd
avTITTPOoWTTEVE TO 40% Twv atépwy OAwv Twv €1IdWv. To apTrakTiké P. berlesiana
avTimpoowTreue 10 29%, 10 O. concolor avmimpoowTtrevue 10 25%, 1O P.
mediterraneus 10 5% kai 1o E. martelli 10 1% Twv atépwv OAwv Twv EIBWV.

H emidpaon Tou mapdyovta ‘TroikiAia eANIGG’ 0TO TTOOOCTO TTAPACITIONOU TOU
Odko dev fTav onuavTikr. ETriong n emmidpaon Tou TTapdyovta ‘TPOTTOU KOAAIEPYEIAS
(BroAoyikn | cupBaTikA) OTO TTOCOOTO TTOPACITIONOU Oev ATAV ONUAvTiKr. MNa 6An
TNV TEPiodo, Ta YECA TTOCOOTA TTAPACITIONOU Tou &AKOU OTa EAQIODEVTPA TTOIKIAIOG
Kopwvéikng kal Toouvatng Twv BIOAOYIKWY Kal CUPBATIKWY eAQIOVWYV dev dIEQEpavV
onMavTIkG JeTagu Toug.
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Natural enemy complex of Bactrocera oleae (Diptera: Tephritidae)
in organic and conventional olive groves

A. KALAITZAKI* and M. MARKETAKI?
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2University of Aegean, Department of Environmental Studies, Mytilene 81100 Greece

The percentage of parasitism as well as the natural enemy complex of
Bactrocera oleae (Gmelin) (Diptera, Tephritidae) in organic and conventional olive
groves, located in Zymbragou region of Chania, Greece, were studied on 2010.
During the experimental period, five species of natural enemies, four chalcid
parasitoids and one predator attacked olive fruit fly, immature stages and eggs,
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respectively. The most abundant was the parasitoid Eupelmus urozonus, which
constituted the 40% of the natural enemy complex, followed by the predator
Prolasioptera berlesiana (29%) and the parasitoids Opius concolor (25%), Pnigalio
mediterraneus (5%) and Eurytoma martelli (1%). The percentage of parasitism was
significant fluctuated through the sampling period in organic and conventional olive
groves. The highest rates of parasitism were observed at middle of August and
middle of September while, the lowest were observed at the end of October. No
significant differences were observed regarding total parasitism rates among the
organic and conventional olive groves.
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H emidpaon opIoPEVWYV JUKNTOKTOVWY OTNV AVATITUN KOl JOAUGHATIKOTNTA
Tou Paecilomyces lilacinus (Deuteromycetes)
gvavTia oToug KouBovnuatwdeig Meloidogyne spp.
(Nematoda: Heteroderidae)
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TexvoAoyiag ewtroviag, TEI MeooAoyyiou

O1 vnuaTtwdeig Tou yévoug Meloidogyne, onuavTikd TopdoITa TwWV QUTWV HE
MEYGAO €UPOG ECeVIOTWY, TIPOKAAOUV Tn ONMAVTIKOTEPN OIKOVOUIKA {nuid arrd
OoTToIa®ATTOTE AAAN OPAdA PUTOTTAPACITIKWY VNUATWOWY. ZAUEPA KATATTOAEPOUVTAI
KUPIWG HE 0pyavoQwa@opIkd Kal KapBauidikad vuaTtwdokTova. QoTéc0o, 0 HUKNTAG
Paecilomyces lilacinus (Thom) Samson Tou evtomietal OTO €00POG, E£XEI
TTAPOUCIACEl GNUAVTIKA ATTOTEAECHOTA WG TTAPAYOoVTag BIOAOYIKAG KATATTOAEUNONG.
O puknTag autdg TrapaciTei o€ apketd oTddia Tou BloAoyikoU KUKAOU Twv
vnUatwdwy, OTTOUdATIOTE €xel TNV eukaipia va €pBel oe ema@r padi Toug.
Anuioupyei UQEG EVIOG TV I0TWV Kal 0Tn cuvéxeia Trapdyel amropia. Eival og Béon
va avaTrTUooETal KAl va TTapdyel OoTropia akOpn Kal otav Aiya pévo OpeTTTIKG
OuoTaTIKG €ival S1aB€aiua, 1 XwpPig va PoAUvel AuECa Ta wd, UJE ATTOTEAECUO VO
augaveral n mMOAvOTNTA TTAPAYWYNG OTTOPIWV OTNV TTEPIOXA TNG PICOC@aIPAG OTTOU
ATTaVTWVTAl Ol vNuaTwdElg oToXol. Eival idiaitepa TTpocappoouévo ae DIGPOPETIKEG
TEPIBAAOVTIKEG TUVORKEG, PTTOPE va eTTIRILOEI aTToudia {evioTA Kal gival cupBatd
ME TTOANG puKNTOKTOVA KOl vNPOTwdoKTOVa. EmmTTAéov, n IKavotntd TOU VO
avatTuooEeTal ETMQUTIKA A EVOOQUTIKA, TO KABIOTA £vav atrd TOUG TTI0 EATTIOOPOPOUG
Kal  mBavoug TTapdyovieg  PloAoyikoU  eAéyxou yia TR diaxeipion  Twv
QUTOTTOPAOITIKWY  vnuatwdwyv. H Tapolca epyacia £0eige  OTI oplopéva
MUKNTOKTOVO PTTOPEI va TTapeuTTodicouv Tnv avattugn Tou P. lilacinus akdun kai o€
XOUNAEG ouykevipwoelg. EmmAéov, ammoTeAolv €va  ONPAvTIKG  TTEPIOPICTIKO
TTapdyovTa yia TNV avamTuén Tou pUkNnTa, 1810iTEpa Katd Ta TTpwTa oTddia. H
QAVEKTIKOTNTA TOU pUKNTa OlE@epe PETALU Twv SIGQOPWY HPUKNTOKTOVWY TTOU
dokipydoTnkav. Ala@opég oTo emimedo avoXAg TTapaTnPEABNKavV aKoOun Kal o€
OIAQOPETIKEG CUYKEVTPWOEIG TOU idlou puknTokTovou. To P. lilacinus €d1e uwnAn
avoyr ota azoxystrobin kai propamocarb. ETriong avamtixdnke oe xapnArn Kai
péon ouykévipwon mancozeb, metalaxyl-M + mancozeb kai fosetyl-Al, aAAG dev
MTTOPECE VO avOTITUXOET OTIG UWNAEG OUYKEVTPWOEIG, EVW) QVATITUXONKE O€ XAUNAEG
OUYKEVTPWOEIG captan, ala dev ptopece va avatTuxBei oTIg PEOEG KAl UWNAEG.
Kappia avoxry dev mapatnendnke ota fosetyl-Al + mancozeb kai carbendazim.
KaA\iépyeieg Tou P. lilacinus oe dayop emédeiav Ppadeia avamruén trapoucia
hymexazol, udpoéeidiou Tou xaAkou, difenoconazale kai thiram oe oxéon pe 10 PN
TPOTTOTTOINMEVO Ayap. YTTOKOAAIEPYEIEG TOU MUKNTA TTOU PETAPEPBNKAV £V GUVEXEIQ
O€ Mn TPOTTOTIOINKEVO Ayap MUTTOPECAV OE YEVIKEG YPAUMEG VO avaTTTuXBouv €k
véou. QoT1600, HOAUCHO TTOU PETOPEPBNKE O€ HECO TToU TTEPIEiXE apyIKa fosetyl-Al +
mancozeb, o€ OAEG TIG OUYKEVTPWOEIG, Ogv PTTOpece va augnbei. Mepikég u@ég
avatrTixénkav amd KATola PoAUCHOTO O€ PWECO TTOU TTEPIEIXE apXIKG mancozeb,
metalaxyl-M + mancozeb, captan kai carbendazim, aAA& 6x1 amé 6Aa. QaTtdoo, av
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Kal 0 HUKNTAG avaTrTuxOnke TTOAU KAAG o€ opigpéva atrd Ta TPOTTOTTOINUEVA PECA
avdmtuéng, n avoxn autr TTapatnPABOnNKe O€ apXIKA OXEOOV OTTOOTEIPWHEVA
TEPIBAANOVTA, KOI CUVETTWG TA OTTOTEAéOUATA PTTOPE va SIaPEPOUV OTA PUOIKA
aypooikoouoTiuata. EE dAAou, n mapouca epyacia €6€ife OTI N TAUTOXPOVN
€Qappoyr PuknTokTOVWYV Kal P. lilacinus oT1o €da@og kal Ta @UAAa eTTnpeddel TNV
IKOVOTNTA TOU PUKNTA VA EAEYXEI TOUG VNUATWOEIG. 2€ OPIOUEVES OUWG TTEPITITWOEIG
TTapaTNEAONKE OCUVEPYIOUOG, OTTWG OTAV EQAPPOCTNKE O€ OUVOUAOHUO HE Ta
iprodione, etridiazole, propineb, azoxystrobin, difenoconazale i propamocarb, 61Tou
n mmoooaoTiaia peiwon Tou TTANBUoPoU Twv BnAuKwv aTOPwWYV OTIG piCeg ATav 44,
45.5, 42, 44, 46 ka1 44%, avtioToIXa, VW) OTTOU EQOPUOOCTNKE HOVO O PHUKNTAG rTav
39%. Ta wé Twv vNUATWOWV QaiveTal va Pnv €mmnpeadovTal ommd To PJUKNTOKTOVA
arroudia Tou WUKNTa, €vw n Tautoxpovn e@appoyn P. lilacinus kai carbendazim,
hymexazol r; fosetyl-Al + mancozeb, peiwoe Tnv IKavoTNTa TOU MPUKNTA VA
KATaoTPEPEl T WA KATA 44%. EviuTtwoiakd ATav 10 0TI Ta SI0QUAAIKE JUKNTOKTOVA
carbendazim kai hymexazol errnpéacav Tnv IKAvOTNTA TOU PUKNTA va EAEYXEI TOUG
vnuatwdelg. Ev katokAeidl, 0 wekaopog Twv @UAAwv dev dpa dia PECOU Twv
QUAAWYV 0AAG péow Tou oTagipaTtog Tou Wekadduevou SIaAUPATOG OTO £€00¢POG, aUTO
OnMaivel 0TI Ol AVTIMUKNTIOKEG IBIOTNTEG TWV PMUKNTOKTOVWY OPOUV KUPIWG HECW TOU
edapoug. Mavtwg 10 P. lilacinus mapouciddel cupBatdtnta pe TTOAAG puknTOKTOVA
eupeiag xpnong, yeyovog Tmou 1o KaBioTd duvatd va evowpatwdei oTig pebddoug
oAoKANpwEVNG Blaxeipiong Twv £XOPWV Kal A0BEVEIWV TWV GUTWV OTOV aypPoO.
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Influnce of certain fungicides on the growth and infectivity of Paecilomyces
lilanicus (Deuteromycetes) for the control of Root-knot nematodes
(Meloidogyne spp., Nematoda: Heteroderidae)

I. ANASTASIADIS! and E. KARANASTASI?

TUV HELLAS, Organization of Inspection and Certification, A. Paraskevi, Athens.
2Laboratory of Plant Protection, Department Of Greenhouse Crops and Floriculture, Technological
Educational Intitution of Messolonghi, Nea Ktiria,

GR-30200, Messolonghi, Greece

Over the last few decades, control of root-knot nematodes (Meloidogyne spp.)
has been primarily based on the use of soil fumigants and organophosphate or
carbamate nematicides. Paecilomyces lilacinus (Thom) Samson, a soil inhabiting
fungus, has shown bright scope for use as an effective biocontrol agent (Morgan-
Jones et al., 1984; Jatala, 1986; Dube and Smart, 1987). It is an opportunistic
fungus, parasitizing some nematode stages whenever it comes in contact with
them, growing hyphae within the host tissues and then producing spores. It is able
to grow and produce spores when only few nutrients, well adapted to diverse
environmental conditions, able to survive host-free periods and compatible with
many fungicides and nematicides (Cannayane and Sivakumar, 2001). Also, it can
grow epi- or endo-phytically (Cabanillas et al., 1988), thus being one of the most
promising and practicable biological control agents for the management of plant
parasitic nematodes. The present work showed that fungicides can inhibit growth of
P. lilacinus, even at low concentrations, while they can be a critical factor in the
growth and development of the fungus. P. lilacinus tolerance was variable among
the fungicides tested, while different levels of tolerance occurred within different
fungicide concentrations. It exhibited high tolerance to azoxystrobin and
propamocarb and grew at low and intermediate concentrations of mancozeb,
metalaxyl-M + mancozeb and fosetyl-Al, but not at high. It also grew at low
concentrations of captan, but not at intermediate and high and exhibited no
tolerance to fosetyl-Al + mancozeb and carbendazim. Cultures of P. lilacinus grew
slowly on hymexazol-, copper hydroxide-, difenoconazale- and thiram-amended
agar, compared with unamended agar. Subcultures of the fungus generally
resumed growth after transfers on unamended agar. However, plugs inoculated
onto medium originally containing fosetyl-Al + mancozeb, at all concentrations, did
not grow. Hyphae grew from some plugs inoculated onto medium originally
containing mancozeb, metalaxyl-M + mancozeb, captan and carbendazim, but not
from all of them. On the contrary, all subcultures inoculated onto medium originally
containing fosetyl-Al, grew on unamended agar. Although the fungus grew very well
in some of the fungicide-amended media, the tolerance was observed in initially
near-sterile environments, and the results may be different in natural
agroecosystems. Moreover, our data show that the synchronous use of soil and
foliage applied fungicides with P. lilacinus affect the ability of the fungus to control
nematodes. In some cases, however, a positive synergism was recorded, i.e. the
percentage reduction in numbers of females recovered from root systems was 39%,
when the fungus applied solely, whereas in combination with iprodione, etridiazole,
propineb, azoxystrobin, difenoconazale or propamocarb the respective reduction
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was 44, 45.5, 42, 44, 46 and 44%. Nematode eggs appeared to be unaffected by
fungicides, in the absence of the fungus. Synchronous application of P. lilacinus
and carbendazim, hymexazol or fosetyl-Al + mancozeb, reduced the ability of the
fungus to destroy eggs almost by 44%. Surprisingly, carbendazim and hymexazol,
which are foliar applied fungicides, affected negatively the ability of the fungus to
control nematodes. The conclusion is that foliage spraying does not act through the
leaves, but by trickling of the sprayed solution onto the soil, which means that
antifungal properties of fungicides act mainly through soil. P. lilacinus has been
found compatible with many fungicides used by farmers, therefore is important
towards the integration of its use with the common methods of pest and disease
control in the field.
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ToikoTnTa TOU oKeudouatog TETRASTOP® otnv a@ida Aphis fabae
(Hemiptera: Aphididae)

A. MAPTINOY?, M. MYAQNAZ®, A. PANTOMOYAOZ?, N. MMAMMIAHZ? kai
M. KONETANTOMOYAOY?

'Mrrevdkeio @uromaboAoyikd Ivarirouto, Epyaatripio BioAoyikrigc KaramoAéunong,
2. AéAra 8, Knopioid
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3Epyaorﬁplo Xnuikng OikoAoyiag & @uaikwy lNpoidviwy, Ivarirouro BioAoyiag, EKEPE
«Anuokpitocy, 153 10, Ay. MNapackeun, ATTIKAS

Ta TeAeutaia xpovia To €vOIAQEPOV TNG QUTOTTPOCTOCIOG €OTIAdETOl OTNV
avamtuén Biotexvikwyv (biorational) XnUIKWY TIPOIOVTWY UE OKOAPEOKTOVO N
EVTOUOKTOVO dpAon, oTa oTroia Ta £viopa Oev Ba avaTrTiooouv avOekTIKOTNTA, Ba
€Xouv eTIAEKTIKOTNTA Spdong, XAPNAr UTTOAEIMPOTIKOTATA KAl €AAXIOTN €TTidpacn
OTO OTTOVOUAWTA.

Ta BIOTEXVIKA AKOPEOKTOVO/EVTOUOKTOVA avaTrTuxOnkav JeTA a1rd HAKPOXPOVIES
MeAETEG TNG BIoAoyiag, TNG CUPTIEPIPOPAG KAl TNG OIKOAOYIOG Twv £XOpWV OTOXWV
Kal atroTeAOUV OKEUATUATA aTTO BIOAOYIKA EVEPYEG PUOIKEG OUTIEG TTOU GUVOUALOUV
€€EIBIKEUPEVEG PUOIKOXNMIKEG IDIOTNTEG.

Eivar yvwoTo 611 eviopokTéva QUTIKAG TTpogAeuong (TTUpeBpo, aladipakTivn,
poTevovn, VIKoTivn Kal did@opa QUTIKG alBépia €Aala) XpnoiyotroiouvTal €0W Kal
QIWVEG YIO TNV TTPOCTACIA TNG QUTIKAG TTapaywyns. Ta QuUTA yia va TTpooTaTeuTolV
atd Toug xOpoUs TOUuG XPNOIUOTTOIOUV TTANBWPA OUCIWY OTTWG GAKOOAEG, TEPTTEVIQ
KOl OPWHMATIKEG EVWOEIG, TTOANEG OTTO TIG OTIOIEG €ival €EEIOIKEUPEVEG KAl €XOUV
apeAnTéa €midpaon O€ Opyaviopoug pN-0TOXoUug Kal oTo TEPIBAAAOV  KaBwg
artroikodopouvTal TaxuTtara. AuTEG Ol OUCIiEG UTTOPOUV:

* va €XOUV APECQ TOEIKA aTToTEAEOATA,

* va AEITOUPYOUV WG AVTI-TPOPIKOI TTAOPAYOVTEG,

* va TTPOCTATEUOUV T QUTA ATTO 00BEVEIEG,

* VO XPNOIYOTTOIOUVTAI VIO TNV TTPOCEAKUGCH ETTIKOVIOOTWY,

* VO XPNOIUOTTOIOUVTAI VIO TNV ETTIKOIVWVIA JETAEU TWV QUTWV.

O1 dpaoTikég ouoieg TTOoU TrEpIEXovTal oto TETRASTOP®, n @apveooAn
(farnesol) ka1 n vepoANidOAn (nerolidol) eivalr TepTTévia (TEPTTEVOEIDEIG AAKOOAEG)
QUOIKNG TTPOEAEUONG Kal Bpiokovtal oTa ekxuAiopata TToAAWY @utwy. Kai o duo
mepidauBavovTtar otov katdhoyo GRAS (Generally Recognised As Safe), eivai
oupewveg Pe Tig ammaitioelg Tou FDA (US Food and Drug Administration) kai Tou
FEMA (Flavour Extracts Manufacturing Association) kal €ival €yKeKPIUEVEG WG
apwaTIKEG ouaieg oTnv Mapackeur TPOPIMWY Kal TTOTWV Kal atrd 1o ZupBouAio TG
EupwTng. Ettiong xpnoiyotroiolvral eupUtata aTn BIognxavia Twv KOAAUVTIKWY Kal
TNG APWHATOTTOIAG.

>¢ Blodokipég epyaaTnpiou, oUP@wva pe Ta TTPOTUTIA Tou WHO, ekTiundnke n
T0gIKOTNTA TOoUu Ookeudopatog TETRASTOP® og vOugeg kal evAAIKa GToua agidwv
Tou ¢€idoug A. fabae. Or [BiodokIuéG TpayuaToTTOINONKAV O €PYOAOTNPIAKO
TANBUCPO TToU dIOTNPEITO O€ PUTA KOUKIWYV. AéKa QUTA TTpoaReRANUEVA e aviAIKa
N evAiAIka dTopa a@idwv WekaoTnKav o€ SIAPOPEG CUYKEVTPWOEIG KOl EKTIMABNKE N
Bvnoiyotnta petd amd 24 wpeg. H peyaAuTtepn Bvnoipdtnta diamoTwinke oTn
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ouykévipwaon Twv 1,5 ml/l 1é6oo yia TIg VOP@eS 600 Kal yia Ta evAAika atoua. Ol
TINEG LCso ATav 0,60 kai 1,14 ml/l yia Tig vUP@EG Kail Ta EVAAIKO QvTiOTOIXA.

Méxpr onuepa yio 10 TETRASTOP® dev uttdpXouv €VvOEIEEIS yia avaTTTugn
avOekTIKOTNTAG. QG €K TOUTOU aTroTEAEl aO@AAr €mmAoyn yio va TePIANQOei o€
TTpoypdppaTa oAokAnpwuévng dlaxeipiong TANBuouwy emBAaBwy apBpdTTodwyv
o6TTou aTraITeiTal evaAAayr] BIOKTOVWY.

Toxicity of TETRASTOP® on the black bean aphid Aphis fabae
(Hemiptera: Aphididae)

A. MARTINOU?, P. MILONAS?, D. RAPTOPOULOS?, N. BABILIS? and
M. KONSTANTOPOULOU®

'Benaki, Phytopathological Institute, S. Delta, Kifisia
2Novagrica Hellas, Biological Products & Solutions, 10-12 Gravias str.,
10678, Athens, Greece
Chemical Ecology & Natural Products Laboratory, Institute of Biology, NCSR “Demokritos” Aghia
Paraskevi, 15310, Attikis Greece.

In recent years effort is being driven towards the development of biorational
products with acaricidal or insecticidal potency similar to that of the chemical ones
but would not allow insects to develop resistance, would have low mammalian
toxicity and would degrade rapidly in the environment.

Biorational acaricides-insecticides were developed after strenuous studies of the
biology, ecology and behavior of the pest targets and have led to products
composed of bioactive naturally occurring substances endowed with specific
physicochemical properties.

It is well established that insecticides of plant origin (pyrethroids, azadirachtin,
rotenone, nicotine and many essential oils of plant origin) are used since long ago
in plant protection. In their effort to protect against their enemies, plants use a
variety of substances such as alcohols, terpenes and aromatic compounds most of
which have negligible effect on non-target organisms and the environment as they
decompose rapidly. These substances may:

* have acute toxic effects,

* have anti-feedant effect,

« protect plants against pathogens,

« serve as attractants for pollinators,

« serve in plant-to-plant communication

The active ingredients in TETRASTOP®, farnesol and nerolidol are
sesquiterpene alcohols of natural origin. They are constituents of the essential oils
of many plant species and both of them are of GRAS status (Generally recognised
as Safe), conform to FDA (US Food and Drug Administration) requirements and are
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recognised by FEMA (Flavour Extracts Manufacturing Association). They are
approved for use in the preparation of foodstuffs. The main area of application is for
the manufacture of Flavours and Fragrances.

