O NMANEAAHNIO
1 3 ENTOMOAOIIKO
ZYNEAPIO

NMpaxkTika
2UvedSpiou



ENTOMOAOIIKH ETAIPEIA
EANAAOZ
Taxudpouikr Oupida 51214
145 10 Knoioia, Arva

HELLENIC ENTOMOLOGICAL
SOCIETY
Postal Office Box 51214
GR 145 10 Kifisia, Athens

Y16 Tnv Alyida Twv:

YMOYPrEIOY ArPOTIKHZ ANAMTY=HZ & TPO®IMOQN
YMOYPrEIOY MAKEAONIAZ-OPAKHZ
NOMAPXIAZ EBPOY
FEQTEXNIKOY ENIMEAHTHPIO EAAAAOZ
AHMOY AAEEANAPOYMOAEQZ

ATTOKAEI0TIKOG Xopnyde:

NTY MONT EAAAZ AE

The miracles of science™



EvropoAoyikr) Etaipgia EAAGOOG

O NMANEAAHNIO
ENTOMOAOrIKO
2 YNEAPIO

EmpéAeia 'Ekdoong:

21é@avog Avdpeddng
MaTtBiAdn ZaBBoTToUAOU-ZOUATAVN
OiNiTrTog lwavvidng

MpakTika
2UVESpiouv



OpyavwrTik ETiITpotr Zuvedpiou

Mpo6edpog:

AvTimrp6edpog:

I. Npapparéag:

Tapiag kai:
E. Mpapparéag

MéAn:

MaT0iAdn ZapBotroUAou-ZouATdvn

Kabnynrpia

Epyaoripio E@apuoouévng ZwoAoyiag & MNapaairoAoyiag,
ewrrovikn 2x0An, ApiarotéAcio MNavemioTiuio Osoaalovikng

MixdaAng KouyloupTtgng
swmoévog-OIKkovouoAdyog
AievBuvon ewpyiag Nouapxiac ELpou

Ap. ®ikirrog lwavvidng
AiguBuvrng Ivoritourou lNpootaciag @urwv Osooalovikng,
EBvikS 16pupa AypoTikig Epeuvag

Ap. ZTé@avog Avdpeddng
Epyaoripio Epapuoouévng ZwoAoyiac & MNapaaoiroAoyiag,
ewrrovikn 2x0An, ApiarotéAcio MNavemioThuio Osoaalovikng

Fewpylog Mrpougag

Emikoupo¢ Kaénynrnig

Epyaorrpio INewpyikn¢ EvrouoAoyiag kai ZwoAoyiag,

Tunua Aypor. Avarrruéng, Anuokpireio MNavemioTiuio ©pdkng

Zong Bpugag

Aékropag

Epy. @urompoaraagiag kai PUtravong AypooikoouaTnuaTwy,
Tunua Aypor. Avarrruéng, Anuokpireio MNavemioriuio Opdkng

Mavayiwrtng ToéToupag
swmoévog
lMpdedpog NEQT.E.E. lMNapapriuaro¢ Opdkns

KwvoTtavrivog AoUAiag
lswmdévog
lpoiorduevog Ymnpeoiag urompoaoraagias E.B.Z. Opsoniddag

Mapia Aaykdkn

swmdévog

YmreuBuvn Eraipiag AroAupdvoswy

& KaramroAéunong TOWKTIKWY Kal EVIOUwWYV



MpdéAoyog

H EvtopoAoyikf Etaipeia EAAGSOG cuveyifovTag TNV TTPooTTIdtsia va cuuBAaAEl OTn
YVWOTOTToiNON TwV OTTOTEAEOUATWY TNG €VTOUOAOYIKNG €peuvag otnv EAAGSQ,
TPOERN oTn dlopydvwon Tou 13°Y MaveAArviou EviopoAoyikou Zuvedpiou, Kal oTovV
TTapoOvTa TOPO TTEPIAaUBAvVOVTal EUpEiEG TTEPIAAWEIG 1) KOl TTAPN KEIYEVA EPYATIWIV
TToU Ba avakoIlvwBouv Katd Tn SIAPKEId TOu.

216X0G TOU Zuvedpiou gival n TTapouciaon TNG oUyXpovng EVTOPOAOYIKAG EPEUVAG,
BaoikAG kai epappoouévng, TTou yivetal otnv EAAGSa, OTTwg €TTiong Kai n
avtaAAayr aTTOWEWV Kal YVWOEWV METAEU £PEUVNTWV OOXOAOUMEVWV WE TO idI0 A
TTapOuoIo avTikeiyevo. H evnuépwon etmiong emoTtnuévwy TTou gpyalovTal OTIG
eQapuoyég, Ba BonbRaoel aTn XPron Twv evOEdEIYUEVWY TPOTTWY AVTIUETWITIONS TWV
EVTOUOAOYIKWY TTPOCGRoAwWY oTn BAon TOUg, PE YVWHOVA TNV ATTOTEAECUATIKOTNTA,
OIKOVOMIKOTNTA KOl KUPIWG TNV ammo@uyh puttavong Tou TrepIBAANOVTOG Kal Tnv
A0@AAEIO TWV TTOPAYWYWYV KOl KATAVOAWTWY QYPOTIKWY TTPOIOVTWV.

H 1poBupia Twv epeuvnTov 1600 Twv EkTTaideutikwyv [Idpupdtwy 600 Kal Twv
Epeuvnrikwv kai KpaTikwv @Popéwv 600 kai Twv Opyaviopwv Kai [ISIwTIKWY
ETaipeiwv nTav yeydaan.

H OpyavwrTikl EmITPOoTA aioBdaveTal TNV UTTOXPEWON VO eKQPATEl TIG BEPUEG TNG
euxapioTieg oTo YTroupyeio AypoTikAg AvAatTuéng kai Tpo@iuwy, oTo YTToupyeio
Makedoviag-Opakng, otn Nouapyia ERpou, oto Afuo AAeEavdpoUTToAng Kal To
MewTexvikd EmpeAntipio EAAGSOG TTou £€Becav To ZuvEédplo UTTO Thv alyida Toug.
Emiong Bepuég euxapioTieg ekppdaldovTal TNV ATTOKAEIOTIKA Xopnyo Tou Zuvedpiou
Etaipeia NTY MONT EAAAZ AE.

Akopn n Opyavwrtik EmTpot Oswpei utToXpEéwon TNG va €UXOPIOTAOEl TOUG
‘EMnveg kal EEvoug €18IKOUG ETIOTAPOVEG TTOU TiUNoAv PE TNV TTApoucia Kail TIg
OMIAieg Toug 1o 13° MaveAAvio EvTopoAoyikd ZuvEdpio.

H OPTANQTIKH EMITPOMNH






Mepiexopeva

Evapkripia Zuvedpia

H Y3poBia EvropoAoyia otnv EAAGSa
‘Evag rapegnynpévog KAAS06 1} ETTICTNHOVIKO EAAEINPQ;
FAN G o {1 [0 11 (011 7, Yo T «fF SRR 3

2n Zuvedpia:
BioAoyia - OikoAoyia

Emidpacon Tou €id0oug TOU KOPTTOU TWV ECTTEPISOEIBWY OTNV WOTOKIX
KOl OTIG SNUOYPAPIKES TTAPAMETPOUG TNG HUYaG TNG Meooyeiou
A. MataxpAoTog KAl N. TTATTOOOTTOUAOG ..eeeeeiiiiiiiieie e e e et e e e e e e s sarereeaee e e e e eannes 11

BioAoyia evnAikwyv Sia@opeTikwyv TTANBucuwyY TNG pUyag Tng Meooyeiou
Ceratitis capitata (Diptera: Tephritidae)
A.A. AilapavTidng, X. Nakag Kal N.O. NaTTadOTTOUAOG........eeeeiiiiiieaiiieeeeiiee e e 13

Anpoypa@ikég TrTapdapeTpol eVNAIKWV S1a@QOopETIKWY TTANBUCuWY
TNG HUyag TnNG KEpaoidg, Rhagoletis cerasi (Diptera: Tephritidae)
K. Mwpaitn Kol N. TTOTTOOOTTOUAOG. ... e eiiteeieie ittt ettt 15

Emidpaon Tng nAiKiag oTnv avraywvioTIKOTNTA 0UJEUENG TWV APOEVIKWV
NG pUyag Tng Meooyeiou Ceratitis capitata (Diptera: Tephritidae)
2. MatravaoTaciou, A. AlapavTiong Kail N. ©. MaAaTTadOTTOUAOG.......evvveeeeeeeeiiiiiieeaeeeeene 18

Ailayxeipaon Tou Helicoverpa armigera (Lepidoptera:Noctuidae)
oTtn Bopeia EANGSa
K. Mupwvidng, A.K. Ztapotroulog kal M. ZaBBOTTOUAOU-ZOUATAVN.......cccveeeiieeiieenes 21

MeAéTn Tng emidpaong Tng Bpaxeiag didpkeiag EkOeaNg

o€ uPnhAég Bepuokpaaieg oTiG BIOAOYIKEG TTAPAUETPOUG TWV EVAAIKWYV

Tou Helicoverpa armigera (Lepidoptera: Noctuidae)

K. Mupwviong ka1 M. ZaBBOTTOUAOU-ZOUATAV ......eerriiiiieiiiienieeaiee et siiee e 25

To wpoBAnpa Tng @Bopipaiag, Phthorimaea operculella (Lepidoptera: Gelechidae)
oTnv KaAAiépyeia TnG Tardrag — Emiokémnon aypwv kai yeAETN

BIOAOYIKWV TTAPOMETPWY YIA TNV AVTIHETWITION TOU EVTOUOU

.M. lwavvidng, Z.A. ZapTtahoudng Kai K. ZAKEAATPIOU. .......oceriieiiiiriiiiiieecie e 29

Aidpkeia JWAG KAl WOTTAPAYWYI TOU TTAPACITOEISOUG

Bracon brevicornis (Hymenoptera: Braconidae) pe Acia rpoviu@eg

Tou Ephestia kuehniella (Lepidoptera: Pyralidae)

Z. BAGxou ka1 A.A. TIPOQATOU-ABAVAGIADOU ......eeouveiiiieeriiieeiit ettt 32
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Aiaxpovikn €§EAIEN TOu TTANBUOHOU TWV CNUAVTIKOTEPWV EVTOPWY,
TTou SnpIoupyouV OIKOVOUIKA {nuid ota JaxapoTteutAa Tou N. ‘EBpou
O I AN o147, YT PSPPSR PRI 35

Emdpdoeig ugnAwyv BepoKpacIWY OTNV EMIRiWON KAl WOTTApAYWYR
TOU 8dKOoU TNnG £AIdg
M. MNatrmrd, . Mmpougag, N. KougaAn, M. Migpr) kait A.Z. KwBaAiog .......eeeeeiiieeeeiiieene. 42

MeAéTn BioAoyikwyv TTapapéTpwy Tou Sitophilus oryzae
(Coleoptera: Curculionidae) o€ Sid@opa TPOPIKG UTTOCTPWHATA
TT.A. HNOTTOUAOG KO AL TTOTTTTA ..t 45

Ta €idn Twv a@idwv Tou TTPocBAAAoUV Ta £0TTEPIBOEISH TOU VONOU Xaviwv

Kal 0 pOAOG TOUG OTNV PETASOON TNG 1I0AOYIKAG aoBévelag TpioTéToa

KaAait¢akn A.IM., N.I. KaBpouAdkng, E.I'. MaAavdpdkn,

AX. Mepdikng, E.E. AeANAG Kal K-H. MIVOXEIANG ...ceeeieieieeeiie e 47

3n Zuvedpia:
QPuoiohoyia — ZupTtrepipopd — Gaivoloyia

TPOQIKEG TTPOTIMNATEIG KAl pUBHOi KATAVAAWGONG TPOPNRG

mwpovuuewy TnG Micropterna sp. (Trichoptera: Limnephilidae)

o€ ouVONKeg EpyaocTnpiou

X.I. PoupTrog, I'. 'ewpyouAag, A. ZTapOTTOUAOG Kal E. NIKOAOTTOUAOU ..o, 53

MeAéTn TpooapuoyNG GUOIKWY TTANBUGHWY Tou SAKOU TNnG £AIdg

Bactrocera oleae (Diptera: Tephritidae) o€ epyacTnpiakég cuvlnkeg

N.E. Zuyoupidng, A.A. AuyouarTivog, E.lN. Zepageiyidou-MNouAiou,

D. Nestel Kol K.A. MOATOIOTIOUAODG ......coiuuiiiiieeiiiie ettt sne e 56

KpitTApia emAoyng TNG TToIKIAiag TnG €AIAg a1ré To OnAuko
Tou ddKou TnG eAIdg Bactrocera oleae (Diptera: Tephritidae)
C. Santiago-Alvarez, G. Casado, C. Campos kai E. Quesada-Moraga .............cccceenee. 59

H emtuxAg o0euén Twv apoevikwv Tou Ostrinia nubilalis (Lepidoptera: Crambidae)
Sev oxeTifeTal Je To MOAVO AUECTO KOOTOG TIPOG Ta ONAUKA dTOHA
1. MUAWVAG KOI D ANAOW ...ttt e e e e 61

EmiSpaon cuoTaTik@wyv Tou aifépiou eAaiou Tou TTopTOoKaAIOU

0710 0£§OUOAIKO KAAECUO OTEIPWV APOEVIKWY TNG HUYag TNG Meooyeiou

Ceratitis capitata (Diptera: Tephritidae)

I.B. HNGdng, N.A. KouAouong, X.Z. lwavvou,

N.O. MamaddTToUAOG KAl B.l. KATOOYIOVVOG......iiiiiiieiciiiiieeee e 63

MeAETN TNG CUUTTEPIPOPAG SIATPOPHG TWV SIAPOPETIKWYV HOPPWV

NG a@idag Myzus persicae (Sulzer) (Hemiptera Aphididae) pe Tn pé@odo

TNG NAEKTPIKAG KATAYPAPNG TNG CUMTTEPIPOPAG diatpong (EPG)

X.Z. lwavvou, B.I. Katadyiavvog, N.O. Matrado1mouAog,

X1 TavavAakn KOl NLA. KOUAOUGTG ...euviiiiiieeeeeieiiieeeieeee e e s e sieveaeeeeeeeeessnenseeeeeeeeesennnnnes 66

Zxéon peragu ouAAnpewv ot rayideg McPhail kail Tng TTUKVOTNTAG TOU TTANBUOHOU
Tou &dkou Bactrocera oleae (Diptera:Tephritidae) oTov eAaiwva
K. Bapikou, B. AAegavdpdakng, X. MapVeAGKNG KO B. TKIKO........coocviirieeiiieeiieniece 70
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®DaivoAoyikd povTéAa TTPOBAEYNG TNG TITAONG TWV KUPIOGTEPWYV
HIKPOAETISOTITEPWY TNG POBAKIVIAG OE OTTWPWVEG

oAokAnpwpévng dlaxeipiong

M. Adpog Kal M. ZaBBOTTOUAOU-ZOUATAVIN .....eeeiiiieiiie ettt ettt

MeAETN TNG CUPTTEPIQPOPAG TOU AEUPWSEN TOU KATTVOU,
Bemisia tabaci (Homoptera: Aleyrodidae)
E. PodITAKNG KA | KAEIDWIVIAPI .itiieieeeee e e e ettt e e e e e e st ee e e e e e e s e ssnnnereeeaaeeeeennnnes

MpoTtiunon wotokiag Tou Sesamia nonagrioides (Lepidoptera: Noctuidae)
o€ didpopeg TolIKIAieg YAukou aépyou
O.X. Anuotoiou, 2.%. Avdpeddng kai M. ZaBBOTTOUAOU-ZOUATAVN....c..eeerveeieiienieeeiiieen

4n Zuvedpia:
EvropoTtravida — Akapeotravida — Néol ExBpoi

Ta aptrakTikd akdpea Phytoseiidae Tng EAAGSag
ka1 Tng Kumrpou (Acari: Mesostigmata)
0. NamadouAng, N.I'. EpypavounA kar E.B. KOTTagion ........cccvvvieiiieiiiieiec e

H emidpaon Twv komrwv TnG UNdikAg (Medicago sativa)

oTnv TAnBuopiakn oUvBeon Twv OuoavoTTTEpwY Kal

TOoU akdpewg Aceria medicaginis (Prostigmata: Eriophyidae)

E.[". MTadiepITdkNG KAl N.T. EHHOVOURA ...oooiiiiiiiiiee e

Mapoucia kai eroxiakn diakupavon OpBoTrTépwy
oT0 6pog Mapvnba kartd Ta £€Tn 2007 koi 2008
2. AvTWVATOG KOl N. EHHOVOURNA ..o

AeSopéva ediou yia @BIvoTTwpIivoug TTAnBUoHOUg

TOU KOKKIVOU puyXwTou kavldpou (Rhynchophorus ferrugineus)

oTn Bopela akT Tou vouoU HpakAgiou

K. AyyeAakdétrouhog, X. AvOpouAdkng,

E. AAUGOavOPAEKNG KAl A, KOANBGIPOG ..ottt

Tuta absoluta (Lepidoptera: Gelechiidae), évag véog ex8pog

NG TopdTag £EATTAWVETAI OTNV TTEPIOXH TG Meooyeiou:

EKTINAOEIG Yia Tn Siaxeipion Kal Tov EAeyXo Tou

J. Wiles, A. BasSi KOI | ETAMOTOG ....vvieiiiiieeiiiiiie ettt

H Paysandisia archon (Lepidoptera:Castniidae) otnv ApyoAida
FAN AN o T8 Lo TV I e (I S 1 (Yo U U PPPPPPPRN

MeAérn TNG BIOTTOIKIAOTNTAG TNG ITTTAPEVNG EVTOHOTTAViISAG

o¢e eAaiwveg ocupBaTikAg Kal BIoAoyiKAG KaAAIépyElag

E. Poditakng, M. I'piotrou, A. Apaptrat¢dylou, E. AeBevtakng,

E. Kaptroupdkng, A. KOAAGPOG Kal E. KOTTETAVAKNG ...ceeiueieeeiiiiiieeaiieee e

MeAéTn TwV eviopoAoyikwyv XBpwv TnG eAldg oTn AuTik) EAAGSa
B.Z. ®£Cog, |.A. TOITOITIAG KOI KA. ZAPTTOG . .ccuteritieirieie ettt
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Kataypoa®n w@éAIpwy EVTOPWYV o€ eTIAEYPEVOUG EAQIWIVEG
NG mepIoXng Aprag kai MpéRedag
. MarakiouTag, M. YeavtA, A. Matmaxpriotog, A. Fato10g Kail I TKIiAG ..eeeeeeeeeceeeieeee. 105

Etroxiokn SiakUpavon £5a@opiwv OKAPEWV O€ PUTTOOUEVES TTEPIOXES
Tou N. ATTiKAG
K.A. Z&ptrag, M. NaBavanAidou, I.A. Toiroimmig kai I.T. MapyapItTOTTouAog .................. 107

T Teppiteg kaToikiwv oTnv EAAGSa: evnuépwon yia Ta rpofARuaTa
TTOU TTPOKOAOUV Ol «AyVWOTOI — YVWOTOI» TEPUITES (Isoptera)
KO, MTITOUKEAOG ...ttt ettt ettt ettt nn e nb e 110

Kataypaen emiBAaBWY EVIOUWYV O£ QAPUAKEUTIKA QUTA TNG EAAGSaGg
Kal TTEIPOPATIKA SoKIPA BIOAOYIKWYV HECWYV AVTIHETWITIONG TOUG
3. NMoamradoTtrouAou, K. Xpuooxoidng Kal K. MTTOUXEAOG.......eveieeerieeie e 112

Tuta absoluta (Lepidoptera: Gelechidae): u@ioTduevn KatdoTaon

TOU UTTOVOMEUTH TNG TOpdTag oTnv EAAGSa

E. Poditdkng, A. Kovtodiuag, A. MNatrayxprioTog,

A. NMopaoKeUSGTTOUAOG KO N. POBITAKNG ..vvvveeeeeeiiiiiiieiee e e e eeesiitteeee e e e e e e snneaneeeaeeeeennnnes 114

KaTtaypa@n Tou AemISOTITEPOU TWV POIVIKOEISWV
Paysandisia archon (Lepidoptera: Castniidae) otnv Kimrpo
B.A. BaagiAgiou, K. MixanA, E. Kadavtig kai A. MeAhippovidou-TNavteAidou .................. 117

MpwTtn avagopd Tou idoug Stenodiplosis sorghicola
(Diptera: Cecidomyiidae) og c6pyo oTnv EAAGSQ
A.E. Toaykapdkng, N.I'. EUUavOURA Kai TN ZKOPAKNG ..ceceeeereieeeieeeeeeiieieeeeeeeeeeennenes 120

Anthrenus flavipes (=vorax) (Coleoptera: Dermestidae):
TPWTN avagopd otnv EAAGSa
K.©. MTTOUXEAOG KAI N. KOTOIKWOTO ..cvvvieeeeiiiieeeciiie e e ettt eaeeeivee e e eetre e e e snreeasenaaeaeenreeeas 122

ESamAwon Tng a@idag Tou aptreAiol Aphis illinoisensis

(Hemiptera: Aphididae) otnv EAAnviknA evdoxwpa.

Mpwreg kKaraypaég otn Oeooalia kai Tnv duTik Makedovia

[.T. MapyapitotrouAog, K. X. Boudoupng Kal N.l. KOTHAG......cuviiiiiieiiiiieee e 125

MpokaTtapkTIK PEAETN ETTi TNG BIOAOYIOG KAl AVTIHETWITIONG

Tou Eutetranychus orientalis (Acari: Tetranychidae),

vEou £X0poU TwV £0TTEPISOEIBWY OTN XWPA HAG

E.B. Kamagidon, A. Mapkoyiavvakn-Ipivigiou, I. Mnvag,

K. KovTég Kal 1. TOTTOiwEVVOU-ZOUAWITI c..ceeiieeeiiiie e e et e e e e e e e e eneeee e e eneeeeeas 128

EmiAeypéva €idn KoAeomrtépwyv (Coleoptera: Carabidae, Scarabaeidae, Silphidae)

wg epyaleio dlatAPNoNg TnG TOIKIAGTNTAG £da@ofiag eviopotravidog

og opelvo Meooyelako aypoolkooUoTnua

PN I P\ ¥ot deTo Qo (AN () To T YAV (o] o RSP ST 134

EmimTwosig Tng pUtravong pe XaAko Kai Kaduio
OTNV KOIVOTNTA VNHOTWE WV Tou £5d@poug
VAW I IO 117Co)VZo W ToTU Ao {1 IV AN AV T 1 1 LSRR 137
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xi

5n Zuvedpia:
BiooikoAoyia uaoikwv ExBpuwv

MeAeTWVTOG TIG OIKOAOYIKEG AAANAETISPACEIG
oT0 TTAdio10 TNG BIOAOYIKAG KATATTOAEUNONG
A.D. MapTivOU KOI TT.T. MUAWVEG ... .eeiiiiieiiie ittt

Avaokétrnon Twv mapacitoeidwyv (Hymenoptera: Braconidae: Aphidiinae)

Twv a@idwv ol otroieg rpooBdAAouv Solanaceae kai Cucurbitaceae
kaAAiépyeieg otnv NoTioavatoAiky EupwTrn

N.I". KaBaAiepaTog, Z. Tomanovié, P. Stary,

V. Ziki¢ and O. PetroViE-ODradOviC ..........ceuururieririirrieieieeseineieeeisese e

Avaloyigg @UAwYV kai OvnoipdéTnTa avnAikwv oe Metaphycus spp.
(Hymenoptera: Encyrtidae) rapaoito€1idi kokkoeidwv (Hemiptera: Coccidae)
N o 410 T 1Yo (O RRRRR

Habrobracon hebetor (Hymenoptera: Braconidae): évag onuavrikég
QUOIKOG £XBPOG TWV AETISOTITEPWY ATTOBNKWV
M.A. HMOTTOUAOG KO Tl ZTABEGIG .ot

Emidpaon vynAwv Beppokpaciwy oTnv emMiBiwon Kal IKAVOTNTA TTOPACITIOHOU
Tou evdoTtrapaocitoeldolg Venturia canescens (Hymenoptera: Ichneumonidae),
He evioTh TO Plodia interpunctella (Lepidoptera: Pyralidae)

X.I'. Zmavoudng, 2.2 Avdpeddng kal M. ZaBBOTTOUAOU—ZOUATAV ....cveeeiiiieeaiiieee e

Ev300uUvVTEXVIOKOG OVTAYWVIOHOG HETAEU TWV TTOAUQAYWYV APTTOKTIKWV
Macrolophus pygmaeus kai Nesidiocoris tenuis (Hemiptera: Miridae)

A. Mepdikng, E. Lucas, N. Napavtwvakng, A. MNarpdtmouAog,

M. Kitong, A. Magéhou, Z. MNMavaydkng, A. MapackeudTTouAag,

A, AUKOUPEDNG KO A, DOAVTIVOU.....oiiiieeiie e eiee et e sieeeeeeeeeeenneeesmeeeeeeeesneeeaneeeenneeeeaes

ETmridpaon Tou €idoug, Tou peyéBoug Kal TNG KIVNTIKOTNTAG TNG Agiag
oTn OnpeuTikA oupTrEPIPopd Tou Macrolophus pygmaeus (Hemiptera: Miridae)
A. Macéhou, A. MePdIKNG KA A. DAVTIVOU ....ueiiiieeiiiieeeeieeee et e e e e

Avarrruén kai emBiwon Tou TapaoiTosidoug Venturia canescens
(Hymenoptera: Ichneumonidae) o€ oTaBepég Beppokpaoieg,

Me evioTh To Plodia interpunctella (Lepidoptera: Pyralidae)

X.I'. Zmavoudng, 2.2 Avdpeddng, A.K. ZOAwvog Kai

M. ZOBBOTTOUAOU—ZOUATAVN...eveereieeeeeieiiitireeeeeeeeassasisraraeeeaeessssanssssaeeeaeeeseasannssenenaeeeeen

MeAéTn Tou TTapaciToeidolg Anagyrus sp. near pseudococci

(Hymenoptera: Encyrtidae) oTov ygud6koKKo TOU auTTEAIOU

Planococcus ficus (Hemiptera: Pseudococcidae): MpwTn karaypaen

oTtnv EAAGSa kal rpoTipnon wg Tpog 1o PHEyeBog Tou §evioTh

@. Kapapaoiva, A.N. ABTCAG KOI . MEVOUVOU ........cccueeiiiieiiii it

Emidpaon Sia@opeTikwy 13wV Agiag oTnV avamTugn, emBiwon Kai
WOTTaPAYWYH TWV APTTAKTIKWYV VTOpwWV Dichochrysa flavifrons kai
Dichochrysa zelleri (Neuroptera: Chrysopidae)

M. Matrmrd, O. ToapaoiraAidou, I'. MTTpoU@ag Kal A.Z. KWRAIOG.......ccrveeiieeiiicrieeiien
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Emidpaon Tng Bepokpagiag oTig dNUOYPAPIKEG TTAPAPETPOUG

AVATITUENG TWV APTTOKTIKWYV EVTOUwWYV Chrysoperla agilis kai

Chrysoperla lucasina (Neuroptera: Chrysopidae)

E. Kapayiwpyou, M.A. Marrmrd, . Mamdiwdvvou,

FAND I (0] o (o Tl o (N AR 1Y 1 o Yo TU.L: o L PR 164

Evd0£151K6G avTaywVvIouOG NETASU TOU ACIATIKOU OPTTOKTIKOU a@iSopdyou

Harmonia axyridis (Coleoptera: Coccinellidae) kai

EupwTraikwv eidwv Coccinellidae

A. Katodvng, M. Hilker, T. Otte, M. Kenis kai D. Babendreier .........ccccccoeeccivivvineneennnnn. 166

H e§akpiBwon Tng amoreAeopartikdéTnTag Tou Tyrophagus putrescentiae

(Astigmata: Acaridae) wg BIoAoyIKOU TTapAdyovVTa AVTIMETWITIONG

TWV TTPOoVUN@PWY Tou Lasioderma serricorne (Coleoptera: Anobiidae)

G.C. Canevari, 2.X. lNMatmradomoUuAou, F. Rezende, L.R.A. Faroni,

J.E. Serrao, J.C. Zanuncio Kal K.O. MTTOUXEAOG ........corueiiiieeeiiieniee it 168

6n Zuvedpia:
"eveTikr — BlotexvoAoyia - Mopiakr) BioAoyia

Feverikn dopn Tou aAgupwdn Tou KatrvoU Bemisia tabaci (Homoptera: Aleyrodidae)
KOl TTapoudia evOooUMBIWTIKWY BakTnpiwv o€ eAAnvikoug TTAnBuopoUg

A. Toaykapdakou, J.B. Kristoffersen, M. I'pioTrou,

E. AoKIGVAKNG KAl K. MTTOUPTENG «evevvieeeeiiiiiiiiiieeee e e e e ettt ee e e e e e essnneneeeeaeae e e e e ennnsneeeeas 173

MopiakA TautoTroinon Twv BIoTUTTWY Tou aAgupwdn Bemisia tabaci

(Hemiptera: Aleyrodidae) pe Tn pé6odo TagMan® PCR

AX. Natrayiavvng, N. Zepageidng, N.I. Katig,

M. XatZnoTuAAn, N. lwAavVou KOl J.K. BrOWN.......ceeiiiiiee et 175

XpAoN HOPIOKWYV SEIKTWV yia TN Sigpeuvnon diagopwyv og TTANBUCHOUG

TOoU peAIToyovou eviopou Physokermes hemicryphus (Homoptera: Coccidae)

otnv EAAGSa: MpokarapkTikA ‘Epguva

N. EppavounA, B. EuayyEAOU KOl M. MTTOUYG.......cooeiiiiiiiee e 177

XpAon MOPIOKWYV SEIKTWYV Yia TN d1dKpIon TTANBUCUWY TWV APTTAKTIKWYV

eviopwv Macrolophus pygmaeus (Hemiptera: Miridae) kai

Macrolophus melanotoma (Hemiptera: Miridae)

B. Euayyéhou, M. Mtrouyd, N. EppavounA,

A. TTePOIKNG KA T TTOTTABOUANG ...ttt 179

To yovidio Timeless kai 0 pOAOG TOU OTO PWTOTTEPIODIKO £AeyXO
NG didrauong Tou Sesamia nonagrioides (Lepidoptera: Noctuidae)
©. I'kouBitoag, A. KovtoyiavvaTog KAl A. KOUPTN .evveeeeeieeiiiieeeeee e e et eee e e e e e e 182

KAwvotroinon eveg véou yovidiou Tng €0TEPAONG TG OpHOVNG vedTNTOG (SnoJHE?2)
oTo éviopo Sesamia nonagrioides (Lepidoptera: Noctuidae)

Kal MEAETN TNG EKPPACNG TOU

A. KovtoyiavvaTog, ©. MKouBiToag, KAl A. KOUPTN ..eeeeereeeiieiiieiieeee e e eeeeveeee e e e e e e 185
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E@appoyég Twv EST SeikTtov oTn YOVISIWHATIKA avdAuon

Tou 8dkou TnG eAidg Bactrocera oleae (Diptera: Tephritidae)

KOl TN QUAOYEVETIKN OUYKPION TwV £18WV TNng oikoyéveiag Tephritidae

K.T. Tooupavn, A.A. Auyouarivog, E.I'. Kakavn, E. ApocotrouAou,

M. Maupaydavn-Toimmidou Kol K.A. MATOIOTTOUAOG.......eeiiiiiieeiiiie e 187

Maykoouia e§dmAwon Tng a@idag Myzus persicae (Hemiptera: Aphididae).

M1ropoUv va avixveuBoUv ol I0TopIkéG Bladpouég e§ATAwonNg;

ATTavTo€ig a1rd I0TOPIKA OTOIXEIO Kol avdAuon pikpodopugopikou DNA

I.T. MapyapitétrouAog, L. Kasprowicz, G. Malloch kai B. Fenton ..........ccccccvveeeieiiinnns 190

IkavoTnTa d100TTOPAG TNG KAPTTOKAWAS TwV pnAoeidwv Cydia pomonella
(Lepidoptera: Tortricidae). ATroteAéopara a1rd TeipdpaTa e§ATTOAUCEWV
ONUOOMEVWYV EVTOHWYV Kal EAEYXO0 GUYYEVEIQG

He SeikTeg pIKpodopugopikou DNA

K.X. Boudoupng, |.T. Mapyapitétroulog, P. Frank,

B. Sauphanor, Z. Mapoupng Kal LA, TOITOITIFG ...cuueeieieee e e e 193

AvdAuon Tng €10BoArRg Tou Sdkou TnG eAidg Bactrocera oleae

(Diptera: Tephritidae) otnv KaAipépvia pe Xpon HIKPOBOPUPOPIKWV SEIKTWV

N.E. Zuyoupidng, A.A. AuyouarTivog, A.lN. MAToI0U,

F. Zalom Kal K.A. MOTOIOTTOUAOG . ... ..eieiiiiite ettt e e 196

AvarrTuén 15 HIKpoSOpPUPOPIKWYV SEIKTWYV yIa T HUYA TG KEPATIAG,

Rhagoletis cerasi (Diptera: Tephritidae), kai xpnoipyotmroinon Toug

yia TV avdAuon eAANVIKwv TTANBuc WYV Tou gidoug

N. AonuakotrouAou, K. Mmrouptlng, N. MNatmaddtroulog kai A. AUyouoTiVOG................. 199

TupBoAnR OoTn YEVETIKH TTANBUCHWYV TNG KAPTTOKAWAS TWV UNAogidwyv

Cydia pomonella (Lepidoptera: Tortricidae). ZnuavTiki pon yovidiwv

HeTagU TANBUOHWYV aT1Td BIAEPOPOUG EEVIOTEG Kl TTEPIOXEG

K.X. Boudoupng, |.T. Mapyapitétrouhog, P. Frank,

B. Sauphanor, Z. Mapoupng Kal LA, TOITOITIFG . ....eieeiieee e e e e et e e eeeea e 202

MeA&Tn TNG YEVETIKAG TTAPAAAGKTIKOTNTAG TTANBUC WY TOU

Sesamia nonagrioides (Lepidoptera: Noctuidae)

I.T. MapyapitémrouAog, B. 'kotoodtmoulog, K.X. Boudoupng,

AA. ©avTivou, KA. ZEPTTAG KAl LA, TOITOITIAG ..ceveeieee ettt 205

®uloyéveon oTo ouptrAgyua eidwv Cyclocephala sp.

NG NouadeAoUtrng (Coleoptera: Scarabaeidae)

©. MNavvouAng, K .Ztaudrng, ©. Zapagidou,

A.M. Dutrillaux, B. Dutrillaux Kot Z. MOPOUPNG -..ceeeieiieeeeiiieeeeiieeeeeeiee e eeieee e eieeae e 208

H aAAnAouUxion Tng KawiS1aKAG TTPWTEIVNG TOU a@iSopeTadidopevou 100 Y

TnN¢ mardrag deixvel TTOAAATTAR gI0aywyn Tou 100 0TV KAAAIEPYEIA KATTVOU

otnv EAAGSa a1rd S10QopETIKEG YEVETIKEG Se§apevEg

I.T. MapyapitémrouAog, X.1. AéBag, |. Mouvapng M. Zkoupag,

O.M. KavaBdkn, N.I. KatAg KAl LA, TOITOITIAG «eeeieeeeeeiiiieaeeiieeeeeeieee e eieeee e seeeeeeameeeae s 210
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7n Zuvedpia:
‘Evroua YyelovouikAg Znpaciag — YopoRia Eidn

MpokaTtapkTiK HEAETN TNG TTapouciag Tou Aedes albopictus (Diptera: Culicidae)
(Ac1aTiké kouvouTr «Tiypng») otnv ABRva
A. Tatpdtroulog, I'. KoAidTrouAog, H. KiodAog, A. MixanAdkng kai N. Eypavouna ....... 215

H karatmroAéunon Tou Aedes albopictus (Diptera: Culicidae) oto MiAdvo Tng ITaAiag
Kal 01 SUVATOTNTEG EQAPHOYAG TTOPOUOIWYV HETPWYV OTNV ABRva
A. MixanAdkng, K. ZOUNWTNG KOI L. SUSS ....ceeiiiiiieiiiiiee e 218

MeAéTn TG aTTwONTIKAG dpdong aifépiwv eAaiwv o€ EVAAIKA KOUVOUTTIX

ME TN XPAON QUTOUOTOU CUCTANOTOG WYEKAOMOU UTTéEPHIKPOU 6ykou (ULV)

2.3, Avdpeddng, M. Aduog, X.I'. Zravoudng, I'. Pagtdmoulog Kai

M. ZOBBOTTOUAOU—ZOUATAVI ...evevriiiiieeeeeeeeeciittteeeeeeeeeeeesaaataeeeeeeeeaesssnasrsseeesaeeeeaaaansssnnnes 221

Tautéxpovn YOVOTUTINGOT TWV YEVETIKWYV TOTTWV kdr kal ace-1

Tou avw@eAl KwvwTra Anopheles gambiae (Diptera: Culicidae)

pe PCR TOAAOTTAWYV EKKIVNTWV

A. Kalavidou, A. Nikou, M. 'pnyopiou, |. BOvTag Kai M. ZKABONG ..eeeveuveeeeeiiiieeeiiieaeene 223

Emidpaon Tou @utog@appdkou dimilin (diflubenzuron) otnv augnon

TWV HIKPOQUKWYV Pavlova lutheri kai Isochrysis galban, ka0wg

Kal Tou Tpox6fwou Brachionus plicatilis)

M. ®oupAiykag, X. MavtCoukng, |.N. Bdtoog,

M. AyyeAioNG Kal @. ABOVOAGOTTOUAOU. ... c.ueneeee et e e e e 225

MeAéTn Tng Sopng dpdong popiwv KITPOVEAAUAWY TUTTOU Kal TTAPAYWYWYV TOUG
MixanAdkng A., A. Matraypriotog, A. Kuptrdpng,
M. MNoAugaiou, I'. KOMOTTOUAOG KOl Z. AVOPIAVOU ....ceviiiiiiieiiiieeaeiiieaaeiieeeesieeeeeesneeea s 232

AgioAdynon TnG ToIOTNTAG PEOVTWYV USATWYV HE TN XPRON
BEVOIKWV HOKPOACTTOVEUAWY WG BIOAOYIKWV SEIKTWV
ZTAPOTTOUAOG A K. KOI X1 POUHTIOG ..ttt 235

8n Zuvedpia:
BioAoyikég, BioTexvoAoyIkEG & AANeG MEBODOI AVTIMETWTTIONG

KatavadAwon Tpo@ng a1rd To apTrakTiKO éviopyo Harmonia axyridis
(Coleoptera: Coccinellidae)
.l. Z1a08dg, A.X. Kovtodnuag Kai M.A. HNMOTTOUAOG........coiiiiiii e 239

E@appoyn Tng ye@63ou mating disruption yia Tnv avTigeTwITIon

NG €udepidog TG aptréAou, pe xpRon egatpioTipwv RAK2C12

otnv Makedovia kai Tnv N. EAAGSa

Z.A. Zaptahoudng, M. MuAwvdag, ®. lwavvidng, A. MapTivou,

K.N. MTTOZOYAOU KAl |. TEWPYOUADG. oeeeeieeiiiiiiiiie e e e e ettt e e e e e e e et ae e e e e e e e e ensneneees 241
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H ouyxuon Tou @UAou pe e§aTtpioTApeg ExoSex oTnv avriyeTwImion
NG gudepidag Tng aptréAou Lobesia botrana (Lepidoptera: Tortricidae)
E. NaBpodidng, A. BapBoAOHaiou KOl C. PAYNE ........coouiiiiiiiiiieiiic et 246

ZToIXEia METASOONG TOU 10U TOU HWOAiKOU TOU YOYyYyUAIoU
(Turnip mosaic virus, TuMV) pe duo €idn agidwv - Mia TpwTn Tpoaoéyyion
X.X. KaAoynpou, I.T. Mapyapit@TToUAOG Kal NI KATAG ..eeeeeiiiiieiiee e 248

Atropévwon eviopgoraoyovwy HUKATWY atrd Sidgopa mepidAAovTa

otnv EAAGSa, pe delypaToAnwies, Xpon NUIEKAEKTIKWY UAIKWV avatrTuéng

Kai xpion wg SoAwparog Tou evropou Galleria mellonella (Lepidoptera: Pyralidae)

C. Tkaczuk, A.X. KovtodAiuag, A. Maptivou, . MavTtoUukag,

A. Tavvoupn KAl N.E. TTOTTOVIKOABGOU ....c.cvviiieiiiiiiieiee e et e e e e e esineeeee e e e e e e e nannes 251

To BakTipio Acetobacter tropicalis gival KOp10 pEAOG TG CUUBIWTIKAG XAwpidag

Tou 8dkou TnG gAidg, Bactrocera oleae (Diptera: Tephritidae)

H. Kouvaridng, E. Crotti, . Zatrouvt{ng, L. Sacchi,

A. Rizzi, B. Chouaia, C. Bandi, A. Aima, D. Daffionco,

M. Maupayavn-Tormmidou Kat K. MITOUPTENG -.vveiveeeirierieeeiiee ettt 256

Nosema ceranae (Microspora: Nosematidae), évag véog raBoyovog

opyaviouog 1ng Apis mellifera (Hymenoptera: Apidae)

®. Xargnva, I'. TookToupidng, M. Mtrouyd,

B. EuayyéAou, A. ABTZAG KT A XAPIOTOG ..eeeuveeeiiieiiieeiiieniree st e et 259

BioAoyik katatroAéunon a@idwv Eucallipterus tiliae (Homoptera: Drepanosiphidae),
ot dévripa ®Aapoupidg Tilia europeae synonym: Tilia vulgaris (Tiliaceae: Malvales)
o€ aOTIKA TepPIBAAAovTa

S.T.E. Lommen, H.J.M.M. Kuppen, T. F'k6ton, P.M. Brakefield ka1 A.J. van Kuik.......... 262

ATTOTEAEOHATIKOTNTA BIOAOYIKWY OKEUATHATWY WG TTPOCTATEUTIKA

ehaiokdptrou amrd 1o ddko TnG eAidg Bactrocera oleae (Diptera: Tephritidae)

I". Nartakioutag, A. MarrayprioTog, M. YeavtA, A. Zwdkn,

2. XavtgnvikoAdou, I'. NTATan KOl B. TTIAVTAQN.......eviiiieiieiiee e 264

KatamroAéunon Tou evropou Otiorhynchus sulcatus (Coleoptera: Curculionidae)
T.TKOTON KOl LAIM. EIDEISE ... e 266

ZUyKpION ATTOTEAECHATIKOTNTAG YIa TNV TTayideuon akpaiwv Tou Lasioderma
serricorne (F) (Coleoptera: Anobiidae) Teocodpwyv €1dwv auTooXESIWV

KOAANTIKWYV Trayidwv, NAEKTPIKAG, PEPOUOVIKAG, TPOPIKNAG KAl HAPTUP

M. MuAwvdag, A. Maprtivou, A. Kovtodriuag,

@. Kapapoouva Kal M. KWVOTAVTOTTOUAOU ......eeeeereiieeaieieenieesieeeaieeeneeesneeeeeeeenneeesenees 268

AvdarrTuén SIKTUOU TTayidwv oTa avATOAIKA OpIX TG ETTEKTACNG

Tou Rhynchophorus ferrugineus (Coleoptera: Curculionidae)

oT1o Nopé Aacifiou

K. Ayyehakotroudog, A. Kapatapdkn Kot A.X. KOVTOBAMOG. .....ciuverieaiiieeeeiiieaeeaieeaeenes 270

BI0aKOUOTIKN aviXvVeEUON EVTOUWV: EQAPHOYI OTOV £X0PO TWV QOIVIKOEIBWV
Rhynchophorus ferrugineus (Coleoptera: Curculionidae)

Kol o€ £X0poUg aroBNKEUPEVWV TTPOIOVTWV

H. Motayitng, T. Ganchev, A.X. KovTtodnuag,

K. AyYEAQKOTTOUAOG KOl A. ANHOTIOUAODG ...eeveiieeeeieiiiiiieieaeeeeeeeseieeeeeeeeeeesasnnnneneeeeaaeeeens 274



XVi 13° MaveAAnvio EviouoAoyiké Suvédpio

AgI0AGyNnon TapadooiaKwWV Kal EUTTOPIKWYV TTOIKIAIWY, UBPISiwV Kal

UTTOKEIPEVWYV TOUATOG WG TTPOG TNV EuaioBnoia Toug

oToug vnuaTtwdeig Meloidogyne sp.

X.1. PoUpTIog, 1.O. TIGVVOKOU KOI LA, XO...iiiiiiiiiiieiitii ettt 277

EpyaoTtnpiakn afiloAéynon evioporadoyovwy JUKATWY EvavTi
NG €udepidag TnG aptréAou Lobesia botrana (Lepidoptera, Tortricidae)
AX. Kovtodnuag, H. Képkag, E. MTapugaln, . MaAauidag kai . MTaviAag ................. 280

MeA£Tn TNG UN YPOUMIKAG OXéoNg Bgpokpaciag — avamTugng,

TWV evTopoTTa@oyovwy HUKATWY Beauveria bassiana,

Paecilomyces fumosoroseus ka1 Metarhizium anisopliae

FAND, G <o)V [o1e] o ¥ o (o o { TN I I {o SRR 284

9n Zuvedpia:
Xnuikn Avtiyetwtmon kal Néa Evropoktéva

Chlorantraniliprole (Rynaxypyr®, Coragen® ka1 Altacor® amé Tnv DuPont™):

Mid KAIVOTOHOG EVTOUOKTOVOG BPUOTIKN ouaia TG opddag Twv diauidiwv

ME €SAIPETIKA ATTOTEAECHATIKOTNTA OTN PNAIG, TO AUTTEAI KOl T KNTTEUTIKA

J. Wiles, A. Bassi, J.L. RiSON KAl . ZTOPOATAG ....eueviiiiiiieee e 291

Chlorantraniliprole (Rynaxypyr®, Coragen® kai Altacor® amwé Tnv DuPont™):

HI0 KOIVOQAVIG EVTOUOKTOVOG SPACTIKH ousia, APIoTA TTPOCAPMOCTHEVN

o€ TpoypdppaTa oAokAnpwpuévng dlaxeipiong

I. Zrapardg, J. Wiles, A. Dinter, A. Bassi, K. Bruggerkai J.L. Rison ...........ccccccovieiinns 294

MeAETn aTTOTEAEOHATIKOTNTOG VEWV EVTOHOKTOVWY TOU ddkou Bactrocera oleae
(Diptera:Tephritidae) ka1 emidpaon Toug oTnV WEEAIUN EvTopoTTavida

TOoU gAaiwva Ta TeAguTaia Séka xpovia otov Nopo Xaviwv

K. Bapikou, B. AAegavdpakng, X. MapveAdkng, B. Ikika kal A. KaAQiT¢aKn .................. 297

MeAéTn Tng Si1dpkelag SpAong d1a@POPWV EVTOUOKTOVWYV Kol EAKUGTIKWV
XPNOIHOTTOIOUUEVWY OTNV AVTIMETWITION TOoU 8dkou Bactrocera oleae

(Diptera: Tephritidae)

A.lN. KaAait¢akn, B.Z. AAe€avdpdkng, E.I'. MaAavopdkn,

E.E. AeANG KO KLH. MIVAXEIANG «eeonvie et 299

XnNUIKA avTIHETWTTION TWV AeTISOTITEPWY TOU KaAapuTToKIoU Ostrinia nubilalis
(Lepidoptera: Crambidae) ka1 Sesamia nonagrioides (Lepidoptera: Noctuidae)

otnv EAAGSa

I".N. Zavakng, N.A. MapioAng, A.l. Podidtng, A.T1. Keadyhou,

E.MN. Mapaokeudkog, K.N. Afpou, X.A. ©£0d0014dnG Kali

X.O. ZOAPTTOVIAVVIG ..ttt enteeetteeeuteeateeeaateestee e st e asbeesasee e sbeeeambeeamseeeaneeeanbeesneeesnneeanneeans 302

MeAéTn TTAPayOVTWYV TTOU £MISPOUV OTNV ATTOTEAEOHATIKOTNTA TNG OKOVNG
spinosad eTTi TPIWV €15V KOAEOTITEPWV ATTOBNKWV
. XIvICOYAOU KO X.I'. ABOVOGTIOU ..ottt e e 304

Metaflumizone, éva vVEéo EVTOMOKTOVO yIO TNV KATATTOAEUNON TWV AETISOTITEPWYV KAl
TWV KOAEOTITEPWYV OTIG KAAAIEPYEIEG TWV AAXAVIKWYV KAl TNG TTATATAG
K. Mméloyhou, K. Toakipn, A. ZEpBNG KAl Z. MTTITIBAVOG......cciueeeiieeeiieeiieesieee e 306
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Aigpegivnon Tng To§IkAG dpdong Twv aIBEpIwV eAdiwV TwV EOTTEPISOEISWV
OTIG TTIPOVUN@EG TNG pUYaAg TG Meooyeiou o€ oxéon pe Tn oUCTACH TOUG
A. MatrayproTog, A. Kuptrapng, N. Matmaddtmoulog Kal M. ToAUGioU...........cccveeeeeeeee. 309

ZUYKPITIKN HEAETN OPBOTITEPWY O€ YEKATHEVO KAl AYPEKACTO XWPO
auto@uoug BAdoTnong otov Aiebvi) AgpoAipéva ABnvwyv
2. Avtwvdrtog, N. EpypavounA, A. AvayvwoToTrouAog Kol A. NTAUTTAKNG ....eeveeeeiieaennee 311

Emidpaon tng 560ewg, Tou XpOVou eKBETEWG Kal TOU €idoug Tou aTToOnKeUpéVou
TPOIOVTOG OTNV ATTOTEAECUATIKOTNTA TOU fipronil kard Tpiwv €18WV EVTOpWV

EXOPWV TWV ATTOBNKEUPEVWV YEWPYIKWYV TTPOIOVTWY KAl TPOQIiHWV

N.I". KaBaAhigpdTog, X.I'. ABavaaiou, B.A. Bayiag kai M.X. MITETON ....oeeeiiiiiieiiieeee 313

A&I0AGYNON aTTOTEAECHATIKOTNTAG TOU EVTOpOKTOVOU Dantop (Clothianidin 50%) WG
o€ KOAAIEPYEIEG MNAIAG, POSAKIVIAG, TTATATOG, TOMATOG,

HAPOUAIOU KaI EMITPATTESIWV OTAPUAIWV

M. Avtwvdkou, M. Xoupddg, ©. Apatroyidvvng,

K. TTIOVTIKAKOG KOl N. ZOUAGVTLOG ...ceeeeeeiieeeieeee e e e eeitte et e e e e e e e e sstnveaeesaaeeeaesnnananenaeaeeean 315

TogikoéTnTa 1BEPIWV EAdiwV OTOV YEUBOKOKKO TOU AUTTEAIOU

Planococcus ficus (Hemiptera: Pseudococcidae)

®. Kapapaouva, A. Kuptrdpng, M. Matmratodkwva, E. Towpa,

A. MiXanAGKNG KO A, TTATTOXPAOTOG -...eeeeuetireeeiteeeeenuieeeeeaineeeessteeeeeameeeeeeanneeeesameeeeeeannees 317

ToIKOTNTA TWV ATHWYV OPICUEVWV aIBépIwY EAdiwV o€ TEOOEPA £idN aPidwv
A. Kuptrapng, A. Matraypriotog, A. MixanAdkng, A MapTivou kai M. MNMoAuaiou ............ 320

AvTipeTtrion TnG a@idog Brevicoryne brassicae (Hemiptera: Aphididae)

oTtnv eAaiokpdufn pe xprion aiBépiwv eAaiwv dudopou (Menta viridis),

voowTrou (Hyssopus officinalis), cdABiag (Salvia triloba), papadou

(Foeniculum vulgare) ka1 BaciAikoU TTAaTO@UAAou (Ocimum basilicum)

M.®. XatgoTroUAOU KOl Z.A. ZAPTOAOUBNG ....vveenveeeirienitie ettt ettt e st e e 322

MeAETN TNG ATTOTEAEOHATIKOTNTAG TPIWV OKEUOOHATWY TNG YNG SIATOPWYV KATA TWV
Rhyzopertha dominica (Coleoptera: Bostrychidae) ka1 Sitophilus oryzae

(Coleoptera: Curculionidae) o€ Tpeig moIKIAieg aroBnKkeUpévou oiTapioU

N.T. KaBaAAigparog, X.I'. ABavaaoiou, B.A. Bayiag,

2. KOTCOUQVIONG KOI Z.A. ZUVOOOG .....eieiiiieiiiee e e e e eeiiiteetea e e e e s sesanrteeeeaaaeessannnnnnnneeaaaeeeeann 324

TogIKOTNTA OPICPEVWV OKAPEOKTOVWYV OTO OPTTAKTIKO AKAPI

Amblyseius swirskii (Acari: Phytoseiidae)

A. Toepkéln, X. Ziavag, M.A. Matrd, . BagiAegiou,
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H Y5p6Bia EvropoAoyia otnv EAAGSa
"Evag mapegnynuévog KAAS0G N EMOTNHOVIKO EAAEINPQ;

A.K. ZTAMOINOYAOZ

Epyaornipio ZwoAoyiag & YopoPiag EvrouoAoyiag, Tunua MNewtoviag lxBuoAoyiag & Ydarivou
lMepiBdAArovrog, ZxoAn ewmovikwy Emiotnuwy, MNavemioriuio @sooaliag, BoAog

Av KATT0I0G OfPEPA TTPOCTTAB0UCE VA TTPOCEYYIoEl e OXI OIKOVOMIOTIKOUG OpOUG
TN onuacia Tou Trapoudidlouv  Ta  UdPOPIa  acTTovOUAa  OTIG  SIAPOPES
BiokoivoTnTeg, Ba €ueve KATATTANKTOC aTT® TNV TEPACTIO ONUACIO AUTWY TWV
OPYOVICHWYV OXI HOVO WG CNUAVTIKWY KPIKWV TNG TPOPIKNAG aAuaidag aAAG Kal wg
agidAoywv OEIKTWYV TNG TTOIOTNTAG TWwV UDATIVWY OIKOCUGTNMATWY Kal Tou Babuou
evoexOueEVNG pUTTAVONG TOUG OTTO avOPWITTOVEVEIG 1] Un €1I0P0EG. 2TOUG UdPORIoUG
autoUg OpPYavIOPOUG ONMOVTIKA €ival N CUPPETOXH TWV EVIOMWY a@oUu OTTwG
avapépel o Ward (1992) og ToAAG uddTiva olkoouoTruaTa YAUKWY vepwy, To 95%
TWV HAKPOAoTTOVOUAWYV TTOoU evOIITATAI O€ AUTA avikel oTnv KAGon Insecta.

Ta udpdfia éviopa TTapoucidfouv  piIa  TEPAOTIA  TTOIKINIG  HOPOUWV
TTPOCAPUOOCTIKOTNTAG TOOO O€ ETMTTEOO AVATOUIKWY XAPAKTNPIOTIKWY OCO KAl O€
emimedo @ualoloyiag Kal CUPTTEPIPOPAG. AUTO TOUG ETITPETTEI va UTTOPOUV va
EMPBILVOUV O€ TIOIKIAO UBATIVA OIKOOUCTAUATA HEPIKEG QOPES IBIAITEPA  aKPaAia
OTTWG TT.X. 0€ WUXPEG 1) Bepuég TTNYEG, oTOV TTOAIKO KUKAO, 0€ {WveG TTOAIppoIag, o€
uypoBiétotroug Trou e€agpavifovtal TIG BEPUES TTEPIODOUG TOU €TOUG, OE KOIAOTNTEG
KOpUWYV OEVOPWY TTOU OUYKpAToUV veEPO, ot TreTpeAaioknAideg K.&. H TTapouacia
EVIOUWV O€ UQAAPUPa 1 aApupd vepd cival AlyOTEPO OUXVI, EVW UOVO Eva YEVOG
(Halobates sp.) €xel avapepBei o€ avoixTéG BANOOOEG.

H éupaon oTtn peAéTn Twv udpofiwv eviopwy UTPEE KUPIwG aTTOTEAETUA TNG
EKPNKTIKNG €EENIENG TTOU ONUEIWBNKE OTNV ETTICTARN TNG OIKOAOYIOG TIG TEAEUTAIES
Oekaetieg. MNpaypaTi, evw oTig dekaeTieg Tou '30 Kal '40 To evOIAQEPOV TTOU UTTAPXE
yia Ta udpdBia Eviopa TTEpIoPIfovTay KUPiwg aTov OTeVO KUKAO TwV Wapddwv Twv
TTOTAPWY Kal AIUVWYV TTOU Ta XpnaolgoTtroioloayv yia SoAwMaTa, oTig dekasTieg Tou '50
Kari '60 n MeEAETN Twv apBpoTTéddwv aUTWVY OTPEPETAl 0T COnUACia  TTOU
TTAPOUCIAdoUV WG OEIKTEG TTOIOTNTAG TWV VEPWV. XTIG ETTOUEVEG OEKOETIEG, Ol OF
eupeia €KTOON OIKOAOYIKEG WEAETEG €ixaV WG QVTIKEIMEVO TN MEAETN TNG OUVAMIKAG
TwWV TTANBUCPWY TOUG, TIG OAANAETTIOPACEIS PETALU BnpPeuTwyV KAl Bnpeuopévwv
atéuwy, TN o€ BABOG PEAETN TNG PUTIOAOYIAG TOUG, TIG TPOPIKEG TOUG TUVABEIES KAl
ATTAITACEIG KAl €V YEVEl TNV nBoloyia Toug. e OUVOUACUO HE TIG OIKOAOYIKEG
€pEUVEG, ApXIoav va TTaPouaIalovTal Kal ol TTPWTEG o€ BAB0G HEAETEG TTOU
agopoloav OToV TOPEA TNG TAgIvOUNONG Kal CUOTNMPATIKAG KATATOENG Ol OTTOiES
OuwG TTapdAAnAa TrepIAGuBavav Kal TTANPOYopieg TTou eixav €AAXIOTn OuvAQEIa
METAEU TOUG OTTWG TT.X. OTOIXEIO QUAOYEVEDNG TWV EIBWY, CUUTTEPIPOPAS, TPOTTOUG
TTayideUOnG A aKOUN Kal QUOIOAOYIAG TNG AVATTVONG TOUG.

ATIO TIG 32 YyVWOTEG onfuepa TALEIG Twv eviopwy, ol 13 TreplAauBdavouy €idn Ta
otroia €ival udpoBia A NUILBPORIa. Ta €idn TTOU AVAKOUV C€ TTEVTE ATTO AUTEG TIG
1a¢eig (Ephemeroptera, Odonata, Plecoptera, Megaloptera kai Trichoptera) eiva,
EKTOG oTTaviwy e§aipéoewy, aTTOKAEIOTIKA udpbBia éviopa. ZTig utTéAoITTeG 8 TaEEIG,
UTTApxouUV €idn Ta oTToia UTTOPEl va gival xepaaia 6ao kai udpdpia ) NUILdPORIa.
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O pO6Aog Kal onUACia TWV USPORIWY EVTIOHWY OTA USATIVO OIKOCUGTHHATA.
XpAon Toug wg BIOSEIKTWYV YIO TNV EKTIHNON TNG TTOIOTNTAG TWV VEPWYV

H peAétn Twv udpoBiwv pakpoaoTrovdUAwy Kal 181aiTepa TNG KAGoewg Insecta,
€XEl MEYAAN oOIkoAoyIK onupacia dedopévou OTI O OpyavIGUOI auToi €Xouv UWnAn
OUVOUIKN WG OTTOIKOBOUNTEG TNG VEKPNS OPYOVIKAG OUTiag, evwd TTapAAAnAa
uTTOopoUV va Xpnoiyotroinfolv w¢ PloAoyikoi OeikTeg TNG KATAOTACEWG TWV
USATIVWY OIKOCUCTNUATWY. ATTAVTWVTAl OQEVOG - OTTWG TTPOAvVAQEPBNKE - O€
TTANBWPA BIAPOPETIKWY USPOPIWY OIKOCUCSTNHATWY ETTIBAPUPEVWY aTTO SIAPOPEG
EIOPOEG 1 PN KAl AQETEPOU TTAPOUCIAZoUV UYWNnAr IKavoTnTa Kivnong, MTTopouv va
EVOWMUOTWOOUV TO OTTOTEAEOUA SIOQOPWY OTPECOYOVWY TTAPAYOVTWY (OPYaVIKA
n/kal avopyavng Uaewg atmépAnTa, diakuuavaoelg Beppokpaaiag, pH, Oz K.A.TT.) Kal
TENOG UTTOPOUV OXETIKA €UKOAO va OUAAeyoUv Kal va TauTotroinBouv. Mpdyparti,
e€eT@loviag TNV eviopotravida  kal TNV TTOPAGAANAN  Travida  GAAwv
HokpoaoTTovOUAwyY evog uypofioTéTTou, gival duvatdv va eKTINACOUME PE PEYAAN
OKpIBeIa TNV OIKOAOYIKI TOU KATAGTAON OXI MOVO VIO TNV GUYKEKPIUEVN OTIYHA TWV
METPrioEwY aAAG Kal yia TO TTPOC@ATO TTAPEABOV. ZuxVvEG de UETPROEIG auToU TOU
TUTTOU PTTOPOUV VA pag OWOoOoUV Hia €IKOvVa yia Tnv BETIKA 1 apvnTiKA - ammd dmoywn
empBdpuvong - Tropeiag evog uddTivou olkoouoTAWaToS. 'ETol, evid dia XnuIKA
avéAuon Oivel pia ‘@wToypagia’ TNG CUYKEKPIPMEVNG XPOVIKAG OTIYMAG KATA Tnv
OTTOi0 TTPAYUATOTTOIEITAI, N EKTIMNON TNG KATAOTAONG TOU OIKOCUCTHMOTOG HE TN
xpron BloAoyikwy deIKTwy, divel To ‘video’ TnG 1I0TOPIaG Kal TTOPEiag Tou.

2xe00V KABe DUTIKOEUPWTTAIKA XWpPa €xel avatrTuEel To OIKG TNG oloTnua 600V
aQpopa oTIG BIOTEXVIKEG HEBODOUG TTapakoAoUBNaNG Kal EAEyXOU TNG TTOIOTNTAG TWV
vepWwY. YTroloyietal paAioTa 611 TTEPITTOU Ta 2/3 auTwy Twv BIodelkTwy BaaifovTal
Kupiwg oTn oulloyr BevBIKwv aoTTovOUAWY (Kupiwg eVTOPWY) KAl OTTOTEAOUV
e€ENIEN Tou TBI (Trent Biotic Index) Tmou Trpotdbnke amd Tov F. Woodiwiss 10 1964.

H xprion PIOTIKWV TTOPAYOVTWY YIa TNV €KTIUNON TNG TTOIOTNTAG TWV YAUKWV
VEPWYV, €ival €TTioNG éva TTpoaTTaIToUuevo aUu@wva pe Tnv Odnyia lMAaigio yia Tnv
OikoAoyikr) MoidtnTa Twv YodTwy 2000/60/EK. Z0ugwva pe autr, 6Aa Ta KpdTtn-
MEAN eival uTToxpewpéva va KivnBoUv TTPOg Tnv KATEUBUvOn Tng acgipopou
OIaxEipIONG TWV VEPWY PE OTTWTEPO OKOTTO TRV TTPOANYWN NG utroBdduiong Twv
udaTIKWV TOUG TTOPWV Kal TNV €vioxuon TnG TpooTaciag kal PBeATiwong Twv
uddTivwv olkoouoTnuatwy. ‘ETol, péxpl 70 2015 Ba TTpETTEl va GUCTAOOUV QOPEIG
diaxeipiong ava Aekdvn oTTOpPPOrG, va €XOuv KaTtapTioel agidmmoTa OlaxEIPIoTIKA
ox£010 KAl va €QapuoOoouV TTpoypdupata TapakoAouBnong kal eAéyyou. Or gopeig
QUTOi QVAPEVETAlI VA  XPENOIYOTTOIOOUV YIO TOUG OKOTTOUG auTouUG, CQWVTEG
0OpPYQVIOUOUG OTTWG GUTOTTAAYKTOV, UdpORIa QuTd, BevOIKG aoTTovouAa ry/kal wépia
WG PBIOJEIKTES yIa TNV EKTIUNON TNG TTOIOTNTAG TWV ETTIPAVEIOKWY VEPWV.

Etmopévwg kaBioTatal TTePICOOTEPO ATTO ETITAKTIKN) N AvAyKn va €mmivondei kai
oTn XWPa Mag €vag KATAAANAOG BIOBEIKTNG TTPOCOPUOCHEVOS OTNV  EAANVIKNA
TTpayuaTikoTNTa. OI EKAoTOTE BIOBEIKTEG TTOU AvVATITUCCOVTAlI 0 AAAEG XWpPEG OeV
givar mavra duvatov va epappolovrtal o€ OAa Ta PAKN Kal Ta TTAATN TNG yNG wg
€xouv aAAd xpeidlovTal viote va TTpocapuélovTal eEQITiag Tou yeyovoTog OTI TTOAAG
€i0N-0¢iKTEG TTOU UTTAPYXOUV O€ Jia XWPa EVOEXETAI VO OTTOUCIACOUV aTtTd Mia GAAN.

Mpog auti Tn kKkateuBuvaon €xouv dOpacTnplotroindei  dIAQopPeS  €AANVIKES
ETTIOTNUOVIKEG OUAOEG XPNOIUOTTOIWVTOG WG OEIKTEG €iTE QUTIKOUG OpPYyavIoUOUG
(puToTTAQYKTOV, QUKN, GAyn) OTTWG TI.X. TO TuAua BioAoyiag Tou lMavemoTtnuiou
Matpwv eite BevBiKd Kupiwg aocTrévdUuAa. ZTnv TeAeuTaia katnyopia atrd TIG TTOI0
EUTTEPIOTOATWHEVEG TTPOCTTIABEIEG €ival QUTEG TTOU TTPAYUATOTTOINONKAV atrd TO
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EBvikd Kévtpo Oalaoaiwv Epguvyv atrd TRV €pEUVNTIKI OPAdA TOU K. ZKOUAIKION N
otroia TrpoTteivel éva €10IKO BI0OeiKTN KATAGAANAO yIa TNV €AANVIKA TTPAYUATIKOTNTA
[Biotic Metric suitable for Greece (BMG)] (2004) kai a1md 10 £pyacTripio ZwoAoyiag
Tou TuAuartog BioAoyiag Tou A.M.© amd TNV epeuvnTiKA OUada APTEMIAdOU Kal
Nacapidou (Hellenic Evaluation System) (2005).

Av Kal OTTwG OdIATTIOTWVOUUE UTTAPXEl Mia OXETIKA KIVATIKOTNTA TIPOG TNV
KateuBuvon Twv BIodEIKTWY, N €peuva o€ eTTiITESO0 KABAPAG EVTIOUOAOYIKNG £pEUVAG
TTOU VO TIPOCAVATONIETOI OE KOTAYPO®ry TWV UTTAPXOUOWV E€I0WV Kal TwV
evllaTNUATWY TOUG, TNG PBloAoyiag Toug, TnG nBoAoyiag, TG CUOTNUATIKAG Kal
AOITTWOV UTTOKAGOWYV TNG €vTouoAoyiag, €ival oxedov avitrapkTn (e e€aipeon iocwg
Ta UBPOPIa Eviopa uyelovouikig onuaciag (kupiwg Culicidae). Otroia otropadikn
avapopd €1dwv EXEl Yivel, auTr TTEPIOPICETAl OTN ATTAR KOTAYPOQPr KAl JOVO WOTE
OTn OUVEXEID va XpNnolyoTroinBolv yia Tov UTTOAOYIGHO BIOdEIKTWY 1 OEIKTWV
BioTroikIAGTNTAG.

H pévn mapriyopn TepitTTTwon gival auTh Twv EEvwy eVTOMOAOYWY TTOU €iTE KOTA
TN TTEPIOdO Twv OIOKOTTWVY TOUG E€iTE gpxOMeEVOl cuoTnuaTtikd otnv EAAGSQ,
Karaypa@ouv PeTaglu GAAwv kal udpoBia €idn. H TAsioyngia Twv €pyaciwv TTOU
€xouv yivel atrd EEvoug ETIOTAPOVEG avagépovTal Kupiwg ota Ephemeroptera,
Trichoptera kai o€ pikpdTEPO BaBU6 ota Odonata kail ota dimrrepa Asilidae até Ta
otroia paAioTa €xouv avapepBei epi Ta 200 €idn. Edw a&ifer va onueiwBei n
onuavTikr cudBoAn Tou AucTpiakoU kaBnynti Hans Malicky e 1o BifAio Tou: «Die
Kdcherfliegen Griechenlands (Trichoptera) = Ta trichoptera tis Helladas» aAA& kai
TTOAEG AANEG OXETIKEG dNUOOCIEUOEIG TOU €TTioNG TOOO yia Trichoptera 600 Kal yia
Ephemeroptera.

21NV uttéAoITTn Eupwtrn avTiBeTa, N CUOTNUATIKA MEAETN TwV USPORIWY EVTOUWY
gival averrtuypévn o€ peydho Babud. Ze pia mpdyxeipn PAAIOTA avaoKOTTNON TNG
OXETIKNG BIBAIoypagiag Twv TeAeuTaiwy 10 €TWYV, SIATTIOTWVOUUE OTI éVa CNUAVTIKO
TTO000TO EPYACIWY EUPWTTAIWY EPEUVNTWV TTAPAYETAI KUPIWG OTN BOPEIA, KEVTPIKA
kal duTikA EupwTn kal oe pikpoTEpo Babud otnv A. EupwTin kai BaAkavikn, evw
oxedov armouaidlel atrd TN Xwpa Pog. Oa TpETel O va ava@EéPOUNE OTI XWPES
6TTwg n AuoTpia, n AyyAia kai IpAavdia €xouv ekdwael ATAAVTEG UDPORIWY EVTOUWY,
EVW TTapapével KAOOIKO TO OiTOPO TALIVOUIKO €yxelpidlo TTou €kd6OnKe atmd TO
NopBnyd Anders Nilsson e TiTAo: “Aquatic insects of North Europe”.

ZuuTtrEpdopaTa

A6 60a TTOpaTTAvw €KTEBNKAv, TTIOTEUW OTI £yive katavontd OTI N eAANVIKNA
EVTOUOAOYIKN KoIvoTNTa Ba TTPETTEl va aIoBAVETAI TOUAAXIOTOV QUAXAvVO UTTPOCTA
oT1o £NAgIppa €peuvag TTAvw oTov Touéa auTd. Kai TiBetal To epwTnua, £wg TToTE Ba
BaaifopaoTe dpaye OTIC QIAOTIUEG TTANV CTTOPADIKEG €PEUVEG EEVWV OUVADEAQWY;
Méte aABeia Ba Eekiviiocoupe piIa TTPOOTIAOEId va  KOATAYPAWOUPE Kal vd
peAeTAoOUPE TO PBIOAOYIKO TTAOUTO WOG aQvTi va TTEPINEVOUME va TO KAVOUV auTd
GAMol; ‘Ewg moTe oTo Tiow PEPOG TOU MUOAOU pag Ba Kuplapyei oxedov
QTTOKAEIOTIKA N OIKOVOMIOTIKN TTPOOEYYION TNG E€VTOPOAOYIKAG £peuvag; Mwg n
avTiAnwn Tou ‘OIKOVOMIKG evdlagépoviog Ba dwael TN 8éon oTnv avTti\nywn Tou
«ETMOTAPOVIKA Xproiyouy; Ewg mote Ba XpnuatodoToUpe TTOAUDATTIAVEG £PEUVEG
TTOU €XOUV VIO ATTOKAEIOTIKO OxedOV OTOXO Tn KATATTOAEUNOn eviopwy; Eivai
epwTAPaTa TTOU Ba €mpeTTe va €xouv atravinBei xBeg kal Ox1 CAPEPA  va
aTrodeXOUOOTE POIPOAATPIKA TNV atToudia pog atrd KAAdoug oToug oTToioug GAAol
€XOUV KAvel onuavTikh Tp6odo. MNarti TpayuaT €Xoupe Peivel atmd Toug Aiyoug oTnv
Eupwtin xwpig épeuva o€ APKETOUG TOUEIG TNG EVTOPOAOYIag €TTEION ATTOKAEIOTIKA
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KOl POVO €XOUME OTPEWElI TNV €PEUVNTIKA OPaCTNPIOTNTA HAG OTA ‘OIKOVOUIKOU
eVOIOQEPOVTOG EVTOuQ’.

Ag doUpe o€ auTd TO ONUEIO €va XEIPOTTIAOTO TTAPABEIYUA TOU TPAYIKOU MAG
eMeipparog.

To 2006, n Eupwtaiky EmTpotr) (Commission) trapouciooce éva oxédio
0pAaONG OXETIKA Pe PETPA TTOU Ba ETTPeTre va An@Bolv péxpl 1o 2010 woTe va
oTodaTAcEl N peiwon TG BIOTTOIKIAGTNTAG. [1pdTeElvE PANIOTA OUYKEKPIPEVEG
EVEPYEIEG Kl PETPO TTOU Ba €TTpeTTe va An@BoUlv atmd Ta KPpAaTn WéAN. Otrwg cival
QUOIKA autovonTo, YIa va TTpooTaTeuBei €va olkooUoTnua Kal va HETPnBouv
OciKTEG PBIOTTOIKIAGTNTAG, ATTAPAITNTN TTPOUTIO0EoN cival n o BABOG yvwon Twv
O1apOpwV PBIOKOIVOTATWY TTOU UTTAPXOUV O€ auTO Kal QUOIKA Ta didgopa €idn TTou
TIG atrapTifouv. EIdIka &€ yia Toug uypoRIOTOTTOUG OTTOU OTTWG TTPOAVAPEPONKE TO
95% TWV pakpoaoTTovOUAWY avriikouv oTn KAGon Twv evTopwy, N o€ BABOG yvwon
TWV SlI0POPWYV EIBWV Eival EK TWV WV OUK AVEU.

Kai mmapoAo 1mmou 10 90% Twv gupwTrdiwv TTOMTWY dnAwvel 611 gival TTOAU
euaioOnToTroINUEVO PE TO BEua, 6 xwpeg — EAAGDQ, ItaAia, MdaATa, MNMopTtoyaAia,
>AoBakia kalr AougepBolpyo — dev ATTAVINCAV OTA OXETIKA €PWTNMATOAGYIA TNG
Commission katd Tn o0vTagn Tng evoIAuEoNG €KBaNG TTPOOBOU TNG EVEPYEIQG TTOU
onuoaoieubnke oTig 16 AckeuBpiou 2008.

21 28 AmpiAiou 2009, otn didokewn Tng Eupwraikig ETITPOTIAG TTou Eyive
atnv ABrva oxeTIkd Pe TN BIOTTOIKIAGTNTA, 0 ETritpotrog Tng Commission o€ Béuarta
TePIBANOVTOG 2T. Afpag dnAwvel OT1: “To prvupa 1Tou oTéAveTal atmd Tnv ABrva
uTTOypaudiCel T otroudaidTnTa va TUXEl N UTTOBeon TNG BIOTTOIKINOTNTAG HIAG
TTAyKOGUIAG TTONITIKAG TTPOTEPAIOTNTAG BIOTI HOVO £T01 Ba €XOUME HIa PEAAICTIKA
mOavATNTA ETTITUXIAC VIO VA OTAPATACOUNE TN PEiwon TNG .

MapdAn Tnv aio16d0én auth ToTTOBETNON, N €mMTPOTI KATEANEE TEAIK&A OTO
OUUTTEPACca OTI Ol OTOXOI Tou oXediou dpdong dev @aivetal 6T yITopoUV va
mpaypaTotToIinfouv péxpl To 2010.

MioTevel Aomrdv Kaveig gag OTI N amouadia OXeTIKNG €peuvag otnv EAAGda dev
OTTOTEAEI KAl PHEPOG TOU WG Avw TTPoPAfparog; Me T oToixeia va uttoAoyioBouv
O€iKTEG BIOTTOIKINOTNTAG VIO TO CUYKEKPIYEVO TTPOYPOAMMO Kol ETTITTAEOV HE TTOIO
oToixeia Ba pTTopéael va CUPPOPPWOEI N XWpa Yag OTIG ATTAITAOEIG TNG 0dnyiag
2000/60/EK yia Tn diaxeipion Twv UuddaTivwy TIOPWV n oTroia Ba TTPETTEl va
oAokAnpwOei éwg 10 2015;

Mpordoeig

A). AAAayr vooTpoTTiag 600V a@opd OTOV TTPOCAVATOAIGHS TNG EVTOROAOYIKAG
épeuvag.

2AMEPA, N TTAEIOVOTNTA TWV OXETIKWY EPYOOIWV KAl EPEUVWV OTNV EAAGDA €xel
WG QVTIKEIUEVO EVTOPO «OIKOVOUIKNGY, OTTWG AéyovTal, onuaciag. NpoonAwpuévol
0oXedOV ATTOKAEIOTIKA OTOUG aypOoRIOTOTTOUG ayvOOoUNE Mia TTANBWPa OpyaviouwyY
Tou OoupgBdAouv  Ta  péyioTa  oTn  dIaTAPNON  TNG  1I00PPOTTIaG  AAAWV
OIKOOUOTAUATWY TTOU £XOUV OTTOAUTN «OUVAQPEIO» HE TO AYPOOIKOCGUCTAUATA OAAG
OUOTUXWG BEV PAIVETAI VO ATTOPEPOUV AUETA TTPOCTIBEUEVN agia.

B). ANayn TpooavaTtoAIoNoU evOG UEPOUG TNG CGNUEPIVIAG EVTOUOAOYIKNG
£PEUVAG TTPOG TN MEAETN TWV UBPORIWY EVTOPWY TTOu Ba yivel yéoa atrd Tnyv éviagn
OXETIKWV PaBnudtwyv oTa TTPoypdupaTa oTToudwy TWV TUNUATWY, £€0TW Kal WG
TTPOQIPETIKWV.
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M. YmwoBoAR mpoTtdoewv yia XpnuatoddTnan €PEUVNTIKWY TTPOYPOUUATWY
TTOU Ba oToxeUouv OTn  Kataypa@r Kal YeAETN TNG BiooikoAoyiag Twv udpofiwv
EVTOUWV.

A). Zuvepyaoieg o eUPUTEPO ETTITTEDD TWV YEWTTOVIKWV TUNHATWY PE TUAPATA
 €EPyaOTrpIO TTOU OPACTNPIOTTOIOUVTAlI GE€ CUVOQI QVTIKEIUEVA, OTTWG TI.X. ME
TuAMaTa BloAoyiag 1Tou aoxoAouvtal Pe PEAETEG UOPORIOTOTTWY, HE EPYACTHPIO
TTOU 0OXOAOUVTAI PE TN MEAETN EVTOUWY UYEIOVOUIKAG ONUOciag f akoun Kal Je
EPyaaThpIa 1aTPOOIKACTIKAG a@oU N 1aTpodIKACTIKY gviopoAoyia (dAAOG etTiong
TTAPAYVWPIOPEVOG KAGDOG TNG eviopoloyiag) oxetiCetal pe opiopéva udpofia
évioda. Me 10 va unpukAloupe WICEPEG CUVTEXVIAKEG QVTIANWEIG OXETIKA PE TNV
TaTPOTNTA  EMIOTNMOVIKWY Tediwv  Kal va dnuioupyoUue avonta oTeyavd,
00nyoUPaoTE OTO TTEPIBWPIO TNG TUYXPOVNG TTAYKOCGMIOTTIOINUEVNG ETTICTAKNG KAl
TTPAKTIKAG.

KAgivovTtag, moTelw OTI ye 60a TTapatmdvw oag ££€6saa, édwoa éva Evauoua
ylo okéwn Kal TTPoRANUATIONG Kal pia GAAn icwg OTITIKA yIa TO ATTAWHA TWV
TediWV TNG EMOTAUNG TNG EVTOUOAOYIAG WOTE va EEKIVAOEl HIO TTPOCTTABEIN
TTPOoEyyIong  KAGOWV TTOU KOKWG HEXPI Twpa Bewpoloapue WG PTwYoUG
ouyyeveic. Mia TéTola TTpooTTdBeia dev Ba ATAV ICWGS AVWEEAN.
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The Aquatic Entomology in Greece

D.K. STAMOPOULOS

Laboratory of Zoology & Aquatic Entomology, Department of Ichthyology & Aquatic Environment,
School of Agricultural Sciences, University of Thessaly, Volos, Greece

The author emphasizes the major ecological role of the aquatic insects as
decomposers of the dead organic matter and as bioindicators in water quality
assessment and makes a brief consideration on the current situation of
entomological research in the domain of aquatic entomology in Greece. He gives
examples on the entomological research in other European countries, presents
thoughts and makes propositions on the orientation of research to be followed by
the Greek entomologists and on the way that this research should be undertaken.
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Etmidpaon Tou €idoug Tou KApTToU TwV £0TTEPISOEISWY GTNV WOTOKIA Kal OTIG
dnuoypa@IkéG TTAPANETPOUG TNG HUYAS TG Meooyeiou

A. MANAXPHETOZX" kai N. MAMAAOMOYAOE?

’T,um.:a EvrouoAoyiag & Mewpyikng Zwoloyiag, Mmevakeio uromraboAoyikéd Ivorirolro, Stepavou
AéAta 8, 145 61 Knoioia
Epyaomp/o EvrouoAoyiag kai ewpyikng ZwoAoyiag, Tunua lewrroviag, @urikng Mapaywyng kai
Ayporikou lMepiBaArovrog MNavemoriuio Osooaliag, B6Aog

H puya tng Meooyeiou, Ceratitis capitata (Wiedemann) (Diptera: Tephritidae),
atroTeAel €vav atmd Toug onUAvVTIKOTEPOUG eXBPOUG TWV KOANIEPYEIWY TTAYKOOHIWG,
TpooBarrovTag TTadvw atrd 300 €idn epoUTwy, CUUTTEPIAAUBAVOUEVWY OPICHEVWV
e1dwv eatrepidoedwy (Liquido et al. 1991). Av Kai UTTAPYXOUV OPKETEG PEAETEG TTOU
aoxoAouvTal PE TNV avamTuén Tng MUyag Tng Meooyeiou OTOUG KOAPTTOUG TWwV
eomepidoeidwyv (Carey 1984, Krainacker et al. 1987), o1 mepiooodTEPES €0TIAOVTAI
oTn MEAETN TNG ETTIOPACNG TWV KAPTTWV OTNV avATITUEN Twv avAAIKWY OTadiwv Kal
TO QVTIKTUTTO TNG OTA XAPAKTNPIOTIKA TwV eVNAIKWV XWpPIig va AauBaveral uttéwn n
EMIOPACN TWV PUTWV LEVIOTWV OTNV WOTOKIa Kal €TTIRIWON TwV £VNAIKWY.

MeAeTABNKE, O OUVOAKEG epyacTnpiou, n emBiwon Twv evhAikwv Kal n
woTrapaywyn Twv BnAukwv TG pOyag TG Meooyeiou Tou TrponABav  atrd
TIPOVUU@EG TTOU avamrTUxXOnkav o€ TPEIG OIOPOPETIKEG TTOIKINIEG TTOPTOKOAILIV
(Merlin, New Hall kai €ivé Aptag), pia ToikiAia Agpoviwv (MayAnvn) kai o€ pia
TTOIKIAIQ VEPAVTCIWV. Ta eVAANIKA TTOU TTPOEKUTITAY SIaTNPOUVTAY O€ aTOMIKA KAOUBId
o€ ZeUyn (apcsvmé, en)\UKc'J). 21a OnAukd TTapéxoviav n 6uvaTéTnTa va
WOTOKACOUV €iTE 0€ KaPTTOUG soﬂ£p|6os|6wv (Tou idlou €idoug pe autd TTOU
avamTixenkav wg TTPOVUHQES) EiTe OE TEXVNTA UTTOOTPWUATA (TTAAOTIKG KOiAd
NHIo@aipIa). 2TOUG KAPTIOUG TTOU XPNOIUOTIOINBNKAV YIa Ta TIEIPGHATA WOTOKIag
TWV eVNAIKwv PETPAONKE N avtiotaon Tou @AoloU OTnv TTiEon, TO TTAX0G ThG {wvng
albedo kai flavedo, o apiBudég Twv eAalo@opwv adévwv otn (wvn flavedo, n
OIAPETPOG TWV EAQIOPOPWY adEVWY Kal N TToodTnTa Tou alBépiou eAaiou oTtn {wvn
flavedo. O1 kapToi TTOU XpnoIgoTTOINBNKAV yIa TNV WOTOKIa Twv €vnNAiKwy
avTikaBioTouTav Kabnuepivé kaB’ 6An Tn didpkeia TNG CWAG TwV evnAiKwv. MeTd Tnv
AvTIKATAOTACH TOUG Ol KAPTIoi €AEyyxovTav yia VOYPOTO WOTOKIOG Ta OTroia
avoiyovTav TTPOOCEKTIKA Kal KOTAUETPOUVTAV O dpiBuog Twv afywv. EmmimmAéov,
KATAYPAPOVTaAV 0 apIBUOS TWV VUYHATWY WOTOKIAG, 0 apIBPOG TwY VUYHATWY TTOU
épepav afyd, To TuApa Tou @Aoiou (albedo, flavedo) oto omoio Bpiokovrav Ta
afyd, kai o aplBuds Twv afywy ava voyua woTokiag. H empBiwon apoevikwy Kai
BNAUKWY KaBWG Kal N WOTOKia TwV BNAUKWV eAEyyxovTav KaBnuepIvda.