The toxicity of TETRASTOP® was tested in laboratory bioassays against
nymphs and adults of the aphid Aphis fabae Scopoli. Bioassays were done in the
laboratory at 25C. Aphid colony was maintained on broad bean plants. Ten potted
broad bean plants were sprayed till run-off at different concentrations of the
product. Mortality was assessed 24 h later. In all concentrations used, tetrastop was
found to be toxic for aphids. The highest mortality both for nymphs and adults was
recorded at the concentration of 1.5ml/l. The LCsy values were estimated at 0.60
and 1.14 ml/l for nymphs and adults respectively.

Up to now TETRASTOP® has not been reported to induce resistance on target
organisms. As a result it is a fail-proof selection to be included in Integrated Pest
Management programs where alternation of biocides is required.
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AgloA6ynon Tng peBo6dou TNG TTAPEPTTOSIONG TNG CUVEUPEDNG TWV
800 @UAWYV yia TV KaptTéKaya TG pnAidg, Cydia pomonella
(Lepidoptera: Tortricidae), pe Tn xprion Twv RAK-3

X.I. AOANAZIOY?, M. FIANNOYAHZ!, N.I'. KABAAAIEPATOZ?,
A. KAEITZINAPHE?, . KONTZAZ® ka1 K. MIIOZOIAOY?

'Epyaorripio EviopoAoyias kai Mewpyikic ZwoAovyiag, Turua Mwmoviag, SutikAc Mapaywyric Kai
Ayporikou lNepiBdAAovrog, Mavemariuio Osooaliag
2E,oycrorﬁplo ewpyikng EviouoAoyiag, Mmevakeio uromaboAoyiké Ivatirouto
®BASF EMdc A.B.E.E.

Katd TG kaAhiepynTikéG  TrEpIOdoug 2010 ko 2011, peAetOnke n
atroteAeopankéTnTa Twv e€CatpioTApwy RAK 3, yia Tnv QvTIUETWITION NG
Kaptrokaywag TG pnAidg, Cydia pomonella (L.) (Lepidoptera: Tortricidae), otnv
meploxn TG Ayidg Adpioag. MNa 1o oKoTro auTd, TOTTOBETABNKAV €CATUIOTAPEG O€
TTUKVOTNTA, KOTG péCO Opo, 50 efatuioTipeg avd oTpéuua. EmmpooBéTwg,
Xpnoigotroménkav Tayideg yia TNV TTapakoAouBnon Tng dpacTnpidtnTag Twv
appEVWY OKpaiwy, TO0O OTnVv TEPIOXA TNG €@apuoyng Twv RAK, 6co kal oTnv
TTEPIOYKN N OTToia XpnolyoTroindnke wg pdptupag, OTTou €AABav Xwpa oI ouvhBEIg
wekaopoi. Katd tnv kaAAigpynTikr mepiodo Tou 2010, o1 CUAAWEIG OTIG TTayideg
oTnV TrEPIoX TTou KaAu@lnke pe ta RAK foav oxedov pndevikég, evw uywnAoi
aplBuoi akuaiwv Kataypaenkav oTIG TTEPIOXEG TToU Oev eixav TOTToBeTNOei RAK.
EmmpooBéTwg, oc opiopéva atrd Ta TEPAYIA TTOU XPNOIYOTTOINBNKAV W JAPTUPEG,
n TTPOGROAR ATV GNUAVTIKA PHEYAAUTEPN 0€ GUYKPION PE TNV avTioToixn TTPooBOAR
oTa TeEPAxIa Tou €ixe e@apuooBei n pébodog. Emiong, otnv mepiox tTwv RAK
éNafav xwpa Povo dUo TTEPIUETPIKOI WEKACWOI PUE PUBUIOTEG QVATITUENG, EVWD OTOUG
MAPTUPEG oI Wekaopoi €épBacav Toug évreka. Katd tnv KaAMEpyNTIKA TTEPIOdO Tou
2011, n e@appoyn TNG HeEBOdOU ETTEKTABNKE O€ MIO €UPUTEPN TTEPIOXH TTOU
avTioToiyouoe ota 200 oTpEéPpaTta TIEPITTOU, OTA OTTOIa CUMPTTEPIARPONKaAV Kal
TeEPdyIa To oTroia €ixav xpnoiyotroinBei wg pdaptupeg katd 1o 2010. Toéoo ol
OUAAWEIG 600 Kal ol TTPOCROAEG 0€ KApTToUg foav PNOEVIKEG OTA TEUAXIQ OTO
oTroia gixav ToTrOoBeTNOEi €€aTpiIoTAPEG Kal yia Ta dUo €tn (2010 kar 2011).
AciypoTtoAnyieg oe BAaoToUg Kal @QUAAa, €decifav 0TI 0 apIBUOG Twv PUZNTIKWY
EVIOUWY  (KUpiwg a@idwv) ATav PIKPOTEPOG OTA  TEPAXIO OTA  OTIoia  €ixav
TOoTTo0ETNOEl  €€ATUIOTAPEG O OxéOn HE TA TEPAXIA-PAPTUPEG. AVTIBETWG, TO
TTO000TO TTAPACITIOPOU ATAV ONUAVTIKA HEYAAUTEPO OTNV TTEPITITWON TWV TEPAXiWV
oTa oTToia €ixe epapuoaBei n péBodog. H Cuyion Twv eEaTuIoTApwV Katd T SIGpKEI
TNG KAAAIEPYNTIKAG TTEPIOdOU £B€IEE OTI, AKOPA Kal TO ZETTEUPRPIO, TTAPEUEVE Eva
TT0000TO PeEPONOVNG TTOU KUMAvONnke atrd 30 £€wc40 %. Ta dedopéva TnG TTapoUoag
MEAETNG Beixvouv OTI n xprion Twv e€atpioTipwy RAK 3 eival ammoteAeopaTikh KaTd
TNG KaPTTOKaWag TnG MNAIGG, Kai Ba ptmopouce va CUPPBAAAEl onuavtika otnv
QvATTITUEN EVOG TTPOYPAUUATOG OAOKANPWHEVNG PUTOTTPOOTACIAG.
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Assessment of mating disruption for the codling moth,
Cydia pomonella (Lepidoptera: Tortricidae), by using RAK-3
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A. KLEITSINARIS®, G. KONTSAS® AND C. BOZOGLOU®

!Laboratory of Entomology and Agricultural Zoology, Department of Agriculture,
Crop Production and Rural Development, University of Thessaly
?Laboratory of Agricultural Entomology, Benaki Phytopathological Institute
*BASF Hellas S.A.

We evaluated, during 2010 and 2011, the effectiveness of mating disruption,
based on the use of the dispensers RAK 3, against the codling moth, Cydia
pomonella (L.) (Lepidoptera: Tortricidae). The tests were carried out in the area of
Agia, Larissa, which is one of the most important apple producing areas of Greece.
For this purpose, dispensers were deployed, at a density of approx. 500
dispensers/Ha. At the same time, pheromone-baited traps were used to monitor the
seasonal flight of C. pomonella adult males, in the areas where the dispensers had
been placed, and also in adjacent areas, where there were no dispensers, and
served as controls. During 2010, captures in the mating disruption-treated areas
were negligible, while high numbers of adults were recorded in the case of the
control areas. Moreover, in some of the control areas, the infestation level in apples
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late in the period was significantly higher in comparison with areas with RAK 3.
Also, in the RAK 3-treated areas only two insecticidal applications were carried out,
while the average number of sprayings in the control areas was eleven. During
2011, the application of the method was further extended to cover more than 20 Ha.
In the areas that were treated with pheromone dispensers, captures in traps and
infestation levels on apples were negligible. Periodical samplings in leaves also
revealed that the number of aphids was significantly higher in the case of the
insecticide-treated areas, while the percentage of aphid parasitism was higher in
the pheromone-treated areas. Weighting of the dispensers during both
experimental periods indicated that, even during late in the period (September),
approx. 30-40 % of the pheromone was still present. The current study documents
that mating disruption can be used with success against C. pomonella, in
conjunction with additional IPM-based strategies in apple orchards.
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Odnyia TAaiolo yia TRV opBOAOYIKA XPAON TWV QUTOTTPOCTATEUTIKWV
TTPOIOVTWYV Kal n oupBoAn Tng Biopnxaviag HECW TWV TTPOYPAUHATWY TNG
oTnv uAoTtroinon Tng

®. YAPAIOY ka1 M. MEAEKANOZ

EAnvikég 20vdeouog Puromrpooraciag (E.2Y.®.), Marnoiwv 53, 10433 Abhva

H Obdnyia 2009/128/EK vyia Tnv emiteuén opBoAoyIKAG XprRong Twv
(PUTOTTPOCTATEUTIKWY TTPOIOVTWY (P.TT.) QEPVEI TN YEwpyia, Tn Blopnxavia @.1r. Kai
TIG apuOdIEG OpXEG ammévavil ot vEéeg TIPOKANoelG. H avdykn Tou oOuveXwg
auéavopévou TTANBUOPOU yia aC@AAECTEPA QYyPOTIKA TIPoidvTa, ETMITACOEl TNV
augénon TG aypoTIKAG TTApaywynS HE BILCIUO TPOTTO.

H Biouynxavia avattiooel TTpoypdupara Kal TTpwToROUAieg TTou pTTopoulv va
oupBdaAouv TTpog auTr] Tnv KateuBuvaon. H lMpwTtofoulia yia Tnv Acail Xprion
dutomrpooTaTeuTiKWy Mpoidviwyv (Safe Use Initiative) Tou EupwTraikou Zuvdéauou
QurtomrpooTaciag (ECPA), eivai éva mpdypappa 1Tou epapuddel otnv EAAGda o
E.2ZY.®. amd 10 2005. Zekivnoe oTnv Tepioxn TG Kprtng e OKOTTO va TTPOAyEl TNV
ao@AAEI0 TNG avBPWTTIVAG UYEIAg, va evNUEPWOEl KAl VO €UAICONTOTTOINCEI TOUG
emayyeAparieg  xprioTteg, OlavoueiG Kal CupBOUAOUG yia TNV UTTEUBuvn  Kal
opBoloyikh xprion Twv @.11. (ApBpo 7 & 10 Tng Odnyiag). Z1nv Kprtn Asitoupyncav
TPEIG (3) TpoTUTTEG povadeg ekmaideuong (demo farms) oOmou  yewpyoi
ekmmaideutnkav (ApBpo 5 Tng Odnyiag) ota 6ca TepIAapPavel To TTpdypappa. To
eKTTAIOEUTIKO UAIKO TToU  Onuioupynbnke éxel uioBetnBei amd 10 MrTevakelo
Qutomraboloyikd Ivomitouto (M.®.1.) yia OAeg TIG eKTTAIOEUCEIS TOU KAl TO
ouptrepiAapBavel oTig TTpoTdoelg yia Ta EBvikd Zxédia Apdong Tng Xwpag. To
TPOYPAUMA TTPOTEIVEI VEA PECA QTOMIKAG TTPOCTOCIOG KOl KOAIVOTOUO WEKAOTIKO
e€oTTAIoNO, KOTAAANAQ  TTpocappoouéva OTIG ouvlnkeg Tng xwpag. ETmiong
TTPOoRAETTEl TN BaBUOVOPNON Kal TAKTIKA €MOEWPNON TOU WEKAOTIKOU €EOTTAICUOU
(ApBpo 8 Tng Odnyiag), TN cwaTr amobrkeuon kai diaxeipion Twv @.11. (Apbpo 13
NG Odnyiag) kal TNV TPowONoN €PAPUOYAS OKPOPUTiIWY XOUNAAG AEPOUETAPOPAG
(low drift nozzles) (ApBpo 5 tTng Odnyiag, MapdapTnua I).

To Tpoéypappa TOPPS (Train Operators to Prevent Pollution from Point
Sources) aoxoAeitar pe Tnv TTpooTacia Tou uddATivou TTEPIBAAAOVTOG Kal Tou
méoiyou vepou (ApBpo 11 Tng OBnyiag) amod onuelakég TNyEG pUTTAVONG Kal
EVNUEPWTIKO UNIKG OlaTiBeTal peTappacuévo améd tov E.2ZY.O. (Apbpo 7 & 10 1ng
0dnyiag). MeAhovTikd Ba evowpaTwBoUv 0TO UAIKO OTTOTEAEOUATA TTPOYPOUUATWV
o0mwg 10 EOS (Environmentally Optimized Sprayers) kai 1o PROWADIS,
TTpoypaupaTa yia TNV agloAdynaon Tou YeKAOTIKOU EEOTTAIGHOU KAl TNV AVTIUETWTTION
OldyuTwVv TTNYWV pUTTAVONG avTioToIXa.

MNa tn dlaxeipion Twv KeVWVY ouokeuaoiwv Twv @.1. (ApBpo 5 tng Odnyiag,
Mapdptnua 1), o E.ZY.®. okotrevel va TTpoTeivel éva BiLdaiyo oloTnua diaxeipiong,
TO oTr0i0 Ba pTTopEi va TTpocapudleTal avaloya OTIG BIAPOPES YEWPYIKEG TTEPIOKEG
NG EANGSag. H opbn Aeitoupyia Tou TTpoUTTOBETEl TNV EKTTAIOEUCT TWV YEWPYWV
OTIG BEATIOTEG TTPOKTIKEG KOTA TNV TTPOETOIUOCIO TOU WEKAOTIKOU SIGAUNATOG Kal
oTO TPITTAG EETTAUMA TWV KEVWYV CUCKEUACIWV TWV @.TT., TO OTT0I0 AV €QAPUOCTEI
owoTa TIG KABIOTA pn emikivduveg (non hazardous). MapdAAnAa o E.ZY.®. cival
ETMOTAMOVIKOG apWYOS 0€ AVAAOYEG TTPOOTTABEIEG ATTO AAAOUG POPEIG.
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To poypauua yia Tn oUvvoun dlakivnan Twv @.11. UAoTroigital atmoé Tov E.ZY.O.
omnv EAGda amd 10 2007 kai agopd oTn dnuioupyia €vOg ETTIKOIVWVIAKOU
TTPOYPANMATOG YIa TNV evnUéPWOn Kal eKTTaideucn OAwV Twv EUTTAEKOPEVWV OTNV
€lI0aywyn, eutropia kal éAeyxo Twv @.1. H xprjon mapdvouwy TTpoiovIwy KabioTd
QVEQIKTN TNV €miTeugn Twv oToXwv Tou B¢€tel n Odnyia. O E.ZY.®. é£xel
Onuioupynoel dwpedv yPaUUr KaTayyeAIV Kal Ol KatayyeAieg TTpowBolvTal aTovV
TuAua Mewpyikwv Gapudkwy Tou YTroupyeiou AypoTikAG AvaTTTugng Kai Tpo@iuwy.

EmmAéov otoxor Tng Odnyiag eivar n mARpng e@appoyni Tng OAokAnpwpévng
dutotrpooTaaiag (Integrated Pest Management) (ApBpo 14 Tng Odnyiag) Kabwg
Kal n xpron dsiktwyv mTapakoAoudnong (ApBpo 15 Tng Odnyiag). MNa Ta Tapamadvw
uttdpyouv Béoeig Tou E.ZY.®. Tou Bacifovral oTnv gutreipia Xpovwyv otnv EAAGSa
kai otnv Eupwtraikry ‘Evwon, pe kipio dfova ta mePIBAAAOVTIKA-KOIVWVIKA Kal
OIKOVOMIKA KPITHPIO TNG KABE TTEPIOKNG.

Framework Directive to achieve sustainable use of pesticides and the
contribution of the industry though its projects in the Directive's
implementation

F. YDRAIOU and M. PELEKANOS

Hellenic Crop Protection Association (HCPA), Patission 53, 10433 Athens

The Directive 2009/128/EC to achieve sustainable use of pesticides brings fresh
challenges for agriculture, the industry and the competent authorities. The need of
an ever-growing population for safer agricultural products requires the increase of
the agricultural production in a sustainable way.

The industry is developing projects and initiatives that can contribute in this
direction. The Safe Use Initiative project of the European Crop Protection
Association applies to Greece since 2005. The main goals of the project are to
promote the safety of human health and to raise awareness of all stakeholders
(Articles 7 & 10 of the Directive). In Crete, farmers were trained (Article 5 of the
Directive) in three (3) demo farms created under the project. The training material is
adopted by the Benaki Phytopathological Institute for all its trainings and it will be
included in the proposals for the National Action Plans. Novel spraying equipment
and suitable personal protective equipment were also created taking into account
the local cultivating conditions. Calibration, regular inspection (Article 8 of the
Directive) of the spaying equipment, proper handling and storage of pesticides
(Article 13 of the Directive), adoption of low-drift nozzles (Article 5, Annex | of the
Directive) are also addressed.

TOPPS project (Train Operators to Prevent Pollution from Point Sources) aims
to the protection of the aquatic environment and drinking water (Article 11 of the
Directive). Informative leaflets are translated by HCPA (Article 7 & 10 of the
Directive). More results will be incorporated from other projects such as EOS
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(Environmentally Optimized Sprayers) for sprayer evaluation and PROWADIS for
diffuse source mitigation.

With regard to managing containers of pesticides (Article 5, Annex | of the
Directive), HCPA intends to propose a sustainable system, which can be adjusted
to various agricultural areas in Greece. Farmers need to be trained on best
practices in mixing/loading and triple rinsing (non hazardous containers). HCPA is
also scientific advisor to similar efforts by other bodies.

The anti-counterfeit project was initiated in 2007 and its goals are to create
awareness of the risks and to train all stakeholders. The use of illegal products
makes sustainable use impossible. HCPA has created a free hot-line service for
complaints and these are forwarded to the Department of Pesticides of the Ministry
of Rural Development and Food.

Additional objectives of the Directive are to fully implement the Integrated Pest
Management (IPM) (Article 15 of the Directive) and to use risk indicators for
monitoring. For the above, HCPA, based on years of experience in Greece and the
European Union, has developed position papers, focusing on environmental, social
and economic criteria for each area.
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EpyaoTtnpiakd TEIpAUATA ATTOTEAEOMATIKOTNTOG EVTOMOKTOVWY CKEUAOMATWY
o€ VUPQEG Kal akuaia dropa Tou gidoug Calliptamus barbarus barbarus
(Orthoptera: Acrididae)

£.A. ANTONATOZ'? kau N.I'. EMMANOYHA?

1Epyaorr7p/o lewpyikng EvrouoAoyiag, Tunua EvrouoAoyiac kai ewpyikng ZwoAoyiag,
Mrmevdkeio @uromraboAoyiko Ivaritouro, 21. AéAta 8,14561 Kneioia
2Epyaarr?plo ewpyikng ZwoAoyiag kai EvrouoAoyiag, ewrrovikd Mavemioriuio Aénvwy,
lepa Od6¢ 75, 11855 ABrva

Ta OpBomTepa akdua Kal Orjgepa ouvexiCouv va atroteAolv éva ONUAvTIKO
TPORANUA yia TTOAAG KaAAiepyoUueva @uTd. OTav ol TTANBUCHIAKES TTUKVOTNTEG TWV
OpBomtépwy  gival UWPNAEG KOTOVOAWVOUV HEYAAEG TTOOOTNTEG QUTIKAG HAag
(Weiland et al.,, 2002), amrokémTouv @UTIKG TuAWaTa (Holmberg and Hardman,
1984) kai Aéyw ToUu peydAou pey€Boug TTou €XOUV Kal TWV OTTOXWPNUATWY TTOU
TTapdyouv oTToTEAOUV éva onuavtikd OToIxXEi0 UTTORABUIONG TwV CUAAEYOUEVWV
aypoTIKwv TTpoidvTwy (Amarasekare and Edelson, 2004). Na toug Adyoug autoug n
avTigeTwTion Twv OpBomTépwy KaBioTaTal TTOAU GnUAVTIKA. ZKOTTOG TNG TrTapoucag
epyaciag ATav n HMEAETN TNG amoTeAEOATIKOTNTAG Kal TNG Taxutntag Opdong
EVTOUOKTOVWY OKEUAOUATWY OTOV £Aeyxo Twv OpBoTITépwv.

MpayuartotroinOnkav epyacTnpIokES BIOBOKIPES OTIGC OTTOIEG XPNOIUOTTOIRNBNKE TO
€idog Calliptamus barbarus barbarus. Ta Tweipduata TpayyaToTTOIRONKAV
EexwplioTd 0 VUPQEG Kal O0e akpaia atopa. Ta okeudopata TTou eEETAOTNKAV
OXETIKA JE TNV OTTOTEAECUATIKOTNTA TOUG 0TNV BavAaTtwaon Twv VUPQWYV Tou €gidoug C.
barbarus barbarus Arav 1o Sling 350SC® (imidacloprid), To Fastac 10EC® (alpha
cypermethrin), To Laser 480SC® (spinosad), To Dimilin 25WP® (diflubenzuron) kai
70 Neemazal EC® (azadirachtin). H aTroTeAeOpaTIKOTNTA OTNV BaVATWON aKUAIWY
atépwv Tou C. barbarus barbarus e€etdobnke oTa okeudopata Sling 350SC®,
Fastac 10EC®, Laser 480SC® kai Karate 10CS® (lambda cyhalothrin). O1 8é0¢ig ol
OTTOiEG XPNOIYOTTOINOBNKAV ATAV Ol CUVIOTWUEVEG YIA TA OKEUAOUATO TTOU €ixav
€ykpion yia Tnv katatroAéunon OpBomTépwy, evw yia 6oa degv gixav ol ouvhbwg
XPNOIMOTTIOIOUUEVEG OTNV YEWPYIKA TTPAEN. ZUuyKeKpIPéva ol OOCEIC AUTEG ATAV VIO TO
Sling 22ml/100lt vepd, yia 1o Fastac 40ml/100It vepd, yia 10 Karate 12,5ml/100It
vepo, yia 1o Laser 35ml/100It vepd, yia 1o Dimilin 100gr/100Ilt vepd kai yia TO
Neemazal 200ml/100It vepd. MeTd Tig eTTepPAoEeIg AauBdavovTav TTapaTnPEroEIg KGBe
24 wpeg yia 10 nuépeg KAT@ TIG OTTOIEG YIVOTAV KATAUETPNON TwV JWVTAVWV Kal
VEKPWV OTOPWV.

Me Bdon Ta amoteAéopata Twv BIodoKIYWY OTIG VUP@ES Tou €idoug C. barbarus
barbarus @aiveral 611 oTIG £TTEUPACEIG TTOU €PAPUOCTNKAV TA EVIOUOKTOVA Laser,
Sling kai Fastac kataypd@nke onuavTika upnAoTepn BvnoiuoTNTa 0€ OXEON UE TOV
papTUpa KABOAN TNV SIAPKEID TWV TTEIPAUATWY. ATTOTEAEOUATIKOTEPO MTAV TO Laser
TOU OTIOIOU N €QApPUOYR TIPOKAAECE TTOAU uwnAr BvnoiudTnTa KAl €iXE TTOAU
TayxUTepn Opdon oe oxéon Ye Ta GAAa okeudopata atn BavdaTwon 1600 Tou 50%
600 Kai Tou 90% TwV VUUQWV.