H wotokia Twv eviopwy OTa TEXVNTA UTTOOTPpWHOTO £0€1EE OTI TO €i00G TOU
&evioTr) TNG TIPOVUPQNG E€iXe OnNUAVTIKA €TTdpaAcnN 0TV WOTTAPAYWYH Kal TN
MakpoBiéTnTa Twv evnAikwy. Ta TTIo Jakpofia evAAIKA TTpoékuyav atrd TNV TToIKIAIa
TTOPTOKOAIWY §IvO ApTag. Ta Aepdvia kal Ta vepdvifia édwoav Ta AlyoTeEPO
MokpoBia evAAika. Otav 1o BnAUKG woTOKOUGAV ETTAVW OTOUG KOPTTOUG TWwV
€0TTEPIOOEIdWV ATTEBETAV TTOAU PIKPOTEPO apIOUS aBywv o€ OxEon MPE TA TEXVNTA
UTTOOTPWHOTO e povn €€aipean Ta vepAvT{ia OTToU O apIBudg afywv ATav idiog
METOEU KOPTTWV KOl TEXVNTWV UTTOOTPWHATWY. H peiwon Tng woTokia oToug
KAPTTOUG TwV €ECTTEPIOOEIdWY QAIVETAlI VA OXETICETAl HPE TNV TIUKVOTNTA TWV
eAaIo@POpwyY adévwy Kal Je TNV TToooTNTa Tou aIBépiou eAaiou Tng Cwvng flavedo
TOU @AoOIOU TwV KAPTTWV. Agv TTAPATNPABNKE CUOXETION TNG WOTOKIAG MHE TNV
avTioTaon Tou @AoIoU OTNV TTiEaN KABWG Kal PE TO TTAXOG ToU GAoIoU.

Ta oToixeia TG PEAETNG pOG o€ ouvduaopd pe atroteAéopata  GAAwvV
TTEIPAPATWY TTOU agopoloav oTnv avatrTuén kai emBiwon Twv aviAikwy otadiwv
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XPNOIKOTIOINBNKAV yia va UTTOAOYIOTOUV Ol TTAPAUETPOI alénong Tou TTANBuGuoU
TOU €VTOUOU [E EeVIOTEG OpIopEva €idn eatrepidoeidwy. O1 TTapAuETPOI augnang Tou
TTANBuUoPoU £6€1Eav OTI KATAAANAGTEPOI KOPTTOI yia TNV avATITUEN TOU EVTOPOU NATAV
Ta vePAvTia, eV oTa Aepdvia uttodoyioTnkav apvnTikEG TTANBUCUIAKES TTOPAUETPOI
TToU O¢gixvouv Peiwan Tou TTANBuapoU o€ auTtd Tov EeVIOTH.

BiAioypagia
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Effects of citrus species and varieties on oviposition and demographic
parameters of Mediterranean fruit fly

D.P. PAPACHRISTOS' and N.T. PAPADOPOULOS?

1Depan‘ment of Entomology and Agricultural Zoology, Benaki Phytopathological Institute, 8 St. Delta
Str., 145 61, Kifissia, Athens, Greece
2Laboratory of Entomology and Agricultural Zoology, Department of Agriculture, Crop Production
and Rural Environment, University of Thessaly, Volos, Greece

We studied, under laboratory conditions, the adult life history parameters of the
Mediterranean fruit fly (medfly), Ceratitis capitata (Wiedemann) (Diptera:
Tephritidae) obtained from three orange varieties, lemon and bitter oranges. These
data were combined with immature developmental rates and survival on the same
hosts to estimate population parameters on the above citrus fruits. Adult longevity
and fecundity was studied on two oviposition substrates: (a) hollow, plastic
prepunctured oviposition devices, and (b) intact, whole citrus fruits. Data from the
artificial oviposition substrates indicate strong effects of larvae hosts on adult
longevity and fecundity. The longest lived and highest fecund adults obtained from
the orange variety Artas, and the shortest live and least fecund from lemons and
bitter oranges. In all hosts but bitter orange, females oviposit fewer eggs on citrus
fruits compared with artificial oviposition substrates. Similar number of eggs laid on
fruits and artificial oviposition substrates by females obtained from bitter oranges.
The proportion of fecundity reduction in fruits was correlated significantly with the
density of oil glands and the amount of essential oils in flavedo area of citrus peel.
However, there was no correlation between fecundity reduction and (a) the
resistance of fruit peels to pressure, and (b) the thickness of flavedo region. The
intrinsic rate of increase (r) was higher in bitter oranges, than in the three sweet
orange varieties tested. A negative r was estimated for flies that had been
developed in and oviposited on lemons, indicating a tendency for population
decrease in this host.
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BioAoyia evnAikwyv Sia@opeTiIKwV TTANBUCHWY TNG HUyag TG Meooyeiou
Ceratitis capitata (Diptera: Tephritidae)

A.A. AIAMANTIAHZ, X. NAKAZ ka1 N.©. MAMAAOIMNOYAOZ

Epyaoripio EvrouoAoyiag kar Epapuoouévne ZwoAoyiag, Tunua ewrroviag, urikig Mapaywyng
kai Ayporikou lMepiBdArovrog, Mavemorruio Osooaliag, O66¢ Purdkou, N. lwvia, 38446 BoAog

MeAeTABNKE, O TAUTOONUEG EPYOOTNPIOKEG OUVONKEG, N didpkela (WNAG Kal n
avatmapaywyiky 1kavotnta evnAikwv (F1 yeved) TTAnBuopwy TG pUyag Tng
Meooyeiou, Ceratitis capitata (Diptera: Tephritidae), Tmou mpoépxovrav amod £EI
OlapopeTikég TreploxEG (Kévua, Xapdn, MNouatepdAa, Bpalihia, MoptoyaAia kai
EANGOa). Ta BnAukd Bpébnkav va eival €ite OXeTIKG BpaxUpia [uéon avapevouevn
dldpkela {wng otnv nAikia 0 (eg) 48 — 58 nuépeg (Kévua, Xapan, MNouartepdia)], eite
OXETIKA pakpoBia [(eg) 72 — 76 nuépeg (Bpadihia, MoptoyaAia, EAAGDQ)], evw Ta
apoevikd pe pia eaipean (MouatepdAa) ATAV OXETIKA PakpoBia (ep 106 — 122
nuépeg). H didpkeia WG Twv apoevIKWY ATAv PEYOAUTEPN aTTO TWV BNAUKWY O€
6Aoug Toug TTANBucoPoUS. QaTd00, N dlaPopPd PETAU Twv dUo QUAWY OTn SIAPKEIN
{wng TTapouciace peydAn TTapaAAakTIKOTNTO avdpeoa aToug TTAnBuopoug (20 — 58
nuépeg). O1 €€ TTANBuo oI ¢ diEPepav GNUAVTIKA WG TTPOG TN MECT WOTTAPAYWYN
TwV BnAukwv. QoTéC0 UTIPXaV PEYAAEG DIAPOPEG PETALU Twv TTANBUCUWY OTnV
KATOVOMN TNG WoToKiog o€ oxéon ME TNV nAKia. Zuykekpipgéva, n TePiodog
TTPOWTOKIOG ATAV ONUAVTIKA PIKPOTEPN YIa Ta BNAUKA Twv Bpaxufiwv TTANBuCHWY,
Ta oTroia woTokoUuoav uywnAoUg apiBuols auywyv vwpitepa Katd tn SIAPKEIa TNG
{wNng TOoUG Ot Oxéon ME ekeiva Twv HPOKPORIWYV TTANBuCPwWyY. Ze OAOUG TOUG
TTANBUCPOUC TTaPaTNEABNKE HETA-avatTapaywyiki didpkeia (wAg, n oToia ATav
ONMAVTIKG PeyaAUTeEPN yia Ta BnAukd atd tTnv Kévua. XulnTeital n onuacia tTwv
EUPNUATWY YOG GTNV KATavonon Twv SIAQOPETIKWY «GTPATNYIKWVYY ETTIRIWONG Kal
aAvaTTaPaAYWYNG YEWYPAPIKA ATTOPOVWHEVWY TTANBUCUWY TNG Yuyag TG Mecoyeiou
o€ TEPIBAANOVTA E DIAPOPETIKA OIKOAOYIKA XOPOKTNPIOTIKA.

Adult biology of different Medideranean fruit fly (Diptera: Tephritidae)
populations

A.D. DIAMANTIDIS, C. NAKAS and N.T. PAPADOPOULOS

Laboratory of Entomology and Agricultural Zoology, Department of Agriculture, Crop Production and
Rural Environment, University of Thessaly, Phytokou St. N, lonia, 38446 Magnisias, Greece

Adult life span and female reproductive parameters were studied, under identical
laboratory conditions, in six different populations of the Mediterranean fruit fly
(medfly), Ceratitis capitata (Wiedemann) (Diptera: Tephritidae), originating from
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Kenya, Hawaii, Guatemala, Brazil, Portugal and Greece. For all six populations
tested, the experiments were conducted using flies of the F1 generation. Females
were either relatively short-lived [life expectancy at eclosion (eg) 48 — 58 days;
Kenya, Hawaii, and Guatemala] or relatively long-lived (eq 72 — 76 days; Greece,
Portugal, and Brazil], while males with one exception (Guatemala) were generally
long-lived (ep 106 — 122 days). Males universally outlived females in all
populations. However, the longevity gender gap among different populations was
highly variable (20 — 58 days). Lifetime fecundity rates were similar among
populations. However, large differences were observed in age-specific reproductive
patterns. Preoviposition period was significantly shorter for females of the short-
lived populations. In addition, females of the short-lived populations matured at
earlier ages and allocated more of their resources to reproduction early in life
compared to long-lived ones. In all populations, females experienced a post
reproductive life span with this segment being significantly longer in flies from
Kenya. The significance of our findings to understanding the different life history
“strategies” of geographically isolated medfly populations in ecologically diverse
habitats is discussed.
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Anpoypa@ikég TTOpAPETPOI EVNAIKWY SIAQOPETIKWY TTANBUCHWYV TNG HUYag
TNG KEPAOIAGg, Rhagoletis cerasi (Diptera: Tephritidae)

K. MQPAITH kai N. MTAMAAOMNOYAOX

Epyaoripio EvrouoAoyiag kar Epapuoouévng ZwoAoyiag, Tunua ewrroviag, @urikig Mapaywyng
kai Ayporikou lepifdrovrog, Mavemorruio Osooaliag, O66¢ PuTdkou,
N. lwvia, 38446, BoAog

H uiya Tng kepaoidg, Rhagoletis cerasi L. (Diptera: Tephritidae) atroteAei Tov
ONUAVTIKOTEPO £XOP6 TG Kepaoidg atnv Eupwtrn (Fimiani 1989, White and Elson-
Harris 1992). MapdAa autd Aiyeg €ival ol ueAETEG TTOU agopolv Tn BloAoyia Kal TRV
kartatmmoAéunon Tng (Boller and Prokopy 1976). ETriong, dev UTTAPXOUV GUYKPITIKES
ONUOYPAPIKEG HEAETEG TWV EVNAIKWY BIAPOPETIKWY TTANBUCUWY Tou R. cerasi. ZTnv
TTapoUoa epyacia PeAETABNKAV 01 SNUOYPAPIKEG TTAPAUETPOI TWV EVNAIKWY TTEVTE
TANBUCPWY TNG MUYAG TNG KEPAOIAG TIOU TTPOEPXOVTAV ATTO  YEWYPAPIKA
atmmouovwuéveg TTeploxEg TNG EANGSag kan pia repioxn Tng MNepuaviag. EvANika Tou
TTPOEPXOVTAl ATTO VUUPEG TTOU OUAAEXONKav atmd TTpooBeBAnuévous KapTroug atrd
TNV TepIox TG Adevng Koldavng, Twv Katw Aegxwviwv Mayvnoiog, Ttou
MepTouAiou TpikdAwyv, Twv Xaviwv Kprtng kai Tou Stecklenberg Mepuaviag apéowg
METG TNV €£od0 TOUG aTTO TO VUMPQIKG TrEPIBANUa TOTTOBeTABNKAV avda feuyn
(apoevikd kal BnAukd) o€ €18IKA KAoUBId TTou £pepav KATAAANAO KEPIVO UTTOOTPWHA
woTokKiag (ceresin domes), Tpo®n evnAikwv Kai vepd. Kabnuepivd kai ae 6An n
Oldpkela TNG CWNAG TOUG, KATAYPAPOVIAV N WOTTAPAYywYr Twv BnAUuKWv Kal n
BvnNoIuOTNTA TWV APOEVIKWY Kal BnAukwy. Ta TeipduaTa TTPaypaToTToinénkav oTto
£pyacTrpio oToug 25 *+ 1°C, ue OXeTIKA uypaoia 65 + 5% kal pwTotrepiodo 14:10
WPES (Pwg:okoTdd!). MNa kGBe TTANBUCPS TTpayuartoTroindrkav 50 eTTavaAfYEIG.

H péon didpkeia Cwhg Twv evnAikwy, KUpavonke atéd 42 ¢wg 62 nuépeg  Kal
OI€pepe onUAVTIKA MPETAEU Twv TANBUOUWY, OAAG Oev OIEpepe MPETAEU Twv
APOEVIKWV Kal BNAUKWY aTOUWY €VTOG Tou TTANBUGoU. XTa BnAukd, pakpofidTepa
BpéBnkav va gival Ta ATOPO TTOU TTPOEPYOVTAV OTTd TNV TrEPIOXA Tou epTouAiou
[62.38 + 2.87 (SE) nuépeg] ev oe ekeiva ammod tnv repioxn Twv Kdatw Aegxwviwv
onMEIWBNKe n pIKPOTEPN pEan didpkeia {wng (43.54 £ 3.07 nuépPeEg). ZTa APOEVIKA,
MakpoBidTepa ATAV Ta ATOPA TTOU TTPOEPXOVTAV ATTd TNV TTEPIOXN Tou lepTouAiou
(60.48 + 2.61 nuépeg) evr N PIKPOTEPN didpKela (WG KATaypA@nKE oTa ATOUA TNG
Treploxng Stecklenberg (42.94 + 2.80 nuépeg). ZTOUG TTEPICCOTEPOUS TTANBUGHOUG,
n BvnoipoTnTa 1600 TWV BNAUKWY 600 KAl TWV OPCEVIKWY ATAV TTOAU PIKPR £wg TV
20" nuUéPa EVW) OTN OUVEXEID QUEAVOVTOV TTPOOBEUTIKA Kal aTa dUO QUAQ.

H péon wotmapaywyr Kupdvenke ammd mepimou 120 €éwg 280 auyd avd BnAukd
Kal JIEQEPE ONUAVTIKA PETAEU Twv €CeTACONEVWY TTANBUCUWY, UE TNV UEYOAUTEPN
KOl MIKPOTEPN TIMA VO KATAYPAPETAl Yia Ta ATOPA Tou TTANBUOUOU TNG TTEPIOXAS TNG
Adevng kai Tou NepTouAiou, avTioTOIXA. 2TIG TTEPIOCOTEPEG TTEPITITWOEIG TO PEYIOTO
NG woTrapaywyng onuednke uetagd g 19™ kai 27" nuépag Tng Jwnhg Twv
evnAikwyv. Aev  TTapatnperidnkav  udlGKpITA  PEYIOTA  WOTTOPAYWYNG  OTOUG
TANBuoPoUg Tou T[lepTouAiou kal Twv Kdatw Aexwviwv. H péon didpkeia
TTPWOTOKIAG (7 - 9 NUEPES), woToKiag (33 - 48 nuéPeES) Kal TNG TTEPIGOOU UETA ThV
worToKia (2 — 7.5 nuépeg) diEpepe anuavTiKG peTagu Twv TTANBuouwy. H peyaAldTepn
BIdpKeIa TNG TTEPIODOU TTPWOTOKIAG, WOTOKIAG KAl HETA TNV WOTOKIa TTapaTnEronKe
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oTa BnAukd drtopa Tou TTANBuopoU Twv Kdatw Agxwviwv, Tng Adevng Kail Tou
MepTouAiou, avTtioToixa.

Ao Ta TOapaTTdvw  OTOIXEia TTPOKUTITEL OTI YEWYPAPIKA OTTOUOVWHEVOI
TIANBuUCoUoi Tou R. cerasi SIOQEPOUV ONUAVTIKA WG TTPOG TIG ONUOYPAPIKEG TOUG
TIOPOUETPOUG.  ZUVETTWG, aTTaiteital o€ PaBog peAétn Tng  BloAoyiag Twv
OIA@OPETIKWY TTANBUOHWY TNG MUYOG TNG KEPATIAS £TO1 WOTE VA KATAOTEI duvaTh n
avamTuén KatdAANAwy TTANBUCUIoKWY POVTEAWY, TTOU Ba XpnoigoTroinBouv yia Tnv
ATTOTEAETUATIKOTEPN DlaxEipIon Twv TTANBUCUWY TOU EVIOUOU O€ TOTTIKO ETTITTEDO.

BiAioypaepia
Boller, E.F. and R.J. Prokopy. 1976. Bionomics and management of Rhagoletis.
Annu. Rev. Entomol. 21: 146-223.
Fimiani, P. 1989. Mediterranean region, pp 39-50. In A.S. Robinson and G.
Hooper [eds.], Fruit flies: their biology, natural enemies and control. Elsevier,
Amsterdam.
White, .M. and M.M. Elson-Harriw. 1992. Fruit Flies of Economic Significance:
Their Identification and Bionomics. C.A.B. INTERNATIONAL, WALLINGFORD,
ENGLAND, UK.

Demographic parameters of different populations of European cherry fruit
fly, Rhagoletis cerasi (Diptera: Tephritidae), adults

C. MORAITI and N. PAPADOPOULOS

Laboratory of Entomology and Agricultural Zoology, University of Thessaly Greece, Phytokou st.,
N. lonia (Volos), 38446 Magnisia, Greece

Although the European cherry fruit fly, Rhagoletis cerasi L (Diptera: Tephritidae)
consists a major pest of sweet and sour cherries in many European countries,
studies on the demographic traits of different R. cerasi populations are limited. The
objective of this study was to calculate the demographic parameters and compare
the life histories of geographically isolated populations of the European cherry fruit
fly. We tested adults of five populations obtained from pupae collected from
infested fruits from four areas of Greece (Kozani, Magnisia, Trikala, Chania), and
one of Germany (Stecklenberg). Fifty pairs of each population, each consisting of a
recently-emerged male and female, were placed into individual cages containing
oviposition substrates (five ceresin domes), adult diet and water. Daily egg
production and female and male ages at death were recorded under constant
laboratory conditions (25 + 1°C, 65 = 5% relative humidity, and a photoperiod of
L14:D10). Mean longevity, ranged from 42 to 62 days, was significantly differed
among populations; however, there was no difference in the longevity between
males and females within each population. Females originating from Trikala and
Magnisia were the longest (62.38 + 2.87 [SE] days) and the shortest living (43.54 +
3.07 days) respectively. Males from Trikala and Stecklenberg were the longest
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(60.48 + 2.61 days) and the shortest living (42.94 + 2.80 days) respectively. In
general, age specific mortality rates were very low up to adult day 20, increasing
progressively in older ages. Marked differences were reported in several aspects of
reproductive patterns of the five R. cerasi populations tested. Fecundity, ranged
from 117 eggs/female (Trikala) to 279 eggs/female (Kozani), significantly differed
among populations. For most populations peak oviposition rates were recorded
between adult days 19 and 27. Nevertheless, there were no well-defined
oviposition peaks for females originating from Trikala and Magnisia. Mean periods
of pre-oviposition (7 - 9 days), oviposition (33 - 48 days), and post-oviposiotion (2 —
7.5 days) differed among the five populations tested. The findings of this study
provide evidences that geographically isolated R. cerasi populations have evolved
different demographic schedules highlighting the importance of further research on
their biology. Results of these studies could be used in constructing location-
specific population models, and establishing sound integrated management
strategies.
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Emidpaon Tng nAiKiag oTnv avraywvioTIKOTNTA 0UJEUENg TWV APOEVIKWY TNG
MUyag Tng Meooyeiou Ceratitis capitata (Diptera: Tephritidae)

Z. NAMANAZTAZIOY, A. AIAMANTIAHZ ka1 N.O. MAMNAAOIMNMOYAOZ

Epyaorrpio EviopoAoyiag & ewpyikic ZwoAoyiag, ZxoAn ewmovikwv Emortnuwy, Tunua
lewrroviag @urikng MNapaywyng & Ayporikou lNepiBdAAovrog, Mavemoriuio Osooadiag

H oeCouaAhiki oupTTEPIPOPA TWV APCEVIKWY TNG MUyag TnG Meooyeiou éxel
peAeTNOci ekTevWG TIG TeAeuTaieg dekaetieg (Prokopy and Hendrichs 1979, Whittier
et al. 1992, Papadopoulos et al. 2004). QoT1dé00, QAPKETOI TTAPAYOVTEG TTOU
eTNEEAdouV TNV  AVTAYWVIOTIKOTNTA OUJEUENG TWV OPOEVIKWY TTOPAUEVOUV
AayvwaoTol.

Ta érn 2007 — 2008 peAetioape oe ouvbAkeg epyaoTtnpiou (25 + 1°C, 65 %
R.H., 14:10 L: D) Tnv emidpacn TnG nAIKiag 0Tn 0€EOUAAIKF) aVTAYWVIOTIKOTNTA TWV
ApoevIKWV TNG puyag tTng Meooyeiou, TTou ekTpdgnkav yia 1 — 3 yeviég OTO
epyaoTripio. [lpayuatotroifjoaue Treipduata €mMAOYAG Kol PN €mMAOYAG. ZTa
TeIpduaTa emmAoyrg akoAoubroaue dUo TUTTOUG dokiywv oUleugng (10:10:10 kau
1:1:1 — veapd apoevikO: apoevikd PEYOAUTEPNG NAIKIOG: TTapBévo BnAukd) 6TTou Ta
BnAukd eixav Tn duvartdTNTa €TMAOYAG AVAUETO O€ VEAPA Kal JeEyaAUTEPNG NAIKIOG
(10, 20, 30, 40, kai 50 nuepwv) apoevikd yia va culeuxBouv. Ta veapd apoevIKA
TOU PAPTUPA OTTWG Kal Ta BnAUKA TTou XpNnoiPoTToINBnKav ATav 0EEOUAAIKA wpIua
nAikiag 14 — 16 nuepwv. ZTa TTEIPAPATA W €TTIAOYAG PEAETACAME TRV IKAVOTATA
0UleuEng apoevikwyv dIaPopeTIKWY nAIkiwv (10, 15, 20, 30, 40, 50 kai 70 nuEPWV)
atrougia  avtaywviopou pe  OoKIéG alleuéng Tou TUTTOU 10:10 (0poevika
OuUYKeKpIPéVNG NAIKiag: TTapBéva BnAukd). Kai atoug dU0 TUTTOUG TTEIPAUATWY KABE
15 Aetr1d, a1mé TG 8:00 £wg TIg 16:00, KaTaypa@dTav 0 aplBudg Twy oulelEewy e
TA APOEVIKA TNG KABE KATNYOPIOG, VW OTA TTEIPAUATA KN €TTIAOYAS KATAypaPoTavV
EMTALOV TO XPOVIKO didoTnua €wg Tn ouleugn, n O&idpkeia TG ouUleuéng, n
TTOOOTNTA OTTEPUATOG OTIC OTTEPUOBAKES TWV OBNAUKWY KAl N TT000TNTA TOU
OTTEPUATOG GTOUG OPXEIG TWV CUCEUYHEVWY KAl TWV PN OUZEUYHUEVWY OPOEVIKWV.

21a TEIpdPaTa €MAOYNAG Ta BNAUKG ekdAAwoav PeYaAUTeEPN OEKTIKOTNTA YId
ouCeuén oTig dokipég ouleuéng Tou TUTTOU 10:10:10 pE TTOCOOTO GUVOAIKWV
ouleltewyv 2,6 QOpPEG PeYOAUTEPO O€ ax€on ME TIG DOKIUEG aUleuEng Tou TUTTOU
1:1:1. Kai omig 800 &okinég oUleuéng n OeCOUONIKA avTaywvIOTIKOTNTA TwV
QPOEVIKWV PEIWBNKE dPAUATIKA PETA TRV NAIKIa Twv 30 nuepwv. Apoevikd nAIKiog
50 nuepwyv, emmAéxONKav yia o0Csuén atmd TTOCOOTO MIKPOTEPO TOou 15% Twv
OnAukwyv TTOU OuleuxBnkav KaTAdEIKVUOVTAG OTI N QVIAYWVIOTIKOTNTA  TWV
QPOEVIKWYV YIa oUeUen PEIWVETAI CNPAVTIKA OTIG HEYOAUTEPES NAIKIEG.

To Too00TO TwV OUCelEewV MEIWONKE OTa TTEIPAUATO PN ETTIAOYAG yia TA
apoevIKa peyaAuTtepng nAIKiag. QoT6c0, apoevikd nAkiag 70 nuepwyv culelxdnkav
g€ TTo000TO PEYOAUTEPO aTTO 20% KaTAdEIKVUOVTAG OTI TA YEPIKO QPOEVIKA Egival
IKavad va ouleuxbolv pe veapd OnAukd Kol OUVETTWG Ot OuvOnkeg EAAEIYNG
avTaywVvIoPoU emmIAéyovTav ammod Ta BnNAUKA yia ouleuén. H péon didpkeia ouleugng
MEIWBNKE OTIG YEYOAUTEPES NAIKIEG TWV QPTEVIKWV EVW AVTIOTOIXO TTAPATNEAONKE
auénon TG péong XPovikAg didpkelag €wg TNV €vapén Tng ouleutng. Mépika
ApPOEVIKA METEQEPAV TTAPATTANCIEG TTOOOTNTEG OTEPUATOG HE TA VeEQPOTEPA
apoevikd. TOOO 0Ot€ QPOEVIKA TTOU OuleUxOnkav 000 Kal O€ eKeiva TTOU Oev
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Kardeepav  va ouleuxBouv TTapatnpnbnke TAOn alénong TnG TTO0OTNTAG
OTTEPUATOG OTOUG OPXEIG 0€ OXéon Me TNV nAikia. Mn ouleuypéva apoevika
OUOOWPEUCAV PEYAAUTEPEG TTOOOTNTEG OTTEPUATOG atmd OTI Ta Ouleuyuéva
apoevikG o€ ox€on We TNV nAIKia.
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Effect of age on mating competitiveness of male Mediterranean fruit flies

S. PAPANASTASIOU, A. DIAMANTIDIS and N.T. PAPADOPOULOS

Laboratory of Entomology and Agricultural Zoology, Department of Agriculture, Crop Production and
Rural Environment, University of Thessaly, Volos, Greece

Mating behavior of male medflies has been a topic of extensive research the last
few decades (Prokopy and Hendrichs 1979, Whittier et al. 1992, Papadopoulos et
al. 2004). However, there are factors affecting male mating competitiveness yet to
be defined.

During 2007 — 2008 we studied, under laboratory conditions (25 + 1°C, 65 %
R.H., 14:10 L: D), the effect of age on the mating competitiveness of male
Mediterranean fruit flies that were reared in laboratory for 1 — 3 generations. We
conducted choice and no choice tests. In choice tests, females were brought to
choose between control males and older males (15, 20, 30, 40, 50 days old).
Choice tests of 2 types (a) 1:1:1 and (b) 10:10:10 (control male: treatment male:
female) were conducted. Control males and females were virgin and had attained
sexual maturity (12-14 days old). In no choice tests of type 10 males: 10 females,
we studied the mating competence of males of different age (10, 15, 20, 30, 40, 50
and 70 days old). In both choice and no choice tests, all observations were
conducted every 15 minutes, from 8:00 to 16:00. In choice tests we recorded the
number of copulas of young (control) and older males. In no choice tests we further
recorded the copula duration, the latency time, the amount of sperm transferred to
female spermatheca, and the sperm abundance in testes of mated, and not mated
males.
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In choice tests, females were more prone to mate at 10:10:10 than at 1:1:1 tests.
Male mating competitiveness dramatically decreased in ages older than 30 days.
Females mated with less than 15% of 50 days old males indicating that males
mating competitiveness decreases in advanced ages.

The percentage of total matings decreased in no choice tests in older ages.
Nevertheless, more than 20% of 70 days old males achieved copulations.
Therefore, although ageing negatively affects the ability of males to mate, old
males are still capable of mating in conditions lacking competition with younger
males. Mean duration of copula decreased in older males while the latency time to
mate increased. Old males transferred similar amounts of sperm as the younger
males, and the number of sperm cells increased in testes of both mated and non
mated males at older ages.
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Alaxeipyaon Tou Helicoverpa armigera (Lepidoptera:Noctuidae) otn Bopeia
EAAGSa

K. MYPQNIAHE! A.K. EZTAMOMOYAOZ? kai
M. ZABBOMOYAOY-XOYATANH'

1Ep\/aor/?p/o Egapuoauévng ZwoAoyiag kai MNapaairoAoyiag, Mewrrovikn ZxoAn,
ApiororéAeio MNavemotiuio Osooaiovikng, 54124 Osooalovikn
2T/J/7ua lewtroviag, IxBuoAoyiag kai Ydarivou lMepiBdAAovrog, 2xoAn MNewrrovikwy Emornuwy,
MNavemortiuio @sooaliag, 38446 N. lwvia, BéAog

MepiAnyn

MeAeTABNKe n emPBiwon kol 0 TPOTTOG dlaxeiyaong Tou eviduou Helicoverpa
armigera (Hubner) (Lepidoptera: Noctuidae) o€ cuvBrikeg utraiBpou katd Ta £€Tn
2004-05 kar 2005-06 kai éyive TTPOCTIAOEIA GTO VO OTTOCAPNVICTE TO KATA TTOCO
€xouv eykataoTaBei Tommkoi TTAnBucpoi Tou otnv Bopeia EAAGda. To H. armigera
dlaxelpaler o€  didmaucn  oto  OTAdIO  TNG  VUUONG, O  UTTOAEiMuaTa
BauBakokaAhigpyeiwv. H egicodog oe Oidmauon TTPAYUATOTIOIEITAI KUPIWG TOUG
pAveg ZemTéuPplo-OkTwpplo. Ta atmoteAéopara Twv TreIpapdTwy empBeRaiwvouv
TNV UTTapén TOTTIKA EyKATECTNHEVOU TTANBUCUOU OTNV TTEPIOXN).

Eicaywyn

>1n Bopeia EAAGDQ, TO H. armigera ouuTtAnpwvel 2-3 yeveéG TO €TOG Kal
TTPOKOAEI olKovouIkr) ¢nuId oc etrola Bdon, 101aitepa oTn PBauBakokaANiEpyeia
(EPPO/CABI 1997). To H. armigera av kai gival o KUpIog £xBpdg Tou Baupakiou
otnv Bopeia EANGSa (Mourikis and Vasilaina-Alexopoulou 1969, ToAng 1986,
Z1apdétmouAog 1999), woTtdoo Oev UTTAPXOUV OIABECINO OTOIXEID OXETIKA WE TNV
emBiwon kal TN dIAXEIOCH TOU OTNV CUYKEKPIPEVN TTEPIOXT AAAG KAl YEVIKOTEPQ
otov EAAadIKG Xwpo. EpwTtApaTta yia 1o €dv ol TTANBucoi TTou gugavifovtal kK&Be
XPOVO gival ynyeveic i TTpoépxXovTal atmmd YETAVAOTEUTIKI TITHON, OTTO VOTIOTEPEG KAl
TTPOPAVWG BEPUOTEPES TTEPIOKEG, TTAPAUEVOUV avaTtravTnTa. Mia aglomoTn puébodog
TPOPRAEYNS NG eP@aviong Tou dlaxeludloviog TTANBuouoU Tou evidéuou Ba ATav
XPNOIUN oTnv KaAUTEPN Katavonon Tng avdamtuéng Kal iowg kal otn Afqyn
ATTOPACEWV O€ OTI aPopd aTn diaxeipion Tou H. armigera oTnv TTEPIOXH.

ZKOTTOG Twv TrEIpapdTwy pag Atav va digpeuvriooupe Tn dlaxeipacn Ttou H.
armigera otnv Bopeia EANGOa kal va TTpocdlopicoulEe TN XPOVIKA TTEPiIod0 TNng
TITAONG TWV evnAiKwy Tou diaxeipddovta TTANBuaPoU UTTaiBpou, TNV GUYKEKPIYEVN
TTEPIOXN, ME TN XPON QEPOMOVIKWY TTayidwv.

YAikd ka1 MéBodol

Neo-ekkoAaTTTOpeveG TTpovUupeg NG F1 kai F2 yevedg, TAnBuouou uttaibpou
Tou H. armigera, Ol OTIOiEG EKTPAPNKAV OTO EPYOCTHPIO, TOTTOBETABNKAV o€
ouvBnkeg uttaiBpou (N 41°, E 023°) evtdg kAouBiol (70x50x30cm). H TotroB8étnon
TwVv TTpovup@wv 10 2004 £yive oTig 8/9, 18/9, 12/10 kai 28/10 evw 10 2005 OTIg
21/8, 31/8, 20/9, 1/10 ka1 28/10. NMapakoAouBoUoaue KABNUEPIVA TIC TTPOVUUPES
KOl TOUG TTapEiXQUE TEXVNT TPOor OTToTE auTd fTav amapaitnto. OI TTPOKUTITOUCEG
vUP@eg CuyiCovtav o€ nAikia 2 kai 10 nuepwv Kal Tpoadiopifétav 70 QUAO TOUG.
21N Oouvéxela ol VUPQPEG €AEyXovTav OTO OTEPEOOKOTIIO yia Tnv Trapouadia
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«0@OAAPIKWY KNAIdwv» (eye spots) KOTA WAKOG TNG METATTAPEIOKAG TTEPIOXAS Kal
TNV KatdoTaon Tou AITTOoWUaTtdS TOug, KPITAPIa TTou pag BonBolcav aTo
SlIaXwWPIoUO Twv dIATTAUOUCWY aTTé TIG un diaTravouceg vuuees (Shumakov and
Yakhimovich 1955). Metd Tov dioxwpiopd, diammalouceg Kal pn dlaTmalouceg
vOu@eg diatnpouvTav o€ ouvOrkeg utraiBpou. O TTPWTEG €VTOG TOU €£0AQPOUG, OF
BaBog 4-6cm amd Tnv emM@Aveld Tou, o€ I0IKA TPOTTOTTOINUEVA TTAACTIKA @IaAidIa
(150x12,5cm) kai o1 deuTepeg oTa TTAACTIKA TpuPBAia vUUQWONG Toug, €viOg TOU
KAouBiou. H é€odog Twv evnAikwy TrapakoAouBouvtav kabnuepivd. H kataypagr
NG Oepuokpaciag Tou aépa Kal Tou MIKPOTTEPIBAAAOVTOG Twv dIATTAUOUCWY
VUM@WYV TTOU TOTTOBETABNKAV OTO £€00¢POG EVIOS TWV QIGAIDIWY TTPAYUATOTTOINBNKE
ME TNV BonBeia nAEKTPOVIKAG OUOKEUNG Kataypapns tng Bepuokpaciag (HOBOg
H8).

lMNa Ttnv TapakoAhouBnon Tng @aivoloyiag Tou TTANBUCUOU UTTaiBpou TwvV
EVAAIKWY OPOEVIKWY TOU EVTOUOU XPNOIUOTTOINONKAY QEPOPOVIKEG TTaYIdEG TUTTOU
xoavng. Téooepig TTayideg TOTTOBEeTONKAV TO 2005 KO Tévie TO 2006 O¢
aypotepdyia Tmou KoAAlepynBnkav pe Bapaxki kar Bpiokovrav 3-4 XIANIOUETPO
TTEPIMETPIKGA TOU TTEIPAMATIKOU aypOoTEUAYiOU, OTO OTToi0 TOTTOBETHBNKAY Ta QIaAidIa
ME TIG SIOTTAUOUCEG VUUPEG.

ATtroteAéopaTa

To T0o00Té VUUPWONG Kal KATé CUVETTEIR €TTIRIWONG, dIOQOPOTTOINONKE PETALU
TWV TTPOVUPGWYV TWV BIAQPOPETIKWY NUEPOPNVIWY ££680U 1600 yia 1o 2004, 6TTou
Kupavenke atmoé 16,1 €wg 79,67% 600 kai yia 1o 2005 TTou Kupdvenke atoé 21,23
£wg 46,29% kaBwg kal PETaEU Twv OUO0 €TWV, QVEEAPTATWSG TNG TTEPIGOOU
TOTTOBETNONG TwV TTPOVUPQWY. H amdtoun peiwon Tng Bepuokpacias Katd Tn
OIdpKEID TOU @OIVOTTWPOU  EiIXE WG aTTOTEAECHA TNV UWNAR  TTPOVUMQIKN)
BvnoiuotnTa. Kai yia ta 800 £Tn Twv TTEIPAUATWY, TIPOVUUQESG Tou H. armigera TTou
TOTTOBETABNKAV 0€ oUVORKeS UTTaiIBpou oTa TEAN Tou OkTWRpPiou, dev KATAPEPAV va
VUN@WOOoUV Kail TTéBavay.

To Tmo00C0TO Twv VUPQWV Tou €I0ANBe o€ didmmauon, n didpkeia Tou
TIPOVUN@IKOU oTadiou, T0 BAPOG TNG VUUEPNG KABWG Kal n SIGPKEIQ TOU VUUQPIKOU
otadiou Twv [N dIATTAUOUCWY VUPQWY EPQAVIOE ONUAVTIKA CUCXETION ME TNV
QvTIoTOIXN NUEPOMNVIa TOTTOBETNONG TWV TIPOVUHQWY 1% oTadiou OTIG OUVBKES
utraiBpou 1600 yia 170 2004 600 kai yia To 2005. O1 diammalouceg VOPQES ATAV
Baputepeg o€ oxéon Me TIG PN dloTTadouceg O€ OAEG TIG TTEPIOOOUG €EO6O0U TWV
TTPOVUN@WYV oTo UTTaiBpo. EmimTAéov, n peiwon Tou Bapoug, Yetalu TnG TTPWTNG Kal
g deutepng CUyiong Toug (2" kai 10" nuépa amé TV vOPQWan) ATAv JIKPN OTIG
dlarravouaeg VUUPEG o€ avTiBeon Ye auTrv oTIG Un SI0TTAUOUCEG.

To 1éA0G TnNG dlIATTAUCNG Kal N €U@AVION TwWv eVAAIKWY TNV €moOuevn Aavoign,
KaBopioTnke atrd TIG TOTTIKEG BeppoKpacieg Tou €0APOUG KAl TTPAYMATOTTOINONKE
€VTOG MIag TTePIOdoU 4-6 eRdouddwy atrd Ta TEAN ATTpIAiou €wg TIS apxEg louviou,
ME Ta BnAukd aTtopa va gugavifovtal Aiyo vwpitepa o€ axéon Ue Ta apoevikda. Na
TNV eupavion tou 10, 25, 50, 75 kal 90% Twv evnAikwy TnG dlaxeIpaloucag yeveag
Tou H. armigera, otnv TepIoxn TG Bopeiag EANGdag, amraitiBnkav 335, 394, 453,
506 kai 549 nuepofabuoi avtioToixa. H évapfn Twv CUAAWEWV Twv eVAAIKWY
apoeVIKWY, Tou TTANBucouoU uTraiBpou, Tou H. armigera, OTIG QEPOUOVIKEG TTAYIOES
gekivnoe oTig 22 Atrpidiou 10 2005 kai oTig 6 Mdiou 10 2006, oxed6v TTapAAANAa pe
TNV eP@Avion Twv evAAIKWY Tng dlaxeludadouoag yevedg Tou H. armigera amo TIg
dlarravouceg VUPPEG TTOU TOTTOBETHONKAY OTO £80¢QOG OTA TTAACTIKA PIaAidIa, OTa
avrtioToIxa £Tn.
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Zulfitnon

2TIG UTTOTPOTTIKEG TTEPIOXEG, OTTOU 01 BEPUOKPACTIES TO PBIVOTIWPO €ival ATTIEG KOl
peiwvovtal otadiakd (Danilevsky 1961), n cicodog og diamrauan TTPOKAAEiTal ammod
TIG XOMNAEG BEPUOKPATIES, AEITOUPYWVTAG WG HEBODOG ETTOXIKAG TTPOCAPHOYNG VIO
Ta €idn Tou yévoug Heliothis. AvtiBeta, otnv €ukpatn {wvn, oI BEpUOKPACTiEG TO
@BIVOTTWPO gival TTIo XapnAég Kal peiwvovTal atrpoBAeTTTa. O1 diaTralouces VOUQES
Tou H. armigera u@icTavtal pia TTPOOOEUTIKA TIPOCApPUOY OTO Wuyxog (cold
acclimation) kat@ Tnv oTroia N TTEPIEKTIKOTNTA TOUG O€ TPEXAAGLN, TTOU AEITOUPYEI WG
KPUOTTPOOTATEUTIKA ouaia, aufdveral (lzumi et al. 2005). Av OpwG o1 VUUQPEG
oxXnNUATIoTouv TTOAU apydTepa PECO OTO PBIVOTTWPO, MUTTOPEI VA PNV ETTAPKEI O
XPOVOG yia va 0AOKANpwOEi 0 eykKAIJATIONOG Toug oTo Wuxog (Qureshi et al. 2000).
Katw amd autég TIG Ouvlnkeg, To H. armigera u@ictatal uwnAfl TTPOVUUQIKNA
BvnoiyotTnTa OTTWG €dc1fav Ta TTEIPAPATA PJOG. ZUYKEKPIYEVA, TTPOVUNGES Tou H.
armigera TT0U TOTTOBETABNKAV 0€ GUVONKES UTTAIBpOU PETA Ta Péoa Tou OKTWRpiou
Oev KATAPEPAV VA VUUQWOOUV.

> OAa Ta €idn Tou yévoug Heliothis n €£000¢ Twv evnAikwy PETA Tnv dIdTTOUCN
OupBaivel eviog piog TrepIddou 3-6 Bdouadwy, Ye Ta BNAUKA va gugavifovTal Aiyo
vwpiTepa o€ axéon pe Ta apoevika (Fitt 1989). AvTioToixa, oTa ammoTeAéoUaTd Wag,
n egeavion Twv evAAIKwy Tng dlaxeiualouoag yevedg Tou H. armigera Tnv €TOUEVN
avoign amd TG dlamalouceg  VUPQEG TTou  TOTTOBeTBNkav oTo  €00¢Og,
TTPAYUATOTTOINONKE OE Mia TTEPiod0 4-6 £BOouadwy atrd Ta TEAN ATTpIAiou €wg TIG
apxég louviou. H Tautdypovn Trapoudia TOug ME TIG TTPWTEG OUANAWEIG TOU
uTTaiBpIou TTANBUGHOU TOU £VTOUOU OTIG PEPOUOVIKEG TTAYidEG, evioxUel TV ATTOWN
NG UTTAPENG TOTTIKA eyKATEGTNMEVOU TTANBUCPOU. O peTéTTeITa augnuévog apiBuog
TWV CUAMAYEWY TTOU TTapaTnPABnKe oTIC TTayideg, Toug prveg loUAIo kal AlyouaTo
evOEXOUEVWG va aTTOoTEAEl PEPOG TTANBUOUWY TOU €VIOUOU TTOU €pYOVTal OTnV
TTEPIOXN ME METAVOOTEUTIKA TITACN OTTO VOTIOTEPEG TTEPIOXEG N ATTAWG va OQEiAeTal
oTnV apiBunTik al&non Tou ToTmKoU TTANBUCUOU OTIG ETTOPEVEG YeveES. MepaiTépw
TreipdpaTa Ba ATAV XPACIKA TTPOKEIMEVOU VA aTTOCaPNVIOTEl TTAAPWS N KATAoTACN.
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Overwinter Survival and Spring Emergence of Helicoverpa armigera
(Lepidoptera: Noctuidae) in northern Greece
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The survival and the overwintering pattern of Helicoverpa armigera (Lepidoptera:
Noctuidae) were studied under field conditions during the winter months of the
years 2004-05 and 2005-06. The postdiapause eclosion time of pupae of the
overwintering generation was compared with adult male dynamics, using
pheromone traps, in order to clarify whether local population of the insect is
established in northern Greece. Helicoverpa armigera overwinters as diapausing
pupa in this area. Pupae enter diapause during September and October. The
decrease in temperature during autumn caused high larval mortality. Larvae of H.
armigera placed in field conditions late in October were not able to pupate and
died. The termination of diapause and the eclosion of adults in the following spring
were determined by the local soil temperature conditions. The postdiapause adult
emergence from overwintering generation occurred within a period of 4-6 weeks,
from late April until early June, with the female moths to emerge slightly earlier than
the male ones. The emergence of 10, 25, 50, 75, and 90% of adults of the
overwintering generation required 335, 394, 453, 506 and 549 degree-days,
respectively. Furthermore, the capture of H. armigera males in pheromone traps in
the field, which occurred almost at the same time with the overwintering adults of
the outdoor experiments, leads to the conclusion that a local established population
exists in the area.
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MeAéTn TnG emidpaong Tng Bpaxeiag didpkelag EKBeoNG o€ UPNAEG
Oeppokpacieg oTIG BIOAOYIKEG TTAPANETPOUG TWV EVAAIKWY TOUu Helicoverpa
armigera (Lepidoptera: Noctuidae)

r.K. MYPQNIAHZ ka1 M. ZABBOIMNOYAOY-2OYATANH

Epyaorripio Epapuoouévng ZwoAoyiag kai lNapaoiroAoyiag, ewTrovikn 2x0An,
ApiaroréAeio Mavemmarriuio Osooaliovikng, 54124 Osooalovikn

MepiAnyn

Epyaotnpiokd TreipdpaTta TTPOAYHATOTIOINONKAV TTPOKEINEVOU VA  EKTIMNGEI N
emidpaon NG Bpaxeiag didpkeiag €kBeang o€ uYnAEG Beppokpaaicg otnv emBiwon,
TNV yoviudTnTa KOl TNV pakpofidTnTa Twv evAAIKwyY Tou evidouou Helicoverpa
armigera (Hubner) (Lepidoptera: Noctuidae). H augnon tou xpdvou TTapaPoOvAg
TWV eVANKWY OTIG BEPUOKPATIAKEG METAXEIPIOEIG TTOU €EETAOTNKAV, MEIWOE TO
TT0000TO €mMBiwonNg TO00 TWV APCEVIKWY 000 Kal Twv BNAUKWY atduwv Kal gixe
ONMAVTIKN €TTiIdPacn GTo TTPATUTTO TNG KANTTUANG €mIRiwWong Toug. MapdueTpol TNG
yoviuéTtnTag, OTwG TO TTOCOO0TO TwV OnAUKWY OTOUWY TTOU WOTOKNCAV, TToU
oulelxBnkav €TTITUXWS KABWGS Kal TO TTOCOC0TO €KKOAQWNG TWV YOVILOTTOINMEVWV
apywv emnNEedoTNKAV OPVNTIKA O€ Oxéon HE TO XPOVO £KBeong OTIG UWNAEG
BepuoKpaaies.

Eicaywyn

2TOUG €KTOBEPUIKOUG opyaviououg, n Bepuokpacia diadpapartifel évav CWTIKAG
gnuagiag péAo atnv emiBiwan Kal TNV avatrapaywyn Toug (Speight et al. 1999).
2Tn  @uUOon, TO £VIOPO  €PYXOVTOl QVTIMETWTTA ME KUMAIVOUEVEG OUVONKEG
Bepuokpaaiag Kal auTéG ol BIGKUPAVOEIG TG UTTOPOUV va 0dnynRoouv oTnv ¢kBeon
TWV EVTOUWY 0€ ouvOnKeg BepuikoU TTAAyuaTog (heat stress). AKOuN Ki av €va €idog
KaTa@épel va €mMCACEl PETG atrd TNV €KBeon Tou o€ Beppikd TTAAYUA, N IKAVOTNTA
Tpocapuoyng Tou (fitness) eivar mBavov ernpeacpévn amd auto (Scott et al. 1997,
Rinehart et al. 2000).

2KOTTOG TWV TTEIPAUATWY ATAV va PEAETNOEI N avToxh Twv eVAAIKwY atéuwy Tou
H. armigera oTig uywnAég Bepuokpaaicg KABWG Kal n mMidOPACT) TOUG TV OUVAUIKN
Tou TANBuUopoU Twv €mMCNOAVTWY OTOUWY. ZUYKEKPIUEVA TTpoadlopioTnkav o
Bavatneopog xpovog yia Tn Bvnoiudtnta Tou 50 kal Tou 90% Twv EVAAIKWY TTOU
eKTEBNKAV 0€ UYNAEG Bepuokpaaies, yia didpopa xpovika diacTtrpata (LTimesp o)
KABWG Kal N HAKPEORIOTNTA KaI N YOVIMOTNTA TWV EVAAIKWY TTOU £TIRiwaav PETE TNV
€KBEOT TOUG O€ QUTEG TIG UETAXEIPIOEIC.

YAikda kai Mé@odol

MNa T1IG avAyKeG Twv TTEIPAPATWY XPNOIWOTTOIRNONKAV £VTOUA €PYAOTNPIAKNG
EKTPOQNG KAl OUYKEKPIMEVA eVAIKA ATopa Tou H. armigera nAikias <24 wpwv NG
5n¢-8ng yeveds. EvAAika dropa kai Twv 000 @UAwv (20 pe 30 dtopa avda
METayeipIoN), TOTTOBETABNKAV OTOPIKG €VTOG YUGAIVWY OOKIPACTIKWY CWAAVWY
(dlaotdoewv: 1x10cm). XTn ouvéxela ol OOKIJAOTIKOI CWANVEG o@payioTnkav YE
TTWHA aTTO KOOUTOOUK Kal akoAoUBwG eufamTiotnkav o€ yiyha SloAUpaTog vepou-
a1BuAevoyAukOAng (1:1) oe Bepud Aoutpd (Tutmou SE 500 tng etaipiag Marlow
Industries Inc.) kai ekTéBNKav O¢ TE00EPIG Bepokpaaics (40, 42.5, 45 kal 46.5°C)
ylo SI0QOPETIKA XPpOovIKA diaoThiuaTta avaAoya pe TNV Beppokpacia €ékBeong (atrd
1.5 €éwg 540 AemrTd). MeTd TO TTEPAG TNG PIOSOKIUNAG, OI CWAVEG OTTOUAKPUVOVTAV
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ammd 10 Bepud AOUTPO KOl HETOQEPOVTAV O€ XWPO HeE Bepuokpacia 25°C kal
QWTOoTTEPIOdO 16:8 wpwv (P:Z). MeTd TO TEPAG 24 WpPWV PETPIOTAV N EMRIWON TWV
EVAAIKWV.

Ta evAAika daTtopa TTou emiBiwoav PETA Tnv €KOeOH TOug OTIG UWNAEQ
Beppokpaoieg TOTTOBETAONKAV KAT& Celyn o€ TTAOOTIKA KUTTEAAQ OTTOU TOUG
Trapeixeto udaTikd didAupa 10% Caxapng wg Tpo®r). Kabnuepivd eAéyyovtav n
eMPBiwan Twv eVAAIKWY Kal KATOUETPOUVTAV O APIOUOS TwV ATTOTIBEUEVWVY afYWV.
Ta aBya diatnpolvrav OTIG idleg ouvlnkeg [25°C kal gwToTrepiodo 16:8 wpwv
(P:2)] kai karapeTpolvTav O aPIBUOG QUTWV TTIOU €KKOAA®ONnkav. To Treipaua
Teheiwve pe  TOov  Bdvato  Kal  Tou  TeAeutaiou  atdpou. QG PAPTUPAG
xpnoigotroiménkav eviAika AToua Tou evidpou TTou dgv UTTEOTNOAV Kapia €kBeon
o€ UYPnAég BeploKpaaieg.

XpnoiyotroiBnke probit avdAuon yia Tnv €KTiunon Tou xpovou €kBeong TTou
amaiteital yia Bvnoiydtnra 50% (Ltimesp) kar 90% (Ltimegy) OTIG SIAPOPETIKESG
BEPUOKPACIOKEG PETAXEIPIOEIG TTOU QOKIJAOTNKAY. H OTATIOTIKA €meepyaaia yive
pe TN BonBeia Tou oTamiaTikoU Trpoypdupatog SPSS NLN, 14 (SPSS Inc. 2006). O1
OnUoypa@IkEG TTAPAPETPOI UTTOAoyioTnKav atmd Ta dedouéva OvnoiudtnTag Kai
avatrapaywyng Twv TANBUOUWY OTIG BIAPOoPES BEPPOKPATIOKEG METAXEIPIOEIS
(Carey 1993).

ATtroteAéopara

H augnon tou xpdvou TTapauovAg Twv eVANKWY Tou H. armigera oTIG uYnAég
Beppokpaciec TTOU eEETAOTNKAY, MEIWOE ONUAVTIKA TO TTOGOOTO ETIRiwong TOCO
TWV APOEVIKWY 000 Kal TwV BNAUKWY aTOPWY TOU VW PIKPA algnan atnv TIPNA TNG
Beppokpaciag €kBeong (kata 2.5 kai 1.5°C) €ixe onuavtikg peiwon oTOUG
Bavatnedpoug xpdvoug TTou aTraitolvtal yia Tnv BavdaTwaon Tou 50 kai Tou 90% Tou
TANBuouoU. H didpkeia €kBeong Twv evAAIKwY Tou H. armigera yia BvnoiuétnTa
Tou 50 kai Tou 90% Tou TTANBUCHOU Toug, PEIWBNKE onuavTikd pe TNV auénan Tng
Beppokpaaiag amd Toug 40 otoug 46.5°C kal Kupavenke amd 247.68-391.74 €wg
7.29-12.40 AeTTTG yIO TO QPOEVIKA Kal atmd 257.45-375.09 £wg 6.98-12.46 AeTrTd yia
Ta OnAukd dropa, avrtiotoixa. H péon didpkeia CwAG TOU OUVOAOU TwV EVAAIKWY
ATOUWYV PEIWBNKE CNUAVTIKA WE TRV augnaon Tou Xpovou €KBeCNG Toug o€ KABE pia
atd TIG UPNAEG Bepuokpaaieg TTou £€eTAoTNKAV Kol KUPAvOnke atrd 25,36 (46,5°C
yia 1.5min) €éwg 0.20 nuépeg (45°C yia 15min) yia Ta apoevikd dropa Kal atré 21.96
(46.5°C yia 1.5min) €éwg 0.17 nuépeg (42.5°C yia 120min) yia Ta BnAukd. Ze kayia
Beppokpaciaoky MPeTaxeipion n dlagopd oTnv €mBiwon Kal otV HAKPORIOTNTA
MeTaU TwV QUAWYV, dev ATav OTATIOTIKA oNPAvTIKr. MapdueTpol TG yoviudTnTag
OTTWG N woTTapaywyr, TO0 TTO000TO TwV BNAUKWY aTOUWY TTOU WOTOKNOAV, TTOU
ouelxOnkav EmMTUXWG KOBWG Kal TO TO000TO €KKOAQWNG Twv  afywv
€TTNEEACTNKAV OPVNTIKA O€ OXEOn ME TO XPOvo €kBeong Twv evAAKwv Tou H.
armigera oTIG UWPnAéG Bepuokpaaies. EvAAIKa TTou Trapéueivav otoug 40, 42.5 kai
otoug 45°C yia 360, 120 kai 15min avtioToixa dev woTdknoav oTn dIAPKEIa TNG
{wng Toug evw auTd TTou ekTEBNKaAv oToug 42.5, 45 kail otoug 46.5°C yia 90, 12.5
Kal 5Smin, avTioToixa &ev ouleuxOnKkav ETTITUXWG.

H augnon tou xpdvou TTapapovrg oTIG UWnAEG Bepuokpacieg odAynoe oTnv
Meiwon Tou TTOoooTOU TWV BNAUKWY aTOUWY TTou woTdknaav TTédvw 500 afyd oTnv
d1dpkela TG CwNAG Toug KaBWG Kal oTnv augnaon TnG cuxvoTnNTag EUPAVIONS ATONWY
ME UNOEVIKA WOTOKia. ZUYKEKPIYEVA, TTOCOOTO KATW Tou 22% Twv BnAukwv TTou
ekTéBNKAV 0ToUG 42.5°C yia 90min, otoug 45°C yia 12.5min kai oTtoug 46.5°C yia 5
Kal 7.5min améBecav Tavw amd 500 afyd. IdiauTépwg onuavTikh ATV Kol N
ETTIOPAON TWV UYPNAWYV BEPUOKPATCIWY OTO TTOCOOTO TWV ATOPWY TTOU WOTOKNOAV
mavw atod 2000 afyd: o uApTUPAG EPPAVICE TTOOOOTO BNAUKWY aTOUWY KOVTE GTO
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19% evw) 0€ OAEG TIG PETAXEIPIOEIG TO TTOOOCTO AUTO E€iTE ATAV PNOEVIKO ) KATW TOU
10% (oToug pIkpoUg xpdvoug €kBeang) pe e€aipean 1o 1.5min oTtoug 46.5°C (13%).

Zultnon

Ta TmepiocdTepa €idn eviopwy OTav ekTEBOUV yia MIKPO XPOVIKO didoTnua
(TrepiTrou  piag wpag) o uWnNAEG Bepuokpaaieg n Avw ouddg AvaTITUENG TOug
evroTriCeTal peTagy Twv 40 kai Twv 50°C (Bursell 1964). To H. armigera emBiwvel,
OPOCTNPIOTIOIEITAI KOI QVATTAPAYETAI O€ €va PEYAAO €UPOG BepUOKpaATiwy, aAAd
TIPAYHMOTOTIOIEI TIG TTAPATTAVW AEITOUPYiEG ME TTOIKIAG eTTiTTEdO €mMITUXIAG OTIG
dlapopeTikég Bepuokpaaieg (Mironidis and Savopoulou-Soultani 2008). Ao Ta
TTEIPAPOTA YOG TTPOKUTITEI TTWG Ta eVAAIKA dToua Tou H. armigera dev eTIRILOVOUV
MeTd atrd TNV TTapapovr) Toug yia 540, 150, 17.5 kai 12.5min oToug 40, 42.5 45 kai
46,5°C, avrigToixa otrodeikviovTag €101 TV 1I0XUPH €£apTnon TnG BvnoiudTnTag
amd TOov Ouvduaouo TnG Oepuokpagiag Kal Tou XpOvou €kBeong o€ auTth.
AvrtioToixa, o Cui kal ol ouvepydTteg Tou (2008) peAeTWVTOG TNV ETMIRIWON OTa €idN
Bemisia tabaci (Gennadius) «kai Trialeurodes vaporariorum (Westwood)
(Homoptera: Aleurodidae) Bprikav OTI auTr] €TNPEAOTNKE ONUAVTIK& MPETE TNV
€kBeon Twv evAAIKwY yia Xpovikd didoTnua piag wpag oe Beppokpacieg TTou
Kupavenkav ammod Toug 41 €wg Toug 45°C yia 1o TTpwTo €idog Kal atrd 39°C £wg
Toug 45°C yia 1o OeUTEPO €vwy Kal yia Ta dUO €idn Ta BnAukd dtoupa rTav TrIo
QAVOEKTIKA aTTd TA APTEVIKA.

H ékBeon Twv evAAikwv Tou H. armigera o€ uywnAég BepuoKkpacies, eixe
onuavTikn emidpacn T000 0TV woTTapaywyn 600 Kal TNV YoVINOTNTA TOUG, HE
e€aipean Toug PIKPOUG XpOvoug £kBeang OTTou Ta atroTeAéopara dev diEpepav atmo
ekeiva Tou pdapTupa. AvTiBeta evijAika TTOU TTOPEPEIVAV OTIG UWNAEG BEpUOKPATiES
YIO OXETIKG PEYAAUTEPA XPOVIKA SlaoTAATA OEV WOTOKNTAV OTN dIdpKEIa TNG CWNAS
TOUG N Oev atréBeoav yoviyoTToinuéva apyd. e OXeTIKN MEAETN Tou Rinehart kai Twv
ouvepyaTtwy Tou (2000), n €kBeon otoug 45°C yia 60min evAAlkwy Kal Twv dU0
@UAwWV Tou €idoug Sarcophaga crassipalpis Macquart (Diptera: Sarcophagidae)
emnpéace o€ PeydAo Babud Tnv yoviuoTnNTA TOUG. ZUYKEKPIUEVA, N WOTTAPAYWYN
peiwdnke oto 90% Tou pdpTupa (25°C) kai kaveéva afyd dev TAV YOVILOTTOINKEVO,
avTifeTa e autd TTou ekTEBNKAV yia 15min atoug 45°C 1 yia 120min otoug 40°C.
EmmpdoBeta yia 10 idlo €idog o Denlinger kai o1 cuvepydreg Tou (1991) Bprkav 6T
n €kBeon vupewv 1 eviAikwy Tou atoug 50°C yia 120min emmépepe Tov APECO
Bdavard Toug.

H peAétn TnG avioxAg Tou H. armigera o€ uWwnAég BepPUOKPATIES TTAPEXEI
CUPTTANPWUATIKEG TTANPOPOpPIEG TTAVW OTNV @Qualohoyia kal Tnv BloAoyia Tou
eviopou. O1 TTAnpogopieg autég Ba odnyrjioouv oTn dnuioupyia KATaAANASGTEPWV
QPAIVOAOYIKWY HOVTEAWV yIa TNV BEATIWON TWV OTPATNYIKWY KATATTOAEUNOAG TOu
OT0 OIOPKWG METABAANOUEVO WIKPOKAINA TWV OYPOOIKOCUCTNUATWY OTTWG €TTIONG
Kal 0o IO KaAUTEPN Katavonon Tng emidpacng Tng aAAayAg Tou KAIMaTOG OTn
paivohoyia Tou.
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Effects of heat shock on survival and reproduction of Helicoverpa armigera
(Lepidoptera: Noctuidae) adults

G.K. MIRONIDIS and M. SAVOPOULOU-SOULTANI

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

Adults of Helicoverpa armigera (HUbner) (Lepidoptera: Noctuidae) were exposed
to four high temperatures (40, 42.5, 45 and 46.5°C) for time periods ranging from
1.5 to 540 min, depending on the temperature treatment, in order to assess the
effects of high temperatures and exposure pattern on survival and on demographic
parameters. The survival rate of both sexes declined with the increase in the time
of exposure at all high temperatures examined. The lethal time needed to cause
mortality in 50 and 90% of the adult population decreased rapidly with the increase
in the temperature from 40 to 46.5°C and ranged from 247.68-391.74 to 7.29-12.40
min for male and from 257.45-375.09 to 6.98-12.46 min for female, respectively.
Mean adult longevity declined significantly with the increase in the exposure time
at all heat-shock treatments tested. Parameters of fecundity were found to be
inversely related to exposure pattern of the adults to high temperatures. No eggs
were oviposited by adults of H. armigera exposed to 40, 42.5 and 45°C for 360,
120 and 15 min respectively while adults exposed to 42.5, 45 and 46.5°C for 90,
12.5 and 5 min respectively, did not mate successfully.
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To mpéBAnua TnG @Bopiyaiag, Phthorimaea operculella (Lepidoptera:
Gelechidae) oTnv kaAAiépyeia TG TTATATAG — ETNIOKOTINON aypWwyV Kol JEAETN
BIOAOYIKWYV TTAPAUETPWY YIA TNV AVTIHETWITION TOU EVTOOU

®.M. IQANNIAHE', Z.A. ZAPTAAOYAHE" kai K. ZAKEAAAPIOY?

'Ivorirouro lNpooraciag Purwv Osaaalovikng — EO.ILAI.E. Oépun, T.K. 57001, T.0. 60324
2A/VUI7 Ayporikng Avamrruéng K. Neupokorriou Apduag, Emapyeio K. Neupokorriou, T.K. 66033

H o@Bopiyaia tng Tmatdrag, Phthorimaea operculella (Zeller) (Lepidoptera:
Gelechidae), cival Traykoopiwg diadedopévn Kal gival évag amd ToUuG KUpIGTEPOUG
exBpolg NG marartag (Solanum tuberosum L.) otnv EAAGda. To évropo autd
TTPOKOAEl CnuIEG T6O0O OTO XWwPAPl O6C0 Kol OTIC OTTOBNKEUNEVEG TTOTATES
TPooBAaAAovTag @UAAG, BAAOTOUG KAl KUPIWG TOUG KOVOUAOUG.

21nv Trepioxr) Tou Neupokotriou Apdpag 6tmou kKaAAigpyouvtal Trepitrou 30.000
oTpéupara Tratarag kal apdyovtal 100.000 tévol eTnoiwg, Ta TeAeuTtaia 4 xpovia
TTApaATNEOUVTAI 1I0XUPEG TTPOCROAEG aTTd TN @Bopiyaia Kal YAAIOTA O€ OPICUEVES
TEPIOXEG O CnuiEG  Kupaivovtal amd 10 éwg 60% Tng Tapaywyng Tng
OUYKOMIZOMEVNG TTOTATOG TTPOKAAWVTAG HEYAAN ATTWAEIO EI000AUATOG.

H ¢@Bopiyaia Tng tratdrag mpooRAAel TIGC KOAAIEPYEIEC TNG TTATATAG, TOMATAG,
peNITCavag Kal Tou Katrvou. ETiong, Ta iICavia aypiovropatid (Solanum nigrum) kai
TadtouAa (Datura stramonium) Ta otroia €ival KaAoi EevioTéG yia Tn @Bopiyaia Kai
gival Ta Kupia ¢iI¢avia TG KOAAIEPYEIOG TNG TTATATOG OTNV TTEPIOXA Tou NeupokoTriou.

To Mepipepeiakd Kévipo TlMpootaciag kai MoioTikodu EAéyxou KafdAag oe€
ouvepyaoia pe TN AlelBuvon Aypotikig AvamTtuéng K. Neupokotriou €xouv
EYKATAOTAOEI Ta TEAEUTAIO BUO XpOVIa Eva EKTETAPEVO DIKTUO PEPOUOVIKWY TTAYiIdWY
ylo Tnv TrapakoAouBnon Twv TTACEWV TnG @OopIhaiag Kal avaAdywg Twv
OUMAYewv kal NG PloAoyiag ouvioTolv  OTOUG  Trapaywyoug  avdaAloya
TTPOOTOTEUTIKA  PETPO  WOTE  va  €§ao@aAifeTal  aTTOTEAEOUATIKOG  €AEYXOG,
TTEPIOPIOVTAG TNUAVTIKE TOV apPIBUO TWV WEKAGHWY QUAAWDATOG.

O1 reTaAoUdeg Eekivolv TIG TITACEIG OTAV ApXN TNG Gvoigng Kal {Euyapwvouv HE
péon Bepuokpaaia 16°C. H didpkeia kGBe yevedg, atnv mrepioxri Neupokotriou, gival
mrepitrou 30 nuépec. H pBopiuaia cupttAnpwvel 3 YeveEG VWD UE EUVOIKEG GUVORKES
OTTWG uYnAEG Beppokpaaieg TNV Avolgn kail To POIVOTTWPO UTTOPET va CUPTTIANPWOEI
KOl 4 yeveég. E€ UETPROEIG TTOU EYIVAV E PEPOUOVIKEG TTaYidEG TUTTOU AEATA TO £TOG
2009 oe¢ Treipapa otnv meploxy Neupokotriou, TrpoodiopioBnkav 3 yeveeg. Ol
OUNAYEIG Gpxioav apXEG louviou pe péyioTo apiBud cuAAfwewy oTa péoa louAiou,
péoa AuyoUOoTOU Kol péoa  ZeTTeUPBpiou. ZTnv TTEPIOX auTth n  @Bopiyaia
dlaxeluadel oto oTddlo TG TTPOVUUPNG Kal aTo OTAdIo TNG vOueng (pupa) OTIg
ammoBAKEG  OUYKEVTPWONG TTATATAG, TTOU PBPICKOVTOl YEVIKWG TTANgiov  Twv
KAANIEPYOUUEVWV EKTACEWV.

2116 TTapabaAdooieg TTEPIOXES TNG Meooyeiou TTapaTnpoulvTal €wg Kal 6 YeVEEG.
Ta TéAeia éviopa (MIKPOAETTIOOTTTEPA) €ival dpaaThpia TO BPAdU Kal TO GOUPOUTTO.
21ov NOTO, OTIG (eOTEG TTEPIOXEG TTOU KAANIEpyoUVTal TTATATEG, TA TEAEIO ouvEYXiCouV
va dpacTnEIoTToIoUVTal Kal TO Xeldwva. H ¢Bopiyaia ptropei va avamtucoetal 6Ao
TOV XPOVO 600 UTTApXEl DIABETIO UAIKO Kal Ogv £XEI UTTOXPEWTIKN OIdTTAUGCN.

2tnv Trepiox Tou NEUPOKOTTIOU O TTPOVUUQPEG, KaTd KUPIo AGyo, dnuioupyouv
OTOEG OTOUG HioYXOUG TwV GUAAWYV Kal KUPiwg oToug BAAOTOUG Kal BEUTEPEUOVTWG
oTta @UAANa. Autd e€€nyei yiati Ol Wekaopoi e €VTOPOKTOVO Ogv gival Kal TTOAU
ATTOTEAECUATIKOI.
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O1 kupiwg TTPOCROAEG Twv KOVOUAwWV apxifouv O6Tav Ta @UTA apxifouv va
MapaivovTal. Zav KoBiepwuévn KAAAIEPYNTIKA TTPAKTIKA TIPIV TN GUYKOMIOH Ol
TTapaywyoi yekddouv 10 QUAAwHA pe {ICavIOKTOVO KATaOoTPEPOVTAG TO QUAAWWQ,
agrvovTag Toug KovdUAoug oTo £€6agog ammo 1 €wg 3 eBdouadeg. Tn XPOVIKNA
TePiodo TIPIV TN CUYKOMI®N TNG TTATATAG N avATITUEN TwV KOVOUAWY, TOUG UETOKIVEI
TIANCIECTEPA OTNV ETTIQPAVEIA dNUIOUPYWVTAG OXIOUEG OTO €00¢og. Ol TTPOVUUGES
TTOU EYKATOAEITTOUV TO UTTEPYEIO PEPOG AOYW TNG ERpavong PETaKIvoUvTal TTPOG Ta
KATW TTPOoaRaAlovTag Toug KovdUAous. ETiong, Ta TéAEla utTopolv va yeVVAOOUV
aTreuBeiog oToug KOVOUAOUG.

Mapatnprocig €xouv Beifel OTI Evag YEKAOUOG YE EVTOUOKTOVO OE OUVOUAOUO HE
Ta amoQUAAWTIKA {ICaviokTova Kupiwg e TupeBpivn (av ouvdudlovtal) A
WYEKAOUOG QUETWG META TTEPIOPICEI TNUAVTIKA TIG TIPOCBOAEG OTOUG KOVOUAOUG.

Meipduata pe TuXaIOTTOINUEVEG OUAdES TEOTAPWY ETTaVAAWEwWY Pe 12m*/ plot
10 2007, 2008, 2009 £de1Eav OTI N KATAVOMT TwV TTPOCROAWY GTOUG KOVOUAOUG OTO
XWPAQ! €ival opoidpopen TpooBdAlovrag OAa Ta Treipapatik@ Tepdyia. Ol
MeTpRoelg éyivav o€ Tuxaia dciyuata 100 KovdUuAwv TTou TTpoépxovtav atmmo Tig dUo
MeoQieg YPOUUEG KABE TTEIPAUATIKOU TEPAYXIOU, PHETPWVTAG TOV APIOUSO TWV UYEIWV
KAl TwV TTPOCGRERANPEVWV KOVOUAWV.

Katd 1a €t meipapatiopou otnv B. EAAGSa éxouv TmapartnpnBei onuavTikeg
QATTWAEIEG TTAPAYWYNAG OTOUG AWEKATTOUG HAPTUPEG OTTWG: 210 NEUPOKOTTI TO £T0G
2007 eixape 7% atmwAeieg evw 10 2008 17% evw otnv mepiox) Maupodévdpr —
KoZavng o€ dUo diapopeTikéG ToTToBETieg TO €106 2008 eixape 14 kai 12% atmwAegieg
avTioToIxa.

>¢ meipdpara Tou 2009 oto Neupokdt, oe ouykouid TTardrag pia efdoudda
META TNV KATAGTPOPR TOU QUAAWUATOG, 01 TIPOCGROAEG Twv KOovOUAwv ftav 10,25%
EVW O€ OUyKopIdr, 3 eBOoPAdeg PETA, o TTPOCPOoAEG avAABav oe 41,35%. Eival
TOAU  onuavTikG, O€ TIEPIOXEG ME  10TOPIKO  TTPOCROAWY  @Bopiuaiag, va
OUYKOMiovTal Ol TTATATEG TO CUVTOUOTEPO duVaTO.

Emeidn éxel avagepBei 611 n @Bopiyaia €xel avatrTugel avOEeKTIKOTNTA OF
OpIoHEVA EVTOPOKTOVA O¢€ didgopeg TreploxES 0w N. Auepikny, HIMA, AuoTtpaAia, n
QVTIUETWTTION TNG OEV UTTOPEI va BACIOTEI OTNV XNUIKA KATATTOAEUNON Kal Ba TTPETTE
va ouvduaoBei kal ye AAAeg peBoOdoug avtiyetwtriong. Eivar 8¢, avaykaio va
yvwpifoupe Tn BioAoyia Tou evTOuOoU OTIG JIAPOPES TTEPIOXES KAANIEPYEIAS TTATATAG.
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The problem of the tuber moth Phthorimaea operculella (Lepidoptera:
Gelechiidae) in the growing areas of potato — field survey and Biological
parameters which can be used for the control of the pest

P.M. IOANNIDIS', Z.D. ZARTALOUDIS" and K. SAKELLARIOU?

Plant Protection Institute, NAGREF, 57001 Thermi, Thessaloniki, Greece
®Direction of Rural Authority, District of K. Nevrokopi, P.C. 66033, Greece

The potato tuber moth is a worldwide pest of growing and stored potatoes and it
is one of the most serious pest attacking potatoes (Solanum tuberosum L.) in
Greece. Potato tuber moth attacks also tomato, eggplant, tobacco and the weeds
Solanum nigrum and Datura stramonium which are in abundance in the Nevrokopi
area. In the region of Nevrokopi the growing area is up to 3,000 ha producing
100,000 tn fresh potato.

The potato tuber moth causes the most extensive damages in the field with
losses up to 60% the larvae develop on the leaves stems and tubers of the potato
causing direct losses of the production to be marketed.

Experiments were carry out to estimate losses from tuber moth attacks,
harvesting one week after the defoliation with herbicides the losses were about
10.25% and after three weeks were 41.35%. Therefore in regions with history of
serious attacks harvesting must be completed soon after the defoliation.

The study of adult captures on pheromone traps reveals that the tuber moth in
the region of Nevrokopi has 3 to 4 generations per year.

In 2009 experiments the captures start beginning of June. The maximum
numbers of moths were caught in the pheromone traps in the middle of July,
middle of August and middle of September indicating the present of three
generations per year in this area.

Observations indicate that tuber moth overwinter in the region of Nevrokopi as

larvae or pupae inside the storehouses which are located close to the growing
areas.
Because tuber moth has developed resistance in many areas of the world control
must be based not only on chemical sprays but using all the available control
methods, it is necessary also to know the biology of the insect in the growing
areas.
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Aldpkela {WAG Kal wWOTTapaywyr Tou Trapacitogidoug Bracon brevicornis
(Hymenoptera: Braconidae) pe Agia mpovOpepeg Ttou Ephestia kuehniella
(Lepidoptera: Pyralidae)

Z. BAAXOY ka1 A.A. TPOOHTOY-AGANAZIAAOY

Epyaortnpio Epapuoouévng ZwoAovyiag kai lNapaaitodoyiag, [ewtrovikn Zx0An, ApioToTéAgio
lMavemorriuio Osooaiovikng

MepiAnyn

MeAeTABnNKe oOTO €pyaoctipio n didpkela CwAG, N avaAloyia @QUAOU Kal N
wotrapaywyh Twv evnAikwy Tpiwv (3) S1ad0XIKWY YEVEWVY TOU TTAPACITOEIOOUG
Bracon brevicornis (Hymenoptera: Braconidae) pe Acia mpoviugeg Tou Ephestia
kuehniella (Lepidoptera: Pyralidae). Bpéfnke 0O11, n didpkeia {wNAG Twv eVAANKWY
BnAukwv ToUu B. brevicornis Atav avtiaToixa yia TIG 3 OIad0XIKES yeveEg 22.5, 24.46
kal 18.92 nuépeg kal n PECN OUVOAIKN woTrapaywyr Atav 274.79, 388.58 «kai
254.31 auyd. O1 diag@opég Kal yia TIG dUO QUTEG TTAPAPETPOUG OEV ATAV OTATIOTIKA
onuavtika avapeoca oTig 3 diadoyikég yeveég. H avaloyia @UAou (BnAukd/clvolo
evnAikwv) Tou B. brevicornis di€@epe anuavTtikd kal ATav avrtioToixa 0.55, 0.42 kai
0.50 oe kABe OladoXIKA YeEVEA. ZUMTTEPOCUATIKA @aiveTal OTI, n EKTPOPH Tou
TTOPACITOEIBOUG yia TPEIG OIadOXIKEG YEVEEG OTO €pyacTAplo dev €iXe apvnTikA
€Midpaacn oTnv avaTTugn Kal avatrapaywyr Tou eviopou. Ta attoTeAECUATA UTTOPEI
va BonBrRoouv oTn BeATiwon TNG PACIKNAG EKTPOPAG TOU EVTOLOU.

Eicaywyn

To ektoTrapacIToEIdéG B. brevicornis TTpoGRAAAEI TTPOVUUPES KUPIWG TNG TAENG
Twv AemOOTITEPWY TIOU avAKOUV OTIG olkoyéveleg Gelechiidae, Tortricidae,
Pyralidae, Noctuidae, Crambidae ka1 Cossidae. Xmnv Boépeia EAAGSa 1O B.
brevicornis evtoTrioTnke, o€ QuTeia BauPfakiot n otroia BPICKOTAV OTO OTASIO TNG
avBogopiag, va TTapaciTei TTPOVUPQPES POSIVOU GKOUANKIOU.

2KOTTOG TNG €pyaciag ATav va HEAETNBOUV O€ €PyaoTnPIOKEG CUVOAKES N
didpkela CwAG Kal N wotrapaywyrh TpIwy (3) dladoxIKwy YEVEWV Tou B. brevicornis
ME Agia TTpovUuu@eg Tou E. kuehniella.

YAiIkd ka1 MéBodol

O oapxikdG epyaoTtnpiakdg TTANBuopog Tou B. brevicornis TpofjABe  atmd
TIOPOACITIOUEVEG TTPOVUUQEG POOIVOU OKOUANKIOU, Ol OTToie¢ OTUAAEXBNkav atrd
TpooBeBAnuéva aven Baupakiou. O epyacTnpiakdg TTANBUcuGG Tou B. Brevicornis
TTOU XPNOIYOTToIRBNKE OTa TrEIpdpaTa TTPOAABE ATTd TTAPACITIOUEVES TTPOVUNPES
4% gradiou Tou Aemdomtépou E. kuehniella. O1 TIpovUU@eG Tou AeTISOTITEPOU
ekTpé@ovtav e oAelpl OAIKAG GAeong. O1 TTOPOCITIONEVEG TTPOVUUQES Tou E.
kuehniella, ToTro8etrBNKav oe TpIBAia Petri 6cm kai diatnpribnkav oTo £pyacTrpIo,
TIPOKEIYEVOU OI TTPOVUUQES TOU TTAPACITOEIOOUG VO OAOKANPWOOUV TNV AVATITUEN
Toug. Ta eviAika Tou B. brevicornis TTou XpnoIPOTTOINBNKAV OTA TTEIPAUATO ATAV
g F17 yevedg. Ta meipduara TpayUaToTroinénkay oTto pyacTiplo atoug 25+1°C
Kal og QwTotrepiodo 16:8 wpeg Qwg:okoTddl. EvrAika BnAukd TTopaoiToEidn
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TOoTTOOETOUVTAV apéowg PETE TNV £E006 Toug Ot TTAOCTIKG TPUPBAia Petri 6ex. pe
d1GAupa peNiol 50 %. Metd amd 3 wpeg ToTroBeTouvTav oTa idia TpuPAia kal Ta
OPOEVIKA KOl META aTro 24 WPES TOTTOBETEITAl KAl aTrd Yia TTpoviuen 4°Y otadiou
ToUu AemidoTiTépou E. kuehniella. Me autij Tn péBodo éxoupe Wia avaAoyia @UAou
BnAukd/apaevikd trepitrou 1:1 (Temerak 1983). H poviuen Tou E. kuehniella peta
ammd 24 wpeg avTikaBioTato Pe véa TTPOVUP@N Kal 0€ AUTA TTOU OTTOMAKPUVOTAV,
Karaypa@otav: 1) o apiBudg auywyv 2) N nuepounvia ekkGAAWNG TWV AUYWV. TN
OUVEXEIQ, VIO TIS TTPOVUNQEG Tou B. brevicornis kataypa@détav 1) n nuepounvia
€€600U TWV evnAiKwy 2) 0 apiBudg Twv evnAiKwy 3) To @UAO Twv evNAIKWY, KaBwG
KAl N nuepopnvia Bavatou Twv evnAikwy. Ta dedouéva yia Tn didpkeia (WG Twv
evnAikwv Kai Tnv woTtrapaywyr avaAubnkav pe ANOVA, evw T1a dedopéva yia Tnv
avaAoyia @UAou e To pn TrapapeTpikd Kpitipio Kruskal Wallis (SPSS 2005).

ATtroteAéopata Kal ZuiATnon

H didpkeia {wng Twv evnAikwv BnAukwv Tou B. brevicornis TToU EKTPAPNKAV O€
TpovUuges ToUu E. kuehniella o1 otroieg avavewvovtav K&Be 24 wpeg nATav
avTioToixa yia TIg 3 d1adoxIKEG yeveEG 22.5, 24.46 kal 18.92 nuépeg Kal dev dIEPePE
OTOTIOTIKA ONUAVTIKG avdueoa aTig 3 diadoxIkég yevees (F = 0.286; df = 2, 41; P =
0.752). H péon didpkeia Cwng Twv evnAikwv BnAukwv Tou B. brevicornis Trou
EKTPAPNKAV O€ TTPOVUUQPEG TOU POSIVOU OKOUANKIOU OTIG idIEG €PYOOTNPIOKES
ouvonkeg ATav 33.2 pépeg (Zapapd kai dAAor 2007) evw OTaV EKTPAPNKAV OE
TTpovUu@eg Tou Sesamia cretica (Lepidoptera: Noctuidae) o1 otroieg avavewvovtav
KGBe 24 wpeg NTav 25.2 nuépeg (Temerak 1983).

H péon ouvoAikrp wotrapaywyr) (auyd / BnAukd) tou B. brevicornis Tou
EKTPAPNKAV O€ TTPOVUPQEG Tou E. kuehniella ntav avTioTtoixa yia TiIg 3 S1000XIKEG
yeveég 274.79, 388.58 kal 254.31 auyd kol Oev BIE@eEpE OTOTIOTIKA OGNUAVTIKA
avaueaa aTig 3 dladoyIkEG yeveég (F = 1.202; df = 2, 41; P =0.311). Autd onpaivel
OTI N WOTTAPAYWY| TTOPEUEIVE OXETIKA OTABEPNA Kal OTIG TPEIG DIAOOXIKEG YEVEEG.

H avahoyia @UAou (BnAukd/olvolo evnAikwv) Tou B. brevicornis TTou
eKTpA@NKav O€ TTPOVUUQES Tou E. kuehniella Atav avtioToixa yia 11 3 S1ad0XIKEG
yeveég 0.55, 0.42 kai 0.50 kai diEpepe OTATIOTIKA ONPAVTIKG avApeca oTig 3
dladoyikég yeveég (Mivakag 1). H avaloyia @UAOU Kal OTIG TPEIG YEVEEG ATAV TTOAU
KOAN Kal €mTEUXONKE, OTTWG TrEpIypd@eTal otnv Eicaywyn, pe Tov KAT@AANAO
XEIPIOPO Twv evnAikwyv (Temerak 1983).

2UUTTEPOCMATIKA  @aiveTal OTI, N €KTPOPy TOU TIOPACITOEIdOUG YIa TPEIG
O1a80XIKEG YEVEEG OTO €pyaoTHplo dev gixe apvnTikg €Tidpacn otnv avdamTuén Kai
avaTrapaywyr] Tou eviouou. Ta atmmoteAéopara uTropei va ondroouv atn BeAtiwon
NG MACZIKAG EKTPOPNG TOu eviopou. H pikprh 1epiodog avatTugng Twv aviAikwy
oTadiwv, o€ OUVOUAOUO HE TNV UWNAN woTrapaywyr, €ival OToIXEIa TTOU YTTopouv
va OUPBAAAOUV OTOV TTEPIOPICKG TWV QUTOPAYWYV eviopwy (Doutt and DeBach
1964). To B. brevicornis umropei va atroteAécel anuavtikd ex0pd Tng E. kuehniella,
TOU POBIVOU GKOUANKIOU KABWG Kal AAAWV AETTIOOTITEPWV.
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Survival, sex ratio and egg production of Bracon brevicornis (Hymenoptera:
Braconidae) under laboratory conditions

Z.VLACHOU and D.A. PROPETOU-ATHANASIADOU

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

Survival, sex ratio and fecundity of adults of Bracon brevicornis (Hymenoptera:
Braconidae) reared on Ephestia kuehniella (Lepidoptera: Pyralidae) larvae were
determined for three successive generations under laboratory conditions. The
average adult life span and the mean egg production did not differ significantly
among individuals of three successive laboratory generations. Mean adult life span
was 22.5, 24.46 and 18.92 days and mean number of eggs laid per female was
274.79, 388.58 and 254.31 respectively for the 3 successive generations. Sex ratio
(females / females and males) of B. brevicornis was 0.55, 0.42 and 0.5 for each of
the three successive generations. It is concluded that B. brevicornis could be
reared and reproduce successfully on E. kuehniella larvae for successive
generations in the laboratory. The results could contribute to the improvement of
the mass rearing of this parasitoid and its use in biological control.
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Alaxpovikn €§€EAIEN Tou TTANBUCOU TWV ONUAVTIKOTEPWY EVTOMWY, TTOU
SnuIoupyoulv olIkovouIKh {nuid ota axapoteutAa Tou N. ‘ERpou

K.I'. AOYAIAZ

EBZ A.E., AitBuvon swmovikwyv Ymnpeoiwy, Ymnpeoia @urompooraaiag, 68200 Opeoridda

MepiAnyn

Ta Caxapoteutha otnv TAéov Twv 10 pnvwyv KaAAIEPYNTIKAG Toug TTEPIGdOU,
OlaxPOVIKG Kal KaTtd oTadio avdatrTuéng, To QUTPWHATOS, Ta veapd @QuUTH, TO
QUANWPO PEXPI KAl TV QVATITUYPEVN pida TTPIV TNV CUYKOUIOA &EXovTal TTPOCBOAES
atd éva Peyaho apiBud eviopwy. Ta dIaQopeTIKA €idn Kal 0 TTANBUCUOG avd €idog,
n ouxvoTnNTa KAl n TTUKvOTNTA ENPAVICHG TOUG, N évtaon TTPooBOoARG Kail n avaykn
MN QVTIMETWTTIOAG TOUG Kol TEAIKA Ol OIKOVOMIKEG ETTITITWOEIS OTNV TTapaywyn
d1apopoTToIoUVTal BIAXPOVIKG Kal KATd TTepIioxr. Ao 10 1975 110U KaAAIEpyoUvTal
ouoTnuaTikd Ta TeUTAa oTO N. 'EBpou 8 €idn evidpwv oe JIOPOPETIKA XPOVIKA
ePiodo TO KABE €idog atraoxdAnoav coBapd TNV KAAAIEPYEIQ. ATTO CUCTNUATIKES
TTAPATNPENACEIS KAl AETITOPEPA CTOIXEia TTOU KaTaypd@ovTal g€ eTala BAcn OXETIKA
ME TNV €U@AvIon, €viaon Kal €€ENIEN Tou TTANBUCUOU TwWV eVIOUWY, @aiveTal 6Tl TO
K@O¢e €idog akoAouBei évav oTaBepd o€ Xpovikn didpkela KUKAO, ouvhBwg oTa 4-6
xpovia. H trepiodog authy Ptmopei va aTmeIKOVIOTEl PE pio KOUTTUAR O€ Hop®H
uTTEPPROANG, apxiovtag atrd TNV XPovIia TTou n alénon Tou TTANBUCOU Tou EVIOUOU
@Bdaoel oc TETOIO €TTITTEDO, TTOU TTAEOV TTPOKOAEI OIKOVOMIKR CnuIid Kol aTTaiTei
eMEPBAON YIA TNV QVTIMETWTTION TOU. ZTNV CUVEXEIQ apoU @BAcEl aTnV PEYIOTN TIWNA
apxiel uttToxwpei PEXPI TNV XPOVIA TTOU TTAEOV N TTOPOUCia TOU OIKOVOUIKG Ogv
atmaogyoAei TNV KaAAiEpyeia. Ta €idn Twv eVTOUWY TTOU KATAYPAPNKAV XPOVIKA HE
v ogIpd eueaviong Toug eivar: Otiorhynchus spp. (Coleoptera: Curculionidae)
péxpl To 1976, Bothynoderes punctiventis (Coleoptera: Curculionidae) amé 1o 1976
péxpr 10 1981, Tanymecus dilaticollis (Coleoptera: Curculionidae) amé 10 1980
Méxpl TO 1986 o¢ €€apon kal ouvéxela o€ Ugpean, Agrotis spp. (Lepidoptera:
Noctuidae) amé T10 1985 péxpl TO 1990, Cassida seraphina (Coleoptera:
Chrysomelidae) amé 1o 1990 uéxpr 1o 1995, Chaetonema tibiallis (Coleoptera:
Chrysomelidae) amdé 10 1995 péxpr 10 2000, kai TéAog o Lixus scabricollis
(Coleoptera: Curculionidae) ammé 1o 2001-2003 kai Tnv TEAEUTAIO TTEVTAETIA KAVEVO
TTAéOV €id0G Oev TTPOKAAEl {NuIG G&ia Adyou KaTatroAéunong. MapaTtnendnke oTi: 1)
TTOoTé Oev ouvéTTeEoe €viaon TTPOOROANG dUO 1 TTEPICCOTEPWY EVIOUWY TNV idia
XPOVIKN TTEPiodo, 2) H £€€apaon atnv eu@Avion Twv JIAQPOPETIKWY EI0WV OXETICETAl O)
ME TNV Kupiapyn KAAAIEPYEIQ TTOU KATA KAIPOUG eVTAOOETAI OTNV OUEIYICTTOPE TOU
TeUTAOU, B) Me TNV akoAouBouuevn KOANIEPYNTIKA TAKTIKA, Y) ME TOV TPOTTO
QVTIUETWTTIONG Kal 8) ME Mia ocipd ATmd AYyPOVOMIKOUG Kal €DOQOKAINATIKOUG
mapdayovteg, 3) O1 eviopoAoyikéG TTPOCROAEG aTmrelholv péxpl e€agdvion Tnv
KOANIEPYEIQ, TTPOKOAOUV TOKTIKA ONUOVTIKEG CNMIEG, ME TNV OTTWAEID QUTWYV, TTOU
odnyei oTNV €TAvVAcTIOPd TOU aypoU, EVW O aPaIOi KAl avouoIouop@ol TTANBUCOiI,
KaBuoTépnon aTNV AvATITUEN Kal KOTAOTPOPH HEPOUG TOU QUAAWMPOTOG ETTIPEPOUV
MEiwon TTapaywylkwy oToixeiwv. H éykaipn Kal owaoTr QVTIHETWTTION TWV EVTIOUWY
dlaxpoVIKG TTEpace atrd TTOAAG oTAdIa, BacifeTal o€ £va SIKTUO TTEIPANATIKWY Kal
OOKIMATTIKWY QypwYV, O OTT0I0G OTOXEUE TTEPA ATTO TNV APIOTN ATTOTEAECUATIKOTNTA,
OTNV OIKOVOUIKOTNTA aAAG Kal oTov ogBacud Tou TTepIBAAAOVTOG.



36 13° MNaveAAnvio EvrouoAoyiké Zuvédpio

Eicaywyn

H pakpd kaAAiepynTikf TTEPiodog, N TTAOUCIO QUTIKI PHAJa TOCO TOU UTTEPYEIOU
600 KOl TOU UTTOYEIOU TUAMATOG TOU QUTOU, O APOOVEG E€I0POEG KAl TO HEYAAO
YEWYPAQPIKO TTAATOG YECa OTO OTT0I0 KAAAIEPYOUVTal Ta {axapOTEUTAA €ival PEPIKOI
atmd Toug TTapdyovTeg, TTou Borinoav va avartuxBei pia mAouolia eviopoTTravida
oTnVv KAANIEPYEIA, PE OXETIKA MIKPEG OIAPOPOTIOINCEIG ATTO TTEPIOXN OE TTEPIOXN.
>tnv 35etiAkal TTAéov 1oTopia TnNG TeuTAOoKOAAIEpyelag oTov N. 'Efpou éxouv
Kataypa@ei mepioooTepa amo 15 €idn evidpwy, Tou dAAa yia BpaxUTepo Kal GAAa
YIQ HOKPOTEPO XPOVIKO BIAOTNUA £XOUV ATTAOXOANCEI TNV KAOANIEPYEIQ TTPOKAAWVTAG
TTOAU ooBapég, PETPIOG KAipakag A acriuavTteg ¢nuiég. ATé autd Ta €idn Ta PIOd,
Bothynoderes punctiventis, Tanymecus dilaticollis, Agriotes sp., Agrotis spp.,
Cassida seraphina, Chaetonema tibiallis, Lixus scabricollis, Scrobipalpa ocellatella,
€xouv I0IQITEPO OIKOVOUIKO evdlapépov, apou €xouv TTapoucia oxedov oTabepd
otnv  didpkela Tou  xpovou. [MpoafdaAlouv didgopa pépn, oOmopIa, VveAPA
OTToPOPUTA, Pifa Kal GUAAD QVATITUYHEVWY QUTWV KAl TTPOKAAOUV ATTWAEIEG TTaPA
TNV QVTIMETWTTION TOUG.

H TTpoypaupaTIouEVN QVTILETWTTION VIO APKETA €idn eTIRBAAAETAI va yiveTal, agpou
Ox1 omdvia atrelAeital akdun kal n empBiwon NG KaAAiEpyelag. Mo opliouéveg
KaTnyopieg eviopwy (e0GQOUG, £VIONA VEAPWY TTTOPOGUTWV) KPIBNKE atrapaitnto
QUTA va gival TTPOANTITIKI) g€ OAn Tnv €KTaON, VW YyIa AAAa €idn Katd TTePITTTWON
KATaoTAATIKA. O €yKaIpeG Kal CwaATEG ETTEUPRATEIC DlaxpoviKd TTépacgav atrd TTOAAG
otdédia, pe Baon Tov ToAUXpovo Kal o€ TTOANG eTTireda Treipapatiopd tng EBZ AE.
O oxedlaopog Tou TTEIPAPOTIONoU €ixe oTOX0 TéPa amd TNV afloAdynon Tng
ATTOTEAECUATIKOTNTAG, OTNV dlEPElvNON Kal €TTIAOY TNG OIKOVOMIKOTEPNG AUoNng
OAAG Kal AQEN pia ogipd a1rd PETPA TTOU aTTORAETTOUV OTNV TTPOCTAGCIA KAl TOV
oefacud Tou TrEPIBAAAOVTOG. H  TTPOANTITIKA  KOTATTOAEUNON  €ival  OXedOV
UTTOXPEWTIKN Kal ETTIBAAAETAI HE OPO TOU CUPPWVNTIKOU TEUTAOKOAAIEpYEIOG. Me Tov
oxedlaopo Kai TNV opbn KaBodrynon Twv MEWTTOVIKWY YTTNPECIWY, TTOU €XOUV KAl
TNV €uBUVN TNG EQAPUPOYNG, TOGO N €TTIAOYR TNG XPHONG TWV QUTOPAPUAKWY, 6GO
1B1aitepa n TeEXVIKA aAAG Kai n peBodoloyia epapuoyAg gixe pia onuavTikh eEENIEN
aTnVv TTopEgia Tou xpovou. '‘ETal Tnv KaBoAIKA €Qapuoy HE WEKACOHUO TTPOCTTAPTIKA
Tou lindane, ypriyopa QVTIKOTECTNCE 1N YPOUMIKA €QApPOY  KOKKWOWV
EVTOUOKTOVWY OTTWG, aldicarb, carbofuran, chlormephos, terbufos. Tnv Guvéxela
Tnv TeAeutaia 10etia oTadiakd n xperAon Twv KOKKwOWYV uTTokabioTaralr pe tnv
MEBODO €TTéVOUONG TOU OTTOPOU HE EVTOUOKTOVA, carbofuran, carbosulfan kai
imidacloprid.

21V dIdpKeIa TNG KAANIEPYNTIK TTEPIOdOU avAaAoya HPE TNV TTPONYOUMEVN TOU
TEUTAOU KaANIEpyela, TOV XPOVO €U@AVIONG TOU EVIOUOU O€ OXEOn ME TO OTAdIO
AvATITUENG TWV QUTWYV, TO €i00G Kal TNV TTUKVOTNTA TOU TTANBUCHOU TwvV EVTOPWYV
ekTeAOUVTal aTTé pépoug TnG EBZ A ouoTivovtal oToug aypoTeg va yivovtal
WEKOOMOI MPE €éva 1 ouvOuaouO EVTOUOKTOVWY, TIOU €AEyXouv €va 1] Kal
TTEPIOOOTEPA €i0N EVTOUWYV. APKETEG XPOVIEG OTIG TTEPIOXEG ME €viovn TTPOCROAA
yivave 2 kal 3 Wekaopoi Ye aTTOTEAECHA N €KTAON TTOU WeKAOBNKE OUVOAIKA va
Cemrepdioel BewpnTikd TNV KAAAIEPYOUEVN €KTACT.

O1 TTpooBoAég TTapd TNV KATATTOAEUNON O OPKETEG XPOVIEG KpivovTal
onMavTikéG. AuTEG TTPOKAAOUV apaiwan Tou TTANBUGHOU TWV YUTWY, TTOU UTTOPE va
odnyfioouv KAl O €TTAvaoTIopd Tou aypou, kKaBuoTepoUv Tnv avdrTuén,
Onuioupyolv €uueca TTPORAAUATA KAl €XOUV AUECES OIKOVOUIKEG ETTITITWOEIS OTNV
TTapaywyr 1600 yia Tnv Zaxapoflounxavia 600 Kal yida To £I00dnNua TwVY aypoTwV.
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H mrapoucdia aAAd 18iaitepa n TTUKVOTNTA TwV TTANBUCUWY Twv EVTOUWY, TTOU
Katé Kavova SIaUop@wWVOoUV Kal TNV évtacn TTPOCGROANG g€ KaB' éva €idog XwpIoTd
Kal oe oxéon Me Ta GAAa dlagopoTtroigital oTnv OIAPKEID Twv XPOvwv Kal
TTAPOUCIAdel agloonUEIWTa XOPOKTNPIOTIKA. ATO autd ot 4 €idn, TavUUEKOG,
OI10NPOOKWANKEG, aypoTida Kal gBopihaia TTapatnpeital yia ouvexn rapouaia pe
OI0QOPETIKN évraon oTnv dIAPKEIa Tou Xpovou. Z& AAAa 3 €idn, KAeovog, GATNG Kal
ANi€og n Tmapouaciag Tou gival TTEPIOBIKA 3-5 €TWV Kal SIAKOTITETAI OXEOOV aTTd ica
Xpovikd dlaoTthpgaTta  TTavieAoug armouciag. TéAog TO  €idog TnG Kaooidag
eMpaviodnke Eagvikd yia pia S5etia ékave Tov KUKAO TOU Kal PE TOV B0 TPOTTO
oxedOV e€apaviobnke.

1) Z15npookoUAnka, Agriotes sp.

‘Exel otaBepr) mmapoucia OAa Ta xpodvia MPE TIOAU pIKpr) OlakUuavon Tou
TTANBUCPOU aAAG Kal Tou ETITTEOOU TWV TTPOCROAWY Tou aTTd Xpovid ae Xpovid. Ol
{nuIEG TTpoKaAoUVTal ATTO TIG TIPOVUUQEG TOU EVTOUOU, TTOU TTPOoC&AouUV TO OTTOPO
OAAG KOl YEVIKOTEPA TO UTTOYEIO TUAPA Tou QuTOU. O1 TTPOVUUEPEG KIVOUVTaI PECT
OTO XWHa PéEXPI Kal 1-2 eK. KATW aTTd TNV £TTIPAveIa Tou £8dPous. KataoTpépouv To
oTTépO 1] atropudouV Ta veapd QUTA PEXPI TO OTADIO TWV 2-4 @UAAWV OTO UYOG TOU
Aaipou. ‘Evroveg TTPooBOAEG KOTAOTPEPOUV TEAEIWG TNV @uTEid | aApaAIIVOUV
ONMAVTIKG TO TTANBUGHS TWV QUTWV.

Eival évtopo TToAu@dyo, TTpoaBaAel axeddv OAeG TIC KAAMIEPYEIES Kal IDIQITEPQ [E
MeyaAo apiBud @utwyv oTo oTpéuua. H coBapdtnta tTng TPooPRoArg emrnpedleTal
atmmo 10 €id0g TNG TTPonyoupevng Tou TeUTAOU KaAAiépyeiag. Euvoeital onuavTtika
ammd Ta oItnped Kal TNy undikA. O1 TpovUu@eeg Couv Kal TpEPovTal ammod pPideg Kai
QUTIK& UTTOAgiypaTta yéoa oTo £€3a@og OTTou KAgivouv Tov BIoAoyikd TOug KUKAO
ouvnBwg ae 2 xpovia. AvdAloya pe TIG Beppokpaaieg Tou €8A@OUG KIVOUVTAl O€
Ola@opeTikd BdBoc. Tnv dvoin aveBaivouv aTo ETTIPAVEIOKO OTPWHA OTTOU KOl
TTpokahoUv TIG {nuiéG. QG OIKOVOUIKO EeTTiTTedo TTPOOPROAAG Kpivovrar o 2,5
TTPOVUUPES OTO TETP. PETPO.

2) KoptookoUAnka  AypoTida, Agrotis spp..

‘Exel yia otaBepn TTapoudia oTa TePICaOTEPA XPOVIa, 0 TTANBUCUOG TOU EVTOUOU
OlI0QOPOTTOIEITAl  oNUAVTIKA aTTd Xpovid Ot Xpovid he avaloyn diakupavon Tou
emmmédou NG TTPOoBoAAG. H gu@dvior Tou ATav TePIOdIKN péxPl To 1981, gixe pia
€€apon age O6An tnv didpkeia atnv 10etia Tou "80, KaI OTNV CUVEXEIQ TTEPVA Hia
Upeon pEXP! kai onpuepa. O1 {nuiEg TTpokaAoUvTal aTTd TIG TTPOVUHPES TOU EVTOUOU,
TTou TTPOCRAAouv TO UTTOYEIO TUAWA Tou @uTOU. OI TTPOVUUEPEG KIVOUUEVEG Aiyo
KATw atrd TNV €MQAVEIQ TOU £DAPOUG KOBOUV Ta VEAPA QUTA PEXPI AKOPN KAl TO
oTa0I0 TwV 4-6 QUAAWV akpIBwWS OTO UWog Tou AaiyoU. ‘Evroveg TTpoooAEg
KATAoTPEQPOUV TEAEIWG TNV QUTEIA, N oTToia OdNYEITaI UTTOXPEWTIKA OE ETTAVAOTIOPA.
e nmOTEPEG TIPOCROAEG TTPOKOAOUV peiwon Tou TANBUCHOU TwWV  QUTWV
KaBuoTépnon oTNV AVATITUEN PE ETTITITWOEIG OTAV TTAPAYWYI).

Eival éviopo mmap@dayo kai TTpocAaAel oxXedov OAEG TIG AVOIEIATIKEG OKAANICTIKEG
KOANIEPYEIEG, TTOU EVIAOCOVTAl OTNV QUEIPICTTOPA Tou TeUTAOU. H gofapdtnta Tng
TTPOOROAAG €TTNPEAdeTal TTEPICOOTEPO OTTO £0APOAOYIKEG TUVOAKES OTTWG, BapIdg
ouoTtaong €06A@n, XPOVIEG YE UWNAN uypacia Kal TTANUPUPICUEVOL aypoi Euvoouv
TNV €¢apon NG TMPooBoAng. ‘Exel ouvnBwe pia yeved, o€ OPIOCUEVEG XPOVIEG ME
TTOAEG Bpoxég oTnv didpkela Tou KAAoKaIpIoU eugavifeTal Kal deUTePn yeVEd, TTOU
amo@UAAWVEI Ta avatrTuypéva TeUTAa. Kiveital oxeTikd SUOKOAA Kal HOVO OE PIKPEG
atmmooTdoelg atnv dIdpKeEIa TNG VUKTAGS. KatavaAwvel peydAn @QuTik pala, yrI' autd
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KAl MIKPOG TTANBUCUOG TTPOVUNQWY gival Kivouvog yia Tnv KaAAiEpyeia. OIKOVOUIKO
eTiTTed0 TTPOCROANG €ival N TTAPOUTIa 2 EVIOUWY avd TETPAYWVIKO HETPO.

3) KAeovég, Bothynoderes punctiventis

Hrav xpovikd 10 TTpwTO £viopo TTou aTreiAnoe Tnv KaAAiEpyela otnv 10eTia Tou
’70. H évtovn TTapoucia Tou OPwG €ixe OXETIKA WIKPR SIAPKEIQ JOVO pia SeTia. ZTnv
ouvéxela eu@aviceTal TepIodIKA Xwpig N TTapoudia Tou va TTPoKaAgi avnouyia. Tnv
¢NMIG TNV TTPOKAAEL TO TEAEIO £VTOUO, TTOU TTPOCRAAEI TO UTTEPYEIO TURAKA TOU QUTOU
ME emiKivOuvo OTASI0 aUTO TWV KOTUANBOVWY PEXP!I Kal Ta 4-6 @UAAQ. ATToTeAei
MEYAAN aTTelAn] yia Ta veapd @QuUTA, Ta OTTOI0 KOTAOTPEQPEI TEAEIWG KAl O aypog
otépvetal Eavd. E1a TeAeuTaia 5-6 xpovia TTapaTnpolvTal Kal coBapég TTPOCBOAEG
TOU PICIKOU CUCTAHATOG TWV QUTWYV aTTO TIG TIPOVUUPEG TOU EVTOUOU.

Eival évtopo pe atmokAeioTiké evioTr To axapOTeUTAO yI' aUTO Kal n diakupavon
TWV TTANBUCUWY Tou, N €EATTAWOCT TOU Kal n évracn TTPOoROAAG Tou eTTnpeadeTal
dueoa ammod TNV TTUKVOTNTA TNG KOANIEPYEIOG O€ Wia TTEPIOXH Kal TNV hn TAPNON TG
4eT0UG QUEIYIOTTOPAG. 'EXEl Mia yeved TO XpOvo Kal SlaxelAdel Ye TNV TEAEIQ HOPYI)
Tou Péoa oTO £8APOG 1 0 QUTIKA UTTOAgippaTa. Tnv emoPevn xpovid eEEpxovTal
evwpIig TNV avoign kai Tpépovtal Pe Ta veapd @utd. KatavaAwvouv HEYAAES
TTO0OTNTEG GUAAWY yI' AUTO Kal TO OIKOVOMIKG €TTiITTESO TTPOCROAAS €ival TTOAU HIKPS
MOAIG 1 £VTOUO OTO TETPAYWVIKO PETPO.

4) Tavipekog, Tanymecus dilaticollis

Ocwpeital To MO €TMIKIVOUVO yia TNV KaAAIEpyela EvTouo. Epgavicbnke o1o TEAOG
NG 10¢tia Tou ‘70, 6TAV APXIOE VO UTTOXWPEI O TTANBUOUOG Tou KAgovoU Kal KA’
O6An Tnv didpkeia TNG €Téuevng 10eTiag o TTANBUGUOG Kal N éviacan TTPOCGROANG Tou
TTapoudiace PeyaAn £Eapon. ZTnv OUVEXEID HEXPI OARUEPA oI TTANBucouoi Tou
TTEpIopicOnkav onuavTtikG Kal YTTAKe o€ OeuTepn Woipa. O1 nuiEg TTpokaAolvTal
atré 10 TEAEIO, TTOU TTPOORAAEI TO UTTEPYEIO TURAPA TOou QuTOU. Eival TTOAU emmikivduvo
yia Ta veapd @QUTA Ta oTroia 6Tav Ta TTPOCRAAEl GTO OTASIO TWV KOTUANdOVWY Ta
KATAOTPEPEI TEAEIWG Kal €AV N YEIWON Tou TTANBUCHOU TwV QUTWV €ival ONPAVTIKF O
aypog odnyeital ae emmavaoTropd. MNMpooBoAr o€ 1m0 eyaAuTePo OTAdIO avATITUENG
TWV QUTWV emBpadivel TO pubBud avATITUENG TWV QUTWV UE ETTITITWOEIG OTNV
TTapaywyn.

Eival évtopo Trap@dyo, ye KUPIO EeviaTr) TO KAAOQUTTOKI, TOU OTToioU N KOANIEpYEIQ
OTav evIAOnke OTNV OPEIYPIOTTOPA Tou TEUTAOU ETTNPEACE KABOPIOTIKA Tnv
e€AMAWOT, TNV TTUKVOTNTA TWV TTANBUCPWY Kal TNV €viaon TTPooBoArig. Aivel pia
YeVEQ TO €10G. Ta TéAeia diaxeipdlouv oTo £80QOG Kal OTA QUTIKA UTTOAEiYuATQ,
1I01aiTEPA TOU KAAQPTTOKIOU, ATTO TO OTroia €E€pyovTal KATA KUPATO ThV ETTOPEVN
avoiEn o€ pakpU XPOVIKO OldoTnua avaloya HE TIG €OAQOKAIUOTIKEG OUVONKEG.
MpooBd&Aouv Ta veapd QUTA yia va Tpagouv Kal €101 dnUIoupyouv Ta TTPORAARuaTa
atnv KaAAiEpyeia. OIkovopikd eTTiredo TTPOTROANG £xel uTTOAOYIOBET 6T gival Ta 3-5
EVTOUO OTO TETPAYWVIKO PETPO.

5) Kaooida, Cassida seraphina

EugavioBnke fagpvika oTig apxég Tng 10eTiag Tou '90, étav dpxioe va UTTOXWEI
0 TTANBUC OGS TOou TaVUEKOU Kal UaTePa aTTd Wia évrovn TTapoudia yia pia Setia pe
TOV iB10 TPpOTTO OXEdOV eCapavioBnke. O1 {nuIEG TTpokaAouvTal aTTd TIG TTPOVUNQES
TOU €vTOUOU TIou TIPOCRAAEl Ta QUAAG Twv TeUTAwv. O1 TTPpOVUUQPEG TTOU
EKKOAA@TNKAV aTTd Ta auyd TToU atToBETOVTal OTNV KATW ETTIPAVEID TWV VEAPWY
QUAAWV, TPEQPOVTAI QVOIYOVTOG MIKPEG TPUTTEG, Ol OTTOIEG MEYOAWVOUV WPE TNV
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augnon Tou peyéBoug Twv QUANwvV. 'ETOI pEIWVETAl N QUANIKR ETTIQAVEIA KOl
onuioupyouvTal TTPOBAAUATA OTNV QUGCIOAOYIKH AVATITUEN TWV QUTWYV. 2Z& OYIHPES
OTTopPEG 1 o€ KABuaTepnuévn AVATITUEN Twv QUTWV dnuioupyolvTal coBapdTeEpa
TPoBAAMaTa, 6Tav TTPooRAAAOVTAl O KOTUANDSGVEG A Ta veapd PIKPA o€ TTIQAVEIQ
@UAAQ.

‘Exel eviotég QiICavia TnG oikoyévelag Twv Chenopodiaceae, n mrapoucia Twv
oTToiwv péoa oTIG QuTEieg Twv TEUTAWV BonBolv Tnv auénon Tou TTANBuopoU Kai
TNV €€ATTAWGON TOU €vTOPOU. ‘Exouv KaTtaypagei 2-3 yeveég To XpOVO avaioya WE TIG
KalpikEG ouvBnkeg. Oyx1 omdvia ptopolv va OUVUTTApYXouv OTo  QUAAwaA
TautOxXpOVa Ol 4 HOPQPEG TOU €VvTOPOU. To TEAEIO WTTOPEl va TTETAEEl KAl va
METOKIVNOEi Ot OYXETIKA peyAAeg atrooTdoelg. O TTPOVUUQEG gival MPIKPEG Kal
KOATAVOAWVOUV HIKPR TTOoOTNTA TPOQG £TCI TO OIKOVOMIKG €TTiTTEDO TTPOCROANG
Kpivetal o1 3-5 TTpoviu@eg 010 QUTO 1 25-30 OTO TETPAYWVIKO PETPO.

6) AATng, Chaetonema tibiallis

Eivar To 1o pikpd oe péyebog évropo. ‘Exel pia 1epiodiky eu@dvion atnv
O1GpKeIa Tou Xpovou. ZoBapd TTPORANua oTnv KaAAIEpyeia dnuioUpynoe oTa PETO
NG 10¢Tiag Tou ‘90, éTav uTToXWPENOE O TTANBUCUOG TNG KAOTIdAg Kal gixe SIGPKEIN
Mia Setia. Eixe GAAeg OUO TTEPIOBIKEG ep@avioelg 5eToug dlIApKeIaG OAAG TTOAU
MIKPOTEPNG £vTaonG. ZoBapéS CnUIEG TTPOKAAOUVTAI aTTO TO TEAEIO TTOU TTPOCRAAEI
TO QUAAWMO aTmd TO OTAdIO TWV KOTUANBOVWY HEXPI OKOPN Kal TNV €TTOXN TNG
OUYKOMIONG. To TEAEIO yia va Tpa@ei avoiyel MIKPEG TPUTTEG GTO QUAAO, OI OTTOIEG [E
TNV aognon TnG QUAAIKNAG emiQAveiag peyaAwvouv. H tmpooBoAfl Tou KpiveTal
emikivduvn pévo étav apxidel TToAU TTpwIPa atrd To OTAdI0 TWV KOTUANSGVWY, TTOU
TTPOKOAEI KABUATEPNGN OTNV AVATITUEN KOl PEILWVEI TNV QUAAIKN ETTIQAVEIQ.

MpooBaAel kal GAAa QUTE, OTTWG TO KAAUTTOKI Kal TTOAG QiCavia, 181aiTepa TNG
olkoyévelag Cruciferae. 'Exel 3-4 yeveég 10 Xpodvo, n €CATTAwoN Kal 1I81aiTepa n
évraon TIPOOROAAG €uvoeiTal O QuTeEieG PE KaBuoTépnon OTnv avdamTuén, HE
XOMNAG QUAAWMG Kal Je apalols TTANBUCHOUG. AGyw Tou PIKPOU Toug PeyEBoUG Kal
NG TIEPIOPIOUEVNG TTOOOTNTAG TPOPAG OOV  OIKOVOUIKO ETTITTEDO  TTPOCROAAG
Kpivovtal Ta 10 évropa avda QuTo.

7) Ai§og, Lixus scabricollis

O TANBuopog Tou €xel pia TTEPIOBIKN gu@avion Oidpkela 3-4 €TWv, TTOU
dlakoTITETAN OTTO ion TrEPiodo TéAeIag atrouaiag. At 1o 2001 epgavilel pia £Eapaon
TTANBuopPoU pe avdAioyn éviaon TTPoafoAng. Or {nuiEg TTpokaAolvTal TOOO ATTd TV
TENEIQ OPPN TOU €VTOUOU, TTOU TTPOCRAAEI Ta QUAAG BNnUIOUPYWVTAG TPUTTEG, OGO
Kal ammd TIG TTPOVUUQEG, TTOU TPEPOVTAl AVOIYOVTAG OTOEG OTOUG MIOXOUG TwV
@UAAWV. O1 TTpocBoAég dlapkoUv aTTd TO OTADIO TWV VEAPWY QUTWV WEXPI Kal TNV
ouykKopIdn Kal éXouv oav atroTéAeopa Thv KaBuoTépnon TNG OJOAAG avATTTUENG TWV
QUTWV PE OUVETTEIEG OTA TTAPAYWYIKA OTOIXEIA.

To évropo TTpoafdAel kal Tov nAiavBo 6TTwg Kal éva peydAo apiBuod Qicaviwy. H
e€AmAwoN Tou eviduou Kal n €vracn TPOCBOoARG euvoeital amd To €idog NG
AUEIYPIOTTOPAS Kal aTrd TIG KalpIkEG ouvOnkes. O1 TeAeuTaieg eTnpedlouv Apeca TO
BioAoyiké Tou KUKAO Kal Twv aplBUd TwV YEVEWY OTNV KAAAIEPYNTIKY TTEPiI0dO. 2TIG
€EMNVIKEG TUVBRKEG, TTOU €ival EUVOIKEG yIa TO EVTOUO £X0ouv PETPNBEi 3-5 yeveég. Qg
OIKOVOMIKOS eTTiTTE®O TTPOCBOANG KpiveTal 0 apIBUdG Twy 2-3 TTPOVUUQWY avda QuTO.
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8) ®Bopipaia, Scrobipalpa ocellatella

Eival évtopo pe ouxvnA kal oxedov o1abepr] TTapouaia atnv dIApKEIQ TOU XPOVOU.
YywnAdTepou Babuol TTPoCROAEG KATaypAPOVTal OE TTEPIOXEG, TTOU TTOTICovTal ME
KATAKAION. Znuid TTPOoKaAoUV Ol TTPOVUPQEG TOU €VTOMOU TToUu TTPOCRAAel Tnv
KapdI& Tou @uTOU. XpOoVIKA ep@avifovTal TTOAU apyd Tov ZeTTéuPpio Otav TTAéov
€Xel apxioel n ouykouidn Twv TEUTAWV, yI' aQuTO Kal Bewpeital TO EVIOUO HE TIG
NOTEPEG VIO TNV OIKOVOUIKOTNTA TNG KOAMEPYEIOG OUVETTEIEG, AKOUN Kal PE TTOAU
£€vTovn TTapouaia.

‘Exel ammokAeIoTIKG EevioTr TO TEUTAO, N €€ATTAWON Kal N augnon Tou TTANBucpoU
TOU €UVOEITAI aTTO TIG ENPOBEPMIKEG OUVBNKEG TNV TTEPIODO TOU BEPOUG Kal ToV
TpoTTO TroTiopaTtog. H BioAoyia Tou £xel oxéon PE TIG KAIMOTOAOYIKEG OUVONKEG, EXEI
ammd 1-3 yeveég. To TEA€IO yevvd Ta afyd Tou oTnv Kapdid Tou QuUTOU, atrd OTToU
TPEPOVTAl KOl Ol TIPOVUUQPEG MOAIG eKKOAa@BoUV. e aypoUlg pe TpoofoAr; 100%
TWV QUTWV OEV €XOUV KATAYPOPEI AKOUN {NUIEG O€ OIKOVOUIKO ETTITTEDO.

ZUPTTEPATHATA

H evropotravida péoa ota JaxapoTeutAa eival TTOAU TTAoUCIO KAl PE PEYAAO

evlIagEpov yia TNV BIwoIudTNTA KAl OIKOVOUIKOTNTA TNG KAAAIEPYEIQG:

- Ta éviopa T1ou TpoofdAouv Ta QUTA OTO veapd OTAdIO €ival TTOAU TTIO
ETMKIVOUVA aT1Td QUTA TTOU TTPOKOAOUV TTPOCROAEG O avatrTuyuévo oTddio
PUTWV.

- Ta éviopa TTou TTPOKAAOUV CNUIEG OTO UTTOYEIO THANA TOU QUTOU UTTOXPEWTIKA
TPETTEl va  avTideTwTTi(ovTal e  TIPOANTITIKEG eTeuRAcelg. Autd TTou
TpooBaAouv 10 UAAWNA TTEPa aTTd Tov EAeyXO TOUG HE TA BIGCUOTNUATIKA
EVTOUOKTOVA €OAQOUG TTPETTEI CUUTTANPWUOTIKA VA QVTIMETWTTIOO0UV Kal JE
KOBOAIKO wekaouo. H wekalopevn €KTAON TIG TIEPICOOTEPEG XPOVIEG
Eemépaoe o ToooaTo 10 50% TNG KAANIEPYEIQG.

- Tnv idla koANigpynTiK TTEPiodO  dev  €xouv  eupavioBei ouyxpovwg 2
EVTOUOAOYIKEG TTPOCBOAEG HEYAANG €vTaonG.

- H £€apon piag eviopoAoyikAg TTPOOROANG KATA Kavova akoAouBei Tnv Ugean
KATTOI0G GAANG TTOU TTPONYRBNKE XPOVIKA.

- O mANBuopdg Tou KABE €idoug eviopou éxel Aiyo TTOAU Tnyv idia cupTTEPIPOoPd
OXETIKA ME Tnv Olaxpoviky €ZEMIEN Tou. AAMNa  €idn eugavifouv pia
o1oBepdTNTa, KOl GAAa €xouv pia Teplodikry dlakupavon péoa Ouwg o€
oTaBepd XPOVIKA dIaaTHHATA.

- A6 10 2003 Kai pETA Oev €xouv TTapaTnENnBei COPRAPEG EVTOUOAOYIKEG
TIPOCROAEG E OIKOVOUIKO eVOIOQEPOV aTTO KavEva €i00G EVIOOU.

- Xpoviég peE TIPWIKMN oTTopd, Tou €Ca0@ANICE  OMOIOPOP®O  GUTPWHA,
TANBUCOWO, OTTWG Kal Taxeia avaTTuén @QUTWV TTEPIOPIoE TOV KivOuvo
EVTOUOAOYIKWY  TTPOOBOAWY, peiwoe TO KOOTOG QVTIMETWITIONG KAl
ENAXIOTOTTOINCE TIG ATTWAEIEG.

BiAloypagia
E.B.Z. A.E. AtroteAéopata Epeuvnrikou ‘Epyou etwv 1975 éwg 2007.
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Seasonal appearance and population fluctuation of economic important the
most important insect pests in Evros area sugar beets

K.D. DOULIAS

Hellenic Industry Sugar S.A., Crop Protection Service, Orestiada Sugar Factory,
68200 Orestiada, Greece

Sugar beets cultivation from seed, nursery plants, leaves, growth plants end
roots, attack from a large number of insects. The species, population, frequency,
appearance, tension, violence, control, and the economical sequences vary into
the time in the same area. In the North East Greece (Evros Prefecture) the last 35
years more than 15 species have been recorded to attack sugar beets and half of
them caused in the time economical damage. In a large scale monitoring studied
their life cycle, way of attack, severity of damage, way of control and the
economical sequences. Insect's species that have recorded and studied are
Bothynoderes punctiventis, from 1976 to 1981; Tanymecus dilaticollis, from 1980 to
1986; Agrotis spp., from 1985 to 1990; Cassida seraphina, from 1990 to 1995;
Chaetonema tibiallis, from 1995 to 2000; and Lixus scabricollis, from 2001 to 2003.
Agriotes sp. and Scrobipalpa ocellatella, are present all the year around. The last 5
years no serious pest attack has been recorded. The main points of this research
are:

1) The period attack' s tension for every insect has definite limits from 4 to 6
years and never did not exist interaction of two or more species.

2) The insect attacks threat damages the seeds and seedlings, increases the
population of plants and sometime the field resow. Also, increases the foliage of
the plant, delays the plant's development, increases the production and rarely the
plantation can be destroyed.
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Emdpdoeig upnAwyv BgpHOKPATIWY OTNV ETIRIWON KAl WOTTAPAYWYH TOU
ddkou Tng gAidg

M. MAMNNA', . MIPOY®AZ2 N. KOYOAAH', M. MNIEPH" kau A.X. KOBAIOE'

' ApioToréAeio Mavemotiuio Osaoalovikne, Mewmoviki SxoAr, EpyacTripio E@apuoouévng
ZwoAoyiag kai MNMapaaitoAoyiag, 54124 Osaoalovikn
ZAnpOKpirg/o lMavemoriuio Opdkng, Epyaotripio ewpyikng EvrouoAoyiag kar ZwoAoyiag,
68200 Opeoriada

MepiAnyn

MeAeTACOQUE OTO €PYOOTAPIO TNV €TOPACN UWNAWY BEPPOKPACIWY OTNV
emBiwon  avAAIKwy Kal eVAANIKWY aTtouwy Kal oTnV woTrapaywyr OnAukwyv Tou
ddakou TnNG eNIdG. H emBiwon TTpovup@wy Kal evnAikwy o€ Bepuokpaaies péxpl 38 C
ATAV UWnAn, eV PEIWVOTAV O UWPNAOTEPEG Bepuokpaaicg. H wotrapaywyn Kai n
Makpolwia Twv eVANKWY BNAUKWY PEIWVOVTAV CNPAVTIKA PETA TNV €KBECT TOUG O€
uynAég Bepuokpaoieg. Zudnteital pye BAon Ta AmmOTEAéOUATA, N IKOVOTHTA TOU
EVIOUOU va €IRIOVEI Kal avatrapdyetal otn OIAPKEIQ Twv BEPIVIOV PNVWV JE
uynA£ég Bepuokpaaieg.

Eicaywyn

H avdarTuén, avotmapaywyikr IKavotnTa Kol SUVAMIKY) Twv TTAnBuouwv Tou
0dKkou TnNG MGG emnpeddovtal oe peyGAo BaBud atmmd opiouévous apIoTIKoUg
TTOPAYOVTEG OTTWG N BepuoKkpaacia, n eWTOTTEPIOdOG Kal N OXETIKA uypagia (ZY).
2710 UTTaIBpo o€ TTOAANEG TTEpIoXEG TNG EAANGDAG éxel Bpebei 6TI N avaTrapaywyikn
IKAVOTNTO TOU EVTOPOU TrEpIOpIfeTal 0T BIAPKEID TG AVOIENG KAl TWV apPYXWV TOoU
Bépoug €€ aitiag Kupiwg TNG Bepuokpaaiag Kal TNG ewToTTEPIGdOU (Tzanakakis and
Koveos 1986, Koveos and Tzanakakis 1990). ®aiverar emiong 61, otn didpkeia
TWV BepIvWV PNvwV €€ aiTiag Twv IBIAITEPa UYPNAWY BEPPOKPATIWY Kal TNG XAUNAAS
2Y, n TPoCBOAA TwV KAPTTWV aTTO TO €VTOMO €ival OXETIKA MIKPR. ApyoTepa, OTO
TEAOG TOU BEPOUG KAl aPXES GBIVOTTWPEOU WE TNV TITWOoN TNG BepuoKpaaciag Kal Tig
TTPWTEG POIVOTTWPIVES BPOoXEG, ouppaivel pia padikn atréBeon auywy Kal akdAoudn
auénon Tou TTANBUCGPOU Kal Twv CUAAAWEwWY evnAikwv o€ Trayideg. MNponyouueveg
MEAETEG pag €DeIEav OTI N XaunAR £Y mTapeP modilel TRV avatmapaywyiky wpiuoTnTa
BnAukwv TOoU OAKOoU TNG €NIGG Kal TTapdAAnAa peiwvel T didpkeia {wrG Toug
(Broufas et al. 2009). Mia péa@atn ueAéTn atnv Kahipopvia, £B€IEE OTI N €kBeon
eVAAIKWY BNAUKWV yia PIKPO Xpovikd didoTnua o€ uwnAég Bepuokpaaieg Treplopidel
TNV IKavOTNTA TITAGNG TWV VAAIKWY BnAuKwv Tou evidpou (Wang et al. 2009).

210X0G TNG Trapoucag epyaciag ATav n MEAETN TNG €midpaong uwnAwv
Beppokpaciwy oTnv emiwon avAAIKwy Kal eVAAIKWY atduwv Kabwg Kal oTnv
woTTapaywyn Tou dAKoU NG eNIGG.

YAika-MéBodol
MNa 11g avAykeg Twv TTEIPAPATWY XPNoIJoTroIRnkav avAAlka Kal evAAIKO dToud
Tou 8AKoU TnG €AIGG TTou avaTrTiocovTav o€ eAaidkapTro og 25°C kal dZ 16:8. Ta
dtopa autd ATav ATTOYOVOl TTPWTNG YEVEAG Miag €pyacTnPIOKNG OTTOIKIOG, TTOU
EYKATAOTAONKE TTEPITTOU £va uAva TTPIV aTTd TNV £vapgn Twv TTEIPANATWY, PJE ATOUA
TTOU TTPOEPXOVTAV ATTO £va eAdIVa TNG TTEPIOXAS OEpung O@eaoalovikng.
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Auyd Kail TTPOVUPQES DIAPOPETIKWVY OTadIWV eVTOG TOU EAQIOKAPTTIOU, VUUQES Kal
eVAAIKa TOU eviéuou d1aTnEOUVTAV YIa 2 WPEESG O€ Mia oipd UWNAWY BEPUOKPATIWY
(34-42°C) kai 0Tn ouvéxela TTPoadiopifoTav n emBiwar Toug. MeAeTABNKE €TTioNG N
IKavOTNTA EYKAIJATIONOU Twv evnAikwy dnAadrn Tng alénong avioxns o€ UWNAEG
Bepuokpaaieg, HETA ATTO TTPONYOUNEVN €KBECN TWV ATOPWY O€ Hia OXETIKA UWNAN
Bepuokpaaia (33°C) yia 1 kai 3 pYEPEG.

Me okotré va diatmoTwlei n emidpaon Tng €kBeong Twv evnAiKwv 0 UYNAEG
BEPUOKPATIEG OTNV  AVOTIOPAYWYIKN TOUG IKavoTnTa, €VAANIKA OnAukd TTOU
emBiwvav PeTd TNV €kBeon Toug o€ UWNAEG Bepuokpaaieg, dlaTnPoUVTaV OTOUIKA
o€ KAOUBIA kal TTpoadiopIfOTaV KaBNUEPIVA 0 apIBUOS TWV AUYWY TTOU aTTEBETaV o€
ehaidkapTro yia 10 pépeg.

AtroteAéopaTta-ZudATnon

Ta 1000074 €MMIRIWONG AUYWY, TIPOVUUQWY OIOQOPETIKWY OTASIWY Kal EVNAIKWY
nrav 1IB1aitepa uwnAd oe Bepuokpacieg pExpl 38°C, evd TWV VUPQWYV HEXPI Kal
40°C. AvriBeta, og upnAdTEPEG BEPUOKPATiES T TTOCOCTA €IRiWONG ATAV XaUNAd
€wg kal undév. MNponyoUuevog eYKAIHATIONOG TWV EVANKWY BNAUKWY aTOPWY HE
€kBeon Toug o€ 33°C yia 1 kal 3 Pépeg, €ixe WG aTmmoTEAECUA TNV augnuévn avToxn
Kal empBiwon og uwnAéc Bepuokpacoics. H wotrapaywyn kar n didpkeia (wWAG Twv
eVANKWY BnAuKwv peiwbnkav PeT& atmrd TTponyouuevn €kBeon o€ UuWnAég
BepUOKPATiES.

Ta amoteAéopatd pag €deifav ot N Bpaxuxpovn €kBeon Twv atéuwy Tou ddKou
NG eNIAC O€ UWNAEG BepUOKPATIES TTAPATTAACIEG PE EKEIVEG TTOU ETTIKPATOUV OTO
UTTaiBpo oTn dIdpKeIa TwyY BEPIVOV UNVWV o€ TTOANEG TTEPIOXEG TNG EAAGDOG, €ixe
OUCHEVA €TTIOpAC GTNV ETTIRIWON KAl TNV AVATTAPAYWYIKH IKAVOTNTA TOU EVTOLOU.
O1 apvnTikEG auTéEG €MOPACEIS TWV UWNAWY BEPUOKPATIWY OE CUVOUACOHO HE
TTAPATTAACIEG ETTIOPACEIC AAAWY ABIOTIKWY TTAPAYOVTWY OTTWGS N XOWNAR OXETIKA
uypagia Ba tpétrel va AapBdavovTal uTr” SWIv yia TNV EKTiUNCN TNG TTAPOUCiag Kal
NG TTUKVOTNTOG TTANBUCHOU Kal KOT €TTEKTACn yia TN AAWn [ Ox1 PETPWV
QVTIMETWITTIONG TOU EVTOUOU.

BifAioypagia
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Effect of heat stress on survival and egg production of the olive fruit fly
Bactrocera oleae (Diptera: Tephritidae)

M. PAPPAS', G. BROUFAS?, N KOUFALI', P. PIERI' and D.S. KOVEOS'

"Aristotle University of Thessaloniki, Laboratory of Applied Zoology and Parasitology,
54124 Thessaloniki, Greece
2Democritus University of Thrace, Laboratory of Agricultural Entomology and Zoology,
68200 Orestiada, Greece

We studied the effects of short term exposure at high temperatures of
Bactrocera oleae (Diptera: Tephritidae) pre-imaginal stages and adults on survival
and egg production in the laboratory. Survival percentages of larvae and adults
were high at temperatures up to 38°C. Egg production and longevity of adult
females were substantially reduced after heat stress. Based on these results we
discuss the ability of the fly to survive and reproduce under high summer
temperatures.
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MeA£éTn BioAoyikwyv TTapapéTpwy Tou Sitophilus oryzae
(Coleoptera: Curculionidae) og di1d@opa TPOPIKA UTTOCTPWHATA

MN.A. HAIONOYAOZ kai A. MAMMA

TEI Adpioag, Tunua @urtikng Mapaywyng, MEO Adpioag—TpikGAwv, 41110 Adpioa

MeAetABnke n didpkeia ateAwyv oTadiwyv kal n didpkela (WG Tou OaKUaiou Tou
Sitophilus oryzae (Coleoptera: Curculionidae) oe didpopa TPO@IKA UTTOOTPWHATA.
O1 TPOYIKEC OUVBNAKEG TTOU MEAETABNKAV RATAV OTTOPOI CITAPIOU, KOAAUTTOKIOU,
Kp1BapioU, puliol, OTTaCPEVOl OTTOPOI KAAQUTTOKIOU, WEAI, VEPO Kal XWPIg TPpo®n.
OAa Ta Treipduata éyivav ot BAAAUO eAeyXOuévwy ouvlnkwy (25+1°C, 65+5%
R.H., 160:8%). Otav ta akpaia Tpa@nKav Pe OTTOPOUG OITAPIOU, KAAOGUTTOKIOU,
Kp1BapioU, puliod kai oTTagpévo KOAauTTokl €¢noav Trepioadtepo (97.6, 103.1,
112.07, 108.9, 106.6 nuépeg, avtiaToixa) armmo OTI OTav TPAPNKAV PE PEAI, vepO N
otav éucivav vnoTikd (61.2, 10.7, 6.3 nuépeg, avtiotoixa). H pikpotepn Sidpkeia
{wng, e onuavTikr diagopd, YETPABNKE OTa akuaia TTou £¢noav o€ TTARPN aciTia.
Otav ota akuaia xopnyndnke PEAI R vepd TOTE €Cnoav TTEPICCOOTEPO. To MEAI
augnoe TePIoTOTEPO TN BIAPKEIa WG TwV aKuaiwy o€ auykpion We 1o vepd. Ooov
agopd oTtnv €midpacn Tou @UAou oTtn Oidpkela (wng, Ta BnAukd £Cnoav
TTEPICOOTEPO ATTO TO APOEVIKA OE OAEG TIG TTEIPAUATIKEG ouvBnkes. O1 dlapopég
QUTEG OPWG aTTodeixBnkav un onuavTikéG o€ OAeg TIG Tpoég. To S. oryzae
OupPTTARpWOE TaxuTePA TNV avamTuén Tou oTo KAAauTTokl (39.1 nuépeg), evw n o
apyn avamTuén peTpndnke oto oirdpl (43.5 nuépeg). O1 diagopég Ouwg TTOU
TTapoucIdoTNKav  PeTalU Twv Ola@épwyv oTTopwv  ammodeixdnkav oTATIOTIKA
aonuavtes. Eivalr yvwotd ammd maAaidTepeg PEAETEG OTI N TPOQN (€id0G 1 TTOIKIAIG
OTTOPOU) PTTOPEi va £TTNPEedcel anNUAVTIKA Tn BioAoyia Tou S. oryzae (Kiritani 1965,
Russell 1968, Singh et al. 1974, Gomez et al. 1983). Ta meploadTEPA ATTO TA
TopaTTavw OeOOUEVA CUPQWVOUV HE TO OTTOTEAECHATA TNG TTOPOUCOS MEAETNG.
Opiopéveg dIAPOPEG TTOU UTTAPXOUV o@eilovTal TOOO OTn OIAPOPETIKN BepoKpaaia
600 Kal oTn JIOQOPETIKA QUAAR Tou eviopou. OTtwe avagépel o Baker (1988) n
EMidpaAcn TG TPOPRG aTa BIOAOYIKA XOAPOKTNPIOTIKG TOUu S. oryzae emnpeddeTal
€KTOG amrd Tn Beppokpagia Kal atmd Ta YEVETIKA XOPAKTNPIOTIKA Tou (QUAR). Ocov
agopd oTn didpkela CWAG TOU aKUaAiou, UTTAPXOUV EAGXIOTA TTEIPOUATIKG dedouéva
OXETIKA e TNV €Tidpacn TnG Tpogpns. OTav wg Tpo@r XpnoiuoTroinénkav oTrépol
oopyou n didpkela {wrg TOU EVTOPOU PETPABNKE 16.6 £BdoUGdES (116.2 NUEPES) Kal
14.2 ¢Bdouddeg (99.4 nuépeg) atoug 25 kai 30°C, avrioToixa (70%R.H.) (Shazali
and Smith 1985). Ommwg atmmodeixTnke Ao Ta TEIPAPATA TNG TTAPOUCAG PHEAETNG OXI
MOVO n xopriynan omrépwy aAAd Kal n xopriynon MEAIOU ) vepoU alénae anuavTikKa
Tn di1dpkela CWAG TOU aKuaiou Tou S. oryzae. ZUUTTEPACHATIKA, WTTOPEI va eITTWOEI
OTI TO €id0G TNG TPOYPNG ETTNPEACE ONUAVTIKA TN didpkela {wrg Tou S. oryzae. Otav
TO £VTOUO avaTITUXOnKe o€ SIAPOPETIKA €idN OTTOPWYV dEV TTOPOUCTIACE TNUAVTIKES
dla@opég oTn dIdpKeEID TwV ATEAWY OTAdiWV Tou. Oa TTPETTEl TEAOG VA TOVIOTE OTI
yla va oAokAnpwOei n peAETN TNG eTidpaong TG Tpo@ng oTn Ploloyia Tou S. oryzae
xpeladetar epaitépw Olgpelvnan o€ GAAEG PBIOAOYIKEG TTAPAPETPOUG OTTWG O
apiBuoég atmmoyovwy, To BAPOG TOU OWMATOG, N OAPAKTOPETPIKA avTidpaon, n
emBiwon K.a.
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Biological parameters of Sitophilus oryzae (Coleoptera: Curculionidae) on
various food substrates

P.A. ELIOPOULOS and A. PAPPA

TEI of Larissa, Department of Crop Production, 41110 Larissa

The effect of various foods on preimaginal period and adult longevity of
Sitophilus oryzae (Coleoptera: Curculionidae) was studied in the laboratory.
Experimental food regimes were wheat, corn, broken corn, rice, barley, honey,
water and complete starvation. All experiments took place on chambers with
controlled environment (25+1°C, 65+5% R.H., 16L:8D). Adults fed on wheat, corn,
barley, rice and broken corn lived significantly longer than those fed on honey,
water or starved. Honey supply resulted in significant increase on adult longevity in
comparison with water. Females also lived longer than males in all food regimes.
However, differences proved to be statistically insignificant. The weevil
demonstrated fastest development in corn and slowest in wheat, but differences
were minor. In conclusion, food type had a significant impact on adult longevity of
S. oryzae but not on its development.
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Ta €idn Twv a@idwyv TTou TTPOooBAAAOUV Ta E0TTEPIBOEISA TOU VOHOU Xaviwv
Kal 0 pOAOG TOUG OTNV PETABOON TNG I0AOYIKNG aoBéveliag TpIoTETOA

A.M. KAAAITZAKH', N.I. KABPOYAAKHE?, E.I. MAAANAPAKH?,
A.X. NEPAIKHE?, E.E. AEAAHZ' kau K.H. MINAXEIAHZ'

"Tomiké Kévrpo Ayporikng Avarrruéng Xaviwv, IEY®X, Aypoknmo 73100 Xavid
2 EOQIATE-Ivomimodro EAiGgg & Ymorpomikwv @urwv Xaviwv, Aypoknmio 73100 Xavid
3AI€U@UVOI’] Ayporikni¢ Avamruéng Xaviwv, Zeakiwv 26, Xavid
4 Epyaornipio ewpyikng ZwoAoyiag kai EvrouoAoyiag, ewtroviké MNavemariuio ABnvwv,
lepd O66¢ 75, 11855 ABrva

O1 o0gideg Bewpolvral amd Ta  OoToudaldTEP  éviopa  exBpolg  Twv
€0TTEPIOOEIOWV PE QEIOONUEIWTN OIKOVOUIKH onuacia. AuTh €xel va KAavel ox1 Jovo
ME TIG AUECEG CnNUIEG TTOU UTTOPEI va TTPOKAAEoOUV aAAG Kal PE TO KivOduvo Tng
d1ddoong Tou 100 TNG TPIOTETOOG N OToia gival pia atrd TIG TTAéov GORapES
aoBéveleg Twy eotrepidoeIdwyv (Bar-Joseph et. al. 1989). O kUpiog gopéag Tou 10U
NG TPIOTETOA €ival n agida Toxoptera citricidus (Kirkaldy), évTopo kapavtivag yia
T xwpa pog (Costa and Grant, 1951). AAM\a €idn a@idwv TTOU pTTOPEI VO
METAPEPOUV TOV 10 TNG TPICTETOA, XWPIG OUWG va BewpolvTal KaAoi gopeig Tou 100,
KOl TTOU QaVEUPIOKOVTAl OTOUG €0TTEPIBOEIBDWVESG TNG XWPAG Wag ival n Toxoptera
aurantii (Boyer de Fonscolombe), n Aphis spiraecola van der Goot, n Aphis
gossypii (Glover) ka1 n Myzus persicae Sulzer (Auxkoupéong 1991). 1o voud
Xaviwv n acBéveia TG TPICTETOA AVIXVEUTNKE YIQ TTPWTN Qopd 1o 1994 uetd amod
TTapdvoun €ioaywyr] amdé Tnv lomavia poAucpévwy 8evOpuAAiwv Tng Owiung
TTOIKIAiaG TTOopTOKAAIGG Lane late. Ta @uTd autd XpnoIMOTTOINBNKAV OTn CUVEXEID
WG UNTPIKA, yia eyBoAloAnyicg, pe ammotéAeopa Tnv 01ddoon TnG acBéveiag. Ao Ta
ATTOTEAEOUATA TWV ETTICKOTTACEWY TTOU TTPAYUATOTTOINONKAY 0TO VOUO Xaviwv Ta
TeEAeuTaia xpoévia, @Avnke OTI TO TTPORANUA TNG TPIOTETOO €iXE OTTOKTACEI VEEG
dlaoTdoelg a@oU uTThpyav evOEigelg OTI TIBavOv opIouéveg PHOAUVOEIG Bev Eyivav
Méow TTOAAGTTAOOIOOTIKOU UAIKOU, aAAG a1TO TOUG (QPUOIKOUG (POPEIG TOU 100, TIG
aQideg. ZKOTTOG TNG TTAPOUCAG PEAETNG ATAV O GUCTNUATIKOG TTPOCBIOPIOUOG OAWY
TWV €10WV aQidwy TTou TTPOGR&AAOUV Ta e0TTEPIOOEIDN TOU VOMUOU Hag, 0 EAEYXOG
NG TUXOV EI0AYWYAG OTn Xwpa Pag TnG aidag T. citricidus kal n exTignon Tng
mMBOavVOTNTAG HETASOONG TOU 10U TNG TPIOTETGA OTTO Ta UTTAPXOVTA €idN APidwyv, TToU
aveupEdnkav.

Tov Mdio tou 2008 kai 2009, tepiodo KATA TNV OTToIO €u@avioTNKav uynAoi
TANBuopoi  a@idwv  OToug  €0TTEPIOOEIBWVEG  TOU VOuOU Xaviwv,
TpayuatoTroinenkav dciypatoAnyieg BAACTWY €0TTEPIDOEIdWY TTPOCRERANMEVWV
ammd aQideg, ME OKOTTO va KATaypa@ouv Ta €idn Twv agidwv, va ekTiunBei n
TTANBUCHIAKY TOUG TTUKVOTNTA Kal N oUvBeon Twv 10wV H€Ga aTov TTANBUC S TOUG.
Mo 10 oKOTTO auTd €TMAEXBNKAV £0TTEPIBOEIdWVEG (8 Kal 9 eoTTEPIdOEIdWVEG TO 2008
kal 2009 avrtioToIXa) e TTPOCGROAN aTTd aPides, atd dIAPOPES TTEPIOKES TOU VOUOU,
TTOU TA TTPONYOUNEVA £TN €iXAV EVTOTTIOTE UTTOTITA 1) IWPEVA OEVOPA £CTTEPIOOEIBWV
amd  TpiIoTéToa. ATO  TOov  KGBe  emmepidocidwva  CUAAEXBnkav  BAacToi
TTpooBeRAnuévol pe a@ideg, atmd 10 10% Twv dEvOpwy Kal atod 10 Ya m? NG KOUNG
Tou O€vdpou. O dlaxwpPIouOS Twv aPidwv £yIvE XPNOIPOTTOIWVTAG OIXOTOMIKES
KAeideg (Blackman and Eastop 2000). [MapdAAnAa ammdé Toug idioug
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e0TTePIOOEIdWVEG OUAEXONKav deiypaTta Tpueepwy PBAaoTwyv (éva BAaCcTO ava
0évdpo) atrd 10 30-40% Twv dEvOpwWYV yia To dIayvwoTIKO EAeyxo Olepelivnong TNG
TTaPOUCiag JOAUCHEVWYV BEVTPWY HE TOV 10 TNG TpioTétoag. H peBodoloyia eAéyxou
€YIVE PE TNV Xprion MOVOKAWVIKWV avTicwudtwyv. EmmAéov 10 2009 Eyive
TTPOOTTABEI va  eKTIUNOEl, XPNOIMOTTOIWVTAG TEXVIKEG MOpPIaKAG BioAoyiag, n
duvaToTnTa HPETAPOPAG TOU 10U TNG TPIOTETOO HECW TWV EUPICKOPEVWY EIBWV
apidwy, oe eoTePI®OEIOWVEG OTOUG OTTOIOUG €iXav aviXVeuTel dévdpa UTTOTITA yIa
TNV TTAPOUCIiA TOU 10U TNG TPIOTETOO. ZUYKEKPIPEVA, O aQideG TTOU CUAAEyOVTAV Kal
apou eixe TpoadloploBei To €idOG TOUG, akivnToTToloUVTaV O€ TEPAxIa XapTiou 3MM
OTTOU TTapéuevav UEXPI TNV XPrion Tous. AKoAoUBwg yivovtav ékAouon Twv RNA-
IV XPnolpoTrolwvTag didAupa To otroio Trepigixe Triton X-100. Mia TToodétnTa ATT6
TO ekXUAIoUa xpnaoipotroiolvtav o€ avtidpaon RT-PCR. Zmv avtidpaon RT-PCR
XPNnolgoTroménkav ekkIvnTEG ol oTToiol gixav oxediaoTei évavt Tou 100 CTV Tng
Tpiotétoag. Ta TpoidvTa TnG avtidpaong avaAuovrav o€ TINKTH ayapodng Kal n
UtTapén Tou 10U dlamoTwvovTav atmd Tnv Tapouaia {wvng DNA tTou avtioToixoloe
OTO QVAPEVOUEVO MOpPIoKG pEyeBog. O €Aeyxog Tng €€eidikeuong tng avtidpaong
£yive ue aAAnAouyion Twv TrpoidvTwy TG PCR.

To 2008, oe 6Aoug Toug €0TTEPIOOEIDWVES TO €i00G TNG APIdAG TTOU aveUPEBNKE
AnTav n A. spiraecola. H T. aurantii BpéBnke o€ PIKPOUG TTANBUGHOUG Kal O€ éva
MOvo eotrepidocidwva. ETmiong, oxedov ae OAoug Toug eoTTEPIOOEIdWVES BpEONnKav
Oévdpa UTTOTIT yIa Tov 10 TnNG TPIOTETOA, 0 UwnAd TTo000TO. Katda 1o 2009,
Bpédnkav Tpia €idn agidwv va TTpoofdAouv Ta eoTrePISOEIdN) TOU VOUOU Xaviwv.
Emkpartéotepo €idog oe OAoug Toug eoTTEPIdOEIdWVEG ATAV N A. Spiraecola. g
MIKpOTEPOUG TTANBUCUOUG og oxéon Pe TNV A. spiraecola BpéBnkav Ta €idn A.
gossypii kai T. aurantii, o€ TPEIGC ATTO TOUG €evvEéd  €OTTEPIOOEIOWVEG, OAAG
OIA@OPETIKOUG METOEU TOUG. Ze €va HOVO €O0TTEPIOOEIdWVA aveupEdnkav va
OUVUTTAPXOUV KOl Ta Tpia TTapatTdvw €idn. Kal katd ta d0o £€1n dev dIaToTWONKE N
utrapén tTng T. citricidus.

ATT6 TOuG PoplakoUg eAEyXoug TTou Eyivav dev dIaTTIoTWONKE n UTTapen atopwy
TTOU VO HETOQEPOUV aVIXVEUOIPO KO @OopTio 0g Kavéva €idog a@idag TTou
TTPoodiopiodnke, TAPOAO Tnv Tapoudia TG A. gossypii 0t APKETOUG
€0TTEPIOOEIOWVEG TOU VOUOU, n oTroia £xel emM@EPEl ooBapdTarn eEATTAwGON Tou 10U
1000 oTnv loTravia 600 Kal o€ AAeG MeooyEIaKEG XWPES. Ta aTtroTeAéopaTa autd
Ocixvouv karapxniv Tnv peiwpévn mOavétnTa oTo Vouo Xaviwv n petddoon Tng
TPIOTETOQ VA YiVETAI HECW QPidWV.

BiAioypaepia
Bar-Joseph, M., R. Marcus and R.F. Lee. 1989. The continuous challenge of the
citrus tristeza virus control. Annu. Rev. Phytopath. 27: 207-237.
Blackman, R.L. and V.F. Eastop. 2000. Aphids on the World’'s Crop: an
identification and information guide. The Natural History Museum, London, 2™ end.
466 pp.
Costa, A.S. and T.J. Grant. 1951. Studies on transmission of the tristeza virus by
the vector Aphis citricidus. Phytopathology 41: 105-113.
Aukoupéong, A.IN. 1991. A@ideg PnAoEIdWV — TTUPNVOKAPTTWY -£0TTEPIOOEIBWV Kal
n oAokAnpwuévn avTiyeTwmion Toug. Mewpy. Maverr. ABnvwy, EpyaaTnpio Mewpy.
ZwoA. & EvtopoA. ABrva, 42 oeA.



2" Suvedpia: BioAoyia - OikoAoyia 49

Aphid species on citrus trees in orchards in Chania, Greece and their role in
transmission of Citrus Tristeza Virus

A.P. KALAITZAKI', N.I. KAVROULAKIS?, E.G. MALANDRAKI,
D.CH. PERDIKIS?, E.E. DELLIS' and K.H. MINAHILIS'
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2Institute of Olive Tree and Subtropical Plants of Chania, Agrokipio, 73100 Chania, Greece
3Directorate of Rural Development of Chania, 73100 Chania, Greece
4Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens, Greece

Citrus tristeza virus (CTV) is one of the most damaging and a destructive
disease of citrus. It is disseminated by grafting with virus infected plant material
and by certain aphid species in a semi-persistent manner. The most efficient vector
of CTV is Toxoptera citricidus (Kirkaldy), which is not recorded, yet, in Greece.
Other aphid species which have been reported in Greece citrus orchards such as
Toxoptera aurantii (Boyer de Fonscolombe), Aphis spiraecola van der Goot, Aphis
gossypii (Glover) and Myzus persicae Sulzer are also reported as vectors but with
lower efficiency. The main goal of this study was to evaluate the aphid species
presented in Chania citrus orchards, to estimate the percentage of aphids of each
species carrying CTV, and to search if T. citricidus was inserted. Aphis spiraecola
was the most abundant aphid species but also A. gossypii and T. aurantii was
found during the period studied (2008-2009). T. citricidus has not appeared so far.
Also, aphids in the citrus orchards carrying viral targets were not found.
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TPO@IKEG TIPOTINACEIS KOl pUOHOI KATAVAAWGONG TPOPNS TTPOVUHPWY TNG
Micropterna sp. (Trichoptera: Limnephilidae) o ouvBikeg epyaoTtnpiou

X.I. POYMMNOZ, I'. TEQPITOYAAZ, A. ZTAMOINOYAOZ ka1 E. NIKOAOINMOYAOY

Epyaotnpio ZwoAoyiag & YopoBiag EvrouoAoyiag, Tunua ewtroviag [xBuoAoyiag & Yoarivou
lepiBaArovrog, ZxoAn Mewrovikwv Emaornuwy, Mavemoriuio Osooaliag, BéAog

O1 TpovUu@EeG TwV TpIXoTITépwV TTaifouv TTPWTEUOVTA POAO OTNV aTTOIKOSOUNCN
TNG VEKPAG PUTIKAG OPpYaVIKAG UANG Twv uddTivwyv oikoouoTnudTtwy (Malicky 1990,
Graga 2001, Gonzalez and Graga 2003, Carvalho and Graga 2007). MNapd& T
MEYAAN OIKOAOYIKI TOUG GNUACia, Ol HEAETEG TTOU £XOUV TTPAYUATOTTOINBE TN XWpa
Mag 6cov agopd OTn CUUBOAAR TOUG OTNV OTTOIKOOOUNON TWV VEKPWY QUTIKWV
UTTOAEINPATWY gival Trepiopiopéveg (XTapdmoulog 2007). TMpokeiyévou va yivel
KOAUTEPA KOTAVONTOG O POAOG TWV TTPOVURGWY TWV TPIXOTITEPWY OTNV TPOWIK)
aAucida oTta udpofla OIKOCUCTAMATA, MEAETABNKAV OTn Trapolca epyacia ol
TPOQPIKEG TTPOTIUACEIG KOl O PUBUOI  KATAVAAWONG TTPOVUUQWY TOU  YEVOUG
Micropterna sp. (Trichoptera: Limnephilidae) o ouvBAkeg epyaotnpiou. To €idog
auTo €ival Kupiapxo oTa UBATIVO OIKOCUCTANATA TNG TTEPIOXNAS Tou MnAiou.

H oulhoyrl Twv tpovup@wyv Micropterna sp. éyive otnv Trepioxr) KaAopila,
MnAiou (39° 27 39" B -23° 01" 10" A, 1015 m uy.). O1 TpovOp@eg YeTaEPONKaV
OTO €pYAOTApIO, OTTOU eyKAIJATIOTNKAY YIa 3 NEPEG OE CUVORKEG EpyaaTnpiou TTPIV
TNV évapén Twv meipaudtwy. OAa TO TTEIPGUATO TTPAYUATOTTOINONKAV PEéCa O€
yudAivo evudpeio (150 x 60 x 25 cm), To otroio ATV yeudTto ae Uwog 12 cm e
QIATPOPICUEVO VEPS ATTO TO PERA TUAAOYNG TWV TTPOVUH@WY, TTOU 0EUYOVWVOTAV HE
avtAieg aépa. H kdBe mrpoviuen Atav TotroBeTnuévn o€ TTAACTIKO dIATPNTO dOXEIO
(@ = 6 cm), atov TTUBPEVA Tou oTToiou uTTAp)av 30 g aTTOOTEIPWHEVNG TTOTAMICIAG
duuou (J < 2 mm). H Bepuokpagia Tou vepou eAeyxdTav OTTO €IOIKI WUKTIKNA
OUOKEUN, VW N ewToTTEPiodog ATav 12:12 wpeg O:2.

2T0 TTPWTO TTEipapa ‘Ywpig TpoTiunon’, TTpoo@épbnkav aTIG TTPOVUNQES TECTEPQ
OIa@OpPETIKA €idn QUAAWV LexwpioTd 1O KaBéva: BeAavidid (Quercus frainetto),
mAatavi (Platanus orientalis), o1& (Fagus sylvatica) kai kacTtavid (Castanea sativa).
Ta €idn TToU €MAEXBNKAYV avAKOUV OTnV TTapoxBia BAGOTNON TOu eVOIQITAUATOS TWV
TTPOVUN@WY, OTTOU Kupiapxo €idog cival n ofid. OAa Ta @UAAa eixav cUAAexBei Eepd
TO @BIVOTTWPO, EVW TTPIV ThV évapén Tou TTelpduaTog BubioTnkav o€ péua yia duo
Boopadeg, Tpokelyévou  va  emMITEUXOei O PIKPOBIOKOG TOUG  ATTOIKIOUOG
(conditioning). Ta @UAAQ TTPOC@EPOVTAVY OTIG TIPOVUUQES WE TN Hopen SloKiwv (J =
20 mm), Ta otroia aAAafovtav otav TrepiTTou Ta 2/3 Tou dioKiou gixav @aywBei. H
Bepuokpaacia Tou vepou Atav 13+0.2°C. MpayyatotroinOnkav 30 eTavaAqWeIS yia
K@O¢e €idoug @UANoU kal n didpkeia Tou Treipduatog ATav 10 nuépeg. MeTd TO TEAOG
TOU TIEIPAPATOG Ta UTTOAEiMUOTO TWV QUAAWV EepdBnkav pEXPI ETTITEUEEWG
oTtoBepol Bdapoug (48 wpeg oTtoug 60°C) kai QuyioTnkav TIPOKEIYEVOU va
UTTOAOYIOTEI N NUEPNOIA KATAVAAWGCN TPOPAG TWV TIPOVUUPWV.

2Tn ouvéxela, Trpayuarotroifenkav dUo Treipduarta TTOAAATTAAG €TTIAOYAG OTa
oTToia PEAETABNKAV Ol TPOQIKEG TTPOTIMACEIG TWV TTPOVUUPWY. ZTN dia TTEPITITWON
Ta TECOEPA TTOPATTAVW €i0N QUAAWY TTPOCPEPBNKAV OTIC TTPOVUHUEPES TAUTOXPOVA,
evw OTn OeuTepn, Katd Ceuyn (Behavidig-mmAatdavi, BeAavidid-olid, BeAavidid-
kaoTavid, TAatdvi-oid, TAaTtdvi-kaoTtavid, ofid-kaoTtavid). Ytmpxav 30 kai 20
ETTAVAANYEIG OTA TTEIPAUATA TNG TTOAATTANG Kal kKatd euyn emAoyng avrioToixa. O
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TTEIPAPATIKOG OXEQIOONOG TTOU  OaKOAouBrOnke eivar o idlog Pe auTOV  TTOU
TTEPIYPAPNKE TTAPATTAVW.

¢ éva TETAPTO TIEipaua YEAETABNKE €TTioNg n €midpacn TnNg Bepuokpaciag oTo
pubud karavaAwong TnGg TPoeng amd TIG TTpovuupes. MNa 1o okomd autd
TTpayuaToTTOINONKAV OEIpEG SOKIUWY OTIG OTTOIEG O TIPOVUUPEG TPEPOVTAV JOVO ME
@UA\a 08146 o€ Bepuokpaaies vepou 5.5, 9.5, 13 kai 19°C.

Ta atroTeAéopATA TOU TTPWTOU TTEIpdPaTog £0€Ifav OTI To €i60G Kal n TToI6TNTA TNG
TPOPNAG €TNPEAdel 10 pubud KatavaAwong TG Tpovouens. O  peyaAlTepog
nNUEPNOIOG puepég Kchxvc'x)\wcrr]g TPOPNG chTcxypc'x(pr]Ka yla Tnv kaotavid (9.1+1.1
mg d') kai ATAV OTOTIOTIKWC ONUOVTIKG HEYAAUTEPOS OTTd Toug pubuoug
KaTavaAwong 'ITOU METPABNKaV yia TN Bs)\awéla (4.910.4 mg d’ ), TO TTAatavi
(3.840.4 mg d™") kar v of1G (2.7+0.3 mg d™). AvrioToixa ATav TaL omom)\sopam
oTo TrEipapa NG no)\)\arr)\r]g €MAOYAG, OTTOU OI TTPOVUHQPEG Trponunoav NV
kaoTavid (9.320.9 mg d ') ka1 o€ piIkpOTEPO Baduo6 T BeAavidid (2.8+0.4 mg d), To
mAatévi (1.4+0.2 mg d') kai Tnv ofi& (0.3+0.1 mg d™'). OTav Ta Téooepa €idn Twv
QUANwV Tpoo@épOnkav avd C{elyn ol TPOVUUPEG KATAVAAWGCAY OTOTIOTIKWG
ONUAvTIKA PEYAAUTEPEG TTOOOTNTEG KaoTavidg avTi BeAavididg, TTAaTdvou Kal o&lag
EVW) O NUEPNOIOG PUBPOG KaTavaAwaong TNG BeAavidIGg ATAV OTATIOTIKWG CNUAVTIKA
MEYOAUTEPOG TOU QVTIOTOIXOU TNG OEIAG Kal Tou TTAatdvou. 270 idlo Treipapa dev
TTaPaTNEAONKAV OTATIOTIKWG ONUAVTIKEG OIAPOPEG METAEU QUAAWY  OEIAG  Kal
TTAOTGVOU.

Oocov agopd aT1n BOepuokpacia, autr emNPEace OnUaviikd 10  Pabud
KatavaAwong Twv TTPovUp@wy. H peyaAiTtepn npepnola KatavaAwon (pu)\)\wv o&cxg
Tapatnpnenke otou¢ 13°C (2.7+0.3 mg d') ka Arav O'TGTIO'TIK()Jg O‘I’]}JGVTIKG
uynASTepn amd Tnv avriotoixn otoug 19°C (1.910.4 mg d ). O1 lep0T£p£§
KaTavaAWwoEIC Kataypdaenkav otoug 9°C kai 5°C (0.5+0.1 mg d™' ka1 0.6+0.1 mg d-
avTioToIxa).

Ta atmoteAéopara Twv TEIPAUdTwyY Ogixvouv OTI TO €idog Kal n olvBeon Tng
VEKPAG QUTIKAG OpYyavikAG UANG evog udpofIdToTTou Traidel aonuavTikdé poAo oTnv
QTTOIKOdOUNCN TNG aTTO TIG TTPOVUUQES TwV TPIXOTITEPWY, VW N BepUoKpagia Tou
vepou @aivetal va Traifel onuavTikd poAo aTnv TTO0OTNTA TNG VEKPAS QUTIKAG MAZag
TTOU KOTAVOAWVETAI a1Td TIG TTPOVUUQES. AOKIUEG BpiokovTal Ut €EENIEN WOTE va
dlamoTwOoUV  €TTiIONG TTOI0 CUCTATIKA Twv  dlIoQopwy  QUAAWV  mBavév  va
EUTTAEKOVTOI OTN SIABIKACIA TWV TPOPIKWYV TTPOTIMACEWY TTOU TTapATNPABNKAVY.
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Laboratory studies on feeding preferences and consumption rates of the
Micropterna sp. larvae (Trichoptera: Limnephilidae)

C.l. RUMBOS, G. GEORGOULAS, D. STAMOPOULOS and E. NIKOLOPOULOU

Laboratory of Zoology & Aquatic Entomology, Department of Ichthyology & Aquatic Environment,
School of Agricultural Sciences, University of Thessaly, Volos, Greece

Trichoptera play an essential role on the decomposition of leaf litter in aquatic
ecosystems. Despite their great ecological importance, little research on this field
has been done in Greece. The present study was undertaken in order to examine
the food consumption rates and the feeding preferences of the caddis larvae
Micropterna sp. (Trichoptera: Limnephilidae) under laboratory conditions.
Senescent leaves of oak, oriental plane, beech and chestnut were offered to the
larvae in food consumption experiments. The highest daily consumption rates were
recorded in the case of chestnut leaves (9.1+1.1 mg d”'), while statistically
significant lower rates were recorded on oak (4.9+0.4 mg d™), plane (3.8+0.4 mg d"
'y and beech (2.7+0.3 mg d') ones. When leaves of oak, plane, beech and
chestnut were offered to the larvae in multiple- and two-choice experiments, the
larvae showed a clear preference for chestnut leaves in all cases tested. On the
other hand, the oak leaves appear to be more preferable from beech and plane
ones while no significant differences were recorded between beech and plane.
When beech leaves were offered to the larvae at different temperatures (5.5, 9.5,
13 ka1 19°C) the highest feeding rates were recorded at 13°C (2.7+0.3 mg d™') and
the lowest at 5°C (0.6+0.1 mg d™') and 9°C (0.5+0.1 mg d"). Further studies are
under way to determine which components of the various leaves may be involved in
the process of the observed food preferences.
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MeAéTn TTpocapuoyng QUOIKWY TTANBUCHWYV Tou dAdkou TnG €AIdg Bactrocera
oleae (Diptera: Tephritidae) o€ epyaoTnpiakég ouvlnkeg

N.E. ZYTOYPIAHE'!, A.A. AYFTOYZTINOZ', E.M. ZEPAGEIMIAOY-MOYAIOY',
D. NESTEL? ka1 K.A. MATOIONOYAOZX'

7T/.:m/or Bioxnueiag kai BiotexvoAoyiag, MNavemorhuio Osooaliag, Adpioa
2Depan‘ment of Entomology, Institute of Plant Protection, Agricultural Research Organization, Beit-
Dagan, Israel

O 08dakog TnNG e€Mdg Bactrocera oleae (Diptera: Tephritidae), eivar 10 TTAé0V
KATAOTPOQIKO TTAPACITO TNG €MIGG KAl N KATATTOAEUNOR Tou BacifeTal Kupiwg OTn
XPNon XNMIKWV EVTOUOKTOVWY. H ekTeTOPEVN XPrion TOuG €xel au&hoEl TO KOOTOG
TTAPAYWYNG, €XEl MEIWCEI TNV ATTOTEAECUATIKOTNTA TOUG eEauTiag TNG avAaTITUENng
avOeKTIKOTNTAG Kal €TTIBOPUVEI CUCCWPEUTIKA TO 0IKOOUOTNUA. EVOAAOKTIKG €iXe
xpnoigotroindei oto TTapeABOv n Texviki ZTeipwv Eviéuwv [Sterile Insect
Technique (SIT)], ye TepiopiIopévn SUWG emmITUXiO. AUTO OQEINOTAV KUPIWG OTN
XOUNA QvTaywVvIOTIKOTNTO TWV  HAGIKA EKTPEPOUEVWY OTEIPWY OPOEVIKWY OF
oUykpion pE Ta dpoevikd otn @uon (Economopoulos and Zervas 1982). EmirAéov,
N TTEPIOPIOUEVN KATAVONON TNG CUMTTEPIPOPACS, TNG OIKOAOYIAG Kal TNG YEVETIKAG
OOUNG TWV QUOIKWY TTANBUCPWY Tou €eVvTOUOU TTEPIOPICaV  TIG OUVOTOTNTEG
EQAPPOYNG HIag TéTolag TTPOoaéyyiong. OuwG, POPIAKES KOl YEVETIKEG €PEUVEG TNG
TeEAeuTaiag  OekaETiAg  €xouv  dIAMOPOTIOINCEI  TO  TOTTO OXETIKA pE  TA
mpoava@epBivTta. IdlaiTepa, n  duvatdTNTA  YEVETIKOU HPETACXNMUATIOMOU  TTOU
avatrTixenke TTpdo@ata €xel OWael véa WwBnon oTnv duvaTtdTNTA ATTOTEAECUATIKAG
xpriong Tng SIT (Koukidou et al. 2006).

Tov TeAeuTaio kaipd yivovtal TTPooTdbeieg 1600 oTn AlgBvl AvtiTTpoowTreia
AtopikAg Evépyeiag otn Biévvn (International Atomic Energy Agency, Vienna) 6co
kal ato lopanA va avatrtuxBei évag 10XUpOG Kal avTaywvIoTIKOG £pyaoTnpIakog
TTANBUOUOG pAdIKAG ekTPOPRG. Katd Tn dIdpKeEIa TG OTTOIKIOTTOINONG TOU €VTOMOU
AapBavel xwpa 10XUpr TTPOCAPMOYK TOU OTIC CUVBNAKES £PYACTNPIAKNAS EKTPOPAG
Kal péoa o€ 3 €wg 5 yeveég o TTANBUCOPOG ugicTaTal aAlayr] TNG YEVETIKAG SOMPNG
Tou. AUTA OKPIBWG n TIpocappoyr Bewpeital OTI  PeEIWVEl OPAMATIKA TNV
QVTAYWVIOTIKOTNTA TOU €pyacTnpiakoU TTANBUCuoU o€ oxéon Ye Ta Atoua oTn euon
Kal odnyei o€ XaunAfR aTTOTEAECUATIKOTNTA TIG TTPOOTIABEIEG e@appoynS TNS SIT.

Eivai, ouvemtwg, pyeydAng onpaciog n mpooTrddeia karavonong Tou eUpoug TG
YEVETIKAG TTPOCAPHOYNAG Kal N OUVOEDN XOPOKTNPIOTIKWY ETMITUXOUG oUleueng
METAEU EPYAOTNPIOKWY OTEIPWHEVWY APOEVIKWY Kal BNAUKWY "Aypiwv’ atouwy, UE
YEVETIKOUG OeikTeG. O1 PIKPOBOPUPOPIKOI OEikTEG aTTOTEAOUV Ta TTAéOV KATAAANAQ
epyaheia yia T€Tolou €idoug avaAuoeig (Bruford and Wayne 1993, Schlétterer and
Pemberton 1994, Tautz and Schlétterer 1994).

O ot16xo¢ autig TNG MEAETNG eival va kKaBopioTei O PaBPOG  YEVETIKAG
dlapopoTToinONG TOU EPYAOTNPIOKOU OTEAEXOUG O€ Oxéon HE TOV 1OPUTIKO
TANBUOPO, KABWG Kal O TUTTOG Kal N CUXVOTNTA EUTTAOUTICUWY TTOU ATTaITOUVTAI, JE
OKOTTO Tnv augnon Tou emTTEOOU ATTOTEAECMATIKAG OUJEUENG PE T ATOMO TWV
QUOIKWY TTANBuopwy. H olvdeon Twv aAANAOPOPPWY TWV HIKPOSOPUPOPIKWV
YEVETIKWV OEIKTWV HE TIEPIOXEG TOU YOVIOIWPATOG TIOU OXETICOVTOI MPE TNV
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TTPOocapuoyr Tou TTANBUCHOU OTIG £PYAOTNPIAKEG CUVONKEG PTTOPOUV va dWaOouV
XPNOIMOUG HOPIOKOUG OEIKTEG €AEyXOU XOAPAKTAPWY ““aypiou”” TTANBUCHOU KaBwg
KQlI ETTITUXOUG OUCEUENG.