Ing emeyPacelg TToU  eQappooTnke 1o Sling Kataypdenke €1miong uywnAn
OvnoiuoTNTa VUPQWVY Kal n Taxutepn dpdon peTd 1o Laser. H Bvnoiydétnra 1mou
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TIPOKAAECE O€ OXEON WE TO Laser ATav onUavTiKa PIKPOTEPN atrd TNV 2n PEXP! Kal
NV 7n nuépa.

21¢ emepPdaoeig Tou e@apuooTnke To Fastac karaypdenke Aiyo 1m0 apyn
TaxUuTnTa dpdong Kal eAAPPWG MIKPOTEPN ATTOTEAECHATIKOTNTA OE OXEON ME TIG
emmepPaoelg TTou papuooBnke 1o Sling. QoT600, N BvNOILOTNTA TTOU KATAYPAPNKE
onig emepPdaoeig pe 10 Fastac dev Olépepe onuavTikG O KAPIG nUEPA TOU
TEIPAPATOG 0€ OXEON PE AUTA TTOU Kataypd@enke Pe 1o Sling, evwy avmiBéTwg ATAV
oNUAvTIKA PIKPOTEPN O€ OAEG TIG NUEPEG OE OXEON ME QUTH TTOU KOTAYPAPNKE PE TO
Laser.

211G emmeuPacelg Tou epappoodnke 1o Dimilin kataypdenke cagwg TTIO0 apyn
TaxUTnTa Opdong Kal PIKPOTEPN ATTOTEAECUATIKOTNTA OE OXEON ME AUTA OTTO Ta
TTpoavapePBEVTA  eviopoKTOVa. Q¢ pubuIoTAG avdamTuéng cixe kaBuaTtepnuévn
OpaCTIKOTNTA KaI £€TC1 N BvNOIUOTNTA TTOU TTPOKAAECE N €QPAPUOYI TOU OJIEQPEPE
oNUAvVTIKG atd Tov pdpTupa Petd Tnv 4" nuépa. Ao v 6" éwg v 10" nuépa n
BvnoiudTNTa TTOU KOTAYPAPNKE OTTO TNV £QAPUOYR Tou dev OIEPEPE CNUAVTIKA O€
oxéon pe autr) amd 1o Fastac, ev ATav onPavTiKa PIKPOTEPN O€ OXEON WE QUTh
atrd 1o Laser kai 1o Sling kaBoAn Tnv didpKeia Twv BIOSOKIPWY.

MNa 10 Neemazal dgv kataypdgenke KaAn dpdon otnv BavaTwon Twy VUPQWY Tou
C. barbarus barbarus ka1 Si£@epe onuavTiKa amod Tov papTupa pévo v 10" nuépa
Twv BI0dOKIYWY. H peiwpévn aTToTEAEOUOTIKOTNTA TOU SIOTTIOTWONKE Kal aTmo TIg
uYnAég TINEG Tou Xpovou Bavdatwong Tou 50% kai Tou 90% Twv VUP@WV Tou
OpBoTmrTépou.

2e 0,1 agopd Ta akpaia ATopa Tou €idoug autou, aTmd TA EVTOUOKTOVA TTOU
Xpnoigotoienkav Tnv KAaAUTePn Kal Taxutepn Opdon emédeie 1o Laser. H
BavATwon TToU TTPOKAAETE N EQAPUOYI TOU OKEUAOUATOG auToU SIEPEPE TNUAVTIKA
ato v BavAatwaon TTou eTTEPEPAV Ta AAAQ XPNOIKMOTTOINBEVTA OKEUAOUATA KABOAN
TNV OIGPKEIQ TOU TTEIPAPATOG.

To Sling kai To Fastac eixav Tmapep@epn Taxutnta dpdong Kai oTIG ETTEURATEIG
TTOU €QOPUOCTNKAV KaTaypdpnke Trapdouola Bvnoiudtnta okudiwv atopwv. H
OvnoiudTnTa TTOU TTPOKAAETE N epappoyr| Tou Sling oTa akuaia dropa Tou gidoug C.
barbarus barbarus Bpébnke va eivalr onuavrikd uwnAoTEPn ammd QUTAV TTOU
TIPOKAAEDE N e@appoyn Tou Fastac pévo katd tnv TpwTn NUEPA.

To Karate €ixe apketd 1o apyr TaxUutnta dpAcn Kal €TTIONG N EQAPUOYR TOU €ixe
WG OTTOTEAECHA  MIKPOTEPN BvnoIuoTNTA OKUaiWwy aTOPwy o€ Oxéon ME TA
TpoavagepBévTa okeudopata. QoTéco, n BvnoIudTNTA TTOU KATayPAPNKE Atrd TNV
epapuoyn Tou dev BIEPEPE oNUAVTIKA 0€ oxéon We autr amo 1o Fastac oe kapia
NUEPQ TOU TTEIPAPOTOG, EVW OE OXEON ME aUTH TTOU Kataypd@nke ato 1o Sling Rrav
onuavTika piIkpoTtepn katd tnv 1" v 3" Kal TIG Tpeig TeAeuTaieg NUEPES TWV
BIOBOKIUWY.

OAa 71O €vTOPOKTOVO TToU OOKINAoBnkav oTa okKuadia dropa TTPoKAAecav
BvnoiudtnTa TToU SIEPEPE ONUAVTIKA O€ OXEON WE TOV JAPTUPA a€ OAn Tnv didpKeEia
TOU TTEIpAuaTog. H peydAn Tiun Tou Tapouadiace o xpovog Bavatwaong Tou 90% Twv
akpaiwv arépwy Tou C. barbarus barbarus amd ta okeudopara Sling, Fastac kai
Karate d¢ixvel 0TI TTpaKTIKA €ival aduvaTtog o £Aeyxog o€ TETOI0 BoBUO TWV aKuaiwy
atéuwy Tou €idoUg auToU aTTd TO CUYKEKPIUEVO OKEUAOUATA.

ZUPTTEPACHATIKA @aiveTal OTI aTTd Ta OKEUAoUATA TTou £€eTdoBnkav, To Laser, 10
Sling ka1 1o Fastac @dvnkav va eival Ta Mo KatGAANAQ yia TNV KATATTOAéuNON
VUUOWV Kal oKpaiwv atouwy Tou €idoug C. barbarus barbarus.
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Laboratory experiments on the efficacy of insecticides to nymphs and adults
of Calliptamus barbarus barbarus (Orthoptera: Acrididae)

S.A. ANTONATOSY? and N.G. EMMANOUEL?

!Laboratory of Agricultural Entomology, Department of Entomology and Agricultural Zoology,
Benaki Phytopathological Institute, St. Delta 8, 14561 Kifissia, Greece
2Laboratory of Agricaltural Zoology and Entomology, Agricaltural University of Athens,
lera Odos 75, 11855 Athens, Greece

In order to measure the insecticide effectiveness on Orthoptera, laboratory
bioassays on nymphs and adults of C. barbarus barbarus were carried out. For the
tests on nymphs the insecticides Sling 350SC® (imidacloprid), Fastac (alpha
cypermethrin), Laser 480SC® (spinosad), Dimilin 25WP® (diflubenzuron) and
Neemazal EC® (azadirachtin) were used. For the tests on adults the insecticides
Sling 350SC®, Fastac 10EC®, Laser 480SC® and Karate 10CS® (lambda
cyhalothrin) were used. Observations were taken every 24 hours for ten days after
insecticides’ application. Neemazal had low effectiveness in the control of nymphs.
Dimilin had moderate effectiveness, caused 50% mortality to the nymphs. Karate
demonstrated satisfactory activeness in controlling the adults of C. barbarus
barbarus as well as Fastac in controlling nymphs and adults of this species. Sling
had rapid action (with the exception of LTy in the adults of C. barbarus barbarus)
and very high effectiveness. Laser demonstrated the fastest action and the best
effectiveness in the control of nymphs and adults of C. barbarus barbarus. From the
above mentioned results seems that Laser, Sling and Fastac were the most
effective insecticides.
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O koivog TeTpavuyxog Tetranychus urticae (Acari: Tetranychidae) kou n
AVOEKTIKOTNTA TOU OTA OKAPEOKTOVA KOl EVTOHOKTOVA

B.A. BAZIAEIOY kai . KITZHZ

KAdbdog ®durompooraaiag, Ivotitouro ewpyikwv Epsuvawy, T.K. 22016,
T.0. 1516, Neukwoia, KUmpog

MepiAnyn

Zmv Koimpo, o koivdg TeTpAvuxog Tetranychus urticae Koch (Acari:
Tetranychidae) Ocwpeital €vag ammd TOug O KOTAOTPETTIKOUG AKOAPEOAOYIKOUG
eXBpoUg TTOAAWYV KOAAIEPYOUUEVWY, KOAAWTTIOTIKWY, BIOKNXAVIKWY KAl QUTOQUWV
QuUTWV. MNa TNV avTINETWTTION TOU YIVETAI OUXVI XPAON XNMIKWV OusIwy, n oTtroia
€xel odnynoel og GUVTOPO XPOVIKO JIACTNUA, OTNV avaTiTuén avOekTIKOTNTAG O€
TTOAAEG aTTO TIG SPACTIKEG OUCIEG TTOU XPNOIUOTTOIOUVTAI EUPEWG OTN XWPA.

MNa Toug oKOTTOUG QUTHG TNG MEAETNG £yIVaV KAAOTIKEG TOEIKOAOYIKEG BIOSOKIUEG
oe 5 gualkoug TTANBuopoUg (évag atmd kaBe etTapyia TNG eAelBepng Kutrpou) atmd
uTTaiBpIeg Kai uTTd KAAUWN KaAAIEpyElEG. XpnoiuoTroinBnkav ol SPOCTIKEG OUTIES (UE
akpaioktovo  dpdon)  pirimiphos-methyl  (opyavo@wo@opikd),  abamectin
(aBepuexTiveg), fenazaquin  (puBupioThg avarTuéng), bifenazate (puBpIoTHG
avamTuéng) kai acrinathrin (TrupeBpoeidég). O Bavatneopeg ouykevTipwaoelg LCso
(Lethal Concentrations) Twv 5 utd PeAETN QUOIKWY TTANBUC WY, CuyKpiBnkav ue To
LCso TOUu guaioBntou TTANBucpoU avagopdg GSS (German Susceptible Strain), pe
oKoT6 va koBopioTei 0 ouvteAeoTAG avBekTikdTNTAg (Resistance Ratio). Ta
amoteAéguara  Twv TOEIKOAOYIKWVY Blodokigwy  €deigav  TTOAD  wnAd  emitreda
avOekTIKOTNTOG Tou T. urticae o€ OAeg TIG SPACTIKEG OUCIEG TTOU PEAETONKAV, OE
ouykpion pe Tov GSS. Z1n 8paoTIKA oucia abamectin, o TANBUOUOG «Apedioux»
ammd Beppoknmakh KaANiEpyeia TplIavTaQuUANIGG, Bpébnke va €xel Ta WnAoTeEpa
emiTTEda avOEKTIKOTNTAG PE OUVTEAEOTH avBekTIKOTNTAG RR = 3786, evy n deuTepn
peyaAuTepn avBekTikOTNTa (RR = 1343), Bpébnke atov TTANBUOUO «Apydaka», O€
uTTaiBpia KaAAIEpyEIa paupopdaTiIKou @acoAiou (Aoufi). Etriong, wnAf avBekTikdTNTA
Bpébnke oTn dpacTikr oucia acrinathrin otoug TTANBuopoug «Apyaka» (RR = 903)
Kal «=uho@dyou» (RR = 743), oe utraiBpia kaAAiépyeia Topdtag. Ooo agopd Tn
opaoTiki fenazaquin, Ta YynAoTepa emiTeda avOekTikOTNTAG (RR = 309) Bpébnkav
oTov TTANBuouo «Kit» (utraiBpia ToudTa) Kal akoAouBnoe o TTANBUauOS «ApedioU»
(RR = 188), o€ Tpiavta@uAAIEG BepuoknTTiou. TEAOG, XaunAfR avBekTIKOTNTO BPEBnKE
Kal oTn dpaoTIKn pirimiphos methyl otov TANBuopd «Kiti» (RR = 40) ot utraiBpia
TopdTa kai «ApedioU» (RR = 77) o€ TpiavTa®uAAIEG BEpUOKNTTIOU, EVW N TTIO XOUNAR
avOekTIKOTNTO BPEBnke OTn dpacTIKn bifenazate otov TANBuoud «KeAAdki» (RR =
6) kal «Apediou» (RR = 24), o BepuoknTTiakr KaAAIEpyeia ayyoupioU.

Bpiokovtal akdun oe €CENIEN peAéTeG TTOU ag@opolv Tnv UTTapén PIoXNUIKAG
AVOEKTIKOTNTOG KOl TWV EVEPYOTATWY TWV EVCUUIKWY CUCTAUATWY TTOU EUTTAEKOVTAI
oTnVv éKPpPaAct TngG.
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Eicaywyn

O koivog TeTpavuxog Tetranychus urticae Koch (Acari: Tetranychidae) eivai
€i00G KOOMOTIOAITIKO, TTOAU@AYO Kal TTPOCRAAAEl  KAAAWTTIOTIKG, avBOKOIKA,
wuxavor, Plognxavikd Kal auTo@url @uTd, QUAAOBOAQ, eaTrepIdOEIOn, QUTTEAI,
KNTTEUTIKG BeppoknTriou Kal utraiBpou K. (Jeppson et al., 1975; Regev and Cone,
1976; Kasap, 2005). H ¢nuid TOU TTPOKOAEI OTOUG EEVIOTEG O@eiAeTal OTNV
atreuBeiag Bpéwn Tou TTAVW OTO QUTIKG 10T6. O T. urticae 61TTwg Kal 6Aol o1 GAAoI
TETPAVUYXOI, 0@OU TTPWTA BIATPUTTACOUV TAV ETTIPAVEID TWV QUTIKWV 10TWV PE TA
XNANKEPATO TOUG, TPEPOVTAI AVAPPOPWVTAG TO TTEPIEXOUEVO TWV KUTTAPWY, KUPIO
TOU TrapeyXupaTikoU 10ToU. Me autd TOov TPOTTO, TTAPAYOVTAl MIKPOOKOTTIKG
QVOIXTOXPWHA OTiydaTa TTAVW OTO QUAAO TTOU OTAdIOKA OUVEVWVOVTAI, HE
ATTOTEAEOHA TN XAWPWTIKN Kal TEAIKA OKWPIOXPWHN EUPAVION TwWV QUANWYV. ZTa
Aaxavikd, Ta TTPWTA CUPTITWHATA avaTTiooovTal UTTd PJop®R PIKpWVY (<1mm)
KITpivwv  ywviwdwv KnAidwv ota @UAAa. Ta Bapid TpooPePAnuéva QUAAa
KITPIVICOUV, VEKPWVOVTOI KAl KOAUTTTOVTaI aTro €va TTOAU AeTTTé peTdéivo 10TO TTou
TpooTaTeEUEl T akdpea amd  Toug  JIAPOPouUg  QUOIKOUG  exOpoug, T
EVTOUOKTOVO/aKapeokTova, Tn Bpoxn, KAT. Ta cofapd TpooBeBAnuéva QuTa
TTapouaiadouv kaBuoTepnuévn avamTuén, evw Ta QUAAa Kal Ta aven gnpaivovrtal.
MoAU TTpooBeBAnuéva GUANG CUPPIKVWVOVTAI KAl TTEQPTOUV TTPOWPA, VW OAOKANpa
QuTAa EnpaivovTal.

H avTIHETWTTION TWV QUTOPAYWY OKAPEWV OTN YEWPYIa ETITUYXAVETAI KUPIWG UE
TN XPAON OKAPEOKTOVWV/EVTOUOKTOVWY. H auxvr], aAAG kal TTOAAEG popéG aAdyIoTn
Xpron Toug, odnyei oe oUVTONO XPoVIKO dIdoTnUa aTnV avaTTugn avBektikétnTag. H
avamTugn avOekTIKOTNTOG Tou T. urticae OTA OKOAPEOKTOVO/EVTOUOKTOVA O@EIAETAl
KaTd KUpIo AOyo o€ BloAoyikoUg TTapAyovTeG, OTTWG gival TO uWwnAd avaTTapaywyiko
Ouvauikd Tou (TTOAAEG Kal GAANAOKOAUTTTOUEVEG YEVEEG AVA £TOG) Kal O MIKPOG
BioAoyikdg Tou KUKAoG (Luczynski et al., 1990), kaBwg €Tmiong o€ YyEVETIKOUG Kal
TTAPAYOVTEG EQAPUOYAG.

AvBekTIKOTNTA TOU T. urticae oe dIAQopeg dPACTIKEG ouaieg Exel avagpepBei oe 40
XWPEG TTEPITTIOU, TOOO Of OEPUOKNTTIOKEG OO0 KAl Ot UTTAIOPIEG KAAMIEPYEIEG
(Georghiou and Lagunes-Tejeda, 1991; Stumpf and Nauen, 2001; Van Leeuwen et
al., 2008). Z1a Beppoknma, N aAvaATITUEN avBeKTIKOTNTAG YiveETal O TTOAU MIKPO
XPOVIKO d1doTnua, Adyw TnG TTAPOTETANEVNG KAAMEPYNTIKAG TTEPIOBOU, TNG
QTTOUCIag QUOIKWY EXOPWYV TOU Kal TG CUXvOTNTAG Twv Wekaouwy (Cranham and
Helle, 1985).

H avBekTikdTNTA €ival Eva atmd Ta coapdTtepa TTPORAAUATA TTOU QVTINETWTTI(OUV
ol TTapaywyoi oT1o Xwpd@l. O1 yewpyoi, oTnv TTPOCTIABEId TOUG VO AVTIUETWTTIOOUV
QTTOTEAEGHATIKA TOV TETPAVUXO TTOANEG QopEg TTpofaivouv o€ augnon Tng d6ong NG
OpPOCTIKAG ouaiag TTou epapudlouv, oe auénon TG cuxvoTNTag TWV ETTEURATEWY
KOl O€ QVOUEIEEIg DIa@Opwy OKEUAOUATWY WE BIAPOPETIKO pnxavioud dpdong. M’
QUTEG TIG TTPAKTIKEG, AUEAVETAI CUVEXWG N TTiECN OTOV TTANBUCHO, PE aTTOTEAECUA va
ep@avifovtal TTEPICOOTEPA QAVOEKTIKA ATOPO O€ TTOAU GUVTOMO XPOVIKO dIaoTnua
(eTmAoYN avBeKTIKWY aAANAOUOPPWV).

YAiIkd ka1 Mé@odol
MNa T peAETN TNG avBekTIKOTNTAG TOu T. urticae OTO AKOPEOKTOVA/ EVTOUOKTOVA,
€yivav KAAOoOIKEG TOEIKOAOYIKEG BIOSOKINEG 0 S5 QuOIKOUG TTANBuouoUg, éva atod
KGBe emapyia Tng eAeuBepng Kutrpou. H emBefaiwon Tou €idoug €yive pe
MIKPOOKOTTIKA TTAPOACKEUACTNATA Kal Baciotnke oTo oxnAua Tou aidoiayol Twv
OPOEVIKWY ATOHWV.
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MNa va WPITOPECOUPE VO KATAVONOOUME KOAUTEPA TO  TIPORANPA NG
AVOEKTIKOTNTOG KOl TwV QITIWV TTou 0dnyouv O  auTh (EKTOG TWwV YEVETIKWY,
BioAoyikwv Kol OBIOTIKWY), ETOINACTNKE CUYKEKPIMEVO EPWTNUOTOAOYIO, TO OTTOIO
dlavepAbnke OTOUG TTapaywyoug Kol  CUUTTANPWONnKE oTnv  TTapoucia  Tng
EPEUVNTIKNAG OPAdAG, WE OKOTIO TNV Kataypa@r) OAwv Twv OpacTnpIioTATWY Kal
TIPOKTIKWV  TTOU  €QapuOlouv ol TeAeuTaiol OTnv  KaAAIEpyeEld Toug, yia va
QAVTILETWTTIOOUV TOV TETPAVUXO (TTOPAYOVTEG EQAPHOYAG).

ZuAdoyn @uoikwv TTANBuopwy. O1 @uaikoi TTANBuapoi TTou eTIAéynKav fATav Ol
akoéAoubor (Eikova 1):

o Emapyia ANeueoou (KeAAdki) - Bepuoknmiakr KaAMiEpyeia ayyoupiol. H
ouAMoyr] Tou TANBuopou é€yive oTmig 15/07/2010 kai cUppwva pE TOV
Tapaywyo xpnoiygotroidnkav evoAAdg, 10 @opég To XpOvo TIEPITIOU Ol
OpaoTiKEG ouoieg abamectin, acrinathrin, fenazaquin, fenpryximate,
azocyclotin, hexythiazox, propargite, dimethoate, spirodiclofen kai
spiromesifen. Xg TTpoOnNyoOUPEVEG XPOVIEG, XPNOIMOTTOINONKAV €UPEWG Ol
dpaoTikEG bromopropylate kai bifenthrin.

o Emapyia Neukwaiag (Apediol) - BepuoknTTIaKr KAANEPYEIQ TPIAVTAQUAAIGG.
H oulMoyni é€yive omig 24/02/2010 kol oUJQwva HPE TOV  TTAPAYWYO
xpnoipotroinBnkav o1 dpacTikég abamectin kai pirimiphos-methyl k&g 15
Mépeg, o1 acrinathrin, fenazaquin, bifenthrin, clofentezin kai clofentezin 1
@opd TO pAva, evw ol hexythiazox kai tebufenpyrad, kadBe 2 prveg.
MaAaidTepa xpnoigotroiBnke kai n dpacTikr) methomyl.

o Emapyia Auuoxwortou (Zuhogdyou) - utraiBpia kaAAiépyeia TopdaTog. H
ouMoyn  €yive omig 29/10/2010 kol oUpwva MPE  TOV  TTapaywyod
xpnoigotoinénkav 1 @opd avd KaAMiepynTIKA TTEPIOBO 01 BPACTIKEG
abamectin, chlorpyriphos, bifenthrin, acetamiprid ka1 imidacloprid.

o Emapyia Ndpvakag (KiT) - uttaiBpia kaAAiEpyeia TopdTag. H ouAoyn €yive
onig 21/12/2010 kai oUpwva Pe TOV TTApPAywyod XPENOIMOTTOINONKE n
OpaoTIKA oudia abamectin, 4 @opég TNV KAAMEPYNTIKA TTEPIODO KAl TTOAU
guxvd n acetamiprid.

o Emapyia lNMapou (Apydka) - utraiBpia kKaAAIEpyEld JAUPOUATIKOU @acoAIoU
(AouBi). H ouAAoynr Tou TTANBuapoU €yive aTig 20/10/2010 kai cUP@WVa JE
TOV TTapaywyd XPNoIUOTToINOnNKe 2 @opég avd KAANEPYNTIKA TTEPIOdO N
dpaoTikiy abamectin kai 1 @opd o1 dpaoTikég fenazaquin, fenpryximate,
propargite, chlorpyriphos, dimethoate, bifenthrin, ka1 bifenazate. MNaAaidTepa
xpnoipotroinenke n dpacTikn clofentezin.
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Eikéva 1. Mepioyég delypaToAnwiwy QUOIKWY TTANBuouwy Tou Tetranychus urticae yia Tn
dlgpeUvnaon TNG avBeKTIKATNTAG TOU OTA AKAPEOKTOVA/evTopoKTOVA. KUTrpog 2009-2010.