Méxpl OTIYUAG €XEl TTPAYMATOTTOINBEI YEVETIKA aAvAAUcn Twv TIEVTE TTPWTWV
YEVEWV TOU daTToIKIOTToINUéVOU oTmd TO lopanfh  oTeAéxoug pe Xxpron 7
MIkpodopu@opikwy OelkTwy. H avaluon authi Ocixvel onuavtikEG aAAayég OTIG
ouxvoTNTEG OAANAOUOPPWY TWV TTEPIOCOTEPWY OEIKTWV Kal Hia dlapaivouevn
OTOdIOKN MEIWCN TOU TTOAUPOP@ICHOU Tou TTANBUGuOoU, 1IBiaiTepa PETA TNV F1 yevid,
OTTWG QAiVETAI OTO EVOEIKTIKO TTOPAdEIYUa TTou akoAouBei (Eikéva 1).
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Adaptation of natural olive fly, Bactrocera oleae (Diptera: Tephritidae)
population in laboratory conditions

N.E. ZYGOURIDIS', A.A. AUGUSTINOS', E.P. SERAFIMIDOY-POULIOY",
D. NESTEL? and K.D. MATHIOPOULOS'

"Department of Biochemistry and Biotechnology, University of Thessaly, Larissa, Greece
zDepan‘ment of Entomology, Institute of Plant Protection, Agricultural Research Organization, Beit-
Dagan Israel

The olive fly, Bactrocera oleae (Diptera: Tephritidae), is the most devastating
insect pest of cultivated olives. Currently, its control is based on chemical
insecticides. The Sterile Insect Technique (SIT) has been attempted in the past,
albeit with limited success. This was mainly attributed to the low competitiveness of
the sterile mass-reared males compared to the wild ones.

Developing a vigorous and efficient mass-reared olive fly laboratory strain is a
mater of great importance for the successful application of SIT. Such an effort is
currently attempted in Israel and the International Atomic Energy Agency (IAEA,
Vienna). In order to understand the genetics of the adaptation process and possibly
link the corresponding loss of competitiveness to genetic markers, we followed the
fluctuation of genotypic frequencies of seven microsatellite markers during the first
five generations of the colonization of a wild Israeli population in laboratory
conditions.

Preliminary results show alterations in frequencies of alleles in the majority of the
markers tested, where some alleles increase and other diminish their frequencies.
Also there seems to be a gradual loss of polymorphism, especially after the F1
generation. This presumably indicates a strong selective pressure during the first
generations of the colonization process.
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KpitApia emAoyig TG oiKIAiag Tng €AIdg atré To OnAuko Tou SAKou Tng
€eNIdg Bactrocera oleae (Diptera: Tephritidae)

C. SANTIAGO-ALVAREZ, G. CASADO, C. CAMPOS «ai
E. QUESADA-MORAGA

Catedra de Entomologia Agricola, Departamento de Ciencias y Recursos Agricolas y Forestales,
E.T.S.I.A.M, Universidad de Cérdoba, Campus de Rabanales, Edifico C4, 14071 Cérdoba, Spain

H 1rpoofoAr) Tou ddkou Tng €Midg, Bactrocera oleae (Diptera: Tephritidae), o€ 9
€AQIOTTOINCIPESG TTOIKIAIEG TNG ENIAG O€ PIKTH, YN apdeloiun KAANIEPYEIQ OTNV TTEPIOXN
NG Cérdoba (voTiog loTravia), peAeTiBnke kata tn didpkeia Tou eBivoTTwpou 2008.
H évraon tng TPooBoAng akoAouBnoe pia oTamIoTIKE onuavTik oTadiakr auénon
Katd Tn SIApKeEIa TNG MEAETNG, OAAG PE pavePES DIOPOPEG avAapeoa OTIG TTOIKIAiEG. H
TPOoCoBoAR Tou eviduou oTnv TroikiAia Nevadillo Blanco de Jaén Atav Tpeig popég
MeYaAUTEPN atrd TNV avTioToixn TnG Arbequina kai petallu 1.5 kal 2 QOPEC Twv
uTToAOITTWY TTOIKIAIWYV. TMapoucidleTal n €midpaan TNG TTEPIGdOU WpINaonNG KABe
TTOIKIANIOG, TOU peyéBoug, Tou BAPOUG Kal TNG aTTOdOoTIKOTNTAG 0€ AAdI TWV KAPTTWV
oTnv évraon Tng TPooBoAAG Tou B. oleae.

BifAloypagia
Sacantanys, K. 1953. Facteurs déterminant le comportement de Dacus oleae
Gmel. vis-a-vis des variétés d'olivier. Revue de Pathol. Vég. et Entom. Agric. de
France 32: 50-57.
Alvarez, A. 1988. Influencia de la variedad de olivo en el comportamiento
ovipositor de Dacus oleae Gmel. Bol. San. Veg. Plagas 14: 95-98.
lannotta, N., M.E. Noce, V. Ripa, S. Scalerico ka1 V. Vizzarri. 2007. Assement of
susceptibility of olive cultivars to the Bactrocera oleae (Gemelin, 1790) and
Camarosporium dalmaticum (Thim.) Zachos & Tzav.-Klon. Attacks in Calabria
(Southern ltaly). J. Environ. Science and Health Part B 42: 789-793.
Bjeli, M., T. Masten Milek and M. Simala. 2008. Olive fruit infestation by olive
fruit fly Bactrocera oleae Gmel. in dry and irrigated growing conditions in Dalmacija.
Cereal Research Communications 36: 1731-1734.



60 13° MNaveAAnvio EvrouoAoyiké Zuvédpio

The selection of the olive cultivar by the olive fly females

C. SANTIAGO-ALVAREZ, G. CASADO, C. CAMPOS and
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Bactrocera oleae (Gmelin) (Diptera: Tephritidae) oviposition on nine olive oil
Spanish cultivars, under dry conditions, in a mix orchard located at the IFAPA farm
at Cdrdoba (Southern Spain), was investigated during autumn 2008. Oviposition
intensity by B. oleae females increased throughout the season reaching a steady
position at the end of it, whereas significant differences were observed among
cultivars. The preferred cultivar for oviposition by B. oleae females was “Nevadillo
de Jaén”, with attack intensity levels 3 times higher than those observed for
“Arbequina”, the less attacked one, and 1.5 to 2 times higher than those observed
for the remaining 7 varieties. The possible effect of the (1) phenology of each
cultivar, (2) olive size and weight and (3) oil yields on the intensity of the attack by
B. Oleae are discussed.
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H emituxng ouleuén Twv apoevikwyv Tou Ostrinia nubilalis (Lepidoptera:
Crambidae) dev oxeTieTal e 10 mMOAVO AUECTO KOOTOG TIPOG TA BNAUKA dTOMA

M. MYAQNAX' koau D. ANDOW?

7Epyacmjp/o BioAoyikn¢ KarammoAéunong, Mmevdkeio @uromaBoAoyikd IvatirouTo
2 Tunua EvrouoAoyiag, Mavemorruio Miveodra, HIA

Mpoéopata o pOAOG TNG NAIKIAG TwWV APCEVIKWV KAl TwV TIPONYOUHEVWY
oulelEewv oTnV €mMTUXN OUCEUEN TWV OPOEVIKWY QTTEKTNOE anuaivovra poAo oTn
Bewpia NG €mAoyAg @UAouU (@uAoemidoyr)). Kupiwg Adyw TOu yeyovoTog OTI Ta
Aueaa o@EAN TTOU Ta APOEVIKA TTPOadidouv KaTd Tn ouleuén oTa BnAukd, uTTOpoUv
Va GUYKPIBoUV e Ta EPeca o@éAN TTou atToAauBdvouv Ta BnAukd atrd Tnv €AoY
Kal ouleugn pe apoevikd. ZTa dueca o@EéAn TrepIAapBdvovTal PETaEU GAAwWV n
augnuévn didpkeia (WS Twv BNAUKWY, augnuévn yoviuoTnTa Kal woTrapaywyn. ZT1a
EUPECa OQEAN TTEPIAAUBAVOVTAl TO «KAAG yovidia» TTou TTaipvel TO OnAukd atmd To
apoevIKO, «EAKUOTIKOUG QPOEVIKOUG OTTOyOVOUG» K.d.. ZUVABWG Ta Aueca o@éAn
BewpouvTal «heyaAlTepa» ammd Ta Eupeca. QoTdéoo, TTOANEG epyacieg TTAvw OTO
Béua kal Kupiwg ae AemdoOTITEPA OEixvouv TIWG TOo Bépa eival TTEPICTOTEPO
TTOAUTTAOKO.

TNV TTapoUCa €pyaoia TTapousIddovTal OpIoPEVA OTOIXEIQ TTOU UTTOOTNPIouV
TNV atrown OTI Ta éUPECT OQEAN iIowG gival TEAIKE TTI0O ONUAVTIKA AtTd Ta AvTioTOIXO
aueaa o@éAn ato évtopo Ostrinia nubilalis (Lepidoptera: Crambidae).

ZUYKEKPIPEVA €EETAOTNKE TTWG ETTNPEACETAI N ETTITUXNG OUZEUEN TWV APOEVIKWV
atépwyv Tou evidpou O. nubilalis, ard TNV nAikia Toug i ammd TO TTPONYOUUEVO
10TOPIKG TOUG OUCeUEewY. OewpnTIKA TO OPOEVIKA AToPa PeyaAUTEPNG nAIKiag Kkai
ME TTponyoupevn euTreipia g€ oulelelg eival autd tou Ba dlaBéTouv Kal TA
Aeyopeva «kaAd yovidia» va TTpoo@EPOUV TTPOG Ta BNAUKA.

Q¢ 1pog TNV nAKKia ypnoigotroiénkav TTapBéva apoevikd ATopa TECOAPWY
nAikiwv (0, 3, 6, kai 9 nuepwv). H nAikia Twv apoevikwyv dev gixe emidpaan oTnv
EMTUXIO TWV OapOeVIKWY o0Tn o0Csuén. OAeg o1 opddeg apoevIKWY gixav ioeg
mMBaveTNTEG Va culeuxBouv e TTapBéva BnAukd atoua. MapoAo TTou n nAikia dev
eTTNPEEACE TNV EMITUXIA OUCEUEEWY TWV APCEVIKWY, Ta BnAUKA TToU ouleuxBnkav pe
TapBéva apoevikd PeyaAng nAikiag (9 nuepwv) €¢noav AlydTePO Kal TTapouaiacav
MEIWPEVN WOTTAPAYWYH.

AvTiBeTa OpoeVIKA ATOMO TTOU €ixav ouleuxBei 3 @opég KaTd TO TTAPEABOV
TTapoucdiacav PeyaAlTepeg MOAvOTNTEG OULEUENG OE OxEOn e TTApBEVa apaeviKA
dropa. Ta BnAukd drtopa Tou oulelxBnkav e QPOEVIKA TTOU €ixav I0TOPIKO
TTponyoUuevwy  oulelfewv  TTapouciacav  peiwpévn  Oidpkela  CWAG  Kal
woTTapaywyn.

Mia mOav aAAoiwon TG TTOIGTNTAG TWV APOEVIKWY PE TNV NAIKia TOavév va
OIKaIoAOyei TNV apvnTIKA €TTidpacn Tou €ixe n oufeugn BnAUKWV PE NAIKIWUEVA
apoevikd. Emiong, n éMeywn KavAg 1ToooTNTaG OTTEPUATOS /KAl BPETTTIKWV
OUCTATIKWY TTOU METAQEPOVTAl ATTO TO OPOEVIKA OTA BNAUKG ATOMd, AdYw Twv
TTponyoUuevwy ouleltewy, eival TBavé va  OxeTiCeTal e TNV PEIWMEVN
woTtrapaywyn Kai didpkela CwAG yia Ta BnAukd TTou culelxBnKav PE aPOEVIKA
ATopa We 1I0TOPIKO TTPONYOUHEVWY CULEUEEWV.
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Male mating success is unrelated to direct fitness costs to females

P.G. MILONAS' and D. ANDOW?

1Laboratory of Biological Control, Benaki Phytopathological Institute, Greece
2Department of Entomology, University of Minnesota, USA.

In recent years, the role of male age and mating history in mating success has
come to have a central place in sexual selection theory, because the direct benefits
from the male to the female can be compared with the indirect benefits. Direct
benefits include increased female longevity, increased fecundity, and greater
provisioning in eggs. Indirect benefits include “good genes” from the male, “sexy
son”, and other fitness benefits to offspring not related to maternal effects. It is
usually expected that the direct benefits are larger than the indirect ones, however,
the empirical literature in the Lepidoptera suggests that the situation is complex.
Here we present some evidence that the indirect benefits may be greater than the
direct ones for European corn borer.

Mating success of males in relation to their age and their mating history, and
fithess parameters for their female mates were investigated in the European corn
borer Ostrinia nubilalis (Lepidoptera: Crambidae). Older, experienced males are
ones that are more likely to have “good genes” than younger, inexperienced males.

Age had no significant influence on mating success for O. nubilalis males. 0 day
old virgin males were equally likely to mate as 3-, 6- and 9-day old males. Mating
experience had significant influence on mating success for O. nubilalis males.
Experienced males acquired higher proportion of mates compared to virgin males.
Mating with older males or with experienced males significantly reduced lifetime
fecundity and longevity of females.

An age-dependent deterioration in ejaculate quality is one possible explanation
for the lower female fecundity with older mates. Sperm depletion and/or reduction of
nutritive substances through successive matings, is one possible explanation for
the lower female fecundity and longevity with experienced mates.
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Emidpaon cuoTaTIKWY TOU aIfEPIou EAaiou TOU TTOPTOKAAIOU OTO 0E§OUAAIKO
KAAEopa OTEIPWV APOEVIKWY TNG pUYag TNG Meooyeiou Ceratitis capitata
(Diptera: Tephritidae)
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kai B.l. KATZOIMANNOZ'
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MepiAnyn

MeAetiBnke oTO €pyaoTipio n emidpacn alBEpiou eAaiou aTTd TTOPTOKAAI,
KaBapou Alpovéviou Kal evOeg WiydaTog atroTeAoUpevou atrd Alovévio, pupaivn,
AIVOAOUAN, yEPQVIOAN Kal a-TTIVEVIO, OTO OEEOUOAIKO KAAECUA OTEIPWY QAPTEVIKWV
NG MUYag TNG Meooyeiou. BpéBnke OTI TNV TTEPITITWON TTOU TA APCEVIKA TPEPOVTAV
MEe Caxapn Kol TTPWTEiVN n €KBEon TWV APCEVIKWVY KAl OTIG TPEIS HETAXEIPIOEIG
augnoe TNV ouxvoTNTa TOU 0€EOUAAIKOU KOAEGUATOG O€ OXEON WE OPOEVIKA TTOU OEV
gixav ekTeBei o€ AUTEG, evw dev UTTAPEAV DIOPOPES METALU TWV TPIWV HETAXEIPICEWV.
TNV TTEPITITWON TTOU Ta APCEVIKA gixav atnv diIABeon Toug wg Tpo@r {axapn, Mévo
n ékBeon oT1o piyda alénoe 1o 0eEOUONIKO KAAEoa. ZxoAMdleTal n onuagia Twv
ATTOTEAECUATWY YIO TNV KAAUTEPN KATAVONON TNG O£EOUAAIKNG CUNTTEPIPOPAS TOU
EVTOUOU Kal TNV KATATTOAEUNGT) TOU JE TN HEBODO TWV OTEIPWV EVTOUWV.

Eicaywyn

Oucieg o1 oTroieg TTPOEpYOoVTal ATTO QUTA-EEVIOTEG @aiveTal TTWG Traiouv
ONMAVTIKG POAO OTNV OEEOUOAIKT) CUUTTEPIPOPA DITITEPWV EVTOUWY TNG OIKOYEVEING
Tephritidae (Light and Jang 1996, Landlot and Philips 1997). ‘Eto1, o opiopéva
€idn n ékBeon apoevikwy ae alBépia EAdia QUTWV aufavel TNV IKAVOTNTA TOUG VO
ouleuyviovtal Pe BnAUKd, OivOvTAg TOuG £TOl €va QVTAYWVIOTIKO TTAEOVEKTNUO
atrévavT oTa AAAa apoEeVIKA.

v pouya tng Meooyeiou, Ceratitis capitata (Wiedemann), Ta apoevikd
TTPOCEAKUOVTAI KOl TPEQPOVTAl OE OUCIEG TTOU TTPOEPXOVTAl aTTO TOV QAOIO TwV
TTOPTOKAAILV, OTTWG ETTIONG KAl OPIoPEVWVY GAAWY QUTWV (Katsoyannos ef al. 1997,
Shelly and Villalobos 2004). TMeipduata TToU TTPAYMATOTTOIRBNKAV Ta TEAEUTAIO
Xpovia €6€iEav 0TI apoevikd TTou gixav ekTeBei o€ aiBépIo €Aalo atrd TTOPTOKAAI
ouleuyviovTav o€ PEYaAUTEPO TTOCOCTO PE TTaPBEVa BnNAUKA o€ OXEon PE OPOEVIKA
TT0U B¢V gixav ekTeBei o aiBépia éAaia (Papadopoulos et al 2001, 2006).

O unxaviouog pécw Tou OTToiou Ta alBépia EAaIa TwV €0TTEPIOOEIdWV ETTIOPOUV
oTNV O€EOUAAIKI) CUUTTEPIPOPA TWV APCEVIKWY TNG WUyag Tng Meooyeiou dev givai
yvwoTog. Me okomd Tn oupfoAnl atn Olgpelivnon Tou pnxaviopoUu autolu oTn
TTapouca epyaaia HEAETABNKE €dv TO aIBEPIO €AaIO TOU TTOPTOKOAIOU Kal OPICUEVA
OUOTATIKA TOU €TTNPEACOUV TO OEEOUAIKO KAAECHA TWV OPOEVIKWY TNG MUYAG TNG
Meooyeiou.
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YAIKa Kai pé6odol

MeAeTABnNKe OTO €pyacTApio n emmidpacn aiBépiou eAaiou aTTd TTOPTOKAAI,
KaBapoU Aipovéviou, KaBwg Kal €vOog MiYHATOG CUCTATIKWY TOU TTOPTOKAAIOU
atroteAoupevou atté Aigovévio, pupaivn, AIvaAoUAn, yepavidAn Kai a-Trivévio, 0TO
0eCOUOAIKO  KAAEOPO  OTEipWY  OPCEVIKWY TNG MUyag Tng  Meooyeiou.
Xpnoigotroindnkav éviopa TG QUANG Vienna 8/tsl, n otroia xpnoIhoTToIEiTal EUPEWS
ge OIAQOPES TTEPIOXEG TOU KOOWOU OTToU €@apuoleTal N péEBOdOG Twv OTEipWY
EVIOUWY. ApOEeVIKA TTOU TPEPOVTAV EiTE JOVO PE Caxapn €iTe Pe Caxapn Kal TTPWTEIvVN
EKTEBNKOV OTIG TTAPATTAVW HETOXEIPIOEIG O nAIKia 4 nuepwv yia 48 wpeg. ZTn
ouvéxela kai yia didotnua ammd v 7" éwg kar v 10" nuépa TG Zwrg Toug KABWG
emmiong kai TV 16" nuépa, KATAUETPrONKE TOo 0e€OUANIKO TOUG KGAeoua atéd Tnv
évapgn €wg kal TN AREN NG ewTtdépaong (7:00 €éwg 21:00). Apoevikd TTou Ogv
EKTEBNKAV OTIG TTAPATTAVW PETAXEIPIOEIG aTTOTEAOUGAV TOV HAPTUPQ.

ATtroteAéopara

Otav Ta apoevik@ Tpé@ovtav Povo e Caxapn n €KBeon OTIG TPEIG PETAXEIPICEIG
€ixe wg amoTéAeopa TNV auénon TG ouxvotnTa Tou OeEOUOAIKOU KOAEOUOTOG.
QoT1600 o1 BIAPOPEG TTOU TTAPATNPRBNKAV O OXEON WE TOV JAPTUPA TAV OTATIOTIKA
ONUAvVTIKEG NOGVO OTNV TTEPITITWON TOU WIYUATOG TWV TTEVTE OGUOTATIKWY. AvTiBeTa
OTav Ta apoevIKA gixav oTn O1GBear Toug 1600 {axapn 600 Kal TTPWTEIVN OAES Ol
METAXEIPIOEIGC aUENoav GNUAvVTIKG TNV ouxXvoTnTa TOU GEEOUAAIKOU KOAEGUATOG O€
oxéon ME TO pApTUpa. H nAikia Twv eviopwv €TTiong €mTnpéace 10 0€EOUAAIKO
KAAEoWQ, 1810iTEPA OTNV TTEPITITWON TWV OPCEVIKWY TTOU gixav oTn di1dBeon Toug
povo Caxapn 6TTou TTapaTnEnOnKe Peiwan TNG ouxvoeTNTAg Tou PE TNV alEénon Tng
nAikiag. O nuepAoIOG PubBudg Tou O0eCOUAAIKOU KAAEOUOTOG OTIC OIGAPOPES
METAXEIPIOEIG ATV TTAPOMOIOG.

ZulAtnon

H ad&non Tou oe€ouaAikoU KAAEOUATOG OTO APOEVIKA TTOU EKTEBNKAV OTO AIBEPIO
€A\al10 TOU TTOPTOKOAIOU Kal G€ CUOTATIKA TOU TIBavOTaTa aTToTeAE BaCIKO HEPOG TOU
MNXaviopou pECW TOU OTIoIoU  Ta  €0TTEPIOOEIDN €MIOPOUV 0TV  OECOUAAIKN
CUUTTEPIPOPE TWV APCEVIKWY TNG HUyag TG Meooyeiou. To Aipovévio, n pupaivn Kai
GAAEG ouaieg TTou TTEPIEXOVTAI OTO @QAOIG TOU TTOPTOKOAIOU  QTTOTEAOUV Kal
OUOTaTIKO TNG PEPONAVNG GUAOU TWV APCEVIKWY TNG PHUyag NG Meooyeiou (Howse
and Knapp 1996, Light and Jang 1996). Eivai Aoirév oAU mBavéd Ta éviopa TTou
ekTiOevTal OTO QIBEPIa €A VO XPNOIUOTTOIOUV QUTEG TIG OUGIEG IO TN oUvBeon TNG
QEPONOVNG, MEIWVOVTAG £TOI TO PETARBOAIKO KOOTOG TTapAywynS TnG. Me Tov TpATTO
QuTO Ta APOEVIKA €EOIKOVOUOUV €VOEXOMEVWG EVEPYEID IO GANEG OPACTNPIOTNTES
Tou oxetiCovral pe TN ouleugn kal TRV alénon TNG avrTaywvioTIKOTATAG TOUG O€
OX€0n ME GAAO APOEVIKA.

Ta eupfuaTa TG TTapoUucag epyaciag Bonbouv aTnv KAAUTEPN KATavonon Tng
0€COUOAIKNG CUUTTEPIPOPAS TNG MUyag TG Meooyeiou evd TTapdAAnAa éxouv
TIPOKTIKO evOla@épov. To yeyovog OTI TO Piypa Twv TTEVTE CUOTATIKWY aUgnoe To
0€COUOAIKO KAAEOHO aKOPA Kal OTNV TTEPITITWON TTOU TO EVTONA TPEPOVTAV JOVO WE
Caxapn Oeixvel TNV PeYAAn Tou atroTeAeOUATIKOTNTA. To piyua autd Ba utropouce
mBavd va alomoinBei yia TNV avgnon TG AvTaywvioTIKOTNTAG TwV OTEIpwY
QPOEVIKWYV TTOU £€QTTOAUOVTAI OTA TTAQICIA TG HEBODOU TWV OTEIPWVY EVIOUWV.
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Effect of orange oil compounds on sexual calling in sterile males of Ceratitis
capitata (Diptera: Tephritidae)

L.V. ILIADIS", N.A. KOULOUSSIS', C.S. IDANNOY', N.T. PAPADOPOULOS? and
B.l. KATSOYANNOS'

"Laboratory of Applied Zoology and Parasitology, School of Agriculture, Aristotle University of
Thessaloniki, Greece
2| aboratory of Entomology and Agricultural Zoology, Department of Crop Production and Rural
Environment, University of Thessaly, Greece

We studied in the laboratory the effect of exposure to orange oil, only limonene,
or a mixture of limonene, myrcene, linalool, geraniol and a-pinene, on the sexual
signaling of Vienna 8/tsl sterile males of the Mediterranean fruit fly, Ceratitis
capitata (Wiedemann) (Diptera: Tephritidae). Results showed that when males fed
on sugar and protein, all three treatments increased the incidence of sexual
signaling compared to control males. However when males were deprived of
protein only exposure to the mixture conferred a significant advantage in calling
activity over the control. The importance of our findings for understanding the
sexual behavior of this species and for its control with the Sterile Insect Technique
is discussed.
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Emidpaon aifépiwyv eAdiwv a1mrd Kapmoug eCTTEPISOEIdWY OTNV WOTOKIA TNG
MUyag Tng Meooyeiou Ceratitis capitata (Diptera: Tephritidae)

X.Z. IQANNOY", B.l. KATZOINANNOZ', N.©. MAMAAOINOYAOZ?,
X.I. TANANAKH? ka1 N.A. KOYAOYZHZ'

pyaornpio Eapuoouévng Zwoloyiag kai MNapaacitoAoyiag, ewtmovikn 2x0An, ApioTotéAsio
'E, jpio E £vnNG ZwoAoyi I Aoyiag, I 7 Zx0An, A EA
lMavemiorhuio ©sooalovikng
2Epyaorripio EviouoAoyiag kar Egapuoouévne ZwoAoyiag, Tunua ewroviag, urikig Mapaywyng
kai Ayporikou lepiBaArovrog, MNMavemoriuio Osooaliag
SEpyacrtrpio MeAioookouiag-2nporpogiag, ewtovikn 2xoAn, ApiotoréAsio lNavemarriuio
Oeooalovikng

MepiAnyn

MeAeTABNKE OTO €pyacoTrpio n €TTidpacn aIBépiwv eAaiwv Tou euTTOopiou aTTod
KOAPTTOUG TTEVTE €0TTEPIOOEIdWY (TTOPTOKAAI, pavTapivi, Aepovi, vepavtll Kal YKPEITT-
@POUT) OTNV WOTOKia Twv BnAuKWwv TNG PUyag TnG Meooyeiou. Meipduata dITTARG
emAoyg Omou BnAukd eixav TIpOcPBacn yia woTokia o didTpnTa  TEXVNTA
UTTOOTPWHATA KATW a1rd Ta oTroia utripxe €ite 1 pl aiBépiou eAaiou kai vepd eite
povo vepd, €deigav OTI OAa Ta aiBépia EAaia TTOU WPEAETHONKAV €ixav OIEYEPTIK
O0pdaon. Até Treipduata Pn €1mAOYAS TToU akoAouBnoav, TTPoEKUYE OTI N dIEYEPTIKA
Opdaon Tou AgpovioU ATavV CNPAVTIKA PIKPOTEPN O€ oxéon WE Ta AAAa aiBépia éAaia.
O1rwg poékuye atrd avaAUoEig aéplag XPWHATOYPAPiag-@acuaToypagiog uadag,
TO YEYOVOG QUTO TTIBAVOTATA OPEIAETAI O€ DIAPOPEG HETAEU Twv AIBEPIWY EAQiWY TOU
AgpovioU Kal Twv GAAWV KOPTTWV WG TTPOG TN XNMIKA Toug auoTtaan. ‘Eva teAeuTaio
Teipapa, £€d€1Ee OTI N TPoodeuTIKr auénon Tng moadTtnTag (0 pl—0.01 pl—0.1 pl—1
pl) ToUu QiBépiou gAaiou TTOPTOKOAAIOU KATW aTTd TA UTTOOTPWHATO WOTOKIAG,
TIPOKAAETE avTiaTOIXN MEiwan TNG SIAPKEIAG TNG TTEPIODOU TTPOWOTOKIAG Kal augnaon
TOU apIBuoU Twv auywyv TTou amoTtédnkav amod Ta BnAukd. QOoT6C0, TTEPAITEPW
auénon Tng d6ong (10ul) peiwoe TNV woTTapaywyn.

Eicaywyn

H puya tng Meooyeiou Ceratitis capitata (Wiedemann) (Diptera: Tephritidae)
atrotehei T0 TTAéOV TTOAUPAYO €idog TnNG oikoyévelag Tephritidae, kaBwg TTPOTRAAAE
meploooTepoug atmd 300 EevioTég (Liquido et al. 1991) petalu Twv oTroiwv Kal Ta
eomep1doeid. MeAéteg TTOU €yivav Ta Teheutaia xpovia €0eiEav OTI XNMIKA
epebiopara mou TpoépyxovTal TOoo atrd Tn adpKa (XUNOG) 600 Kal atrd To @A0IS Twv
KapTrwv (a1Bépia  éAaia) Twv €0TTeEPIOOEIdWY Traifouv  onuavtikd poAo  OTn
OUMTTEPIPOPA TOU evTOpouU. EIBIKOTEPQ, OI TTITNTIKEG OUCIEG TOU XUMOU TTPOKOAOUV
évtovn TTPOCEAKUON Kal Twv BU0 QUAWY Tou €idoug, v ouyxpovwg dlgyeipouv TNV
worTokia Twv BnAukwyv (Papaj et al. 1989, Katsoyannos et al. 1997). Ze 611 agopd Ta
XNMIKG epeBiopata atmd 10 QACIO TWV KAPTTWY KAl CUYKEKPIYEVA Ta aiBépia éAaia,
BpEBnKe OTI TTPOCEAKUOUV OVO TA APCEVIKA ATOUA, VW TTAPAAANAa n €kBeGA Toug
o€ auTd, aufdvel TOOO TN oUXVOTNTA TOU CGEEOUAAIKOU TOUG KAAEOUATOG, 600 KAl TNV
avTaywvIoTIKOTNTA 0UCeuEn Toug (Papadopoulos et al. 2006). Mapd 10 yeyovog oTi
0l XNMIKEG ouCieg TOU PAOIOU TWV KAPTTWV TWV £0TTEPIBOEIdWY, €ival EKEIVEG TTOU
eUTTAEKOVTAI KOTA Ta TEAIKA 0TASIO TNG ATTOSOXNG TOUG WG BECEWV WOTOKIAG ATTo TA
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BNAUKG, €VTOUTOIG, UTTAPXOUV EAAXIOTEG MEAETEG QvAPOPIKA HE TO POAO TOUG
(Levinson et al. 2003).

2KOTTOG TnG TTapoucag epyaciag ATav n PEAETN TOU POAOU TWV XNUIKWV
epeBIoPATWY aTTd TO PAOIO KAPTTWYV €0TTEPISOEIdWY Kal €1I8IKOTEPA TWV AIBEPIWYV
eAaiwv, Katd TO TEAIKO OTAdIO TNG OCUMTIEPIPOPAG WOTOKIOG TNG MUYAg TG
Meooyeiou TTou oxeTifeTal e TNV aTTOd0XA Kal a1mrdBecn Twv auywv OTIG BECEIg
WOTOKIaG.

YAIkd kai pé@odol

Ta Teipdpata TTPAYUATOTTOINONKAY 0 XWPOo HE Bepuokpacia 2511 °C, OXETIKN
uypacia 6515 % kai pwTotrepiodo 14:10 (P:X) pe Eviopa £pyacTnPIAKAG EKTPOPNG
2" £wg 4™ yevedc. Ze éva TTPWTO TrEipapa dIEPEUVABNKE N £TMIBPOCN OTNYV WOTOKIa
TWV AIBEPIWV eAaiwv TTEVTE €0TTEPIOOEIOWV (TTOPTOKAAI, pavTapivi, Aepovi, vepavid
Kal YKPEIT-@pouT). Ouddeg Twv TTEVTE BnAukwv TTOU Oev gixav TTponyouuevn
EUTTEIPIA WOTOKIOG APEBNKAV va WOTOKACOUV Yia 24 wpeg ae diATpnTa TEXVNTA
UTTOOTPWHOTA KATW aTTé Ta oTroia utripxav €ite 1 pl aiBépiou eAaiou kal vepod eiTe
pOvo vepd (MAPTUPOG). 2T CUVEXEID EYIVE KATAPETPNON TOU dAPIBUOU TWV auywv
TTOU ATTOTEBNKAV.

Me okotmréd Tnv TrepaITEPW MEAETN TNG €TTidpaoNg Twv aAIBépIwWY eAdiwv OTnV
worTokia, BnAukd kpaténkav ammd Ty 1" £wg v 25" nuépa TG {wrig Toug o€ HIKPA
KAOURBI& PE UTTOOTPWHATA WOTOKIAG KATW aTTd Ta OTToia UTTHPXE €iTe 1 Wl evog atmd
Ta TTEVTE AIBEpIa EAaia Kal vePO, €ite povo vepd (UdpTupag). KaBnuepiva yivotav
avavéwaon TnG TToooTNTAG TWV €AdiwWV KAl KATAUETPNON Twy auywv. MapdAAnAa,
TTPAYUOTOTTOINONKE TTOIOTIKOG KAl TTOCOTIKOG TTPOCDIOPIOUOS TWY CUCTATIKWY TWV
aIBépIwV eAaiwv Pe TN BoRBeia aépiag XpwuaToypaQiag-@acuaToypagiog Halag

XpnoigoTrolwvTag Tnv idia pebodoAoyia Pe TTPONYOUUEVWG, O éva TEAEUTAIo
Teipapa PEAETHBNKE n  Emidpacn BIOPOPETIKWY BOCEwV  aIBépiou  eAaiou
TTopTOKaAIOU. Na To OKOTTO BnAUKa gixav TTPOCRAcn Yo WOTOKIA € UTTOOTPWHATO
Katw amod Ta otroia utApxav 0 (uapTupag), 0.01, 0.1, 1 4 10 yl aBépiou eAaiou
TTOPTOKAAIOU.

ATroteAéopata

210 TTEIpApaTa SITTARG €TIAOYNAG Ta BnAukd atTéBeoav onuavtikd TTePIoOOTEPA
auyd OTO UTTOOTPWHOTO WOTOKIOG KATW atrd Ta OTroia UTTAPXE aiBépio éAaio
€oTePIOOEIdWY a1 OTI 0TO pdpTupa. Mépav auTtou, éva TTOCO0TO BnAUKWYV TTOU
Kupavenke petagu 60 kai 84 % woTdkNae ATTOKAEIOTIKG Kal JGVO G€ nuIg@aipia ato
T OTTOI0 EKAUOVTAV OOMEG AIBEPIWV EAaiwV.

ATTO Ta ATTOTEAEOUATA TWV TTEIPAPATWY PN ETTIAOYAG TTPOEKUYE OTI AV KAl O€ OAEG
TIG METAXEIPIOEIG N WOTTAPAYWYR ATAV 0APWS UYnASTEPN O OXEON YE TO HAPTUPQ,
Ta OnAukd ammébecav onuavtik& Ailydétepa auyd OTa UTTOOTPWHATA ATrd TA OTToia
eKAUOVTaV OCMEG AepovioU ge axéon e Ta GAAa aiBépia éAaia. EmimAéov, pe
e€aipean 10 Aeudvi, n TTapouadia Twv alBépiwy gAaiwv peiwoe anuavTiké Tn didpkeia
NG TTEPIGOOU TTPOWOTOKIAG KAl AUENOCE TA TTOCOOTA TWV WOTOKOUVTWY BNAUKWY O€
oxéon ME TO papTupa. Ta amoteAéopata Tng XNUIKAG avaAuong €dsiav o1 TO
aIB€pI0 €AQIO TOU AEPOVIOU UTTOAEITTOVTAV ONUAVTIKA OE TTEPIEKTIKOTNTA AIJOVEVIOU
o€ oxéon Pe Ta uttoAoITTa.
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H d60on ¢ixe onuavtikh €midpacn oTnv woTokia Twv BnAukwv. EIdIKOTEPQ, N
TTPOOdEUTIKA alfnan TG TTooOTNTAG TOu aIBéPIoU EAQioU TTOPTOKAAIOU KATW aATTo TA
UTTOOTPWHATO WOTOKIaG €wg Kal To 1ul TTpokéAece avTioToixn peiwon TG dIAPKeEIOG
TNG TTEPIGOOU TTPOWOTOKIAG Kal augnon Tng wotrapaywyng. QoTéco, TTEPAITEPW
auénon g 66ong ota 10 ul TTPOKAAEoE peiwan Tou apiBuol TwWV AUYWV TTOU
aTroTédnkav.

Zulftnon

ATTO Ta ATTOTEAEOMATA TWV TTEIPAPATWY PAG TTPOKUTITEI OTI KAI Ta TTEVTE AIBEPIa
£Aaia Twv e0TTEPIBOEIBWYV TTOU dOKIYAoaE SlEyEipoOUV TNV WOoToKia Twv BNAUKWYV TNG
MUyag Tng Meooyeiou. O1 dia@opéG TTou TTapaTtnenRdnkav YeTagl Toug mBavoTarta
ogeilovTal oTn dIAPOPETIKY XNUIKA TOug cuoTacn. H tTeplopiopévn dieyePTIK dpAon
TWV AIBEPIWV EAaiwWY TOU AEPOVIOU OTTWG TTPOKUTITEI AT TA TTEIPAUATA JAG, PAIVETAI
va egnyei kol TN pelwpévn TTPOTiUNcA Tou wg &evioTh ot oxéon peE Ta AAAa
eomep1doeldr}, OTTWG TpPoékuywe aTrd TPdo@aTeg UeAéTeg (Papachristos and
Papadopoulos 2009). TéAog, n OleyepTikr] OpAcn Twv aIBépIwV  eAdiwV  TwV
€0TTEPIOOEIOWV, QAIVETAlI VO OXETICETAI AUECO ME TN OUYKEVTPWONR TOUG, KABWG
auénon NG d6ong TEPA atd €va OnuEio €XEl ApvNTIKEG ETTITITWOEIG OTNV WOTOKIA.
Auto mBavéTtarta cupPaivel d16TI Ta OnAuKA atTopeUyouv va atmmoBéoouv auyd o€
UTTOOTPWHATO TTOU TTEPIEXOUV UEYAAEG TTOOOTNTEG QIBEPIWV EAiWV OI OTTOIEG WG
YVWwaTo gival TOEIKEG yia Ta auyd Kal TIG VEAPES TTPovUUQES Twy Tephritidae (Greany
1989).
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Effect of citrus peel oils on the oviposition of the Mediterranean fruit fly
Ceratitis capitata (Diptera: Tephritidae)

C.S.IOANNOU', B.l. KATSOYANNOS', N.T. PAPADOPOULOS?,
CH.I. TANANAKE and N.A. KOULOUSSIS'

"Laboratory of Applied Zoology and Parasitology, School of Agriculture, Aristotle University of
Thessaloniki, Greece
2[ aboratory of Entomology and Agricultural Zoology, Department of Crop Production and Rural
Environment, University of Thessaly, Greece
3Laboratory of Apiculture-Sericulture, School of Agriculture, Aristotle University of Thessaloniki,
Greece

We studied the effects of citrus peel oils from sweet orange, mandarin orange,
lemon, bitter orange and grapefruit on the oviposition of the Mediterranean fruit fly
Ceratitis capitata (Diptera: Tephritidae). In a first experiment, cohorts of five females
were allowed to lay eggs in the holes of artificial oviposition substrates containing
either 1 pl of citrus oil and water or only water (control). Results showed that
females laid significantly more eggs into substrates with citrus oils than into the
controls, suggesting that chemicals in the oils act as oviposition stimulants. In a
second experiment aimed at comparing the different oils, newly emerged females
were placed individually in plastic cages, and allowed to oviposit for 25 days into
substrates containing either 1 pl of citrus oil and water or only water (control).
Although in all cases females laid significantly more eggs relative to the control, the
oil from sweet orange, mandarin orange and bitter orange elicited higher oviposition
rates than lemon oil. In addition, the presence of oils resulted in shorter
preoviposition periods over the control in all cases except for lemon. Chemical
analysis of the oils suggests that this is probably due to differences in the quantities
of limonene and other compounds in the lemon oil compared to the oils of the other
fruit. In a final experiment, females oviposited for 25 days in response to five
different doses of orange oil i.e. 0 pl (control), 0.01 pl, 0.1 pl, 1 yl and 10 yl. Over
the range of 0 to1 ul, as the amount of oil increased the duration of the
preoviposition period decreased and the mean number of eggs laid by females
increased. However, further increase to 10 yl was not favorable to oviposition.
These results shed important new light on the study of the chemical ecology of this
species and are of practical significance.
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Zxéon peTalu cuAAnpewyv o€ rayideg McPhail kal Tng TTUKVOTNTAG TOU
mAnBuooU Tou ddkou Bactrocera oleae (Diptera:Tephritidae) oTtov eAaiwva

K. BAPIKOY, B. AAEEANAPAKHZ, X. MAPNEAAKHZ ka1 B. FKIKA

Epyaorripio EvropoAoyiag, Ivotirouro EAiGg kai Ymrorporikwy @utwv Xaviwv, A. Zoudag,
Aypokntrio, Xavia

Ta 2 TeAeutaia xpovia TIPAYMOTOTTOINBNKE MEAETN TNG CUOXETIONG TWV
OUANEBEVTWY OAKwVY o€ TTayideg TTapakoAoudnong McPhail kal Tou TTpayuaTikou
TANBuouoU Trou uTIdpxel oTov  eAaiwva. Aiktuo 12 yudAivwy  TTayidwy
EYKATAOTAONKE O€ eAaives oTnv Treplox KoAupBapiou kai og€ améoTacn
peyoAUTepn Twv 40 m amd TIg Tayideg, oTpwlnkav 12 avrioToixa Oévdpa e
eAaiéTTava-AIvAToeg eEAAIOCUANOYAG TTOU KAAUTITAV ETTOPKWG TNV TIPOROAN TNng
KOUNS Twv JEvBpwV (OUVOAIKAG emiAveiag 60 m?/ BévSpo). ZTa OTPWUUEVA HE
AivaToeg OEvOpa QapPUOOTNKE WEKAOUOG KAAUWNG pe knock down €vTOPOKTOVO Kal
12 wpeg apydTEPQ YivovTaV KATAPETPNON TOOO TWV KATAPPITITOUEVWY OAKWY OTIG
AIVAToEG 600 KAl CUANYBEVTWY OAKWY OTIG YUBAIVEG TTAYIDEG.

ZUVOAIKG TTpaypaToTTOINBNKaV 16 CUYKPITIKEG KATAPPIWEIG BAKWY OTIC AIVATOEG
KAl KATAPETPAOEIS CUAAWEWY OTIG TTayides (2 Tov louAio, 7 Tov AUyouoTo Kail 7 Tov
SETITEUPPIO).

ATTO Tn MEAETN auTh dIaTmoTWONKE OTI KATA TNV KaAokaipivr) Trepiodo, ol
OUMYeIg Tou &dkou OTIG TTayideg dev AVTITTIPOOWTTEUOUV TTAPA POVO £va PIKPO
TTO00CTO TOU TTPAYUATIKOU TTANBUCOU TTou UTTAPXEl TOV eAaiwva. H oxéon peTagu
0aKOTTANBUCPOU aTov €AQILVa  Kal OAKOCUAANWEWY OTIG TTayideG aKOAOuBEi
YPOMMIKO POVTEAO GUUMETABOAAG. ZUYKEKPIMEVA O uwnAoUg BakOoTTANBuauoUG o
MEOOG 6p0G evNAIKWY OAKWYV TTOU KATAPPIPONKE atrd Tnv KOun evog dévdpou ATav
atmd 2 €wg 9 QOPEG PEYOAUTEPOG CUYKPITIKA PE QUTOV TTOU KOTaypd@nke OE Mia
yudAivn rayida. H avaAoyia auth yivetal TToAU peyaAuTepn (atmod 56 €wg 252 @opég)
av ouvekTiunBei 611 n Trayida McPhail cuAMapBdvel evilika Tou &dkou aTTd
atréoTaan mepitrou 20m Kal avTITTPOCWTTEVEl TrEpiTTou 28 dévdpa.

BiAioypaepia
Neuenschwander, P. and S. Michelakis. 1979. McPhail trap captures of Dacus
oleae (Gmel.) (Diptera, Tephritidae) in comparison to the fly density and population
as assessed by sondage technique in Crete, Greece. Bulletin de la Societe
entomologique Suisse 52: 343-357.
Spanedda, A.F. and A. Terrosi. 2008. Population dynamics of Bactrocera oleae
adults in central Italy. Acta Hort. (ISHS) 791: 611-617.
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Relationship between captures of Bactrocera oleae (Diptera:Tephritidae) in
McPhail traps and the density of its population the olive grove
dakoplithysmou

K. VARIKOU, V. ALEXANDRAKIS, CH. MARNELAKIS and V. GIKA

Laboratory of Entomology, Institute of Olive tree and Subtropical Plants, L. Soudas, Chania, Greece

Study of olive fruit captures in McPhail traps and population density took place in
olive groves of Chania the last two years. The number of the dropped olive flies
were counted after spraying with a knock down insecticide (sondage) olive canopy
and compared with the captured adults in McPhail traps for 12 hours. 17 sondages
were totally applied as well as observation in McPhail traps (2 in July, 7 in August, 7
in September and 1 in October)

The results showed that the population recorded in traps represent only a small
percentage of the actual population in a grove. The relationship is linear and under
high population density the mean number of adults dropped per tree was 2 to 9
times higher than the mean number of adults captured per trap. This ratio is even
higher (56 to 252 times) because McPhail trap captures adult olive flies in a
diameter of about 20m which represents about 28 olive trees.



72 13° MNaveAAnvio EvrouoAoyiké Zuvédpio

®aivoloyikd povréAa TPOBAEYNS TNG TTITACNG TWV KUPIOTEPWV
HIKPOAETTISOTITEPWY TNG POBAKIVIAG O OTTWPWVESG OAOKANPWHEVNG
dlaxeipiong

N. AAMOZ ka1 M. ZABBOMNOYAOY-ZOYATANH

Epyaorrpio Epapuoouévng Zwoloyiag kai lNapacitoAoyiag, ewTrovikn 2x0An, ApioTotéAsio
lMavemothuio @sooalovikng, 54124 ©sooalovikn

Ta pikpoAemdoTITEPA Anarsia lineatella Zeller (Lepidoptera: Gelechiidae),
Grapholitha molesta Busk (Lepidoptera: Tortricidae) ka1 Adoxophyes orana (F.v.R.)
(Lepidoptera: Tortricidae) ammoteAoUv TOUG ONUAVTIKOTEPOUG £XOpOUG TNG POSAKIVIAG
aTnVv Xwpa pag Kar d1ebvwg. O1 Yéxpl OPEPA EQAPPOCOUEVEG OTPATNYIKES EAEYXOU
TWV TTapatmavw 10wV Bacifovial Kupiwg oTnv nuepoAoylokr kartatmmoAéunon. H
epappoyn Twv TPoTUuTTwv AGRO 1 Kal 2 ava@opikd PE TN QUTOTTPOCTATIa, KaBWG
KOl Ol OUVEXWG QUEAVOUEVEG ATTAITACEIS VEWV KAl QuoTnPOTEPWY TTPOTUTTWY,
aTTAITOUV TNV OUVEXA BEATIWON TNG ATTOTEAECUATIKOTNTAG TWV UTTOPXOVTWY PETPWV
KAl HEOWV KOTATTOAEUNONG.

TNV TTapoUCa £pyacia epapuooTnKav TPia PN YPAUMIKA JOVTEAQ CUUMETAROAAG
(Tdmrou Boltzman, Weibull, kai AoyioTikd) yia TNV TTEPIYPAPr] TNS PAIVOAOYIAS Twv
EVNAIKWY TWV TPIWV PIKPOAETTIOOTITEPWY, TTOU WEAETABNKE KATA TNV SIGPKEID TWV
eTwv 2004-2008, og omwpwveg PodaKIVIAS TG KevTpikAG Makedoviag (KouAoupa
HuabBiog kai BeABevid Koldvng). MaparnpiBnkav Tpeig eudIAKpITEG TITACEIS KATA
TNV didpkeia TNG KAAMEPYNTIKNAG TTEPIGdoU OAa Ta £Tn Twv Tapatnenocwyv. H
TTAOEIG Twv evnAikwy otnv KouAoUpa dpxile 5-10 nuépeg vwpitepa atmd OTI GTO
BeABevtd. Aegv utmpgav diagopég otnv Oldpkela KABe yevedg peTaglu Twv OUO0
TTEPIOXWYV, EKQPOCHEVNG O aBpoIoTIKOUG nuepoBabuols. Aegv utipéav etmiong
onUavTikég  dlagopég oTov  apiBud  Twv  evnAikwv Tou A. lineatella TTOU
ouMapuBdvovTav OTIG PEPOUOVIKEG TTAYIOEG KATA TNV BIAPKEID TWV TPIWV TITHOEWV
(204,14+16,99; 173,64+14,76; 195,40+£20,91, yia 1", 2" kau 3" 110N QvTiOTOIXQ)
(F=0.922;, df=2,102; P=0.401). H &iapkeia tng 1™ yevedg ekppaouévn of
0a6p0IoTIKOUG NuEPOBABUOUG, ATaV oNUAVTIKA PIKPOTEPN (593,08+22,78), o€ axéon
pe v 2" (439,01+17,19) kai 3" (548,46+54,96), (F=5.223, df=2,80, P=0.07). 'Evag
ONUAvTIKA uwnAOTEPOG apPIBUOS aTOPwY Tou G. molesta cuAhapBdvovTav Katd Tnv
Oldpkela  Twv TeAeuTaiwv TITAOEWV 0€ oOxéon Pe Tnv Tpwtn (169,95+35,08;
260,14425,70; 354,25+44 yia v 1", 2" kair 3" avriotoixa) (F=38.793, df=2.63,
P<0.05). H péon didpkeia yevedg yia v 1" tion (426,25+15.09), fjtav onuavTika
MIKOOTEPN OUYKPITIKA pe Tnv 2" (992,52+34.33), kai 3" (1484.06+21,67),
(F=483.033, df=2.52, P<0.05). Aev utripgav onuavTikéG dIaQopEG OToV apIBUd Twv
atéuywv A. orana Tou oulapBdvovrav Katd Tnv dIdpkela  KABe yevedg
(64,72+52,80; 66,78+46,00; 95,05+42,14, yia 1", 2" ko 3" Trrion, avrigTtoixa),
(F=2,483; df=2,65; P=0.092). H péon Odidpkeia yevedg Tou A. orana ToU
avtigtoixouae otnv 1" rrrion (649,75+7,24), fiTav GNPAVTIKA JIKPOTEPN O€ OXEON WE
v 2" (769,33+24,10), ka1 3" (655,13+ 24,02), (F=12.942; df=2,72; P<0.05).

20JQWvVa PE TOV TIPOOCOPUOCKEVO OUVTEAECTH OCUOXETIONG, TA  KPITAPIQ
iEpapxnong Twv Akaike (AIK) kai Bayes-Schwartz (BIC), kaBwg Kai Toug eAéyxoug
UTTOAEITTOMEVOU OQAAPOTOC TTOU £QapuoaTnkav, n Tepiypaer g 1" kar tng 2™
TITAONG EUPAVIOE PEYOAUTEPN OaKPiBEIa GUYKPITIKG We TNV 3", oxedov yia To gUVOAO
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Twy TepImTwoewy. EmmAéov, n @aivoloyia TTAONG Kal yia Ta Tpia  €idn
TTEPIYPAPNKE ME HEYOAUTEPN akKpifela CUPQWVA PE TO TEGOAPWY TTAPAPETPWV
AoyioTIKG POVTEAO yIa TIG TTEPICTOTEPEG ATTO TIG TITHOEIG. ZUPPWvVA PE AuTo, TA
péyiota g 175, 2" kai 3" mmong yia To A. lineatella (Bgpy. oudog: 11,4°C)
TTaparnpouvtal otoug 151, 785 kai 1513 aBpoioTikoug nuepofabuoulg, yia 1o G.
molesta (Bepu. ouddg: 9,5 °C) atoug 654, 785 kai 1251DD kai yia 10 A. orana
(Bepu. oudog: 7,2°C) otoug 406, 1260 kai 2141, avriotoixa. Ta @aivoAoyikd
MOVTéEAQ TTOU avamTuxBnkav JTTOpoUV va ATTOTEAECOUV HEPOG TOU CUCTAUATOG
oAokAnpwuévng dlaxeipiong Twv £x6pwyv TG Podakividg, CUPBAAAOVTAG OUCIOCTIKA
oTn AqYn amoQAcEwV OXETIKA HE TO ETTIKAIPO KAl TNV AVAYKAIOTNTA EQAPUOYNG
METPWV KAl JEOWV KATOTTOAEUNONG.
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Forecasting moth phenology of major peach microlepidoptera complex in
northern Greece IPM orchards

P. DAMOS and M. SAVOPOULOU-SOULTANI

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

Three non-linear regression models (Boltzman, Weibull and a logistic), have
been applied to simulate moth emergence and season dynamics of the major
peach pest complex: A. lineatella, G. molesta and A. orana. Model developmental
studies used 4yr (2004-2008) climatic data and field observations, in peach
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orchards located in two separate regions (Veria: 40.32°N, 022.18°E and Velvendo:
40.16°N, 022.04°E) in northern Greece. Model performance evaluated by using the
Akaikes (AIK) and Bayes-Schwartz (BIC) and the adjusted.r? information criteria.
Applied models have a very high prediction capability (adj.r2>0.8, in most of the
cases). Residual analysis, displayed lower variability of prediction errors in
modelling the first generations, compared to the second and third. Linear regression
evaluated minor differences between observed and predicted events in modeled
moth phenology in the two regions. The AI/C and BIC values, of the four-parameter
logistic model, provide better estimates in most cases. According to the logistic
equation, 50% of the cumulative male moth for the 1%, 2™ and 3™ generation of A.
lineatella appears at 151, 785 and 1513DD, respectively (Lower temperature
threshold, LTT: 11,4°C); at 654, 785 and 1251DD for G. molesta (LTT: 9,5°C); and
at 406, 1260 and 2141 DD for A. orana (LTT: 7,2°C) (BIOFIX 1**March). A simple
theoretical degree-day adjustment, was attempted to generate a simultaneously
multispecies moth phenology of the above species, in order to outline perspectives
in Integrated Pest management (IPM).
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MeA£ETN TNG CUMTTEPIPOPAGS TOU GAEUPWASN TOU KaTTvoU, Bemisia tabaci
(Homoptera: Aleyrodidae)

E. POAITAKHZ ka1 I. KAEIAQNIAPH?

"E6viké 18pupa, Ayporikic Epeuvac, IvaTirodro Mpootaciac duriv HpakAgiou, EpyacTripio
EvrouoAoyiag & I'. ZwoAoyiag, Karoautrdg, TO 2228, TK 71003 HpdkAgio
2TEI Kpnng, ZxoAn TexvoAoyiag ewmoviag, Tunua ®urikng Mapaywyng, STaupwuévog,
71500 HpdkAgio Kpntng

O aAeupwdng Tou katrvou Bemisia tabaci (Homoptera: Aleyrodidae) cival €vag
atrd TOUG TTI0 oNPAvTIKOUG £XBpoUg yia TTOAAEG KaAAIEpyEIEG. 'Exel TTOAMEG yeveég TO
Xpovo, petadidel Tavw ammd 110 10AoyIKEG aoBéveleg kal avamTiooel ypAyopd
avOeKTIKOTNTA O€ TTOAAEG EVTOMOKTOVEG OPACTIKEG OUGIEG TTOU XPNOIUOTTOIOUVTAI
otnv ouyxpovn outomrpooTtacia (Roditakis et al. 2009). H cuptrepipopd Twv
EVIOUWY gival €va 1I81a1TEPA TTOAUTTAOKO QOAIVOUEVO, TTOU OUWG OXETICETAI AUECT UE
TNV IKAVOTNTA TOU €VTOPOU Va JIAOTTEIpETAl, va ETTIRIWVEL, va avaTTapdyeral Kal va
eykaBioTarar og pia mepioyn (Liu et al. 2007, Perring and Symmes 2006). MNapdAa
QUTA, N CUUTTEPIPOPA TOU GAEUPWDBN TOU KATTVOU OtV €XeEl HEAETNOEI ETTAPKWG PEXPI
Onuepa.

2KOTTOG OQUTAG TNG MEAETNG eival n  kaTaypa®r) OAwvV Twv TTAPAPETPWV
OUUTTEPIPOPAG Tou Bemisia tabaci kATw a1ré 1I8aVIKEG EAEYXOMEVEG OUVONKEG (24°C,
16L:8D) o¢ emimedo epyaotnpiou e TNV XPAON NAEKTPOVIKWY OCUCTAPATWY
avaAuong eikévag (Roditakis et al. 2008, Roditakis et al. 2000).

MNa Tnv dlevépyela Twv TTEIPAPATWY XPNOIUOTTOINBNKAV KAUEPES Kal WN@IOKA
KATAYPOQIKA €IKOVOG KABWG Kal €181KOG QWTICPOG KATA TNV SIAPKEIQ TNG VUXTAG TTOU
EMETPETTE TNV BIviEOOKOTTNON KAB’ OAO TO €IKOOITETPAWPO. Auo apaevikd kal duo
BnAukd évropa TomroBetrBnkav oe aepi¢dueva TpiBAia Petri (5 cm) Ta otroia
mepigixav €va Aemté oTpwpa Ayap 2% kar @UANO aTmd QuUTO PBapfakiou €1BIKA
TTPOCOPUOCHEVO OTIG OlaoTdoelS Tou TPIBAiou. H ouptrepIQopd Twv EVTOPWV
KATAYPAQPNKE YyIa 48 WPEEG KAl OTNV OUVEXEID UEAETHONKE pE €10IKO TTPOYPAPHO
avaAuong €ikovag. To Tpoypappa Piropouoe va kataypdeel Tnv Béon Tou KABe
EVTOUOU TPEIG POPES TO OEUTEPOAETTTO. TO TTEipapa ETTAVAANPONKE TEGOEPEIG POPEGS.
ATI6 TNV avaAuon Twv ATTOTEAECUATWY SIOTTIOTWONKE OTI

e Ta BnAukd datopa eival TTOAU XaunAAg KivnTikGTATAG SlavUovTag KaTd PEco
6po 20.3 cm 10 TTPWTO 24WPO Kal PYOAIG 3.8 cm TO deUTEPO 24wpo. AvTiBeTa
TO QPOEVIKA ATopa NATav TTEPICCOTEPO KIvnNTIKG diavuovTtag 281.8 cm kai
252.7 cm Ta avTioToIXa Xpovikd diacTAPATA.

e Kot avaloyia o xpdévog tmou KiviBnkav BnAukd dtoua ATtav POAIG 6 AeTTTd
yla 1o TpwTto 24wpo Kal 7.1 AeTTd yia 10 SeUTEPO, EVW VIO TO APCEVIKA
dtopa o1 avriaToixol xpovol Atav 113.3 kal 92.2 AetrTd.

e Ta évropa Trépacav PEYAAO PEPOG TOU XPOVOU Toug o€ Ceuydpla. To TTPWTO
24wpo 10 TTOO0CTO ATAV XAWNAG (26%) Opwg To deUTEPO 24wpo 85% TOU
XPOVOoU Ta éviopa gixav oxnuaTtioel Ceuyn.

e H TTpwToBouAia Twv KIVACEWV yia TNV avatrapaywyikr diadikaoia (€mmAoyA
OUVTPOPOU, TTPOOEYYION Kal oXNUATIoONOG Ceuyoug ) didotracn {euyoug)
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NTav ATTOKAEIOTIKOTNTA TWV OPOEVIKWY oTOpwv. ATO Ta 887 dlokpitd
YEYovOoTa TTOU KOTaypa@rikav ouvoAikd ot OAa Ta Treipduarta, 10 86.8%
TIPOKARBNKE aTTd apoevIKA dTopa, 6% ato BnAukda kai 7.2% dev Atav duvatd
va SIEUKPIVIOTEI.
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Studies on the behavior of sweet potato whitefly Bemisia tabaci (Homoptera:
Aleyrodidae)

E. RODITAKIS' and I. KLEIDONIARI?

"National Agricultural Research Foundation, Plant Protection Institute of Heraklio, Laboratory of
Entomology, Heraklio, Crete, Greece
2TEl of Crete, School of Agricultural Technology, Dep. Crop Science, Heraklio, Crete, Greece

The sweet potato whitefly Bemisia tabaci (Homoptera: Aleyrodidae) is a major
pest of many crops due to its polyphagy, virus transmission capability and unique
ability to rapidly develop high levels of resistance to major classes of insecticides.
Insect behaviour plays an important role in successful survival, dispersal and
establishment of pests in different environmental conditions. In many cases studies
on pest behaviour require elaborate observations in conjunction with precise
measurements. Nevertheless B. tabaci behaviour has not been investigated in
depth. In this study an automated tracking system, was employed for studies on B.
tabaci behaviour, under controlled laboratory conditions

Two males and two females were placed in vented Petri dish (5 cm diameter)
with a thin layer of 2% (w/v) water agar and a cotton leaf disk, abaxial surface
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uppermost, placed on top. The system, using a video-camera, recorded the insects
for 48h continuously. Filming during the dark-phase was conducted using a safe
light. A computer software analysed the insect movement.

Differences between male and female whiteflies were observed in relation to
mobility and mating behaviour. Mated female insects were particularly immobile
compared to male insects. Female insects would cover 20.1 cm and 3.8cm in the
first and in the second 24h period respectively. Male insect would cover 281.8 cm
and 252.7 cm in the respective time intervals. B. tabaci adults also spent most of
their time in pairs (85% in the second 24h period). Male insects would almost
exclusively (by 87%), initiate or terminate mating events.
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Mpotipnon woTokiag Tou Sesamia nonagrioides (Lepidoptera: Noctuidae) o€
didpopeg ToIKIAieg YAUKOU o06pyou

0.X. AHMOTZIOY, Z.Z. ANAPEAAHZ ka1 M. ZABBOIMOYAOY-ZOYATANH

Epyaorrpio Epapuoopévng ZwoAoyiag kai lMNapacitoAoyiag, ewTrovikny 2x0An, ApioTotéAgio
lMavemorriuio Osooalovikng, 54124 Oeooaiovikn

To €idog Sesamia nonagrioides Lefébvre (Lepidoptera: Noctuidae) mpooBdAel
MeydAo apiBud auto@uwv Kal KAAAIEPYOUHEVWY QUTWV WE OO TTPOTIUNCN OTO
KOAQUTTOKI (Zea mays) kal To YAUKO o6pyo (Sorghum bicolor) (ZtaudtToulog 1999,
Avdpeddng kai ouv. 2007, Anuodtoiou kal ouv. 2007, Dimou et al. 2007). ¥tnv
TTapoUoa epyacia PEAETABNKE n TIPOTIUNON woToKiag Tou S. nonagrioides o€
O1d@opeg TTOIKINiEG KaAAIEpyoUpEVoU YAUKOU adpyou o€ ouvlnkeg epyaaTnpiou. Ol
TTOIKINiEG TTou ¥pnoiyoTroienkav ftav ol Keller, Honeygraze, Sugargraze, Arielle
kal Urja. MpaypatotmroinBnkav Treipduata JEAETNG TNG WOTOKIOG Xwpig €TTIAOYA
KaBwg kai Treipduarta dITTAAG €TmAoynRg o€ OAoug Toug duvatoug ouvouaouoUG.
EmmAéov, peAeThOnKav Kal GAAEG dNUOYPAPIKEG TTAPANETPOI TOU EVIOUOU, OTTWG N
OIdpKEIa TTPOWTOKIAG KAl WOTOKIaG, N dIdpKeIa (WG Twv EVAANIKWY atouwV aAAG Kal
n di1dpkeia (WA TwV BNAUKWY TOU EVTOUOU PETA TO TTEPAG TNG WOTOKIAG.

210 TrEIpdPaTa XWpIig €AoY TTapatnpABnke OTi 0 HECOG apIBUGS auywyv TTou
aTroTéBnKe avd BnAukd diépepe anuavTiKG avaAoya Pe TO UTTOOTPWHA woTokiag. O
MEYOAUTEPOG HPECOG apPIBUOG auywv TTapatnerninke OTav XENOIPOTTOINBNKAV WG
UTTOOTPWHA woToKiag @uTa Twv TToikIANIwyY Keller kai Arielle (285.5 + 24.7 kai 208.4
+ 36.2 avrioToixa) o€ oxéon ME TIG UTTOAOITTEG TTOIKIAIEG. ZNUAVTIKEG OIAPOPES
Tapatnendnkav kalr otn didpKkeia CwAS TwV evNAIKWY aATOPWY TOU €EVTOMOU.
Apoevika dtopa Tou S. nonagrioides Tou avatTuxOnkav otnv ToikiAa Keller, wg
TIPOVUNEG, gixav onuavTika peyaAutepn didpkeia (wng (5.8 £ 0.2 nuépeg) og oxéan
ME QuTA TTou avamTuxOnkav oTIG UTTOAOITTEG TTOIKIAiEG. Opoiwg BnAukd Tou S.
nonagrioides TTou avamTuooovTav OTIG TToIKIAieg Keller kair Urja eixav onpavTika
peyoAuTepn didpkeia wnig (4.6 + 0.4 kai 5.0 £ 0.3 nuépeg, avTioToixa) o€ OXEON UE
QUTA TTOU aVOTTITUXBNKAV OTIG UTTOAOITTEG TTOIKIAIEG. AlIAQOPEG OUWG UTTHPXAV KAl WG
Tpog TN OIdpKeEla woTokiag Kal TTpowTokiag. Ooov agopd ota Treipduata SITTAAG
€TMAOYNG, onuUavTIK& PeyaAlTePOg apiBudg auywyv avd @QuUTé TTapatnerdnke oTnv
TroikIAia Keller og oxéon pe TIg TToIKIAieg Honeygraze, Sugargraze kai Urja. Opoiwg,
07O OUVOUAOouO6 PETAEU Twv TTOIKINWY Sugargraze-Arielle kaBwg kal Sugargraze-
Urja 10 BnAukd améBeoe onuavTikd peyaAlTepo apiBud auywv oTnv TTOIKIAI
Sugargraze. Ta amoteAéouaTta autd ota Treipduata dITTAAG €mIAOYNAG £pXovTal va
EMPRERAIVCOUV TA QAVTIOTOIXO OTTOTEAECUATA TWV TTEIPAUATWY [N ETTIAOYAG OTTOU
@aiveral 611 n TroikIAia Keller ptropei va BewpnBei wg 1davikd uTrTéoTPWHPA WOTOKIOG
o€ ox€on MPE TIG UTTOAOITTEG TTOIKIAIEG evww N TToIKIAia Urja gpgavifetal va gival n
AiyéTepO TTpoTIuNTéQ aTTO Ta BNAUKG TOU S. nonagrioides.

BiAloypaegia
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Oviposition preference of Sesamia nonagrioides (Lepidoptera: Noctuidae) on
sweet sorghum varieties

0O.C. DIMOTSIOU, S.S. ANDREADIS and M. SAVOPOULOU-SOULTANI

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

Sesamia nonagrioides Lefébvre (Lepidoptera: Noctuidae) is a serious pest of
wild and cultivated plants with particular preference in maize (Zea mays) and sweet
sorghum (Sorghum bicolor). In the present study we investigated the oviposition
preference of S. nonagrioides on five different sweet sorghum varieties. The
varieties that were used for the experiments were Keller, Honeygraze, Sugargraze,
Arielle and Urja. For this reason we conducted no choice and two choice
experiments in all possible combinations. In no choice experiments the mean
number of eggs that were laid by the females was significantly different among the
varieties. More specifically, females of S. nonagrioides laid significantly higher
number of eggs on Keller and Arielle (285.5 + 24.7 ka1 208.4 + 36.2 respectively) in
relation to the other varieties. Moreover, longevity of males and females reared on
Keller variety was significantly greater compared to the other varieties tested.
Regarding the two choice experiments, females of S. nonagrioides laid more eggs
on Keller rather than on Honeygraze, Sugargraze and Urja. Similarly, in the
combinations Sugargraze-Arielle and Sugargraze-Urja females showed a
significantly higher preference to lay their eggs on Sugargraze. These results,
regarding two choice and no choice experiments, testify that Keller variety is the
perfect oviposition substrate for S. nonagrioides in contrast to Urja variety which is
less preferable.






4” ZuvaBpia

Evropotravida
AkapeoTtravida
Néoi1 Ex0poi







4" Suvedpia: Evrouomavida — Akapeorravida — Néoi Ex6poi 83

Ta aptrakTikd akdpea Phytoseiidae Tng EAAGSag ka1 Tng Kitrpou (Acari:
Mesostigmata)

.. MAMAAOYAHE' N.r. EMMANOYHA' kai E.B. KAMAZIAH?

"Epyaotripio Mewpyikric Zwoloyiag kai EviouoAoyiac, Mewmoviké MNavemoriuio AGnviv, lspd O86¢
75, 11855, A6rva
Mrrevaxeio @urormraBoAoyikd Ivaritouro, 21. AéAta 8, 14561 Kneioia

H oikoyévela Phytoseiidae mrepiAaufdvel eAeuBépwg diaiolvTa, xepoaia akdpea
TA OTTOIO ATTAVTWVTAI KUPIWG OTO UTTEPYEIO PEPOG KAAMIEPYOUUEVWY KAl QUTOQUWV
QUTWV o€ OAa Ta PEPN Tou KOOoUoU. Ta TTepIcadTEPQ €idN €ival APTTOKTIKA AKAPEWV:
Tetranychidae, Tenuipalpidae, Eriophyidae kai Tarsonemidae (Collyer 1956, Chant
1959, Putnam 1962, Oomen 1982, McMurtry et al. 1984, Croft et al. 1998,
Weintraub et al. 2003) evtopwyv, kokkoeldwv (McMurtry 1963, Flaherty and Huffaker
1970, McMurtry et al. 1970), aleupwdwv (Wysoki and Cohen 1983, Lopez-Avila
1986, Nomikou et al. 2001), 6pimwyv (Ramakers 1988, Tanigoshi et al. 1985, Shipp
and Wang 2003) kai vnuatwdwv OKwWARKWV. APKETA €idn XpnoIYoTToIoUVTal CAPEPT
og TTpoypAppaTa BIOAOYIKOU €AEYXOU OKAPEWY Kal eVIOUWY O€ évav aplBud atrd
AypOTIKA OIKOOUCTAUATA, &V GANa aTToTEAOUV OnNUAVTIKOUG TTOPAYOVTEG O€
OUOTAMATA  OAOKANPWHEVNG  QVTIUETWTTIONG exOpwv  Twv  KaAMNigpyeiwv  (IPM
systems).

H mrapoloa PeAETN, ATTOTEAEGUA ETTITTOVNG KA ETTIHOVNG TTPOCTTABEING TTAEOV TWV
20 eTwv, TepIAAUPBAvEl Pia YeEVIKR €TIOKOTTNON TNG Ta&lvounong, TG €EWTEPIKAG
Mop@oAoyiag, Twv €1dWv TnG olkoyévelag Phytoseiidae mou BpéBnkav otnv EAAGSa
kar Tnv Kumpo. ZuvoAiké egupéBnoav 102 €idn Ta oToia avikouv o€ 3 UTTO-
olkoyéveleg, 8 abpoiouara, 6 utro-aBpoiouarta, 21 yévn kai 2 uttoyévn. ATd TA
avwTépw €idn, 13 TTepIypdpovTal Kal oXeAIACoVTal WG VEA €idN OTNV ETTICTHAMN, EVW
8 kal 6 €idn ava@épovTtal yia TTpwTn opd otnv EANGSa kail Tnv KuTrpo, avrioToixa.
Ta véa €idn civar: Kampimodromus florinensis n. sp., Amblyseius myrtilli n. sp.,
Transeius vorasensis n. sp., Transeius macrospermathecus n. sp., Arrenoseius
donchanti n. sp., Neoseiulus karandinosi n. sp., Neoseiulus agrafioticus n. sp.,
Neoseiulus parapopuli n. sp., Neoseiulus roumelioticus n. sp., Neoseiulus
aristotelisi n. sp., Neoseiulus pseudotauricus n. sp., Typhlodromus (Anthoseius)
cyprioticus n. sp., Typhlodromus (Typhlodromus) oresibious n. sp. Ta €idn Euseius
scutalis (Athias-Henriot), Eharius kuznetsovi (Kolodochka), Proprioseiopsis levis
(Wainstein), Proprioseiopsis sharovi (Wainstein), Neoseiulus zwoelferi (Dosse),
Neoseiulus agrestis (Karg), Typhlodromus (Anthoseius) pegazzani Ragusa and
Swirski, Typhlodromus (Typhlodromus) corticis Herbert amoteAolv  véeg
Kataypa@ég yia TNV EAANVIKA akapeotravida kai Ta €idn Amblyseius andersoni
(Chant), Paraseiulus talbii (Athias-Henriot), Typhlodromus (Anthoseius) foenilis
Oudemans, Typhlodromus (Anthoseius) recki Wainstein, Typhlodromus
(Typhlodromus) cotoneastri Wainstein, Typhlodromus (Typhlodromus) athiasae
Porath and Swirski atroteAoUv véeg KaTaypa@Eég yia TV Kutrpiakr akapeoTTavida.

Ta 1TepioodTEPa VEQ €idn PpéBnkav oe un kKaAAigpyoluueva @utd. Koiva €idn oe
KaAigpyoUpeva @utd eival Ta: Euseius stipulatus, Euseius scutalis, Amblyseius
andersoni, Iphiseius degenerans, Typhodromus (Typhlodromus) athiasae kai
Paraseiulus talbii o€ eatrepIdo€IdA,- Kampimodromus aberrans, Euseius finlandicus,
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A. andersoni, Typhlodromus (Typhlodromus) cotoneastri kai Typhlodromus
(Anthoseius) kerkirae oe unAo€idn kai Trupnvokapta, K. aberrans, P. talbii, T. (T.)
athiasae ka1 Phytoseius plumifer oe autéN, Typhlodromus (Anthoseius) athenas
kai T. (T.) cotoneastri o eNid, Graminaseius graminis, Neoseiulus bicaudus kai
Neoseiulus barkeri oe oirnpd. Eivar afioonueiwto 61 10 Phytoseiulus persimilis
Bpédbnke o€ eorepIOOEIDN], € AUTTEAI, OE TTUPNVOKOPTTA, BAPBAKI KOl QUTOQUR QUTA.
Otwpolpe OTI n TTapoucia Tou o€ OIGPOpPA AUTOPUN QUTA Kal QICAvia €KTOG
BepUOKNTTiWY UTTOPEI va OTTOTEAECEl ONUAVTIKA TINYr €TTOIKIGKOU yia BIOAOYIKO
EAeyX0 eXOpwv TwV KAAAIEPYEILV.

To k@B €idog atreikovifeTal YE Wia O€Ipd TUTTOTTOINUEVWY OXEDIWV TNG VWTIAIOG
KAl KOINIOKAG Oyng, Tou XNANKEPATOG, TNG OTTEPUATOBAKNG Kal Tou TTodiou IV Tou
BAeog KaBWG Kal Tou XNANKEPATOG HE TO OTTEPUATOOAGKTUAO KOl TOU KOIANIOEDPIKOU
Bupeou Tou dppevog (o€ 6oa €idn eupedn Appev), Ta oTToia BewpoUvTal Kail Ta KUPIA
TagIVOUIKA XaPOKTNPIOTIKG TNG olkoyévelag. OAa Ta gupebévTta €idn atreikovi(ovTal
ME peyOoAUTEPN AETTTOUEPEID ATTO OTI TTPONYoUUEVWG. ETTiong yia kdBe €idog didovral
TIANPOPOPIES YIa TNV EEATTAWGCT TOU, TTAYKOOUiWG Kal OTIG OUO XWPES, KABWG Kal yia
TO evdlaiTNUa Kal Ta QUTA EevioTéEG TOUu. [N Tov TTPOCSIOPIGUG UTTO-OIKOYEVEIWY,
aBpoioudaTWwyY, UTTo-abpoIoudTwy, yevwy Kal €idwv Phytoseiidae tou Bpédnkav
otnv EANGSa kal Tnv KuTrpo, didovTtal TTpwTOTUTTEG DIXOTOMIKES KAEIDES. Ta TTpwTN
QOopa  TTAYKOOUiWG Trapoudidletal évag véog TUTTOG TTEPITPAMATOG.  ETTiong
€TMoNUaivovTal opIoUéVa XAPAKTNPIGTIKA [TT1.X. TTapouadia (KEpIvou;) KaAUPPATOG ToU
VWTOU KOl TWV  VWTIgiwY  TpIXWV  oTa  dlaxeligadovia  BnAukd, alAaka
OTTEPUATOBAKTUAOU] XPAOIYaA OTnV Tagivounon Kal Tovifetal n TTAoucIOTNTA TWV
e1dwv otnv EAAGSa kai KUtrpo o€ auykpion pe dAAeg Xxwpeg. O apiBuodg Twv 18wV
TTou Bpédnke atnv EAAGDa kai Tnv KUTTpo, €ival TTapa TTOAU YEYAAOG GUYKPITIKA [E
GAAEG EUPWTTAIKEG KAl JECOYEIOKEG XWPESG OAANG Kal TTayKooMiwg. O apiBuog €1dwv
Phytoseiidae traykoopiwg €ixe eviumwaoiak aog¢non amodé 34 €idn 1o 1950, o€
mepIoaoTepa amo 2.280 ofuepa (Chant and McMurtry 2007), ettiong e oAGKAnpn
TN Bopeio Auepik kai XaBdan, o apiBuog Twv €10Wv TTou Bpébnkav PéXpl aruepa
eival 438 (Denmark and Evans, 2009). Ta 102 €idn mou Bpébnkav otnv EAAGSa Kai
TNV KUtrpo atroteAolv TrepitTrou 10 5% Tng TTaykoouiag avidag Twv Phytoseiidae,
€€ autwy, 30 €idn cival evdnuikd. AaupdavovTag utr oyiv 611 n EAAGda kai n Kutrpog
atToTEAOUV TO 1%0 TNG TTAYKOOMIOG EKTAONG, YiVETal GavePd OTI n TTAOUCIOTNTA TWV
€I0WV (species richness) oTig U0 xwpeg gival TTapa TTOAU uywnAr. Autd ogeileTal
KUpiwg OTOoug KATWOI TTapdyovTeG: a) OTn YEWypaIk B¢éon Twv OU0 XWPWvV
(oTaupodpdul Tpiwv Hiteipwv Eupwtrng, Aciag kai AppikAg), B) oTn yewAoyia kai
YEWAoyIKA 1oTopia TNG EAAGSag kai Tng KOmpou, y) OTn yewpop@oAoyia Tng
EANGSag (uwnAd Bouva kal TToAudpiBua vnaoid), 8) atnv TTOIKIAGTNTA TOU KAiPaTOG €)
oTIG avBpwTTiveg dpacTnpIdTNTEG, KABWS N EAAGda kai n KUTrpog KatoikouvTal
TouAdioTov 10 XINIETIEG OT) oTNV TTAOUCIOTATA QUTIKWV €1I0WV TG EAAGDAG Kal TNG
KUTrpou (mrepitrou 6000 €idn @uTwv) n otroia ivail n TAouai1dTePn oTnv Eupwn.

BiAloypaegia
Chant, D.A. 1959. Phytoseiid mites (Acarina: Phytoseiidae). Part I. Bionomics of
seven species in southeastern England. Part Il. A taxonomic review of the family
Phytoseiidae, with descriptions of 38 new species. Can. Entomol. Suppl. 12: 1-166.
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.



4" Suvedpia: Evrouomavida — Akapeorravida — Néoi Ex6poi 85

Collyer, E. 1956. Notes on the biology of some predacious mites on fruit trees in
Southeastern England. Bull. Entomol. Res. 47: 205-214.

Croft, B.A., P.D. Pratt, G. Koskela and D. Kaufman. 1998. Predation,
reproduction and impact of phytoseiid mites (Acari: Phytoseiidae) on cyclamen mite
(Acari: Tarsonemidae) on strawberry. J. Econ. Entomol. 91: 1307-1314.

Denmark H.A. and G.A. Evans. 2009. Phytoseiidae of North America and Hawaii
(Acari: Mesostigmata). Indira Publishing House, 422 pp (in press).

Flaherty, D.L. and C.B. Huffaker. 1970. Biological control of Pacific mites and
Willamette mites in San Joaquin valley vineyards. Part 1. The role of Metaseilus
occidentalis. Hilgardia 40: 267-308.

Lopez-Avila, A. 1986. Natural enemies. In: Cock, M.J.W. (Ed.). Bemisia tabaci - A
Literature Survey on the Cotton Whitefly with an Annotated Bibliography, CAB
International Institute of Biological Control, Ascot, UK, pp. 27-35.

McMurtry, J.A. 1963. Diaspidine scale insects as prey for certain phytoseiid mites.
Advances in Acarology 1: 151-154.

McMurtry, J.A., M.H. Baddi and H.G. Johnson. 1984. The broad mite,
Polyphagotarsonemus latus, as a potential prey for phytoseiid mites in California.
Entomophaga 29: 83-86.

McMurtry, J.A., C.B. Huffaker and M. van der Vrie. 1970. Ecology of tetranychid
miets and their natural enemies: a review. |. Tetranychid enemies: their biological
characters and the impact of spray practices. Hilgardia 40: 331-458.

Nomikou, M., A. Janssen, R. Schraag and M.W. Sabelis. 2001. Phytoseiid
predators as potential biological control agents for Bemisia tabaci. Exp. and Appl.
Acarol. 25: 271-291.

Oomen, P.A. 1982. Studies on population dynamics of the scarlet mite, Brevipalpus
phoenicis, a pest of tea in Indonesia. Mededelingen van de Landbouwhogescholl
Wageningen, pp. 1-88.

Putnam, W.L. 1962. Life history and behaviour of the predacious
mite Typhlodromus (T.) caudialans Schuster in Ontario with notes on the prey
related species. Can. Entomol. 94: 163-177.

Ramakers, P.M.J. 1988. Population dynamics of the thrips predators Amblyseius
mckenziei and Amblyseius cucumeris (Acarina: Phytoseiidae) on sweet pepper.
Neth. J. Agric. Sci. 36: 247-252.

Shipp, J.L. and K. Wang. 2003. Evaluation of Amblyseius cucumeris (Acari:
Phytoseiidae) and Orius insidiosus (Hemiptera: Anthocoridae) for control of
Frankliniella occidentalis (Thysanoptera: Thripidae) on greenhouse tomatoes. Biol.
Control 28: 271-281.

Tanigoshi, L.K., J. Fargerlund, J.Y. Nishio-Wong and H.J. Griffiths. 1985.
Biological control of citrus thrips, Scirtothrips citri (Thysanoptera: Thripidae), in
southern California citrus groves. Environ. Entomol. 14: 733-741.

Weintraub, P.G., S. Kleitman, R. Mori, N. Shapira and E. Palevsky. 2003.
Control of the broad mite (Polyphagotarsonemus latus (Banks)) on organic
greenhouse sweet peppers (Capsicum annuum L.) with the predatory mite,
Neoseiulus cucumeris (Oudemans). Biol. Control 27: 300-309.

Wysoki, M. and M. Cohen. 1983. Mites of the family Phytoseiidae (Acarina,
Mesostigmata) as predators of the Japanese bayberry whitefly, Parabemisia
myricae Kuwana (Hom., Aleyrodidae). Agronomie 3: 823-825.



86 13° MNaveAAnvio EvrouoAoyiké Zuvédpio

Phytoseiidae of Greece and Cyprus (Acari: Mesostigmata)

G.TH. PAPADOULIS', N.G. EMMANOUEL' and E.V. KAPAXIDI?

"Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens, lera odos 75,
11855 Athens, Greece
2Benaki Phytopathological Institute, St. Delta 8, 14561 Kifissia, Athens, Greece

This taxonomic study comprises a general review of the classification and
external morphology of the family Phytoseiidae in Greece and Cyprus. It deals with
102 species belonging to 3 subfamilies, 6 tribes, 6 subtribes, 21 genera and 2
subgenera. Thirteen of those species are described as new to science, while 8 and
6 species were found to be new records for Greek and Cyprian fauna, respectively.
The new species are: Kampimodromus florinensis n. sp., Amblyseius myrtilli n. sp.,
Transeius vorasensis n. sp., Transeius macrospermathecaus n. sp., Arrenoseius
donchanti n. sp., Neoseiulus karandinosi n. sp., Neoseiulus agrafioticus n. sp.,
Neoseiulus parapopuli n. sp., Neoseiulus roumelioticus n. sp., Neoseiulus
aristotelisi n. sp., Neoseiulus pseudotauricus n. sp., Typhlodromus (Anthoseius)
cyprioticus n. sp., Typhlodromus (Typhlodromus) oresibious n. sp. The new records
for Greek fauna are: Euseius scutalis (Athias-Henriot), Eharius kuznetsovi
(Kolodochka), Proprioseiopsis levis (Wainstein), Proprioseiopsis sharovi
(Wainstein), Neoseiulus zwoelferi (Dosse), Neoseiulus agrestis (Karg),
Typhlodromus (Anthoseius) pegazzani Ragusa and Swirski, Typhlodromus
(Typhlodromus) corticis Herbert and for Cyprian fauna are: Amblyseius andersoni
(Chant), Paraseiulus talbii (Athias-Henriot), Typhlodromus (Anthoseius) foenilis
Oudemans, Typhlodromus (Anthoseius) recki Wainstein, Typhlodromus
(Typhlodromus) cotoneastri Wainstein, Typhlodromus (Typhlodromus) athiasae
Porath and Swirski.

Almost all new species found, were collected from uncultivated plants. Common

species on cultivated plants are: E. stipulatus, E. scutalis, A. andersoni, |.
degenerans, T. (T.) athiasae and P. talbii in citrus orchards; K. aberrans, E.
finlandicus, A. andersoni, T. (T.) cotoneastri and T. (A.) kerkirae in pome and stone-
fruit orchards; K. aberrans, P. talbii, T. (T.) athiasae and P. finitimus in grape vines;
T. (A.) athenas, T. (T.) cotoneastri on olive trees; G. graminis, N. bicaudus and N.
barkeri on cultivated Graminae. Phytoseiulus persimilis was found on Citrus trees,
grape vines, pear trees, cotton and herbaceous plants. Thus its presence on
various uncultivated plants and weeds outside greenhouses, may act as an
important reservoir for biological control.
All phytoseiid species found are illustrated, each species is depicted on a figure
with standardized scale drawings of dorsal and ventral shields, chelicera,
spermatheca and leg IV of the female and (if known) ventrianal shield and chelicera
with spermatodactyl of the male. The study provides dichotomus keys for the
subfamilies, tribes, subtribes, genera, subgenera and species found in Greece and
Cyprus. For all species synonyms, habitats and worldwide and local distribution are
given. A new type of peritremal morphology, along with other morphological
characteristics [i.e. presence of (waxy?) sheath on dorsal shield and dorsal setae of
overwintering females, shape of spermatodactyl groove] useful in taxonomy, are
also given. The species richness of phytoseiid mites in Greece and Cyprus is also
pointed out.
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H emidpaon Twv korwyv TnG undikNAg (Medicago sativa) otnv TAnBuouIaknA
ouvleon Twv OUoAVOTITEPWY KOl TOU OKAPEWS Aceria medicaginis
(Prostigmata: Eriophyidae)

E.l'. MMAAIEPITAKHZ ka1 N.I'. EMMANOYHA

Epyaornpio 'ewpyikng ZwoAoyiag kar EvrouoAoyiag, ewtroviké MNavemioriuio ABnvwy,
lepa O66¢ 75, Boravikég 11855, Abnva

Méxpr onjpepa eAdyioTeg cival ol BIBANIOYPAPIKEG AVOAPOPESG OXETIKA PE TN MEAETN
NG E€MdPACNG TWV KOTTWV TNG WNOIKAG oTnv TANBUCOUIaKN OUvBeon Twv
apBpotrédwy TTou PIAoEevouvTal o€ auTr] (Hossain et al. 2002, Pearce et al. 2005).