Ektpo@n @uoikwv TANBUCOHWV OTO gpyacThplo. MeTd TN GUAAOYA TOUG GTO
Xwpaoel, o o Tadvw TTANBUCUOiI PETOPEPBNKAV OTO €PYAOTAPIO OTTOU E€YIVE N
EKTPOQN TOoug Ot QUTA @acoMidg (Phaseolus vulgaris) Tng MaAAIKAG TTOIKIAiag
«Michelet longue cosse». H otropd yivotav oe yAaoTpdkia pe Bpeypévn TUp@n, Ta
otroia dlatnpolvrav o SWHATIO Pe eAeyXOUEVEG ouvBrkeg (Bepuokpacia 25+1°C,
OXETIKA uypagia 65%), YExpl TO GUTPWHA TOUG, EVW OTO GTABIO TWV 4 TTPAYUOTIKWY
QUAWV peTapépovtav oe €idIkG6 BdAapo (growth chamber) pe eAeyxOueveg
ouvOnKkeg, OTTWG TTEPIYPA@OVTal TTIO TTAvwW. Méoa ot PETAAAIKA KeoedAKIO PE
O1atpnTo TTUBUEVA, TOTTOBETABNKE PBpeypévo BauBdki kal TTAvw o' autd To QUAAO
@acOoAIOU, hE TNV KATW EMIQAVEIa TTPOG Ta KATW. O pioxog KaAutttéTav ue BauBaki,
yla KaAUTEPN evuddatwan Tou QUAAoU. Na kGBe TTANBuUCO, Ta PUAAC TOTTOBETOUVTAY
oc  OIOQOPETIK AekAvn HE VEPO, YIa OTTOQUYN OvAUEIENG OKApEwv aTrd
O1apopPEeTIKOUG TTANBuCopoUG. H ouvtipnon Twv ekTpo@wv (AeKAVEG, KEOEDAKIA,
avTIKaTdoToon TTaAaiwv QUAAwWV Kal Bapfakiol pe véa), yivotav 3 @QOpEG TN
Boouada. Kabe ektpogr] TepIAdupave 15 @UAAa TTepITTOU.

To§ikoAoyikég Biodokipég. Ma Tn dieCaywyr Twv TOEIKOAOYIKWY BIOSOKIUWY
xpnaigotroinBnkav kKoppéva @UAAa @acoAiold, Ta OTToia TOTTOBETABNKAV pEéca o€
TPpuBAia TTavw o€ Bpeypévo BapPdki, Ye TETOIO TPOTTO WOTE O PIOXOG Kal TA OnuEia
TWV TOPWY va KaAUTITOVTAl aTT TO BaABAKI, JE OKOTTO TNV KAAUTEPN vUdATWAN TOU
@UANOU. Ze KGBe QUANO OXNMPaTIOTNKE KUKAOG OKTivag 3 - 4 cm pE EVIOUOAOYIKN
KOAAQ

MNa v agioAdynon Twv emTEdwY avOEKTIKOTNTAG, N BvnoIudTNTA TWV QUCIKWY
TANBUCPWY TOU TETPAVUXOU OUyKpiBnke pe Tnv Bvnoiudétnta Tou German
Susceptible Strain (GSS), evog euaiobntou TANBuoPOU ava@OPAg, O OTT0I0G
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ekTpéQeTal  gpyaoTnpiokd amd 10 1965, XWwpPiG TN XPAON OTTOIWVONTIOTE
EVTOMOKTOVWYV KOl akapeokTovwy. T 1Ig  TOEIKOAOYIKEG — PBIOSOKINEG
xpnoipotroinénkav 6 dpacTIKEG OUCIEG PE AKUAIOKTOVO OPAaT, TTOU KUKAOPOPOUV
eupéwg otnv Kumrpiakry ayopd: a) pirimiphos-methyl (opyavo@wao@opikd), )
abamectin (aBeppuekTiveg), y) fenazaquin (puBuioTAg avatTuéng), &) bifenazate
(pubuioTAG avaTTugng) Kai, €) acrinathrin (TrupeBPOEIBEG).

MNa TNV TTpoeToIdagia Twv SIaAUPATWY, XPNOoIKoTroINBNKE 0 TUTTOG Ci1xV1=CyXV,
Kal akoAoubnBnke n diadikacia Twv dladoxIkwy apaiwoewyv (serial dilutions). Ze
KGBe @UANO, oxnuaTioTNKE DAKTUAIOG UE EVTIOUOAOYIKN KOAAQ, akTivag 3-4 cm, eviog
TOU OTToioU TOTTOBETABNKAV PE TN XPrion TTivéAou 25 akuaia BnAukd.

MNa k&Be dpaoTiKA oucia, EQAPUOCTNKAY 5 CUYKEVTPWOEIG Kal 4 €TTAVOAAYEIG,
XpnoigotroiwvTag 25 akpaia BnAukd atmé kGBe Quaikd TTANBUOUO Kal ToV PapTupad
TTOU WeKAOTNKE Pe atmioviopévo vepd (600 BnAUkG/24 peTaxelpioeig/dpaoTikn). ZTIg
Biodopikég xpnoiyotroidnkav droua Tng idiag nAikiag.

O yekaopog Twv @UAAwv yivoTav otov lMupyo Opoidpoppou Wekaopatog
(Potter Spray Tower) amod Tnv UIKPOTEPN OTN PeYOAUTEPN OUYKEVTpWON Pe 2 ml
dloAUpaToG.

Merpioeig Bvnoipétnrag. Mia wpa PETA Tov WeKAOPO, akohouBouoe pETPnon
BvnoiuoTnTag XEIPIoPoU, N otroia &gv cuvuTtoAoyiCeTal OTnV TEAIKN PETPNON TNG
Bvnoipotntag. H teAIkn pétpnon Tng BvnoiudtnTag €yive PeTd atmo 24 wpeg yia TIG
OpaaTikég bifenazate kai fenazaquin kai petd amd 48 wpeg, yia TIG pirimiphos-
methyl, abamectin kai acrinathrin. Nekpd Bewpouvtav 6Aa Ta evAAIKa TTOU Ogv
£€deixvav kavéva onueio wng r aduvarouoav va diavioouv amoéoTaaon ion pe duo

(POPEG TO PAKOG TOUG.

ZTaTioTIKf  avdAuon. Ta amoteAéopata  Twv  €mmméEdwY  avOekTIKOTNTAG
«O10pOwbnKkavy Aaupdvovtag uttéwn Tn BvnoinoTNTa TToU dev OPEIAETAl OTN dPACN
TWV OKEUAOPATWY (BvnoigdtnTa PApTUPa), XPNOILOTTIOIWVTOG Tov TUTTO Tou Abbot.
MNa tv avadiuon g Bvnoiudtntag éyive Probit avdAuon kartd Finney (Probit
analysis, 1971 Cambridge Univ. Press), xpnoigotroiwvTtag 10 Aoyiopikod Polo Plus
Version 2.0 (Leora Software). To Aoyiopikd auté divel Tnv duvatdtnta va SOKIPAOTEN
KATd TTOCoOV N KOAUTTUAN atrokAIong OvnoiuoTNTOG-CUYKEVTPWOEIG QVTIOTOIXEI O€
guBeia ypappr (SokiuAR X%), TNV KAion Tng €uBegiag (slope), TIC BavatneOpeg
ouykevtpwaoelg (Lethal Concentrations, LC), Ta 6pia gutmiotooldvng K& piag Kai
Tov ouvTeAeoTr avBekTIKOTNTAG RR (Resistance Ratio).

AtroteAéoparta - ZudATnon

Me Tn p€BodO Twv BIOBOKIYWY UTTOPEI va yivel N dIaTTIOTWON Kal n JETPNon Twv
eMTTEdWY TNG AVOEKTIKOTNTAG VO TTANBUCHOU. MTTopei, dnAadr, va TTpocdlopIoTei
0 BaBuodg avBekTIKOTNTAG TOU, UTTOAOYICovTag Tn BvNOIUOTNTA TOU CUYKPITIKG PE TV
OvnoiyotnTa evog euaicOntou TTANBuopou avagopdg. Qg uETpo CUYKPIoNG TNG
TO0gIKOTNTAG, XPNnotpoTroieital n TiUA LCso (Lethal Concentration) TTou opidetal wg n
OuykKéVTpwaon TNG TogIKAG ouaiag TTou Bavatwvel To 50% evog TTANBuaoU.

Ta amoTteAéopata Twv TOEIKOAOYIKWY Biodokipwy (LCso) £€de1€av TTOAU wnAd
emiTTeda avOeKTIKOTNTOG TOUT. urticae oTIG SPACTIKEG OUCIEG TTOU PEAETABNKAV, O€
ouykpion pe Ta LCsp TOou euaioBnTou TTANBuapou avagopdg GSS (Mivakag 1).
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Mivakag 1. Emimeda avOekTIKOTNTAG TOU KOIvoU TeTpdvuyou Tetranychus urticae
oTig didpopeg dpaoTikég ouaieg. Kutrpog 2009-2010.

. . LC

fart‘;"s”t‘; ?]%té"e n I(_mff1 95% Cl g'EOpe *olx RR | RR (95% Cl)
itre™)

Abamectin
GSS 558 | 0.02 0.02-0.03 2.11+0.21 22.36
AREDIOU 400 | 83.29 73.82-92.71 5.37+0.95 21.75 3822 | 3158-4626
KELLAKI 528 | 5.42 4.54-6.27 2.46+0.24 11.22 248 197-314
ARGAKA 528 | 29.55 21.68-38.48 1.69+0.17 28.80 1356 | 1038-1771
XYLOFAGOU | 505 | 20.08 14.58-26.26 1.47+0.15 24.23 921 691-1228
KITI 457 | 28.79 15.96-41.52 1.63+0.21 39.74 1320 | 959-1819
Pirimiphos methyl
GSS 371 | 8.78 5.98-11.02 4.10+0.54 35.74
AREDIOU 376 | 679.67 | 599.47-782.16 | 5.08+0.64 56.17 77.35 | 65.80-90.92
KELLAKI 444 | 116.60 | 98.04-133.31 4.95+0.50 40.54 13.27 | 11.24-15.67
ARGAKA 474 | 283.54 | 241.53-321.25 | 6.45+0.93 31.45 32.27 | 27.31-38.14
XYLOFAGOU | 465 | 272.68 | 237.14-305.99 | 6.28+0.69 30.96 31.03 | 26.34-36.56
KITI 430 | 355.55 | 287.81-435 5.29+0.58 73.67 40.46 | 34.37-47.63
Bifenazate
GSS 391 | 2.02 1.50-2.52 3.03+0.31 4.02
AREDIOU 493 | 49.15 39.57-58.86 3.06+0.33 32.05 24.37 | 19.85-29.92
KELLAKI 493 | 12.25 10.15-13.40 10.08+1.59 | 41.64 6.07 | 5.13-7.20
ARGAKA 399 | 10.20 7.76-11.99 4.16+0.61 30.93 5.06 | 4.11-6.23
XYLOFAGOU | 481 | 542 4.61-6.33 4.23+0.38 39.95 2.68 | 2.24-3.23
KITI 475 1 9.82 8.30-11.06 4.75+0.58 23.63 4.87 | 4.02-5.89
Fenazaquin
GSS 390 | 15.85 | 10.57-20.30 3.08+0.51 | 36.03
AREDIOU 434 | 2,994 2,694-3,316 3.96+0.68 11.96 189 153.16-233.18
KELLAKI 496 | 58.28 50.60-64.50 6.51+0.72 38.65 3.68 | 3.01-4.49
ARGAKA 358 | 49.08 42.63-55.26 4.03+0.40 23.61 3.10 | 2.51-3.83
XYLOFAGOU | 515 | 107.46 | 98.20-116.54 | 4.88+0.50 21.88 6.78 | 5.56-8.27
KITI 504 | 4,902 4,077-5,789 3.28+0.42 29.27 310 247.77-386.30
Acrinathrin
GSS 456 | 15.95 13.34-18.05 3.35+0.53 22.81
AREDIOU 457 | 1420 725-2067 1.40+0.32 22.62 89 60.98-130.07
KELLAKI 417 | 4060 3280-4800 3.79+0.42 26.70 255 212.04-305.74
ARGAKA 458 | 14400 | 9809-18229 2.46+0.35 25.64 903 701.63-1,161
XYLOFAGOU | 410 | 11850 | 10169-13657 | 3.35+0.45 | 25.65 | 743 | 632.86-872.29
KITI 293 | 7543 5807-8830 5.07+0.86 | 29.78 | 473 | 396.28-564.56

n: apiBuég akdpewv, LCy (Lethal concentration for 50% mortality): ouykévTpwaon TTOU OKOTWVEI TO
50% Ttou mAnBuopol, RR (Resistance Ratio): ouvteAeoTAg avBekTikoTNTAG, Slope kai SE: kAion
euBeiag kal amrékAion, x? QOKIUNAG KOANG QVTITTPOOWTTEUONG aTTo EubEeia.
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Abamectin. O TANBuopudg «Apediol» (BeppoknTTiakh KaAAIEpyela TPIAVTAQUAAIGG),
TTapoudiaoe Tn HEYAAUTEPN QVOEKTIKOTNTO HE OUVTEAEDTH avOekTIKOTNTOG RR =
3786, evwy n OelTepn peyoAUTEPN ME OUVTEAEOTH avOekTIKOTNTAG RR = 1343,
Bpébnke oTOov TANBUOPO «Apydkay», o€ UTTAiBpIa KAAAIEPYEIQ HOUPOUATIKOU
@acoAioU (AouBi).

Acrinathrin. Ta ynAdtepa etrireda avOeKTIKOTNTAG PE OUVTEAEOCTH] AVOEKTIKOTNTOG
RR = 903, Bpébnkav oTtov TANBuopd «Apydkay» (utraiBpia  KaAMiépyeia
MaupopdTikou  @acoAiou  (Aouf3i) kar akoAouBnoe o TANBuouog amd  TO
«=UAOQAYOU» O€ UTTAIBPIO TOUATA PE CUVTEAEDTH avOeKTIKOTNTOG RR = 743.
Fenazaquin. Ta wnAoTepa emimeda avOeKTIKOTNTAG UE TUVTEAECTH AVOEKTIKOTNTAG
RR = 309, Bpébnkav otov TANBuouod «Kiti» kal akoAouBnoe o TTANBuCuoG
«Apedlou» og  Beppoknmaky KOAANEpyela  TPIAVTAQUAAIGG, UE  OUVTEAEOTNA
avBekTIKOTNTOG RR = 188.

Pirimiphos methyl. H yeyaAuTtepn avBekTiIKOTNTA HE CUVTEAEDTH avBekTIKOTNTOG RR
= 77, mapouciage o TANBUOUOG «ApedioU»  (BepuokNnTTIOKr  KOAAIEPYEIT
TPIAVTAQUANIGG), evwd o TANBucudg «Kit»  (utraiBpia  TopdTta) Trapouciace
AvOEKTIKOTNTA e OUVTEAEOTH avBeKTIKOTNTAG RR = 40.

Bifenazate. O TmANOuopog amd TO «ApPedioU» (DepUoOKNTTIOKA  KOAAIEPYEIQ
TPIAVTAPUANIAG) €ixe avOeKTIKOTNTO YE OUVTEAEOTH avBOekTIKOTNTOG RR = 24, evw o
TTANBUoPOG «KeANGki» (BeppoknTakh KAAAIEpyEia ayyouplol), PE OUVTEAEOTN
avBekTIKOTNTOG RR = 6.

ATIO Ta aTToTEAéopATA @aiveTal OTl, O o avOeKTIKOG TTANBUCHOG o€ OAeG axedOV
TIg OpaOoTIKEG ouaieg (TTAnV atd Tnv acrinathrin), TapoucidoTnke o «Apediol» o€
BepuoknTTIoKr KAAAEPYEID TPIAVTAPUAAIGG.

AvapeioBATnTa, Ta wnAa emmimeda avOekTikOTNTAG (RR = 3786) TTOU BpéOnKav

oTn OpacTIKA ouadia abamectin atov TTANBUGUG «ApedioUy, gival TTOAU avnouxnTiKA.
To mpoBAnua Tng avBekTIKOTATAG OTNV KUTTpo eival apkeTd coBapd, agou ol duo
mo empBAaBeic opyaviopoi TTOAWY KaAMigpyoUPeEVWY @QUTWY, dNnAadr O KOIVOG
TETPAVUXOG T. urticae kal o aAeupwdng Tou KatTvou Bemisia tabaci (Gennadius)
(Hemiptera: Aleyrodidae) (Vassiliou et al., 2011) TTou PeAETHONKAV EKTEVWIG UEXPI
onuepa, apouaiacav TOAU WnAG etmiTeda avOekTIKOTNTOG OTIG JIAPOPEG OUADES
OPACTIKWY OUCIWV TToU dlEPEUVHBNKAYV.
H éykaipn didyvwon Tou @aivopévou Tng avOekTIKOTNTAG, N WEAETN Kal KaTavonon
TWV UNXAVICHWY TTOU TNV TTPOKAAOUV KaBWG Kal n TTapakoAouBnan Tou Qaivouévou
aTov aypo, €ival HEPIKEG AT TIG BACIKEG TTPOUTTOBECEIC yIa TN CWOTH AVTIUETWTTION
™G.

O1 mapaywyoi Ba Tpémer va e@apudlouv  OAokAnpwuéva [lpoypdupata
QuToTrpocTaciag OTIG KOANEPYEIEG TOUG, WOTE va €AOXIOTOTTOIEITAI O KivOuvog
avaTtTuéng avoekTIKOTNTAG ATTO TOV KOIVO TETPAVUXO Kal AAAOUG cofapous exOpoug.
H OAokAnpwuévn Alaxeipion Tou Kolvou TETPAvUXou Ba TTpETTEl va TrEpIAaPBAVEl ThV
TPOANWN, TNV TTOPaKOAOUBNON KOl TNV AVTILETWTTION.

ZTIG TTEPITITWOEIS TTOU Ol TTapaywyoi Ba XpnoIgoTToIoouv XNUIKA yia Tnv
QVTIJETWTTION TOU KOIVOU TETPAVUXOU Kal GAAWY QUTOPAYWY aKApewy, Ba TTPETTEl va
TTPONYEITAI CUCTNUATIKN KAl AETTTOPEPNG TTapakoAoubnan TNG KaAAIEPYEIAg TOUG yIa
TOV €YKOIPO EVTIOTTIONO TOUG, WOTE N €TMEPPACN va yiveTal aTo TTO KATAAANAO
oTadI0. Oa TIPETTEl va aTToPEUyouV TIG TTPOANTITIKEG €TTePRAOEIG, va KAvouv
evaAayr) Twv OpACTIKWV OuCIWV, VA aTToPeUyouv OpPaCTIKEG HE  apyn
atreAEUBEPWOT, VO XPNOIYOTTOIOUV BPACTIKEG JE SIGPOPETIKO UNXAVIOUO dpAcng Kal
ME MIKPN) UTTOAEIMMATIKN SIGPKEIQ.
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The two-spotted spider mite Tetranychus urticae (Acari: Tetranychidae) and
its resistance to acaricides and insecticides

V.A. VASSILIOU and P. KITSIS

Agricultural Research Institute, Plant Protection Section, 22016, 1516 Nicosia, Cyprus

In Cyprus, the two-spotted spider mite Tetranychus urticae Koch (Acari:
Tetranychidae) is considered one of the most destructive mite pests of a wide range
of crops of outdoor and protected cultivation. Its management is largely based on
the frequent use of chemicals which, however, has led to development of resistance
to a number of insecticides/acaricides that are widely used in the country.

For the purposes of this study a series of standard toxicological bioassays have
been conducted on 5 different field T. urticae populations (one from each district)
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collected from various crops and ornamentals of outdoor and indoor cultivation on
which control failures have been earlier reported.

These 5 T. urticae populations as well as a susceptible reference strain
(German Susceptible Strain) have been tested for resistance to pirimiphos-methyl
(organophosphate), abamectin (avermectins), fenazaquin (growth regulator),
bifenazate (growth regulator) and acrinathrin (pyrethroid).

LCsp values and slopes were estimated by probit analysis while the resistance
ratio (RR) was determined by dividing the LCs of the studied strains to the LCsq of
the susceptible reference strain GSS.

The highest resistance ratio (RR = 3786) was detected for abamectin in the
“Arediou” population on indoor roses, followed by the “Argaka” population (RR =
1343) on beans. High levels of resistance were also found in acrinathrin in the
“Argaka” (RR = 903) and “Xylofagou” populations (RR = 743) on tomatoes.

Moderate levels of resistance were detected for fenazaquin in the “Kiti”
population (RR = 309) on tomatoes and in the “Arediou” population (RR = 188) on
indoor roses.

Finally, lower resistance levels were detected for pirimiphos methyl in the “Kiti”
population (RR = 40) on tomatoes and in the “Arediou” population (RR = 77) on
indoor roses, while the lowest levels were detected for bifenazate in the “Kellaki”
population (RR = 6) and “Arediou” populations (RR = 24) on indoor cucumbers,
respectively.

Various studies are undertaken on the determination of biochemical resistance
and the esterase activity systems that are involved in resistance expression.
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XapaKTnNPIoNOG TG aVOEKTIKOTNTAG TOU Tetranychus urticae
(Acari: Tetranychidae) oto abamectin

A. HAIAZ"2, M. PHIA', W. DERMAUW? M. TPIZIMOY?, T. VAN LEEUWENS,
A. TZIATKAPAKOY? kai |. BONTAY!
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University, Coupure links 653, 9000, Ghent, Belgium

To dakapr Tetranychus urticae Koch (Acari: Tetranychidae) eivalr évag onuavtikog
eXBpOG Twv KAANIEPYEIWV, TTOU €XEl TNV IKAVOTNTA VO AVATITUGOEl EVTUTTWOIOKA ETTITTEDA
QavOEeKTIKOTNTAG OTA  EVIOPOKTOVO KAl QOKOPEOKTOVO TTOU  XPNOIYOTTolouvTal  OoTnV
KOTOTTOAEUNON TOU. TNV OUYKEKPIPEVN Epyaoia PeAETACOUE TNV avBeKTIKOTNTA €vOG
TANBucpou T. urticae (MAR) otmé Bepuokntmiokry KaAAIEpyeEla TPIAVTAQUAAIGG OTOV
MapaBwva yia Tov OTToio UTTApXav avagopég OTI €ixe avamTigel avOekTIKOTNTA OF
MeyAGAo €0pog eviopokTOVWY. O MAR eu@davioe TTOAU uywnAd etTireda avOeKTIKOTNTOG
oTa aKpalokTova okeudopata abamectin (RR = 1980), fenbutatin oxide (RR > 1700),
bifenthrin (RR = 426) ka1 pyridaben (RR = 320), pérpia avBekTikdTnTa 0TO Milbemectin
(RR = 34), okevaopa tTapoépoliou TpoTTou dpdong pe To abamectin, kal xaunAd emimeda
avBekTIKOTNTOG OTO propargite kai bifenazate ye RR = 5 kai RR = 2 avrioToixa.
EmmmpooBétwg ep@dvioe TTOAD uwnAd emmimeda avOeKTIKOTNTAG OTOUG TTOPENTTOBIOTEG
avatTuéng hexythiazox kai clofentezin ye RR >1500 kai RR >1000 avrigToixa, aAAd
METPIa avBekTIKOTATA OTO akapeokTovo spirodiclofen (RR = 8).

EoTmidoape otn pEAETN TOU pnxaviopou avOekTIKOTNTOG OTOYXOU TOou abamectin.
AvaAUoape TIG aAAnAouyieg Twv KavoAliwy PETOPOPAG IOVTWY XAwpiou, TTou gival o
UTTOMOPIOKOG OTOXOG Tou abamectin. 21a avOekTIKA aKAPEQ, EVTOTTIOTNKE N UETAAAQYN
G323D 110U £x€l BpeBei OTI TTPOCDIdEl PETPIA TTITTESA AVOEKTIKOTNTAG OTO OUYKEKPIPEVO
okelaopa (Kwon et al., 2010). EmirAéov, evToTrioTnKe Kail pia 8eUTEPN PETAAAQYT, TTOU
mBOavov  euBuveTal yia Ta  eVIUTTWOIOKA uywnAd emmimeda  avOekTIKOTNTOG  TTOU
KaTaypdenkav oTO OUYKeKpIévo TTANBuouod MAR. Me kAaOIKEG ueBOOOUG YEVETIKAG
(SlaoTaupwoelg PeTAEU QvOEKTIKWY Kal uaiobnTwyv akdapewy, Kal BIodoKIuEG) deifaue
OT, n véa uetaAllayn BpiokeTal pévo ota ATopa TToU emIBIWvVouV Ot PBIOSOKIYEG ME
UYnAEG ouykevTpwoelg abamectin. TEAOG, ava@opIka PE TOV TPOTTO KANPOVOUNONG TOu
@aivoTuTrou, Ociape OTI N avBekTIKOTNTA €ival evdIdueons Kuplapxiag (intermediate
dominance).
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Characterization of abamectin resistance in Tetranychus urticae
(Acari: Tetranychidae) from Greece
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The spider mite Tetranychus urticae Koch (Acari: Tetranychidae) is one of the most
important pests in cropping systems in Greece and considered as ‘most resistant’ in
terms of the total number of pesticides to which populations have become resistant. The
levels of resistance of one highly resistant population of Tetranychus urticae Koch
(Acari: Tetranychidae) to ten pesticides were examined. The population from
Marathonas (MAR) exhibited high levels of resistance to most of the acaricides tested
with resistance ratios 1980, > 1700, > 1500, > 1000, 426 and 320 to abamectin,
fenbutatin oxide, hexythiazox, clofentezin, bifenthrin and pyridaben respectively.
Moreover MAR exhibited moderate resistance to milbemectin (RR = 34) and
spirodiclofen (RR = 8) and low levels of resistance to propargite and bifenazate with
resistance ratios 5 and 2 respectively.

We studied the underlying molecular mechanism of abamectin resistance in MAR
(RR = 2000). One known mutation in the glutamate gated chloride channel (GluCl), the
G323D, was found which confers moderate resistance to abamectin. Moreover one
novel mutation was identified. To study the mode of inheritance of abamectin resistance
we examined the toxicity of abamectin on the offsprings of crosses between the
resistant MAR strain and one reference strain susceptible to abamectin The results
indicated that the resistance was of intermediate dominance (D = 0). In addition, in order
to analyze the role of the GluCl mutations of MAR strain in abamectin resistance we
examined the correlation between the presence of these mutations and the phenotype
of the bioassayed offsprings (dead / alive, presence / absence of mutations). The novel
mutation seems to be tightly associated with the extremely high levels of resistance to
abamectin of the MAR strain.
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Epyaotnpiakég Biodokipég rpoodiopiopol Twv (LD50s) Tou metaflumizone
ota Helicoverpa armigera (Lepidoptera: Noctuidae), Spodoptera exiqua
(Lepidoptera: Noctuidae) kau Leptinotarsa decemlineata
(Coleoptera: Chrysomelidae).

®.M. IQANNIAHEY?, Z. ZAPTAAOYAHZ! kai K.N. MIOZOIrAOY?

!lvomimouro Mpooracdiac Guriv Geooalovikng EO.ILAT.E.,
TO 60324, TK 57001, Oépun Osooalovikn
2Twpvi AistBuvon: Epy/oio MAart EAMnvikn Brounxavia Zdxapng, T.K. 59032 MAary Huabiag
®BASF EMdc A.B.E.E., BLTIE.O., Sivdog, T.K. 57022, @sooahovikn

O1 Tpog peAETN €xOPOi Twv KAANIEPYEIWY €ival TTOAU GNUAVTIKOI TTPOKOAWVTAG
peyaAeg Cnuigg. Ta AemdoTTepa Helicoverpa armigera (TTPACIVO OKOUAAKI) Kal
Spodoptera exigua eival TToAu@dya Kkai TTOAU diadedopuéva TTAYKOOUIWG £XOVTag
avamTugel avOekTIKOTNTA Ot TIOAAG eviopokTova. O dopu@odpog Tng TTATATAG
Leptinotarsa decemlineata, €ival ammd ToUg TTI0 onuUavTikoUg £xOpoUg TnG TTaTATAG
1600 OTnv EAAGSO 600 Kal TTOYKOOMIWG WE QAvOEKTIKOTNTG O TTOAAEG OMAdEG
EVTOUOKTOVWV.

O mpocdiopioudg Twv d0cewv BvnoiudtNTag (LDsgs) EVOG VEOU €VTOUOKTOVOU
gival TTOAU onuavTiKA TTaOPAUETPOG yia TNV dnuioupyia Bdong dedopévwy (base-line
data) woTe va gival duvaTdév a)Na yivovTal CUYKPIoEIG ATTOTEAECUATIKOTNTAG PE GAAT
EVTOUOKTOVA, B)ZuyKpioelg TTANBUCHWY  JIAQOPETIKWY  TTEPIOXWY, Y)ZUYKPIoN
OTTOTEAEOPATWY OIAPOPETIKWY XPOVIKWV TTEPIOdWYV, O)Evwpi¢ Tpoadiopionds Tng
mBOavAg évapeng avBekTIKOTNTOG yia ATTOTEAECUATIKY OIAXEIPION TOU EVIOUOKTOVOU.

To metaflumizone €xer povadikd TPOTTO dPACNG KOI AVAKEl OTnV opdda 22
uttoopdda 22B oTov TTivaka KaTtatagng TpoTTou dpAong evIOoPokTOvwy Tou IRAC
(Insecticide Resistance Action Comitee) 10 metaflumizone dpa oT1o0 Neupikd
oloTnua Kal 1o oTmoTéAecpa TG Opdong eival n TTPOOBEUTIKN TTapAAucn Kai
BavaTtwon Tou £xBpou atdxou. To metaflumizone dev éxel diacuoTnuaTik Apdon,
£XEI PEIWPEVN Kivnon Kail TTeplopicuévn digicduon oTa QUAAQ.

>1¢ Biodokipyég xpnoiyotroindnke n €uTTOPIK) oOuokeuaocia Alverde 24SC
(metaflumizone). Mpovupgeg delTEPNG NAIKIOG (L2) épxovTav o€ eTagn Pe @UANa
Tou ¢€ixav TIPoENBel amd BUBIon yia 10 OSeutepOAeTITa O DIOQPOPETIKEG
OUYKEVTPWOEIG XpnoipoTtroiwvTag Tnv leaf-dip péBodo cuviotwpuevn atmmoé Tov IRAC.
AIGQopEG  OUYKEVIPWOEIG O ppm  OpACTIKAG ouciag  TTPOEToINAdovTav
XPNOIMOTTOIWVTAG atrooTayuévo vepd. PUAa Baupakiol, TEUTAWV, TTOTATAG TOU
idlou pey€éBoug xpnoiyotroioUvTav avTioToixa yia Tig Biodokiyég Twv Helicoverpa
armigera, Spodoptera exiqua kai Leptinotarsa decemlineata.

Ta @UAAa ToTTOBeTOUVTAV OTa TPIBAIG aoU eixav oTeyvwoel. To eNdyioto 4
060¢€IG XpnoiyotroloUvTav yia kdBe Biodokiyy cuv 10 MdpTtupa .ExTignon tng
Ovnoiyotntag Tpoadiopifdtav o 24, 48, kal 72 wpeg. Ta amoteAéopara
avaAvovtal pe TNV péBodo probit analysis (finney). Amé Tig Bilodokipég
dlamoTwenke OTI UTTApXeEl OIAKOTI TNG Oimong PeTd amd 12 wpeg yia Ta
NemIdOTITEPQ.

2TOUG TTapakATwW Tivakeg 1, 2 kai 3 Tapouacidfovtal ol LDses Tou metaflumizone
avTIOTOIXWG YIa BvnoiudTnTa o€ 24, 48 Kal 72 WpPEG.
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MNivakag 1. MNpoodiopiopdg Twv LCsys Tou metaflumizone oto H. armigera.

. EkTi L Q. 95% CL I
creupacns | ool | N | o et | ooy | Xieon
Biodokiun 24 Qpeg 105 | 150.66 230 98 2.03+0.21 1.02
-11- 48 Qpeg 105 94.01 127 69 3.45+0.53 4.41
-l- 72 Qpeg 105 17.95 49 2.7 1.05+0.10 6.69
MNivakag 2. Mpoadiopiopdg Twv LCses TOu metaflumizone oTo S. exiqua.
. EkTipno LC50 a.i. 95% CL Slope
EMeuaos’s | oynapertas | N | (ppm) max min (&SE) X'(20F)
Biodokiur] 1 24 Qpeg 100 | 389.10 1108 136 2.08+0.68 3.19
-11- 48 Qpeg 100 | 103.55 149 71 2.01+0.94 2.15
-11- 72 Qpeg 100 25.54 45 14 1.87+0.30 2.42
Biodokiun 2 72 Qpeg 75 82.70 120 55 2.04+0.33 3.35
MNivakag 3. Mpoadiopiouds Twv LCses TOou metaflumizone oto L. decemlineata.
EmepBdoeig | Ektipnon N LC50 a.i. | 95% CL Slope X*(2DF)
Ovnoipotntag (ppm) max min (+SE)
Biodokiun 1 | 24 Qpeg 116 | 67.54 84 54 4.29+0.95 | 0.93
_Jl- 48 Qpeg 116 | 14.73 22 10 1.86+0.18 | 2.15
_I- 72 Qpeg 116 3.23 6.24 1.67 1.68+0.13 | 1.08

N = ApiBudg eviépwyv ava Biodokipr

LCs a.i. = ouykévipwaon 8pacTIKrG ouaiag yia Bavatwaon Tou 50% Tou MAnBucuou
CL = épia eptmiotoolvng

SE = standard error

X% = chi-square yia 2 BaBpoug eAcuBepiag

ATIO TIG PBIOSOKIYEG TTPOKUTITEI OTI yIa Ta AemOOTITEPA N WEYIOTN BvnoiudtnTa
TTapatnpeital oTig 72 wWwpes. MNa Tov dopuPopo TNG TTATATAS yIa EUKOAIa Kal ypriyopa
atroTeAéguaTa 0 TTPOCdIOPICUOG TwV LDsgs OTIG 48 Wpeg gival IKavoTroinTIKOG. Ol
TANBUOHOI Twv AemOOTITEPWY TTOU XpPNolPoTToifenkav oTiG BlodokIuég yia Tov
mpocdiopiopud Twv LDsps Tou metaflumizone  trapoucialav avOekTIKOTNTA OE
avTioToixeg Biodokiuég pe mupedpiveg. To ToEikoAoyikd TTPO®IA i} xapnAr To&IKOTNTa
oTa BnAaaTIKA Kal N un ePeavion KATTolag dlaoTaupwTAg avBekTIKOTNTAG KaBioTouv
10 metaflumizone 1Bavikdé TIPOG xprion oTa TTPOoYyPAuPaTa  OAOKANPWUHEVNG
QVTILETWTTIONG TWV O1A@OPWY EVTOUOAOYIKWY TTPORANUATWY.
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Acute toxicity (LD50s) of metaflumizone to Helicoverpa armigera
(Lepidoptera: Noctuidae), Spodoptera exiqua (Lepidoptera: Noctuidae),
and Leptinotarsa decemlineata (Coleoptera: Chrysomelidae)
in laboratory bioassays
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The tested pests have been major threat during the last years in Greece
producing serious damages. The pests Helicoverpa armigera in cotton, Spodoptera
exiqua attacking many crops and Leptinotarsa decemlineata in potatoes have been
developed resistance throughout the world and also in Greece the determination of
the LD50s for a new coming pesticide in the market is very important and
necessary for establishment Base-line data for comparison of effectiveness among
different compounds and comparison between different populations and early
determination of possible beginning of resistance.

The commercial formulation of the insecticide Alverde 24 sc (metaflumizon)
was used in the Bioassays. Larvae L, were exposed to different doses using the
leaf-dip method. Serial dilutions as ppm of the active ingredient of the tested
compound were prepared using distilled water. Cotton leaves for Helicoverpa
armigera, sugar beet leaves for Spodoptera exigua and potato leaves for
Leptinotarsa decemlineata (approximately the same size) were dipped into the test
solution for 10s then allow to dry before put in to the dishes. At least four doses per
treatment were used plus the control. Data were analyzed by probit analysis
(finney).

Assessment of mortality was estimated in 24h, 48h and 72h. The maximum
mortality was obtained in 72h for the Lepidoptera. LD50s for Helicoverpa armigera
for 24h, 48h and 72h were correspondently 150, 94 and 17.95 ppm, for Spodoptera
exigua were 389, 103, 23.24 and for Colorado potato beetle were 67.54 14.73
3.23 ppm.

For Lepidoptera Seems that the 72h is the appropriate time for estimated the
LD50s and for Colorado potato beetle for facility and fast getting results the 48h is
appropriate.
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“Emamectin benzoate (Affirm® 095 SG), éva véo Kal KAIVOTOUO EVTOMOKTOVO
via Tov EAgyX0 TwV AemSomrTépwy XBpwv o€ Aaxavikd, @pouTa, autréAlq,
BapuBaki kar AAAeG KOAANIEPYEIES”

Z. NAPAIYIOY, M. AEKKOY, E. AQAOY ka1 B. BAIOINTOYAOZ

Syngenta Hellas AEBE, Asw@. AvBouoag, AvBouoa Arrikn), 15349

To OpaoTikd OuoTaTIKO emamectin benzoate, €ival pIa  EVTOPOKTOVOG
MOKPOKUKAIKF) AQKTOVN PE XOUNAR TOEIKOTNTO O€ Opyaviopoug un oTOXO0G Kal OTOo
TEPIBGANOV. ATTOTEAET 2nG YEVIAG TTPOIOV TNG OIKOYEVEIQG TWV QPUOIKWY CUCTATIKWV
aBEPUEKTIVEG, TTOU TIPOEPYOVTal aTTd TN (UMWON TOU WIKPOOpPyaviouou €0GQOUG
Streptomyces avermitilis. To Affirm® 095 SG, eival éva VEO EVTOPOKTOVO KOl TIEPIEXE
TN &pacTIKA oudia emamectin benzoate o€ guykévipwan 0,95% B/B.

>e Bloxnuikd emimedo, n emamectin benzoate, Tpoadéveralr oToug UTTOBOXEIG
TOU y-apivoBouTtupikoU ogéog (GABA) i kai Tou yAouTapivikoU o&€og (glutamate) kai
EVEPYOTTOIET TO KAVAAI 16VTWV XAwpiou. H ouvexng eiopon 16VTwV XAwpiou GTO PUIKO
1070, TTapeUTTOdICEl TN PUIKA OUCTOAA, 0dnyei oTnV TTapdAucn Kai GTn CUVEXEIQ OTO
Bdavato Twv eviduwy. Av kai To Affirm® 095 SG TrpokaAsi BavaTwaon TNG TTPOVUHPNG
KOl YE ETTOQN, EP@avICel TNV KUPI TTPOVUUPOKTOVO Opdon ToU YETA aTTd KOTATTOON,
AOyw TOU HIKpPOU XpOvou €KBeong Twv TIPOVUNGWYV O€ aTT'euBeiag ema@n Pe Tn
OpaaTikA ouaia. MeTd TNV KATATTOON TNG emamectin benzoate, oI TTPOVUUPES TwWV
KOTATTOAEUOUMEVWY EVTOUWY, OTAPATOUV va TpEé@ovtal o didoTnua 1 - 4 wpwv.
EmAéov, dev utmopoulv va kivnBolv, Adyw TnG KN avaoTpEéWIUng TTAPAAUCHS TOUG,
Kal TrEBaivouv o€ JIAOTUA 2 - 4 NUEPWY aTTO TV epapuoyr Tou Affirm® 095 SG oo
QuTo.

H emamectin benzoate, mmapouciddel peydAn Sidpkeia dpAong, TTou OPeileTal
OTO yeyovog Ot dlatrepvda TTOAU ypriyopa Tnv emdepuida, dnuioupyei "deauevi”
MEOO OTO EOWTEPIKO TOU QUTIKOU 10TOU Kal KIVEITAI SIEAACUATIKA TTPOG TNV avTiBeTn
em@aveia Twv QUAwv. Emmpocbétwg, xdpn ot auth Tnv 1816TNTA, N SpACTIKN
ouoia TpooTaTeVeTal atd T Bpoxn Kai TNV nAiakr akTivoBoAia To Affirm® 095 SG
gival TTOAU atroTEAECUATIKO, EVAVTIOV TWV TTPOVUR@QWY OAwV Twv aTadiwv. EmimAéov
NG SpAoNg Tou OTIC TIPOVUUQES, To Affirm® 095 SG éxel dpdon kal 0To OTASIO TToU
n diapopPwueVn TTPOVUU®N BpiokeTal akdua péca aTo auyo A KaTd Tnv diadikagia
€€600U atrd auTd (WO-TTPOVUUPOKTOVO dpdan).

Metd Tnv e@apuoyn, n T000TNTA TNG OPACTIKNAG Ouciag TTou MEvel OTnv
EMPAVEIA TWV QUAAWYV, GwTOaTTOdOUEITAI YPAYOPA, YEYOVOG OTO OTTOIO OQEiAETal N
KaAr oUPTTEPIPOPG Tou Affirm® 095 SG oTa WPEAIJA €vTopa Kal N GUMBATOTNTE TOU
pe Mpoypdapuata OAokAnpwuévng KatatmoAéunong (IPM).

To Affirm® 095 SG avapéveral va eykpiBei o TTOMES KAANEPYEIEC AAXQVIKWV
OévTpwy, aptreAiol, BapBakiou K.a. Agv Ba €xel kapia TogIKOAOYIKA GAuAvon otTnv
ETIKETA TOU, Kal Ba €xel MIKPO ETTITPETTOUEVO XPOVO £QAPUOYAG TIPIV TN CUYKOMIOH
(PHI).
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“Emamectin benzoate (Affirm® 095 SG), a novel insecticide for the control of
Lepidopterainsects In vegetables, fruits, grapes,
cotton and other crops”

S. PARAGIOU, M. LEKKOU, E. LOLOU and V. VAIOPOULOS

Syngenta Hellas AEBE, Anthoussas Av., Anthoussa, Attiki, 15349

Emamectin benzoate is a macrocyclic lactone insecticide with low toxicity to
non-target organisms and the environment. It is a 2nd generation product that
belongs to the family of natural ingredients avermectins, that are derived from the
fermentation of the soil microorganism Streptomyces avermitilis. Affirm® 095 SG is
a new insecticide that contains the active ingredient emamectin benzoate in a
concentration of 0,95%.

At the biochemical level, emamectin benzoate binds irreversibly to gamma-
aminobutyric acid (GABA) or glutamate receptors and causes abnormal chloride
channel opening. The continuous influx of chloride ions prevents action nerve firing,
leading to paralysis and death of insect. Although Affirm® 095 SG has a strong
contact activity against larvae, it shows the main larvicide activity with ingestion,
due to short time direct contact of larvae with the active ingredient. Target insects
larvae typically stop feeding 1 - 4 hours after ingestion of emamectin benzoate.
After 12 - 24 hours they are unable to move and remain irreversibly paralysed until
death 2 - 4 days after treatment of Affirm® 095 SG on the plant.

Emamectin benzoate has long lasting activity due to its rapid penetration into
plant epidermis, that results in a reservoir of active ingredient into the tissue, and



XNUIKA AVTILETWTTION 369

moves translaminarily to the opposite untreated surface of leaves. This rapid uptake
provides good protection of active ingredient from rainfall and UV photodegradation.

Affirm® 095 SG provides high efficacy against all larval instars. It is active on the
larvae from before egg-hatch (inside the egg) and during egg-hatch (ovi-larvicidal
activity).

After application of Affirm® 095 SG, the remaining quantity of active ingredient
on the leaf surface photodegradates very fast, limiting contact activity to beneficial
arthropods and this characteristic enables Affirm® 095 SG be safe towards spare
beneficial and to be suitable for IPM programs.