2Tnv Tapoloa epyacia TTapoucidfovTal Ta  atmmoTeAéouaTa  avdAuong Twv
oedopévwy  Tng Oietiag 2007-2008, Ta otroia agopouv oTnv  TTANBuouIaKA
dlakupavon, TNV Kuplapxia kalr Tn ouxvoetnta OUuoavoTITépwy EVTOUWY Kal TOU
akd@pewg Aceria medicaginis (Keifer) (Prostigmata: Eriophyidae) oe kaAAiépyeia
pNOIKAG. H kKaAAiépyeia auTh, EkTaong TrepiTTou 60 OTPEPPATWY, EYKATAOTABNKE OTO
aypoktnua Ttou ewTtrovikoU lMavemotnuiou ABnvwy otnv Kwrdida BolwTiag 1o
MépTio Tou 2006 pe ypauuikr oTropd. IMNa TG avaykeg TNG PEAETNG ETTIAEXBNKaAV Kal
opI10BeTABNKAV BUO TTEIPAUATIKA TEPAXIA, £KTAONG £VOG CTPEUMATOC €KOOTO, EVTOG
TNG KOANIEPYEIOG QUTAG Kal O€ PIKPH atréoTacn PETagu Toug. To va Tepdixio dExOnKe
OAEG TIG EQAPUOCOPEVES KOTTEG, OTO TTAQICIO TNG YEWPYIKAG TTPAKTIKAG, EVW TO GAAO
TTEPITTOU TIG PICEG O€ aplBud. Ze Kavéva atTd Ta dUO TePAXIa dev éyivav £TTEURACEIS
ME QUTOTTPOOTATEUTIKA TTPOIOVTA, EVW Ol UTTOAOITTEG KAANIEPYNTIKEG QPOVTIOEG ATAV,
Kal yia 1o 800 TEUAXIQ, iOIEG ME QUTEG TTOU €QOPUOOVTaV Yyia TNV UTTOAOITTN
KaAAiépyeia TNG UNJIKAG. Z€ KABe derypatoAnyia yivotav cuAhoyn 36 delyudTwy pia
@opa TO PAva atod 10GpIBPa UTTOTEUAXIO, OUOIOMOPPA KATAVEUNUEVA EVTOG KAOE
TTEIPAPATIKOU TePayiou. KaBe Ociypa ouvioTtato amd OEka TUuXQiwg ETTIAEYEVTEG
Kopugaioug BAaoTolg prkoug Trepimou 20 €KATOOTWV OTTO Thv Kopugn (Lewis
1997). Me Bdon ouykekpiyéva KpITApIa Kuplapxiag kal auxvoetntag (Weis - Fogh
1948, Curry 1973, Emmanouel 1977), Ta akpaia tou Frankliniella occidentalis
(Pergande) (Thysanoptera: Thripidae) eu@avioTnkav onuavTiKG Kal Tuxaio Kal aTa
Ouo Tepbyia, evw Ta akuaia Tou Thrips tabaci Lindeman (Thysanoptera: Thripidae)
KOl TOU OpPTTIaKTIKOU €idoug Aeolothrips intermedius Bagnall (Thysanoptera:
Aeolothripidae) ATav acruavra kai Tuxaia ota idla Tepdyia. 1o oUVOAS Toug, Td
aKMaia Twv OQUoavoTITéPWVY ATAV GNPAVTIKA KAl TUXAia OTO TEPAXIO WE TIG TTOAAEG
KOTTEG Kal Kupiapya Kal Tuxaia oto TepdxIo PE TIG YIoEG o€ aplBud kotrég. Kal ata
OUOo TePAxXIa, Ta ATEAR XWPIG TITEPOBAKES OUOaVATITEPA ATAV KUPIapXa Kal aTabepd,
EVW TO aTEAN ME TITEPOBAKEG aohuavTa Kal Tuxaia. Ta TTANBUCHIaKA PEYIOTA TWV
ATEAWV HOPPWV OuoavoTITEpwV anuelwBnkav katé Tov Atrpilio kai Md&io, evw attd
TO B€pog PEXPI Ta TEAN TOU €TOUG oI TTANBUGHOI dlaTnEBNKaV GE XaUNAG ETTiTreda.
>¢ 6,1 agopd 1O dkapl A. medicaginis, aQutd EUPAVIOTNKE ACAHUAVTO KAl TUXAio aTa
idla Tepayia.

TéANOG, n oUykpIon PeTalU Twv U0 TTEIPAPATIKWY TEPAXiwV KaTEDEIEE OTATIOTIKG
onMavTikéG  Olagopés petatu Toug (p=0.019, a=0.05) yia 1O OUVOAO TWV
OuoavoTITépwy aTRV TTAPATTAvwW OIETia Pe BACN TN PN TTAPAPETPIKA avaAuon Tng
d1a0TTopd¢ yia To EvieAwg Tuxalotroinuévo 2x£d1o (dokipyaaia Kruskal-Wallis).
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The influence of harvesting of lucerne (Medicago sativa) on the population
composition of Thysanoptera and on the mite Aceria medicaginis
(Prostigmata: Eriophyidae)

E.G. BADIERITAKIS and N.G. EMMANOUEL

Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens, lera Odos 75,
11855 Athens, Greece

The present survey focuses on the seasonal population density, the dominancy
and frequency of Thysanoptera and that of mite Aceria medicaginis (Keifer)
(Prostigmata: Eriophyidae) found in a Medicago sativa plantation in Kopais (Central
Greece) during 2007-2008. A local cultivar (Hiliki) of lucerne was sown there in
2006. Two experimental plots were used, 1000 m? each. Both plots were treated as
the rest of the crop apart from not being sprayed with insecticides and acaricides.
One plot was frequently harvested in comparison with the other one which received
about the half number of cuttings. Sampling consisted of getting randomly 36
samples of ten shoots of lucerne (approximately 20 cm length from the apex) once
a month from each plot. Statistical analysis revealed significant differences
(p=0.019, a=0.05) between these two plots regarding the total number of thrips
during 2007-2008 (Kruskal-Wallis test). According to specific criteria of dominancy
and frequency, the adults of Frankliniella occidentalis (Pergande) (Thysanoptera:
Thripidae) were found to be significant and accidental in both plots, whereas the
adults of Thrips tabaci Lindeman (Thysanoptera: Thripidae) and that of Aeolothrips
intermedius Bagnall (Thysanoptera: Aeolothripidae) were insignificant and
accidental for the same plots. Larvae of Thysanoptera were dominant and constant
in both plots. Population peaks for larvae and pupae of Thysanoptera occurred in
April and May, but few insects were found during the rest of the year. As regards
the eriophyid mite A. medicaginis, it was found insignificant and accidental in both
plots.
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Mapouacia kal eTroxiakn Siakupavon OpBoTrTépwy oT1o 6pog Mdapvnba KaTd Ta
€1n 2007 xon 2008

Z. ANTONATOZ ka1t N. EMMANOYHA

Epyaorrpio ewpyikng ZwoAoyiag kar EvrouoAoyiag, ewtroviké MNavemioriuio Abnvwy, 11855
Abnva

Me okotrd Tnv peAéETn Twv OpBotmtépwy TTou diafiolv og AiBadia otnv EAAGda
TTpayuaToTToinenke épeuva ae opeivod ANiIBadi tng Mdpvnbag katd ta érn 2007 kai
2008. H trepioxn deiypaTtoAnyiag Bpiokotav ae uwoueTpo 1060m kovtd oTtnv Béon
MoéAa. O1 deiypatoAnyieg TpayuatotrololvTav e SiKTU Trayideuong dIaUETPOU
40cm. Kd&be Ociypa Aaupavotav mrpayuaromoiwvtag 35 capwoelg. To Ocgiyua
TOTTOOETEITO O TTAQCTIKA) OAKOUAQ Kal pETagepoTav oto Epyaotrpio Mewpyikig
Zwoloyiag kail EvropoAoyiag Tou MewTtrovikoU MavemaoTtnuiou ABnvwy 61ToU YIvoTav
n KarapéTpnon Kai n avayvwpion cupgewva pe kAgideg (Bei-Bienko and Mishcheno
1951, Uvarov 1966, Willemse 1985).

Katd 10 €106 2007 guAAéXBnkav 16 €idn OpBotrTépwy. ZTnVv oikoyévela Acrididae
avAkav 7 €idn, oTnv oikoyévela Tettigoniidae 6 €idn, oTnv oikoyéveia Gryllidae 2 €idn
Kal oTnv oikoyéveia Tetrigidae 1 €idog. ZUppwva Pe Ta KPITAPIO Kuplapxiag Kai
ouxvotnTag 1o €idog Chorthippus biguttulus BpéOnke Kupiapxo kKal oTaBepd TO
Pezotettix giornae, Euchorthippus pulvinatus, kai Poecilimon propinquus Bpébnkav
Kupiapya kai Tuxaia kai 1o Platycleis albopunctata anuavTtikd kal Tuxaio. Katéd 1o
€10¢ 2008 cUAAéxBNkav 19 €idn OpBoTTépwy. ZTnv oikoyévela Acrididae avrkav 8
€ion, atnv oikoyévela Tettigoniidae 8 €idn, otnv oikoyéveia Gryllidae 2 €idn kai oTnv
olkoyévela Tetrigidae 1 €idog. To €idog Chorthippus biguttulus BpéBnke KUpPIaPXO Kal
o10Bepd, 10 Pezotettix giornae Kupiapyo Kail ouxvo, Ta Euchorthippus pulvinatus,
Poecilimon propinquus ka1 Oecanthus pellucens Bpébnkav Kupiopxa Kai Tuyxaia Kai
Ta Oedipoda caerulescens, Platycleis albopunctata ka1 Tylopsis lilifolia onuavTika
Kal Tuxaia.

Ta €idn Tou avhAkouv oTnv olkoyévela Acrididae epgaviotTnkav ammdé péca
AtrpiAiou péxpr TEAN NoeguBpiou 10 2007 kai To 2008 pe pEyioTeG TIUEG OTA PECA
louAiou kai T€An louviou yia Ta dUo €tn avrioToixa. Ta €idn TTou aviAkouv oTnv
olkoyévela Tettigoniidae ep@aviotnkav amd 1€An Maptiou uéxpr T€An louAiou 1O
2007 kai amo TEAN Maptiou péxpl TéAn AuyoucoTtou TO 2008. Méyiotn TIUN
TTapouciacav ota péoa Tou Maiou 1600 10 2007 600 Kai 10 2008. Ta €idn TTOU
avikouv oTtnv oikoyévela Gryllidae ep@aviotnkav ammd péoa louviou péExpl péoa
OkTwBpiou 10 2007 ka1 amd péoa louviou péxpl péoa ZemTepPpiou 10 2008.
MéyioTtn Ty Tapouciacav ota péoa Tou louliou 10 2007 Kai oTIG apxEG AuyoUuaTou
10 2008. levikG Ta €idn TToU avrikouv OTnv olkoyévela Tettigoniidae epgavidovral
TTPWTA akoAouBoUpeva atrd autd Tng olkoyévelag Acrididae. TeAeuTtaia gugavidovTail
Ta €idn NG oikoyévelag Gryllidae. Emiong ta €idn TTOU avrAKouv OTNV OIKOYEVEID
Tettigoniidae oTapatouv va eu@avifovial vwPITEPA aTTO €KEIVA TNG OIKOYEVEIAG
Gryllidae. TeAeuTtaia oTapaToUv Ta €idn Tng oikoyévelag Acrididae.

A6 TnVv oikoyévela Acrididae To €idog Chorthippus biguttulus gug@avioTnke atmo
apxég Mdiou péxpl péoa Oktwfpiou 10 2007 kai atmd TEAN ATTpiAiou péxpl TEAN
OkTwppiou 10 2008. To €idog Euchorthippus pulvinatus eu@avioTnke amé péoa
Maiou péxpr péoa ZemrrepBpiou 10 2007 Kol atmd TEAN Mdiou péxpr TEAn AuyouoTou
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10 2008. To €idog Pezotettix giornae eu@aviotnke amod apxég louviou uéxpr péoa
NoguBpiou 1600 T0 2007 600 Kai To 2008. ATd TNV oikoyévelia Tettigoniidae To €idog
Poecilimon propinquus epgaviotnke ammd T€EAn MapTtiou péxpr Té€An louviou 10 2007
Kal atmo TéAn MapTtiou péxpr péoa louhiou 1o 2008. To €idog Platycleis albopunctata
eppaviotnke amd apxég Mdiou péxpr péoa louhiou 1o 2007 kai atmd apxég Maiou
HEXP! TEAN louAiou 1O 2008.
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Presence and seasonal population fluctuation of Orthoptera in the mountain
of Parnitha during the years 2007 and 2008

S. ANTONATOS and N. EMMANUEL

Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens, lera Odos 75,
11855 Athens, Greece

This study refers to the qualitative and quantitative composition of the Orthoptera
fauna in a region on the mountain Parnitha. The samples were taken for two years
(2007-2008) at 10 days intervals using sweep net. Sixteen and nineteen species
were found respectively belonging to the families Acrididae, Tettigoniidae,
Tetrigidae and Gryllidae. According to the dominance and frequency criteria the
most important species for the year 2007 were Chorthippus biguttulus,
Euchorthippus pulvinatus, Poecilimon propinquus, Pezotettix giornae and Platycleis
albopunctata whereas for the year 2008 the most important species were the same
plus Oecanthus pellucens, Tylopsis lilifolia and Oedipoda caerulescens. The
species belonging to the family Tettigoniidae appeared first from March to August.
The species belonging to the family Acrididae were showed up later from April to
November and lastly appeared those belonging to the family Gryllidae from June to
Octomber.
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Aedopéva ediou yia @OIVOTTWEIVOUG TTANBUCHI0UG TOU KOKKIVOU pUyXWwTOoU
kav@dpou (Rhynchophorus ferrugineus) otn Bép&gia oKt TOU VOUOU
HpakAgiou

K. AFTEAAKONOYAOZ, X. ANAPOYAAKHZ, E. AAYZZANAPAKHZ kai
A. KOANAPOZ

TexvoAoyiko Exkmaibeutikd 16puua Kpontng, 2xoAn TexvoAoyiag ewrroviag, T.©. 1939, T.K. 71004

O KOKKIVOG puyXwToG KAvBapog Twv @oivikoeldwy (Rhynchophorus ferrugineus)
oikoyévela Curculionidae (kat dAAoug Dryophthoridae i Rhynchophoridae) eivai
évag TTOAU onuavTiKog €IoBoAéag atrd Ammown OIKOVOUIKA aAAG Kal BewpnTIKh
(BloAoyia, oikoAoyia KATT.). Xe auTh Tnv epyacia OUVOAIKG xpnoigotroinénkav 10
TTayideg (TOTTou avdaoTpo@ou Koupd), oe 12 dIAPOPETIKA onueia, KaBwg PeTa Tn
dlatapaxn (KAOTTA) ol KaivoUpyleg dev €TTAvVATOTTOBETOUVTO OTO 10 onueio. OAa Ta
onueia PBpiokovrav kKovtd oe uttdpyxouoeg TIPoofoAég. O1 TotroBeadieg ATAV TO
Kokkivn Xavi, o1 N'ouBeg kai o1 FoUpveg. MpayuatotroiRdnkav okTw O&lyHaTOANWieS
ammd 1/10/2008 €wg 7/1/2009, oTroTE TTPAKTIKA O CUANAWEIG TWV EVTOUWY ETEIVAV
TTPOG TO PUNOEV, EVW Ol CUNANWEIG POEVIKWY gixav Adn YNOEVIOTEI.

Avdaueoa OTO EVTUTTWOIAKOTEPA OTTOTEAEONATA gival OTI TO WEYIOTO TTARB0G
OUMAYEWY TTapatnpABnke Katd Tnv TEPTITN Kal €KTn SclypaToAnyia (Trepitrou 40
évroya avd TTayida), TTou avTioToixouv oTa diactipata 14-27/11/2008 kai 27/11-
12/12/2008. e€1iong, oI AUEOWG WEYOAUTEPOI APIBUOI CUAANPBEVTWY  EVTOPWY
TTapatnenénkav  Tnv - TTponyouuevn  (TETAPTN) Kal TNV €TTOPEVN  (£Bdoun)
deiypatoAnyia. O1 apiBuoi ATav €TTiong onuavTikoi, Trepitrou 20 évrouya ava Tayida,
KOl ylo Ta dIA0TAPATA O€ TTOAU TTPOXWPENUEVO NUEPOAOYIOKA QOIVOTTWPO, €W Kal
apxn Tou xelpwva 31/10-14/11/2008 kai 12-24/12/2008 avTioToIxa.

Eiocou iowg eviumtwaolakd eival 011 oI avaloyieg @UAou, TTou oTn BiBAloypagia
ava@épovtal wg 1 4: 2 Q (Faleiro, 2006) kai Tou TBOavoAoyoUoape va TIG
METPAOOUNE AiyO «UETOTOTTIOMEVEG» UTTEP TWV BNAUKWY oUPQWVa e TTponynBeica
epyacia otnv idla Treploxr, OTNV oToia ava@épetal avahoyia 1 J: 3,2 @
(Ayyehakdtrouhog, 2008), woTdo0 €U@PAVIOTNKAV OKOUN TTIO «OTTOKAIVOUGEG UTTEP
TWV BNAUKWV». AnAadn, n o IcoppoTnuévn TIPA ATav 1 31 4,3 @ Kail n 1o akpaia
1 4: 9 Q. Mia €€nynon, o€ oxéon Kal Ye TIG NUEPOMPNVIEG TwV delypaToAnyiwy, Ba
MTTOpoUCE va gival OTI Ta APOEVIKA WPETA TIG oulelgelg TTeBaivouv, OTTwWG cuuBaivel
o€ TTOAAG €idn evTOpwy, evw) Ta BnAukd TTapapévouv ev (wn Aiyo TTEPICOOTEPO YIa
TNV WOTOKIiA, WOTOCO OV POIALEl ATTOAUTWG ETTAPKAG WG EEAyNON.

Kam &AAo, TTou oxeTiCetanl pe Tnv emBiwon Twv atéuwyv Katd 1o TEAOG TOU
@OIVOTTWPOU KAl TNV apxr TOU XEIJWvA, OTTOTE KAl OAOKANPpWONnKe auth n oeipd
OelypaTtoAnWiwy, gival 0TI Ta CWUATIKG Bdpn (METPNON ENPOU BAPOUC) TWV EVTOPWY
TTapoucialav auénTikéG TaoelG. AuTO TO Qaivouevo ATav IBIAITEPA EVIOVO CE OTI
a@opd OTA APOEVIKA EVTOMQ, TTOU, EVW Eival KOTA YECO Opo Aiyo eAa@puTEPA TWV
OnNAUKWYV, OTnNV TTEPTTTN Kal €KTR OclypaToAnyia ATav TTPAKTIKA I00Bapr Kal oTnv
¢Bdoun Baputepa ammd Ta BNAUKA. MBavov pévo Ta peydAa apoevikd PTTopouv va
Tapapeivouv {wvtavd Kal evepyd, woTe va Tayideutolv, €wg TNV apxn Tou
XEIMWVA.

TéNog éva GANO ouveXICOMEVO @QQAIVOUEVO Eival N CAQAG TTPOTIUNON TTOU
Tapoucidlel otnv KpAtn 10, YyvwoTd wg gupugdyo gidog (EPPO 2008), yia Tov
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Kavdpio @oivika (Phoenix canariensis), Tov 0Toi0 TIPOORAAEl  OXEDOV
atrokA€IoTIKGA, OTTwG Oeixvouv Kal peTayeveéoTepa OeSOUEVA PAG, TTOU TTPOEPXOVTAI
Kal a1Té eupUTEPN TTEPIOXT| TWV Bopeiwv TTapaAiwv TG KpAtng.
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Field data for the autumnal population of the red palm weevil
(Rhynchophorus ferrugineus) on the north coast of Heraklion prefecture

K. AGGELAKOPOULOS, C. ANDROULAKIS, E. ALISSANDRAKIS and
D. KOLLAROS

TEI of Crete, School of Agricultural Technology, P.O. BOX 1939, P.C. 71004, Greece

The red palm weevil (Rhynchophorus ferrugineus), which belongs to the family
Curculionidae, is a very important intruder - species, both from ecological, as well
as theoretical point of view (ecological, biological etc.).

During this study 10 traps were used (type inverted pot) in 12 sites. All the sites
were very close to infested palm trees. The locations were Kokkini Xani, Gouves
and Gournes. We had eight collections of weevils from the 1%' October 2008 until
the 7™ January 2009. During the last collection only few females were trapped.

The two bigger numbers of trapped animals recorded during the 5" and 6"
collection (about 40 insects per trap). These captures correspond to the intervals
14-27 November 2008 kai 27 November -12 December 2008. The previous in time
and the next one interval, present also many captures. The numbers of the insects
were also important (about 20 per trap) and the intervals concern late autumn and
beginning of winter (31 October-14 November 2008 kai 12-24 December 2008).

The sex ratio, in the literature is recorded as 1 & to 2 @ (Faleiro 2006). Increased
ratios were expected, as a previous work (Aggelakopoulos 2008) gave a ratio 1 &:
3.2 @, but the females’ number was even greater and our results per week gave a
ratio from 1 3: 4.3 Q upto 1 &: 9 Q!

One possible explanation, in accordance to the season of trapping, would be that
the males die almost just after the copulation (as is the case for many insects’
species), while the females survive until the oviposition. For this case this
hypothesis seems rather an unsatisfactory one.
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Another thing, related with the surviving of insects during this period, is that the

dry weight of insects has a tendency to increase. This phenomenon was more
intense for male weevils, which while are a little lighter than the females, during the
5" and 6™ specimens’ collection were practically the same as and during the 7"
trapping heavier than the females. Probably only the heavier and stronger males
can remain alive and active until the beginning of the winter.
At the end we must remind that this euryphagous species according to the literature
(EPPO 2008), is almost monophagous in Crete, as Canary Island date palm
(Phoenix canariensis) is almost the unique species used to host its larvae. This is
confirmed and according to new data acquired from a larger area.
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Tuta absoluta (Lepidoptera: Gelechiidae), évag véog £x0p6g Tng TopdTag
eamrAwveral oTnVv TEPIOXA TNG Meooyeiou - ekTINAOEIG yia TN Slaxeipion Kai
TOV £AEYXO TOU

J. WILES', A. BASSI?kai |. ETAMATAE?®

"DuPont (UK) Limited, Wegwood Way, Stevenage, Hertfordshire, SG1 4QN, UK
DuPont Italy Srl, Via Piero Gobetti 2/C, 20063 Cernusco sul Naviglio (MI) ltaly
3DuPont Hellas SA, SoAwuou 12, 15232 XaAdvdpi

O ¢exBpdg Tuta absoluta Povolny (Lepidoptera: Gelechiidae) e€ival éva
MIKPOAETTIOOTITEPO - QUAAOPUKTNG TTou TTPOCRAAAEl Kupiwg TNV KAAMIEpyeId TNG
Topdrag. Kataypdenke yia TpwTtn @opd otn NOTIa AUEPIKA TTPIV atTd TTEPICTOTEPA
amd 30 xpovia kai TTpéo@ata diéoxige Tov ATAavTiké Qkeavd Kal eEATTAWONKE
ypriyopa o€ OAn 1n Bopeia Agpiki kai 1 Némia Eupwtn. Amé 10 2006 TO
MIKPOAETTIOOTITEPO PBPICKETAI O€ AUEAVOPEVOUS APIBUOUG OTIG IOTTAVIKEG ETTAPXIEG.
To 2008 £yive KaTaypa® Tou O€ TECOEPIG TTEPIOXEG TNG ITAAIOG Kal 1T TOTE €XEI
avixveuBei ot Bpertavia, OAAavdia, MdaAta, EAAGSa, Mapdko, lotravia, FaAAia,
MopTtoyaAia, AAyepia, Toupkia, EABetia, AiIBun, Tuvnoia, Pwaia, Mtraxpéiv kai
Koupéir.

Méxpl oAuepa, n Tuta absoluta €xel Ppebei Kupiwg o QUTA TOUATOG OTNV
Eupwtn. O1 mpoviupeg TPooBaAlouv  @UAAa, BAacTolg kal kaptroug. Ol
TTPOCBOAEG OE  KAPTTOUG UTTOPOUV VA 0ONYROOUV O€ BEUTEPOYEVEIG HOAUVOEIG ATTO
MUKNTEG. YTTAPXOUV TTEPIOPIOUEVA OTOIXEIA YIa {NUIEG O AAAEG KOANIEPYEIEG, OAAG
givar yvwoté 61 n T. absoluta eival gevioTig dIa@Opwy €16WV TNG OIKOYEVEIQG
Solanaceae. H T. absoluta avatrapdayetal ypriyopa Kai eg@aviel BioAoyikd KUKAO
Cwng TTou Kupaivetal atrd 24 £wg 76 nuépeg, avaloya pe Tn Bepuokpaaia. MARPNg
avamTuén Tng atmd auyd oe XpuaoaAiida éxel TTapaTnenbei oe péoeg BepuoKpacoies
peTagl 14° kai 30° C. ZTnv APYEVTIVI] €XOUV KATAYPAQEi TTEVTE YEVIEC TO XPOVO,
OANG uTTdpxel aAANAoETTIKGAUWN yevewv Kal uTTd 10aVIKEG OUVOAKEG PTTOpPEl va
TIPOKUWOUV TTEPIOTOTEPES aTTO OEKA YeVIEC KAT €T0C. O1 TTpovUugeS TNG T. absoluta
dev €xouv TNV TGon va gioépyovTal o€ didmauon av utrdpyel d1aBEaiun Tpor Kal ol
Beppokpaciec eival guvoikég. Alaxeindlel wg wo, vouen 1 eviAiko. Adyw Tng
TPéoPATNG €UPAVIOHG oTnv Eupwtn o1 Aetrropépeleg TG PloAoyiag tTng oTnv
TTEPIOXN TTAPAUEVOUV €V PEPEI AYVWOTEG.

Av dev katatroAeunBei n Tuta absoluta ptropei va mpokahéael 50-100% peiwon
NG TTapaywyng otnv KaANiépyeia TNG TOPATAG. AKOPN KOl O€ TTEPITITWOEIG TTOU
€QapPooTNKav €10IKA TTPOYPAPPATA KATATTOAEUNONG, TTAPATNPABNKAV ATTWAEIEG
Tapaywyng avw Tou 5%. MNa Tov atroteAeopaTiké €Aeyxo Tng Tuta absoluta TrpéTel
va AngBei utréywn o0 ouVOUAOUOG TTPOANTITIKWY, KOAANEPYNTIKWY - PR XNUIKWY,
KaBWG Kal  XNUIKWV METpwy. Ta TPOANTITIKA  Kal  KAANEPYNTIKG  PETPa
TepIAaUBAvouv TNV TTAAPN ATTOPAKPUVON TWV UTTOAEIMPATWY TNG TTPONYyoUlEVNG
KOANEPYEIOG (TOUAGXIOTOV £€1 WG OKTW €RBONAdES TTpIV atrd TNV évapén TnG véag
@UTEUONG) YIO VO OTTOTPATTEl N MPETAPOPA TOu €XOpoU atrd TNV TTPONYOUUEVN
KOANIEPYEIQ KOl T OUveXN TTapakoAouBnon Twv TAnBuouwy Tou T. absoluta ue
PEPOMOVIKEG TTaYiOEG TUTTOU AEATO EEKIVUOVTAG TOUAAXIOTOV BEKO NUEPES TTPIV OTTO
N METAQUTEUON TNG VEOG KAAAIEpyElaG. pog To TTaPOV, O TTO ATTOTEAECUATIKOG
TTapdayovTag BloAoyikou eAéyxou eival To Nesidiocoris tenuis, £éva apTTOKTIKO WWV
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Tou T. absoluta. ANa KaTaAANAa w@éNipa évtopa gival Ta Trichogramma spp. Kai
Macrolophus spp. Kahf eykatdotaon autwyv Twv WEENIHWY OTnv KaAAIEpyEIQ,
OUMBAAAEl o€ aTTOTEAECUATIKO €AEYXO TOU TTANBUGIOU ToU £X6poU.

MNa va eleyxBei amoteAeopatik@ n Tuta absoluta o€ QUTAG TOPATOG Kal va
kaBuoTtepAoel n dnuioupyia avOekTIKWY TTANBUCUWYV TG, Eival amapaitnTo éva
TTPOYPANKO WEKAOHUWY TTOU EVOWHOTWVEI TA TTAEOV OTTOTEAECHATIKA EVTOUOKTOVA
ME  OIAQOPETIKOUG TPOTTOUG OpAoNnG KATA Twv OIadoXIKWV yevewv. Metalu Twv
emAOYWY, Ta eviopgokTova Tng DuPont™: Steward®, Vydate®, Lannate® kar Altacor®
eAéyxouv IkavoTroiNTikG Tnv T. absoluta kal ptmopoUlv va xpnoiyotroinBouv o€
OUVOUAOHO PE PN-XNMIKA PETPO EAEYXOU KAl QUOIKOUG £XBPpOUG OTTWG TO APTTOKTIKO
Nesidiocoris tenuis. To véo Trpoiov Altacor® (TTou Tepiéxel TN OpaOCTIKY ouaoia
Rynaxypyr®) omoteAei éva e€apeTIkd TTOAUTINO CUPTTARPWHG OTA TTPOYPAHHAT
OMokAnpwpévng Alaxeipiong tng AvBekTikdtnTag (IRM) pe Tnv eicaywyr) evég véou
TPOTTOU dPAONG OTA TTPOYPAPUATA WEKATHOU.

BifAloypagia
Anonymous. 2009. Tuta absoluta - a new severe Tomato pest in Europe. DuPont
Bulletin, 8 pp.
Bassi, A. 2009. Criteri di lotta contro la tignola del pomodoro (Tuta absoluta)
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Delgado, A.M. 2009. La Polilla del Tomate "Tuta absolua" En La Region De
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Tuta absoluta (Lepidoptera: Gelechiidae), a new pest of tomatoes spreading in
the Mediterranean region — considerations for management and control

J. WILES', A. BASSI?and Y. STAMATAS?®

"DuPont (UK) Limited, Wegwood Way, Stevenage, Hertfordshire, SG1 4QN, UK
’DuPont Italy Srl, Via Piero Gobetti 2/C, 20063 Cernusco sul Naviglio (Ml) Italy
*DuPont Hellas SA, Solomou 12, 15232 Chalandri, Greece

Tuta absoluta Povolny (Lepidoptera: Gelechiidae) is a devastating leaf-mining
moth with a strong preference for tomato plants. It was first recorded in South
America more than 30 years ago and has recently crossed the Atlantic Ocean and
spread rapidly throughout North Africa and Southern Europe. Since 2006, the moth
has been found in an increasing number of Spanish provinces. In 2008 it was
recorded in four Italian regions and since then it has been detected UK,
Netherlands, Malta, Greece, Morocco, Spain, France, Portugal, Algeria, Turkey,
Switzerland, Lybia, Tunisia, Russia, Bahrain and Kuwait.

To date, Tuta absoluta has been found mostly in tomato plants in Europe. The
larvae attack leaves, stems and fruit. Infestations in fruit may also result in
secondary infections. There is limited evidence of damage to other crops so far, but
it is known that T. absoluta also feeds on several species of Solanaceae. T.
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absoluta reproduces rapidly with a life cycle ranging from 24-76 days, depending on
the temperature. Full development of the moth from egg to pupa has been
observed at mean temperatures between 14° and 30°C. Five generations per year
have been recorded in Argentina, but generations overlap and more than ten per
year may occur under ideal conditions. Larvae of T. absoluta tend not to enter
diapause if nutrition remains available and temperatures are favourable. The moth
can overwinter as egg, pupa or adult. Due to its recent appearance in Europe,
regionally-relevant details of its biology remain partly unknown.

If untreated T. absoluta can cause 50-100% yield reduction in tomatoes. Even
when specific control programmes have been applied losses of more than 5% have
been observed. For effective control of Tuta absoluta, a combination of preventive,
cultural and non-chemical as well as chemical measures should be considered.
Preventative and cultural control include keeping greenhouse should be totally free
from old tomato plant residues to prevent a carry-over of the pest from the previous
crop (at least six to eight weeks before new planting begins), and continuous
monitoring for T. absoluta with pheromone Delta traps at least ten days prior to
transplanting the crop. The most effective biocontrol agent at present is the mired
bug Nesidiocoris tenuis, a predator of T. absoluta eggs. Other suitable beneficials
are Trichogramma spp. and Macrolophus spp.. Good establishment of these
beneficials in the crop contributes to effective population control of the pest.

To effectively control T. absoluta in tomato plants and to delay development of
resistant pest populations, a spray programme incorporating the most efficacious
insecticides and alternating modes of action against consecutive pest generations
is strongly recommended. Amongst the options, the DuPont™ insecticides
Steward®, Vydate®, Lannate® and Altacor® provide good control of T. absoluta and
can be used in conjunction with non-chemical control measures and biological
control agents such as predatory mirid bugs. The new product Altacor® provides a
highly valuable supplement in Integrated Resistance Management (IRM)
programmes by introducing a completely new mode of action in spray programmes.
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H Paysandisia archon (Lepidoptera:Castniidae) otnv ApyoAida

A. AHMOY ka1 K. Z[TANOY

ANvan Ayporikng Avamruéng ApyoAidag, Tunua @urompoortaaiag, Nouapyia ApyoAidag, 21100
NauomAio

H trapatnpnmikétnTa Tou ABnvaiou IBIOKTATN TNG €EOXIKNG KATOIKIOG, TO PEPAKI
TOU EPACITEXVN «VA PEYOAWOEI» QOIVIKEG Kal n AUan TTou €TTpeTTe va Bpebei oTO
TPORANUA, dnAadn «oTnNV KATAGTPOPN TWV QUTWYV ATTO HIa JEYAAN ACTTPN KAUTTION,
ATav n aitia Tou odnynBrikaue oTov EVTOTIONO TNG TTapoucdiag Tng Paysandisia
archon (Burmeister) (Lepidoptera:Castniidae) otnv Ttepioxr| MNetpoBdAacca Tou
Kpavidiou otnv emapyia Epuiovidag (onueio 1). H épeuva 1Tou €yive oTn ouvéxela
oTnv auhfj Tng Katoikiag, émou utApyxav 300 @utd, 1600 Tou Phoenix canariensis
600 kal Tou Kol Washingtonia filifera, nAikiag péxpl 6 €Twv Kai n TTAnpogopia oT,
MEPIKA ApBav atrd QuTwpelo Tou Mapabwva, 6TTou w¢ yvwaTd CUVUTTAPXOUV TG0 O
puyxo®opog (Rynchophorus ferrugineus, Olivier ) 6co kai n Paysandisia archon,
Mag €dwaoav Tn duvatdtnTa va Ppouue TNV AKPn YIa To TTWG £QTacE N TTeETaAolda
auTr OTNV TTEPIOXH.

maa i saveas 5 3

.wrm':lo

Yotepa atrd  ekTETOPEVN €peuva Kal O€ GAAEC €EOXIKEG KOTOIKiEG, O€
OeVOPOOTOIXIEG POIVIKOEIDWY KOBWG ETTIONG Kal EAEyXoug 0 OAA TA QUTWPIO TNG
TTEPIOXNG TTPOEKUWAV OUCIACTIKA OTOIXEia TTou divouv Tnv €IKOVA yia TNV TTapouaia
TOU €vTOpou OTnv emapxia auth Tng ApyoAidag, evwy Bpédnkav kal AAAol
TTpooReRANUEVOl @oivikeG OIdPopwyY HeyeBWY O AANEG KOTOIKIEG, OTIG OTTOIEG
OPICUEVOI VEAPOI POIVIKEG TTOU OI IBIOKTATEG TOUG ayopacav aTrd QUTWPIA TNG
ATTIKAG «Oev TTPOKOWAVY.
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AKOuN o€ 2 euTtwpla (onueio 2) atrd Ta 5 TTou dpacTnplioTTolouvTal 0TV ETTApPXia
auTh, PBpébnkav OEvOpa HE TUTTIKA CUPTITWHATA OTTWG QAYWHATA OTa (QUAAQ,
XOPOKTNPIOTIKA QATTOPPIUPATA, WOTOKIEG, TTPOVUUQPEG O OAa Ta OTAdIA, VUUQPIKEG
Onkeg kabwg triong kai TéAela éviopa. Emonuaivoupe 611 oTn pia TrepimTwon Ta
QUTA Aoav nAikiag 3-5eTwv, ayopdabnkav amd Qutwplo Tou Mapabwva, evi oTn
OeUTEPN UTTAPXAV QOIVIKEG SIAPOPWYV TTOIKIAIWY, HE KUPIOTEPES TTOIKINIEG, TIG Phoenix
canariensis kal Washingtonia filifera. To @utwplo auTtd cival To TTAAAIOTEPO TNG
TTEPIOXNAG Kal “HeyaAwver” @oivikes edw kal 30 xpdvia, dnAadn 6Aol “oav vioTior”.

2Tn ouvéxela og ouvevvonaon ue T MewTtexvikn Ymnpeoia Tou Afuou Kpavidiou
OpopoAoyrnbnke n diadikaaia CUAOYAS Twv TTPOCRERANPEVWY QOIVIKWY Kal N TaPN
TOUG O€ €I0IKO XWPO OUYKEVTPWONG TwWV OKOUTTISIWY evw aTTd Ta dUO QUTWPIA TO
MEV éva TTPOXWPENOE OTNV KOTTA Kal Kauon TwWV QUTWYV, a@oU KATI TETOIO PITTOpoUOoE
va yivel Adyw Tou HIKpoU peyEBoug TTou gixav evw To SEUTEPO TTPOKPIVE TNV TAPH
TWV TTPOCRERANUEVWV BEVOPWY GE XWPO BIKAG TOU ETTIAOYAG.

SUPTTANPWHOTIKG SiveTal PeydAo BAPOG OTNV EVNUEPWON TWV KATOIKWVY TG00 TG
ETMAPXIOG QUTAG 600 Kal OAGKANPOU TOU VvopoU, yia Tnv ooBapdtnTta  Tng
KardoTaong, TNV éykaipn evnuépwaon Twv YTINPECIWY TOU VOPOU CE€ TTEPITITWON
SIaTTioTWONG CUPTITWHATWY KABWG ETTIONG KAl TN KN METOKIVNON QOIVIKOEIDWY OTTO
TNV TTEPIOX QUTH O€ AAAEG TTEPIOXEG TOU VOWOU, TNV ATToQuyn ayopdg VEwWV
0evOPUAAiWY @oivikoeidwy xwpig duTtouyeiovouikd AlafartApio evwy TEAog divovtal
odnyieg yia TNV QVTIMETWTTION Tou TTPoRAfRuaTog é1ou autd eival duvatd HeE Tn
XPron EYKEKPIMEVWY OKEUATUATWY.

H épeuva ouveyiletal, aAA& TO TTPOBANUA QaiveTal va €xel TTAPEI  EKTAON, EVW
eCeTACoVTAl TTANPOYOPIEG YIa €10aYWYr QOIVIKOEIdWY HeYAAou peyEéBoug, atmd Tnv
Aiyuttto, ammé peydAeg EevodoxelokéG HovAades kal “BapUydouTrous” I0I0KTATEG
€COXIKWYV KATOIKIWY, PE aTTOTEAEopa Tov TBave eviomOPO Kal Tou Puyyxo@dpou
oTnVv TTEPIOXN.

BiAioypaepia
Vassamidaki, M., N. Thymakis and D.C. Kondodimas. 2006. First record in
Greece of the palm tree pest Paysandisia archon. Entomologia Hellenica 16: 44-47.

Paysandisia archon (Lepidoptera:Castniidae) in Argolis region

D. DIMOU and K. SPANOU

Prefecture Agriculture Directorate of Argolida, Department of Plant Protection, Prefecture of
Argolida, 21100 Nafplio, Greece

The butterfly Paysandisia archon (Burmeister) (Lepidoptera: Castniidae) isolated
for first time in Argolis county. More specifically, it took place in young palm trees
which had bought from nurseries placed in Marathone (Attica) and in countryside’s
gardens which are located in the same area. The insect is also found in two
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nurseries which exist in the same place as well. The infected young palm trees
either had been uprooted and burned or they had been burried in specific places.

In addition, people and public services of all Argolis region are informed for the
great threat for the palm trees by media. In the case that symptoms are detected,
the owners must inform the agriculture services of the region. Furthermore, it is not
allowed to transfer palm trees from Ermionis area to other parts of Argolida’s
region. Also the consumers must avoid to buy palm trees without having
phytosanitary plant passpost. At the end, advices are given in order to combat the
insect by proper insectisides.
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MeA£Tn TNG BIOTTOIKIAGTNTAG TNG ITTITANEVNG EVTOUOTTAVISAG O€ EAAIWVEG
oupBaTikAg Kal BIOAOYIKAG KOAAIEPYEING

E. POAITAKHE', M. FPIZNOY"2, A. APAMIMATZOIAOY?, E. AEBENTAKH?,
E. KAMIMOYPAKHE?, A. KOAAAPOZX* kai E. KAMIETANAKHE*

" E6vik6 16puua Ayporikng Epeuvag, Ivaritouto lNpootaciag @urwv HpakAsiou, Epyaarrpio
EvrouoAovyiag kai I'. ZwoAoyiag, Karoaumdg, TO 2228, 71003 HpdkAcio
2TEI Kpning, 2xoAn TexvoAoyiag Mewmoviag, Tunua @urikng Mapaywyng, TO 1939,
71004 HpdkAceio
3 E6vik6 16pupa Ayporikns Epeuvag, Ivoritoutou AutréAou kai Aayavokouiag, Epyaaripio
2uotnudrwy OikoAoyikng MNMapaywyng, Karoaumdag, TO 2229, 71003 HpdkAsio
‘TEI Kpntng, ZxoAn TexvoAoyiag Mewrroviag, Turua BioAoyikwy Ogpuoknmakwyv KaAAiepyeiwy kai
AvBokoyiag, TO 1939, 71004 HpdkAsio

21NV oUyxpovn yewpyia Ta Béuata oAokAnpwuévng SlaxeipIong TwV KAAAIEPYEILY
Kal TTpooTaciag Tou TrePIBAAAOVTOG cival Baplvouoag onuaciag. ZTa TTAQioIa
MEIWONG TWV OpPVNTIKWV ETTIOPACEWY TwV KOANIEPYNTIKWY  ETTEUBATEWY, N
dlatipnon Kal gvioxuon NG aypo-RIOTTOIKINGTNTAG (BIOTTOIKIAGTATAG TWwV aypo-
0IKOOUOTNUATWY)  Traifel  kaBopioTikd  poho. ‘Exer  diamotwbei oM  n
aypoBIOTTOIKINGTNTO  avAueca a€  GAAa OUuuBdAEl Kal OTnV  pEiwon  Twv
QUTOTTPOCTATEUTIKWY  TTPOBANUATWY  OTNV  AYPOTIKA  TTAPAYWYr KOl PEAETEG
ava@Eépouv  OTI  ONUAVTIKEG  JIOQOPOTTOINCEIG  OXETICovTal  PE  OIAPOPETIKA
KOANEPYNTIKA ouoThpata (oAokAnpwpévn dlaxeipion, PIOKAANEPYEIQ, CUUBATIKA
kKaAAiépyela) (Hole et al. 2005, Jackson et al. 2007, Tilman et al. 2001).

2KOTTOG aUTHG TNG MEAETNG ATAV N BIEPEUVNOT TWV ETTIOPACEWY SUO BIOPOPETIKWV
KOANIEPYNTIKWY  CUCTNUATWY, TIPWTOV  CUURATIKAG Kol OeUTEPOV  PBIOAOYIKNAG
KoANIEpyEIag, OoTnV aypo-BIoTToIKIANGTNTA Ot eAaiwveg Tou N. HpakAgiou. Ztnv
avakoivwaon auTh TTapoucidfovTal Ta atmoTeEAéoUATA aTTO TN PEAETN TNG ITTTAUEVNG
evropoTtravidag yia mepiodo 2,5 eTwv.

H aypo-BIoTroIKIAOTNTA PEAETABNKE KAT& CeUyn KOAAIEPYNTIKWY CUCTNHATWY O€
ouo Tedivég ToTroBeaieg (Mép1 kai MeTpoke@AA) kal dUO AOQPWOEIG TTEPIOXES
(Pougpdg kar Kouoég) tnv Tmepioxy Tng Meooapdg ota voétmia Tou Nopou.
Juykekpipéva, peAeTBnkav 8 eAaiwveg, 4  BlohoyikAg kal 4 oupBaTIKAG
KOANIEPYEIOG, MEONG EKTAONG TIEpiTTou 5 oTpedudTwy. H TTapakoAolBnon Tng
TTUKVOTNTOG TITAOEWY TWV EVTOUWY YIVOTAV PE TNV KATAUETPNOT TWV CUAAWEWY O€
4 KiTpiveg Trayideg KOAag 12x10 cm, avd Teipapatiké eAaiwva. O1 TTayideg ATav
AvVAPTNMEVEG O€ TUXAIO KAl ATTOPOKPUOHEVA PETAEU TOUG OnuUEia gEGa OToV EAQIWVA
KOl JETAPEPOVTAV OTO EPYAOTAPIO KAAUPUEVEG PE AETTTO BlaPaveG GUANO TTAOCTIKOU.
O 1TPOoCdIoPICUOG TWV EVTOPWY YIVOTAV KATW ATTO OTEPEOCKOTTIO KAl N KATAYPAPN
yIvVOTaV YEVIKA O€ ETTITTEd0 TAEEWY, VW €IOIKA yIa TNV UTTOTAgN Twv OUOTITEPWY OF
olkoyéveleg. H exTipnon tnG BIOTTOIKIAGTNTAG £yIve e T XpAon Tou deiktn Shannon—
Wiener kai tou deiktn loopépeiag (Evenness). MNa Tn OuykpITIK avdAucn Twv
atroteAeopaTWY  Xpnoigotroinke 10  TeoT  Wilcoxon yia  oxen¢éueva  un
TTOPAPETPIKA dedOopEvA.

A6 TNV PEAETN TNG PBIOTTOIKIAGTNTA TNG ITITAPEVNG EVTOMOTTAVIOAC O €AAIWIVES
atnv Trepioxf HpakAgiou diamoTwaoape ot
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e O1 0Ocikteg PIOTTOIKINGTATAG TTApOUCiacav  €TAOIEG  OIOKUPAVOEIG, HE  TIG
uynASTePEG TIPEG atTd Mdio wg OKTWRPIO e PEYIoTOo ToV loUvio, TIG XaUNASTEPES
améd AekéuBpio wg MdpTio pe eAdyiato 1o PeBpoudpio.

e To kaMigpynTiké cloTnua dev eTnNpéace TNV PIOTTOIKINOTNTA TNG ITITAUEVNG
evropotTavidag oe 3 atmmod TG 4 TrepIoxEG. 2T0 Pougd, 6trou Trapartnpridnkav
dlaopoTtroifjoelg, Ta emmimeda  BIOTTOIKINOTNTAG HTAV OTOTIOTIKA ONUAVTIKA
uwnASTEPO GTNV CUKPBATIKA KAAAIEPYEIQ.

e Ta emimeda BIOTTOIKIAOTNTAG dIAPOPOTTOINONKAY CNUAVTIKA WETOEU TOUG OTIG
meploxég MMépl, MeTpokepdahl kai Kouaés. 210 [leTpokedAl PBpédBnkav Ta
XaunAoTepa eTTireda Kal otov Kouo€ Ta uywnAétepa.

e Tautéonua atoTeAéopara  TrapatnEAdnkav pPeTatu Twv OU0  O1AdOXIKWV
NUEPOAOYIOKWY ETWV.

e Ta Topatmdvw atToTEAECHOTA €ival TTAPOUOIO PE EKEIVA QVTIOTOIXNG MEAETNG O€
auTTeEAWVEG Tou vopou HpakAgiou katd Tnv idla xpovikA trepiodo (Poditdkng et
al. 2007).

ZuuTTepaapaTikd, To TEPIBAAAOV OIKOGUGTNHA ATAV O TTAPAYOVTAG TTOU KaBopIoE
Ta €mITTEdA PBIOTTOIKIAOTNTAG YIO TNV ITTTAPEVN €VTOMOTIAVIOA OTIC EAQIOKAAAIEPYEIES
Miag  TrepIoxng. To  KaAMgpynTikO cuaTtnua  civar mlavd va emdpd oTnv
aypPORIOTTOIKIAGTNTA TWV EAQIOKAANIEYEIWV UTTO GAAEG TTPOUTTOBEDEIG, TTOU Ba TTPETTEI
va dlepeuvnBoUV TTEPAITEPW.
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Studies on the biodiversity of flying insects in conventional and organic olive
orchards
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The biodiversity of flying insects was investigated in 8 conventional and organic
olive orchards, in 4 locations in the Southern zone of the Prefecture of Heraklio,
Crete, i.e. in the Peri and Petrokefali plain areas, and the Roufas and Kouses
surrounding hills, for a period of 29 months. Studies were performed in pairs of
conventional and organic olive orchards in each area. Insect flying density was
monitored every 15 days using yellow sticky traps (10x12cm, 4 traps per orchard).
Trapped insects were identified under a stereo-microscope. The Shannon-Wiener
index and Evenness index were used to study biodiversity. The Wilcoxon Signed
Rank test was used for the statistical analysis of related non-parametric data.

Our results suggest that, in 3 out of 4 cases, the cropping system did not
significantly affect the biodiversity in the olive groves. Only in one case the
conventional system showed higher flying insect biodiversity levels. Significant
differences were also observed between the study locations. Lower biodiversity
levels were observed for the Petrokefali area and higher for the Kouses area.
Findings were similar between the two sequential years of this study. The
surrounding environment was the most important factor affecting the biodiversity in
the olive orchards. Under certain conditions crop management may affect flying
insect biodiversity levels; however these issues need further investigation.
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MeA£Tn TwV evTopoAoyikwy ex0pwv NG Aldg otn AuTtikil EAAGSa
B.Z. ®EZOx"?, I.A. TEITZINHE?® ko K.A. ZAPMNAX2

EATCA, lNepipepeiakd Kardortnua Aypiviou, Makpr; 11, 30100 Aypivio
2Ep\/crcmjp/o EvrouoAoyiag kai Mewpyikig ZwoAoviag, Tunua Mewrroviag, ®utikng MNMapaywyns kai
Ayporikou lNepiBdAAovrog, Mavemotnuio Osooaliag, 066¢ Purdkou, 38446 Néa lwvia, BéAog
3I7ap000a o1euBuvan: Auikisia ®BiwTIdag

MpaypatotroinBnke peAétn oto Noud AitwAoakapvaviag, otnv Trepioxr Aypiviou
10 é10¢ 2005 pe Béua TNV TTAPOUCIa TWV EVTOUOAOYIKWY €XOpwv TNG €NIAG, WE
éu@aon oto 8AkKo TnG €NIdg Bactrocera oleae (Rossi) (Diptera: Tephritidae), Tov
TupnvoTpATn Prays oleae (Bernard) (Lepidoptera: Yponomeutidae), 10 Aekdvio
Saissetia oleae (Olivier) (Hemiptera: Coccidae), 1n BauPoaxkdda Euphyllura
phillyreae (Foerster) (Hemiptera: Aphalaridae) kai Tnv KnkIdOPUYya Twv BAACTWY TNG
eNGg Resseliella oleisuga Targioni-Tozzetti (Diptera: Cecidomyiidae). O oko1og TnNg
MEAETNG ATAV N OUANoyR OTOIXEIWY yia Toug £xBpoug TG MGG OTIG CUVORKES TNG
AuTikAG EAANGBOG Kal n oUykpion Twv TTANBUGHWYVY TOUG MPETAEU TTIOTOTTOINUEVWYV
Biohoyikwyv  kal  oupfatikwyv - ehaiwvwy.  Emiong,  €yive  olykpion  Tng
ATTOTEAECUATIKOTNTAG TTPOCEAKUCTIKWY €VNAIKWY Tou dakou. O1 TTANpoopieg auTég
Ba Bonbricouv GTNV ATTOTEAECUATIKA KAl 0pBOAOYIK KATATTOAEUNON TWV AVWTEPW
exBpwyv. Ta amoteAéopara €dei§av 0TI aTOUG PBIOAOYIKOUG €AAIWVEG O TTANBUCUOG
Tou ddkou (TTou KupavBnke katd Tnv didpkeia Tou 2005 o€ xaunAd emiteda) ATav
oxedov TpITAGoIog o€ oxéon e Toug oupBaTikolg eAaiwveg. O TTANBUOPOG TOU
TTUPNVOTPATN (TTou KUPAvBnke katd Tnv didpkeia Tou 2005 og uywnAd emimeda) ATav
Katd 17% peyaAlTEPOG OTOUG  PIOAOYIKOUG €AQIWVEG OC€E OXEOn WE  TOUG
OUMBaTIKOUG. TO TT0GOCTO TNG KAPTIOTITWONG TOU ZETTEURpPIOU TToU ogeilovTiav o€
evropoAoyikoUg £xBpoug nTav 3,5% oToug BloAoyikoug ehaiwveg o oxéon pe 3%
TwV oudBaTikwy. H KaptmoTTwon Tou ZemTeufpiou oToug BIOAOYIKOUG EAQILIVES
opelNoTav kKatd 61,5% oTtov TupnvoTtpnTn, 14,2% o010 &dKOo Kal 24,3% ot AAAEG Un
TTAPACITIKEG QITIEG, EVW OTOUG CUURBATIKOUG EAQIWVEG TO QVTIOTOIXO TTOCOCTA fTAV
57,2, 13,6 kai 29,2%. To 1T0000TO TTPOCPOANG atrd 10 Aekdvio Kal Tn Baupakada
ATav XOUNAG Kal dev dIagopoTroifdnke oToug BIOAOYIKOUG EAQIWIVEG OE OXEON ME
TOUG OUMPaTIKOUG. AT TA €VTOPOEAKUOTIKA TOU OAKOU Tou OOKIUAOTNKAV, N
@Bivouoa oeipd eVTOUOEAKUCTIKOTNTAG €ival Ta eUTTOPIKG oKeudapaTa «Dacus bait
100», «Entomela 50SL», «Insect charmer I» ka1 «Beikr appwviar.

>uvoyifovtag, ol TTANBUCUOI TWV KUPIWV EVTOUOAOYIKWY £xBpwv TNG eAIGS ATAV
MEYOAUTEPOI OTOUG BIOAOYIKOUG EAAIIVEG O OXEON WE TOUG CUUBATIKOUG, aAAd gival
mBOavov ol ouvlrkeg Tou TTEPIBAAAOVTOG, O TPOTTOG KOAAIEPYEIOG Kal 01 BIOAOYIKOI
exBpoi va dpouv KATOAUTIKG OTO TTOOOCTO TWV EVTOMOAOYIKWY TTPOCGROAWY, HE
ammoTéAeoua va HeTpIGdovTal Ta TTOOOOTA TIPOOROAAG TWV KAPTTWV aTTO TOUG
exBpoug.
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Studying insect pests of olive groves in Western Greece

V.S. FEZOS'?, J.A. TSITSIPIS?® and K.D. ZARPAS?
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A study was carried out on the insect pests of the olive tree: Bactrocera oleae
(Rossi) (Diptera:  Tephritidae), Prays oleae (Bernard) (Lepidoptera:
Yponomeutidae), Saissetia oleae (Olivier) (Hemiptera: Coccidae), Euphyllura
phillyreae (Foerster) (Hemiptera: Aphalaridae) and Resseliella oleisuga Targioni-
Tozzetti (Diptera: Cecidomyiidae). The study took place in the area of Agrinion in
the State of Aitoloakarnania in Western Greece in 2005. The aim of the study was
the collection of data concerning mainly fruit damage by insect pests of the olive
tree under the conditions of Western Greece and the comparison of populations of
the olive pests in organic and conventional olive groves in order to assist future
strategies for effective control.

The observations showed that the population of the olive fruit fly, B. oleae, in the
organic groves, which fluctuated at low levels during 2005, was three times as high
as this in the conventional groves. The percent fruit infection was low in the organic
compared with the conventional groves. The population of P. oleae, which
fluctuated at high levels in 2005, was 17% higher in the organic than the
conventional grove. The percent fruit drop in September due to the insect pests was
3.5% in the organic compared with 3% in the conventional. The fruit drop in the
organic grove was 61,5% due to P. oleae, 14,2% to the olive fruit fly and 24,3% to
other non parasitic causes, while in the conventional groves the corresponding
values were 57,2%, 13,6% and 29,2%. The percent infestation from S. oleae was 2
per 400 leaves and 2% of flowers from E. phillyreae in both organic and
conventional groves.

Four food attractants were compared as trap attractants. Traps baited with
“Dacus bait 100” caught the highest number of olive flies, followed by “Entomela
50SL”", “Insect Charmer I” and ammonium sulphate.

In summary, in 2005, in the organic groves higher numbers of the main insect
pests were recorded than in the conventional groves, but the infestation levels did
not differ between the two kinds of groves, probably due to the activity of beneficial
insects and the different kinds of cultural measures undertaken.
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Kataypa@n WEEAIPWY eVTOUWYV O€ ETMIAEYHEVOUG EAIWVEG TNG TTEPIOXNAS
Aptag kai MpéRedag

. MATAKIOYTAZ', N. YOANTH', A. NTANAXPHETOZ? A. FATZIOZ®
kai I FKIZAZ!

1Tpr7pa AvBokopiag - Apxitektovikii¢ Torriou, 2xoAn TexvoAoyiag ewrroviag, T.E.I. Hmeipou,
T.0. 110, 47100 Apra
2Mrrevikeio @uromraBoAoyikd IvoTirouro, Epyaorrpio ewpyikrg EviouoAoyiag, 21. AéAta 8,
14561 Kneioid
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2KOTTOG TNG HEAETNG ATAV va TTpaypaTtoTroindei pia TpwTn Kataypaer (Kupiwg
TTOIOTIKA) TWV WQEAIJWY EVTOPWY TTOU OTTAVTWVTAlI O€ AAIWVES (BIOAOYIKOUG Kal
oupBaTikoug) otnv TrepIoxn) TnG Aptag kai TG lMpéRefag. e €AAIVEG TTOU
EMAEXONKAV OTIG BUO TTEPIOXES TTPAYUATOTTOIOUVTAV SEIYUATOANWIEG PUTIKOU UAIKOU
TTou armrotehouvTtav i) amd KAAdoug eMIdg TTpooBeBAnuévoug atmmd  WUAAEG
(Euphyllura spp) ii) avln kai kaptroi €AIdg TTPooBePAnPéEVOl aTTd TTUPNVOTPNTN
(Prays oleae) iii) kaptoi €hNidg trpooBeBAnuévol ammd ddko (Bactrocera oleae).
EmmAéov aToug eAailiveG TOTTOBETABNKAY UTTAE KAl KITPIVEG KOAANTIKEG TTayidES Ol
oTroieg avavewvoTav KaBe efdoudda. Ta deiypara Tou QUTIKOU UAIKOU Kal ol TTayideg
METAQEPOVTAY OTO E€PYOOTHPIO OTTOU €EETACOVTAV YIQ TNV TTAPOUCIa WEEAIHWY
eviopwy. O1 mrayideg kai Ta TTPooBeRAnUéva atrd WUAeG KAadIG egeTdlovTav HE
duean TTapatipnon Kal GUAAOYR TWV EVTOPWY evwd Ta OeiyyaTa atrd Ta Aven Kai
TOUG KOPTTOUG ToTToBeTOUVTAV 0 KAWROUG OTTOU KAl TTapEUEIVAV YIa IAOTNHA £vOG
MAVa YE OKOTTO VA CUAAEYOUV TUXWV TTApaciToeid Eviopa TTou Ba eEEpyovTav.

21a mpoofefAnuéva ammd WUANa kAadId SlamoTWenKe n  TTApoucsia  Tou
BnpeuTikoU Anthocoris nemoralis Fabricius (Hemiptera: Anthocoridae). A6 TIg
TpooReRANUéveG atmd OAKo €AIEG TTPOEKUWaV €viopa Twv €dwv Prolasioptera
berlesiana Paoli (Diptera: Cecidomyidae), Pnigalio mediterraneus Ferriére and
Delucchi (Hymenoptera: Eulophidae) «kai Eupelmus spp. (Hymenoptera:
Eupelmidae) (Michelakis 2007). Avtibeta amdé T1a TmpooBeBAnuéva armrd
TTUPNVOTPATN BEiYHOTO O€ KAMia TTEPITITWON dev TTPOEKUYAV WPEANUA EvToua.

2TIG KITPIVEG KOAANTIKEG Trayideg OUAANPONKAV OKuaia TwV KOAEOTITEPWV
Exochomus quadripustulatus L. (Coleoptera: Coccinellidae) kai Chilocorus
bipustulatus L. (Coleoptera: Coccinellidae) (Iperti 1999). ETimTAéov OTIG KOAANTIKEG
TTayideg evrotrioTnke peydAog aplBudg amd Neuroptera (Stelzl and Devetak 1999)
Twv oikoyevelwv Chrysopidae kai Hemerobiidae kaBwg kai €idn NG 14ENG TWV
Raphidioptera (Aspock 2002) (Kupiwg OTIG KITPIVEG).

Av Kal Ta OTOIXEia €ival TTPOKATAPKTIKG KAl OEV YTTOPOUV VA ATTOTUTTWOOUV TNV
OKPIBAG KaTAOTOON TNG TTAPOUCIAG TwV WEEAIHWY EVTOPWY OTOUG EAQIWVEG TNG
TTEPIOXNG QaiveTal OTI OO0V aPOpPd OTA KOKKOEION €vTOpa Kal TIG WUAANEG UTTAPXOUV
IKavA €idN yia va TTEPIOPITOUV ToUug TTANBUOOUG Twv BAAREPWYV evIOUwY. AvTiBETa
yia 10 dAKOo TNG €AIAG Ta TTOPACITOEIdN €idn TToU dIATTIOTWONKAY dev €XOUV TNV
duvarétnTta va amoteAéoouv  aTmd  POvVO  TOUG  TTAPAYOVTEG  IKAVOTTOINTIKOU
TTEPIOPIOUOU TOU EVTOUOU.
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Monitoring and identification of beneficial insects in selected olive groves in
the area of Arta and Preveza

G. PATAKIOUTAS', P. YFANTI', D. PAPACHRISTOS?, A. GATSIOS?
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A survey was performed in olive in the area of Arta and Preveza in order to
record the presence of beneficial insects. Survey based on the collection of tree
shoots infested with psyllids Euphyllura spp, flower and fruits infected with olive
moth Prays oleae and olive fruits infected with olive fruit fly Bactrocera oleae. Also
in olive orchards a number of sticky colour traps were attached. The survey
indicates the presence of predators Anthocoris nemoralis Fabricius (Hemiptera:
Anthocoridae), Exochomus quadripustulatus L., (Chilocorus bipustulatus L.
(Coleoptera: Coccinellidae) and some species of the families Chrysopidae and
Hemerobiidae (Neuroptera). From the olive fruit fly infested olive fruits, resulted the
olive fruit fly eggs predator Prolasioptera berlesiana Paoli (Diptera: Cecidomyidae)
and the parasitoids Pnigalio mediterraneus Ferriéere and Delucchi and Eupelmus
spp. (Hymenoptera: Eupelmidae).
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ZupBoAn otn yvwon tnG eAANVIKAG a@idotravidag. Kataypa@ég véwyv e1dwv
agidwyv
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O1 aideg cival TTOAU KoIvoi exBpoi KAAMEPYOUUEVWY Kal QUTOQUWY QPUTWV ME
peyd@Ao gUpog dlaoTTopdg oe 6Aov Tov kdopo (Remaudiére and Remaudiére 1997).
O poAog Toug 0Tn yewpyia gival onuavTikdg, agou TTPOKAAOUV GUECEG KAl EUUECES
{NMIEG NECW TNG OTTOMUCNONG QUTIKWY XUMWY Kal HETAdooNG GoRapwy TTaboydvwy
Mikpoopyaviopwyv (Dixon 1998). H €peuva yia tnv agidotravida otnv EAAGSa
BpiokeTal g OXETIKA TTPWIPO OTABIO, APOU EAAXIOTEG Eival OI OXETIKEG HEAETEG PEXPI
T0 1998 (Tsitsipis ef al. 2007). H TteAeutaia peAétn avépepe 300 €idn
KOATAYEYPOUUEVO HECW CUAMAWEWVY aTmd SIKTUO avappo@NTIKWV Kal XPWHATIKWV
Tayidwv. MapoAa autd, 1diaiTepa TTEPIOPICPEVN EiVal N yVWON TNG CUCXETIONG TWV
a@idwVv pe autoPur| Kal KaAAIEpyoUEVa €idn GUTWY. ETOX0G TNG TTAPOUCaG HEAETNG
nTav gia mpwTtn TPooyyion g diepelivnong TG a@idoTTavidag oTn UTOKOIVOTNTA
Tou [nAiou, piag TrepIOXNG ME HEYAAN TTOIKIAOTNTO AUTOQPUWY, OACIKWY KOl
KAANIEPYOUUEVWV EIOWV.

2tnv Tapouca MeAETN OCUAAEXBNnkav Trepimou 300 Ociypata amd Sidpopeg
TePIoXEG Tou nAiou, Ta otmoia diatnprdnkav o€ yudAivoug SOKIJACTIKOUG CWAAVES
Kal €10IKO uypd ouvTHPNONG. TN OUVEXEIQ, aTTO POVINO TTAPOCKEUACHATA £YIVE O
TTPOCdIoPIoUOG TwV €IdWV Twv aidwv. ETtriong, €yive mpoodiopiopdg Twy €1IdWV
TWV QUTWV LeVIOTWYV TwWV a@idwy. ZUVOAIKA avayvwpioTnkav 66 €idn kal 7 yévn
agidwv oe 107 €idn EevioTwy, €K TWV OTToIWV Ta 58 avrkouv og KaAAigpyouueva
QuUTA (KaAAIEpyeleg Kal avBokopikd) Kal Ta 49 og auTto@ur] Kal dacikd €idn. A6 Ta
TTPoodIopIoBévTa €idn, Ta 8 atmmoTeAolv TTPWTN avagopd yia v EAAGda (Mivakag
1). Zng kaANiépyeieg Bpédnkav 33 €idn ek Twv oTmoiwv Ta OUO Eeival TTPUWITES
avagopeg yia TV EAAGSa, kaBwg kai 16 €idn Ta otroia armmoteAoUv TTPWTH avagopd
O€ OUYKEKPIPEVN KaAAIEpyEIa EEVIOTH.

Ta ammoteAéopara TG Tapolcag PeAETNG ATTOTEAOUV I TTPWTN KATAYPAPH TNG
agidotravidag otnv Treploxr] Tou lMnAiou kai otnv EAAGSO yevikdTEPQ, N OTTOIO
TPOAyel TN yvwon TG agidotravidag 1000 OTo ETTTTEDO TwWV €10WV OGO KAl TWV
OXE0EWV PETOEU a@idwV Kal QUTWV-EEVIOTWYV. AUTH N yVwaon PTTOPEL va atroTeAéoEl
XPAOIMO epyoAEio OTO OXeDIAOPO TNG QVTIMETWTTIONG TwV OQidwv Kal Twv
aQIOOUETAOIOOUEVWV IWV.



108 13° MNaveAAnvio EvrouoAoyiké Zuvédpio

Mivakag 1. Eidn agidwyv ue TpwTn avagopd yia Tnv EAAGSa.

Eidog ag@idag Eidog @uTtoU

Aphis eugeniae van der Goot Eriobotrya japonica (Thunb.) Lindl.
Brachycaudus rumexicolens (Patch) Prunus persica L.

Cinara pinea Mordvilko Pinus sp.

Pemphigus bursarius (L.) Populus nigra L.

Pemphigus vesicarius Passerini Populus nigra L.

Pseudaphis abyssinica (Hille Ris Lambers) Rosa sp.

Tetraneura nigriabdominalis (Sasaki) Cynodon dactylon L., Setaria sp., Phalaris sp., Eleusine sp.
Uroleucon compositae (Theobald) Cephalaria spp., Cirsium spp., Carthamus lanatus L.
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A contribution to the aphid fauna of Greece. Records of new aphid species
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Aphids are common hemipteran insect pests with great distribution all over the
world. About 40.000 species of aphids have already been described. The
knowledge of the aphidofauna is useful in order to evaluate their importance as
pests of cultivated plants and their role in the epidemiology of aphidborne viruses.
Aphidofauna research in Greece is still in a primitive phase, and also there is not
much data regarding relationships between aphids and host plants (wild or
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cultivated). The purpose of this work was to study the aphidofauna in Pelion
Mountain and improve our knowledge on the Greek aphidofauna. The advantage of
this selected region is the great biodiversity in wild, forest and cultivated plant
species. About 300 samples were collected, preserved and studied by means of
permanent slides and species identification based on dichotomic keys. In addition,
the species of the host plants was identified.

In total, 73 aphid taxa were described on 107 plant taxa (58 cultivated and 49
non- cultivated). Moreover, eight new aphid species in Greece were identified, and
the two of them were found on cultivated plants. A total of 33 aphid taxa (two new
species) on cultivated plants, were recorded, as well as sixteen plant species,
which were also first records as aphid hosts in Greece.

The result of the present work develops a first database of the aphidofauna of
Mnt. Pelion in Greece at the level of species and also at the aphid-host plant
relationship level. This information contributes to the knowledge of the
Mediterranean and Balkan aphidofauna it could be useful in the development and
implementation of control strategies against aphids and aphid-borne viruses.
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Teppiteg KATOIKIWV 0TV EAAGSA: evnuépwon yia Ta TTPOBARHATA TTOU
TTPOKAAOUV Ol «AyvWwOoTOol — YVWOTOI» TEPMITES (Isoptera)

K.©. MMOYXEAOZ

lewmdvog — Ap. EvrouoAdyog, Ayiag BapBdpag 52, 15231 XaAdvdpi

Av Kal n avagopd o¢ TTapoucia TEpUITWY oTnv EAAGSa ouvexiCel va TTPOKOAEi
€KTTANEN, OKOpNn Kal o€ TTOAAOUG aTTd EKEIVOUG TTOU ETTPETTE va  yvwpidouv,
TOUAdyIoTOV Ta €idn Kalotermes flavicolis Fabr. (Isoptera: Kalotermitidae) kai
Reticulitermes  lucifugus  (Rossi) (Isoptera:  Rhinotermitidae), avékaBev
KataoTpépouv ammo Képkupa péxpl Maudo: TTatwpata, Kaowuata, Taviog €idoug
EUAva  avTikeipyeva, xapti, xoptovi, BiBAia kai GAAa kuTTapivouxa UAIKG. Ta
TPORAAMATA TTOU dnuIoupyouv eival TTAVTOTE TTOAU coBapd Kal Ol KATAOTPOPEG
ouxvd avuttoAdyioTeg. Tou AdGyou Tou oAnBég armrodeikviel n emi 35 Xpovia
evaoxoAnan tou ouyypagéa (M.@.1. kai [.IT.A.) e OXETIKEG TTEPITITWOEIG KAl TA
OAMETTAAANAG  (OXxeddv KkaBnuepivd) «kpoluouata» o€ EANGOa kai Kompo. To
TPORANPG ival uTTApkTO Kal @Aéyov. Opwg, €ival yeyovog OTI €TTIKPATEI Ayvoia,
UTTOTIMNON aKOun KAl AaTToCIWTINCN TNG AvNOUXNTIKAG TTAPOUCIiaG TEPUITWVY KAl TNG
ooBapdTNTAG TWV CNUIWYV TTOU TTPOKAAOUV. TO QaIVOUEVO €XEIl TIC £ENYNOEIC TOU:

1. O 1eppiteg (Isoptera) civar éviopa PIKPOOWMPA TTOU WOIAJOUV MPE PUPMAYKIA
(Hymenoptera). 'Exouv 6pw¢ BAoIkES HOPPOAOYIKEG DlapopéS. XapaKkTnpiovTal
ammd KOIVWVIKR {wr, Pokpolwia Kal PeyAAeg avtoxéG. AKOAOUBoUV KPUTITIKOV
TPOTTO CWNG. Zouv, avaTTuooovTal Kal dpouv KATw atro To £€5a@og Kal éEoa oTa
TpooBeRANUéEva UNIKA, aprivovTag ABIKTO To €EWTEPIKO OTpWHaA Tou EUAoU 1 TO
XpWwua Tou. Agv TTapaTtnpoUvTal oTTéG €600V Kal GUCCWPEUCT TTPIOVIOIOU OTTWG
ota oapdkia (Coleoptera). 'ETol n karaotpo®r) Oev yivetar avTIAnTIT n o€
atrokdAuwn Tou «dpAauaTog» yivetal Katé Tuxnv PETA atrd TTOAAG xpovia.

2. ‘Otav atrokaAu@Bei To TTPORANUA, KUPIWG OTO KATW PEPOG TWV KACWHATWY C€
mopTEG N TTapdbupa, n ¢nuid ammodidetal (010 95% TwWV TTEPITITWOEWY) OF...
uypagcial Auté paAIoTa yiveTal €UKOAQ TTIOTEUTO KABWGS Ta TTAPATIAVW Onueia
gival TTepIocoOTEPO KTEBEINEVA TE BPOXT, TPOUYYapPIoUATA K.A.TT. Z€ TTPOTEKTIKA
TAVTWG TTapaTtipnon @aiveral kabapd Ot dev TTPOKEITAI TTEPI «TATTICUATOGY
aAG  diakpivovTal Ta  XapakTnpioTiIKG K&BeTa oxioiyata oto EUAO  TTOU
TIPOKAAOUV TPWYOVTAG Ol TEPMITEG KAl TA XOAPAKTNPIOTIKA TTEPITTWUATA TOUG
(oTOUG TEPITEG ENPOU KAl uypoU EUAOU).

3. T€NoG, OTIG TTEPICOOTEPEG TWV TTEPITITWOEWY TTOU JIATIOTWOEI OTI pia KaToIKia
gival TEpUITOTTANKTN, Ol IBIOKTATEG OTTOKPUTITOUV TO YEYOVOG ATTO TOUG YEITOVEG
Kal TOug JEANOVTIKOUG ayopaoTéG. Eival yeyovog 0TI n KOIvoTroinon MIag TETOIOG
TTANPOPOpIag KaTapapabpwvel TNV AyopacoTIKA agia TG KaTolkiag Kal cuvABwg
akupwvel TNV TTWANor Tng! BpiokduaoTte dnAadn PTTPOOTA O€ £va AKOMN
«guaiodbnTo TPoowWTTIKG Oedouévo» N TTPOCTOCIO TOUu oTroiou e€apTdral, o€
peydaAov BaBuo, Kal atro TNV EXEMUBEIA TWV EPTTAEKOUEVWYV EIBIKWV EVTOPOAOYWV
KAl OTTEVTOUWTWV.
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Termites (Isoptera) in Greek Homes

C.T. BUCHELOS

Agriculturalist-Entomologist PhD, Agias Varvaras 52, 15231 Halandri, Greece

Termites (Isoptera), mainly the Kalotermes flavicolis Fabr. (Isoptera:
Kalotermitidae) and Reticulitermes lucifugus (Rossi) (Isoptera: Rhinotermitidae)
species, have always caused and are still causing serious damage to household
wooden parts and items, paper, books etc. and cellulose materials all over Greece,
with incalculable financial consequences. In spite of all these facts, people remain
largely ignorant of the problem, underestimate it and even go as far as suppressing
it. Details are provided in the main text.
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Kataypagn emBAaBWY eVIOUWYV O€ QAPHOAKEUTIKA QUTA TG EAAGSaG Kal
TEIPAPATIKA SOKIUA BIOAOYIKWY HECWV AVTIMETWITIONG TOUG

£. MNANAAOMNOYAOY', K. XPYZOXOIAHE' ka1 K. MITOYXEAOZX2

"Texvohoyiké Exmaideutikéd 1dpupa Osooaovikn, Epyaotripio EviouoAoyiag, TO141,
57400 Zivdog, ©sooalovikn
[ewmoviké lMavemaorriuio ABnvwv, Epyactnipio MNewpyikng ZwoAoyiag kar EvropoAoyiag, lepd O66¢
75, 11855 Abrva

Ta teAeutaia €tn kal Kupiwg 10 2007, 2008 kai 2009 yivetal avalATnon Kai
KATAypa@r] EVIONWY TTOU TTPOCRAAAOUV QAPHAKEUTIKA QUTA OE OIAPOPES TTEPIOXES
NG EAAGDOG. TNV TTapouca epyacia ava@EPovTal JEPIKA aTTd Ta €idn EVIOPWY TToU
OUAAEXBNKAV PE aUTOOXEDIEG EVTOUOTTAYIOEG 0€ KAANEPYEIEG APUAKEUTIKWYV QUTWV
utraiBpou kal BeppoknTtriou, KABWG Kal o€ aKOAMEPYNTEG €EKTACEIG Kal QUOIKA
OIKOOUCTAMATA.

lNa Tov TMPocodlopiIopd Tou €idOUG TWV EVTOPWY, HEAETABNKAV Ta  €EWTEPIKA
MOP@POAOYIK& XOPOKTNPIOTIKA TOUG KaOI €YIVE QVTITTOPOROAA HE TIG EVIOUOAOYIKEG
ouMoyég Tou Epyaotnpiou Evriopoloyiog Tou A.T.E.LO. MNpog empBeBaiwon,
egeT@doTNKAV KAl Ta genitalia Twv eviopwy pe didvoign TNG KOIANIAKAG XWPAS TOUG KAl
XpNnolgotroménkav yia cUykKpIon Ta POVIUO €VTOUOAOYIKA TTOPOCKEUACUOTO TOU
EpyaoTtnpiou. ETtiong £yive TTpoc€yyion TAUTOTTOINONG TOU €idOUG KAl PE PHOPIaKOUG
OEiKTEG.

Ta €idn eviopwv TTOU Bpédnkav o€ peyaAuTEPOUG TTANBUCUOUG va TTPOKAAOUV
{nuieg ot dIGPopa €idN QAPHAKEUTIKWY @QUTWY OVAKOUV Kupiwg oTIg TAgeig
Coleoptera, Lepidoptera, Diptera, Homoptera, Hymenoptera kai Aiyétepo o€ GAAeG.
O1 roAuttAnBéaTepeg Olkoyéveleg pe mPBAaBR €idn Twv Tapatdvw Tagewv Aoav
ol: Chrysomelidae, Cerambycidae, Curculionidae, Scarabeidae, Geometridae,
Crambidae, Cecidomyidae, Aphididae, Coccidae kai Argidae.

H emTakTikl avdykn Tou avBpwTiou va  KOTAvOAWVEl YEWPYIKA TTpoiovTa
atmmaAAaypéva atmd XNUIKA KAaTtdAoITTa, Hag odrynoe o€ TTPOKATOPKTIKA TTEIPAMATIKN
OOKIUA BIOAOYIKWY PHECWV AVTIMETWTTIONG EVTIOUWY TTOU TTPOCBAAOUV PAPUAKEUTIKA
QuTd. Ta TOV TTOPOTIAVW OKOTIO, £YIVE E€QAPMOYN CUUBATIKWY EVIOUOKTOVWV
OKEUAOUATWY, PUBUICTWY avATITUENG TWV EVTOPWY Kal  BIOAOYIKWY OKEUAOUATWY
(MIKPOOPYAVIOUWYV) EVTOG AUTOOXEDIWY EVTOPOAOYIKWY KAWRWV.

Ta amoteAéopaTa TG TTAPATTAVW TTEIPAPATIKAG OOKIUAG, €0cifav  OTI Ta
€QapPooBévTa BIOAOYIKA PECO QVTIMETWTTIONG, €ival duvaTtdv va XpnaoiuotroinBolv
ME KOAG ATTOTEAECPATA KUPIWG EVAVTIOV TTPOVUHQWYV AETTIOOTTTEPWV.
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Recording of insects injurious to pharmaceutical plants in Greece and
experimental assessment of biological control means

S. PAPADOPOULOU', C. CHRYSSOCHOIDES' and C. BUCHELOS?

"Technological Educational Institute of Thessaloniki, School of Agricultural Technology,
Laboratory of Entomology, P.O. Box 141, 57400 Sindos, Thessaloniki, Greece
2Agricultural University of Athens Laboratory of Agricultural Zoology and Entomology, lera
Odos 75, 11855 Athens, Greece

Over the past years (mainly in 2007, 2008 and 2009) a survey and recording of
insects injurious to pharmaceutical plants has been conducted in various regions of
Greece. This paper includes some of the insect species collected using improvised
traps in field and greenhouse pharmaceutical plant crops, as well as in uncultivated
areas. For the species identification, both their external morphology and their
genitalia (by abdominal dissection) were taken into consideration.

The insect species with the largest populations found infesting various
pharmaceutical plants belong mainly to the Orders Coleoptera (Chrysomelidae,
Cerambycidae, Curculionidae, Scarabeidae), Lepidoptera (Geometridae,
Crambidae), Diptera (Cecidomyidae), Homoptera (Aphididae, Coccidae) and
Hymenoptera (Argidae).

Against insects infesting pharmaceutical plants, preliminary experimental
application of conventional insecticidal preparations, insect growth regulators and
biological formulations (microorganisms) was carried out in insect cages. The
above experiments indicate that the biological means applied may vyield positive
results, mainly against Lepidoptera larvae.
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Tuta absoluta (Lepidoptera: Gelechidae): u@ioTduevn kaTtdoTaon Tou
UTTOVOUEUTRA TNG TONATAG 0TV EAAGSa

E. POAITAKHE', A. KONTOAHMAZZ, A. NAMAXPHETOX?,
A. MAPAZKEYOMNOYAOZ? kai N. POAITAKHE'

=CI) 16pupa, Ayporikng Epeuvag, Ivoritouro lNpootaciag @urwv HpakAgiou, Epyactnpio
EvrouoAoyiag & I'. ZwoAoyiag, Karoaumég, T.0. 2228, 71003, HpdkAcgio
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O utrovopeuTng TNG ToudTtag, Tuta absoluta (Meyrick) (Lepidoptera: Gelechidae),
gival évag TToAU cofapdg exBpdg kapavtivag (EPPO A1 action list no. 321) TTou
TpoépxeTal amd Xwpes g Aativikng Auepikic (EPPO RS 2004/129). MNpokaAei
onUavTIkéG CnNUIEG o€ TTOAAEG KaAMEpyeieg (TopdTa, peAITava, TTatdra, mITTeEPId)
(EPPO 2005) ka1l TTpoGBAAEl HOVO TO UTTEPYEIO PEPOG TWV QUTWV (KOPTTOUG, QUAAQ
kal oteAéxn) (Moore 1983; Oliveira et al. 2009; Silva et al. 1998). Ztnv EupwTn
avagEépeTal yia TpwTn @opd otnv lotavia 10 2007 kai ékTOTE £X€I Bpedei o€
TouAdxioTov 5 EupwTraikég kai 3 pyeooyeiakég Appikavikég Xwpes (EPPO RS).

>tnv EAAGOa 1O €vTopo avagépeTal yia TTpwTn @opd atnv KpAtn Tov louvio 2009.
ZUVTONa N TTapoucia Tou eviduou JIOTTIOTWONKE o¢ PePovwuéva deiypata atmod
AAAeg TTepIoXEG TN Xwpag (TpipuAia, Axaia, MpéReda). Zta TEAN AuyouoTtou 2009
evepyotroinBnke atrd 10 YTAAT n dievépyeia TTIOKOTTACEWY Yia TNV dIATTIOTWON TNG
€EATTAWONG TOU €VTOUOU OTNV XWpPa. ETnv TTapoloa epyacia Trapoucialovtal Ta
TIPWTA ATTOTEAECUATA TWV ETTIOKOTTACEWV.

Méxpl onjuepa n TTapoucia Tou evidpou otnv EANGSa €xer diamoTwlei o€
OUVOAIK& 22 vopoug ot 10 mrepipépeieg amd mepimou 50 deiypata (Eikéva 1).
AvoluTikad 10 T. absoluta €xel BpeBei oe 6Aoug Toug Nopoug Tng Kpntng, ot 4
vopoug atnv lMNehotrovvnoo (Apkadia, Meaonvia, ApyoAida, Aakwvia), o€ 2 vououg
otnv Autik] EAAGOa (Axaia, HAeia), o 1 voud otnv Zteped EAAGSa (PBIwTIOO), O€
2 vopoug ata Emrtdvnoa (Képkupa, KepaMAnvia), oe 3 vopolg otnv Hreipo
(MpePRélng, Oeompwrtiag, lwavvivwy) kal ge 6 vopoUg otnv uttéAoitn EAAGda:
‘EBpou, Aapiong, Zauou, AéoBou, KukAddwv (Nagog), Awd/vrioou (P6dog). Atrd Ta
TTapaTTavw atroteAéopata dlamaoTwonke n e€amAwon Tou T. absoluta ae peyadho
pépog TG EAANVIKNAG etTiIKpdTEIOC.