Affirm® 095 SG is expected to be registered in many vegetables and fruit crops,
as well as grapes, cotton and other crops. It will not have any toxicological
classification, and its pre harvest interval will be significantly short.
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Cyantraniliprole (Cyazypyr™ amé tnv DuPont™) pia Kaivotépog dpaoTiKi
ougia TNG opadag Twv diapIdiwy yio TAUTOXPOVO EAEYXO MUNTIKWV Kol
HAONTIKWYV EVTOHWV

J.A. WILES?, I.B. ANNAN?, H.E. PORTILLO?, J.L. RISON?, A. DINTER?*
N.M. FROST® kau I. ETAMATAX®

'Du Pont (UK) Limited, Wedgwood Way, Stevenage, Hertfordshire, SG1 4QN, UK
DuPont Crop Protection, Stine Haskell Research Center, 1090 Elkton Road,
Newark, DE 19714, USA
°Du Pont de Nemours (France) SAS, ERDC, 24, Rue du Moulin,
Nambsheim, F-68740 France
“Du Pont de Nemours Deutschland (GmbH), Hugenottenalle 173-175,
Neu-Isenburg, D-63263, Germany
*Du Pont Danmark ApS, Skojtevej 26, DK-2770 Kastrup, Denmark
®DuPont Du Pont Hellas S.A., SoAwuou 12, 15232 XaAdvdpi

To cyantraniliprole, éva KaIvOTOUO €VTOUOKTOVO TTOU QvAKOAUQONKe atrd Tnv
DuPont™ kai gival €miong yvwoTo pe 1o eutropikd évopa Cyazypyr™, aviker otnv
opdda Twv dlauidiwy. To Cyazypyr™ eu@avifel eTIAEKTIKI) SpAON OTOUG UTTODOXEIG
plavodivng Twv evidpwyv. Evepyotroiei Tnv atmeAeuBépwon Kal TTPOKOAEI TNV
e€AvTANON TwWV E€OWTEPIKWY  OTTOBEPdTWY  1OVTWV  AOBECTIOU  TWV  PUWY,
TTPOKaAWVTAG aduvapia eAEyXOU TwV MUKWV KIVACEWV Kal TEAIKG TO Bdvarto Tou
eviOuou. To Cyazypyr™ €xel emdeifel JovadiKO Kal OTTOTEAECUATIKO EAeyXO O€ €upl
QACHA ONUAVTIKWY EVTOPWY eXOpwv, OTTWG AemOOTITEPA, OAEUpWOEIg, OITTTEPQ,
OpiTreG KAl OPICHEVEG QQIOEG, TTPOCPEPOVTAG EEQIPETIKA PUTOTTPOOTATIO O€ TTAB0G
KOAAIEPYEIWV CUPTTEPIAAUBAVOUEVWY TWV AAXAVIKWY, MNAOEIBWY, TTUPNVOKAPTIWY,
€oTTEPIOOEIdWY, AUTTEAIOU Kal EAIGG.

Ta SlopopeTikd okeudopata Tou Cyazypyr™ Trou avamTtiooovial oTé Tnv
DuPont™ kai BpiokovTal uTtd €yKpIan, €X0UV oav OTOXO avaAoya Pe Tov TUTTO TOUG,
va JEYIOTOTTOIOUV €IiTE TNV TIPOoPOPNoNn amd TIG Pifeg YETA ATTO €QAPPOYr OTO
£€0a@og €ite TNV OIEAQOPATIKI) KAl KOAR} OKPOTTETAAIKN) Kivnon péoa OTO @QUAAO,
KaBwg kai Tnv avrox oTto &EmAupa amd Tn Bpoxn META ammd WEKAOMOUG
QUAAWpPaTog. H pikpr) TogiIkéTNTa 0Ta ONAACTIKA, O KAIVOTOPOG TPOTTOG dpAacng Tou
oTa PugnTIKG €viopa Kal n €AAeIWn dIOOTAUPWTNG AVOEKTIKOTNTOG OE ONUOVTIKA
EvTopa-exOpoUg uttodnAwvouv 0TI Ta TPoidvTa pe Baon 10 Cyazypyr™ 6a
atroTeEAéCOUV  €CAIPETIKA  €pyaAeia  TTPOCTOCIOG TNG QUTIKAG TTOPAYyWYNAS  Kal
dlaxeipIong TNG AVOEKTIKOTNTOG O€ EVIOUOKTOVA.
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Cyantraniliprole (DuPont™ Cyazypyr™) a novel, substituted anthranilic
diamide insecticide for cross-sprectrum control of sucking & chewing pests

J.A. WILES?, I.B. ANNAN?, H.E. PORTILLO?, J.-L. RISON?, A. DINTER?,
N.M. FROST® and Y. STAMATAS®

'Du Pont (UK) Limited, Wedgwood Way, Stevenage, Hertfordshire, SG1 4QN, UK
2DuPont Crop Protection, Stine Haskell Research Center, 1090 Elkton Road,
Newark, DE 19714, USA
°Du Pont de Nemours (France) SAS, ERDC, 24, Rue du Moulin,
Nambsheim, F-68740 France
“Du Pont de Nemours Deutschland (GmbH), Hugenottenalle 173-175,
Neu-Isenburg, D-63263, Germany
*Du Pont Danmark ApS, Skajtevej 26, DK-2770 Kastrup, Denmark
®Du Pont Hellas S.A., 12, Solomou Street, 152 32 Halandri, Greece

Cyantraniliprole (DuPont™ Cyazypyr™) is a novel, substituted anthranilic
diamide insecticide discovered by DuPont. Cyazypyr™ acts as an agonist
selectively on ryanodine receptors of insect pests. The activation stimulates the
release of calcium ions from the internal stores in muscle cells, causing impairment
of muscle regulation and subsequent death of insect pests. Cyazypyr™ has
demonstrated unigue and effective control of a cross-spectrum of important pests,
such as caterpillars, whiteflies, leafminers, thrips and some aphids, resulting in
excellent plant protection in a wide range of crops including fruiting and leafy
vegetables, field vegetables, pome and stone fruit, citrus, grapes, and olives.

The different formulations of DuPont™ Cyazypyr™ under development and
registration have been optimised to maximise either root uptake from soil
application or translaminar and good acropetal movement within the leaf,
rainfastness by foliar applications.The low mammalian toxicity, novel mode of action
on sucking pests and the lack of cross resistance in key insect pest species
indicates the products will have an excellent fit in grower crop production and
insecticide resistance management programs.
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Movento® 150 OD - éva VEO EVTOMOKTOVO ME ISIaIiTEPA XOUPOKTNPIOTIKA
Kivnong yia Tov éAeyxo SuoegovTwTwy £XBpv

A.-B. NTOMIPH, B. MAYPOEIAH, ©. BEAOYKAZ ka1 A. AXEIMAZTOY

Agronomic Development and Regulatory Affairs Bayer CropScience , Bayer Hellas AG,
Sorou 18-20 , 15125 Amaroussion

To Movento® 150 OD (dpaoTikfy oucia spirotetramat) eival TTapdywyo Tou
spirocyclic tetramic acid (Bretschneider et al., 2007), TTAfpw¢ d1IACUCTNUATIKO Kal
ap@ikivnto eviopoktovo (Nauen et al.,, 2008), 1810iTeEpa OTTOTEAECUATIKO O€ €UpU
@Aaopa puldnTiKWwv eXOpwv, OTTWG KOKKOEION, a@ideg, aAeupwdelg, TOTCIKAKIA. Ol
QUOIKOXNMIKEG TOU 1810TNTEG Slopépouv TTONU o€ oUykpion pe Ta tetronic acids
spirodiclofen and spiromesifen (Nauen et al., 2008). To spirotetramat emdeIKVUEI
apiotn dpaon o€ dUCEEOVTWTOUG £XBPOUG, OTTWG N POTOWEIPA KAl O avOEKTIKOG OTa
eviogokTova BidTuTog Q TOou aAecupwdoug Bemisia tabaci. Adyw Tou TpOTTOU
O0pdaong Tou (TTapeuTTédion TnG BloolvBeong Aimidiwv) (Nauen et al., 2006) emdpd
dueca OTa veapd oTAdIa TWV PUZNTIKWY EVIOUWY Kal ETIQPEPEI TEAIKG BvnoiudtnTa.
Emdpd emiong otnv yovigotNTa KAl QvaTTOPAYWYIKA IKAVOTATA TWV OKPaiwy
OnAukwv (Nauen et al., 2008), yeyovog TTou €mnpeddel Tov TTAnBucud Tou £XBpou
oTov aypO Kal oUPPBAAAel otnv  peydAn Oidpkela ATTOTEAECHATOG QUTAG TNG
OpPaOCTIKAG ousiag.

To Movento 150 OD (dpaoTikrj oucia spirotetramat) TTapoucialel dpioTn
d1aouUoTNUOTIKN Kal dieAagpaTik dpaon evw n dpdaon Tou € ema@ng gival pAAAov
Teplopiopévn. Metd Tnv €icod6 Tou péoa oTa QGUTA TO Spirotetramat Kiveital
dlapécou Tou nBuol (Nauen et al., 2008). ‘Etol emdeikvUel AKPOTTETAAN Kal
BaoirétaAn kivnon kai gival atroTeAEOUATIKO OTOV EAEYXO KPUPPEVWY £xBpwv. OTav
eQapuoletal oto QUAAWPA T0 Movento 150 OD pTtropei va TrpooTateloel Ta véa
QUAANO TTOU avaTrTiooovTal PETA TNV €@apuoyrn Kabwg Kal TG pifeg. AuTEG ol
eCAIPETIKEG 1010TNTEG, Ol OTTOIEG TTEPIYPAPOVTAl WG OITTAN dIaCUCTNPATIKA Kivnon,
gival JovadIkEG PETAEU TWV VEWYV, TIPOCPOTA AVATITUYHEVWY EVTOUOKTOVWV.

Ta 0IKOTOEIKOAOYIKG XOPOKTNPIOTIKA Tou eviodokTovou Movento 150 OD pe Tn
OpaoTiKA ouaia spiroteramat digpeuviOnNKav pe BOKIYEG OE AVTITIPOCWITEUTIKAG €idn
ammd eupeia TToIKIAia Tagovouikwy opddwy. To spirotetramat dev éxel ofeia oute
Xpovia TogIKOTNTA OTa TITNVA, oTa OnAaOTIKA Kol 0TOuG UdPORIoUG opyaviopoug
(Maus, 2008). To spirotetramat dev éxel ofeia TOEIKOTNTA OTIG PENICOEG KAl OTOUG
Boppuvoug (Maus, 2008). Kata cuvétreia 1o Movento 150 OD emideikvUel TTOAU
€UVOIKG OIKOTOEIKOAOYIKG XAPAKTNPICTIKA Kal 6Tav XPNOIKOTIoIEiTal CUUPWVA HE TIG
OUOTAOEIG OV UTTAPXEI UN OTTOOEKTOG KivOUVOG yia TG OIKOCUOTAUATA KOl TOUG
opyaviopoug un-otoxoug. Ooov agopd oTnV £TdPACN OTA WEPEAIUA KATATACCETAI
ao0@aAég ewg eAa@pd BAaBepd yia Tnv TAcloyngia Twv opddwv. Exer pérpia
Oeutepelouca  €TTidpacn HOVO OTa APTIOKTIKA akdped, oAAG ol TTAnBucuoi
avakautTouv Adn otnv Tpéxouca KAANEpyNTIKA TTEPiodo. M autoug Toug Adyoug
gival KaAG oupBatd pe Ta oUYXPOVA CUCTAMOTA OAOKANPWHEVNG QVTIMETWTTIONG
exBpwyv (Schnorbach et al., 2008).

To spirotetramat armrodopcital ypriyopa oto £€dagog. Aev eival otabepd otnv
udpodAuan kai dev avapEveTal onuavTikn €¢atpion (Babczinski, 2008). '’ autolg



XNUIKA AVTILETWTTION 373

TOug Adyoug Oev avapéveTal yia To spirotetramat mmikivouvoTnTa yIa TO TTEPIBAAAOV
aTtro Tn YEWPYIKN XPAON Tou.

H BeAtiwpuévn popen evaiwpnua oe Aadl OD emitpémrel oto Movento 150 OD va
ekdnNAwaoel To TTANPEG SUVAUIKO TOU O€ aTTOTEAEOUOTIKOTNTA OTIG CUVOAKES aypou,
EMTUYXAVOVTAG Kal peyaAn Oidpkeia amoteAéopatog (Vermeer and Baur, 2008).
Embépwvtag pe véo pnxavioudé oOpdong OTIG a@ideg, OTA  KOKKOEION  Kal
WeUDOKOKKOUG TO TTPoidv Ba atroTeAéael éva e€aIpeTIKO €pyaleio yia Tov €Aeyxo
EXOPWV AVOEKTIKWY O€ EVTOUOKTOVA.

‘Exouv diatutrwBei odnyieg TpodAnwng/diaxeipiong avOekTIkOTNTOG PE BAon Tov
KaBopIopo Twv dedopévwy euaiodbnaiag, Twv SIAKPITWY 060wV, KaBwg eTTioNg TIg
MEAETEG BIOOTAUPWTHG AVOEKTIKOTNTOG KAl TNV TTapakoAouBnan Tng euaiobnoiag o€
TAnBuopoug aypolu (Elbert et al., 2008). O xprioeig Tou €mAEXOnNKav va
uTToOoTNPIXBOUV OTIC AITACEIG EYKPIOEWS KUKAOPOPIAG €ival CUUQWVEG PE TIG 0dNYieg
TPOANWNG/dlaxeipiong avOekTIKOTNTAG.

To @daopa dpdong eival eupl kai TTepIAapBavel Tov weudodkokko Planococcus
ficus oTo auTréAl, agideg 6TTwg Dysaphis plantaginea, Aphis pomi, Myzus persicae,
™ uaroweipa Eriosoma lanigerum, Kokko€ldfy OTwg Lepidosaphes ulmi,
Quadraspidiotus perniciosus, Pseudaulacapsis pentagona o€ pnAo€idr Kai
TTUpNVOKapTTa, Toug aAeupwdelg Bemisia tabaci, Trialeurodes vaporariorum, a@ideg
6TTwg Aphis gossypii, Myzus persicae kai Brevicoryne brassicae oe Aaxavikd. H
avamTuén oTov aypo uttooTnpifeTal e TTOAAG Treipduata ammd Tnv EAAGSa kabwg
Kal armé v uttéhoimrn Eupwtn Kal TTOAEG XWPEG OTOV KOOUO OE OUTTEAI,
OEVOPWOEIG KAANIEPYEIES Kal AaxaviKA.

Ta mreipduata oTov aypd deixvouv EekdBapa Tnv dpiotn dpdon Tou Movento o€
ouyKpIon PE TTpoidvTa ava@opdg TnG ayopdg.

To Movento €xel kataTeBei TTPOG £yKPION KUKAOQOpPIOG o€ 69 XWPESG TTAYKOOUIO
KAl PEXPI Twpa €xel YKPIBei Kal TOTToBeTNOEi emTUXNUéVa OoTnVv ayopd oTig HIA,
Kavadd, AuoTtpia, Toupkia, Mey. Bpettavia, BéAyio kai MaAAia.
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sucking insect pest control in agriculture: biological profile and field
performance. XVI International Plant Protection Congress 2007.

Movento150 OD- a new insecticide with special translocation properties
against difficult to control pest species

L.-V. DOBRI, V. MAVROEIDI, T. VELOUKAS and A. ACHIMASTOU

Agronomic Development and Regulatory Affairs Bayer CropScience , Bayer Hellas AG,
Sorou 18-20 , 15125 Amaroussion, Greece

Movento 150 OD (a.i. spirotetramat) is a spirocyclic tetramic acid derivative
(Bretschneider et al, 2007), fully systemic and ambimobile insecticide (Nauen et al,
2008) particularly effective against a broad range of sucking pests including scales,
aphids, whiteflies, and psyllids Its physicochemical properties are quite different
compared to tetronic acids spirodiclofen and spiromesifen (Nauen et al, 2008).
Spirotetramat shows excellent efficacy against species known to be difficult to
control e.g. woolly apple aphid and insecticide-resistant Q-biotype whiteflies. Due to
its mode of action (inhibition of lipid biosynthesis) (Nauen et al, 2006) particularly
juvenile stages of sucking pest insects are directly affected by spirotetramat,
causing a delayed mortality. The fecundity and fertility of female adults is also
strongly affected (Nauen et al, 2008), this having an effect on the field pest
populations and contributing to the long lasting efficacy of the compound.

Movento 150 OD (a.i. spirotetramat) exhibits an excellent systemic and
translaminar efficacy whereas its contact efficacy is rather limited. Once penetrated
into the plant spirotetramat is mobile within the phloem of the plant (Nauen et al,
2008). Hence it can move acropetally and basipetally and control hidden pests.
When applied foliarly Movento 150 OD even protects the newly grown leaves that
develop after the spray application and the roots. These outstanding properties
described as two-way-systemicity are unique among recently developed
insecticides.

The ecotoxicological profile of the insecticide Movento 150 OD with its active
ingredient spiroteramat was investigated by testing representative species of a
broad variety of taxonomic groups. Spirotetramat has no acute or chronic toxicity
neither to birds, mammals nor aquatic organisms (Maus, 2008). Spirotetramat
shows no acute toxicity to honey bees or bumblebees (Maus 2008). Consequently
Movento 150 OD exhibits a very favourable ecotoxicological profile and when used
as recommended there is no unacceptable risk to ecosystems and non-target
organisms. On beneficial arthropods it is ranked harmless to slightly harmful in the
majority of groups. It exhibits only moderate side effects on predatory mites, but
populations recover within the growing season. In this sense it is well suited for
modern IPM systems (Schnorbach et al, 2008).

Spirotetramat quickly degrades in soil. It is not hydrolytically stable and no
considerable volatilization is to be expected (Babczinski, 2008). Therefore
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spirotetramat does not pose any risk to the environment for all the intended uses in
agriculture.

Optimized formulation such as oil dispersion OD allowed to realize the full
biological potential of Movento 150 OD under field conditions and provide long
lasting control (Vermeer and Baur, 2008). Exerting a new mode of action for aphids,
scales and mealy bugs the product will be an outstanding tool for the control of
insecticide resistant pests.

Resistance management guidelines has been elaborated after the
establishment of baseline data, discriminating dose rates, cross resistance studies
and susceptibility monitoring of field populations (Elbert et al, 2008). The use
patterns selected to be authorized follow the good resistance management
guidelines.

The spectrum of efficacy is broad and includes Planococcus ficus in vine,
Dysaphis plantaginea, Aphis pomi, Myzus persicae, Eriosoma lanigerum,
Lepidosaphes ulmi, Quadraspidiotus perniciosus, Pseudaulacapsis pentagona in
pome and stone fruit, Bemisia tabaci, Trialeurodes vaporariorum, Aphis gossypii,
Myzus persicae and Brevicoryne brassicae in vegetables. Field development has
been supported with plenty of trials in Greece as well as in the rest of Europe and
many countries worldwide in vine, fruit and vegetable crops.

Field trials clearly show the excellent efficacy of Movento in comparison with the
standards available on the market.

Movento has been submitted for registration in 69 countries worldwide and up to
now is successfully registered and launched in USA, Canada, Austria, Turkey, UK,
Belgium, France.
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BIOACT: "Eva véo BIOAOYIKO TTPOIOV YIO TNV AVTIHETWTTION TWV VHATWIWV
o€ KAAAIEPYEIEG KNTTEUTIKWV

B. HITZBERGER

Prophyta GmbH, Inselstrasse 12, 23999 Malchow, Germany

Eivar yvwotd 011 01 pjuknAIakoi HUKNTEG €xouv TNV IKavotnTa va TTPpooaAAouv
Kal va BavaTtwvouv Toug @utotTaboyovoug vnuatwdelg. MNapadeiypata amd tnv
emoTtnuovik BiBAloypagia atroteAolv Ta €idn Arthrobotrys spp. Dactylaria spp.,
Monacrosporrium spp., Lacinicillium lecanii, Pochonia chlamydosporia kai TToAAG
GAAa. MapoAa autd, Yovo éva PIKPOG TToGOCTO PBIOAOYIKWY VNUOTWOOKTOVWY TTOU
Baoifovral og autoUg TOug PUKNTEG, KUKAOYOpPEi atnv ayopd. ‘Eva T1€Toio TTpOidv
eival kal To Bioact WG 1mou Baacifetal oto yuknta Paecilomyces lilacinus. Auto 1o
TTPOoIOV TTou £xel NdN AGRel €ykpion KUKAo@opiag oe TTeEPIcoOTePES aTTO 10 XWPES
peTagu Twv otroiwv oTig H.M.A., kaBwg kal oe xwpeg TG Eupwtng (n dpacTikA
ouaia gival kataxwpnuévn ato Mapdptnua | Tng Odnyiag NG EupwTraikng ‘Evwong
YIO TA QUTOTTPOCTOTEUTIKA TTPOIOVTA), £XEI TO TTAEOVEKTNUO OTI TTAPOAO TTOU TTEPIEXEI
10 dioekaToupUpla CTTOPIa ava YPaPUdpIlo €ival eUKOAO Kal TTPAKTIKO aTn XpAon
TOU, TTPOCITO yIa TOV aypOTn KAl PE UuWnAR atroTeAeouaTiKOTNTA. To TTpoidv gival
TUTTOTTOINUEVO UTTO Pop®n BPEEIMWY KOKKWY (WG) yeyovog TTou To KaBIoTd eUKOAO
KOl TTPOKTIKO OTn XPrOon TOU PE TA KOIVA WekaoTIkA péoa np péoa dpdeuong. Kard
TNV €QAPUOYn TOU TIPOIOVTOG, O pUknTag P. lilacinus eykaBiotaral oto €8a¢og
onuIoupywvTag éva £xOpIko TTePIBAANOV yia Toug vnuaTwdelg. O puknTag emITiOETAI
OTO QUYA TwV vNUaTwdWV KoBwG oTa veapd Kal evAAIKa aTopa Tou TTAnBucuou,
TpIv autd TPoofdaAlouv 1o pIfikd cuoTnua Twv @uTwv. Kat'autd tov TpdTIO O
TTANBUCPOG TWY VNPATWIWY PEIWVETAI SPAPATIKE, (YEYOVOG TTOU aTTOdEIKVUETAI ATTO
TTOAAG TTEIpduaTa aypou) Pe atmoTéEAECUa TO QUTA VO avaTrTuooovTal aTTPOOKOTITA
Kal n Tmapaywyn va gival upnAotepn. Auénoeig otnv atmédoon T.X. TNG TOUATAG
Kot TouAdyiotov 30% Oev eivar aouvnBioteg. To Trpoidv TTapodTi Bacifetal o€
CwvTtavd omopia PUkNTa, PTTopei va ouvduaoTel pe GAAa vnpoTwdOKTOVA OTA
TAdiola evog Mpoypdupatog OAokAnpwpévng dutomrpooTtaciag. H epapuoyr Tou
Bioact WG &¢v agrivel uttoAgippara oute a1o £6a@og oUTE OTO QUTO.
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BioAct: A Biological product Used in Vegetable Production
against Nematodes .

B. HITZBERGER

Prophyta GmbH, Inselstrasse 12, 23999 Malchow, Germany

It is known that filamentous fungi are able to attack, kill and consume plant
parasitic nematodes. Examples from scientific literature are Arthrobotrys spp.,
Dactylaria spp., Monacrosporrium spp., Lacinicillium lecanii, Pochonia
chlamydosporia and many others. But, only a minor amount of biological
nematicides based on such fungi can be found on the market. One of those is the
product BioAct based on the fungus Paecilomyces lilacinus. This product, which is
already registered in more than 10 countries, amongst them the USA and Europe
(the active ingredient is introduced in Annex | of the European plant protection
directive), has the advantage that, although it contains 10 billion spores per gram, it
is affordable for the grower, easy to be used and highly effective. The product is
formulated as a water dispersible granule (WG) which makes it applicable using
common spraying or irrigation equipment. Applying the product the fungus P.
lilacinus establishes in the soil, which creates an unfriendly environment for the
nematodes. The fungus attacks the nematode eggs as well as the juveniles and
adults before they enter the plant roots. So, the nematode population can
dramatically be reduced, which could be proven in many field trials. This leads to a
better plant growth and a higher yield. Yield increases for example in tomato
production of more than 30 % are not uncommon. The product, although it is based
on living fungal spores, can be combined with other nematicides in an application
program. So, an IPM approach is possible. The application of BioAct does not result
in any residues neither in the soil nor in the plant.
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MeAéTn kai TTapakoAouBnon aveeKTIKOTNTAG TOU SdKou TNnG eAIdg
Bactrocera oleae (Diptera: Tephritidae) ota evropokTova

A. XPYZAPIYPHE!, K. BAPIKOY?, A. KAPATAPAKH®, A. KANAITZAKH?,
. KATZIKOIMANNHES E. NITIKAS, N. ZIAHPOMOYAOZS, A. BITINIQTOY?,
K. ZIMOIAOY?, A. TKIAMAGH?, E. MQPOY? kai I. BONTAEY

'Epy. Mopiakri¢c EviouoAoyiac, Turiua BioAovyiag, Mavemotiuio KoAtng, HpdkAgio.
2lvamirouto Yrmorpomikwv @urwyv kar EAIGg Xaviwv, EOIAME
$Tomkoi ®opeic Aakokroviag: Nou. Autodioikrioeig, Xaviwv, Zauou, MutiArivng, Pwkidag,
ANaoiBiou, PsBuuvou, HpakAgiou
4Ynoupy£io Ayporikng Avamruéng kai Tpogiuwv

MeAetdpue Ta emimeda TNG avOekTIKOTNTAG KABWG Kal TOUG PNXaviopoUug TTou
eAéyxouv TO @aivouevo oe did@opoug TTANBucpoUug ddakou TraveAAadikd. To €pyo
EVIAOOETOI OTO TTIPOYpaPPa dakokToviag Tou YTroupyeiou AypoTikng AvamTuéng &
Tpo@iywv Kal TTPAYUOTOTTOIEITAl JE TN CUVEPYQTIQ TOTTIKWYV QOPEWV OF ETTIAEYUEVEG
Nouapyieg. Ta atmoteAéoparta Twv Biodokiywy £5€1Eav 0TI o Quaikoi TTAnBucouoi
0aKou TTou CUAAEXBNKav KaTtd TIg TTepIddoug dakokToviag 2009 kai 2010 dev éxouv
auénuéva emiTreda  avOekTIKOTNTOG O€ OXéon We TIponyoulpeva £Tn, MAAICTA
TapatnPABnke peiwon TG avOekTikOTNTag oTo dimethoate, mOavov Adyw Tng
owoTng  dlaxeipiong  eVOANOKTIKWV — OKEUOOPATWY  OTO  TTPOYpPAPPaTa
KaTatmmoAéunong. Ta peyaAuTtepa TTpoBARuoTa avBekTIKOTNTAG £EaKoAouBouv va
Tapatnpouvtal otnv KpAtn, v dev QaiveTal va UTTApXEl EVOEIEN avOeKTIKOTNTAG
otn dwkida. Me Bdon Ta dedopéva TOou TTPOYPAUMATOG TNV TEAEUTAIQ TPIETIA,
avaTITigape ammAG TTPWTOKOAAG OIayVWOTIKWY dOCEWV avBeKTIKOTNTAG, T OTTOIQ
epapuofovTal TTIAOTIKA €@ApUOYR aTrd TOTTIKOUG QOpPEiG TNG OAKOKTOVIAG, PE TNV
utrooTApign Tou [MavemoTtnuiou KpAtng. e ouvepyacia pe 10 YTMAAT,
dnuioupyoUpe Baon Aedopévwy yia Tn CUCTNUATIKI KaTaypa®n Twv O£dopévwy, yia
TNV SIAXUCON TWV TTANPOPOPIWV TTPOG TOV TEANIKO XProTn o€ TTpayuatikd Xpovo, TTou
JTTOopPEl va oupBAAEl oTnv BEATIOTN €TTIAOYN Kal Slaxeipion Twv SIaBECIWY XNHIKWY
METWV.

MapdAAnAa pe 1o TTPOYypauua TTapakoAouBnong, avaAUOUUE TOUG PNXOVIOUOUG
avBekTIKOTNTAG TOU dAKOoU Kal GAAwv cuyyevwy Tephritidae ota TupeBpoeIdr kal To
Spinosad, pe OKOTIO TNV QVATITUEN VEWV HOPIOKWY SIAYVWOTIKWY yia TNV £yKaipn
Sidyvwaon kai Tn dlaxeipion NG avBekTIKAOTNTAG.

BiAloypagia
Vontas J., P. Hernandez, J.T. Margaritopoulos, F. Ortego, H.T. Feng, K.D.
Mathiopoulos and J. Hsu. 2011. Insecticide resistance in Tephritid flies. Pestic.
Biochem. Physiol. 100: 199-205
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Analysis and monitoring of insecticide resistance in the olive fruit fly
Bactrocera oleae (Diptera: Tephritidae)

A. CHRISARGIRISY, K. VARIKOU?, A. KARATARAKI3, A. KALAITZAKI,
G. KATSIKOGIANNIS?, E. PITIKA®, N. SIDIROPOULOS?, A. VITINIOTOUS®,
K. SIMOGLOU®, D. GILPATHI* E. MOROU! and J. VONTAS?

'Lab of Molecular Entomology, Dept Biology, University of Crete, Heraklio, Greece
?Institute of Subtropical and Olive Tree of Chania, NAGREF, Greece.
3Local Prefectures (Chania, Samos, Mitilini, Fokida, Lasithi, Rethimno, Irakleio), Greece
“Ministry of Rural Development and Food, Greece

We study insecticide resistance levels and mechanisms in Bactrocera oleae
populations from Greece. The project is funded by the Hellenic Ministry of Rural
Development and Food. Field populations are collected from different geographical
regions and/or areas with distinct control programs.

Bioassays and molecular diagnostics are applied for the monitoring of
resistance and underlying molecular mechanisms were performed by topical
application to adult flies. Resistance phenomenon seems to be under control over
the last years and the introduction and management of additional active ingredients
has reduced organophosphate pressure. The most striking insecticide resistance
phenotypes and the highest frequencies of resistance markers were observed in
the island of Crete.

In parallel to motoring activities, we analyse insecticide resistance mechanisms
against pyrethroids and spinosad, aiming to develop molecular diagnostic tools fdor
the early detection and management of B. oleae resistance.
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‘E§apon mAnBuopuwyv Tou Helicoverpa armigera (Lepidoptera: Noctuidae) otn
Bopeio EANGSa, TTOU OXETI(ETOI ME TRV AVOEKTIKOTNTA OTA EVTOUOKTOVA

. MYPQNIAHZ?!, A.E. KAMANTAIAAKH?3, M. MMIENTIAAL, E. MQPOY?,
M. ZABBOMOYAOY-ZOYATANH! kai . BONTAX?

ApiororéAeio MavemaTiuio Osooatovikng, Mewmovikn SxoAr, EpyacTripio EQapLoouEvnS
ZwoAovyiag kai lNapacitoAoyiag, 54124 ©sooalovikn
2I7avernorr7plo Kpntng, Tunua BioAoyiag, Epyacotripio Mopiakn¢ EvrouoAoyiag, HpdkAgio
3Tur’7ua Aiaxeipiong MepiBdArovrog kar @uaikwyv Mépwyv, Mavemioriuio Autikng EAAGdog, Aypivio

To mpaaivo okouAnki, Helicoverpa armigera (Hubner) (Lepidoptera: Noctuidae),
Bewpeital évag amd Toug ONPAvTIKOTEPOUG £XOpoug Tou PBauBakiol yia OAeG TIG
meploxég NG EAAGSag. H avTiyetwmon tou H. armigera otnv EAAGSa, BacileTal
KaTd KUplo Adyo OTn XNMIKA KAtatmmoAéunorn, n oTroia €ixe €MTUXr atmoTeAéopaTa
oTOV €AEyX0 Twv TTANBUCUWYV Tou yia TTOAAG xpovia. QoTdoo, yia TNV KAAAIEPYNTIKN
mepiodo Tou 2010 n avTIMETWTTION TOou H. armigera rTav aveTTiTuxng, Y€ aTToTEAECUO
va TTPokKANBouv a1t autd onuavTikéTateg {nuiEg otn PaupakokaAAiépyeia (Council
of the EU, 2010).

Mapd Tig ekTETAPEVEG HEAETEG DlEPEUVNONG TNG AVOEKTIKOTNTAG OTA EVTOUOKTOVA
yla 1o H. armigera o€ GAAeG yewypa@IkES TTEPIOXES Kal NTTEipoug (McCaffery, 1998;
Ahmad, 2007), o1 TTAnpoQopieg OXETIKA PE TNV AVOEKTIKOTNTA TOU OTA EVTOUOKTOVO
eivar Tepiopiopéveg otn N. Eupwtin. Métpia emieda avOekTIKOTATAG €XOUV
avagepBei otnv lotravia (Torres-Vila et al., 2002a,b; Avilla and Gonzéalez-Zamora,
2010), otn laAAia (Bués et al., 2005) ka1 otnv Toupkia (Ugurlu and Gurkan, 2007)
evw Ta etmimeda TG avBekTIKOTNTAG Tou H. armigera oTa €VTOPOKTOVO Jev €ixav
OlepeuvnBei £wg Twpa otnv EANGDQ.

21nv TTopouca €pyacoia PEAETACAME TNV KATAOTOON TNG QVOEKTIKOTNTAG OTA
eviopokTova (chlorpyrifos, diazinon, methomyl, a-cypermethrin, cypermethrin, g-
cyhalothrin ka1 endosulphan) TAnBucuwyv Tou H. armigera amd dUo peyGAeg Kal
QVTITTPOCWTTEUTIKEG  BauBaKOTTaPAYWYIKEG  TTEPIOXEG  TNG  PBopeiag  EAAGSag
(©cooalovikn kal  Zéppeg), yia TIEPIodo  Teoodpwv e€Twv  (2007-2010). O
TOEIKOAOYIKEG BIOBOKIUEG TTPAYUATOTIOINONKAY OE TIPOVUUGEG TOU TPITOU OTadiou
TNG TTPWTNG EPYOOTNPIOKNG YEVEAG Kal N YEBOBOG TTOU XPNOIYOTTOINONKE ATAV auTh
TNG «TOTTIKNAG €@apuoyng» (topical application). XpnoipotroilOnke probit avadAuon
ylo Tnv ekTignon mng d6ong €kBeong O€ EVTOPOKTOVO OKEUOOMA, EKPPACUEVN OE
MIKpoypapudpia dpacTikAg ouaiag ava TTpovupen (ug/larva), TTou atraiteital yia n
BvnoiuétnTta Tou 50 (LDsp) kai Tou 90% (LDgg) TOU Ut €€étacn TANBucpol Tou H.
armigera. O mrapdayovTag avBekTikdTNTag (RF) yIa TNV K&Oe €vTOUOKTOVO ougia TTou
OOKINAOTNKE, UTTOAOYIOTNKE OTO €TTiITTESO TNG pEONG BavaTngdpou d6ong (LDsp) wg,
10 TNAiIKO TnG diaipeong Tou LDso Tou dypiou TTANBUGHOU uE ekeivo evog euaiobnTou
epyaoTtnpiakol (RF = LDsp aypiou TAnBucpoul / LDsp guaioBntou mAnBuopuoul). O
€uaiobnTog epyacTNPEIaKOG TTANBUOUOG TTOU XPNOIUOTIOINCANE OTA TTEIPAUATA [ag,
mpoNABe amd Tnv Etaipeia Bayer Crop Science kai gixe diatnpnOei o€ ouvOrkeg
gepyacTnpiou yia TrePICCOTEPO Ao 15 xpodvia xwpig TNV TTapapikpr] €kBeon o€
EVTOUOKTOVA.

Ta emiTeda TNG avOekTIKOTNTAG TTOU BpEOnKav ATav pétpia pExpl 1o 2009, ye Tov
mapdyovta  avOekTIKOTNTOG Vva  gival kdtw Tou 10 (RF < 10) yia T1a
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0OpPYavOQWOPOPIKA Kal Ta KapBapidikd kai péxpl 1o 16 yia 10 TTUpeBpoEIdég, a-
cypermethrin. AvtiBeta, o TTapdyovtag avBekTIKOTNTAG auéndnke Tmavw atd 40 kai
80 @opég yia 1o chlorpyrifos kai Tnv a-cypermethrin avriotoixa 1o 2010, 610U KaI
TTapatnPABnke peydAn auénon Twv TTANBUCPOU Tou EVIOUOU, N OTToia CUVOSEUTNKE
amd  ekTeTapéveg TIPOOPROAEG oTIG Baufakogureieg. Kapio amd TG yvwoTEG
METAAAGEEIG TTOU OXETICeTal PE TNV AVOEKTIKOTNTA OTa TTUPEOPOEId O PpEBnke oTa
évroua Twv PBIOSOKIPMWY Pag TTou ePpavifav avBeKTIKOTNTA o€ auTd. H evTuTtwolakn
avénon Twv emTTEdWV avOekTIKOTNTAG TOou H. armigera oTa €VIOPOKTOVQ TTOU
TapatnpnBnke 1o 2010, @QaiveTal vo OUCXETICETQI PE TNV TAUTOXPOVN EUPAVION
uwnAWYV TTANBUCUWY Kal TO Qaivouevo xpréel TapakoAoubnong.
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Resurgence of the cotton bollworm Helicoverpa armigera (Lepidoptera:
Noctuidae) in Northern Greece associated with insecticide resistance
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M. SAVOPOULOU-SOULTANI* AND J. VONTAS?
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2Faculty of Applied Biology and Biotechnology, Department of Biology, University of Crete,
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Helicoverpa armigera has been controlled effectively with chemical insecticides
in the major cotton crop production areas of Northern Greece for many years.
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However, a resurgence of the pest was observed in 2010, which significantly
affected crop production.

During a four year survey (2007-2010), we examined the insecticide resistance
status of H. armigera populations from two major and representative cotton
production areas in N. Greece against seven insecticides (chlorpyrifos, diazinon,
methomyl, a-cypermethrin, cypermethrin, g-cyhalothrin, and endosulphan). Full
dose response bioassays on third instar larvae were performed by topical
application. LDsgs were estimated by probit analysis and resistance factors (RF)
were calculated, compared to a susceptible laboratory reference strain. Resistance
levels were relatively moderate until 2009, with resistance ratios below 10-fold for
organophosphates and carbamates and up to 16-folds for the pyrethroid a-
cypermethrin. However, resistance raised to over 40- and 80-fold for chlorpyrifos
and a-cypermethrin respectively in 2010, when the resurgence of the pest was
observed. None of known pyrethroid resistance mutations were found in the
pyrethroid resistant insects. The possible association between resistance and H.
armigera resurgence in Greece is discussed.
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MeAéTn Tng avBekTIKOTNTA TNG aidag Myzus persicae
(Hemiptera: Aphididae) o€ veOVIKOTIVOEIBH EVTOUOKTOVO

Nn.l. EZKOYPAZ'? I.T. MAPFAPITOMOYAOZ: kau LA. TEITZINHZY

1Epyacrn?p/o EvrouoAoyiag kai ewpyikng ZwoAoyiag, Tunua Mewroviag @urikng MNMapaywyng Kai
Ayporikou lNepiBdAdovrog, O86¢ Gutdkou, 38446 Néa lwvia, Mayvnoia
?Mapovoa distibuvon : Epyactripio EvropoAoyiag kai ZwoAoyiag, Tuniua ®urikng Mapaywyng, ATE]
KaAaudrag, 24 100 AvrikG@Aauog Meoonviag
Tunua B/oxnueiag kai BioreyvoAoyiag, MNMavemoriuio ©sooaliag, MAoutwvog 26, 41221 Adpioa
lMapouoa disubuvon: MaivéAou 4, 15235 BpiAnooia, Abnva

‘Evag amd Toug coPapotepoug exBpolg TnG Podakividg, Kal O CNUAvVTIKOTEPOG
TOou KamvoU Kal GAAwv coAavwdwyv KaAAigpyelwy, gival n agida Myzus persicae
(Sulzer) (Hemiptera: Aphididae). Eival e€aipeTikd TToAU@AyO €id0g TTOU TTPOCBAMAEI
meploooTEpa amd 400 €idn @utwv (Blackman and Eastop, 1984). Zmig mTowdelg
KOAAIEPYEIEG EKTOG OTTO AUECEG, TTPOKAAE ETTITTAéOV COPBAPEG EupEneS {NUIEG, HECW
NG perddoong un-éppovwyv 1wV (Katis et al., 1993). H oaAdyiotn xprion
EVTOMOKTOVWYV YIO TNV QVTIMETWTTION TNG a@idag yia TTEPICCOTEPO OTTO TEOTEPIG
OekaeTieg  €xel  Odnuioupynoel  TTPOBAAMOTO  avOeKTIKOTNTAG  TTAYKOOMIWG
(Margaritopoulos et al.,, 2007). Xtnv EAM\Gda, 71O VEOVIKOTIVOEIDN) OUXVA
XpnoigotroioUvTal evavtiov Tou M. persicae o€ KOAIEPYEIEG KATTVOU Kal pOdaKIVIAG.
210V KaTve T0 45% TWV EVTOPOKTOVWY TTOU Xpnoiyotroindnkav 1o 2003 avrkav
otV TAEN TWV VEOVIKOTIVOEIDWY. AVTIBETWG, OTIG POdAKIVIEG Ta TTUPEBPOEIdN
Xpnoigotrolouvtal ouxvotepa (40% Evavti 15% Twv VEOVIKOTIVOEIdWYV) AGyw TNnG
XPONG TOUG yia Tov €AEYXO Kal GAAWV €VTOHOAOYIKWYV €xBpwyv. Or PeAETES
avOeKTIKOTNTOG O€ EVIOUOKTOVA O0TO M. persicae otnv EAAGSa Ta TeAeuTaia xpovia
gixav Bper Tnv UTTApEn QavOeKTIKOTNTOG O OPYavOPWOPOPIKA, KapBauidkd, Kal
TTUPEBPOEION evd Bev gixe BpeBei aTa veovikoTIvoeIdr eviodokTova (Margaritopoulos
et al., 2007)

>Tnv Trapouca epyooia, €EETACOTNKE N AVOEKTIKOTNTA TWV VEOVIKOTEIVOEIOWV
evTopokTOvVWY imidacloprid kai thiacloprid oe KAwvoug Tng agidag M. persicae pe Tn
MEBOBO TNG TOTTIKAG pappoyrg. Ta deiyyaTta CUAEXBNKav atmd pOdAKIVEWVES Kal
KOAAIEPYEIEG KaTTVOU aTTd dIdpopeg TTEPIOXES TNG EANGdOG kaTd Ta €1n 2005 €wg
2007.

Mpayuatotmomdnkav cuvoAlikd 115 [iodokiyég pe T pEBOSO TnNG TOTTIKNAG
EQAPUOYNG ME TEXVIKWG KaBapr) ouaia Tou imidacloprid o€ kKAwvoug Tng agidag Ta
TEPIOCOTEPQ deiypaTa TTou eEeTAOTNKAV £D€IEAV XauNAG ZuvTeAeoTr] AvOEKTIKOTNTAG
(ZA = LD 50 d¢iypatog / LD 50 euaio®ntng @UANG 1| 1m0 guaioBnrou deiyparog), 1o
64% Twv delypdTwy 0 XA ATav PIKPOTEPOG aTrd 5, 010 30% amd 5 éwg 10, evw
MOAIG TO 6% Twv delypdTwy £deiav ZA peyaAlTtepo amd 10 e Ta deiyyata auTtd va
TpoépxovTal atrd KaANEpyela katrvou atrd 1n Bopeia EANGSa. O BlodoKIuEG pe
SlayvwaTik 66an oTo imidacloprid (2,25 ng/évtouo) £€deifav 6T oTn Bopeia EANGSa
€XOUV ETTIKPATACEI WUn €uaiagbnTol KAwvol (76%, 67% kal 64% yia TOUG KWVOUG atréd
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Katrvo, {iIfavia kai podAKIva avTioTOIXA), EVW OTNV KEVTPIKA Kal voTia EANGSa Ta
avTioToIXO TTO00O0TA ATAV TTOAU HIKPOTEPA (25% Kai 35% yia KAWVoUg atTd podAaKiva
oTnv KevTpikn kai NoTia EAAGSa avtioToixa

EmmAéov, mpaypatotroinBnkav Piodokiyég pe Tnv oucia thiacloprid oe 78
KAwvoug TnG. Ta TrepioodTepa Oeiypata €0€ifav xapnAd ZA, oto 58% Twv
OelyuaTWY 0 ZA ATaV WIKPOTEPOG aTTd 5, 610 33% a1d 5 £wg 10, evw PMOAIG TO 9%
Twv OelypdTwy €dc1fav ZA peyaAuTepo atd 10 pe oxedov OAa Ta deiyuaTa autd va
TTpoEpxovTal OAa at1rd KaAAIEpYEIQ KATTVOU TnG Bopeiou EAAGDOG.