H Tapougia Tou ¢€xBpol oTOov aypd OUOKOAA MTTOPEl va  EVIOTTIOTE
MOKPOOKOTTIKA. € apXIK& oTAdIa, TA CUPTITWHATA TTPOCOMOIAJOUV HE QUTA TTOU
TIPOKOAEI O UTTOVOPEUTAG @UAAou Liriomyza sp. (Diptera: Agromyzidae). To
ouyyevég 1I8ayevég €idog Phthorimaea operculella (Zeller) (Lepidoptera: Gelechidae)
TTPOKOAEI £TTIONG TTOPOPOMIA CUUTITWHATA. ZUCTAVETAI N EYKATAOTAOTN KOTAAANAWY
QEPOMOVIKWYV TTayidwy yia TNV €ykaipn dIQTTIOTWON TNG TTAPOUCiag Tou exBpol aTIg
KOANIEPYEIEG.
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Eikéva 1. Me okiaon ol vouoi 61rou €xel dlatmoTweei n TTapouaia Tou T. absoluta.

BifAloypapia
EPPO. 2005. Data sheets on quarantine pests: Tuta absoluta. EPPO Bulletin 35
(3):434-435.
Moore, J.E. 1983. Control of tomato leafminer (Scrobipalpula absoluta) in Bolivia.
Tropical Pest Manag. 29:231-238.
Oliveira, F.A., D.J.H. da Silva, G.L.D. Leite, G.N. Jham and M. Picanto. 2009.
Resistance of 57 greenhouse-grown accessions of Lycopersicon esculentum and
three cultivars to Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae). Sci. Hortic.
119:182-187.
Silva, C.C., G.N. Jham, M. Picanco and G.L.D. Leite. 1998. Comparison of leaf
chemical composition and attack patterns of Tuta absoluta (Meyrick) (Lepidoptera:
Gelechiidae) in three tomato species. Agronomia Lusitana 46 (2-4):61-71.



116 13° MNaveAAnvio EvrouoAoyiké Zuvédpio

Tuta absoluta (Lepidoptera: Gelechidae): current status of the tomato leaf
miner in Greece.

E. RODITAKIS', D. KONTODIMAS?, D. PAPACHRISTOS?,
A. PARASKEYOPOULOS? and N. RODITAKIS'

"National Agricultural Research Foundation, Plant Protection Institute of Heraklio, Laboratory of
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Benaki Phytopathological Institute, Laboratory of Entomology and Agric. Zoology, 145 61 Kifissia,
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The tomato leafminer moth, Tuta absoluta (Meyrick) (Lepidoptera: Gelechidae) a
quarantine pest in the EU region, is a major pest of tomato and other crops. It is
present in Europe since 2007. T. absoluta was recorded in Crete for the first time in
June 2009. The species was subsequently identified in various geographically
distant regions in Crete, Peloponnesus and western Greece. In collaboration with
the Ministry of Rural Development and Food an official survey is under way to
accurately define the extent of the T. absoluta establishment in Greece. The initial
results of the survey are presented in this study.

The pest has been identified in 22 Prefectures in 10 different regions of Greece
from approximately 50 samples. Thus T. absoluta has been identified: in all
Prefectures of Crete, in 4 Prefectures of Peloponnesus, in 2 Prefectures of Western
Greece, in 1 Prefectures of Sterea Ellada, in 2 Prefectures of Eptanisa, in 3
Prefectures of Epirus and in 6 more Prefectures in the rest of the country. It is
demonstrated that the pest is widely dispersed in Greece.

Identification of the pest in the field is difficult. Initial stages resemble the
Lyriomyza sp. (Blanchard) (Diptera: Agromyzidae) infestation. In addition
Phthorimaea operculella (Zeller) (Lepidoptera: Gelechidae) can cause identical
symptoms in tomato crops. It is strongly suggested that pheromone traps are used
for pest detection.
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Kataypa@n Tou AeTISoTrTépou TWV POoIVIKOEIBWY Paysandisia archon
(Lepidoptera: Castniidae) otnv Kotrpo

B.A. BAZIAEIOY', K. MIXAHA?, E. KAZANTZHZ? kai
A. MEAIOPONIAOY-NANTEAIAOY?
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Tov OkTwPpIo Tou 2008, evroTmioTnKav yia TTPWTN 0TNV KUTTPO KO CUYKEKPIPEVA
otnv emapyia MNMagou opd ayvwaoTng TTPoEAEUONS CNUIEG OE POIVIKOEIDN TwV EI0WV
Chamaerops humilis ka1 Washingtonia filifera. Metd amd AemTouepr] €Aeyxo ota
OUYKEKPIPEVA  @OIVIKODEVTpa Ppédnkav  TTPOVON@ES  AETIOOTITEPOU TO  OTTOIO
aKOAOUBWG avayvwpeioTnke Kal TauToTToINBNKE WG TO Paysandisia archon
(Burmeister 1880) (Lepidoptera: Castniidae). To AekéuBpio Tou 2008, TTpovVUUQPES
TOU EVTOUOU €EVTOTTIOTNKAV ETTIONG O€ QPOIVIKEG Tou €idoug Phoenix roebelenii. Ta
XOPOAKTNPIOTIKA CUPTITWHATA OTO OUYKEKPIPEVA QOIVIKOEIDN aTTOoTEAOUCAV KUPIWG
OTTEG OTA QUAAQ KAl OTOEG ECWTEPIKA TOU KOPUOU. XAPOKTNPIOTIKA €TTioNG ATAV TA
TTEQITTWHATA TWV TTPOVUMPWY KABWG KAl TO KOUKOUAIG TOU EVTOUOU TTOU ATAV
EM@AVT KUPIWG OTN OTEPAVN TOU QOIVIKWV.

To évtopo P. archon civail 18ayevég €idog TnG Oupouyoudng Kal TNG APYEVTIVIAG,
TO oTroio €10nXOnke Tuxaia otnv Eupwtn ammd Tnv Apyeviivll YEOW TPOTTIKWV
@oIvVIKOEIdWY Tou €idoug C. humilis. To €idog autd €eCOTTAWVETAI PE YPHYOPOUG
puBpoug otnv Eupwtrn Kai TTpokaAei ooBapég avnaouyieg Adyw Twv coBapwyv Kal
TTOAMEG QOPEG U avaCTPEWINWY TIPOCPROAWY TTOU TTIPOKAAEI 0€ TTOAAG €idn
(POIVIKOEIOWV.

21n ¢wvn ¢ Eupwtraikng ‘Evwong €xel kataypagei otnv lomavia (Montagud
Alario and Rodrigo Coll 2004), otnv ItaAia (Colazza et al. 2005; Riolo et al. 2004),
MaAdia (Reynaud et al. 2002), EAAGOa (Varsamidaki et al. 2005) kaBwg Kai
pepovouéveg TrepITTwoelg oto Hvwpévo Baaoileio (Reid 2008). ‘Exel kataypagei
etriong otn Bpadihia kai Tnv Mapayoudn.

21 Cwvn TG Meooyeiou, n TTACN Twv evAMIKWY eVIOPwyY Tou P. archon apyiCel
ammd Ta péoa Mdiou Kal ouvexiCeTal €wg Ta TEAN ZeTTeUPpiou, PE TO PEYIOTO TNG
TTAONG va Trapouciddetal petalu louviou - louAiou. O1 TTPOVUUQPES TOU €VTOHUOU
avaTTuooovTal OTO £0WTEPIKO TWV KOPUWYV TWV QPOIVIKOEIBWY TTOU TTPOCRAAAEL,
XWPIG va UTTApyXouVv OTTOIadATIOTE EU@AVH €£EWTEPIKA CUUTITWUATA TTPOCBOAAG.
‘Eviova TTpooBeBAnuéva  @oivikoeldrp pTtopolv  va avayvwpiotodv  amd  Td
TEPITTWHATA (oav TIpIovidia) TTou a@rvel n TTPOVUPE®N KATA TNV TPOYIKA TnNG
opaatnpidTnTa. MapdAa autd, o TTPOCdIOPICUOG TNG TTPOCROANG €ival dBUOKOAOG
KaBwe n KUpia dpacTnpPIOTNTA TOU €VTOMOU AaUBAVEl XWPA KUPIWG OTO ECWTEPIKO
TOU KOpuoU.

Zougwva Pe tn d1Ebvr BiBAIoypagia, n TreTaAouda P. archon tpoofaAAel o€
TpOTTIK& KAipaTa @oivikeg Twv e1dwv C. humilis, Phoenix canariensis, Butia yatay, B
capitata, Syagrus romanzoffiana, Thrirhrinax campestris, Livistona chinensis (Sarto
| Monteys and Aguilar 2005). Ztnv EupwTrn, T0 £€VTOUO €x€lI KATAYPOQE O€ €idN
OTwg: Brahea armata, B. edulis, Butia capitata, C. humilis, Livistona sp., P.
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canariensis, P. dactylifera, P. reclinata, P. roebelenii, P. sylvestris, Sabal mexicana,
S. minor, S. palmetto, Syagrus romanzoffiana, Trachycarpus fortunei, T.
wagnerianus, Thrirhrinax campestris, Sabal sp., W. filifera ka1 W. robusta (EPPO
Reporting Service 2008; Sarto | Monteys and Aguilar 2005).

Tov OkTwPpIo Tou 2008, goivikeg Tou gidoug W. filifera kai C. humilis, Bpédnkav
etmiong va eival TTpoaBePAnuéves atrd 10 €viouo P. archon. Ta @OIVIKOEIOR auTd,
Eepillwbnkav  kal  karaoTpdenkav. Ta KOpia €EWTEPIKA  OCUPTITWMATA  TTOU
TTOPOUCIACTNKAV NTAV TO £VIOVO KITPIVIOPO KAl N TTApapop@won Twv QUAAwWY
KaBWG Kal TO XOPOKTNPIOTIKO CUUTITWHO TNG «BeVIAAIOG». TO CUUTITWHATA TNG
«Bevrahiag» gival XOPAKTNPIOTIKA KUpiwg OTAa VEAPA EKTTTUCCOMEVA  (QUAAQL.
Ecwrtepikd, 10 QoIvIKOdEVTpa TOou €idoug C. humilis €épepav aToég diapéTpou 20-70
ek. kal dlapétpou 1-1,5 ek., o1 OTToOieG ekivouaav Kupiwg atr’ Tn OTEQAVN TWV
QUANWV Kal eTTekTEiVOVTAV TTPOG TN BACH TOU KOPUOU. XOPOKTNPIOTIKO ATAV N
UtTrapén poévo piag Trpovupen ot KaBe @oivika. O1 TTEPICOOTEPES TTPOVUNPES TTOU
OUMéXBnkav fAtav 3% ortadiou Kal gixav éviovn TPOQIK SpacTnpidTnTa.
ZUAAEXBNKav eTTiong TrepIoadTePa atTd 50 KOUKOUAIO TTOU ATAV QTAIYUEVA OTTO iveg
POIVIKIAG.

H é€épeuva Tou €yive yia TOV €EVTIOTTIONO TNG XWPOG TIPOEAEUONG TWV
TTPOoRERBANUEVWV POIVIKODEVTPWY Tou €idoug C. humilis €d€1€e OTI autd eixav
eloayBei otnv Kutrpo 10 2008 a1d Tnv ITaAia. Mepaimtépw €peuva KaTédeIEe OTI aTTO
TO i0lI0 @OPTiO, OKTW akKOPn TPocReRANUEVOI  @oivikeG Tou 100U €idoug
METaQEPONKAV O€ atTodnKn eiIoaywyéa atnv AgPECO, OTTOU PETA ATTO TOV EVTOTTIONO
TOUG KATOOTPAPNKAV.

A6 Tov lavoudpio péxpl To Mdio Tou 2009 yivav eVTOTIKEG ETTIOKOTINOEIG OTNV
emapxia MNagou O1TOU KATAYPAPNKAV OKTW (QPOIVIKOEION HE E€UOAVI) CUPTITWHOTA
TTPOOROAAG atrdé 10 P. archon. 'E& ATtav Tou eidoug W. filifera kai 2 Tou €idoug T.
fortunei. Ta @oiviko€ld] auTtd eixav eloaxBei emmiong amoé Tnv ITaAia kal TTapdnkav
QUECWG PETPA YIA TNV KATAOTPOQNG Toug. £10 didoTnua autd, 1o TuAua Mewpyiag
Tou YTtoupyeiou [ewpyiag, Puoikwv TMNépwv kai MepiBdArovtog, dievhpynoe
EMOKOTTACEIG O OAn Tnv €AelBepn KUTTpO, Xwpic Ouwg va avapepBouv
otroleadATToTE TTPOCROAEG. AGyw TOou TrapateTapévou BIoAoyikou KUKAOU Tou
eviopou (13 - 24 unveg), ol EMOKOTTACEIG Ba evraTiKoTToINBoUV Kal Ba ouveXIoTOUV
KaB' 6An tn didpkeia Tou 2009.
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First record of Paysandisia archon (Lepidoptera: Castniidae) in Cyprus

V.A. VASSILIOU', C. MICHAEL?, E. KAZANTZIS® and
A. MELIFRONIDOU-PANTELIDOU?®

1Agricultural Research Institute, Plant Protection Section, P.O. Box 22016, 1516 Nicosia, Cyprus
2Department of Agriculture, Plant Protection Section, Paphos District Office, P.O Box 60004, 8100
Paphos, Cyprus
3Department of Agriculture, Plant Health and Quality Control Service, Louki Akrita Av. 1412 Nicosia,
Cyprus

In October 2008 an insect palm borer was found for the first time on the island of
Cyprus, in the Paphos district, on palms of Chamaerops humilis and Washingtonia
filifera. The species was identified as the palm borer Paysandisia archon
(Burmeister 1880) (Lepidoptera: Castniidae) at the Agricultural Research Institute,
Nicosia. Infested palm trunks and leaves were bored by the Paysandisia’s larvae.
Bored trunk and crown were covered with plugs of debris. In December 2008, five
palms of Phoenix roebelenii, six of W. filifera and two of Trachycarpus fortunei
were also found to be infested by this insect pest in a garden centre in Paphos
area. These palms originate from Italy and further measures were taken for their
destruction.

Through the year 2009, the Department of Agriculture has carried out
systematic surveys in Cyprus (Paphos, Limassol, Larnaka and Nicosia districts)
without any records of the insect or damaged palms. To the best of our knowledge
this is the first record of P. archon from the island of Cyprus.
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MpwTn avagopd Tou gidoug Stenodiplosis sorghicola (Diptera:
Cecidomyiidae) og o6pyo oTnv EAAGSa

A.E. TEATKAPAKHZ', N.'. EMMANOYHA" kai I.N. EKAPAKHZ?

7Epyacm?p/o ewpyikng ZwoAoyiag & EvrouoAoyiag, ewroviké MNMavemorriuio Aénvwy, lepd O566¢
75, 11855 Abrva
2Epyaorr’;plo BeAtiwang @urwv & ewpyikou lMeipauariopod, ewtovikd MNMavemaoriuio ABnvwy, lepd
006¢ 75, 11855 Abrva

¢ deiyyaTtoAnyia TTou OlevepynoOnke Tov OkTwRpio Tou 2007 ot TrEIpAPATIKG
aypo6 Tou Mewtrovikou MavetmoTtnuiou ABnvwyv atov AAiopTo BolwTiag, uTtd yAukou
aopyou Sorghum bicolor (L.) Moench eupébnoav TpooBefAnuéva amd Tnv
KIKKNdOpuya  Stenodiplosis  (=Contarinia)  sorghicola  (Coquillet) (Diptera:
Cecidomyiidae). H kikkndéuuya auth €ival o TAéov Oladedouévog €xBpdg Tou
oopyou, KABwWG aveupiokeTal oe OAeG OXEDOV TIG TTEPIOXEG TTAYKOOMiWG OTTou
KaAAigpyeiTal adpyo, e e€aipeon Tig Treploxég TNG NLA. Aagiag (Teetes 1988).

To evAAiko évropo €xel pnRkog 1.3 — 1.6 mm., civar epubpoU XPWHATOS WE
KOOoTOVA OmmOXpwaon OTIG KEPAIEG Kal Ta TTOdIO KAl QPEPEl QAIEG UEUBPAVWOEIG
TITépuyes. Q¢ evAAIKo diateAei povo pia nuépa Tou BioAoyikoU Tou KUKAou, Katd Tnv
oTtroia To BNAUKG evatroBéTel Trepitou 50 KUAIVOPIKG wd, prikoug 0.1 - 0.4 mm. o€
Béoeig petafl Twv Aemipwyv Twv avBidiwv aTtnv TagiavBia Tou aépyou (Sharma et
al. 1988). H veoekkoAaTITOUEVN TTPOVUUQN E€ival axpwn — NUIBIAPAVAG n oTToia
BaBuiaia yiveTal epuBpwTA €W TNV TEAEUTAIQ TTPOVUUQIKA NAIKIa. TNV nAIKia auTn
VUPQWVETAI PETALU TwV AeTTUpWYV, eV PETA Tnv £E000 TOU €VNAIKOU TO VUUQIKO
€KOUMO TTAPANEVE TNV KOPUPA TOU HIKpoU oTdxewg (Teetes 1983). Zmig H.IM.A. pia
TAAPNG yeved oAokAnpwveTal o€ 14 — 16 nuépeg (Teetes 1988).

H Tpoviuen tou S. sorghicola tpépetal atrd TNV wWoBNAKN, €UTTOdifOvVTag TNV
EMPBPUIKA  avaTTuén Kal TTPOKOAWVTAG €TOI APECN TIOCOOTIKY (nuId  OTnv
atropotrapaywyr. Ta d¢ Aémupa Tou TTPOCRePANPEVOU OTAXEWS EUaviCovTal
EVWHEVA AOYW TOU KATECTPAMPEVOU EURPUOU.

ExT16¢ ammd 10 YAUKO GOpyo S. bicolor, T0 oT1T0i0 aTTOTEAEI KOl TOV KUPIO EEVIOTA
Tou, T0 S. sorghicola £xgl apKETOUG EVOANOKTIKOUG EEVIOTEG TOU 18I0V YEVOUG, OTTWG
Ta €idn S. sudanense, S. dochna, S. verticilliflorum ko S. halepense (Sharma and
Franzmann 2001).
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First record of Stenodiplosis sorghicola (Diptera: Cecidomyiidae) on sorghum
in Greece

A.E. TSAGKARAKIS', N.G. EMMANOUIL" and G.N. SCARAKIS?

"Laboratory of Agricultural Zoology & Entomology, Agricultural University of Athens,
lera Odos 75 st., 11855 Athens, Greece
2| aboratory of Plant Breeding & Biometry, Agricultural University of Athens, lera Odos 75 st., 11855
Athens, Greece

On October 2007, the sorghum midge Stenodiplosis sorghicola (Coquillett)
(Diptera: Cecidomyiidae) was recorded for the first time in Greece. Its occurrence
was noticed in an experimental sorghum cultivar at Aliartos, in Viotia region.
Information on its morphology, biology and distribution is given.
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Anthrenus flavipes (=vorax) (Coleoptera: Dermestidae):
MPWTN ava@opd otnv EAAGSa

K.©. MMOYXEAOZ' kai N. KATEIKQXTA?

T ewtovog - Ap EvrouoAdyog, Ayiag BapBdpag 52, 15231 XaAdvopi
25, uvrnpnipia Apxaioritwv — MouaegioAéyog, Nouiouariké Mouogio ABnvwv

To kKoAedTITEPO €VvTOO Anthrenus flavipes (=vorax) Tng Oikoyévelag Dermestidae,
Bpébnke va TTPOGRAAAEl KEPAG AVTIAGTING cuplokduevo oTo EpyaoTtripio Opyavikwyv
YANKkwv Tou TuARuatog uvinpnoewg Apxaiotitwyv kal ‘Epywv Téxvng tou T.E.I
ABnvwyv. To OUYKEKPIYEVO KEPAG, OTTWG TauTtotroiBnke atmd Tov K. A. Aeydki,
Etrikoupo KaBnynti tou BioAoyikoU Tunuatog tou E.K.M.A., avikel og evAAIko
dropo TnG avmiAéTng “Greater Kudu” Tragelaphus strepsiceros 1ng Olkoyévelag
Tragelaphinae (Mammalia).

To €idog T. strepsiceros gival T0 1O OPOPPO ATTO Ta UTTOAOITTA €idN AVTIAOTING.
Zel ota Bopeia kal avatoAikd Tufpata TG N. A@pIkAG v TTANBuouoi Tou €idoug
uttdpxouv eupéws atnv Kevtpik A@pik péxpl Tnv AiBiotia, 1o Zouddv Kal To
Todvt. Eival pia avtiAGTTn TNG daowdoug aadavag, TTPoTING Bpaxwdelg AOQoug Kal
EKTAOCEIG YE aKaKieg. Ta kEpaTa Tou Gppevog T. strepsiceros ival EVIUTTWOIOKA, PE 2
N 3 oTeIpocEIdEiG TPIODIAOTATEG KAUTTUAEG Kal g€ éva €VAAIKO ATOPO JTTOPEi va
@Bdoouv ot pAkog Ta 120ek. ZTnV AQPIKA Ta Képata TnG avtiAdétng “Kudu”
XPNOIKMEUOUV OTNV KATAOKEUN JOUCIKWY OpYAavwy, wg doxeia atrodnkeloewg PeAIoU
KOl WG GUUBOAIKA TeAETOUPYIKG OKEUN.

H katdotaon otnv otroia PpEOnKe TO KEPAG UTTOPEI va XApakTnEIoBEi apKeTd
kakA. Eixe amwAéoel TNV €AACTIKOTNTA Kal TNV OTIATIVOTNTA TOU, €ixe BauT Kal
QTTOXPWUATIOPEVN ETTIQAVEIO UE ATTOPAOIWOEIG, TOOO OTA €EWTEPIKA OGO Kal OTA
EOWTEPIKA oTpwUATA Tou. Mapouaiale ammwAeia UAIKOU, TTOAAEG HIKPOPNYHOTWOEIG
Kal gixe TNV eppavion diaBpwuévou EUAou.

O mpocdiopiouds Tou €idoug Tou eviopou éyive oTto EpyactApio MewpyikAg
ZwoMoyiag kai Evropoloyiag tou T.IMA. (K. Mmouxéhog), pye tTn PoRBeia Tng
OXETIKNG BIBAIOYpa@iag Kal Twv avTioToixwv KAEIdWV. MNpoKeITal yia TO KOAEOTITEPO
Dermestidae, Anthrenus flavipes Le Conte [=vorax (Waterhouse)] pe Tnv Koivi
ayyAikry ovopacia “furniture carpet beetle” H ouvwvupia flavipes kai vorax
KaBiepwbnke amd Tov Barber, evw 1O €idog ouvavidral Kal wg vorax Amd TOug
Zycherman kai Schrock.

To TéAEI0 €VTOPO €xEl OWMPO PETPIWG KUPTO, MAKoug 2-3,5mm, TTAdToug 1,4-
1,7mm kol oxAua TAATU woeldég. H payiaia em@aveia KAAUTITETAI, oUVABWG, atrd
Aeukd, xpuoiovia KAl OKOTElvOKAOTavOxpuoa AETTa TToUu  oxnuartifouv
TTOIKINOPOP®ES KNAIBES BIaPOpWY OXEDIWV. ZNUAVTIKEG DIAPOPES TTAPATNPOUVTAI WG
TTPOG TO XpWHATa Kal Ta oxEdIa Twv KNAIdwV autwy, OTIG SIAPOPES YEWYPAPIKES
OMAdEG TOU €idoug, aKOUN Kal AvTIKOTAOTOON TWwv XPUOIZOVTWY AETTiwv a1Td
TEQPPOKAOTAVA, Jalpa Kal epuBpokepapidi. H TrTapoudia KiTpivwv Kal AEUKWV AETTILWY
aTnV KOIAIOKA €TTIQAVEIQ TOU TEAEIOU TNG TTPOCDIOEI AEUKN Oyn.

XapakTnpIoTIKEG Tou €idoug eival ol kepaieg, TTou €xouv 11 ApBpa, pe TpiapBpo
potmaho. To akpaio GpBpo Tou POTTAAOU €xel PAKOG PEYOAUTEPO aATTO QUTO TOU
aBpoiouaTog Twv duo BACIKWY VW TO OeUTEPO €ival axedoV BITTAACIO O€ PUAKOG aTTO



4" Suvedpia: Evrouomavida — Akapeorravida — Néoi Ex6poi 123

10 TTpWTOo. OI dloPopég aTO OXAMUA Kal To PEYEBOG Twv ApBpwv Tou POTTAAOU,
dlakpivouv To €idog atrd To ouyyeveg Tou Anthrenus pimpinellae Fabricius.

Opoiwg pe Ta dAAa €idn Dermestidae, TTpokaAei {nuid ato 0TAdIO TNG TTPOVUUE®NG
o€ OkKoTelvd Kal Aouxa evdiaimiuata H  Tpovopen €ival  KAoTavOKOKKIVN,
OKETTOOPEVN HUE KAOTAVEG 1 MAUPES TPIXEG KAl OUYXEETAI UE ekeivn Tou Anthrenus
serophulariae (L.), €ivai 6pywg TAaTUTEPN OTO TTPAGOIO Kal Mo aTEVr GTO OTTioBio
THAMA TNG, ME MAKPU Kal ouveXwg TTaAAopevo BUooavo TPIXWVY OTO GKPO TOU
owMaTog TNG.

To A. flavipes civai €id0o¢ Twv Bepuwyv TrepIoXWVY NS yng (30-35°C) Avagépetal
WG 18ayevég Tou avatoAikoU nuio@aipiou: BeAyikd Koyko, Zpi-Advka, AvaToAIKES
Ivdieg, Ivdia k.a. ‘Exel mapatnpenBei kai otnv Kutrpo. Tpépetal ouviBwg Pe KepATivn
TTOU €ival TO KUPIO CGUOTATIKO Twv €EApTNUATWY Tou OEPHATOG TTOAAWY (WWV.
MpooBaAAel xaAid, paAAi, youveg, @TePd, KEPOTA, KEAUQOG XEAWVAG, UETAEI, TpiXIva
YEMIONATA KOl TOTTETOQPIEG ETTITTAWY, VEKPOUG TTOVTIKOUG Kal £VTOMO (QKOPN Kal TOU
idlou €idoug — kaviBaAMIoPOG), kaleivn, KOAa BiBAIodeTiag KaBwg Kal Tapixeupéva
{wa og CUNOYEG Kal Jouaeia.

H TTapouacia kal Tou evTopou autol oToV EAAADBIKO XWPO, aTTOOEIKVUEI TOV EAAITTH
€AEYXO KaTA TNV €1I00YWYA OTN XWPEA TTPOIOVTWYV KAl AVTIKEIWEVWV KAl TV PN TAPNON
TWV OTTAPAITNTWY KAVOVWY YIa TN CWOTH CUVTAPNCN Kal aTToBAKEUCT] TOUG.

Mpiv amd Tnv amoKATACTACH TOU, TO €V AOyw HOUCEIOKO QVTIKEIUEVO
atrevroywonke pe afwto, emi 21 nuépeg (M€Bodog Veloxy), amd tnv Etaipeia
ENTOMOKIL 1nv otroia Kai EuXapIoTOUE.

BifAioypagia
Aitken, A.D. 1975. Insect Travellers Vol. |: Coleoptera, M.A.F.F. Techn. Bull. 31,
Her Majesty’s Stat. Office, pp. 191.
Barber, H.S. 1951. Another name for the furniture carpet beetle. Coleopterists’ Bull.
5:44-45.
Dorst, J and P. Dandelot. 1995. Collins Field Guide: Larger Mammals of Africa.
Harper Collins Publishers, Hong Kong, pp. 191.



124 13° MNaveAAnvio EvrouoAoyiké Zuvédpio

Galhoff Jr., J.E. 2005. Featured Creatures. University of Florida, Institute of Food
and Agricultural Sciences, Department of Entomology and Nematology, U.S.A.
Hinton, H.E. 1945. Beetles Associated with Stored Products. British Museum (Nat.
History), London, Vol.l, pp. 334.

Karoikwota, N. 2005. BiodidBpwon képatog ammd  éviopa. (Epyacia)
MeTtatrTuxioké Mpdypauua “Mouceiakég Zmoudég” EKIIA, 40 oeA.

Lepesme, P. 1945. Les coleopteres des denrees alimentaires et des produits
industriels entreposes, Lechevalier, Paris.

Mallis, A. 2004. Handbook of Pest Control: Fabric & Museum Pests 9" ed. GIE
Media Inc., USA.

MmouxéAog, K.O. 2005. BioAoyikoi Mapdyovteg ®Bopdg Epywv Téxvng: ‘Evioua-
exBpoi Mouociwv. Znueiwoeig ZAET, TEI ABnvwv.

Mtrouxéhog, K.O. 2006. ‘Evropa Amobnkeupévwyv [ewpylikwy [Mpoidviwy Kai
Tpogiywv. Mapaddoeig I.MN.A., Tufua GuTikAg Mapaywyng.

Stuart, C.T. 1995. Field Guide: Mammals of Southern Africa. Struick publishers,
Cape Town, pp. 186.

Zycherman, L.A. and J.R. Schrock. 1998. A Guide to Museum Pest Control.
Foundation of the American Institute for Conservation of Historic and Art Works,
Association of Systematics Collections, Washington, pp. 66.

Anthrenus flavipes (Coleoptera: Dermestidae): first record for Greece

C.T. BUCHELOS" and N. KATSIKOSTA?

! Agriculturalist-Entomologist PhD, Agias Varvaras 52, 15231 Halandri, Greece
2Antiquities Conservator-Museologist, Athens Numismatic Museum, Greece

Adults and larvae of the “Furniture Carpet Beetle” Anthrenus flavipes Le Conte
(Coleoptera: Dermestidae) [=vorax (Waterhouse)] were found, in great numbers,
infesting an African antelope Tragelaphus strepsiceros horn, kept for several weeks
inside a cardboard box pending restoration. Infestation history and description are
provided, as well as data on the antelope species and its main morphological
characteristics. A. flavipes (=vorax) information follows, pertaining to its distribution,
habitat and food preferences. Finally, the adult, the larva and the insect’s distinctive
antenna are described and presented in detail.
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ESamAwon Tng aidag Tou aptreAiou Aphis illinoisensis (Hemiptera:
Aphididae) otnv EAAnvVIKA evioxwpa. MpwTteg KaTtaypagég oTn Oecoalia Kal
TnVv duTtikA Makedovia

I.T. MAPFAPITOMOYAOZ"?, K.X. BOYAOYPHX" kai N.I. KATHE®

1Tu/7ua Bioxnueiag kai BiotrexvoAoyiag, MNavemoriuio Osaoaliag, lNNAoutwvog 26, 41221 Népioa
2lyoriTouro TexvoAoyiag kai Aiaxeipiong Ayporikwv Oikoouatnudrwy, Kévipo Epsuvag TexvoAoyiag
Oceooaliag, A’ Biounyavikn lNepioxn, 38500 BéAog
3Epyaorr’7p/o @uromraboAoyiag, ewrovikn ZxoAn, ApiarotéAsio MavemoThuio Osooalovikng, 54124
Oecoagalovikn

H aoida Aphis illinoisensis Shimer (Hemiptera, Aphididae) TTpooBdAel To auTTéN
Kal Bewpeital OAoKUKAIKO €idog oTig HIMTA (Baker 1917) pe mn oegoualikry yevid va
AapBavel xwpa oTtov Tpwrelovta &evioth 10 Viburnum prunifolium. Metd Tnv
EKKOAQWN Twv wwv TNV Aavoign uttdpyxouv 2-3 TTOPBEVOYEVETIKEG YEVIEG OTOV
TPWTEUOVTA EEVIOTH KOl TA TITEPWTA PETAVOOTEUTIKA METOKIVOUVTAI OTO QAMTTEA,
AMEPO Kal Ayplo. ZTo AUTTEAI TTPOGRAAAEI TIC VEAPES TPUPEPES KOPUPES. OI TTPWITEG
TTPOOBOAEG  eupaviovial OTa  OKpdio TUAPOTA Twv Vveapwy BAacTwy, oOTa
vEOOXNMOTICOpEVO QUANO KOl OTOUG €NIKEG. 2Tn OUVEXEIQ ETTEKTEIVOVTAI OTA
TTaPAKATW QUAAQ Kal oTnv KATw em@dveia Tou @UAAou. lMapartnpouvtalr dgBova
MENITWON ATTEKKPIPATA KOl GUVHABWGS UTTAPXE! £€vTovn OpacTnEIOTNTA HUPHUNYKIWY.

To €idog péxpl TTPOCQPATA €iXE KATAYPOPEI POVO OE XWPEG TNG APEPIKAVIKAG
Hrreipou kai og vnoid tng KapadifikAg. To 2002 eugpavioBnke atn voTia Toupkia
(Remaudiére et al. 2003) ka1 To 2005 KaTayPAPNKE yIa TTPWTN Yopd oTnv EAAGDQ,
OUYKEKPIPEVA aTouG TEoOEPIG VouoUug TnNG KpATng (Tsitsipis ef al. 2005). AuoTuywg,
n a@ida eiIgéBaie kal aTnv EAANVIKA evdoxwpa. AlaTTioTwenkav TTpocBoAEC atrd Tnv
apida ot aptreAwveg oTn OgooaAia kal Tn duTiK Makedovia 10 POIVOTTWPO TOU
2008. H TauTtotroinon Tou €idOUG EYIVE UE TTAPOOKEUN HOVIMWY TTAPOCKEUATHATWY
Kal XpnoIdoTToIwVvTaG TIG KAEIdEG Twv Blackman and Eastop (2000). e opiopévoug
auTTeEAWVEG N agida avéTTuée uwnAoug TTANBUCHOUG KAl O€ MIO TTEPITITWAN EYIVE
XNUIKA  katatroAéunon  (Mivakag 1). ZTOUG OQUTTEAWVEG TTOU  €AéyxBnkav
OIaTMOTWONKE TTOPOUTia QUOIKWY eXOPWY, APTTOKTIKWY Kal TTAPACITOEIOWY. ZTO
KaAé Nepd, omou €yive Aetmrtopepng deiydaTtoAnyia, Bpédnkav ta Coccinellidae
Propylea 14-punctata (L.), Hippodamia variegata (Goeze), ka1 Coccinella 7-
punctata L. kai TTapacitogidr Tou yévoug Lysiphlebus.

& TIPOKATOPKTIKA Treipduata yia Tnv  Olgpedvnon NG TTPOEAEUONG  TWV
TANBuUCPWY TNG agidag otnv EAAGDaA, avaAuBnke €va peydAo TuAPa Tou yovidiou
COlI Tou pitoxovopiakou DNA oe agideg amd EAGSa kai HIMA (Teveai kai Bopeia
KapoAiva). To Tuua tou COIl Bpédnke Tautdonuo peTagu Twv OelypdTwy, TTOU
uUTTOONAWVEL OTI TTBAVWG MPIa TTAPOBEVOYEVETIKY O€Ipd, AUEPIKAVIKNG TTPOEAEUONG,
éxel ei0BaAel otnv EAAGSa. Ta péxpr Twpa aToixeia NG @aivoloyiag Tng agidag atnv
EANGSa (ToitoImng Kal ouvepydTeg adnuoaieuta oTolIxeia), N Taxeia EATTAWON Kal n
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ENEIPN YEVETIKAG TTAPAAAAKTIKOTNTAG UTTOSNAWVOUV aVOAOKUKAIKG BIOAOYIKO KUKAO,
OnAadr TTapBevoyeVETIKY avaTTapaywyr 0Ao 10 £T0G.

Mivakag 1. MNepioxég auAAoyng Tou Aphis illinoisensis atnv EAANVIKA evdoxwpa.

Mepioxn Nouég H/via MpooBoAn* duao. ExBpoi  Wekaoudg
BoAog Mayvnaciag 15/09/08 1 - -
Aypid Mayvnaciag 16/09/08 1 - -

KaAo Nepo Napiong 11/09/08 3 + +
MévouAn Napiong 17/09/08 1 + ;
TopvaBog Napiong 19/09/08 2 + ;
Koddvn Koddavng 05/09/00 2 + ;
*1 = pIkpr, 2 = péTpia Kal 3 = peyaAn TTPooBoAnA
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Invasion of grapevine aphid Aphis illinoisensis (Hemiptera: Aphididae) in
mainland Greece. First records in Thessaly and western Macedonia
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The grapevine aphid, Aphis illinoisensis Shimer, was recorded in several areas
on the grape vine in the island of Crete, Greece during 2005. In less than three
years, after the first record of the aphid outside the American continent in south
Turkey, it is found in Greece and it is likely that it will spread to other Mediterranean
countries. Recently the aphid has invaded in mainland Greece and surveys during
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2008 recorded the species in central and northern Greece. The aphid had
developed large populations in some cases and in one area chemical control was
deemed necessary. In most vineyeards aphids were ant-attended and there was
activity of coccinelid predators, such as Coccinellidae Propylea 14-punctata (L.),
Hippodamia variegata (Goeze) and Coccinella 7-punctata L., and Lysiphlebus
parasitoids. Preliminary studies on genetic variation in Greek revealed an identical
sequence of large part of COIl gene of mtDNA as well as between aphids from
Greece and USA (Tennessee and N. Carolina). These results suggest that in
Greece a single parthenogenetic lineage has invaded, presumably of M. American
origin. The collected data on phenology of the Greek aphids, the fast spread of the
species in eastern Mediterranean and the lack of genetic variation contribute to the
hypothesis that asexual aphids have been established in the area.
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MpokatapkTIKN MEAETN €TTi TNG BIOAOYiAG KAl AVTIMETWITIONG TOU
Eutetranychus orientalis (Acari: Tetranychidae), véou gx8pou Twv
€0MEPISOEIBWY OTN XWEA HAG

E.B. KAMAZIAH', A. MAPKOIIANNAKH-TPINTZIOY', I. MHNAZ? K. KONTEZ'
kai M. MAMAIQANNOY-XOYAIQTH'

1Epyaar17plo AkapoAoyiag kai ewpyikng ZwoAoyiag, Mevdkeio @uromraboAoyiko Ivaritouro, 2T.
AéAta 8, 14561 Knepioia
2Epyaar17p/o Qurompoortaaiag, Tunua ®urtikng MNapaywyng, T.E.I. Hreipou

MepiAnyn

To akap Eutetranychus orientalis (Klein), To oTroio €ival €idog KapavTivag yia TNV
E.E. kai €10QXOn oTn Xwpa pag katd Tnv TeAeutaia dekaeTia, Bewpeital €mME{AUIOS
eX0pog Twv eomrepidoedwyv NG Méong kair dmw  AvatoAng. [épav  Twv
€0omePIOOEIdWV avagépovtal TANB0G AAAwV EevioTwy, MPETALU TWV OTTOIWV Kal
KOANEPYEIEG OIKOVOUIKAG ONUaciag OTTwg 1o aptréANl, To BapBAK! Kal Ta KNTTeuTiKA. H
MEAETN TNG BIOAOYiag TOU OTN XWPA WOG EMTAKTIKA. TOo TTANBUOUIAKO WEYIOTO O€
TTEIPAPOTA TTOU €yIvav o€ aoTIKO TTEPIBAAAOV, eu@avifeTal TO @OIVOTTWPO eVw Ol
TANBucpoi eugavifovral pundevikoi katd Tn Oidpkeia TG dvoigng. O xpOvog TTou
aTraiTeital yia éva aropo va evnAikiwBei (wd oe akuaio) eival 10,42 pépeg oToug 25
+ 1°C. H nuepnriola wotokia eival 3,56 + 1,46 wd avd BnAukd. To BnAukd yévvnos
Katé péco 6po 40,55 wd kad’ 6An Tn didpkeia TNG (WG Tou. Z& BIODOKIPES TTOU
die€xbnoav otoug 25 + 1°C, gaivetal OTI YTTOPEl va QVTIHETWTTIOTEL aTé AdN
UTTAPXOUCEG Kal EYKEKPIUEVEG OPACTIKEG ouaieg (etoxazole 11%, fenazaquin 20%,
fenbutatin oxide 55%).

Eicaywyn

To Eutetranychus orientalis (Klein) (Acari: Tetranychidae), To omoio €ival €idog
kapavTivag yia tnv E.E., €10(x0Bn oTn XWpa pag Katd Tnv TeAeuTaia SekaeTia
(MoaTrdiwavvou-ZouAhiwtn kol Mapkoylavvakn-Mpivigiou 2002) kai  Bewpeital
eMCAUIOG exBPOG Twv eoTTeEPIdOEIdWY TNG Méong kai dmmw AvatoAng. Mépav Tng
XWPAG Mag, £xel avaeepei emiong kal otnv lotravia (MaAaya) até 1o 2001 (Garcia
et al. 2003). Ek16¢ Twv eotrepidocdwy ava@épovtal TTARBoG GAAwv EevioTwy,
METAEU TwV OTTOIWV Kal KOANIEPYEIEG OIKOVOMIKAG onuagiag OTmwg 10 APTTéAI, TO
BauBaki kal Ta KNTTEUTIKA. To dkapl autd (el Kal avamTUogETal KUPIiwG oTnv avw
EMQPAVEID TWV QUAWV, KOTA PAKOG TNG KEVTPIKAG VEUPWONG, OTTOU TTPOKOAET
TTOAUGPIBUESG OTAXTOXPWEG KNAIDEC TTOU KAAUTITOUV OXeOOV OAGKANPEN TNV QUAAIKA
EMQPAVEID. ZE TIEPITITWOEIS HEYAANG TTPOCPOAAG TTPOKOAEITAI QUAAOTITWON Kal
&npavan Twv KAGdwv, Ta QUAAa KaBioTavtal agBevika Kal e évav eAappU Aveuo
TTEQPTOUV QTTOYUPVWVOVTAG £T01 TeAgiwg Ta KAadId. MpooBdaAAel mmiong Kai Toug
KApTToUG Ol OTToiol atrokToUV Hia utté@aia own. Or dpaCTIKEG OUTIEC TTOU €XOUV
Bpebei kaTtd KaIPOUG va eAéyxouv Toug TTANBuCPOUG TOou OKAPEWS Eival Ta:
flubenzimine, omethoate, cyhexatin, dicofol (0,025%) ka1 1o sulfur (0,15%) (Chang
and Leu 1986, Deshpande et al. 1988, Sharaf 1989). KaAd armroteAéopara etriong
¢dwoav Ta: Dicofol 48%, Fempiroximate 5%, Hexitiazox 10%, Etoxazol 10% kai
Progargite 57% (Marquez et al. 2006).
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To apTrakTiKO dkapl TnG oikoyévelag Phytoseiidae Euseius scutalis (Athias-
Henriot) avagépetar 611 ptmopei va kpartrioel Tov TANBucopud Tou E. orientalis o€
avekTa emiTreda. Ta emmiong apTTakTIKG akdpea Euseius rubini Swirski & Amitai kai
Euseius hibisci Chant ymrépecav va avarrapaxbolv TpepduEVa ATTOKAEIOTIKA PE TO
E. orientalis (Swirski et al. 1967, 1970). O McMurtry (1985) Bewpei 6T Ta APTTAKTIKA
Tou Panonychus citri pytmopoUv va eival atmmoteAeouatikd yia 1o E. orientalis.
APTTOKTIKG akdpea TTou gival o€ apBovia 0Toug E0TTEPIBOEIBWVEG TNG XWPAG MAG Kal
MTTOPEI VO aTToTEAECOUV ONUAVTIKOUG TTAPAYOVTEG YIa TOV €AeyX0 TOUu TTANBUCHOU
Tou E. orientalis civai 1o Euseius stipulatus (Athias-Henriot) ka1 Iphiseius
degenerans (Berlese). H peAétn 1ng BioAoyiag Tou E. orientalis kaBwg Kal Tou
TPOTTOU AVTIUETWITIONG TOU OTN XWPEA YOG €ival ETTITAKTIKA.

YAikda ka1 Mé@odol

‘Ooov agopd Tnv diakuuavon Tou TTANBuouoU, £yivav delyuatoAnyieg oe dévdpa
eoTTePISOEIdWV (VEPAVTLIEG Kal AEPOVIEG) OTO AOTIKO TTEPIBAANOV TOU VOUOU ATTIKAG.
O1 deiyyaToAnuyieg agopoucav 5 dévipa Aepovidg kal 5 dévipa vepavtidg Kal
TTpayuaToTTroifOnkav (avé dekatrevlriuepo) Katd Tnv Xpovikr trepiodo OkTwRpiou
2007 - Maiou 2009, o€ dévtpa TToU uTTAPXav o€ TTeCodpouIa Tou druou MoaoxdTou.
ATT6 KGBe dévTpo oUuAAEyovTav Tuxaia 10 @UAAa avd deryuatoAnwia atmd 6Aa onueia
NG KOpng. Metd yivotav KatapéTpnon Twv KIvATWV oTadiwv Kal wwv o€
OTEPEOOKOTTIO.

MNa Tnv ueAETN TnG BioAoyiag Tou E. orientalis, xpnoipgotroindnke TANBUoPOg atrd
EKTPO®N TOU UuTIdpxel oto Mrrevakeio Putomraboloyikd IvoTiTolto, gg QUTA
(PaOOMNIAG Kal ouvBnKeG BepuoKpaaiag, OXETIKNAG Uypaaiag Kal uToTrepIddou, 25 +
1°C, 4550 % kai 16 wpeg QwroéQacng, avrigtoixa. Mo 1o  Treipaya
xpnoigotoi®nkav  TAAoTIKA  TpIBAia  petri  (Dlapétpou 9  ek.) KATAAANAa
OlaNOPPWHEVA. ZaV UTTOOTPWHA XPNCIKOTIOINBNKaV Ta TTPWTA QUAAA KOTUANDOVAG
QPUTWV Qacolidg TTdvw o€ Bpeyuévo dINBNTIKO XapTi, WOTE va eEac@aAifeTal N KaAR
TTOIOTATA TOUG YIa OPKETEG PEPES. Ta Tnv peAETN TNG didpkelag Cwng Kal dIAPKEIAG
BioAoyikwv oTadiwyv, TTpaypatotroménkav 24 emavaAfpelg. KdBe emavadAnyn
agopouaoe TpIBAIo aTo oTToi0 ToTTOBETOUVTAY éva (EUYOG aKMaiwy yia 24 wpeg. MeTd
TN yoviyotroinon 10 BnAukd agrivovtav va evatmoBéoel Ta wd Tou yia 24 WPES Kal
TNV €TTOMEVN NUEPA agaipouTav OAa Ta wda ekTOG atro éva wd ava emavalnyn, yia
TTapakoAouBnorn. O1 ueTpAceIg yivovTav KaBnuepiva Kal GUyKekpipévn wpa. MNa tnv
nueEPNOIa wWOoToKia ToTTOBETOUVTAV Wia DEUTEPOVUUQPN Kal €va apoevikd o€ TPIRAIo
Kal PeTd Tnv €kducon Tou BnAukoU yivovTav nUEPAOIEG TTAPATNPACEIS Yid TNV
woTokia. To Teipapa woTokiag éyive o€ 20 eTTAVONAWYEIG.

O1 dpaoTIKEG ouaieg TTou dokiyaoTnkav fATav ol eERg: etoxazole 11%, fenazaquin
20% ka1 fenbutatin oxide 55%. Kai ol Tp€IG ouoieg eival €YKEKPIMEVEG evavTiov
GAMwv e1dwv TETpavUXwv oTa eotrepidoeidr. H afloAdynon 1ng dpdong Twv
XPNOIMOTTOINBEVTWY OKAPEOKTOVWY OUCIWV €TTi TOU E. orientalis, €yive uttd Uop@n
Blodokiuwyv (Yekaouou) OTO EPYACTAPIO Ot OUVBAKeg Beppokpaaiag 25 + 1°C,
OXETIKAG uypaaciag 45-50% kal wToTTEPIddou 16 wpwv. XpnaoiyoTroijenkav TpiRAia
OlapéTpou 9 ek. OTTWG Kal TTapatrdvw. ‘Eyivav tévre eravaAqyelg ava eméupaaon,
KGBe emavaAnyn agopouce 10 dropa R wd. Na Tv  agiohdynon Twv
ATTOTEAEOUATWV EYIVE avaAUCN TNG TTAPAANAKTIKOTATAG KAl OCUYKPION TWV PHECWV HE
TNV péEBodo TG E.Z.A. MNa éooug péooug diEPepav OTATIOTIKA aT1Td TO HApPTUPA, TO
TT0000TS BvnNaIUATNTAG UTTOAOYIOTNKE PE TOV TUTTO Tou Abbott.
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ATmroteAéopata — ZulATnon

Katd mnv didpkeia Tou treipdpatog yivav 40 derypatoAnyieg. H diakupavon tou
TANBuouol @aivetal oto Aidypauua 1. TMapatnpouue 6T n  avaTTugn Tou
TANBUCoPOU TTapaTnpEEiTal KUpPiwg To EBIVOTTWPEO, atrd TEAOG AuyoUOoToU HE APXEC
ZemrrepPpiou £wg TEAN AekepPpiou pe apxég lavouapiou. Evrimwon TTPpoKaAEsi 1o
YEYOVOCS TwV avUTTaPKTWV TTANBUCHWYV Katd Tnv didpkela TG avoigng. O1 TAnBucpuoi
givar uynAétepol oTnv Agpovid, n otroia €ival Kal TTo guaioBntn wg TPog Tnv
TTPOCROAN.

O1wg @aivetar atmé Tov MMivaka 1, n péon didpkeia {wng evog BnAukou ATav
27,35 + 4,22 nuépeg, evw n avriotoixn &vog apoevikou 23,06 + 2,84 o¢
Bepuokpacia 25 + 1°C, 45-50% oXeTIKN uypacia kai 16 wpeg Qwtogacng. H
avaTrTuén Twv PETEUPRPUAKWY OTadiwy (Wo-aKuaio) aTig idlEg ouVBNKeS dIfpKNoE
Katé péco 6po 11,40 nuépeg.

60 -
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Ap1Bu6g atépwv Eutetranychus orientalis avd @UAAo
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Hpepopnvia deiypatoAnyiag

Aidypappa 1. TAnBuopiak Slokuuavon Tou Eutetranychus orientalis o€
€0TTEPIOOEION TOU vopoU ATTIKAG (MoaxdaTto), katd Tn xpovikr 1epiodo OkTwfpiog
2007 - Mdiog 2009.



4" Suvedpia: Evrouomavida — Akapeorravida — Néoi Ex6poi 131

Mivakag 1. Méool 6pol dIdpKeEIaG NUEPWY AVATITUENG Tou BIoAoyIKOU KUKAOU TOU
Eutetranychus orientalis, attd wo o€ akuaio.

Mepiodor peTepBpuaknig eEENIENG Twv BioAoyikwy aTadiwy M.O.* (nuépeg)
Mepiodog TTpo-woToKiag 1,60+0,48
Mepiodog woTokiag 13,1710,81
Hueprola woTtokia 3,56+1,46
Mepiodog ekkOAAYWNG TWV WWV 5,58+0,65
s Mpovupen (A&pBa) 1.0210.17
3 XpuoaAida (Travon TTpovuueng) 1.00+£0.36
% MpwTtovuuen 0.75+0.25
% 5 XpuoaAida (Tralon TTpwTovUPEeNG) 0.68+0.24
g g Agutepovupoen 0.85+0.42
‘g’ © XpuoaAida (Tradon deutePOVUUPNG) 0.52+0.10
.'5 OnAukd 16.56+3.82
< APOEVIKA 13.37+2.73
Mepiodog peTA-WOTOKIAG 1,79+0,97
ZuvoAIkn didpkeia {wAG atrd woé ae BnAukd 27,35%4,22
>uvoAikn didpkeia {wng atrd wo o€ ApoEeVIKO 23,06+2,84

*O1 péool O6pol Tpoékuywav améd 24 emavoAAWEIG, €KTOG diag TTEPITTTWONG (nuEPnola
woTokia) oTnv otroia éyivav 20 eTTavaAAYEIG

To k@Be BnAuko evamdBeoe amo 1-12 (katd yéoo 6po 3,56) wa/nuépa, yia TTEPITIOU
13 katd péoo O6po nuépeg (didpkela woTtokiag BnAukol). e OAn Tn diIdpKeEIa TNG
CwNA¢ yévvnoav atrd 8 £wg Kal 79 wd ocuvoAIKa.

Ta atmmoteAéoparta NG EPYOCTNPIOKAG EPAPPOYNG OPACTIKWY OUCIWV @aivovTal
aTov livaka 2. Maparnpouue 611 n €mMidpacn NG dPACTIKAG ouaiag etoxazole 11%
(oTn ouvioTwpevn docoloyia) ota wd aAAG Kal TIG AdpPeg, €dwoe BeapaTiKA
atroteAéopata agou 24 wPeg PETE ToV Wekaaud n Bvnoiuotnta éptace 10 100%. To
id10 6uwg dev ouvéRN yia Ta AoITTd KIvNTA oTAdIa. H e@apuoyr) Twv OKEUAOUATWY
fenazaquin 20% ka1 fenbutatin-oxide 55%, o€ OAeg TIG KIVNTEG HOPPEG ATAV
IKQVOTTOINTIKY], €POCOV Ta TTOo00Td BvnoiudtnTag ATav Tavw atrd 80% o€ OAEG TIG
TTEPITITWOEIG PETA aTTd 24 wpeg evw n BvnaoiydtnTa oTig 48 wpeg ATav 100%. Ta
TTapaTTavw atroTeAégpaTa Ogikviouv OTI ol £€eTalOueveG OPAOTIKEG ouaieg TBavo
va atrodelxBolv IKavég yia Tov éAeyxo Twv TTANBuopwv Tou E. orientalis. Tia 10
OKOTTO auTé Ba TTIPETTEl va yivouv Kal TTEIPAPOTa aypou OTToU evOEXOUEVWG, N
ETTIOPACN TWV OUCIWV VA Eival BIAPOPETIKH.
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Mivakag 2. Méoog 6pog wwv, AapBwY, VUNQWYV (TTPWTOVUUQEG & SEUTEPOVUNIPEG)
Kal akpaiwv kar % Ovnoiudtnta Tou Eutetranychus orientalis 24, 48 kai 72 wpeg
METG TNV €@apuoyh Twv oKeuaopdtwv etoxazole 11%, fenazaquin 20% «kai
fenbutatin oxide 50%.

Qd Tou Eutetranychus orientalis

EmepyBdoeig 24 wpeg 48 wpeg 72 wpeg
M.O. (+ SD) %0 | M.O.(xSD) % © | M.O. (+ SD) % O
etoxazole 11% 0 a 100 0 a 100 0 a 100
MdpTupag 2.83+0.28 b 433+0.65 b 10.83+£1.67 b
Mpoviugeg Tou Eutetranychus orientalis
Emeupaoeig 24 wpeg
M.O.(xSD) %O
etoxazole 11% 0 a 100
fenazaquin 20% 0 a 100
fenbutatin oxide 0 a 100
55%
MdpTupag 783064 b
Mpwrtovipugpeg & deutepovuu@eg Tou Eutetranychus orientalis
Emeppdosig 24 wpeg 48 wpeg 72 wpeg
M.O.(xSD) %© |[MO.(xSD) %© |[MO.(+xSD) %©
etoxazole 11% 5+023 a 45 | 2.67x0.69 a 70 | Oa
100
fenazaquin 20% 0.33+0.30 b 0 b Oa
96.4 100 100
fenbutatin oxide | 1.66+0.56 c 82 |0b Oa
55% 100 100
MdpTupag 9+0.33d 8.83+0.43¢c 8.83 £0.43b
Akuaia Tou Eutetranychus orientalis
EmepBdosig 24 wpeg 48 wpeg
M.O.(xSD) %©® |[MO.(xSD) %©
fenazaquin 20% 1+£0.57 a 89 | Oa 100
fenbutatin oxide | 0.16+0.15 a Oa 100
55% 98.2
MdpTupag 8.66+0.30b 6.5+0.51b
BiAloypagia
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Studies on the biology and control of Eutetranychus orientalis (Acari:
Tetranychidae), a new citrus pest for Greece
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P. PAPAIOANNOU-SOULIOTIS'
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Eutetranychus orientalis (Klein) (Acari: Tetranychidae), a quarantine pest for EU,
was first recorded in Greece during the last decade. It is considered to be a serious
pest of citrus orchards in Middle and Far East region. Other host plants include
important cultivations such as vine, cotton and horticultural plants. The study of its
biology, ecology and control in Greece is of great interest. During samplings that
were carried out in 2008 and 2009 in urban environment (prefecture of Attiki), the
highest populations densities occurred during fall. It was noticeable that the
population was zero during spring and summer. Population densities were higher in
lemon than in sour orange trees. The developmental time (from egg to adult) was
found to be 11,4 days in 25 + 1°C, 40-45% humidity and 16 hours daylight.
Longevity of adult female and male was 27,35 + 4,22 days and 23,06 + 2,84 days,
respectively. The mean daily fecundity was 3,56 eggs/day, and the mean total
fecundity was 36 + 6,38 eggs/female. Bioassays conducted at 25 + 1°C, 40-45%
humidity, revealed that etoxazole 11% (for eggs and larvae), fenazaquin 20% and
fenbutatin-oxide 55% (movable stages) was effective against E. orientalis and look
very promising for controlling the mite populations.
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EmiAeypéva €idn KoAeomrtépwyv (Coleoptera: Carabidae, Scarabaeidae,
Silphidae) wg gpyaAgio diatApnong Tng ToIKIAOTNTAG £5aPOfIag
EvTopOTTaVIdaGg o€ opeIlvo MeooyeEIaKO aypOOIKOGUOTNHA

Z. MAEZIAA ka1 A. ZOOYITAPHZ

Epyaorrpio Aiaxeipiong OikoouoTtnuarwy kai BiomroikiAdtntag, Tunua ewtroviag, ®utikng
mapaywyngs kai Ayportikou lepiBdArovrog, MNMavemiotiuio @sooaliag, O86¢ durdkou, N. lwvia,
38446 BéAog

MepiAnyn

H oAoéva aufavéuevn eykatdAeipyn Tng oOpeivig yewpyiag odnyei otnv
UTTORGBUION TNG TTAPAYWYIKAG IKAVOTNTAG OUTWY TWV OIKOGUCTNUATWY, TTOU
xapaktnpifovtal amé éviovn pwodikotnta. O dIaXEIPIOTEG ynG agloAoyouv Tig
TTOIKIAEG  DIAXEIPIOTIKEG TTPAKTIKEG WG TIPOG TA TTEPIBAAAOVTIKA, KOIVWVIKA Kal
TTOPAYWYIKA OQEAN TTOU TTPETTEI VA TTPOCEPEPOUV TA OIKOCUCTAUATA KATAYPAPOVTAG
TIG TTANBUOHIOKES OIAKUNAVOEIC CUYKEKPIPEVWVY opyaviouwy. Ta apBpotroda, TTou
XpnoigotroioUvtal wg OeikTeg, €ival KoV Kal TTOAUTTANBEoTATA OTIG YEWPYIKEG
ekTaoeIg dladpapatifovrag Evav IBIAITEPA WPENIUO POAO O AQUTA TA OIKOOUCTAUATA.
TNV epyacia autr) JEAETABNKE N TTOIKINOTNTA Kal N KAaTavour) Twv KoAeoTITépwy O€
ETTTA SIAPOPETIKA EVOIAITAMATA Kal avaAUBnKav ol oxE0EIG €i00UG-EVOIQITAUATOS WE
OKOTTO va TTPOKUWOUV €idn-O¢ikTeg yia KAEBe TUTTO €VOIAITAPOTOG. 2KOTTOG TNG
epyagiag Arav va avadeixBouv €idn-O¢€ikTeg TTOU €uvoouvTal €iTe ammd TNV UTTAPEN
O00IKWY EKTAOEWY EITE OTTO TIG YEWPYIKEG EKTACEIG, WOTE va Xpnolgotroin8olv wg
epyaAeia  TTapaAKoAOUBNONG OIKOOUOTNUATWY O€  HEAAOVTIKEG  OIOXEIPIOTIKEG
TIPOKTIKEG. Xpnoigotroienke n AvaAuon avadeigng e1dwv-6eikTwy (Indicator Value
Analysis-IndVal), n omoia cuvduddlel Tnv TTAnpoopia a@boviag pe Tn ouvexn
TTapoucia Tou €idoug o€ éva OuykekpIyévo evdiaitTnua. Ta attoteAéopaTta £deiEav OTI
ol KaAMigpyoUpeveG ekTAOEISC GUUBAAAOUY BETIKG TNV TTOIKINOTNTA TNG TTAVIOAG TWV
KoAeOTITéEPWY PE EUPUTUTTIKA €idN-O€iKTEG va Kuplapxouv oe autd. H avéAuon
IndVal avédeie dUo xapakTnploTikG daaikd €idn-0¢cikTeg, vy dev avedeIEe KATTOI0
€i006-0¢ikTn yia TIG AIBAdIKEG EKTATEIG.

Eicaywyn

Ta apBbpdémoda ToU €dAPoUg atroTeAoUV  KATAAANAouG OeikTeEG yia  Tov
XOPOKTNPIOUG TWV QyPOOIKOOUCTNUATWY, €EaiTiag Tng euaicbnaiag Toug o€
avBpwTtroyeveig diatapaxés (Bohac 1999), aAAd kal Adyw Tou peydAou apiBuou
ATOPWV TTOU UTTOPEI va TTapatnEouvTal O OXETIKA WIKPEG OE €KTAON TTEPIOXEG.
ApPKETEG £peuveg avadeIgns PIOdEIKTWY O€ axéaon PE Ta evllaiTiuaTta Bagiovral oTa
KoAeoTrrepa (Baur et al. 2002). Mia xprjoiun utréBean TTou TTPETTEl va AnN@BEi utTdwn
givalr 611 n eAdxIoTn BIOTTOIKIAGTNTA TTOU €ival ammapaitntn yia T d1aTApNon Mia
OUYKEKPIPEVNG OIKOOUOTNMIKAG AEITOUPYIOG PTTOPEI VO QVTITTPOOWTTEUETAIl ATTO €va
povo €idog-kAe1di (keystone species) i KaTTold OPAdA AEITOUPYIKA OXETICOUEVWV
e1dwv (functional group) (Swift et al. 2004).

YAikd ka1 Mé@odol
2KOTTO6G TnG Trapoucag epyaciag Atav n Olgpelvnon MHIAG OUVIOTWOAG TNG
aypOoTIKAG BIOTTOIKINGTNTAG (KOAeSTTTEPQ) O€ ETTTA SIAPOPETIKOU TUTTOU EVOIAITHHATA
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(oiréip1, KAAQUTTOKI, EKTACEIG aypavATTAUCNG, PUTEIO WeudAKAKIag, AIBAdI, OIKOTOVOG
KOAAIEPYEILV-OpUOBAoOUG Kal OpUOdACOG) TNV OPEIVA TTEPIOXH TwV AVvTIXaoiwv
(PAapTroupéat), uywouetpo 820m, kal n avadeign «gidoug-deikTn» yia KGBe TUTTO
evolairuartog. Xpnoiyotroinonke n péBodog IndVal (Dufrene and Legendre 1997)
TASIVOPWVTAG apXIKG TIG B€aeig deiyyatoAnwiag pe Baon tnv iepapxikn péBodo
opadotroinong Ward method kai 10 KpITApIo opoidtnTag Bray-Curtis. O eikTng
IndVal kupaivetar petagd 0 kar 100. ‘Eva €idog eivalr TéAEl0G OeikTnNG €vOg
OUYKeKpPIPEVOU evBiaiTipaTog 6Ttav o deiktng IndVal maipver Tnv 1iy 100 (McCune
and Grace 2002). O utroAoyiopdg Twv TINWV Tou deikTn IndVal €yive pe 1o AoyiouIKS
IndVal (Dufrene 1999). Eidn mou kataypdenkav o€ pia poévo deiypatoAnyia dev
AM@Onkav utéyn oTtnv avdAuon Kal yia 1o AOyo autd O apiBudg Twv €1dwv
peiwBdnke ota 39 €idn. O1 deiypaToAnyieg KoAeoTTTEpWY TTPAYUATOTTOINONKAV PE TV
eupEwg d1adedopévn yia aypoolkoouoTAuaTa péBodo Twv Trayidwv TTapePBOAnG
(pitfall traps) (diapétpou 9 cm kai BaBoug 13 cm, TTou Trepicixav 50 ml vepd Kai
OlaPBpEKTN, Xwpic €eAkuoTik oucia) (Duelli et al. 1999). H &eypatoAnyia
TTpaydaToTTOIoUVTAY TNV TeAeuTaia €BOOMAdO KABE Prva yia Tn XPOVIKA TTePiodo
Mdiog 2006—lavoudpiog 2007. TotroBetriBnkav 42 trayideg avd TUTTO evOIQITAPATOG
(ouVvOAIKG 2.646 deiyuata yia To gUVOAO TG TTEPIGDOU) TTOU TTapEPEIVaY OTO TTEDIO
yIa TPEIC NUEPESG O€ KABE OelypaToAnyia. To TTEPIEXOMEVO TWV TTAYIdWY PETAPEPOTAV
ME TTAAOTIKEG DlagavEiG OOKOUAEG OTO EPYACTAPIO OTTOU YIVOTAV N KATAPETPNON Kal
0 TTPOCBIOPIoHOG TwV BEIYUATWY HE TN XPron OTEPEOCKOTTIOU UWNANG EUKPIVEIag Kal
kAeidwv (Elzinga 1997, Chinery 2000).

ATmroteAéopaTa Kal ZulATnon

ZUVOAIKG GUAAEXBNKav 28.537 apBpdtroda Trou Tagivounbnkav og 223 €idn Twv
akOAouBwyv Tagewv: KoAedmrrepa (107 €idn),Yuevomtepa (41 €idn), Aimrepa (33
€idn), NAemodomrepa (20 €idn), Opbomrepa (14 €idn), Hypimrepa (6 €idn) kai
Aepudmrepa (2 €idn). Ao 10 cUVOAO TwV ATOPWV apBpoTTddwy 22.284 Gtopa ATAV
KoAedmrTepa kai avikav o€ 23 olkoyéveleg. Ooo a@opd GTOUG TUTTOUG EVOIAITNHATWY
o€ oxéan pe TNV agBovia Tng eviopoTravidag, T ONUAVTIKOTEPO EVOIAITHNATA ATAV
ol ekTdoeIg aypavarmauong, Ta AiBadia, Ta oItnped Kai 0 olkoTévog ue 6.130, 5.533,
4.291 kai 2.639 aTopa KOAeOTITEPWY, avtioToixa. ATTO To 0UVOAO Twv KOAEOTITEPWV
€CETAOTNKAY VIO TNV AVABEIEN £I0WV—OEIKTWV Ta €i0N TWV aPBOVOTEPWV OIKOYEVEIWV,
onAadny Carabidae (28 €idn, 2.310 atopa), Scarabaeidae (10 €idn, 15.706 &topa)
kai Silphidae (5 €idn, 1.006 dropa). ‘EEl €idn amd 10 oUVOAO TWV EIBWV TWV TPIWV
olkoyevelwv (15%) onueiwoav Tn peyaAltepn Tiun O€iKTn OTIG YEWPYIKEG EKTAOEIG,
Kal dUo atd autd, Ta Pterostichus nigrita (IndVal=81.63) kau Onthophagus ovatus
(IndVal=82.65), Bewpnbnkav £EeIBIKEUPEVA TWV YEWPYIKWV EKTACEWY. Movo 10 5%
TWV €I0WV aTTOTEAECAV OEIKTEG TWV QVOIXTWV EKTACEWYV, PE TO €idog Zabrus
tenebrioides (IndVal=43.89) va armoteAei eupuTuttkG  €idog.  O1  Béoeig
OelyuaToANWiag OTIGC KAANEPYOUUEVEG €EKTAOEIG NTAV EKEIVEG ME TO MEYAAUTEPO
apIBud xapakTnpIoTIKWY €1dwv. Bpébnkav tévre €idn TG oikoyévelag Silphidae,
amd Ta otroia dUo, Ta €idn Silpha atrata (IndVal=80.18) kai Silpha granulata
(IndVal=82.70), atrotéAecav XapakTnpIoTIKA €idn Twv dACIKWY EKTATEWV.
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Selected species of Coleoptera (Coleoptera: Carabidae, Scarabaeidae,
Silphidae) as conservation tool for epigeic insect fauna diversity in a
mountainous Mediterranean agroecosystem

S. PLEXIDA and A. SFOUGARIS

Laboratory of Ecosystem and Biodiversity Management, Department of Agriculture, Crop Production
and Rural Environment, University of Thessaly, Fytokou Str., N. lonia, 38446 Volos

The continuously increase of mountain farming abandonment results in
degradation of these ecosystems, which are characterized by intense mosaic
patterns. Land planners evaluate the management practices concerning
environmental, social and productive benefits that ecosystems are obliged to offer
recording population assemblages of selected organisms. Beetles, which are used
as indicators, are common and abundant in agricultural fields playing a beneficial
role in these ecosystems. Arthropod diversity and distribution were studied in seven
different habitat types and species-habitat associations were analyzed aiming to
assess species-indicators for each habitat-type. The aim of this study was to
identify indicator species benefited either from woodland habitats or from farming,
so as to be used as key monitoring tools in future management strategies.The
Indicator Value Analysis was used, which combines information on concentration of
abundance and faithfulness of a species to a particular habitat. Our results showed
that cultivations attract a highly diverse coleopteran community, but was dominated
by eurytopic indicator species. The IndVal analysis revealed two characteristic
forest indicator species, while it did not reveal any grassland indicator species.
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EmmTwoeig TNG pUTTavong JE XOAKO Kal KABHIO OTNV KOIVOTNTA VNHATWOWYV
TOU £8d@oug

A.N. OIKONOMOY"2kau I".A. APAMHE"

7Epyaorr7p/o OikoAoyiag kai MNpootaadiag Tou lNepiBarrovrog, Mewroviko lMNavemaotiuio ABnvwy,
lepad Od6¢ 75, 11855 ABrva
2Epyaarr7plo BioAoyikoU EAEyxou ewpyikwv @apudkwy, Mmevakeio @urommaboAoyikd Ivatirouro,
21epavou AéAta 8, 14561 Kneioid

H kivnTotroinon Twv Bapéwv PeTaAAwv otnv Bidoaipa Adyw avBpwIToyevwv
OpaaTNPIOTATWY €ival pia onuavTikh diadikacia oTov BIo-YEWXNUIKO KUKAO QUTWV
Twyv oToIXEiwv. YwnAd emimeda Bapéwv PETAAWVY OTO £00¢Qog PTTopolv  va
dlatapdouv  Ta  €da@ikG oikoouoTAuata. O1  vnuatwdelg  gival  ONUAVTIKOI
TTAPAYOVTEG TOU £6APIKOU OIKOOUOTAUATOG Kal XPrOIKol BEIKTEG TNG TTOIOTNTAG TOU
€0A@OUG KaBWG aTravTwvTal o€ 6Aa Ta AN o€ PeyAAOUG apIBPoUG, JETAKIVOUVTAI
TTOAU apyd evw PBpiokovTtal o OAa oxedOv Ta emmiTTEdA TNG TPOPIKAG OaAuUCidag
(puToTTapPACITIKOi, BaKTNEIOPEAYOI, PUKNTOPAYOI, OPTTAKTIKOI, Trap@dyor). TNa tnv
MEAETN TNG €TTIOPOAONG TwV PUTTWV OTOUG ACTTOVOUAOUG OpyavioPoUg Tou £0GQOUG
OTTWG Ol VNPOTWOEIG, Ta TEIPAUATa PE TNV XPHon €0A@IKWV HIKPOKOOUWY )
MECOKOOUWY Bivouv TTI0 PEQNIOTIKEG TTPOCEYYIOEIG O OXEON ME EPYAOTNPIOKES
Biodokipég TogikoTNTOG (Gillet et al. 1989, Bogomolov et al. 1996, Parmelee et al.
1996).

Z1nv Tmapouca epyacia peAETATal n emidpacn Twv Bapéwv PETAAAWY XOAKS Kal
KGSPIO oTNV KoIVOTNTA TWwV VAUATWOWY ToUu £0GPOUG € £0APIKOUG UECTOKOOHOUG.
O1 pikpékoopol atrotehouvtav amd yAAoTpeg Oykou 3L o1 oTroieg yepiobnkav pe
Xwpa. ‘Eyive texvnt puttavon TroTidovTag TIG YAAOTPEG ME KATAAANAN tToodétnTa
OlaAUpaToG Bgikwy aAdTWY Twv PETAAWY. O1 eTeufdoelg Atav XaAkdG ae dOOEIg
100, 500 kar 1000 mg/kg Enpou Bdapoug edagoug, kKaduio oe doaoeig 20, 50, 100
mg/kg &npolu Bdpoug e£ddpoug kal pdptupag. O1 yAGoTpeg TOTTOBETHONKAV O€F
BepuoKNTIO e Bepuokpacgia Kupaivouevn Petagu 15 kai 25°C. 45 kai 90 nuépeg
META TIG emePPAoeIg atd TIG YAAoTpeG AA@Onkav dsiypuata XWHaTog, amrd Ta oTroida
€yive e€aywyn vnuaTwdwy pe TNV PEBodo Twv diokwv Whitehead. Ze k&Be deiypa
€yive ekTiynan Tou TTANBuUCoPOU Twv vNuaTwdwy, evw 100-150 dropa Tagivouridnkav
€wg TO emmiTredo TNG oIKoyévelag. Emiong ol vnuatwdelig xwpiobnkav o€ TPOQIKEG
opadeg (Yeates et al. 1993), evwy utroAoyioBnke kalr o O€iKTNG WPINOTNTAG TNG
vhuatwdokoivétnTag (Bongers 1990).