To imidacloprid kai deutepeudvTwg To thiacloprid xpnoipotroiouvTal yio ApKETEG
OekaeTieg oTnv EAAGSO Kal 010 €§WTEPIKO OAAG Bev €xouv avagepBei atroTuxnuEéVOl
yekaopoi. QoTtéo0, Ta amoTeAéopaTa OgiXvouv OTI UTTAPXEl O€ MIKPO Babud
avaTITuén péoou emmmédou avOeKTIKOTNTAG, KABWG To 6% Kal 9% Twv OelyuaTwyY
Tapouciacav TIUEG A peyaAuTepo attd 10. ANeG peAéTeg pe deiypaTta amod Tnv
EupwTn (Margaritopoulos et al., 2007), Tnv Auepikn Kai TNV latmwyvia Tnv TeAuTaia
OekaeTia £xouv etmiong avadeiéel TNV avamTugn xapnAou emmédou avOekTIKOTNTAG.
H mapoucia wotéco, Oelyudtwv pe  pecaia  emiTTeda  avOeKTIKOTNTAG OTO
imidacloprid aAA& kal Ta UTTOAOITTO VEOVIKOTIVOEIOK EVTOUOKTOVO OE YEWYPAPIKA
Eexwpiotolg TANBuopoUg TBavVOTATA  UTTOBEIKVUOUV  EVOEXOMEVO  AVATITUENG
QVOEKTIKOTNTAG.
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Insecticide resistance status to neonicotinoid insecticides of the peach aphid
Myzus persicae (Hemiptera: Aphididae)
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The widespread use of insecticides has led to the development of insecticide
resistance in many insect species including aphids. Resistance is one of the main
causes of the failure to control crop pests. The control of M. persicae worldwide is
based almost to chemical insecticides. The excessive use for more than four
decades has created resistance problems. In this work we studied the resistance of
M. persicae clones in the neonicotinoids insecticides imidacloprid and thiacloprid
using the method of topical applications. The aphid clones was collected from
tobacco and peach crops. Most of the samples that examined in these two
insecticides were susceptible.
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Aigpgdvnon Tng avammTuéng avBekTIKOTNTOG 0& TTANBUCOUG TOUu aAgupwdn
Trialeurodes vaporariorum (Homoptera: Aleurodidae) ota veoviKOTIVOEISH
gvropokTova imidachloprid kai thiacloprid
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Anuokpireio MavemoTiuo Opdkng, Turua AypoTikic AvarTuéng, Epyactripio [ewpyIKHg
EvropoAoyiag kai ZwoAoyiag, 68 200 Opeoriada
2Anuokpireio MavemoThiuio Opdkng, Tunua Ayporikng Avamruéng, Epyaotripio ewpyikng
®apuakoloyiag-OikoroéikoAoyiag, 68 200 OpeoTidda
SApioToréAeio MavemaTiuio Osooatovikng, Mewmovikn xoAr, EpyacTripio EQapuUoouévng
ZwoAoyiag kai MNapacitodoyiag, 541 24 Osooalovikn

& ouvOnkeg epyaotnpiou agloAoynbnke n euaioBnoia €mTa JIAPOPETIKWV
TANBuopwy Tou oAeupwdn Trialeurodes vaporariorum OTO  EVTOPOKTOVQ
imidacloprid ka1 thiacloprid. O1 TTAnBucpoi Tou eviépou CUAAéXBnkav OTTo ETTTA
OI10POPETIKEG TTEPIOXEG TNG Bopeiag EANGSag kal diatnpolviav OTO £pYACTAPIO O€
QUTA  ayyoupidg €viog eviopoAoyikwv KAwPBwv o€ Bepuokpacia 25°C  kai
QwToTTEPiIodo P2 16:8. Z10 epyaaTrplo, diaTnpouvTav ETTITTALOV IO TTEPITTOU U0 £TN
Kal évag TTANBuoPOg Tou evidpou (SP;) TTou €ixe oUAeXTEI aTTd AaxavoknTro oTov
OTT0I0 BV €ixe Yivel XpAON QUTOTTOOTATEUTIKWY TTPOIOVTWY KAl yia TO dIdoTnua NG
dlaTpNOoNg Tou OTO gpyaoTrplo Oev eixe ekTeBei oe evropokTova. Kabwg atrd
TTPOKATAPKTIKEG BIOBOKIYEG OTO €pyacTrpio dIamOoTWONKE 6T 0 TTANBUouo6g SP1
NTav euaiodbnTog o€ oEIPd EVIOPOKTOVWY OUCIWY, XPNOIUOTTOINONKE OTIG BI0OOKIYES
wg¢ euaiodnTog MANBUodg avagopds. Or Blodokipég agloAdynong Tng TogIKOTNTAG
TWV 800 EVTOPOKTOVWY TTPAYUATOTTOINONKAV CUUQWVA HE TO TTPOTEIVOUEVO OTTO TOV
IRAC (Insecticide Resistance Action Committee) TpwTokoAAo (Method No: 015).
JUyKekpIpéva, eVANIKO ATOPO TOU EVTOUOU €KTIBOVTOV O€ VWTTA UTTOAEippaTa Tou
EVTOUOKTOVOU Yyia didotnua 48 wpwv (IRAC 2009) kal yia TIG AVAYKEG TwvV
Biodokiywy xpnoiyotroménkav TTAAcTIKG TpuBAia Petri (@ 5,5 cm) o1o KGAUpPa Twyv
OTToiwV UTTAPXE avolyua (J 2,5 cm) 10 oTToio KOAUTITOTAV PE AETTTO EVTOMOOTEVEG
TAEyPa yia TNV €€ac@dAion KaAoU aepiopoU. X1 Bdaon Tou K&Be TpuBAiou
dlatnpolvtav KUKAIKOG Oiokog @UANOU @acoAIdg (D 4 cm) oe emma@r PE AETITO
oTpwyua atod dyap. O1 diokol Twv GUAAWV TNG ACOMNIGG TTPIV TNV TOTTOBETNGT| TOUG
oTo ayap euPatrriCovrav yia 20 sec o€ udaTiKO dIGAUPA OPICPEVNG CUYKEVTPWONG
Twv OUO EVIOUOKTOVWY. QG HApTUPEG, OTIS PIOSOKIUEG XpnoluoTToInOnkav diokol
QUA\WV TToU €ixav eppaTmioTei oe vepd. Ze KABe TpuPAio peTagépovtav 20 veapd
evANKa BnAukd datopa Tou aAeupwdn Kal OTn OUVEXEID, Ta TPUPAIG WE TOug
aAeupwdelg ToTTOBETOUVTAY OE XWPO HE Bepuokpacia 20°C kal QWTOTTEPIOdO
d216:8. Metd a6 24 Kal 48 WPEG, KATAYPAPATAV O APIBUOG TWV VEKPWY ATOUWY
TOU OAgUpwdn KAl OTn OUVEXEIa UTToAoyiovtav Ta TTOCOCTA Tng Ovnoiyotntag
apxIK@ kaBwg Kal Tng dlopbwpuévng BvNoINdTNTAG OTIG DIAPOPETIKEG PETAXEIPIOEIG.
AkoAoUBwG, yia KaBe évav atd Toug dIaPopeTIKOUG TTANBUCHOUG Tou aAeupwdn, HE
™ XprRon tng availuong probit (SPSS 2007) utoAoyioBnkav ol TIHEG TNG PéEONG
BavaTneopoug CUYKEVTPWONG YIa Ta U0 EVTOUOKTOVA KOl Ol AVTIOTOIXEG TIMEG TWV
OUVTEAEOTWV QVOEKTIKOTNTAG XPNOIMOTTOIWVTAG WG TTANBUouS avagopds Tov SP;.
A6 Tnv avdAuon Twv QaTToTEAECPATWY OIaTMOoTWONKE OTI AVOEKTIKOTNTA E€iXE
avamTuyBei kal oTa U0 EVTOUOKTOVA O€ TPEIG atrd Toug TTANBUCHOUG Tou EVIOUOU
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TTOU €EETACTNKAV WE TIG TINEG TWV CUVTEAECTWV AVOEKTIKOTNTAG VA KUPAivovTal aTTo
7,4 €wg 17,6 kai oo 3,4 €wg 7,3 yia To thiacloprid kai imidacloprid, avrioToixa. Ze
e€ENEN BpiokovTal TreipdpaTa agloAdynong Tng mOavrg avdaTTugng avOekTIKOTNTAG
TIANBUC WY TOU EVTOPOU Kal 0€ AAAO EVTOUOKTOVA.
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Resistance of Trialeurodes vaporariorum (Homoptera: Aleurodidae) field
collected populations to the neonicotinoid insecticides
imidacloprid and thiacloprid
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Resistance levels to the neonicotinoid insecticides imidacloprid and thiacloprid
in field populations of Trialeurodes vaporariorum from seven regions of Northern
Greece were monitored using the protocol (Method No: 015) approved by IRAC
(Insecticide Resistance Action Committee). An insecticide susceptible population
(SP1) which was established in the laboratory two years before the bioassays and
since then has never been exposed to pesticides, was used as reference
population. According to data analysis, a low level of resistance was recorded in
whitefly populations tested to both thiacloprid and imidacloprid, with the resistance
ratio values ranging from 7.4 to 17.6 and from 3.4 to 7.3, respectively.
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Emidpaon Tng avamTugng avOEKTIKOTNTAG OTO EVTOMOKTOVO spinosad o€
dnuoypa@ikég TrapapéTpoug TAnBuouwy Tou Bpitra Frankliniella occidentalis
(Thysanoptera: Thripidae)
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>e ouvOnkeg epyaoTnpiou agiohoynBnke n emidpaon TNG aAVATITUENG
avOeKTIKOTNTAG OTIG  ONUOYPAPIKEG  TTAPAUETPOUG  QVATITUENG  DIQPOPETIKWV
TANBuopwy Tou Bpitra Frankliniella occidentalis. ZTig BlodoKIPES XpNOIPOTTOINONKAY
TE00EPIG TTANBUCOI Tou BpiTra e JIaPOPETIKO 1I0TOPIKO OO0V aPopa OTnv £kBeon
TOUG O€ EVIOUOKTOVEG ouaieg. O TTANBuoudg Py diatnpouvtav OTO £PYACTHPIO YIO
Tpia TOUAGYIOTOV £Tn TIPIV TRV €vapgn Twv BIOSOKINWY XWpPIG va eKTiIBETaI yia TO
OldoTnNUa auTd O€ KAVEVO QUTOTTPOCTATEUTIKO TIPOIOV Kal €ixe OUAAexBei atrd
AaxavoknTro oTov OTToio Oev yIVOTAv XPrion E€VTOPOKTOVWY. ATTO TTPOKATAPTIKEG
Biodokiuég diammoTwenke o611 Tapoudiale aufnuévn euaioBnoia oe pIa oelpd
EVTOUOKTOVWY OUCIWV TToU €EETACONKAV Kal yia To AOyo auTd XpnoIUoTToInnke wg
euaioBnTog TTANBUoPOG avagopds. O deutepog TTANBUCPOG (P2) CUAAEXBNKE atmd
KOAAIEpYEID TOPATAG €va TTEPITTOU €TOG TIPIV TN dlevépyela Twv PIOSOKIYWY Kal
SlammoTwenKe OTI TTapouciade augnuévn avioxh OTo EVTOUOKTOVO spinosad. g éva
MEPOG TOu TTANBUCPOU auToU £QAPUOOTNKE Eva TTPOYPAUMA TPIWV KUKAWY ETTIAOYAG
yla TNV TTEPAITEPW AUENON TNG AVTOXNG TOU OTO CUYKEKPIMEVO EVTOUOKTOVO (SELP,).
O T1pitog TANBUCOHPOG (P3) OCUAAEXTNKE ammd OepUOKATTIO TOPATAG Kal OTTWG
OIaTMoTWONKE aTmd  epyacTnpiakéS Plodokiyég Trapouaiale aufnuéva eTitreda
avtoxng oto spinosad. Ta TG PIodokiyég xpnoipoTroindnke  TrapatAnoia
peBodoAoyia pe auth Tou TTEplypdgeTal amd Toug Zhang et al. (2007) kai Ta
TTEIpAuaTa TTpayparotroiénkav oe Beppokpacia 25°C kai gwrotrepiodo P16:8.
ZUYKEKPIPEVA, XpnolpoTtroimdnkav KAatdAAnAa diapop@wuéva KUAIVOPIKG TTAACTIKG
evTopoAoyIkd kKAouBid diapéTpou 5cm kal Uyoug 5,5cm, oTo avwTePo Avolyua Twv
OTTOIWV OTEPEWVOTAV EVTOUOOTEYEG diXTu, €vw OTn BAon Toug TOTTOBETOUVTAV
KUKAIKOI Biokol UAAWY @acoNIdg (J 4cm) oe eTa@n pe AeTTTO OTpwua atrd ayap.
lMNa tnv TapakoAouBnon Tng avAAikng avamruéng, evAAIka OnAukd amd Toug
S1apopeTIKOUG TTANBUCPOUG Tou vidpou, diIaTnEOoUVTaV AToMIKG Kal atréBeTav auyd
oe OiOKOUG QUAAWV QOCOAIGG yia JIdoTnua 12 wpwv. ZTn CUVEXEID, Ta BnAukd
ATTOPOKPUVOVTAV KAl KATAYypa@oTav N TTEPIodOG ETTWACNG TWV VEAPWYV TTPOVUUQWY,
n Taxutnta avAAIkng avdTmTtugng Kal T0 TTOOOOTO €VNAIKIWONG TTOU OTN CUVEXEIX
ouoxeTioBnkav pe Ta eMiTTEdA AVTOXAG TwWV OIAPOPETIKWY TTANBUCGUWY TOU EVTOUOU.
Apéowg petd TV evnAIKiwon Toug, Ta dTtopa TotTroBeTouvTav o€ Celyn (Eva OPOEVIKO
Kal éva BnAuko) og véoug KAwBoUG yia TNV TTapakoAouBnaon TNG wWoTTapaywyng Twy
BnAukwyv. KaBwg dev ATav duvarth n AuECn KATOUETPNON TWV QUYWY, Yid TNV
EKTIUNON TNG WOTTAPAYWYNG, KaBnuepivd Ta ONnAUKG peTagépoviav o€ VEOUG
KAWPOUG, evy o1 diokol QUAAWVY PE Ta auyd dIaTNPOUVTAV YIO OPICHEVEG NUEPES
MEXPI TNV EKKOAQWN OAWV TWV TIPOVUNGWY Kal TNV KATAPETPNON TOU apiBuou Toug.
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Me Tov TpOTTO QuTd uTTOAOYIoONKE O PECOG aplBudS atmoyovwy avad BnAukd yia
oigotnua  Ouo  efOopddwyv. ATO TNV  avaAuon TwV  ATTOTEAEOPATWY &gV
dlamoTWONKAV ONUAVTIKEG dIAPOPEG OTNV TaXUTNTA QVATITUENG TWV TECOAPWYV
TANBuopwyv. QoT1déo0, ONUAVTIKEG ATAV Ol JIAPOPEG TTOU KATAyPAPnKav OTa
TTO000TA evnAIKiwoNg Twv dIagopeTIKWY TTANBuopwy (P1: 92%, P, 75%, SELP;:
72%, P3: 65%). AvTioToixeg OI0QOPEG KATAypPAPnNKAV yia To BIACTnUa Twy dU0
eBOONAdwWY Kal yia TN Péon nUEPAOIa TTapaywyn amoyovwy avd BnAukd (Pi: 4,1
TTPOVUU®PEG / BNAUKO / nuépa, Pa: 2,6 TTpovuugeg / BnAukd / nuépa, SELP,: 2,8
TTPOVUU®PEG / BNAUKO /nuépa, Ps: 3,8 TTpoviugeg / BnAukd /nuEpa) Xwpig onUAVTIKEG
Olagopég peTagy Tou euaioBntou P; kai Tou avOekTIkKOU Pz mTAnBuouol oTo
spinosad.
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Effect of resistance development to spinosad on certain demographic
parameters of four populations of the thrips Frankliniella occidentalis
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Fitness cost of insecticide resistance development to spinosad of the western
flower thrips Frankliniella occidentalis was determined under laboratory conditions.
In the bioassays two field-collected (P2, P3) and one laboratory selected (SELP,)
resistant to spinosad populations, as well as one susceptible population (P;) of F.
occidentalis were used. Preimaginal developmental time, immature survival and
mean daily fertility of young adult females for a period of two weeks were
determined for the four different populations and correlated to the level of their
resistance to spinosad. According to data analysis, no significant differences were
recorded on the developmental rate between the four populations. Significant
differences were recorded both on immature survival percentages (Pi: 92%, Pa:
75%, SELP,: 72%, P3: 65%), as well as on mean daily female fertility (P;: 4.1 larvae
/ female / day, P,: 2.6 larvae / female / day, SELP,: 2.8 larvae / female / day, Ps: 3.8
larvae / female / day). However, no significant differences were found between the
field-collected resistant (P3) and the laboratory susceptible population (Py).



390 14° MaveAArivio EvropoAoyiké Suvédpio

ATroTEAEOHATIKA PETPO AVTIMETWTTIONG TOU Tanymecus dilaticollis
(Coleoptera: Curculionidae) veogp@avi{opevou emBeTIKOU £X0pOU evavTiov
TWV VEAPWYV QUTApPiwV Tou apaBocitou otnv EAAGSa

Z. NAMAAOMOYAOY kai K. XPYZOXOIAHZ

TexvoAoyiké Ekmaideutiké 10pupua Osooaiovikng, Epyaarripio EviouoAoyiag,
TO141, TK 57400

H kaAAiépyeid Tou apapoaitou gival d1adedopévn TTayKooWiwg. ZTnv EAAGSa o
apaBooitog kaAAigpyeital Kupiwg otn Makedovia, Tn Opdkn, TN ZTeped EAAGDA, TNV
MeAotrévvnoo Kal Katéxel onuavTikh B€on o€ TTapaywyn n oTroia QTAvEl £TNCIWG TO
1,5 ekatoppUpio TOVOUG. ZoPapoi eviopoAoyikoi exBpoi, 6TTwg Ta €idn Sesamia
nonagrioides kai Ostrinia nubilalis TTpogevouv onuavTikég ¢nuieg oTn KaAAIEpyEia
TOU Zea mays OTn XWPa PAG, ME aTTOTEAECUA TN PEiWoN TNG €TAOIAG TTAPAYWYNG
oupTtrepiAapBavouévng kal TG amelAAg Tou Diabrotica virgifera. EKTOG Twv
avwTtépw, TNV AavoiEn tou 2009 otn Trepiox Tou Ayiou ABavaciou Tou NououU
Oecoalovikng, o€ KaAAIEpYEIQ apaoaiTou TTapaTnErinke OAOOXEPNG KATAOTPOPN
TWV VEAPWYV QUTOPIWY, YEYOVOG TO OTTOI0 OI TTapaywyoi To amédwoav O€ KOKN
QUTPWTIKA IKAvOTNTa TOou OTIépou. Emrtoma efétaon €0eige OTI n TTPOCROAN
TPoAABe atrd KOAeOTITEPO TNnG oIkoyévelag Curculionidae. Aciypata eviopwyv
peTapépBnkav oto EpyacTtrpio Tng EviopoAoyiag Tou TexvoAoyikoU EKTTaideuTikoU
I5pupaTog Oeooalovikng yia e€€Taon. H avayvwpion Tou €idoug £yIve KATAPXNV ME
TNV €§WTEPIKN TTOPATAPNON TWV HOPPOAOYIKWY XOPOKTNPIOTIKWY Toug Hoffman
(1958) amd Tov KABNyNTA K. K. MTTOUXEAO KOl OTn OUVEXEIQ PE TNV €EETACN TOU
yevvnTikoU Toug OTTAIoMOU Snodgrass (1993), amdé Tn ouyypagéa. Merd tnv
e€éTaon, PBpédnke OTI empokeITo yia To éviogo Tanymecus dilaticollis Gyllenhal,
1834 (Coleoptera: Curculionidae) yvwoTtd OTn XWPA PAG VIO TIG TIPOCROAEG TTOU
TTPpoKaAei oTnv KaANiépyeia Tou faxapoTteuTthou (Tutin, 1972; Anonymous, 2001). H
OANOOXEPNG KATAOTPO®H Twv VeEApwv @uTtapiwv amd T1o T. dilaticollis TTOU
KaTaypd@eTal yia TTpwTn @opd OTn Xwpa Pag, odAynoe GTO OPYWHa ToU Xwpa@iou
Kal Tnv €mavacTopd. Metd 1O @UTpwUA  £YIVE  €QAPHOYN  EVTOUOKTOVOU
OKeudopaTog Pe Tn 8pacTik oucia Cypermethrin 10. Mapatnproelg AauBdavovrav
o€ KaBnuepIvA Baan, €TTi TNG TTOPEIAG TNG AVATITUENG TWV VEAPWY QUTAPIWV Kal TNG
TPOOPBoAG Toug amd TO €éviopo. [MapdAAnAa, tnv TeAeutaia dietia yivoTav
TTapatnPAoEIg €T TNG BlooikoAoyiag Tou eviopou. Tnv emopevn avoién tou 2010,
ouoTABNKE OTOuG TrapaywyoUug va akoAouBrjoouv TIG odnyieg pag, yia
XPNOIYOTTOINON OTTOPOU  ETTEVOEDUPEVOU E EVTOUOKTOVO KAl OTN CUVEXEID, OTAV TA
veapd QUTAPIO TOU apafoaiTou atrokTAoouv 3-4 @UAAa va Yyivel évag YeKAOUOG HE
EVTOUOKTOVO €TTaQAG. MeTd Tnv €QOpPoyr] Twv OUCTACEWV HOG OTTO TOUG
Tapaywyoug, Ta atoteAéopata €6ei§av OTI TTapd TNV uWnAOTaTN TTUKVOTNTO
TANBucpou Tou T. dilaticollis (n oTmoia kataypdenke Kal amd Ta OavaTwOévia
aKpaia oTnv €mm@Aveia Tou aypou), Ta QUTA avamTuxnkav Kavovikd. AvTiBeTa, ol
TTapaywyoi Tou Ogv aKoAoUuBnoav Tnv avwTEPW TIPAKTIKA UTTOXPEWONKAV o€
Opywua Tou aypou Kal ETTAaVAoTTopd.
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Effective measurements against Tanymecus dilaticollis (Coleoptera:
Curculionidae) a devastating pest of Zea mays seedlings

S. PAPADOPOULOU and C. CHRYSSOHOIDES

Technological Educational Institute of Thessaloniki, School of Agricultural Technology,
Laboratory of Entomology, P. O. Box 141, 54700 Sindos, Thessaloniki, Greece

During the last two years, Tanymecus dilaticollis Gyllenhal, 1834
(Coleoptera:Curculionidae) was found for the first time infesting completely corn
seedlings, in Greece. The insect’s identification, by the adult's morphological
characteristics (Hoffman, 1958), was realized by Prof. C. Th. Buchelos, expert in
Curculionidae, and by S. Papadopoulou, based on the examination of the adult
male’s genitalia based on Snodgrass (1993). The instructions to the producers were
that they must use seed covered with insecticide, in order to protect the young
seedlings Zea mays. Later (at the 3-4 leaf stage of the plant) the spraying on the
foliage against the adults infesting the Zea mays seedlings using Cypermethrin
10% EC, gave satisfactory results. The crop rotation and the time of sowing can be
applied to reduce the T. dilaticollis population.
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