To Kaduio, aTIG OOCEIG TTOU EPAPPOCONKE PEIWTE TOUG TTANBUCGUOUG OAWY TwV
TPOPIKWV opddwy. Mo euaioBnTeg TPoPIkEG opddeg oTo KASUIO PBpEOnkav ol
Tappdyol kal o1 Baktnplo@dyol vnuaTtwdelg. AkOua o OeikTng wpIiudTnTag NG
VNUATWOOKOIVOTNTAG OEV ETTNPEACTONKE ONUAVTIKA atrd To KAdUIo. O XaAkdg etTiong
MeEiwoe TOuG TIANBUGHOUG OAWV TWV TPOPIKWY OPAdwv, OTIG OOCEIC TTOoU
€QAPPOOONKE, N Peiwon autr) ATav o évrovn atmmod OT1i aTo Kaduio. Mo euaicBbnTeg
TPOYPIKEC OUAdEG OTOV XAAKO PBpéBnkav €TTiong ol TTa@Aayol Kal ol BakTnpiopdayol
viuatwoelg. O deiktng  wpINOTNTAG TG vNUOTWOOKOIVOTNTOG  €TTiong  Ogv
eTTNPEACONKE ONUAVTIKA atrdé TNV TTPoaBAKN XaAkoU. Mo euaiodntn TpoQIkr ouada
oToV XaAKkOS BpéBnkav ol BakTnpio@dayol vAUATWOEIG.
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2av ouptrépacpa, MTTopel va emmwlei 0TI N PEAETN TNG KOIVOTNTOG TWV
VNHOTWOWY, PTTOPEI va dWOEI oNUAVTIKEG TTANPOPOpPIEG GO0V aPopd TIG ETTITITWOEIG
NG puUTTavong ammod PBapéa PETOAAQ Kal aTnv TToI0TNTA Tou €8A@OUG YEVIKOTEPQ,
KaBwe A vnuaTtwdokoIivéTNTa QaiveTal va diatapdooeTal atrd TNV TTapouaia uynAwv
emmmédwy PBapéwv peTdAwv. Kdtola o euaioBnta taxa, OTTwG o1 TTap@dyol
vNUaTwoelg, Ba utropoloav evOEXOUEVWGS VA XpNoIUoTToinBolv w¢ PIodeikTeg yia
TOV €AEYXO TNG TTOIGTNTAG TOU £BAPOUG.
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Effect of copper and cadmium pollution on soil nematode community

L.P. ECONOMOU"2and G.D. ARAPIS'

"Laboratory of Ecology and Environmental Sciences, Agricultural University of Athens, lera Odos 75,
11855 Athens, Greece
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In this work it was examined the effect of Copper (Cu) and Cadmium (Cd)
pollution on soil nematodes. The experiments were conducted in pots filled with
mineral soil. There were applied three doses of Cu (100, 500 and 1000 mg per Kg
soil dry weight), three doses of Cd (20, 100 and 200 mg per Kg soil dry weight), and
control (no metal addition). Metals were added by watering pots with appropriate
solutions of CuSO4 and CdSO,. 45 and 90 days after metal addition soil samples
were taken, in which it was nematode population, trophic groups and nematode
maturity index. Nematode populations of all trophic groups affected negatively by
both metals. Nematode maturity index was not affected significantly. Among
nematodes, omnivorous and bacterivorous were found to be more sensitive to
those two pollutants.
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MeAeTwVTAG TIG OIKOAOYIKEG AAANAeTIBpdoeig oTo TTAQiICIO TNG BIOAOYIKAG
KATOTTOAéUNONG

A.®. MAPTINOY kai .. MYAQNAZ

Epyaorrpio BioAoyiknic KaramoAéunong, Tunua EvrouoAoyias kai [ewpyiki¢ ZwoAoyiag, Mievakeio
@uromraboAoyiké Ivorirouto

H peAéTn oikoAoyikwv aAANAeTIOpATewy, OTTWG n evdoeIdikr Brpeuan (Polis and
Holt 1992) ka1 0 avTaywviouog gival onuavTik 1000 atmd BewpnTiKr 600 Kal atmd
€QApPoouévn Ammoyn TNG PIOAOYIKNAG KATATTOAEUNONG. 2€ TTEPITITWOEIS TIOU N
BioAoyiky katatmmoAéunon evidpwyv exBpwv eival amapaitntn €ival onuavtikd va
yvwpifoupye av aAAnAemdpdoeig PeTaly atéuwv Tou idlou €idoug 1 pETAEU
OIOQOPETIKWYV €1I0WV  QUOIKWY €XBpwyv uTTopoUV va Tapdyouv Ta €mOuuntd
amroteAéopaTa 6cov agopd Tnv peiwon uiag mpooBoAng (Mills 2002). Ev cuvTopia
TEPIYPAPOUPE TUAPO aTTd TTponyoupevn MEAETN TTAVW OTIS OAANAETMIOPAOCEIS
QPUOIKWYV €XOpwyv Twv a@idwv Kal TUAWO PEAETNG TTou eival oe €EEMIEn oOTa
woTtrapaciToeidn AemdoTITépwy Tou yévoug Trichogramma. X170 TTAQiCIO TNG
olvTouNnG TTapouaiacng Yiveral pia TTPOCTTABEIa va ETTICNHAVOUNE TIG DIAQOPETIKES
TIPOCEYYIOEIG WE TIG OTToie¢ PTTOPOoUV va dligpeuvnBolv TETolEG AAANAETTIOPACEIC.
Katd 1n didpkeia TNG PEAETNG POG O€ aides-QuaIkoug exBpoulg (Myzus persicae,
Macrolophus  caliginosus, Aphidius colemani) YpPNOIUOTIOINCAUE  HEAETEG
ouptrepipopds  (Martinou et al. 2009) kai  A&ITOUPYIKAG  avTidpaong  Kal
MOKPOTTPOBEeoEG PEAETEC BUVANIKAG TTANBUCUWY O€ OTOBEPEG GUVONKES £TO1 WOTE
va peAetiooupe TIG aAAnAemdpdoceig evdoeIdIKrG Bripeuong. TOCGO o1 PENETEG
OUMTTEPIPOPAG OCO0 Kal Ol PEAETEG AEITOUPYIKAG avTidpaong £0€i€av oTATIOTIKA
ONMAVTIKEG TTIOPACEIS TOU APTTOKTIKOU OTNV CUUTTEPIPOPA TOU TTAPACITOEIOOUG KAl
oTov TTapacITioud autoU. QoTd00, OI POKPOTIPOBEOUES HEAETEG £D€1IEav OTI N
TTAPOUCIa TOU OPTTAKTIKOU Oegv  0dnyei armrapaitnta o€ MIKPOTEPO PEYEBOG
TTAPACITIONOU. ZTNV TPEXOUOO WEAETN Kal O OUVBNKEG epyacTnpiou To cUCTNUA
MovTéAO TTOU  XpnoldotroloUhe  aTroTeAeital amd  dUo  €idn  TTapaCITOEIdWY
Trichogramma ka1 auyd Tou AemdoTITépou CevioTh Toug Ephestia kuehniella o€
OIAQOPETIKEG TTUKVOTNTEG (XaPNnAR, METpIa kal wnAn). To €idog Trichogramma
cacoeciae ¢€ival peyaAlutepo atmd TO €idog Trichogramma bourarachae kai
Baaoiopévol oTn Bewpia Tou avTaywvioPoU UTToBécauE apXIKA OTI TO TTPWTO £id0g Ba
ATaV KAl TTO avTaywvioTiKG. & avTiBeon Pe autd TTOU TTEPIMEVANE QpPXIKA TO
MIKPOTEPO €iDOG KATAPEPE VA OTTOKAEIOEI TO HEYAAUTEPO GE OAEG TIG TTUKVOTNTEG.
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Studying ecological interactions in biological control

A.F. MARTINOU and P.G. MILONAS

Laboratory of Biological Control, Department of Agricultural Entomology and Zoology, Benaki
Phytopathological Institute, St. Delta 8, 145 51 Kifissia, Greece

Investigating ecological interactions such as intraguild predation (Polis and Holt
1992) and competition is important from a theoretical as well as from an applied
biological control perspective. In cases of biological control when pest supression is
a requirement, it is important to determine whether intraspecific or interspecific
forces can help produce the desired reduction in pest levels (Mills 2002). We briefly
describe some of our previous work on interactions of aphid natural enemies and a
current experiment on Trichogramma egg parasitoids of lepidopteran pests in an
effort to point out the different approaches by which interactions can be
investigated. During our work on aphid natural enemies we applied behavioural
laboratory studies (Martinou et al. 2009), functional response studies and longer
term population dynamics studies in controlled conditions in order to investigate the
intraguild predation interactions. While both the behavioural and the functional
response studies on different plants were able to show significant effects of the
predator on the parasitoid’'s behaviour and parasitism efficiency the results of the
longer term population dynamics studies showed that the predator’s presence does
not necessarily lead to disrupted parasitism efficiency for the parasitoid. During our
more recent study on competitive interactions our model system consisted of two
species of Trichogramma parasitoids and their common lepidopteran host the flour
moth as their resource under different gradients (low, medium and high host
density). The first species Trichogramma cacoeciae had a distinct size benefit over
its heterospecific Trichogramma bourarachae therefore based on the theory it was
assumed that the larger species would be a stronger competitor. In contrast to what
it was initially expected the smaller species managed to competitively exclude the
larger one in all three host densities, these results are discussed.
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Avaokotnon Twv mapaociToeidwv (Hymenoptera: Braconidae: Aphidiinae)
TWV a@idwyv ol otroieg TrpooBdaAAouv Solanaceae kail Cucurbitaceae
KaAAiépyeieg otnv NoTioavaToAikil Eupwirn

N.I. KABAAAIEPATOZ', Z. TOMANOVIC?, P. STARY?, V. ZIKIC* and
0. PETROVIC-OBRADOVIC®
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Katra tnv Trepiodo 1993-2007 ouAAéxBnkav deciypara a@idwv, {wvTavwyv Kai
Mouplotroinuévwy atré Tmapaaitoeidr) (Hymenoptera: Braconidae: Aphidiinae) eri
KaAMiepyeiwv Solanaceae kai Cucurbitaceae o€ éva gupl @QACUO TTEPIOXWV TNG
NoTiavatoAikrig Eupwtng pe d1apopeTikd KAIPOTIKA XOpakTnPIoTIKA (Meooyelako,
opoocipég, oTéTa). To UAIKO TTporipxeto amd Tnv EAAGSa, tTnv Zepfia kal TO
Maupofouvio. Amé T1ig OclydaTtoAnyieg Tpoékuywav 13 €idn  TTapaciTosidwv
avayvwploBévTa petalu 9 taxa agidwyv. Mapoucidlovtal 204 oxE0EIS TTAPIGITOEIDWV
- AQIdWV — PUTWV EEVIOTWY, €K TWV OTTOIWV 01 176 €ival VEEG, TO PACHA TWV EIBWV
TWV TTOPOCITOEIdOWY Yio KABe a@ida kaBwg kal n  eEATAwON TOoug OTnV
NoTtioavaTtoAikry Eupwtrn. Me okommd Tnv ouoTnuatikh Kataragn Twv €10WV auTwv
e Twv Solanaceae kai Cucurbitaceae kaAAlEpyeIWV, TTAPOUCIAZETAI TTPWTOTUTIN
OIXOTOMIKA KAgida pe TNV PoABeId NAEKTPOVIKOU MIKPOOKOTTIOU COPWOEWG,
(PWTOMIKPOOKOTTIOU Kal oxediwv, PBacioyévn OTOUG TTOPOKATW HWOPPOAOYIKOUG
XOPOKTAPES: avamTuén RS, xpwua poluiag, Tapoucia RS + M, Tt0mOQ
MOUMIOTTOINCEWS, apIBuOS dpBpwy Kepaiwyv, XIMvionog RS + M, mapoucia r-m,
avamTuén M + m-cu, avayAugo Tpotrodaiou, avayAugo tAayiag Trepioxng T1,
aApIBUOS APBpwWV XEIAIKWY TTPOCOKTPIOWY, OXECON WAKOUg oTiyuatog kal R1, axéon
MAKOUG Kal TTAGTOUG T1, XpWHATIONOG owuaTtog, oxnua T1, avamrtuén ounpiyywv
TTEPIPEPEIOKWG TWV TTPOCBIWV TITEPUYWY, TTOPOUCia TTPOECOXWY OTOV TEAEUTAIO
aTepvitn.
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Parasitoids (Hymenoptera: Braconidae: Aphidiinae) attacking aphids feeding
on Solanaceae and Cucurbitaceae Crops in southeastern Europe: aphidiine-
aphid-plant associations and key

N. G. KAVALLIERATOS', Z. TOMANOVIC?, P. STARY?, V. ZIKIC* and
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Samples of both live and mummified aphids were collected during 1993-2007 from
many sites and encompassing regions with different climatic characteristics
(Mediterranean, montane, steppe) in southeastern Europe from Solanaceae and
Cucurbitaceae crops. The material originated from Greece, Serbia and Montenegro.
A total of 13 species are keyed and illustrated with scanning electron micrographs,
photomicroscope micrographs and line drawings. The parasitoids (Hymenoptera:
Braconidae: Aphidiinae) presented in this work have been identified from 9 aphid
taxa. Two hundred four aphidiine-aphid-plant associations are presented, 176 of
which are new. The spectrum of aphidiines attacking aphids feeding on Solanaceae
and Cucurbitaceae plants in the open field, as well as information about population
structure, host range pattern and distribution of aphidiines occurring in these crop
systems are also presented. The following characters were used in the key:
development of RS, mummy coloration, existence of RS + M, type of
mummification, number of antennal segments, pigmentation of RS + M, existence
of r-m, development of M + m-cu, bas-relief of propodeum, bas-relief of
anterolateral area of T1, number of palpomeres of labial palpus, length of stigma
and R1, length and width of T1, body coloration, shape of oxfjua T1, development
of setae on fringe of forewings, existence of prongs in hypopygium.
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Avaloyieg @UAwV kal BvnoiyétTnTa avnAikwv oe Metaphycus spp.
(Hymenoptera: Encyrtidae) rapacito€idr kokkoeidwv (Hemiptera: Coccidae)

A. KAMPANAEZ"?

"TEI Adpioag, Turiua durikric Mapaywyng, 41110 Adpioa
2 Tunua lewrroviag @urikng Mapaywyng kar Ayporikou lNepiBaAdovrog, MNavemioriuio Osooaliag
Qurdékou, 38446 N.lwvia, Mayvnoia

MoAAG €idn TTaPACITOEIDWY TTOU AVATITUCCOVTAI KOIVWVIKA, Kal n oUZeugn Traipvel
MEPOG OXeOOV ATTOKAEIOTIKA PETAEU OUyyeVWY, TTOPOUCIAlouv avaloyieg @UAwvV
TTPOKATEIANUUEVEG TTPOG TO BnAukd QUAO cUp@wva pe Tn Bewpia Tou ToTmKoU
Avtaywviopou >uleugng (Local Mate Competition) (Hamilton 1967). Mepikég gpopég
0€ TIEPITITWOEIG OTTOU POVO JIa PNTEPA EKMETOAAEUETAI IO OMAdA EEVIOTWV Ol
avaloyieg QUAwWV eival akpIPAg, dNA. uTTdpyel XaunAR TTOPAAAAKTIKOTATA YUpW OTTO
TO PEOO Opo apoevikwyv ava Eeviot (Green ef al. 1982). XTI O aKpaieg
TTEPITITWOEIG N PNTEPO KaATavEUEl HOVO €va n dUO ApoEeVIKOUG ATTOyOvVOUG OO0UG
OnAadr xpeidovtal yia va OuleuxTouv pE TIC AdEPPEG TOU TIPIV  QUTEG
dlaokoptrioTouv. oANG TTOPaCITOEIBN ETTITUYXAVOUV OKPIRAG avaAoyieG QUAwV
evaTTroBéTovTag BnAukd (yovipoTroinuéva) Kal apaevikd auyd (Un-yoviyotroinuéva)
auya oe oTaBepig, éupoveg ahAnAouxieg (Hardy 1992)

€ auTr TNV epyaoia PEAETW TIG avaloyieg @UAwWV o€ TTapacitosidy Metaphycus
spp. (Hymenoptera: Encyrtidae) kokkoeidwv (Hemiptera: Coccidae) ummd ouvorikeg
utraiBpou atnv NoTia KaAipdpvia (Kapranas et al. 2007). Agixvw 611 61 JOVO €XOouv
BnAukég avaroyieg @UAwY, aAAG eTTiong 6T Kal ival TTapa TToAU akpiBrg (Kapranas
et al. 2008). Qot600 o€ TTOANOUG EEVIOTEG UTTAPXOUV POVO BnAukd TTapacitosidn,
EVW EEVIOTEG PE POVO QPOEVIKA ATOMA gival OTTAVIOl. Z€ TTEIPAUATA EPYACTNPIOU HE
Tpia €idn Metaphycus, HEAETWVTAG TNV CUUTTEPIPOPA TTAPACITOEIOWY BEIXVW TTPWTA
OTI o1 akpIBAG avaAloyieg QUAOU €TTITUYXAVOVTAI JE TNV UN-TUXaia KATavour @UAoU
oe aAMnlouyxieg katd Tn woBecia o€ KABe CevioTh. ZUYKEKPIMEVA TTPWTA
evaTToTiBevTal BnAUKA auyd kai KatoTriv €va i} dU0 apoEeVIKA auyd aTIG TTEPIOCCOTEPES
TEPITTTWOEIG. AegUTEPOV DIATTIOTWVW OTI UTTAPXEI OAPKETA Bvnoiuotnta Adyw a)
kawouAotroinong Twv auywv (Kapranas et al. 2009a) B) aviaywviouou
(kavviBaoAiopoU) petaéu Twv TPpovupewyv (Tena et al. in press). Me Bdon Tig
aAAnAouxieg katavoung @UAou kal TIG aAAnAouxieg BvnoiudtnTag XPENOIKOTTOIW
eCopoiwaelc Monte-Carlo kai Bpiokw 6T n BvNOINOTNTA APCEVIKWY ATOPWY gival N
aimia TG utrepioxuong opddwyv TTapaciToeidwy Ye yévo BnAukd aroua (Kapranas et
al. 2009b). O poAog TnG BvnoIPOTNTAG OTNV KATAVOWT QUAOU Kal TUXOV ETTITTAOKEG
ougnTouvTal v guvTopia.
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Sex ratios and developmental mortality in Metaphycus spp. (Hymenoptera:
Encyrtidae) parasitoids of soft scale insects (Hemiptera: Coccidae)

A. KAPRANAS'2

’Technological Educational Institute, Department of Crop Production, 41110 Larissa, Greece
2Depan‘ment of Agriculture, Crop Production and Rural environment, University of Thessaly Fytokou
st, 38446 N.lonia Magnisia, Greece

Several Metaphycus species (Hymenoptera: Encyrtidae) that develop
gregariously in soft scale insects, manifest female biased and precise sex ratios.
This finding is according to an extreme Local Mate Competition scenario wherein
one or only few foundresses utilize a patch of hosts. These parasitoids achieve
such precise sex ratios by allocating male and female offspring in non-random
sequences. However many of the broods are all female, begging to the question
whether this is maternal decision or is caused by developmental mortality. By
conducting careful laboratory experiments and using a Monte Carlo simulation
approach | show that the developmental mortality is the cause of the high incidence
of all-female broods. The implications of this finding on the mating structure of these
parasitoids and on optimal sex allocation is briefly discussed.
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Habrobracon hebetor (Hymenoptera: Braconidae): évag onuavTik6g QuUOIKOG
EX0POG TWV AemISOTTTEPWYV ATTOONKWV

N.A. HAIONMOYAOZ' kau I".l. ETAGAE?
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2TEIl KaAaudrag, Tunua @urikng Mapaywyng, AviikdAauog, 24100, KaAaudra

To ekToTrapaaoiTocidég Habrobracon hebetor (Say) (Hymenoptera: Braconidae)
givar évag TOAU ouyvd eU@QavI(OUEVOG QUOIKOS €XBpOG Twv AemIOOTITEPWY
amobnkwv otnv EAAGSa (Eliopoulos et al. 2002). Z1nv Tapouca €pyacTnpIOKN
MEAETN peAETWVTAI BIOAOYIKES TTAPAUETPOI TOU EVTOUOU OTO £PYACTHPIO OE JIAPOPES
TTUKVOTNTEG TwV &evioTwv Tou [Anagasta kuehniella kai Plodia interpunctella
(Lepidoptera: Pyralidae)] kair avaAletar n IKavétTNTa TOU VO  €AEyXEl TOUG
TANBuUOPOUG auTWV PECW TNG OUYKPIoONG TTAPAUETPWY  TTIVAKWY  Cwnig. Ol
TTaPAPETPOI TTOU UTTOAOYIoTNKAV ATAV 0 vOOYEVAS pubuds augnong (ry), o kabapdg
puBuog avammapaywyns (Ro), n Méon Oidpkeia yeveds (G), o 10000vapog
TTETTEPACTUEVOG pUBUOS augnoewg (A), o cuvoAIKOG pubudg avatrapaywyns (GRR),
0 Xpovog dimAhaciacpou (DT), n avamapaywyikh aia (Vi) Kal n TTPOOOOKWUEVN
didpkela CwNAGS (ex), oUPPwva e TIG HEBOdoUG kal TIG e€ilowaelg Tou Eliopoulos
(2006). OAa 71O Treipduata  TTpaygatotroiBnkav  oc  OTaBEPEG  OUVONKEG
Bepuokpaciag (25°C), pwrotrepiddou (16P:8%) kal OXeTIKAG uypaciag (65+5%). H
emidpaon TNG TTUKVOTNTOG TOU &evioTh (TTPOVUUPEG/NUEPA) OTIG TTAPAPETPOUG
TVAKWY C(wAG ammodeixTnKe OTATIOTIKG onuavTtik. H adfnon oTtn xoprnynon
TTpovup@wyv atmmd 1 oe 15 Tpoviu@eg/nuépa eixe WG ATTOTEAECUA TN ONUAVTIKA
augnon Tou r, [0.1092-0.1859 (geviotng: P. interpunctella) kai 0.1217-0.1918
(¢eviotAG: A. kuehniella)]. AvtiBeTa, TTepaiTépw auénon dev eTTNPEACE ONUAVTIKA TO
rm. To H. hebetor TTapouciace ONPAVTIKA JEYAAUTEPO Iy, ATTO TOUG EEVIOTEG TOU A.
kuehniella (2.2 - 3.5 @opég) ka1 P. interpunctella (1.6 - 2.7 @opég). O1 avwTepeg
TINEG Twv R, kai GRR Tou Trapacitogidoug petpribnkav otmig 15 kar 30
TTpovUP@eg/NuéEPa yia Toug &evioTég A. kuehniella (Ro:44.70, GRR:150.64) ka1 P.
interpunctella (Ro:41.14, GRR:187.96), avtiotoixa. O1 Tipég Twv G kal A dev
TTapougiacav onUavTikh JETABOAN. Ta TTapaciTogldr oTa oTToia Xopnynonke povo 1
TTpovupen/nuépa Trapouciacav 1o yeyaAutepo DT. H avahoyia @UAou (% BnAéwv
E€TTi TOU GUVOAOU) KUPAVONKe PETAEU 37% Kkal 42% aveEdpTnTa aTTd TNV TTUKVOTNTA
Tou &evioTr. To H. hebetor TTapouciace uwnAdTepo GRR Kai A Kal HIKPOTEPO Ry, DT
kKal G ammd Toug EevioTEG TOU O€ OAEG TIG TTUKVOTNTEG. H ey Twv VEo-£epXOuEVWV
OKMaiwv Kupavenke petaél 16.30-16.90 (SeviotAg: P. interpunctella) kai 16.60-
18.40 (SeviotAG: A. kuehniella) kai peiwbnke pe TV Tapodo Tou xpdvou. To idio
poTtiBo kartaypdenke kal otn Vi H PBioAoyikr epunveia autol Tou OTTOTEAETUATOG
givar 611 Ta veapd akpaia avapévetal Oxl WOVO va {rioouv TTEPICOOTEPO aAAG va
OWOooUV Kal TTEPICOOTEPOUG aTToyovous. H ey kai Vi Tou H. hebetor Atav uwnAdéTepa
ammd auTd Twv CeVIOTWY TOU O€ OAEG TIG TTEPITITWOEIS. TO ry, Tou H. hebetor 6tav
Trapacitei GAAoug EevioTég €xel ueTpnBei ammd 0.152 (Amir-Maafi and Chi 2006) £wg
0.2910 (Yu et al. 1999). H mapaAAakTIKOTATA HPETALU TWV TIUWV TNG TTAPOoUCag
MEAETNG KOl TWV TTPOAVAPEPOUEVWY aTTOdIdOVTAI O€ BIAPOPOTTOINON PIOTIKWVY KAl
apIOTIKWV TTapayovTwy OTTWG N BEpUOKPATia, OXETIKA uypacia, €i00g Tou EevioTh,
TTUKVOTNTA &EVIOTH, evdlaiTnua &evioTr) Kal QUAR Tou TTapacitogidols. H mmapoloa
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MEAETN aTTOdEIKVUEI OTI TO TTAPACITOEIOEG AUTO EKTOG ATTO T CUXVA TOU TTapoudia
otnv EAAGSa cival BioAoyikd 1kave va eAéyel atroTeAeauaTiké Toug TTANBUCHOUG
TWV EEVIOTWV TOU.
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Habrobracon hebetor (Hymenoptera: Braconidae): an important natural
enemy of moth pests of stored products

P.A. ELIOPOULOS" and G.J. STATHAS?
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Habrobracon hebetor (Say) (Hymenoptera: Braconidae) is a very common
natural enemy of stored products moth pests in Greece. Its reproductive
performance against the moths Anagasta kuehniella Zeller and Plodia interpunctella
(HUbner) (Lepidoptera: Pyralidae) was studied in the laboratory under various host
densities (daily supply of 1, 5, 15 and 30 full-grown host larvae). The estimated life
table parameters were the intrinsic rate of natural increase (rn), the net reproductive
rate (R,), the mean generation time (G), the finite capacity of increase (A), the gross
reproductive rate (GRR), the doubling time (DT), the reproductive value (V) and the
life expectancy (ex). The ry, of H. hebetor proved to be significantly higher than
those of its hosts at all host densities. When only one host per day was supplied,
the wasp had the lowest reproductive potential, whereas it was maximized when 15
hosts per day were exposed. Maximum values of R, and GRR were obtained at
densities = 15 host larvae per day. Sex ratio of wasp progeny (females/total) ranged
from 0.36 to 0.42, irrespective of host density or species. Newly emerged adults
recorded maximum ey and V, . The results of this study can be employed to
improve mass rearing programs and inoculative release applications of H. hebetor
against moth pests of stored products.
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Emidpaon upnAwv BepHoKpaciwy oTnV MRiwon Kal IKaveTnTa
TAPACITIONOU Tou evdotrapaciTosidoug Venturia canescens (Hymenoptera:
Ichneumonidae), pe §evioTn 10 Plodia interpunctella (Lepidoptera: Pyralidae)

X.I'. ZMANOYAHZ, z.2. ANAPEAAHZ ka1 M. ZABBOINOYAOY-2OYATANH

Epyaorpio Epapuoouévng ZwoAoyiag kai lNapaoiroAoyiag, [ewTrovikn 2x0An, ApioToTéAgio
MNMavemarhuio @sagoalovikng, 54124 @sooalovikn

To Venturia canescens Gravenhorst (Hymenoptera: Ichneumonidae) eivai éva
koinobiont, povrpeg evOOTTOPACITOEIOEG PE EEVIOTEG KUPIWG €idn TNG OIKOYEVEIOG
Pyralidae, o1 Tmpoviugpeg Twv oOToiwv  amoteAolv  oofapoug  exBpolg
ammobnkeupévwy TrpoidvTwy (Salt 1975, 1976). H Bepuokpaaia gival évag atmmod Toug
KUpI&TEPOUG TTapdyovTeg TTou KaBopilel Tnv emifBiwon Kal avarmapaywyr Twv
EVTOUWV Kal Ol aKpaieg TINEG TNG TTPOKAAOUV CNUAVTIKA QUOIKY BvnoiudtnTa 0TOUg
TAnBuopolg Toug (Cossins and Bowler 1987). Zkomdg TnG Tapolaag £pyaciog
ATav n PEAETN TNG €TTidpacng uywnAwy BepuoKPACIWY OTO TTOCOCTO €mIRiwong,
Oldpkela WG Kal IKAvOTNTA TTAPACITIOUOU Tou V. canescens e EEVIOTA TTPOVUNPES
5% gtadiou Tou Plodia interpunctella Huebner (Lepidoptera: Pyralidae). EviAika
dtopa kol vUug@eg Tou V. canescens euparttioTnkav o€ OlGAupga vepoU-
aIBUAEVOYAUKOANG (1:1) oe udatoAouTpo yia pia wpa ot OIAPOPETIKEG UWNAEG
Bepuokpaoicg. Ta pev evnAika ekTéBnkav oe: 37, 38, 38.5, 39, 39.5, 40, 40.5 ka1 41°
C, o1 8¢ vupgeg ot 38, 39, 40, 41, 41.5, 42, 42.5, 43 ka1 43.5°C. Ogov agopd oTa
evrihika n Bepuokpaaia Tmou TpokdAeoe 50 kai 90% BvnoiyétnTa ATav 39.26 Kkai
40.64°C avrigToixa. H didpkeia {wrg Tou V. canescens PETA ammo £KOeaN ag uwnAég
Bepuokpacies yia pia wpa atoug 38 (9.2 nuépeg), 40 (7.8 nuépeg) kai 40.5°C (4.5
NUEPES) MEIWONKE GNUAVTIKA Of Oxéon We To pdpTupa (16 nuépeg atoug 25°C).
EmmAéov, Ta eviAika dtopa Tou V. canescens €xacav oTadIakd TNV IKAVOTNTA
TTAPACITIONOU TOug 600 eKTiIBovTav O€ O UWNAEG Beppokpaacies. MeTd atmd €kBeon
piag wpag atoug 38, 39 kai 40°C n kavoTNTA TTAPOCITIONOU UEILONKE KaTtd 58.2,
62.8 ka1 68.7% avriotoixa. Ocov agopd OTIG VUP@EG n Bepuokpacia TTou
mpokdAeoe 50 kar 90% OvnoiydtnTa ATOV ONnUavTikd PeEYaAUTEPN aTmd TNV
avriotoixn Twv evnAikwv (41.80 kai 42.63°C avriotoixa). H didpkeia JwAg Tou
eCepXOMEVOU eVNAIKOU Oev QAVNKE VO €TTNPEACTNKE ATTO TN Bepuokpacia €kBeong
KaBwg dev TTapaTNPABNKAV ONUAVTIKEG SIOPOPEG PETAEU TwV BEPUOKPATIWY TTOU
dokipydoTtnkav. QoTéc0, n IKAvOTNTA TTAPACITIONOU TWV €EEPYXOPEVWY  EVNAIKWY
MEIWONKE onuavTiké o€ oxéon HYE TO YAPTUPO KaBWG €kBean piag wpag otoug 38,
39 ka1 40°C cixe w¢ aTOTEAECUA TN PEIWON TNG TTAPACITIKAG IKAVOTNTAG KATA 45.7,
57.1 ka1 45.3% avTigToixa. InuavTiki Peiwon TnG IKavoTNTag TTAPACITIONOU HETA
atod €kBeon o€ UYPNAEG BepPoKpaaieg TTAPATNPERBONKE KAl O TTPONYOUUEVEG MENETEG
TTOU TIpayyartotroiénkav pe Trapacitoeidr] (Chihrane and Lauge 1996). Ta
atroTeAéopaTa TG €pyacdiog oupfdAAouv oTnv Katavonon Tng eTmidpaong Twv
uynAwv Bepuokpaciwv aTtn Bloloyia kai oikoAoyia Tou V. canescens.

BiAioypagia
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Effect of short-term high temperatures to the survival and parasitism of the
koinobiont endoparasitoid Venturia canescens (Hymenoptera:
Ichneumonidae) against Plodia interpunctella (Lepidoptera: Pyralidae)

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

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

Effect of short-term high temperatures on survival rates, longevity and
parasitization efficiency of Venturia canescens Gravenhorst (Hymenoptera:
Ichneumonidae) parasitizing 5" instar larvae of Plodia interpunctella Huebner
(Lepidoptera: Pyralidae) was studied in the laboratory. Experimental adults and
pupae of V. canescens were exposed for 1 hour under various temperatures,
ranging from 37 to 43°C in a circulating bath. The temperature that caused 50 and
90% mortality of adults was 39.26 and 40.64°C respectively. Longevity of V.
canescens after being exposed for 1 hour to high temperatures was significantly
reduced compared to the control. Moreover, V. canescens lost gradually its
parasitization efficiency as they were exposed in higher temperature regimes. After
only 1 hour exposure to 38, 39 and 40°C, parasitization efficiency dropped by 58.2,
62.8 and 68.7% respectively. Regarding pupae of V. canescens the temperature
that caused 50 and 90% mortality was 41.80 and 42.63°C, respectively. Adult
longevity after exposure of pupae of V. canescens for 1 hour to high temperatures
did not differ significantly among the different temperatures. However, parasitization
efficiency was reduced significantly, as it dropped by 45.7, 57.1 and 45.3% after 1
hour exposure to 38, 39 and 40°C, respectively. These findings give us a better
knowledge regarding the effect of high temperatures on the biology and ecology of
V. canescens.
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Ev300uvTEXVIOKOG AVTAYWVICHOG METASU TWV TTOAUQAYWYV APTTAKTIKWYV
Macrolophus pygmaeus ka1 Nesidiocoris tenuis (Hemiptera: Miridae)

A. NMEPAIKHE', E. LUCAS? N. TAPANTQNAKHZ', A. FIATPOMNOYAOX ',
M. KITEHZ'!, A. MAZEAOY?, £. MANATAKHZ3, A. MAPAZKEYOMNMOYAOZ*,
A. AYKOYPEZHZ' kou A. DANTINOY?

! Epyaortnpio ewpyikng ZwoAoyiag kai EvrouoAoyiag, ewtovikd lMNavemorhuio ABnvwy
2| aboratoire de Lutte Biologique, Université du Québec a Montréal, Canada
3Epyaarr’7p/o OikoAoyiag kai MNpoaoradiag Tou lNepiBdAdovrog, Mewrroviké MNavemioriuio ABnvwy
4A/VUI7 Ayporikng Avamrruéng TpipuAiag, Kumrapiooia

Ta ToAU@Aya aptrakTik@ Macrolophus pygmaeus xkai Nesidiocoris tenuis
(Hemiptera: Miridae) amoteAolv onPavTIKOUG TTAPAYOVTEG yIa TNV  BIOAOYIKN
QVTIMETTWTTION EVTOPWYV Kal akdpewv oTIG KaAAIEpyeleg TopdTag (Albajes and Alomar
1999, Lykouressis et al. 2000). Ztnv epyacia autil oI €VOOOUVTEXVIOKES
aAANAeTIOpdoelg PeTaU Twy SUO OPTTOKTIKWY PEAETABNKAV KaTaypd@ovtag: a) Tnv
KOATAVOWN TOU KABE apTTaKTIKOU OTAV OUVUTTAPXOUV OTO idI0 QUTO TONATAG OTOV
aypd, B) TV KATavour] Tou KABe OPTTOKTIKOU Kal OTav OUVUTTApYXouv o€
OUYKEKPIPEVES TTUKVOTNTEG OTO id10 QUTO TOPATAG O KAWPROUG, ) TNV CUUTTEPIPOPT
TOU KA&Be €idoug 6Tav gival HOvo Tou o€ TPURAIO PE QUAAO TOUATAG GE TTUKVOTNTEG 1
Kal 2 vupewv 5™ nAikiag aAAd Kal oTnv Trapouadia kal Tou dhhou €idoug (1 dropo
atré 10 KGBe €id0G), O) TNV AVATITUEN Kal TO TTOCOCTO BvNOINATNTAG VUPGWY 2, 3 Kal
4™ nAikiag Tou M. pygmaeus étav ToTroBeToUvVTaV atopikd os TpuBAia Petri padi e
éva evihiko Tou N. tenuis, pe ) Xwpig Agia, kal TEAOG €) TNV APTTOKTIKN IKAVOTNTA
Tou N. tenuis ka1 Tou M. pygmaeus EexwploTd yia 10 KEOe €ido¢ aAAG Kal OoTnv
TauTdXPOVN TTapoUdia Kal Twv dU0 €IBWY, WOTE VA €EETAOTEI €AV n TTAPOUTIa TOU
EVOG apTTakTIKOU €mMdpd oTnv KatavadAwon Tng Aciog (Trialeurodes vaporariorum)
KOl ETTOPEVWG  OTNV  OTTOTEAEOHATIKOTATA  OTn  BIOAOYIKN  KaTaTTOAéunon. Ta
amroteAéopata €deiav 6T To N. fenuis cuvavTiéTav 110 OUXVA OTNV KOPU®H Kal
£TTioNG oTa avwTePa 4 QUAAA evwy To M. pygmaeus atmoé 1o 2° éwg 1o 6° @UANO. H
TTapoucia Tou M. pygmaeus TIPOKAAEDE i HEYAAUTEPN TACN YIA CUYKEVTPWOT TOU
N. tenuis OTO KOpPu@QIO TUAWA TOU QUTOU OTA TTEIPAPOTO OTOUG KAwRoug. H
TTapakoAoUBnon TNG CUPTTEPIPOPAG TwV EVIOUWY £0€IEe OTI OTav Atav padi eixav
augnuévn KIvnTIKOTATA. XWwpic TNV Trapouadia Asiag ol vougeg 2 kai 3™ nAikiag Tou M.
pygmaeus dev oAokAfpwaoav TNV avatTuér Toug oTnv Trapouadia evnAiikou Tou N.
tenuis. & onNPAVTIKOG TTOCOOTO 01 VUUPEG QUTEG BpEONKE va éxouv pulnBei atrd 1o N.
tenuis. O puBubG APTTOKTIKOTNTAG OTNV TTAPOUCia Kal Twv OU0 APTTAKTIKWY PpEBnke
VA PEIVETAI onUavTIKA o€ axéaon autov OTav oTo TPpuRAio uTripxe éva povo €idog
apTrakTikoU. QoT1éco otav n Acia dioTéBnke o OUO QUAAQ TOUATAG E€VTOG TOU
TpuBAiou, o pubudg katavdAwong augABnke onuavtikd. ETTopévwg uttdpyxouv
AAANAeTIOPACEIG PETALU Twv OUO OPTTAKTIKWY OTTWG £XeEl Bpebei kal PETAEU Twv
Macrolophus melanotoma (=M. caliginosus) ka1 Dicyphus tamaninii (Hemiptera:
Miridae) (Lucas and Alomar 2001). O1 aAAnAemdpdoeIiS auTéG UTTOPEI va €Xouv
ETIOPACN KOI OTNV ATTOTEAEOUATIKOTNTA TWV OPTTOKTIKWY AUTWV OTn BIOAOYIKN
QVTIMETWTTION.
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Studies on the intraguild predation between Macrolophus pygmaeus and
Nesidiocoris tenuis (Hemiptera: Miridae)
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The omnivorous predators Macrolophus pygmaeus and Nesidiocoris tenuis
(Hemiptera: Miridae) are important biological control agents of pests on tomato
crops (Albajes and Alomar 1999, Lykouressis et al. 2000). In this study the
Intraguild Predation Interactions (IGP) between these two species were
investigated. The experiments concerned the effect of hetero-specific treatments
on: a) their within plant destitution in the field, b) the distribution on tomato caged
plants, c) their behavioral interactions, d) the development of M. pygmaeus nymphs
when together with adults N. tenuis and e) the effectiveness in biological control. N.
tenuis was most frequently recorded on the apex but also the upper 4-5 leaves of
the plant whereas M. pygmaeus on the 2™ to 6" leaf from the top. The presence of
M. pygmaeus caused a higher tendency of N. tenuis population to aggregate on the
uppermost part of the plant. In hetero-specific treatments the mobility of the
predators and particularly that of N. tenuis was increased. Without extraguild prey,
all M. pygmaeus nymphs of the 2™ and 3™ instars failed to develop to adulthood
whereas a high percentage of the nymphs found dead had their body fluids totally
sucked, indicating IGP by N. tenuis. When occurred together, it was recorded a
significant negative impact on the suppression rate of whitefly population, despite
this negative effect was lessened in more complex environments. Thus, between
the two predatory species intraguild interactions exist, as it was also the case
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between the closely related species Macrolophus melanotoma (=M. caliginosus)
and Dicyphus tamaninii (Hemiptera: Miridae) (Lucas and Alomar 2001). Although
there might not be severe IGP interactions, effects associated to IGP may affect
biological control.
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Emidpaon Tou €idoug, Tou peyéBoug Kal TG KIVNTIKOTNTAG TNG Agiag oTn
OnpeuTikn cupTtrePIPopd Tou Macrolophus pygmaeus (Hemiptera: Miridae)

A. MAZEAOY', A. NEPAIKHE? kau A. DANTINOY'

1Epyaorr7p/o OikoAoyiag & lMpoaraciag MepiBdArovrog, ewrroviké Mavemiariuio ABnvwv, lepd
066¢ 75, Boravikég, 11855, ABriva
Epyaotripio Mewpyikric Zwoloyiac & EviopoAoyiac, Mewoviké Mavemorhuio ABnvayv, lspd O56¢
75, Boravikdg, 11855, Abriva

Ta aptrakTiké évropa Tou yévoug Macrolophus (Hemiptera: Miridae) eivail 1Bayevn
€idn TnG AekAvng TnG Meooyeiou Kkal atravrwvTtal o€ uwnAoug TTAnBucpolg o€
KOANIEPYEIEG KNTTEUTIKWY. Eival TToAug@dya €idn ta otroia TpépovTal amd a@ideg,
OAEUPWOEIG, aKAPED KABWG Kal atrd wd Kal veapég TTpovUpges Aemdomtépwy (Coll
and Ruberson 1998, Perdikis and Lykouressis 2000). ZTnv epyagia auTth
aglohoynobnkav n BnPEUTIKA aTTOTEAECUATIKOTNTA KAl TTPOTIUNGN TOU apPTTOKTIKOU M.
pygmaeus yia didgopa €idn Aciog [aideg Myzus persicae kai Aphis gossypii
(Hemiptera: Aphididae), ka1 wd& Trialeurodes vaporariorum (Hemiptera:
Aleyrodidae) kai Ephestia kuehniella (Lepidoptera: Pyralidae)] oe epyaoTtnpiakég
ouvonkes. To apTrakTIKO €kTéEBNKE € OIAPOPOUG cuVOUOCHOUG €IdWV Agiag, o€
I0GPIBUEG TTOCOTNTEG ATTO TO KABE €i00G Kal KATAypAPnKE 0 apIBUOS TWV PUCNUEVWYV
atépwy. EmmmAéov ekTiuABnke 1O TOCOO0TO PIOPAlAg TTOU ATTOKTABNKE atmd TO
OPTTAKTIKO aTmé KAOe TUTTO A€iag OTNV TIEPITITWON TTOU i0€g TTOOOTNTEG BIoMAlag
atrd Tov KABe TUTTO Agiag TTpoopépOnkav Tautdxpova oTo BnpeuTr. Ta TN PEAETN
TNG TTPOTIUNONG TO OPTTAKTIKG eKTEBNKE o€: 12 dtopa M. persicae, 24 datoua M.
persicae, 12 atopa M. persicae + 12 atopa A. gossypii, 12 atoua M. persicae + 12
wa E. kuehniella, 12 atouya M. persicae + 12 droua T. vaporariorum, 12 dtoua A.
gossypii, 24 dropa A. gossypii, 12 &topa A. gossypii + 12 wé E. kuehniella, 12
aroupa A. gossypii + 12 atoua T. vaporariorum, 12 wd E. kuehniella and 24 wd E.
kuehniella. Tia Tnv ekTipnon Tng atokTnBeicag Ploudlag amd TO APTTAKTIKO
xpnoipotroménkav 24 droua M. persicae, 12 atoua M. persicae + 12 atoua A.
gossypii, 12 aropa M. persicae + 40 wa E. kuehniella, 12 atoua M. persicae + 40
datopa T. vaporariorum, 24 &atoua A. gossypii, 12 aroya A. gossypii + 40 wa E.
kuehniella,12 &roua A. gossypii + 40 atoua T. vaporariorum, 80 wa E. kuehniella,
80 artopa T. vaporariorum. ZOPNQWVA E TO ATTOTEAECUATA TO OPTTOKTIKO €KOAAWOE
MEYAAUTEPN APTTAKTIKOTNTA KUpla yia Ta €idn E. kuehniella ka1 T. vaporariorum
YEYOVOG TTOU €MIRERAIONKE aTTd TNV €KTIUNON TNG TTPOTINNONG Tou e Bdon TO
oeiktn Manly. H mportipynon auth kaBopioTnke amd 10 KPS péyeBog Kal TNV pn
KIVATIKOTNTA TNG Agiag. Daivetal T TO apTTAKTIKG TTPOTINA va TPEPETAI PE EKEIVA TA
€idn TTOU PTTOPOUV VA TTPOKAAOUV XOUNASTEPO evePyNTIKO KOOTOG KATA Tn dIdpKeEIa
Bnpeuong (Jeschke and Tollriant 2007). ¢ ekeivoug Toug guvduacpolg Agiag TTou
XpPNolhoTroidnke To €idoGg A. gossypii, TO APTIAKTIKO OTTEKTNOE Tn MEYAAUTEPN
TT000TNTA Blopdlag atrd TNV eVOAAAKTIKY) TTpoo@EPOEVN Agia. H ouptTepipopd auth
eionyeital v mOavr 1KavetnTa dIAKpIong TNG AlyoTEPO  TTPOSOPOPOPAG  Kal
EVEPYEIOKA TTPOTIUNTEQG Agiag atrd TO APTTOKTIKO.
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The effects of the prey type, size and mobility on prey selection by the
predatory bug Macrolophus pygmaeus (Hemiptera: Miridae)
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In order to understand the relative importance of prey quality and mobility in
indirect interactions among alternative prey that are mediated by a shared natural
enemy, the nutritional quality of four common prey for a generalist insect predator
along with the predator's relative preference for these prey was determined. This
study was conducted under laboratory conditions using as model organism the
predator Macrolohus pygmaeus (Hemiptera: Miridae). Generally, Macrolophus
species are polyphagous and are considered to be major natural enemies of insect
and mite pests on vegetable crops (Coll and Ruberson 1998, Perdikis and
Lykouressis 2000). For the aims of the this study, prey selection and the predatory
efficiency of M. pygmaeus were evaluated by using four different prey species, i.e.
three naturally available pests Myzus persicae (Hemiptera: Aphididae), Aphis
gossypii  (Hemiptera: Aphididae), Trialeurodes. vaporariorum (Hemiptera:
Aleyrodidae) and one not naturally available, Ephestia kuehniella (Lepidoptera:
Pyralidae). The predator was exposed on various combinations of prey species
under equal in number quantities of each one prey type. In addition biomass
obtained by the predator from each prey group was evaluated when it was offered
patches of equal biomass of each prey type. According to the results the predator
prefers to feed on E. kuehniella and T. vaporariorum a fact that was also proved by
the Manly index evaluation. Predatory preference was determined by the small size
and immobility of the prey type. It seems that the predator may prefer to feed on
those species that may contribute to the lower energetic cost through foraging
(Jeschke and Tollriant 2007). In spite of the fact that the predator did not show a
particular preference for the A. gossypii, it obtained a higher amount of total
biomass feeding on the patches of prey where this species was included.
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AvdamrTugn kai empiwon Tou Trapacitoeldoug Venturia canescens
(Hymenoptera: Ichneumonidae) o€ oTaBepég Oeppokpacicg, ye §evioTA TO
Plodia interpunctella (Lepidoptera: Pyralidae)

X.I'. ZMANOYAHZ, 2.2. ANAPEAAHZ, A.K. ZOAQNOZ kai
M. ZABBOIMNOYAOY-ZOYATANH
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MNa Ta e§wBeppIkd €idn, 6TTwG €ival Ta évTopa, N BepuoKpacia £XEl avayvwpIoTE
WG O KUPIOGTEPOG TTEPIBANNOVTIKOG TTapdyovTag TTou emOpd OTnv avamTuén Kai Tnv
avatrapaywyr Twv €dwv (Pedigo 2002, Sadoyama 2007, Eliopoulos et al. 2003).
2KOTTOG TNG TTapoucag epyaciag ATav n YEAETN OTO €PyacThpIO ThG ETTidpaong
oTaBepwyv Bepuokpaaiwy atnyv emBiwan, didpkeia avaTTugng kal SIdpKeIa (WG Tou
Venturia canescens Gravenhorst (Hymenoptera: Ichneumonidae), pe eviotn T10
Plodia interpunctella Huebner (Lepidoptera: Pyralidae). Mpoviugeg 5™ nAikiag Tou
P. interpunctella apéowg perd TOV TTOPACITIONO TOUG aTO TO V. canescens
METOQEPONKAY peEPOVWPEVA 0€ BaAdpoug avattugng pe did@opeg oTabepég
Bepuokpaaieg kal pwToTTEPiodo 16:8h (P:X) pwToTTEPiI0d0. ZUVOAIKG SOKINAoTNKAV
OKTW OTOBepéc Begpuokpaoisg: 15, 17.5, 20, 22.5, 25, 27.5, 30 kai 32.5°C.
YTTOAOYiOTNKE TO TTOCOCTO TWV TTOPACITOEIdWY TTOU OAOKARPWGCAV TNV AvATITUEN
Toug O¢ KABe Bepuokpadia, KABWG Kal Ol NUEPEG TTOU aTTaITOUVTAV OTTO TOV
TTAPACITIONO PEXP! TNV €000 Tou evnAikou Tou V. canescens. Etriong, neTpridnke n
didpkela {wng Tou evnAikou K&tw amd TIG idlEg ouvBAkes. H emBiwon Tou V.
canescens ATav uwnAotepn otoug 25 kai 27.5°C (82.5 kai 77.5% avrioTtoixa) ot
oxéon pe Toug 17.5, 20, 30 kai 32.5°C, 6mou n emBiwon Arav 7.5, 22.5, 27.5 kal
7.5% avrtiotoixa. Ztoug 15°C dev mrapatnpridnke EmMITUXAG avamTugn Tou V.
canescens. H Oidpkela avamtugng peiwbnke onuaviikd 6co augavotav n
Bepuokpacia oto elpog 17.5 — 32.5°C. H pikpdrepn didpkeia avamtuéng
TapaTnERBnke otoug 27.5°C, 6trou atrairouvtav 20.8 NuUEPES ATTO TOV TTAPACITIOUS
pEXp! TNV £€0d0 Tou evnAikou, evwd N peyoAdTepn oTtoug 17.5°C (53.6 nuépeg). H
O1dpkela {wng Tou evnAikou eTTiong €TTNPEACTNKE aT1Td TN Bgpuokpacia, KabBwg
MEIWBNKE onuavTIKa atoug 27.5°C (8.3 nuépeg), 30°C (9.4 nuépeg) kar 32.5°C (5.6
NUépeg) oe axéon pe Toug 17.5°C (28.3 nuépeg), 20°C (22.5 nuépeg), 22.5°C (20.2
Nuépeg) kar 25°C (17.8 nuépeg). Mapduola atmoteAdéopata TTapatneRdnkav Kai o€
TTPONYOUMEVEG UEAETEG TTOU TTPayHaTOTTOINBNKAV OTO V. canescens e SIAQPOPETIKO
geviot), 10 Ephestia kuehniella (Lepidoptera: Pyralidae) (Eliopoulos & Stathas
2003). Ta amoteAéopaTa Tng TTapoloag epyaaiag cuuBaAouv aTnv agloAdynon Tng
MEANOVTIKAG xpriong Tou V. canescens wg BloAoyikoU TTapdyovTa gvavTiov Tou P.
interpunctella.

BiAioypaepia
Eliopoulos, P.A. and G.J. Stathas. 2003. Temperature-dependent development of
the koinobiont endoparasitoid Venturia canescens (Hymenoptera: Ichneumonidae):
Effect of host instar. Environ. Entomol. 32: 1049-1055.



5" Suvedpia: BiooikoAoyia Puaikwv ExBpwv 157

Eliopoulos, P.A., J.A. Harvey, C.G. Athanasiou and G.J. Stathas. 2003. Effect of
biotic and abiotic factors on reproductive parameters of the synovigenic
endoparasitoid Venturia canescens. Physiol. Entomol. 28: 268-275.

Pedigo, L.P. 2002. Entomology & Pest Management, 4" Edition. Prentice Hall.
Upper Saddle River, NJ. 742 pp.

Sadoyama, Y. 2007. Effects of temperature on the development of Eumicrosoma
blissae (Hymenoptera: Scelionidae), an egg parasitoid of the oriental chinch bug,
Cavelerius saccharivorus Okajima (Heteroptera: Lygaeidae). Appl. Entomol. Zool.
42:613-617.

Temperature-dependent development of the koinobiont endoparasitoid
Venturia canescens (Hymenoptera: Ichneumonidae) parasitizing Plodia
interpunctella (Lepidoptera: Pyralidae)

C.G. SPANOUDIS, S.S. ANDREADIS, A.K. SOLONOS and
M. SAVOPOULOU-SOULTANI

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

The effect of various constant temperatures on survival, growth rate and adult
longevity of Venturia canescens Gravenhorst (Hymenoptera: Ichneumonidae)
parasitizing larvae of Plodia interpunctella Huebner (Lepidoptera: Pyralidae) was
studied in the laboratory. Newly parasitized fifth instar larvae of P. interpunctella
were transferred individually to incubators of eight different temperatures regimes.
The following temperatures were tested: 15, 17.5, 20, 22.5, 25, 27.5, 30 and 32.5°C
with a photoperiod of 16:8h (L:D). The days needed for the emergence of the
parasitoid’s pupa and adult eclosion were measured. Adult longevity was also
tested under the same conditions. Survival of V. canescens was significantly higher
at 25 and 27.5°C (82.5 and 77.5% respectively) compared to 17.5, 20, 30 and
32.5°C (7.5, 22.5, 27.5 and 7.5% respectively). The development of V. canescens
at 15°C was totally inhibited. Overall, developmental time decreased significantly
with increasing testing temperature. The lowest developmental time was observed
at 27.5°C (20.8 days from parasitism to adult eclosion), while the highest was
observed at 17.5°C, as 53.6 days were needed from parasitism to adult eclosion.
Adult longevity was also affected by temperature, as it was significantly reduced at
27.5°C (8.3 days), 30°C (9.4 days) and 32.5°C (5.6 days) compared to 20°C (22.5
days) and 25°C (17.8 days). These findings provide us with useful information
regarding the potential of using V. canescens as a biological agent in IPM
programs.
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MeAéTn Tou TTapaoiToeidoug Anagyrus sp. near pseudococci (Hymenoptera:
Encyrtidae) oTov peud6kokko Tou aptreAioU Planococcus ficus (Hemiptera:
Pseudococcidae): MpwTn karaypa@n otnv EAAGSa Kal TTpoTipnon wg mpog 1o
HéyeBog Tou EevioTn

®. KAPAMAOYNA', A.N. ABTZH22 kau . MENOYNOY'

Epyaomplo BioAoyikoU EAéyxou Mewpyikwv @apudkwy, Tuniua EAEyxou Mewpyikwv Papudkwy kai
<DurotpapuaKeunKng, Mrmevakeio @urorraBoAoyiké Ivatirouro, Z1epdvou AéAra 8, 14561 Knepioid
2 EQ.IATE., Ilvonodro Aacikwv Epeuvwyv, 57006 BaoiAikd, @sooalovikn

O weuddkokkog TOU aptreNlou  Planococcus ficus (Signoret) (Hemiptera:
Pseudococcidae) atroteAei eviopoAoyikO €xBpd 0€ TTOAAEG QUTTEAOTTAPAYWYIKEG
TEPIOXEG TOU KOoWou (Meooyeiaky {wvn NG Eupwtrng, Bopeia kai NoTia AQpikr,
Méan AvatoAn, KaAipdpvia, Me€iko, ApyevTivr]) Kai €ival To KUPIO €i00¢ WEUDOOKOKKOU
TTou TIPOCRAAEl TO auTTéN oTn Xwpa pog (HpdkAegio, Mehotmovvnoog) (ScaleNet
database; Tzanakakis and Katsoyannos 2003). To Anagyrus sp. near pseudococci
(Hymenoptera: Encyrtidae) cival mapaoitoeidég Kupiwg NG MaAaiapkTikAg Zwvng,
TO OTTOI0 Bev £XEl KOO ETTIONUA OVOUAOTEN, POIAdEl HOPPOAOYIKG PE TO Anagyrus
pseudococci Girault (Hymenoptera: Encyrtidae), TTou €ival yvwoTd TTapacIToEIdEéG
Twv Planococcus spp. kai Pseudococcus spp. (Hemiptera: Pseudococcidae),
oupTTEPIANaUBOVOUEVOU TOU WEUBOKOKKOU ToU apTTeAloU, kal &gv dla@opoTrolEiTal
HOop@OAOYIKG atmd TO ACIOTIKAG KaTaywyng TTapaoitogldég Anagyrus dactylopii
(Howard) (Hymenoptera: Encyrtidae) (EPPO Standards 2002; Triapitsyn et al.
2007). Zmv Trapouca epyacdia KaTaypd@eTal yia TPWTN @opd otnv EAAGSa n
TTapoucia Tou Anagyrus sp. near pseudococci, To OTT0i0 TAUTOTTOINONKE YEVETIKA e
PCR Ttexvikég. Metd Tnv avayvwpion Tou Anagyrus sp. near pseudococci,
€€ETAOTNKE N TTPOTIUNON TOU TTAPACITOEIBOUG WG TTPOG TO PEyeBOGg Tou EevioTr o€
TTEIPAPOTO GTO £PYACTHPIO OTTOU TEGOEPIS KAAoeIS peyéBoug (0.5-0.9, 1-1.5, 1.6-2.3
and >2.3 mm) Tou Trepigixav Kupiwg éva BIOAOYIKO OTABIO TOU WeUdOKOKKoU (21
nAIKiag vOpgeg, 3™ nAikiog VOU@EG, veapd eviAika BnAUKA kal eviAIKa BnAUKa TTpiv
TNV WOTOKia avTioToixa) ATav ouyxpovwg OlaBéoiueg oTo TTopaciToeidég. To
TTapacIToeIdEG A. sp. near pseudococci TTapacitnoe Katd TTPOoTiNon WeUdOKOKKOUG
Tou P. ficus, o1 otroiol TrepieAGuBavay Kupiwg veapd eviAika BnAukd (1.6-2.3 mm)
Kal OnAukd TpIv TNV woTokia (>2.3 mm), evw Oev TTAPATNPENONKE ETTITUXNG
TTAPACITIONOG O MIKPOTEPOUG Weuddkokkoug (0.5-1.5 mm). H péon didpkeia
avamTuéng Tou TTaPACITOEIdOUG OTIG OUO KAAOEIG peyéBoug Tou EevioTh| TTOU
onuEIWONKe TTapPacITIouog (1.6-2.3 mm kai >2.3 mm) ATav 15.99 + 0.43 nuépeg yia
Ta BNAUKA Kal 17.01 + 0.53 nUEPEC yIa TO APOEVIKG OTouG 28 + 1 °C Kal puToTIEPIodO
16:8 wpeg (P:X) ka1 dev diEPePE ATATIOTIKA ONUAVTIKA PETAEU Twv dUo @UAwv. To
MéoO PEYEBOG TWV BNAUKWY KAl OPOEVIKWY ATTOYOVWY TOU TTapaciToeidousg dev
OI€pepe OTATIOTIKA ONUAVTIKA MPETAEU Twv OUO0 KAAGoewv peyEBoug TOou EevioTh
(veapd evAAhika BnAukd 1,5-2,3 mm kai peyaAltepa evijhika OnAukd >2,3 mm).
Bpébnke OPWG YPAUUIKT) CUOXETION AVAUECT OTO PEYEDOG TO APTEVIKWY ATTOYOVWY
TOU TIapPacITOEIOOUG KOl TOU HEYEBOUG TWV  TTOPACITIOUEVWY  WEUOOKOKKWY
(Mouuigg). TiveTan oulATNON TWV OTTOTEAECUATWY YIO TO TTAPACITOEIOEG A. sp. near
pseudococci oe oxéon pe Ta dedopéva TnG BIBAIOYpOQIag yia TO TTAPACITOEIDEG A.
pseudococci.
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Study of the parasitoid Anagyrus sp. near pseudococci (Hymenoptera:
Encyrtidae) on the vine mealybug Planococcus ficus (Hemiptera:
Pseudococcidae): First record in Greece and host size preference

F. KARAMAOUNA', D.N. AVTZIS? and G. MENOUNOU'

"Laboratory of Biological Control of Pesticides, Department of Pesticides’ Control and Phytopharmacy,
Benaki Phytopathological Institute, 8 St. Delta str., 14561 Kifissia, Greece
’NAGREF, Forest Research Institute, 57006 Vasilika, Thessaloniki, Greece

The vine mealybug Planococcus ficus (Signoret) (Hemiptera: Pseudococcidae), is
a pest in grapevine growing areas world wide (Mediterranean regions of Europe,
North and South Africa, Middle East, California, Mexico Argentina) and it is the
most common mealybug species infesting grapevine in Greece (Herakleio,
Peloponese) (ScaleNet database; Tzanakakis and Katsoyannos 2003). Anagyrus
sp. near pseudococci (Hymenoptera: Encyrtidae) is a currently unnamed, mainly
Palearctic, parasitoid species of the vine mealybug which morphologically
resembles with Anagyrus pseudococci Girault (Hymenoptera: Encyrtidae) -a well-
known parasitoid of Planococcus spp. and Pseudococcus spp. (Hemiptera:
Pseudococcidae) including vine mealybug- and it is practically morphologically
indistinguishable from the mainly Oriental parasitoid Anagyrus dactylopii (Howard)
(Hymenoptera: Encyrtidae) (EPPO Standards 2002; Triapitsyn et al. 2007). In the
present work, Anagyrus sp. near pseudococci was recorded for the first time in
Greece and it was genetically identified using a PCR-based technique. After
identification of the species, host size preference of the parasitoid Anagyrus sp. near
pseudococci was examined in choice experiments where four size classes (0.5-0.9,
1-1.5, 1.6-2.3 and >2.3 mm), mostly consisting of one host stage of the vine mealybug
(second, third instar nymph, young female adult and preovipositing female adult
respectively), were offered simultaneously. The parasitoid A. sp. near pseudococci
preferably parasitized mealybugs of P. ficus mainly consisting of female young
adults (1.6-2.3 mm) and preovipositing females (>2.3 mm), whereas no successful
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parasitism was observed in smaller mealybugs (0.5-1.5 mm). The mean
development time of the parasitoid at the two host size classes where parasitism
occurred (1.6-2.3 mm and >2.3 mm) was 15.99 + 0.43 days for females and 17.01
0.53 days for males at 28 + 1 °C and 16L:8D (h) and did not statistically differ
between the sexes. The mean size of female and male parasitoid offspring did not
statistically differ between young (1.5-2.3 mm) and larger female mealybugs (>2.3
mm) of the host. However, a linear regression relationship was proved between the
size of male parasitoids and host size (mummies). Results on A. sp. near
pseudococci are discussed in relation with data from the literature on the parasitoid
A. pseudococci.
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Emidpaon SiagpopeTikwy €18WV Agiag oTnv avdtrtuén, empiwon Kai
WOTTAPAYWYH TWV APTTAKTIKWY VTOpwV Dichochrysa flavifrons kai
Dichochrysa zelleri (Neuroptera: Chrysopidae)

M. MAMMA', 0. TEAPZITAAIAOY', . MMTPOY®AZ? kai A.X. KQBAIOE'

1Aplarors’)\£/o lMavemorruio Osooalovikng, ewTrovikn 2xoAn, Epyaorripio Eeapuoouévng
ZwoAoyiag kai MNapaacitoAoyiag, 54124 Osooalovikn
2Ar],uoxpinslo MNavemathuio Opdkng, Epyaatnipio ewpyikn¢ EvrouoAoyiag kar ZwoAoyiag, 68200
Opeoniada

MepiAnyn

H emidpaon diagopeTikwy €1dwv Agiag otnv avattuén kai emBiwon Twv
avAAIKwV oTadiwy Kal TNV WoTrapaywyr Kal diapKkeia CwAS Twv eVAAIKWY BNAUKWY
TWV OPTTOKTIKWY evTOpwV Dichochrysa flavifrons Brauer kai Dichochrysa zelleri
(Schneider) (Neuroptera: Chrysopidae), uyeAetnOnkav oe Bepuokpacia 25°C kai
pwrotrepiodo PX 16:8. Auyd Tou AemdomTtépou Ephestia kuehniella (Zeller)
(Lepidoptera: Pyralidae) kai vOugeg tng agidag Acyrthoshiphum pisum Harris
(Hemiptera: Aphididae), xpnoigotroiionkav w¢ Tpo@r) (Agia) yia Ta ApPTTOKTIKA
évropa. O1 vOugeg TNG a@idag A. pisum BpEBnke va atroTeAoUV KATAAANAGTEPN
TPO®PR KAl VO EUVOOUV TTEPICTOTEPO TNV AVATITUEN Kal woTTapaywyn Tou D. zelleri o€
oxéon Pe Ta auyd Tou E. kuehniella. AvtiBeTa, n avamTugn kal wotrapaywyr] Tou D.
flavifron guvonRBnkav TTEPICCOTEPO PE TPOYN auyd Tou E. kuehniella oe oxéan ue
vUPQEG TNG A. pisum. Ta atroTeAégPaTa QUTE PTTOPED va gival XpAoIYa yia Tn Jadiki
EKTPO®N Twv BUO €1I6WV OTO EPYAOTHPIO.

Eicaywyn

Ta €idn D. flavifrons kai D. zelleri amraviwvTal cUXVA O€ dEVTPWOEIG KOANIEPYEIEG
Kal 101aiTEPA o€ EAQIWVEG OTN XWPA HOG. ZTOIXEIO OXETIKA We Tn PioAoyia kal TIg
TPOYIKEG ouvnBeleg Twv dUo autwv €1dwv Chrysopidae dev uttdpxouv d1aBEaiua
otn diedvn BiBAloypagia. QoTéco, OTTWG Kal gg TTOAAG €idn Tng Oikoyéveiag
Chrysopidae avapéveral o1 10 €idog TNG Agiag katd Tn OIAPKEIQ TNG AVAAIKNG
avaTrTuéng uTTopei va emrnpeddel Tnv TaxUuTnTa avamTugng, To TToo00TO evnAiKiwaong
KaBwg kal Tn yoviudtnTa Kol pokpolwia Twv evAAKwv BnAukwv (Principi and
Canard 1984, Canard and Volkovich 2001, Pappas et al. 2007). Z16x0G TWwV
TTEIPAPATWY AUTAG TNG £pyaciag ATav n agloAdynon Tng KAataAANASGTNTAG dUO EIBWV
Agiag yia Tnv avaTmtugn Twv D. flavifrons kai D. zelleri kai TNV padIkr) TOUG EKTPO®R
OTO EPYQACTNPIO.

YAiIk&-MéBodol

MNa 1¢ avaykeg Twv TTEIPAPdTWY, eVANKA ATOpPO TTOU GUAAEXBNKav otmd éva
eAaiwva NG TTePIoXnS XaAKIBIKAG dlatnpolvtav o€ KAOUBIG woTokias. Ta auyd TTou
amébetav Ta OnAukd péoa o€ 24 Wwpeg, TUAAEyovTav Kal dIaTNEOUVTAV ATOMIKG O€
TPpuBAia, 6TTwg TTeplypdgetal amd Toug Pappas et al. (2007). O1 eKKOAATITOPEVEG
TTPOVUP@ES TWV BUO €10WV EKTPEPOVTAV PE auyd Tou AemmidoTiTépou E. kuehniella 1
ME VOU@eS TG aidag A. pisum. KaBnuepivd kai ae 6An 1n didpkeia TG aviAIKNG
QvAaTITUEnG, o€ KABE TTpOovUUQn TTPOoQEépovTav TrEPIcoOTEPEG aTTd 120 vOu@Eg
TpiTOU KaI TETAPTOU OTAdIoU TNG aidag A. pisum 1 dia TOOOTNTA AUYWv Tou E.
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kuehniella (mepirou 0,5gr). KaBe 12 wpeg yivoTav kartaypagr Tou oTadiou
avamTuéng kal TG empBiwong Twv atépwy. Ta TTeipduata TpayuaToTToIRBnKav o€
Bepuokpaaia 25°C kal pwToTrepiodo P 16:8. MeTd TNV OAOKApWON TNG AViAIKNG
avamTuéng Ta eviAika atopa dlatnpouvTtav ae (elyn o€ KAatdAAnAa diayoppwuéva
TTAaOTIK& KUAIVOPIKG KAouBid (Pappas et al. 2007). O apiBudg Twv auywv TTou
aTToTIBEVTO OTTO KABE BNAUKO OTTWG Kal N €mIRiwaon kal didpkela (wRS K&GBe BnAukou
KaTaypa@ovtav Kadnuepiva.

ATroteAéopaTta-Zu{ATnon

Ao TNV avaAuon Twv oTToTEAEOPATWY dIamoTwonke OT. n OIAPKEIQ TNG
TIPOVUNQIKAG avatrTuéng TTapouciace onuavTiky diagopotroinon petaiu Twv dUo
eidwv (F = 620,520; d.f. = 1; P < 0,001) kai ernpeaddtav amd 10 €idog TNG Agiag
TTou xpnoipotroiidnke (F = 235,126; d.f. = 1; P < 0,001) ka1 ydAioTa PE DIAPOPETIKO
TPOTTO0, OTa OUO €idn Tou peAetABnkav (F = 64,941; df. = 1; P < 0,001).
>uykekpipéva, 10 D. flavifrons avarmrtuooétav taxutepa atd 10 D. zelleri kai ota
O0Uo ¢€idn Aciag TTOU XpnoiyotroinOnkav. MapdAAnAa, n ouvoAikfy OIdpkela TnG
avAAIKNG avdaTrTugng Trapouciaos ONUAvTIKY JEIWON OTnv TEPITTTWON TIOU Ol
TIPOVUH®EG Kal Twv dUO €1dWV TpEPOVTaV e auyd Tou AemdoTtrtépou E. Kuehniella.

ZnuavTikf d10QopoTToiNaN CNUEIWBNKE KAl WG TTPOG Ta TTOCOOTA £TMIRiwoNG KATA
™ didpkela TG avlikng avdamtugng. Ta uwnAoTepa TTOOOOTA  emIRiwong
KaTaypdaenkav 6Tav wg Agia xpnoipoTtroidnkav ol VOU@ES TNG agidag A. pisum, evw
avegdptnTa amd TO €idog TNG TPOYPNG UWnAOGTEPa TTOCOCTA  emifiwong
kataypaenkav yia 1o D. flavifrons, até 611 yia 10 D. zelleri.

H didpkeia wnAg Kal n woTtrapaywyr Twv eVAAIKWY BnAukwy Twv dU0 €1dwv, dev
ETTNPEACTNKAV ONUAVTIKA atmmd 1o €id0g TNG Agiag ye 1O OTToI0 TPAPNKAV KOTA TN
didpkeia TG avAAikng avarTuéng (F= 3,817; d.f. = 3, 152; P = 0,015 ka1 F= 0,142;
d.f. = 3, 52; P = 0,934, avrioToixa). Zuykekpiyéva, n péan didpkeia (wnig yia 1o D.
flavifrons Atav 62 kai 50 nuépeg, evw yia 1o D. zelleri 40 ka1 49 nuépeg 6Tav wg Acia
KOT@ TNV TTPOVUMQ@IKA TOUG aAvATITUgn Xpnoidotroinénkav vOP@eS TnNG agidag A.
pisum kai auyd Tou E. kuehniella, avtiotoixa. O1 avTioTOIXEG TIMEG TNG MEONG
OUVOAIKAG woTrapaywyng Atav yia 1o D. flavifrons 331 kai 364 auyd avd BnAukd
kal yia 1o D. zelleri 300 kai 328 auyd avd 6nAuko.

ZUUTTEPACMATIKA @aivetal o1, Ta €idn D. flavifrons ka1 D. zelleri ptropei va
ETMIPILLVOUV Kal va avatrapdyovTal T6oo pe Agia dropa TG aidag A. pisum Kal auyd
Tou E. kuehniella. Av kal Ta dUO €idn atravTwvTtal oTo idlo evdiaiTnua, gaivetal Ot
TTapoucidlouv dlagopég oTn PloAoyia Toug. To D. flavifrons oe oxéon pe 10 D.
zelleri, €xe1 wia KAAUTEPN dUVATOTNTA TTPOCAPMOYNG OE CUVBNKEG £PYAOTNPIAKAG
EKTPOQPNG O MIO €VAAANOKTIKA TPO@ OTTWG Ol VUUQPEG TnG agidag A. pisum. Ta
aTTOTEAETUATO TNG TTAPOUCAG gpyaaiag PTmopolv va GupB&AAoUV OTnV avaTTugn
TNG MACIKNG EKTPOPHG TwV dUO €16WV GTO EPYACTAPIO.
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Effect of prey species on the development, survival and reproduction of the
predatory lacewing species Dichochrysa flavifrons and Dichochrysa zelleri
(Neuroptera: Chrysopidae)
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The effect of two prey species on preimaginal development, adult longevity and
egg production of Dichochrysa flavifrons Brauer and Dichochrysa zelleri
(Schneider) (Neuroptera: Chrysopidae)were studied under laboratory conditions.
The prey species tested were nymphs of the aphid Acyrthoshiphum pisum Harris
(Hemiptera: Aphididae) and eggs of Ephestia kuehniella (Zeller) (Lepidoptera:
Pyralidae). Aphid nymphs were more favorable prey compared to E. kuehniella
eggs resulting in high survival and short developmental time as well as in increased
adult longevity and fecundity of D. zelleri. The reverse was recorded for D. flavifrons
i.e. eggs of E. kuehniella were more favorable than aphid nymphs for development
and reproduction. The results of the present study could be useful for the
successful mass rearing of the two lacewing species.
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Emidpaon Tng Bepuokpaciag oTig SNUOYPAPIKESG TTAPANETPOUG AVATITUENG
TWV APTTOKTIKWYV EVTOpWYV Chrysoperla agilis ko Chrysoperla lucasina
(Neuroptera: Chrysopidae)

E. KAPATIQPIOY', M.A. MAMNAZ, . NAMAIQANOY', A.Z. KOBAIOZ? kai
r.A. MMPOY®AL'

7T,ummr Ayporikng Avamruéng, Anuokpireio MNavemotriuio ©pdkng, 68200 Opeotiada
Tewrovikn 2x0An, ApiototéAeio Mavemariuio Osooalovikng, 54124 Osooalovikn

€ OUVONAKES epyaoTnpiou, PeAETHBNKe n emidpacon Tng Bepuokpaciag oTnv
avdamTuén kal avatmapaywyr] Twv dUo ouyyevikwy €1dwv Chrysoperla agilis Henry,
Brooks, Duelli and Johnson kai Chrysoperla lucasina (Lacroix) (Neuroptera:
Chrysopidae). Ta Teipduata  Tpayuatotmoiidnkav o pia o€ipd  oToOgpwvV
Bepuokpaciwv (15, 20, 25, 27, 30, 32, 34 kal 36°C) kal wTOTTEPIOdO pE dIAPKEIX
QewTéQaong 16 wpeg. H peBodoloyia TTou xpnoipoTtroiRénke ATav avaioyn PE auth
TTou TrepIypageTal atrd Toug Pappas et al. 2008. Zuykekpipéva, auyd Twv EVTOUOU
TOoTTOBETOUVTAY QTOMIKA O¢ TTAAOTIKG TpuPBAia Petri 10 oTroia petagépovrav Kal
diatnpouvtav  OTIGC  OIOQOPETIKEG  OTaBepEéG  Bepuokpaaieg.  KaBnuepiva
Kataypd@ovtav n emBiwon Kal To oTadlo avatTuéng Twv TTPOVUPQWY WG TNV
evnAIkiwor Toug. Q¢ Tpo®r yia TIG TTPOVUUQEG XPENOIKOTIOINBNKAV KATEWUYUEVA
auyd Tou Ephestia kuehniella (Zeller) (Lepidoptera: Pyralidae). Ayéowg HeTa Tnv
evnAikiwon, Ta evilika peta@épovrav ot Celyn o€ KATAAANAa Slauoppwuéva
kKAouBi& wotokiag. Ta evAAika diatnpouvTav aTIS idlEG TUVOAKES Bepuokpaoiag Je
auTég TTou gixav avatrtuxBei katd tn didpkeia TG avAAIkng avamtugng. Qg Tpoen
yla Ta evAAIKa GTOMO XPNnoldoTroidnke KatdAAnAo didAupa TTpwrteivng, Caxapng,
peAIOU kal vepoU (Pappas et al. 2007). Na k&Be Bepuokpacia TTpoadiopioTnKav n
Si1dpkela CwAGS Twv BNAUKWY aTOPWY, N WOTTAPAywWYn, Ta TTOCO0TA EKKOAAWNG TWV
ATTOTIBEPEVWY QUYWV KOBwWG Kal n avaloyia @uAou Twv atoyévwyv. Me Bdon Ta
TTAPATTAVW OTOIXEia UTTOAOYIOBNKE N TIUA TNG evdoyevoug TaxUuTnTag augnaong yia Ta
Ouo €idn oTIg dIaPOPETIKEG Beppokpacicg. H TTepaitépw availuon Twv OTOIXEIWY PE
™ XPNOoN KOTAAANAWV PN YPAPMIKWY TTPOTUTTWY OUOXETIONG TNG TaxuTnTag
avamTuéng KaBwg Kal TG evdoyevoug TaxuTnTag augnong Pe Tn Beppokpaacia 61
o1, T600 TO Bepuokpaaiakd opia avdmTuéng 600 Kal n dpioTn Bepuokpaaia
avamTuéng dev dIEPepav ONPAVTIKA PETAEU Twv dUo €1dwv. H péyiotn Ty 1ng
evdoyevoUg TaxutnTag augnong karaypdaenke otoug 30°C kai yia Ta dUO €idn.
Mepaitépw avénon g Bepuokpaaiag atoug 32 kal 34°C 0drynoe O€ ONUAVTIKNA
peiwon 1600 TNG €miBiwong 600 Kal TNG WOTTAPAYWYAG, VW N Bepuokpaaia Twv
36°C frav 6avatngeopog kai yia Ta dUo €idn.

BiAioypaepia
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Effect of temperature on life-history traits of the predatory lacewing species
Chrysoperla agilis and Chrysoperla lucasina (Neuroptera: Chrysopidae)

E. KARAGIORGOU', M.L. PAPPAS?, G. PAPAIOANNOY', D.S. KOVEOS? and
G.D. BROUFAS'

"Department of Agricultural Development, Democritus University of Thrace, 68200 Orestiada,
Greece
2Faculty of Agriculture, Aristotle University of Thessaloniki, 54124 Thessaloniki, Greece

The effect of temperature on the development and reproduction of the two closely
related lacewing species namely Chrysoperla agilis and Chrysoperla lucasina
(Neuroptera: Chrysopidae) was studied under laboratory conditions. The
experiments were conducted at different constant temperatures (15, 20, 25, 27, 30,
32, 34 and 36°C) and a photoperiod of 16:8 LD. Frozen eggs of the floor moth
Ephestia kuehniella (Zeller) (Lepidoptera: Pyralidae) were used as food for the
lacewing larvae throughout immature development. The adult food for both species
consisted of a volumetric mixture of yeast hydrolyzed, sugar, honey and water.
Data analysis revealed that the effect of temperature on the developmental rate,
survival and reproduction was similar for both species. The maximum value of the
intrinsic rate of increase was recorded at 30°C. Further increase of temperature to
32 and 34°C resulted in an abrupt decrease in both survival and egg production
whereas 36°C was lethal for both species.
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Ev30€181KOG avTaywVIoHog HETASU TOu ACIATIKOU OPTTOKTIKOU a@ido@dyou
Harmonia axyridis (Coleoptera: Coccinellidae) ka1 EupwTraikwv g15wv
Coccinellidae

A. KATZANHZ' M. HILKER?, T. OTTE?, M. KENIS' ka1 D. BABENDREIER'

"CABI Europe-Switzerland, Rue des Grillons 1, 2800 Delémont, Switzerland
2Freie Universitat Berlin, Institute of Biology, Haderslebener Str. 9, 12162 Berlin, Germany

To apTmakTiké a@idopdyo Harmonia axyridis Pallas (Coleoptera: Coccinellidae)
eivar éva €idog Tou TTpoépxeTal atrd TNV Agia Kai €I0BAAAEI auTrV TNV TTEPiIodo OTNV
EupwTn. YmoyiadéuaoTe 6T auTtd TO €i00G TTNPEEALEI TOUG £VOOYEVEIG TTANBUCOUG
Coccinellidae péow TOU €VvOOEIBIKOU QVTAYWVIOUOU KOl TOU QVTOYWVIOHOU Yia
TPo®n. To éviopo autd eival AdN YVwWaoTd WG éva APIOTO EVOOEIDIKO APTTAKTIKO Kal
éxel mapatnenBei TTwg TPEPETal Kol PE wd amd AGAAa €idn Coccinellidae.
EmoTtnuovikég epyaaieg éxouv Oeifel TTWG v TA WA TWV TTEPICTOTEPWY EIBWV
Coccinellidae €ival sudAwTta oT10 OpTTOKTIKO H. axyridis, KATTOIO @QAivETAl TTWG
TTPOCTATEUOVTAI EVAVTIO O auTO TO éviopo. Epguvolpe Tnv KaTtavaAwaon wwyv Twv
Eupwtaikwv €dwv Coccinellidae amd mpoviugeg H. axyridis 1% nAikiag. Ta
arroteAéopara  deixvouv TTwWG wda amd T10 €idog Calvia quatuordecimguttata
(Coleoptera: Coccinellidae) dev katavaAwvovTal atod TIG TTPovUUPEG H. axyridis o€
avTtiBeon pe Ta WA Twv TTEPIOOOTEPWY Eupwtraikwyv €dwv TTacxaAitoag. Ol
TIPOVUUPEG TOU H. axyridis TTPOTINOUV PEXPI aKOMa Kal Ta wd gidoug Tou. Na va
eAeyxBei av ol XnUIKEG evwoelg TTou BpiokovTal oTNV ETIQAVEIN TWVY WWV Egival
uTTEUBUVEG  yia Ta oTToTEAéoPATa  auTtd, avtoAAGEaue TIG E€MIQAVEIEG TTOU
QTTOOTTACTNKAV OTTO Ta Wa Twv €1dWv H. axyridis ka1 C. quatuordecimguttata. Otav
Ta €TTEEEPYQAOUEVA QUTA WA OGBNKaV WG TPOYR OTIG TIPOVUNQES H. axyridis, Ta wd
Tou ¢€idoug C. quatuordecimguttata €yivav O OTTOOEKTA WG TPOPH ATTO TIG
TIPOVUN®ES evw TNV id1a oTIyuA Ta wa H. axyridis TrpoTiuAdnkav Alyotepo. AuTth n
avakaAuwn pag Oeixvel TN onuagia Twv XNUIKWY EVWOEWY TTou PBpiokovtal oTnv
EMQAVEID TWV WWV OTIG AAANAETIOPACEIG PETAEU Tou €idoug H. axyridis kol Twv
EupwTaikwyv €1dwv Coccinellidae. H xnuik av@Auon Twv wWWV auTwv gival utrd
€EENIEN yIO VO avOyVWPIOTOUV AUTEG OI XNUIKEG EVWOEIG.
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Intraguild predation between the invasive Asian ladybird Harmonia axyridis
(Coleoptera: Coccinellidae) and native European ladybirds

A. KATSANIS' M. HILKER?, T. OTTEZ2, M. KENIS' and D. BABENDREIER'

"CABI Europe-Switzerland, Rue des Grillons 1, 2800 Delémont, Switzerland
2Freie Universitat Berlin, Institute of Biology, Haderslebener Str. 9, 12162 Berlin, Germany

Harmonia axyridis (Coleoptera: Coccinellidae) is a ladybird of Asian origin that is
presently invading Europe. H. axyridis is suspected to affect native ladybird
populations through intraguild predation and competition for food. This invasive
species is known to be a top intraguild predator and reported to attack the eggs of
many coccinellid species. Studies have shown that while the eggs of many species
were highly palatable to H. axyridis, some appeared to be protected against the
predation of the invasive ladybird. We are currently investigating the palatability of
the eggs of many native European coccinellid species to predation by neonate H.
axyridis larvae. Results show that eggs of Calvia quatuordecimguttata (Coleoptera:
Coccinellidae) are not eaten by H. axyridis, in contrast to those of most other
European ladybirds. Harmonia axyridis eggs are also highly palatable to its own
larvae. To verify whether chemical compounds that are found on the surface of the
eggs are responsible for these results, we exchanged the extracts of the surface of
H. axyridis and C. quatuordecimguttata eggs. When these treated eggs were
provided to H. axyridis larvae, C. quatuordecimguttata eggs became more
acceptable to predation while H. axyridis eggs became much less preferred. This
finding clearly shows the importance of surface chemicals in the interactions
between H. axyridis and native ladybirds. Chemical analysis of the eggs will be
conducted to identify these surface chemicals.
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H e€akpifwon Tng amoTteAeoHATIKOTNTAG TOU Tyrophagus putrescentiae
(Astigmata: Acaridae) wg BIOAOYIKOU TTAPAYOVTA AVTIMETWITIONG TWV
mpOoVUNQWYV Tou Lasioderma serricorne (Coleoptera: Anobiidae)

G.C. CANEVARI', 3.X. MANAAOIMNOYAOY?, F. REZENDE', L.R.A. FARONF,
J.E. SERRAO*, J.C. ZANUNCIO' ka1 K.©. MITOYXEAOX®

’Departamento de Biologia Animal, Universidade Federal de Vigosa, 36571-000, Brasil
2Te)(vvoy/Ké Exmraideutiké 16pupa Osaoalovikng, Epyaarnpio EvrouoAoyiag, TO141, 57400
2ivdog, Osooalovikn
3 Departamento de Engenharia Agricola, Universidade Federal de Vigosa, 36571-000, Brasil
4 Departamento de Biologia Geral, Universidade Federal de Vigosa, 36571-000, Brasil
®Fewmoviko lMavemaorthuio ABnvwv, Epyactnipio MNewpyikng ZwoAoyiag kar EvropoAoyiag, lepd
0d6¢ 75, 11855 AbBrva

Metd atmd TTOAUETH €peuva eTTi TWV QUOIKWY £xBpwv Tou Lasioderma serricorne
(Coleoptera: Anobiidae) (Papadopoulou and Athanassiou 2004, Papadopoulou
2006) Bpébnke oT TO TOAUQAYO Akapl Tyrophagus putrescentiae (Astigmata:
Acaridae) (Hughes 1976, Hubert 2006, Aygun 2007) ecival OpPTTOKTIKO Twv
TIPOVUP@WYV TOou L. serricorne. Xtnv mapoloa epyacia, ylo TpwTtn @opd, EyIve
€€akpiBwaon TNG OTTOTEAECUATIKOTNTAG TOU TTAPATTAVW QPTTAKTIKOU WG WECO
BIOAOYIKAG QVTIMETWTTIONG TWV TIPOVUPQWY Tou L. serricorne evog ooBapoTaTou
exBpolu  TOMwv  amobnkeupévwy - mpoidviwv  (Hill  2002). H  €peuva
TTPayUATOTTOINONKE TTPOKATAPKTIKA TO €106 2006 01O EpyacTipio Tng EviouoAoyiag
Tou A.T.E.1.O®. kai To 2007 oTto Federal Universitdade of Vigosa in Vigosa, Minas
Gerais State, Brazil. H ektpo@n Tou L. serricorne, Tou T. putrescentiae KaBwg Kai n
TTapakoAouBnon NG dpAong TOU APTTAKTIKOU, £yIVE eVTOG BaAduwyY PE eAeyXOuEVN
Bepuokpacia, oxeTIK uypagia kal QwTioud. ‘Eyive avdAuon TTapaAAaKTIKOTNTOG
Twv dedopévwy NG £peuvag (ANOVA) kal n oUyKpIoN TWV HECWVY OpWV EYIVE UE TO
test Tukey (P<0.05). Ta amoteAéouara Tng épeuvag £d€1§av OTI UTTAPXEl UWNAR
OPTTOKTIKOTATA TWV TTPOVUPGWY Tou L. serricorne atd 10 akapl T. putrescentiae
YEYOVOC TO OTToi0 divel TN duvaTOTNTA VO XPENCIKOTIONBEl TO TTapaTTdvw GKaAp! WG
BioAoyiké péco avTINETWTTIONG Tou L. serricorne.
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serricorne (F.) (Col., Anobiidae), found for the first time in tobacco stores in Greece.
J. Pest Sci. 77: 183-184.

Potential of Tyrophagus putrescentiae (Astigmata: Acaridae) for the
biological control of Lasioderma serricorne (Coleoptera: Anobiidae) larvae

G.C. CANEVARI', S.CH. PAPADOPOULOU?, F. REZENDE', L.R.A. FARONF,
J.E. SERRAO*, J.C. ZANUNCIO' and C.T. BUCHELOS®

1Depan‘amento de Biologia Animal, Universidade Federal de Vigosa, 36571-000, Brasil
2 Technological Educational Institute of Thessaloniki, School of Agricultural Technology,
Laboratory of Entomology, P.O. Box 141, 57400 Sindos, Thessaloniki, Greece
3Depar1amento de Engenharia Agricola, Universidade Federal de Vigosa, 36571-000, Brasil
4 Departamento de Biologia Geral, Universidade Federal de Vigosa, 36571-000, Brasil
®Agricultural University of Athens Laboratory of Agricultural Zoology and Entomology, lera
Odos 75 11855 Athens, Greece

After a long-term study on the Lasioderma serricorne (Coleoptera: Anobiidae)
natural enemies, it was found that the Tyrophagus putrescentiae (Astigmata:
Acaridae) polyphagus mite is a predator of L. serricorne larvae. It is the first time
that the efficiency of said predator was assessed as a means of biological control of
L. serricorne larvae, a major enemy of many stored products. Preliminary research
was conducted throughout 2006 at the Technological Educational Institute of
Thessaloniki Laboratory of Entomology and during 2007 at the Federal
Universidade of Vigosa in Vigosa, Minas Gerais State, Brazil. L. serricorne and T.
putrescentiae breeding, as well as monitoring of the predator’s activity, was carried
out within controlled temperature, relative humidity and lighting chambers. Results
were submitted to ANOVA and averages were compared using the Tukey test
(P<0.05). The results indicate that the T. putrescentiae mite is highly predacious on
L. serricorne larvae, which in turn allows for said mite to be used as a L. serricorne
biological control agent.
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FeveTikn Sopn Tou aAeupwdn Tou Katrvou Bemisia tabaci (Homoptera:
Aleyrodidae) ka1 Trapoucia evOooUuuBIWTIKWY BaKTnPiwyv o eAAnviKoug
mwAnBuouoUg

A. TEATKAPAKOY', J.B. KRISTOFFERSEN', M. IPIZNOY", E. AOKIANAKHE?
ka1 K. MIMTOYPTZHE?

"E6viKS 16pupa Ayporikng Epeuvag, Ivatitouro lNpooragiag @urwv HpakAgiou Epyaarnpio
EvrouoAoyiag kai 'swpyikng ZwoAoyiag, T.0. 2228, 71003 HpdkAgio
2Tu17ua Aiaxeipiong lMepiBaArovrog kar Puaikwv lMNépwv, Mavemariuio lwavvivwy, 30100 Aypivio

To évropo Bemisia tabaci (Homoptera: Aleyrodidae) €xel TTaykOouia €EATTAWGON
Kal gival évag anuavTikog eX0pOG TwV KAANIEPYOUUEVWY QUTWV KAl QOPEAG QPUTIKWV
Iwv. O1 mAnBucopoi TOUu TTapPOUCIAlouv  AvOTTOPAYWYIKO acuuBifacTto  Kai
dlakupdavoelg o€ TTOAOUG 0IKOAOYIKOUG, QUOIOAOYIKOUG KAl YEVETIKOUG TTOPAYOVTEG
ooNywvTag otnv Tagivounaon toug o€ évav aplBud SlIapopeTIKwy BIGTUTTWY. ATTO
autolg, o Pidtuog Q eival o emKpaTéoTeEPog OtV EAAGSa kai o€ GAAEG
MeooyelokEG XWPES Kal €XEl Onuepa dlaoTrapei oe 6Aov Tov K6éopo. H avaluon Tng
VOUKAE£0TIOIKAG aAAnAouyiag evog TurfuaTtog Tou pitoxovopiakol DNA (mtDNA) trou
KwoIKoTTolEl yia To €vqUUOo TnG KuToXpwuikng o&eiddong | (COIl) trapouciace
eAAXIOTEG DIAPOPEG METALU TWV EAANVIKWY OEIYUATWY TTOU KATaTdooovTal OAa aTov
utrofiétutro Q1. XpnoIgoTToivTag 8 TTOAUPOP@IKOUG OEiKTEG MIKPOOOPUPOPIKOU
DNA e€etdoaue TNV YEVETIK TOIKINGTNTO Tou B. tabaci, kal Tnv €Ktaon Tng
yovidiakrg pong o€ 37 TTANBuopoug atd Thv nreipwTik) EAAGSa kal Tnv Kpritn TTOU
gixav ouMeyei oe dila@opa €idn QUTWYV EEVIOTWY O BEPPOKNTTIAKES KAl UTTAIBPIEG
KaANi€pyeleg. H yeveTikly diagopoTroinon avaAuBnke cuykpivoviag Tnv diaoTropd
TWV YOVOTUTTWV €VTOC Kal JETAEU TTANBUCHWY Kal UTTOAOYICOVTOG TOV OUVTEAEOTR
Fst. H yovidiakr) pory petafl opiopévwv TTANBuouwy ATV peyaAn (UHikpd Fst =
0,0013, amoucgia onuavTtikig diagopoTtroinong P > 0.05) evid onUAvTIKA YEVETIKA
dlagopotroinon (Fst = 0,33 P < 0.01) Bpébnke petatu aAAwv TTAnBucpwv. H
Mrrayeaiavr) avdAuon (Bayesian clustering and admixture analysis) diaxwplioe Ta
1070 aTopa oc SUO KUPIEG YEVETIKEG OPAdEG N pia TTeplAapPBavel droua amod Tnv
nreipwtik EAAGSa kai Tnv Bopeio Kpntn kai n deltepn mepiAaudvel dtoua atmo
v Noétmio Kpntn. AvaAdon tng popiakng diakupavong (AMOVA) emtpétel Tnv
TepaITépw OlEpelivnon TNG dIOPOPOTTOINCNG EVIOS TNG KABE YEVETIKAG ONAdAG KAl
TNG TUXOV OUCYETIONG TNG ME TO €id0g TOU QuUTOU &eVIOTHA, | pE TOv TUTTO TOU
eVOIAITAPATOG (BEPUOKATTIO-UTTAIBPOG).

EmimrAéov €6eTAOTNKE N UTTAPEN CUOXETIONG TNG YEVETIKNG dlaQOPOTToinong PE TNV
TTAPOUCIia TwWV €E€VOOCUMBIWTIKWY HN UTTOXPEWTIKWVY PBakTnpiwv Arsenophonus,
Cardinium, Wolbachia, Hamiltonella kai Rickettsia e €€€IOIKEUPEVOUG EKKIVNTEG TTOU
evioxuouv Ta 16S 1 23S rDNA yovidia. H Trapoudia Twv BakTnpiwv autwyv OTa
évropa €xel Bpebei va eival ouvdedeuévn €iTe PE avaTTAPAYWYIKEG AVWHAAIEG €iTE PE
avOekTIKOTNTO OE TTOPOOITOEI®N Kal @aiveTal va Traifel onuavtiké pdho oTnv
olkohoyia kal €EEMIEN Twv &eVIOTWV Toug. Agv evTOTTIOTNKAV OTOUG €AANVIKOUG
TANBucpoUg Ta Arsenophonus, Cardinium kai Rickettsia evw ta Wolbachia, kai
Hamiltonella BpéBnkav o€ peydAo T0000TO TWV ATOPWYV TTou egeTdaTnKav (> 80%).
2TV OUVEXEID TTPAYMOTOTTOINONKE MOPIAKOG XAPOKTNPIOWOG TOu  BaKTnpiou
Wolbachia atmé &iapopeTikoUlg TTANBuopoug Tou B. tabaci kdvovtag pia MLST
(Multilocus sequence typing) avdAuon XpnoigoTTOIWVTAG TNV aAAnAouxia 5
guvtnpnuévwy yovidiwv (gatB, coxA, hcpA, ftsZ, fbpA) kabBwg €TTiong Tou yovidiou
wsp. Me Tnv ava@Auon authi TautoTroidnkav OUO0 OIOQOPETIKA OTEAEXN TOU
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BakTtApiou Wolbachia n trapoudia Twv OTroiwv O&v GUUTTITITEI PJE TOUG YEVETIKOUG
TANBUCPOUG 6TTWG auToi dlaxwpifovTal Je TNV avAAUCH TWV PIKPOSOPUPOPWV.
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Population genetic structure of the whitefly Bemisia tabaci (Homoptera:
Aleyrodidae) and presence of endosymbiotic bacteria

A. TSAGKARAKOU', J.B. KRISTOFFERSEN' M. GRISPOU', E. DOKIANAKIS?
and K. BOURTZIS?

"National Agricultural Research Foundation, Plant Protection Institute, Laboratory of Entomology
and Agricultural Zoology, P.O. Box 2228, 71003 Heraklion, Greece
2Department of Environmental and Natural Resources Management, University of loannina, 2,
Seferi st., 30100 Agrinio, Greece

Bemisia tabaci a major pest of agricultural crops is considered a species
complex of numerous biotypes with diverse ecological, physiological and genetic
characteristics. In combination with polyphagy and virus transmission it is one of the
most devastating and rapidly expanding invading species. Based on mitochondrial
DNA differences we found that the Q1 (=Q west) biotype is predominant in Greece.
We used eight microsatellite polymorphic markers to investigate the genetic
population structure and estimate the extend of gene flow between 37 populations
coming from the continental Greece and Crete. We found that in some cases gene
flow may be low even between populations separated by just a few kilometers.
Bayesian analysis revealed two main genetic groups, the first with populations from
continental Greece and North Crete and the second with populations from South
Crete. Monitoring of the presence of secondary symbionts of B. tabaci using
specific primers revealed the presence of Wolbachia and Hamiltonella in high
frequency (> 80 % of the individuals tested) and absence of Arsenophonus,
Cardinium and Hamiltonella from the greek populations. We further performed a
multilocus sequence typing for Wolbachia (genes gatB, coxA, hcpA, ftsZ, fbpA and
wsp) and we found the occurrence of two Wolbachia strains in the Greek
populations.
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Mopiakn Tautotroinon Twyv BIoTUTTWY Tou aAeupwdn Bemisia tabaci
(Hemiptera: Aleyrodidae) pe Tn pé8odo TagMan® PCR

AX. MANATIANNHZ', N. ZEPA®EIAHZ', N.I. KATHZ2, M. XATZHETYAAH?,
N. IQANNOY* kai J.K. BROWN?®

"IvoTirodTo It swpyikwv Epeuvwy Kumpou, T.0. 22016, Neukwaia 1516, Kdmpog
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O aAeupwdng Tou KkamvoU Bemisia tabaci (Gennadius) (Hemiptera:
Aleyrodidae), katat@ooeTal QAVAYECA OTOUG ONUAVTIKOTEPOUG EVTOUOAOYIKOUG
eXBpoUG TwV KAAANIEPYOUUEVWY QUTWYV GE OAOKANPO Tov KOGOWO, TTPOCRAAAOVTAG
mepioaoTepa amd 500 €idn @utwv (Brown 1994) kai petadidovrag TTapdAAnia
ToUuAdyioTov 100 dIaQOopPETIKES 10AOYIKEG aoBeveieg. MExpl oruepa €xouv avapepOei
Tévw ammd 20 BIOGTUTTOI TOU EVTOUOU TTAYKOOMIWG PE BAon To €0pog EeVIOTWY, TV
avaTTaOpPaAYWYIKH IKAVOTATA, TNV avBEKTIKOTNTA OE EVIOUOKTOVA KABWG KAl Tnv
IKavVOTNTA pudéocng QUTIKWV 1wV (Perring 2001). ZKorrc’)g NG epyaciag ATAvV n
avaTtrTuEn HIag véag OlIayVWOTIKNG 60K|png yla TNV TauTtoTroinon Twv Blotimwy B, Q
Kal A, n otroia Bam(sml OTO CUCTAMATA aAuméwmg avtidpaong NG Tro)\upspaor]g
TTPAYUATIKOU XPOVOU (Real Time TagMan® PCR) kai gpapuoyn g yia N
dlgpelivnan TnNG Trapouciag Twv dlapopwy BIOTUTTWY Tou evidpou o€ EANGSa kai
Kotrpo. MNa 10 okotrd auTto, £yive euBuypduuion TG VOUKAeoTISIAKNG aAAnAouyiag
Tou Yyovidiou TnG MITOXOVOPIOKAG KUTOXPWHIKNAG o&eiddong | (mitochondrial
cytochrome oxidase |, mtCOI) BioTUTTWV TOU €VTOUOU ATTO OPKETEG TTEPIOXEG TOU
TTAQVATN Kal oxedIdoTnKay €10IKOI oplakoi avixveuTég (Papayiannis et al. 2009).

H véa dokiun agiohoynBnke pe TANBUCHOUG aAeupwdwyv atrd dIAPOPEG XWPES
NG Eupwting, Tng Meooyeiokng Aekdvng kai TnG AyepIKNG. MapdAAnAa, ouykpibnke
pe dnuooisupéveg peBddoug, 0TTwg N cuuBarikl PCR (Tsagkarakou et al. 2008) kai
n avdAuon TToAupop@iocpou Tou yovidiou mtCOl pe Tn Xprion TIEPIOPICTIKWY
evdovoukAeaowv (Bosco et al. 2006), divovrag tautdéonua ammoTeAéopaTa. XTa
TTAQioI0 €vOG BIAKPATIKOU TTPOYPANMOTOS Ouvepyaaiag Petagu Tou IvoTitouTou
Mewpyikwyv Epeuviov Kutrpou kai TG MewTrovikAg Zx0oAng Tou AMNO cuAAéxBnkav
kai eAéyBnkav epyaoTtnplokd mepioodtepa amd 1000 evAAika aropa Tou B. tabaci
amd 42 dio@opeTikoUG  gevioTég ammd  Tnv  EAGSa  (Hmreipwtiky  EAAGSQ,
Mehomrévvnoog, Kpntn, Zkidoog, Poéog) kai v Kumrpo. OAa Ta &eiyuarta
s)\ayxer]chv ue T Sokipfp TagMan® PCR, ev) amé TouAdyioTov éva drouo KGBe
TTEPIOXNG, EYIVE TTPOCOIOPIOUOG TNG VOUKAEOTIBIAKNG Tou aAAnAouxiag Kal oUyKpIon
ME GAAEG dnuooieupéveg aAAnhouyieg.

Ta amoteAéopata €dcifav OTI OTIG TTEPIOXEG TNG HreipwTikAg EAAGdaG, Tng
Mehotrovvrioou, TG KpAtng kair tng ZkidBou, ol TTANBucpoi TTou eAéyxBnkav
avrikouv oTov BIoTutro Q. ¥1n P80, Tautotroirénke 16co o Biétutrog B 600 kai o Q.
>tnv  Kompo, emkparei o Bidtumrog B Tou  evromifetal o€ OAeg  TIG
AaxavoTTapaywyikéG  TTEPIOXEG, €VW OE  TIEPIOPIOUEVN  €KTAOTN, KUupiwg OTO
BopeloduTikG TPAUA TNG VIAOOU, EVTOTTIOTNKE Kal O PIOTUTTOG Q. PUAOYEVETIKN
avaiuon Tou yovidiou mtCOIl Twv TTANBucuwy Tou gvtouou atoé Tnv EANGSa kai Tnv
Kdtrpo, katédeige ot o1 Bidtutrol B kai Q katrardoogovralr ato Bopeio A@pikaviko-
Meooyelak6-MeoavaToAlké TAEO TOU CUMPTTAEYHATOG TOU aAeupwdn Tou Katrvou
(Bemisia tabaci complex).
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Molecular identification of Bemisia tabaci (Hemiptera: Aleyrodidae) biotypes
using TagMan™ PCR
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A real-time polymerase chain reaction (PCR) assay based on TagMan®
technology was developed and evaluated for the rapid detection of the B, Q and A
biotypes of Bemisia tabaci (Gennadius) (Hemiptera: Aleyrodidae). The assay was
optimized and evaluated using different whitefly population species collected from
Europe, the Mediterranean Basin and the American continent. An extensive survey
was conducted during 2006-2009 in order to identify the distribution and prevalence
of B. tabaci biotypes in Cyprus and Greece using the real-time PCR diagnostic
assay. More than 1000 adult whiteflies collected from 42 cultivated and weed plant
species were individually haplotyped using TagMan® PCR, and the results of the
assay were validated by restriction fragment length polymorphism analysis and
DNA sequencing of the mitochondrial cytochrome oxidase | (mtCOIl) gene. Two
biotypes, B and Q, were identified in the collected plant species on the island of
Cyprus. Biotype Q was the only biotype found on the mainland of Greece and the
islands of Crete and Skiathos, whereas both Q and B were identified on Rhodes
island. The real-time PCR and RFLP assays consistently yielded the same results,
but the real-time assay was more sensitive and less time consuming. Phylogenetic
analysis of the mtCOI DNA sequences corroborated the identity of the B and Q
biotypes and the haplotypes were grouped in the major North African-
Mediterranean-Middle Eastern clade of the B. tabaci complex.
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XpARon HoplaKWYV BEIKTWY yia Tn digpedvnon diagopwyv o€ TANBUC0UG Tou
HeAIToydvou eviopou Physokermes hemicryphus (Homoptera: Coccidae)
otnv EAAGSa: MpokatapkTiki ‘Epeuva

N. EMMANOYHA, B. EYAITEAOY ko1 M. MIOYTA

Epyacornpio ewpyikng ZwoAoyiag kar EvropoAoyiag, ewtroviké Mavemioriuio ABnvwy, lepd O66¢
75, 11855 Abrva

To pEM TTAPAYETQI XPNOIMOTTOIWVTOG WG TIPWTN UAN VEKTap avBéwv N
MEAITWHATA. 2T OeUTEPN TIEPITITWON EUTTAEKOVTAI PEAITOYOVA EVIOPO TA OTToid
TpEPOUEVA aTTd Ta QUTA TTapdyouv TO MeAiTwua. MNa tnv EANGSa, 1o péAia
MeEATwPATwY @BAavouv 10 65-70% TnG OUVOMIKAG TTOOOTNTAG TIOU TTApPAyeTal
eTnoiwg (Zografou et al. 2002). Ztnv TepimTwan TnG eAdTng, Abies cephalonica
(Pinales: Abiaceae), 10 OnuAvTIKOTEPO MENITOYOVO £VIOUO €ival TO KOKKOEIDEG
Physokermes hemicryphus (Dalman) (Homoptera: Coccidae).

Ta xapakTnEIoTIKA ToUu PeAIOU eTTnpeddovTal atmd dIAPOPOUG TTAPAYoVTEG OTTWG
TO QUTO Kal TIG TTEPIBAAAOVTIKEG OUVOAKeS (Sabatini and Barbattini 2003). To péAl
TTOU TTaPAyeTal 0To €AaTOdAC0G Tou 6poug Maivaho Tng MNeAoTTovviicou, TTap’ OTI
TpoépxeTal amd peAiTwpa Tou idlou eviopou (P. hemicryphus) €xel TeAgiwg
OIA@OPETIKY EU@AvVION Kal yeUon atrd ekeiva TTou TTpoépxovTal ammd aAAa eAatoddon
NG Xwpag. To péN autd yvwoTd Kal wg Pavihia gival TTpoidv MNpooTtateupévng
Ovopaciag MpoéAeuong (MOIMT) akpIBwg Adyw Twv IBIAITEPWY UOPPOAOYIKWV Kal
GAAWV XapaKTNPICTIKWY TOU. ZTNV ava¢Atnon Tng aiTiag autrig Tng dlagpopoTroinang
eCeT@leTal N mMOavoTNTa UTTAPENG YEVETIKA OIQPOPETIKWY TIANBUCUWY Tou P.
hemicryphus 010 Maivaho o€ oxéon he AANEG TTEPIOXEG TNG XWPOG. ZTNV TTapouoa
TTPOKATAPKTIKA €PEUVO MEAETATAI N evOEXOMEVN YEVETIKA dlagopotroinon tou P.
hemicryphus o€ TTAnBucuoOUG Tou eviOpou oTo 6pog MdpvnBa - ATTIKY Kal 0TO 6pOg
Maivado — TlehoTrédvvnoog, Pe TNV TEXVIKN TTPOCadIopIoyoU TNG VOUKAEOTIOIKNAG
aAAnAouyiag (sequencing), yovidiakoU TUAPATOG Tou piItoxovopiakoU DNA.

MpayuatorroinBnke dciydaToANWia akuaiwy atopwy ammd kGBe TTANBucud TO
otroia peTa@épdnkav {wvtavd oto EpyacTtipio Kai ToTmoBetidnkav oToug -20°C.
AkoAoUBnoe atoudévwaon oAlkou DNA avd dartoyo kal oAucidwTh avTidpaon
moAupepdong (PCR) pe {elyog eKKIVNTWY 01 OTToiol TTpoadiopifouv TO yovIdIaKO
THAMG TTOU  eAéyxel Tnv ouvBeon Tng utropovadag | Tou OUPTTAGKOU Tng
KUTOXPWHMIKAG ogeiddong (COQl) TOU MITOXOVOpIOKOU DNA: (5-
GGTCAACAAATCATAAAGATATTG G-3 Kal 5'-
TAAACTTCAGGGTGACCAAAAAATCA-3’) (Folmer et al. 1994). EAéyxBnkav 1O
ATTOTAEOUATA TWV AVWTEPW OIABIKACIWY PE NAEKTPOPOPNON TIHYHATOS ayapolng
2% ka1 TéAog €yive kaBapiouodg Twy TTpoidvTwv PCR pe 1o Nucleospin extract Il kit
(Macherey-Nagel), kabwg kar TTPoadIoPIGUOS TNG VOUKAEOTIOIKNG aAAnAouyiag Tou
avwTépw yoviIdlakoU TuAuaTog Mpéow Tng etaipeiag Macrogen. H oTamoTiki
emeCEPYATia TWV ATTOTEAEOUATWY £YIVE PE TO UTTOAOYIOTIKG TTakéTa BioEdit 7.0.9.0,
CLUSTALW?2 ka1 MEGA 4.

Ta amroteAégpaTta deixvouv OTI o1 dUO £€eTaoBEVTEG TTANBUGOI dlakpivovTal, Kad’
60ov gu@avifouv eTravaAapBavoueves dIaQopPEC 0T VOUKAEOTIOKN aAAnAouyia Tou
OUYKEKPIPEVOU yovIdlakoU TufuaTog. Eival mlavév n yevetiki auth diagopoTroinan
TOU €vIOUOU va CUPBGAAEl oTa 1810iTEPO XOPAKTNPIOTIKA TOU pEAIOU eAdTNG OTnV
TTeploxn TG Burivag.
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Molecular markers for the discrimination of Physokermes hemicryphus
(Homoptera: Coccidae) populations from different areas
of Greece: Preliminary study

N. EMMANOUEL, V. EVANGELOU and M. BOUGA

Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens, lera Odos 75,
11855 Athens, Greece

The production of honey in Greece is based on flowers’ nectar and pollen or
honey dew that is excreted by specific insects. One of the most important honey
dew insect in Greece is the coccoid Physokermes hemicryphus Dalman
(Homoptera: Coccidae) that produces honey dew on the Abies cephalonica
(Pinales: Abiaceae). The characteristics of honey are influenced by various factors
like the plant and the environmental conditions (Sabatini and Barbattini 2003). The
honey produced from fir forest of mountain Menalo — Peloponnese is highly
different from the rest of fir forest in Greece. This is the reason that honey from
Menalo is characterised as PDO (Protected Designations of Origin).

In the present preliminary study, the genetic structure of the honey dew insect P.
hemicryphus from mountain Menalo-Peloponnese and mountain Parnitha-Attica is
investigated using sequencing of COl mtDNA gene segment. Adult individuals were
collected and kept at -20°C till the DNA extraction. During the next step, a pair of
primers was used for the Polymerase Chain Reaction (PCR) for the mitochondrial
cytochrome oxidase subunit | (COIl): (5-GGTCAACAAATCATA AAGATATTGG-3
and 5-TAAACTTCAGGGTGACCAAAAAATCA-3). Afterwards, the PCR products
were checked using agarose gel electrophoresis 2%. PCR products were purified
using the Nucleospin extract Il kit (Macherey-Nagel). Individual sequences were
determined via automated sequencing of both strands of each mtDNA gene
segment provided by Macrogen Company. Multiple-sequence alignments were
done with CLUSTALW?2. For data processing, the packages MEGA 4 and BioEdit
7.0.9.0 are being applied.

The results show that the two populations of P. hemicryphus can be
discriminated based on the sequencing of the above mentioned mtDNA gene
segment. It is possible that genetic differentiation of P. hemicryphus populations in
Menalo mountain is a parameter that has effect on the above mentioned difference
in honey produced from Menalo mountain.
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XpARon MOPIAKWYV BEIKTWY Yia T S1AKpIoN TTANOUCHWY TWV APTTOKTIKWV
eviopwv Macrolophus pygmaeus (Hemiptera: Miridae) kau Macrolophus
melanotoma (Hemiptera: Miridae)

B. EYAITEAOY, M. MIIOYT A, N. EMMANOYHA, A. MEPAIKHZ kai
r. NANAAOYAHZ

Epyaotnpio Newpyikrs ZwoAoyiag kai EvrouoAoyiag, ewtrovikd MNavemioriuio ABnvwy,
lepd O66¢ 75, 11855 ABrva

21a TAdicla  Tng ouyxpovng OAokAnpwpuévng Alaxeipiong ExBpwv  Twv
KOAMIEQYEIWY N AKPIBAG TAUTOTTOINGN TWwV  XPNOIUOTTIOIOUMEVWY  WPEAIMWYV
opyaviopwv £xel 1Id1aitepn onuaoia. To yévog Macrolophus TrepIAauBAvel apTTakTIKA
évropa TTou TpEpovTal Je TTOAAOUG emilruioug exBpoug (Perdikis and Lykouressis
2000, Enkegaard et al. 2001) og OepuoknmOaKEG 1 UTTAIBPIEG KAAAIEPYEIEG
KNTTEUTIKWY. 2TNV TTEPITTTwon Twv €dwv Macrolophus pygmaeus (Rambur)
(Hemiptera: Miridae) kai Macrolophus melanotoma Costa (=M. caliginosus Wagner)
(Hemiptera: Miridae) n &1Gkpior) Toug BaciCeTal OUCIAOTIKA OTO XPWHA TOU TTPWTOU
dpBpou NG Kepaiag kal oto QuUTO EevioTh. ETeidn ouwg n S1dkpion autr dgv €ivai
avTa aglommoTn, Ta TEAEUTAIO XPOvIa £XOUV Yivel TTPOOTTABEIEG TTPOTSIOPICHOU TWV
O0Uo autwv €1dwv pe xpnon poplakwv deiktwv (Perdikis et al. 2003, Martinez-
Cascales et al. 2006). To autouég Dittrichia viscosa L. (Asteraceae) Bewpeital
Eeviotng Tou M. melanotoma, evw €idn TnG oikoyévelag Solanaceae eival £evioTég
Tou M. pygmaeus. ZTnv TTapoUoa €PEUVA, WE TNV TEXVIKA TOU TTPOCdIOPIGHOU
VOUKAEOTIOIKAG ~ aAAnAouxiag  (sequencing)  yoviOIOKWV  TUNUATWY  TOU
piToxovdpiakou DNA, mTpoadiopifovTal poplakoi OeikTeg Ye aTdX0 Tn OIAKPION TWV
M. pygmaeus ka1 M. melanotoma.

Katd tnv meipapatiki diadikagia £yive apyIka n O€lyyatoAnyia akuaiwyv atopwy
TOU KGBe €idoug Ta oTroia TOTTOBETHONKAV O€ KaBapr] aAKOOAN 1 PETa@EPBNKAV
wvtava oto EpyacTtripio kai QuAdytnkav atoug -20°C. AkohouBnoe atmoudévwan
oAikoU DNA avd drouo kai aAucidwth avtidpaon moAupepdong (PCR) pe 2 {euyn
EKKIVNTWV TTOU TTPpoodlopidouv TO yovidIoKO TURMA TToU eAEyXel T olvBeon a) TnNg
utTogovadag | Tou OUPTTAGKOU TNG  KUTOXPWWIKAG o&eiddong (COl) (5-

GGTCAACAAA TCATAAAGATATTGG-3’ Kal 5-TAAA
CTTCAGGGTGACCAAAAAATCA-3') (Folmer et al. 1994) kai B) TNG MIKPAG
uTTOOVAdAG TOU pIBocwPATOG (12srDNA) (5-AAACTG

GGATTAGATACCCCACTAT-3 «kai 5-GA GGGTGACGGGCGGTGTGT-3')
(Palumbi et al. 1991). Xtn ouvéxela, yia AOyoug eAéyxou Tng Oiadikaoiag
TTPAYHATOTTOINONKE NAEKTpOPOPNON TAYHATOS ayapdlng 2% kai TEAOG Eyive
kaBapiopdg Twv TpoidvTwy PCR pe 10 Nucleospin extract 1l kit (Macherey-Nagel),
KaBwg Kai TTpoadIiopIoudg TNG VOUKAEOTIBIKAG aAAnAouxiag Tou avwTépw yovidiokou
THAMATOG Méow TNG eTaipeiag Macrogen. H otamoTiky emegepyagia  Twv
ATTOTEAEOUATWY £YIVE PE TA UTTOAOYIOTIKG TTaKETA BioEdit 7.0.9.0, CLUSTALW2 kai
MEGA 4.

Ta amoteAéopata Tng €peuvag £0eiav OTI Ta dUO aQuTd yovidloKd TuAuaTa
MTTOPOUV va atmmoTeAEo0oUV OEiKTEG BIGKPIONG TWV aVWTEPW E1BWYV, dedopévou OTI yia
10 YoVvIdI0KO TuApa COIl To TTooooTéd dia@opoTroinong Twv BAcewv PETAU Twv dUo
e1dwv eivai epitmou 9,3% kai yia T1012srDNA 6,5%.
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Molecular techniques are used to discriminate populations of the predators
Macrolophus pygmaeus (Hemiptera: Miridae) and Macrolophus melanotoma
(Hemiptera: Miridae)

V. EVANGELOU, M. BOUGA, N. EMMANOUEL, D. PERDIKIS and
G. PAPADOULIS

Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens, lera Odos 75,
11855 Athens, Greece

In the framework of modern |.P.M. arthropods are used more and more and the
precise identification of the beneficial organism is of high importance. In
Macrolophus sp. two species Macrolophus pygmaeus (Rambur) (Hemiptera:
Miridae) and Macrolophus melanotoma Costa (=M. caliginosus Wagner)
(Hemiptera: Miridae) are important biocontrol agents. Their discrimination, however,
is difficult and based only on the color of first antenna segment and the host plant.
Recently investigations using molecular markers in order to discriminate these
species have been done.

In this study two different mitochondrial DNA gene segments are investigated
using sequencing analysis in order to detect molecular markers discriminating the
above mentioned species. Adult individuals of the two species were collected and
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kept at -20°C until DNA extraction. Afterwards, two pairs of primers were used
during the Polymerase Chain Reaction (PCR). The first one is for the mitochondrial
cytochrome oxidase subunit | (COI) (5'-GGTCAA CAAATCATAAAGATATTGG-3' -
5-TAAACTTCAGGGTGACCAAAAAATCA-3’) and the second one for the small
ribosomal subunit (12srDNA) (5-AAACTGGGATTAGATACCCCACTAT-3* - 5-
GAG GGTGACGGGCGGTGTGT-3’). The next step was agarose electrophoresis in
order to check the whole procedure. PCR products were purified using the
Nucleospin extract Il kit (Macherey-Nagel). Individual sequences were determined
via automated sequencing of both strands of each mtDNA gene segment provided
by Macrogen Company. Multiple-sequence alignments were done with
CLUSTALW?2. For data processing, the packages MEGA 4 and BioEdit 7.0.9.0 are
being applied.

The results show that the mentioned above species can be discriminated using
these two gene segments as molecular markers, based on the fact that for COI
gene segment the percentage of different bases is about 9,3% and for 12srDNA
6,5%.
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To yovidio Timeless kal 0 pOAOG TOU OTO PWTOTTEPIODIKO EAEYXO TNG
didatrauong Tou Sesamia nonagrioides (Lepidoptera: Noctuidae)

O.IKOYBITZAZ, A. KONTOINANNATOZ ka1 A. KOYPTH

Tunua ewmovikng BiotexvoAoyiag, Mewtroviko Mavemortniuio ABnvwyv
lepd Odog 75, 11855 Abriva

210 évTopa, N E€TTOXIAKN TTPOCAPMOYH TTaipvel KUpiwg Tn gop®rA Tng didtmauong,
TToOU OXeTiCeTal e €va oUOTnUa  PETPNONG QWTOTTEPIODIKA pubuigéuevo. Ta
QWTOTTEPIODIKA POAGYIQ €ival aTTAPAITNTA YIQ TN PMEGOAAPBNON TOUG OTIG ETTOXIOKES
aMayég, yia Tn pETpnon TOU MAKOUG TNG NMEPQG, TTOU €ival KPioiun yia Tov
KOBOPIOPO EVOAAAKTIKWV OVATITUEIOKWY TPOTTOTTOINOEWY, OTTWG Eival n Ouvexng
avarmrtuén n n didmmauon. Emeidr) o1 0o pubuoi, o KIPKABIKOG Kal 0 QWTOTTEPIODIKOG
BaciCovtal oTn PETPNON TOU PAKOUG TNG NUEPAG, gaiveTal TBavo Ta idla aTtoixeia
TOU poAoyioU va guTTAéKOvVTal OTIG OUO OIadIKOCIES. ZANEPA AV Kal T KIPKADIKA
poAOyIa €xouv HPEAETNOEI avaTouikd Kal popiakd, Oev €xel ekaBapioel akoua o
POAOG TOUG OTO QWTOTTEPIOBICHS. Ta AEITOUPYIKA OTOIXEIQ TWV QWTOTTEPIODIKWV
POAOYIWYV TTapapEVOUV AyVwaTa.

21NV epyacia authi egetdloupe TNV TOavr oxéon PETALU €vog KIPKAdIKOU Kal
EVOG QWTOTTEPIODIKOU HETPIKOU OUCTAPOTOG GTO €viouo Sesamia nonagrioides
(Lepidoptera: Noctuidae). To €idog autd €I0EPXETAI OE TTPOCIPETIKY dIATTAUCH TTOU
pubuiCeTar amd TN QWTOTTEPIodo. KAwvoTroIoaue Kal Xapaktnpioape 10 clock
yovidio Timeless (SnoTim) otnv S. nonagrioides. Otav ol TTpovUupeg NG S.
nonagrioides €k1eBoUv o€ OUVONKEG PAKPAG OKOTOPAONG O€ GUVOUACUO HE MIKPA
PWTOQOON, €lIo€pyxovTal o¢ OIGTTAUCN. Z& TTEIPAPOTA TToUu OEV €QAPPOCTNKAV
24wWpol KUKAOI pWTOG-0KOTOUG, QAVNKE OTI N SIAPKEIA TNG OKOTOYAONS ATAV N TTOI0
anuavTik @aon yia Tov kaBopiopd tng didmauong. MNa va eetdooupe av To
KIPKaOIKG oUOTNUO EUTTAEKETOI OTNV éK@PaAcn Tng OIATTAUCNG TTOU €ival CUVETTEIA
OAAOYAG QWTOTTEPIOOOU, EKBETAE TIG TTPOVUUQPEG OE KUKAOUG QWTOG-OKOTOUG WE
MIKPA  @wTdéPacn, Tnv oToia akoAouBoUoe peyaAn okotdé@acn n  oTroia
OUOTNUOTIKA BIGKOTITOVTAV ATTO i 4wpn QWTEIVA TTAPEUBOAA.

E¢etdoaue TNV ékgpacn Tou SnoTim o€ KEQPAANIA TIPOVUUQWY TIOU Eixav
TTapapeivel oe ouvlAkeg L16:D8, L10: D14 kai L10: D58:L4 pe tnv 1eXVIKA Tou Real
Time PCR. Kdtw atmd ouvlBrkeg 16L:8D 1o mRNA Tou SnoTim gugpdvioe éva peak
2-5h petd TNV évapén Tng okotégaong. EmimmAéov, og ouvBnkeg 10L:14D Tta emitTreda
Tou SnoTim mRNA eu@davicav pia €ikooITeTpdwpn TaAdviwaon. To SnoTim &ev
@padoTav Katd Tn dIdpKEIa TNG WTOPACNG KAl EKPPALOTAV KATA Tn OKOTOQACT), UE
éva peak 2h petd Tnv €vapén tng okotogaong. Kartw atmoéd ouvBrkeg L10:D58:L4 1o
SnoTim mRNA ep@davige poévo éva peak 6h petd v évapén tng okotd@acong, aAAd
Oev eixaue 24wpn TaAdviwaorn. Autd Ta atroTeAégpaTa atToTeAoUV evOEiCelg OTI TO
oUCTNPA TOU KIPKOBIKOU TAAQVTWTHA ATTOTEAE UEPOG TOU PWTOTTEPIODIKOU POAOYIOU
o’ auté TO €idog kal TO SnoTim TIaifel KATTOI0O POAO OTn  PETPNON TOU
QPWTOTTEPIOBIKOU XPOVOU.
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The clock gene timeless plays an essential role in photoperiodic control of
diapause in the corn stalk borer Sesamia nonagrioides
(Lepidoptera: Noctuidae)

T. GKOUVITSAS, D. KONTOGIANNATOS AND A. KOURTI

Department of Agricultural Biotechnology, Agricultural University of Athens,
lera Odos 75, 11855 Athens, Greece

The photoperiodic clock is essential for mediating the seasonal changes in
daylength that are crucial for determining alternative developmental modes such as
continuous development or diapause, while circadian clocks are important for
dictating the daily recurring cycles of an insect’s activity. Since both circadian
rhythm(s) and photoperiodism rely upon measurement of daylength, it seems
reasonable to assume that the same clock elements would be involved in both
processes. Here we report a possible relationship between circadian and
photoperiodic time measurement system in the corn stalk borer Sesamia
nonagrioides (Lepidoptera: Noctuidae). This species enters larval diapause in
response to short-day photoperiod.

We cloned the circadian clock genes period Timeless (Snotim) in S.
nonagrioides. When a long scotophase was combined with a short photophase,
diapause was induced effectively. In experiments using non-24-h light—dark cycles,
it was clearly demonstrated that the dark period (scotophase) was the decisive
phase for a diapause determination. In order to examine whether a circadian
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system is involved in expression of the diapause as photoperiodic responses, we
exposed larvae to light—-dark cycles with a short photophase followed by an
extended night length, which is systematically interrupted by 4h scanning pulse of
light.

We examined temporal profiles of Snotim expressions in the head of larvae,
under LD16:8, LD10:14 and L10: D58:L4 by Real Time PCR assays. Under 16L:8D
the tim mRNA oscillation exhibited a peak 2-5h after onset of the scotophase. In
addition, a diel rhythm of Snotim mRNA levels was detected at 10L:14D. The
expression was down-regulated during the photophase and up-regulated during the
scotophase, with a peak 2h after onset of the scotophase. Under the Snotim mRNA
exhibited only a peak 6h after onset of the scotophase without a diel rhythm. These
results suggest that the circadian oscillatory system constitutes a part of the
photoperiodic clock of this species and plays a role in its photoperiodic time
measurement.
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KAwvoTroinon evog véou yovidiou TnG €0TEPAONG TNG OPHOVNG VESTNTAG
(SnoJHE2) oto éviopo Sesamia nonagrioides (Lepidoptera: Noctuidae) kai
MEAETN TNG EKPPACNG TOU

A. KONTOINANNATOZ, ©. TKOYBITZAZ ka1 A. KOYPTH

Tunua 'ewtovikng BiotexvoAoyiag, ewtroviko MNMavemiotiuio Aénvwyv
lepa Odog 75, 11855, Abrva

O1 opuoveg vedtnTag (JHs) oe ouvepyacoia pe Ta ekduoTePOEId pubuiouv Tnv
avatrapaywyr Kai Tn PETaNOpewaon Twv eviopwy. H amoddunon tTwv JHs oToug
I0TOUG KOl TNV QIMOAEPQO YiveTal attO TIG €0TEPACEG TNG OPMOVNG  vEOTNTAG
(Juvenile Hormone Esterases-JHESs) 1mou atmroteAoUv puBuIoTIKA €vCUpa-KAEIDIA yia
TNV d1adikagia autr). O1 JHEs ouvTiBevtal otov AItTwdn 1016 Kal atreAeuBepuovovTal
oTnV aloAéu@o o1Tou udpoAuouv Tov peBuleoTépa Twy JHs oe JH oféa (JH acids).

2€& TTponyoUuEvn €pyacia, OTTOUOVWOOUE Kal XOPOKTNPIoCAUE €va yovidio TTou
KWOIKOTIOIEI yIa pia €0TEPACN TNG Opuovng vedtnTag (SnoJHET) ammd 10 €vioyo
Sesamia nonagrioides (Lepidoptera: Noctuidae). Evdeigeic yia  mapouacia
TTEPICCOTEPWY YOVIDIWV TNG €0TEPACNG TNG OPHOVNG VESTNTAG OTO YoVIdiwua Tou
eviouou S. nonagrioides pag odiynoe oe digpelvnaon yia gupecn Kal GAAwv JHE
cDNA kAwvwv. ATTO TIG avTIOPACEIS MOG TTpoéKuYav €1 TTPoIOVTA peyEéBoug 1725
bp, 1411 bp, 1556 bp, 1119 bp, 900 bp kai 1250 bp avricToixa. To TTpPoIdV TWV
1725 bp aAAnAouxniBnke kai avtiaToixei To yovidlo SnoJHET evwy TO TTPOIGV Twv
1411 bp aAAnAouxnbnke kai Tautotroidnke éva véo JHE yovidio, TTou ovopdoapue
SnoJHE?2. To yovidlo auTtd eixe opoAoyia Tng 1a¢ng Tou 100% pe 10 SnoJHET. To
agloonueiwto  pe T0 SnoJHEZ2 eival mwg amoucidlouv 313 bp 1mmou avTioToixouv
oTIG Béoeig 248-561 Tou SnoJHET. Mapd Tnv éAAeiwn Twv 313 bp 10 SnoJHE2
TTEPIEXEl €va AVOIXTO AVOYVWOTIKO TTAQICIO Kal KWOIKOTTOIED yia pia TTpwTeivn 417
auivogéwv, n otroia Trapoucidlel 100% opoAoyia pe 10 peyaAlTeEPO TUAPA TNG
SnoJHE1 (TTAnv evog aupivoééwg otnv Béon 397 1ng SnoJHE2) evw diagépel ota 22
TPWTA aApIvogéa Tou apivoTeAlkou dakpou TnG. H SnoJHE2 mepicixe emiong Ta
AeiIToupyikd poTifa Ta oTroia ep@avifovTal OTIG TTEPICOOTEPEG EOTEPAOES, TIPWTEAOEG
Kal NITTdoeg, yeyovog TTou TNV KaBIoTd pia Asitoupyikd apTtia JHE.

AvaAuon pe nuittoooTikd RT-PCR £€0¢ige, om Ta petaypaga tou SnoJHEZ2 Atav
TTapovTa oto AITTwdn 10Té atro TNV apXr ToU TPITOU TTPOVUU@IKOU oTadiou. ATTO TO
oTadI0 auTd aufdvovtal OTadIaKA MEXPI TO TTEUTITO TTPOVUMPGPIKO oTédIo, OTnv
OUVEXEIO EAATTWVOVTAI Kal €agavifovTal EVTEAWS OTO OTAdIO TNG VUUPNG.
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Isolation, characterization and developmental expression of a new JHE gene
(SnoJHE2) in the moth Sesamia nonagrioides (Lepidoptera: Noctuidae)

D. KONTOGIANNATOS, T. GKOUVITSAS and A. KOURTI

Department of Agricultural Biotechnology, Agricultural University of Athens
lera Odos 75, 11855 Athens

Metamorphosis and reproduction in insects are controlled by Juvenile hormone
(JH). One of the factors which regulate the JH titer in the hemolymph, is the activity
of JH esterase (JHE). In previous study, we isolated and characterized a Juvenile
Hormone Esterase gene (SnoJHET1) in the moth Sesamia nonagrioides
(Lepidoptera: Noctuidae). We performed Southern blot hybridization and revealed
that there are more than one JHE genes in the S. nonagrioides genome.We
investigated the presence of additional JHE cDNA clones in the genome of the corn
stalk borer. The reactions resulted 6 products of size of 1725 bp, 1411 bp, 1556 bp,
1119 bp, 900 bp and 1250 bp respectively. The 1725 bp product corresponded in
SnoJHE1 while the products of 1411 bp identified as new JHE named SnoJHE?2.

Remarkable with this new gene was the absence of a 313 bp that corresponded
in the nucleotide position 248-561 of SnoJHE1 sequence. Despite this lack
SnoJHE?2 contains a open reading frame coding for a protein of 417 amino-acids
which presents 100% amino acid identity with the larger region of SnoJHE1 protein
sequence (except of the position 397 of SnoJHE2 protein sequence) while differs in
the 22 first amino-acids of the amino-terminal region. The deduced amino acid
sequences of cDNA clone contained all five functional motifs that are present in
most of esterases, proteases and lipases.

Semiquantitative RT-PCR analysis showed that SnoJHEZ2 transcripts were
present prediminantly in the fat body at the beginning of the third larval instar.
During this instar, SnoJHE?2 transcripts levels were increased gradually until fifth
instar, then decreased and disappeared completely at pupal stage.
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E@appoyég Twv EST SeiIkTwv 01N YOVISIWHATIKA avdAuon Tou 8dKou Tng
€AIdg Bactrocera oleae (Diptera: Tephritidae) ka1 Tn QuAoyeveTiKr) cUyKpIion
TWV 18wV TNnG oikoyévelag Tephritidae

K.T. TEOYMANH', A.A. AYTOYETINO:"? E.I. KAKANH', E. APOZOMNOYAOY?,
M. MAYPAFANH-TZINIAOY? kai K.A. MATOIOMNOYAOE'

’T,uﬁua Bioxnueiag kair BiotexvoAoyiag, lMNavemioriuio Osooaliag, Adpioa
2Tpr7pa BioAoyiag, MNavemmoriuio MNarpwv
3Tu/7ua BioAoyiag, ApiotoréAsio lNavemiorhiuio Osooalovikng

Eicaywyn

To €éviopo Bactrocera oleae (Diptera: Tephritidae) €ivali 1o MO OnUAVTIKO
Tapdoito NG eNIdG. H emTuxfg avdamTugn peBOdwY eAEyxou Twv TTANBUCUWY TOU
OAKoU QIAIKWYV TTPOG TO TTEPIBAANOV, TTPOUTTOBETEI KOAR YVWON Kal KATavonaon Tou
€idoug O€ YEVETIKO, HOPIAKO Kal TTANBuopiakd emimedo. Qotdoo, Tapd Tnv
OIKOVOWIKA TOU onuacia, eAaxioTa cival yvwoTtd ota emimeda autd. H avdAuon Tou
yovidiwpatog Tou Ba PonBrocel TIG TTPOOTTABeIEG €UPEONG YEVETIKWV HEBODdWV
dlaxeipIONG TOU.

ATmroreAéopara — ZulATnon

Qg cuvelopopd 0T dNUIOUPYIA QUOIKWY KOl YEVETIKWV XOPTWY, ATTOPOVWONKav
KOl XOpoKTNpioTNKaV PEPIKWG 150 eTIkéTEG peTaypa@ouevwy aAAniouxiwy (ESTs,
expressed sequence tags) Tou &dkou. Me Baon Tnv aAAnAouyia autwv Twv EST
OEIKTWV EKTIMABNKE N AgIToupyia Twv avTioToIXwV Yovidiwy, divovTag Tautdxpova
Mia 16€a TG KaTnyoplotroinong Twv AsiToupylwv Tou eviopou. Or deikteg autoi
TTapéxouv €mITTAéOV onueia €106dou oT1o yovidiwua (STSs, Sequence Tagged
Sites). NMapdAAnAa, TTpocdiopioTnkav ol Béoelg 35 atrd autolg Toug KAWVOUG OTa
TTOAUTAIVIKG XpwpoowpaTta Tou ddkou (Mavragani-Tsipidou 2002), dnuioupywvTag
évav EST kuttapoAoyiké xaptn.

Téhog, n  ouykpImKA avahuon TG e By Eond
aMnAouyiag Twv EST SeIKTWV Tou SEKOU  firees me L =
ME TOUG QVTIOTOIXOUG YEVETIKOUG TOTTOUG
otn D. melanogaster £dwae Tn duvardTnTa gpicPinef EPCPing
oxedlaopol EKKIVATWV Yia Tnv evioxuon
NG  aMAnhouxiog  TTapePPAAAOUEVWV _

Ivipoviwv (Exon Priming Intron Crossing-
PCR) (He and Haymer 1999) (E. 1). Eikéva 1. Apxn avamtuéng EPIC
TETOI0I €KKIVNTEG XPNOIMOTTOINBNKAV OTN  SEIKTWV.

Olepelivnon NG ouyyévelag petagu 11

€1Idwv TnG oikoyévelag Tephritidae. MNa 10 Adyo autd evioxUiBnkav ol TTepIoxEG 13
OIA@OPETIKWV IVTpOViwV Kal ouykpibnkav ol aAAnAouxieg Toug.H mAciopneia Twyv
OEIKTWYV TTOU XpnaoiyoTtroinénkav atnv avaAuon SlaxwpIioe YE cagrvela Ta €idn oTa
avtigToixa yévn Toug (Eik. 2). Ta ammoTeAéopaTa TTOU TTPOEKUWAV CUUNQWVOUV PE TO
NdN yvwoTa QUAOYEVETIKG dedouéva atrd PEAETEG pITOXoVOpIakwy delkTwy (Han and
Ro 2009). H onuacia Toug €ykeiral o1o yeyovog oti ol EPIC deikTeg gival didoTraptol
oTo yovidiwpa Kal dev akoAouBouv aveEdptntn €CeAIKTIKA TTopEia, 6TTwG cuupaivel
ME eKeiVOUg pIToXoVOpPIaknG TTpoéAeuons. H xprion Toug ptropei va cuuBdAel otnv




188 13° MNaveAAnvio EvrouoAoyiké Zuvédpio

OIaAeUKAvVaON TTEPITITWOEWY CUPTTAEYUATWYV €10WV (species complex) Ta otroia gival
TOAU kolvd oTnv olkoyévela Tephritidae kai va BonBrioel otnv kartavonon Tng
paydaiag €1doyEéveong TIOU TTOPOTNPEEITAI O OpIoPEVa €idn TNG OIKOYEVEIOG.
EmmimmAéov, Tapéxetal n duvatotnTta diepelivnong TNG CUVTAIVIKOTNTAG avAPECT OTA
€idn péow TOU KaBopIoPoU opoAoyiwv oTn OIGTAEN Twv OEIKTWY QUTWV OTOUG
KUTTOPOYEVETIKOUG XAPTEG.

51 B.dorsalis

100 I: E.zonata

B.correcta

100 B.oleae

il B.cucurbitas

C.capitata
— A fraterculus

100 |—A.ser;c-entr’na

R.cerasi

18]
2]

0.04 0.02 0.00

ot

0.

Eikova 2. EvoeikTikd devOpdypappa Baciouévo aTn aToiXion Twv aAAnAouxiwv
TTOU TTPoEKUYav atTd Tnv evioxuon Tou EPIC deiktn epicBo275 o diagopa €idn
TNG oikoyévelag Tephritidae.
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Applications of EST markers in genomic analysis of the olive fly Bactrocera
oleae (Diptera: Tephritidae) and phylogenetic comparison among Tephritidae
species

K.T. TSOUMANI', A.A. AUGUSTINOS"?, E.G. KAKANI', E. DROSOPOULOU?,
P. MAVRAGANI-TSIPIDOU?® and K.D. MATHIOPOULOS'

"Department of Biochemistry and Biotechnology, University of Thessaly, Larissa, Greece
2Department of Biology, University of Patras, Greece
3Depan‘ment of Biology, Aristotle University of Thessaloniki, Thessaloniki, Greece

The olive fruit fly, Bactrocera oleae (Diptera: Tephritidae), is the major pest of the
olive tree. Although the effective development of new types of pest control requires
a good genetic and molecular knowledge, very little is available. On account of this,
150 B. oleae Expressed Sequence Tags (ESTs) were isolated and partially
characterized. According to the determined EST sequences, the corresponding
genes were annotated and therefore new entry points to the genome (STSs,
Sequence Tagged Sites) are provided. Moreover, a low-resolution EST map was
constructed though the exact localization of 35 of the ESTs to the olive fly’s
polytene chromosomes.

Based on the comparative analysis of B. oleae ESTs sequences with the relative
loci of D. melanogaster, 13 polymorphic nuclear markers were also developed and
used for the analysis of the genetic relationships between 11 Tephritidae species
using the exon-primed intron crossing (EPIC-PCR) technique. The developed
markers proved to be informative for comparative genomic studies and a useful tool
for the clarification of phylogenetic relationships among different species,
particularly in cases of species complexes that are usual in the Tephritidae family.
Moreover, it would be useful to defining homologies among chromosomes or
discrete chromosomal segments across phylogenetically distant species (synteny).
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Naykéopia e§dmmAwon Tng a@idag Myzus persicae (Hemiptera: Aphididae).
M1ropouv va avixveuBoUv ol I0TOPIKES S1adpopég eSATTAWONG; ATTAOVTAOEIG
a1roé I0TOPIKA OTOIXEIA KAl avaAuon pIKpodopupopikou DNA

I.T. MAPFAPITOMOYAOZ"?, L. KASPROWICZ®, G. MALLOCH? kai B. FENTON®

1Tuﬁua Bioxnueiag kai BiotexvoAoyiag, MNavemioriuio Osooaliag, lNAoutwvog 26, 41221 Adpioa
2lyonirouro TexvoAoyiag kai Aiaxeipiong Ayporikwv OikoouoTnudrtwy, Kévipo Epeuvag TexvoAoyiag
Oceagoaliag, A’ Biounyavikn Nepioxn, 38500 BoAog
SSCRI, Invergowrie, Dundee, DD2 5DA, UK

H TTayKkoouIOTToiNGN TOU €UTTOPIOU KAl O aQvOPWITIVEG WETAKIVAOEIS €UBUVOVTaI
yla Tnv €EaTAwon dIa@Opwy eVTOPNWY €£XOPWV, CUUTTEPIAGUBAVOUEVWV KAl TWV
a@idwyv. O1 uwnAAg O1akpITIKAG IKavoeTnTag DNA Ocikteg BonBolv otn PEAETN TNG
YEVETIKAG SOUAG Twv TTANBuCoUWwY a@idwy, dIAaKpivouv YEVOTUTTOUG Kal cUuuBdAouv
otn Oigpelvnon TNG €EEAIKTIKAG 10TOPIAG TWV aQidwv Kal OTn Katavonon Twv
dladpopwyv €EATTAWONG Toug. H yvwon auth €ival guxvd XpAoIUn OTnv avaTtugn
TIPOYPAPUATWY @uTOTIpOooTaCiag. ‘Eva amd 1a €idn agidwv pe TN PeyaAuTepn
e€amAwon eival To Myzus persicae (Sulzer) (Hemiptera: Aphididae) Tmou atroTeAei
ooBapd exBpod diagdpwy KaAAiepyeiwv o€ TTOANG uépn Tou Kéapou (Blackman and
Eastop 2000).

21nv mapolca epyaadia HEAETABNKE N YEVETIKY TTAPAAAGKTIKOTNTA TNG agidag o€
TTayKOGMIO ETTITTEO0 GE OXECN UE TN YEWYPAPIKA EATTAWGON Kal TN Blo-0IKOAoyia TNG.
AvoAUBnkav 197 TTapOevoyeveTIKEG  OceIpéG TG  a@idag pe €61 OeikTeg
pikpodopugopikou DNA (M35, M40, M49, M63, M86 kai myz9) (Wilson et al. 2004).
O1 TTapBevoyevTiKEG OEIPEG CUAAEXBNKAV O€ PodaKIvIA Kal TTOWOEIG KAANEPYEIEG
atrd OIAPOPEG XWPES O€ TEOTEPIG NTTEIPOUG. H eTTe€epyaaia Twv aTToTEAEOUATWYV
£YIVE PE KAOOIKEG YEVETIKEG OTATIOTIKEG HEBOOOUG, TN YEVETIKI] ATTOCTACT TWV KOIVWV
aAAnAopopewy (DAS), 1o ouvteAeoTy TapékkAiong (Fst) kai pia MTrayeouavi
avaAuon opadoTToinoNG-OUYYEVEIQG.

H Mtrayeouavy avdAucn opadoTToinong-OUYYEVEIOG BIaXWPIOE TOUG YEVOTUTTOUG
TWV aQidwyv o€ TPEIG YEVETIKEG OUAdEG: M. persicae persicae - Eupwtin, M. persicae
persicae — Néa Znhavdia kai M. persicae nicotianae - TTaykéopia. O dlaxwpIouog
uTTOOTNPIXONKE atmd TNV Fst avAAuon Kal TNV avaAucn JE Tn YEVETIKA AmmooTaon
DAS. Emiong, Ta atmmoteAéopata £€0€1fav mOavr ouvdeon PETAgU yevoOTUTTWY aTTd TO
H.B. ka1 Tn Néa ZnAavdia, kaBwg kal TTaykdouia eEATTAWGCN TOU nicotianae akoun
Kol oe Teploxég OTToU Oev  KaAMiepyeital kamvog. Emmmpdobeta, Bpédnkav
YEWYPOQIKA €EQTTAWMEVOI YEVOTUTTOI KOl YIO TTIPWTN @opd Ppébnke o idlog
YevOTUTIOG nicotianae otnv Eupwtn kai otn N. Apepikry. TéAog, €AAeippa
eTepoluywrtiog  Ppédnke o€ PEPIKOUG O€EOUAAIKOUG KAl PN-0€£0UAAIKOUG
TANBUCPOUG TNG aYidag.

ZUUTTEPOCMOTIKA, N MEAETN QVEDEIEE ONUAVTIKA YEVETIKA TTAPAAAOKTIKOTNTO
METAEU Twv TTANBUCUWY TNG aQIdOG Kal OXETICOVTAV UE TN YEWYPAPIKF) TTPOEAEUD
(Eupwtn - AuoTpaAdaolia) Kal To QUTO-EevIOTH (KATTVOGS - AAAOI TTowdEIg EevioTéG). H
KAWVIKA €TTIAOYA Kal n yovidiakr por] PETagU OeCOUAANIKWY Kal PN-0£EOUAAIKWV
TTOPOEVOYEVETIKWV CEIPWV Eival ONUAVTIKOI TTAPAYOVTEG TTOU OIANOPPWVOUV TN
YEVETIKA Soun Twv TTANBuoPwyY NG agidag. Ta atmmoTeAéopaTta avtavakAouv Tnv
eupeia eEATAwON Twv dUo UTTOEIBWY ToUu M. persicae PE OPICPEVOUG KAWVOUG va
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éxouv eCamAwoBei, ae dia@opeTikd Babuod, o€ 0AOKANPO Tov KOOUO. To uTtrogidog M.
nicotianae nicotianae @aiveTal va €xel TTPoépBel ammd ateubeiag €TmAoyr oTOV
katvé. O1 TTAnpo@opieg TToU TTPOEKUWAV avadelkvUouv: a) Tnv IKavOTNTa TwV
TTOAUQAYWV €18WV aPidwyv va dNUIoUPyoUV OIKOAOYIKA apUOCTIKOUG YEVOTUTTOUG Kal
va TOoug Olatnpouv PEoWw KAWVIKAG avarrapaywyng, kalr B) 10 pého Twv
METAKIVACEWV TWV QvOPWTTWV Kal TNG TTAYKOOWIOTIOINONG TOU EWTTOPIOU OTNV
ETTEKTAON TOU €UPOUG €EATTAWONG auTWY Twv yevoTuTtwy (Margaritopoulos et al.
2009).
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The present study examined the genetic variation of this aphid at a world scale
and then related this to distribution patterns. In particular, 197 aphid
parthenogenetic lineages from around the world were analysed with six
microsatellite loci. Bayesian clustering and admixture analysis split the aphid
genotypes into three genetic clusters: European M. persicae persicae, New
Zealand M. persicae persicae and Global M. persicae nicotianae. This partition was
supported by FST and genetic distance analyses. The results showed two further
points, a possible connection between genotypes found in the UK and New Zealand
and globalization of nicotianae associated with colonisation of regions where
tobacco is not cultivated. In addition, we report the presence of geographically
widespread clones and for the first time the presence of a nicotianae genotype in
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the Old and New World. Lastly, heterozygote deficiency was detected in some
sexual and asexual populations. The study revealed important genetic variation
among the aphid populations we examined and this was partitioned according to
region and host-plant. Clonal selection and gene flow between sexual and asexual
lineages are important factors shaping the genetic structure of the aphid
populations. In addition, the results reflected the globalization of two subspecies of
M. persicae with successful clones being spread at various scales throughout the
world. A subspecies appears to result from direct selection on tobacco plants. This
information highlights the ultimate ability of a polyphagous aphid species to
generate and maintain ecologically successful gene combinations through clonal
propagation and the role of human transportation and global commerce for
expanding their range.
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IkavéTnTa S100TTOPAg TG KAPTTOKAWAS TwV punAogidwyv Cydia pomonella
(Lepidoptera: Tortricidae). ATroteAéopata a1rd mTeEIPAPATA EEATTOAUCEWV
ONUOCHEVWY EVTOUWYV Kal EAEYXO OUYYEVEIOG LE SEIKTEG HIKPOBOPUPOPIKOU
DNA
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H karavénon Tng PloAoyiag Kal TG OCUUTTEPIPOPAS TWV  EVTONWV-EXOPWV
OUMBAGAouv oTnV BeATiWON TwV TTPOYPOUMUATWY OAOKANPWEVNG KATATTOAEUNONG.
210 i610 TTACiCI0 ONUAVTIKA €ival n €KTiUNON TNG IKAVOTNTAG SIACTIOPAG TWV EVIOUWY
Kabwg emnpedlsr T diddoon  Twv  yovidiwv  avBekTIKOTNTAG KAl TNV
ATTOTEAECUATIKOTNTA  TWV  TTPOYPAMMATWY  OTTEALUBEPWONG  OTEIPWY  EVTOPWY
(Endersby et al. 2006, Timm et al. 2006).

Z1nv Tapolcoa epyacia peAeTABnke n dlaomopd Tou Cydia pomonella (L.)
(Lepidoptera: Tortricidae) ue 000 pebddoug. Ta érn 2007-2008 £yive €CatmdAuon
ONMACHEVWY APOEVIKWY KOl BNAUKWY aTOUWY Kal KATAypaPr Twv CUAMAWEWV TOUG
oe Tayideg TUTToU AéATO TTOU TTEPIEiXaV KAipoudvn Kal oeEOUaAIKh @epoudvn. To
TTPWTO £TOG MEAETABNKE N IKAVOTNTA TITAONG £vOG TTANBUCGHOU TOU EVTONOU, EVW TO
Oeutepo  TPIWV  TTANBuopwyv. H Oeltepn péBodOG Paciotnke oTnv  avaAuon
ouyyévelag (Kinship analysis) petafy 303 evnAikwv atépwv pe T xpron 11
Mikpodopupopikwy deikTwy DNA.

Eival n TpwTn @opd TTou TTpayuaToTIoIEiTal TTApaKoAoUBNon TNG dIA0TTOPAG TWV
OnNAUKWY aTOPwV Tou eviduou C. pomonella pe Trayideg TUTTOU AEATA TTOU TTEPIEIXAV
Kaipopovn. Mg Tnv TpwTn PEBOSO dIATIOTWONKE OTI O HEYOAUTEPOG aPIOUOS ATOUWY
METAKIVABNKE O€ OXETIKA HIKPR atréaTaon (40m) evwd Aiya pévo atopa evrotrioTnkav
o€ PeyaAuTepn amméoTtaon (80m) atrd 1o onueio eaméAuong. Ao Ta aTToTeEAECUATA
TNG avAAuong cuyyévelag, n TTAEIOVOTATA TWV ATOPWY EVTOTTIOTNKE OE ATTOOTAON
80m, evw Aiya pévo dtopa evroTtrioTnkav Kal o€ amméoTtaon 240m (Exediaypauua 1).
H dia@opd autr mBOavoTaTa o@eiAeTal aTO OTI O SOKIPEG TTATPOTNTAG KABIGTOUV
Ouvath Tnv TTapaTipnon Tng dIACTTOPAG TOU EVTOPOU PE QUOIKO TPOTTO XWPIG TNV
avBpwTTIvn TTapEPBaan Kal TTAPEXOUV TIG AUETOTEPES EKTIMNOEIG TNG OIACTTOPAS TWV
evtopwyv (Queller and Goodnight 1989). Atré Tig dUo peBddoug dIaTTIoTWONKE OTI TO
éviogo Oev UETOKIVEITAI O€ peyAAeg ammooTdoels. Qatdco, aToug TTANBuouoUg
UTTAPXOUV Kal ATOUA PE OXETIKG PHEYAAUTEPN IKAVOTNTA TITAONG.
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Zxediaypappa 1. NocoaTd PETAKIVOUUEVWY ATOPWY OE OXECN KE TNV ATTOOTACT.
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The dispersal of both male and female codling moths was studied through mark-
release-recapture experiments (MRR) using pheromone and kairomone-baited
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delta traps. In addition, the moth dispersal was examined with kinship analysis
based on microsatellite genotyping DNA analysis of 303 collected larvae.

Both methods demonstrated a low dispersal distance for the majority of
individuals (40m and 80m for MRR method and kinship analysis, respectively. Only
a low percentage of individuals appeared to disperse in longer distance, reaching
either 80m in MRR experiments or 240m according to the kinship analysis. The
differences between the two methods could be attributed to the fact that kinship
analysis did not disrupt the insects during their flight activities and provide more
direct estimates of dispersal.
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AvdAuon Tng e10BoAng Tou ddkou TnG eAidg Bactrocera oleae (Diptera:
Tephritidae) otnv KaAigpépvia pe xpion MIKPOBOPUPOPIKWV SEIKTWV

N.E. ZYTOYPIAHZ', A.A. AYTOYETINOZ', A.MN. MHTZIOY', F. ZALOM? ki
K.A.MATOIOMOYAOZ'

1Tuﬁya Bioxnueiag kai BiorexvoAoyiag, MNavemaornuio @sooaliag, Adpioa
Department of Entomology, University of California-Davis, USA

O &dkog NG eMidg, Bactrocera oleae, avikel oTnv TAEN Twv AITTTEPWV EVTOPWY
NG olkoyévelag Tephritidae. AtroteAei 10 BagikOTEPO TTAPACITO TOU EAQIOKAPTTOU,
ouveTtwg n dlaxeipiol Tou gival ¢ATnUa eEaipeTikig onuaciag. Eivar duvatd va
TIPOKAAETEI £TNOIA PEIWON TNG TTAPAYWYNAS TTOU UTTOPEI va KupaiveTal atrd 5 €wg Kai
30%, avaAoya TTavTa Kail PE TIG TTEPIBAANOVTIKEG OUVOAKEG.

O ddakog gival évtopo povo@dyo. To yeyovog autd Treplopidel TNV €EATTAWON Tou
oTIg {wveg KaAAIEpyelag TNG eNIAG TTou TTapadociakd ATav n Aekavn Tng Mecoyeiou.
2AuEPQ, OPWG, N KaANEpyeia TNG €NIGG eKTEIVETAI TTAEOV Kal O€ TTEPIOXEG OTTWG N
NoTia Appikn, n AucTtpaAia, n Kiva kai n APEPIKA.

Mpwrtol ol loTravoi METEPEPQV
pHooxeuuaTta TOU QuTOU otnv
Auepikavikrp ‘HTteipo  ota péoca  Tou
OekdTou ékTou aiwva. MNopw ota 1700
dpayKIoKavoi Hovayoi TO HETEPEPAV OTO
Megikd kal amd ekei 1EPATTOGTOAOI 0TV
Kahigépvia (Eikéva 1). H evrarmiki
KaAAiépyela TNG eMNIGg Eekivnoe oTtnv
Kevtpikf kai NoTia KaAipdpvia ota TEAN
Tou 19° aiwva. Ma TpwWTN @opd o
OdKog TnNG €NIAG evToTTioTnKE OTO Los
Angeles 1o 1998 kai €kTOTE N TTOPOUCIA
TOU avIXveUTNKE O€ OAeG TIG (QWveg
eAalokaAAiépyeiag TG KaAipdpviag Ta

Ewcdva 1. Metogopd g ehidg arny emépeva  TTévTe  Xpovia. Qotéoo N

Apepikavikl ‘Hrreipo YEWYPOQIKA TIPOEAEUCH TNG EI0ROANAG

TOU EVTOUOU TTAPEPEVE AYVWOT.

H avdAuon 1AnBuopiokAG SOPAS QUOIKWY TTANBUCUWY OAKoU KaTédeife Tnv
utrodlaipeon autwv o€ Tpelg ouddeg: lMakioTavikr, Agpikaviky kar Meooyelokni-
Auepikavikr) (Nardi et al. 2005), pye emmAéov diagopotroinon TG MeooyelakAg
opadag oe Tpelg uTToTrANBuouoUG: AvaToAikAg Meooyeiou (Kutrpiakdg), Kevrpikng
(EAAnvopwpaikég) kai AuTikg (IBnpikdg) (Augustinos et al. 2005). O Baoikdg
OTOX0G TNG TTaPOoUCaG MEAETNG ATAV O AKPIRNAG YEWYPAPIKOG TTPOCDIOPICHOS TNG
€I0BoANG Tou ddkou TnG eAIGg atnv Kahipdpvia.

lMNa 10 Adyo autd avaAuBnkav deiyyaTta atrd TTEVTE DIAPOPETIKEG TTEPIOXES TNG
Kahigopviag (San Luis Obispo, Calaveras, Napa, Solano, Yolo) kai éva amd 10
lopanA (Sde Boker) pe Tn xprion 10 pikpodopu@opikwy JeIKTWy. O1 deikTEG auTOi
aTToTEAOUV UTTOOUVOAO QUTWYV TTOU XPNOIMOTTOINBNKav oTnv avdAucn evonuikwv
TANBuouWyY ddkou yupw atod Tn Meooyelakn Aekavn (Augustinos et al. 2005).
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H mapoloa avaluon opadotoinoe T1a dciyyata amd tnv Kahigdpvia o€
EexwploTh opdda oANG o€ OXeTIKA yerrviaon pe Ta Ociypata TG AvVATOAIKAG
Megooyeiou, UTTOOEIKVUOVTAG TNV WG TBAVA TTEPIOXT YEWYPAPIKNG TTPOEAEUCNG TNG
€l0B0oARG oTnv Kahipépvia (Eikéva 2).

O1 pikpodopuodpol gival 1IBIAITEPA XPHOIMOI OTNV avAAUCT QAIVOUEVWY  OTTWG Ol
BioAoyikég eIoBoAéC. TETolEG avaAUOEIG UTTOPOUV VA CUVEICPEPOUV OUGIOOTIKA OTO
EMTUXN OXeOIAOUO OTPATNYIKWY €AEyXou (OTTwWG KapavTiva, @QUTOUYEIOVOUIKOG
€AEYXOG K.A.TT.) Y€ OKOTTO TNV ATTOPUYR MEAAOVTIKWYV EI0BOAWY, KOBWG AETTTOUEPNG
yvwon tng Ploloyiag, TnG Yewypa@ikAg SOUNG Kal TG YEWYPAPIKAG TTOIKINGTNTAG
€VOG €i00OUG, gival OTOIXEIO aTTAPAITNTA YIa TNV 0PI KOl ATTOTEAEGUATIKA EQAPUOY
TOUG.
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Ewdva 2. Mpogikl) ammeikdyion 1wy yevenkay TyeTsuy Tuy
Beypdrwy pe 1 peBodo Principal Component Analysis
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Analysis of the invasion of the olive fly Bactrocera oleae
(Diptera: Tephritidae) in California, based on microsatellite markers
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The olive fruit fly is the main pest of the olive fruit. Its expansion is exclusively
restricted to the cultivation zone of the olive tree. Even though olive production has
a century-old history in California, the olive fly was first detected in the Los Angeles
area in 1998. Within 5 years of the first observation, the insect was found in all olive
cultivation areas of the state.

Field-collected flies from five different locations in California (San Luis Obispo,
Calaveras, Solano, Napa and Yolo) and one from Israel (Sde Boker) were
genotyped using 10 microsatellite markers. Our results were integrated with those
of a previous study of olive fly populations around the European part of the
Mediterranean basin. The analysis showed the differentiation of Californian
samples, along with their proximity with Eastern Mediterranean cluster, pointing
therefore to the eastern part of the Mediterranean basin as the most putative source
of the observed invasion.
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AvdaTtrTugn 15 HIKPOBOPUPOPIKWYV SEIKTWYV YIO TN HUYO TNG KEPATIAG,
Rhagoletis cerasi (Diptera: Tephritidae), kai Xpnoigomroinoni Toug yia Tnv
avdAuon eAAnVIKwv TTANBUOHWYV Tou gidoug
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A. AYTOYETINOZ '
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4Tur7ua Bioxnueiag kai BiotexvoAoyiag, lNavemiorhuio ©sooaliag

Eicaywyn

H piya tng Kepaoidg, Rhagoletis cerasi, (Diptera:Tephritidae) amoteAei 10
ONMAVTIKOTEPO €XOPO TNG KEPATIAG OE TTOAAEG EUPWTTAIKES XWPES. Ta TeEAeuTaia £€Tn
UTTAPXEl QUENPEVO evDIa@EPOV yIa TNV avattugn veéwv QIANIKOTEPWY TIPOG TO
TEPIBAANOV  PEBOOWV QVTIMETWTTIONG TwV TANBUCUWY TNG PAyyoAéTIOAS TNG
Kepaoidg (Katsogannos ef al. 2000). Etriong, pyeydAn éugacn £xel 000¢ei e YEAETEG
TTOU agopouv Tn oupBiwon Tou Baktnpiou Wolbachia pe 1o R. cerasi (Riegler and
Stauffer 2002), evog BakTnpiou TToU @aiveTal OTI EUTTAEKETAI O TTOAU ONUAVTIKEG
eCENIKTIKEG DlEpyaaieG.

Mapd 10 peyGAO €vOIA@EPOV TTOU CUYKEVTPWVEI N WUYQ TNG KEPAOIAG, oxedov
TiTToTa Oev gival yvwoTd o€ YeVETIKO Kal poplakd eTTiredo. Mpdopara dnuooieUTnKE
0 XAPTNG TTOAUTAIVIKWY XPpwHoowudTwy Tou €idoug (Kounatidis et al. 2008), trou
MTTOPEI va OTTOTEAECEI TTOAUTIUO EPYOAEIO YIa TNV CUYKPITIKI PEAETN TWV €1I8WV TNG
OIKOYEVEIOG KOl va UTToOTNPIgeEl PEAAOVTIKGA Tnv avdaTItugn yeveTikoUu ueBOdwvV
QVTIMETWTTIONG TOU €id0Ug.

Me agopuly TNV €AAEIYN HOPIOKWY — VYEVETIKWV epyaleiwv yia 10 R. cerasi
TTPOOTTABACANE va avaTTTUEOUPE HIa OEIPA PIKPOBOPUPOPIKWY BEIKTWV PECW TNG
O1a-€10IKAG evioxuong S1aBéaiIpwy SEIKTWY a1Td CuyyevIKa €idn. 'Exel Adn deixTei oTI
UTTAPXEl MEYAAN OUVOTOTNTA METAPOPAS TWV HIKPOOOPUPOPIKWY OEIKTWY HETALU
eidwv NG oikoyévelag Tephritidae, 18iaitepa av Ta €idn €ival Tou idlou yévoug
(Augustinos et al. 2008). O1 pIKpodopuPOPOI ATTOTEAOUV TTOAUTIMOUG YEVETIKOUG Kal
MopIaKoUG OeikTeG yiaTi €ival uwnAd TTOAUPOP®@IKOI, A@Bovol Kal dIAoTTapPTOl GTO
yovIOiwpa, OXeTIKA €CEAIKTIKG OTaBepOi, auvuTrepéxovTeG MevTeAikoi deikteg. OAa
QuUTa TO XOPOKTNPIOTIKA TOUG KAvouv TTOAU XPAOIYO €pyaAcia yia Tn MEAETN
TPOOPATWY QAIVOPEVWY EIGBOANG, TNG YEVETIKAG BOUNG TWV QUOIKWY TTANBUCUWY,
KaBwg Kal TnG dlaxpovikAg duvauikng Toug (Zygouridis et al. 2009). H digpedvnon
TWV TTAPATTAVW EPWTNHATWY QUTWV gival TTOAU anuavTiKh yia Tnv BeATIOTOTTOINON
TWV YEBSOWYV €AEYXOU TWV EVTOUWYV OIKOVOUIKAG GNUagiag.

YAIkda kol MéBodol
2UVOAIKA 34 Celyn ekKIVATWY OXEDIAOUEVWY YIA TNV EVIOXUON HIKPOSOPUPOPIKWYV
OeIKTWV GMwv €1dwv Tou yévoug Rhagoletis (R. pomonella ka1 R. indifferens)
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dokiydotnkav oe PCR avtidpdoeig pe pAtpa oAikd yovidiwuartikd DNA atré 1n
PayYOAETIOO TNG KEPAOIAGS. Ta TTpoidvTa NAEKTPOPOPABNKAV O€ TIKTWHA ayapdlng
ka1 6oa Ceuyn evioxuoav pyovadikh {wvn Xpnaiyotroinénkav yia tnv yevotumaon 20
atépwy atd Tnv KaAAmreukn Aapioong. H yevotomon éyive péow PCR petd atmod
padievepyny CAPAVON TWV AVIXVEUTWY, NAEKTPOPOPNON O€ TTAKTWUA akpuAapidiou
kal autopadioypagia. Oca Celyn Bpédnkav TTOAUPOPQIKE, XPNOIMOTIOIMBNKAV yia
TRV avaAuon 5 emTTAov eAANVIKWY TTANBUCPWY Tou €idoug (cUvoAo 150 atéuwv).

ATtroteAéopaTa - ZuptrepdopaTa

Méow TnG peBddou TnG dla-€I0IKNAG evioxuong avamTuxnkav cuvoAikd 15 Ceuyn
MIKPOOOPUPOPIKWY OEIKTWV YyIa Tn pUya TnG Kepaolds. O TTOAUMOPQICHOS TwV
OeIkTwv Oev  xapakTtnpidetal 1IB1aiTepa uywnAog, Oedouévou OTI gu@avicav 2-7
aAAnAdpop@a. H xpnoigotroino Toug Ouwg oTn yevotutrnon €€ SelyuaTwy aTro
d1d@opeg TepIoxEG TNG EAAGDAG £0€1Ee OTI o1 OeikTeG auToi gival eUKOAa avaAuaiyol,
pe emmavoAjyiya atroteAéopata kal dgv gugavifouv 181aiTepa TTPoBAApaATa (TT.X.
peyaAeg atrokAioeig amé HWE i mapoudia pndevikwv aAAnAoudpewv). T€Aog, n
OTOTIOTIKN €TeCepyania Twv Oedouévwyv TToU TTpoékuyav €0gi1fe Tnv  UTTapEn
ONMUAVTIKWY  YEVETIKWY  OTTOOTACEWY METALU Twv  EAANVIKWY  TTANBUCHWY,
TNOTOTTOIWVTAG OTI O OEIKTEG TTOU TTAPOUCIAOVTAl O€ QUTA TNV €pyacia atroteAouv
TTOAUTIMO YEVETIKA epyaAgia yia Tn JEAETN TNG MUYOG TNG KEPAOIAG.
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Development of 15 microsatellite markers for the cherry fruit fly, Rhagoletis
cerasi (Diptera: Tephritidae) and their use in the analysis of Greek
populations of the species

N. ASHMAKOPOULOU", K. BOURTZIS? N. PAPADOPOULOS? and
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The European cherry fly, Rhagoletis cerasi, (Diptera:Tephritidae) is the most
severe threat for sweet cherries. Despite its great importance, little is known about
its population genetics. Here we present the development of 15 microsatellite
markers for this species, through cross-species amplification. These markers were
evaluated by genotyping adult R. cerasi from six samples (150 individuals) collected
from different locations in Greece. Although these markers seem to be medium
polymorphic, data analysis suggest that they can reveal the genetic structure of
natural populations of the European cherry fruit fly and address many questions
that might lead to more effective control strategies for this pest.



202 13° MNaveAAnvio EvrouoAoyiké Zuvédpio

ZUhBOAR OTN YEVETIKA TTANBUCHWY TNG KAPTTOKAWAGS TwV HnAogidwyv Cydia
pomonella (Lepidoptera: Tortricidae). ZnpavTikf por yovidiwv petagi
TANBUC WYV a1rd Si1dPopoug §eVIOTEG Kal TTEPIOXES

K.X. BOYAOYPHZ', I.T. MAPFAPITONOYAOZ "2, P. FRANK?, B. SAUPHANOR?,
Z. MAMOYPHZ" kau L.A. TEITEIMHE*®

7Tuﬁycx Bioxnueiag kai BiorexvoAoyiag, MNMavemarhuio @saoaliag, lNMAoutwvog 26, 41221 Ndpioa
?lvamirodro TexvoAoyiac kai Aiayeipions Aypotikiv OlkoouoTnudrwy, Kévipo Epeuvac Texvohoyias
Oeooaliag, A’ Biounxavikn Mepioxr, 38500 BéAog
3PSH-Ecologie de la Production Intégrée, INRA Site Agroparc, 84914 Avignon Cedex 9, France
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0066¢ durdkou, 38446 N. lwvia Mayvnaia
*Mapovoa dietbuvon: Kapaueptldvn 43, 35002 AugikAsia, POIiTISA

O1 PYeAETEG TNG YEVETIKAG TTANBUCHWY TwWV eVIOUWYV €XBpwv cuuBaAAouv oTnv
Katavonon TnG eCEAIKTIKAG 10TOpiag Kal TG OUVAMIKAG Toug, Twv Oladpouwv
eEATTAWONG aTTO TO APXIKO ONUEIO EUPAVIONG PEXPI TNV eyKaBidpuor) Tou o€ AANeG
YEWYPOPIKEG TTEPIOKEG KABWG Kal OTNV EKTIKNON TNG IKAVOTNTAG NETAVAGTEUCHG TOU.
Etriong, mapéxouv TAnpo@opicg, XPAOIMES yia Tn PBEATIWON TwWV TTPOYPAUUATWY
oAokAnpwpévng katatmoAéunong (Endersby et al. 2006).

2Tnv TTapolca EPyaaia TTPAYMOTOTTOINBNKE GUYKPITIKA WEAETN TTANBUCUWY TOu
Cydia pomonella (L.) (Lepidoptera: Tortricidae), amé tnv EANGSa kai Tnv TaAAia.
MeAetTABNKav evvid eAAnVIKoi kal £€€1 yaAAikoi TTANBucuoi atrd dIGPopous EeviOTEG
(unAi1d, kapudid, axAadid) kai TrepioxEs (Bopeia, Kevipiki kar NéTia EAAGSa kai
NéTia [aMAia). ZuvoAikd, avaAubnkav 413 dropa kapmmokowag pe 11 Seikteg
MikpodopugopikoU DNA.

H Mrrayeoiavry avdAuon opadotroinong (Bayesian clustering and admixture
analyses) €d¢ie 611 o1 TTAnBuouoi dlaxwpifovtal o€ U0 YEVETIKEG OUAOEG, PE TNV
TTPWTN va TTEPIEXEl Ta deiypaTa atmd EAAGda kal Tn deUTepn autd atmo MaAlia. To
id10 guuTTépacpa TTPOEKUYE Kal aTrd TN QUAOYEVETIKN avaAuan TTou BacioBnke oTn
YEVETIKA] a1TO0TACN TWwV KOIVWY aAAnAopopewv DAS (Shared allele distance)
(Zxediaypappa 1).

Agv dIATTIOTWONKE YEWYPAPIKOG dlaxwpIouog PeTaly Twv TTANBUOUWY TTOU
OUAMEXBNKav attéd TN Bopeia, Kevtpikr kar NoTia EAAGSa akdua Kal o€ TTEPITITWOEIG
OTTOU Ol OTTWPWVEG aTTEiXav PETALU Toug atréaTacn peyaAutepn Twv 300km. To
YEYyovog autd Ocixvel OTI ol eAAnvikoi TTAnBucpoi dev  gival XwpIopEvol o€
uTTOTTANBUCOUG, avegdpTnTa AT TO MIKPOKAIUG KOl TV TOTToypa@ia Tng KABe
mepIoxNG. EmimmAéov, dev ATav €@QIKTA n opadoTtroinon Twv OelyuaTwy BAacel Twv
EevioTwv TTOU OUAAEXBNKav. ETropévwg, @aiveral OTI dev UTTAPXOUV OIOPOPETIKES
QUAEG TOU €VTOOU TTOU ATTOIKICOUV TOUG DIAQOPETIKOUG EeVIOTEG. To idIo palvouevo
SIaTTIOTWONKE Kal yia TOuG YOAAAIKOUG TTANBUCHOUG TOCO WETAEU OelypdTwy atTd
OTTWPWVEG PNAIAG 600 Kal HETAEU auTwv aTTd dIAPOPETIKOUG EEVIOTEG.

H uwnAn yovidiok por] petaéu twv mAnBuouwyv &ev ptropei va OikaiohoynOei
atmd TNV dIaCTTOPA TOU EVIOUOU KABWG OtV WETOKIVEITAI OUVABWG O HEYAAES
atmrootaoelg (Keil et al. 2001). H mBavotepn €€fiynon €ivar n avBpwirivn
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OpaaTNPEIOTNTA Kal IDIAITEPA TO E€UTTOPIO. Agv UTTOPEI va atrokAsioTel BERaia n
oTadIoKA MPETAPOPA YOVIOIWV aTTO OTTWPWVA O OTTWPWVA Kal aTTd TTEPIOXN OF
Teployr o€ BaBog xpdvou (HovTéAo “stepping stone”).

r EcoP
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EMaba

—
0.0

Ixedidypappa 1. Aevdpodypaupua UPGMA tToU aTTeIKOVICEl TN YEVETIKA OTTOCGTACH
Baoer Twv Koivwyv aAAnAoudpoewy, peTagy Twv 15 mAnBuopwv Tou Cydia
pomonella. O1 apiBuoi avTITTPOCWTTEUOUV TO TTOGOCTO QIOTOTIAS Twv KAGdwv,
epappofovtag 1000 eikovikég eTTavaAfyelg (bootstraps).
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Genetic structure of Cydia pomonella (Lepidoptera: Tortricidae) population.
Important gene-flow between populations from various hosts and regions
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The genetic variation and structure of codling moth samples from different hosts
(apple, peach, and walnut) and regions of Greece and France was investigated by
the application of 11 microsatellite DNA markers. Bayesian clustering and
admixture analysis as well as genetic distance analysis showed that populations
can be distinguished in two genetic groups. The first included the samples from
Greece and the second those from France. The analyses also revealed that the
populations from Greece were not genetically differentiated. The same was
observed in populations from France. Although these results imply the occurrence
of extensive gene flow, they cannot be interpreted by the insect dispersal that has
been determined to be very limited. Therefore, this gene-flow could be explained by
man activities such as commerce and maybe also by the “stepping-stone” model.
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MeA£Tn TNG YEVETIKAG TTAPAAAAKTIKOTNTASG TTANBUC WY TOU Sesamia
nonagrioides (Lepidoptera: Noctuidae)
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To ¢€idog Sesamia nonagrioides (Lefébvre) (Lepidoptera: Noctuidae) eivai
ONMAVTIKOG €XBPOG TOU KAAQUTTOKIOU Ot dIAPOPES XWpPEeG TG Meooyeiou. Av Kai
Exouv dlepeuvnBei apkeTEG TITUXEG TNG PBIo-I0KOAOYiag Tou, n IKavoeTnTa SI0aTTOPAG
éxel peAeTnBei Aiyo. E€atroAUoelg onuacuévwy eviopwy €0cifav OTI TO €VTONO Of
peTakiveital og peydAeg ammootdoeig (100-400m) (Eizaguirre et al. 2004).

21NV TTapoUoa epyacia UEAETABNKE N YEVETIKA TTAPAAAAKTIKOTATA TTANBUCUWV
TOU €vTOHOU aTTd TTEPIOXES TNG Meooyeiou avaAlovtag pe 15 treplopioTikG éviuua
duo TrepioxEG Tou pirtoxovopiokoUu DNA (COI kar 16S rRNA). Téooepig TTAnBucoi
OUAMEXOBNKav aTmd TNV Kevipik kal voTia EANGSa kal Tévie atmé PopeidTepeg
meploxég  (B. EAANGGa, Itahia, TlaAMAia kar loTmravia). Aev  Trapatnpronke
mTapaAakTikéTnTa 010 COIl, evw T1O TPAPa Tou 16S rRNA Tmapoucdiace uywnAd
TTOAUHOPQPIOUO Kal XapakTneioTnkav 28 OIa@opETIKOi ATTAOTUTTION 2TOUG BOPEIOUS
TTANBuoPoUg TTapatnPrOnKe PIKPOTEPN €vOOTTANBUCUIOKY TTAPAAAGKTIKOTNTA OTTO
OTI aTOUG VOTIOUG. A€ BpEBNKE GNUAVTIKA ATTOMOVWAON Adyw ammdéaTacng, woTéao TO
UPGMA @uloyeveTikd Oévipo PBaoiopévo oTtn yeveTikhy améotacn Ttou Nei (D)
dlaxwpIoe Toug TTANBUCOUG O€ BUO YEVETIKEG OuadeS. H TpwiTn TTepIAauBaver Toug
ANBUOoWOoUg ato 1o Bopd (40.6°N-43.4°N) kai n GAAn autoug armd 1o voTo (37.3°N-
39.2°N) (AiGgypappa 1).
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Aidypappa 1. UPGMA @UAAOYEVETIKO OEVOPO BACICUEVO OTN YEVETIKN ATTOOTOCN
Tou Nei (D) peta&u 9 TAnBuopuwy Tou S. nonagrioides.
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H avdAuon Tng poplokAg TTapaAAakTIKOTNTag (AMOVA) €8¢1Ee OTI TO pEYAAUTEPO
TTO000TO TNG TTAPAAAGKTIKOTNTAG ATAV PETAEU TWV OUO YEVETIKWV OUAdWV (Pct =
0.559). OAeg o1 avd Celyn ouykpioelg PeTAgUu Twv TTANBUoUWY atrd 1o Bopd Kal TO
vOTO £0€IEaV ONUAVTIKEG KO UWNAEG TINEG Fst (OUVOAIKO Fst = 0.604).

O1 uwnAég TINEG FstT KAl N XWPIKA YEVETIKA dour Twv TTANBuouwy deixvouv OTI
METOVOOTEUOEIS OTOUWY O€ HEYAAEG ATTOOTACEIG €ival oTr@vio @aivéuevo. Ol
TAnBucpoi 8¢ @aiveTar va €XOuv UTTOOTEI 10XUPO @AIVOUEVO OTEVWTTOU OTNV
€EEAIKTIKNAG TOug I0TOpia. H Umapgn Aiywv amAOTUTTWV ME €UPEia YEWYPAPIKN
eEATTAWON Kal n opoldTNTA TwV BoOpeiwV TTANBUoUWY deixvouv Hia TTIBavr] IGTOPIKN
€EATTAWON CUYKEKPIPEVWY YEOTUTTWY aTTO TO VOTO TTPOG Ta Bopeia dpla Tou eUPOUG
KaTtavoprg Toug gidoug (Margaritopoulos et al. 2007).
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Study on the population genetics of Sesamia nonagrioides
(Lepidoptera: Noctuidae)
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RFLP analysis of two segments of mitochondrial DNA (COI and 16S rRNA) was
used to examine genetic variation in Sesamia nonagrioides (Lefébvre)
(Lepidoptera: Noctuidae) populations from the Mediterranean basin. Four
populations were collected from central and southern Greece, and five from
northern latitudes: Greece, Italy, France and Spain. No variation was observed in
COl, while 16S rRNA segment proved highly polymorphic and 28 different
haplotypes were found. Lower intra-population polymorphism was found in the
northern populations than in southern ones. Although no significant isolation by
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distance was found, the UPGMA tree based on Nei’'s raw number of nucleotide
differences separated the populations into two major groups, i.e. one with the
northern and the other with the southern populations. AMOVA revealed that most of
the variation was between the two major groups (@cr = 0.559). All pairwise
comparisons between the northern and southern populations resulted in high and
significant Fst values (overall Fst = 0.604). The high Fst values and the strong
spatial genetic structure indicate that long-distance migration may be a rare event.
The populations do not seem to have experienced a strong historical bottleneck.
The few widespread haplotypes and the genetic similarity of the northern
populations could be attributed to a historical expansion of certain haplotypes from
the south towards to the northern borders of the species’ distribution area.
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®duloyéveon oto ouptTAeypa £18wv Cyclocephala sp. Tng NouadeAolTrng
(Coleoptera: Scarabaeidae)

O.TNANNOYAHZ, K .ZTAMATHZ, ©. ZAPA®IAOY, A.M. DUTRILLAUX,
B. DUTRILLAUX ka1 Z. MAMOYPHZ

Tunua Bioxnueiag kai BiorexvoAoyiag, MNMavemaoriuio Osooaliag, MNMAourwvog 26 kai AidAou, 41221
Napioa

To yévog Twv Cyclocephala tepldaufdver Trévie €idn KoAedTTEpWY (C.
immaculata, C. insulicola, C. melanocephala rubiginosa, C. t. tridentata xai C.
maffafa), ek Twv omoiwv Ta dUo eival evonuiké Tng MNouadeAoutng (C. immaculata
kai C. insulicola) (Chalumeau, 1983). Ta ¢€idn C. insulicola ka1 C. t. tridentata
BewpoulvTal TTOAU ouyyeVvIKA Kal gival TTIBAaVWE YEWYPAPIKAE ATTOROVWUEVA EVTOG TOU
vnaoloU. H TTpoéAeuon Twv TTEPICOOTEPWY ATTO QUTA BEwpPEiTal TTWG Eival NTTEIPWTIKA,
KoBwg ouvavtwvTal kKai o€ TepIoxéG TnG Apepikng (Darlington, 1938). Oi
QUAOYEVETIKEG OXETEIG PETALU TWV EIOWV QUTWYV €XOUV PEAETNOEI UE MOPPOAOYIKA
Kal KapuoTuTrika Kpitpia (Dutrillaux et al, 2007). @swprBnke woTOCGO ATTAPAITNTN N
XPron HOopIOKWV OEIKTWVY YIa TV TTEPAITEPW OIEPEUVNON TWV PUAOYEVETIKWV TOUG
OX€0€WV. ZTNV TTAPOUCA EPYACia, £CETACTNKE TUAKO TOU MITOXOVOPIOKOU yovidiou
TNG uTTopovadag | TnG Kutoxpwuikng o&eiddong (COI) puAkoug 526 bp, TO0 oTTOIO
Bewpeital évag atd Toug KATOAANASTEPOUG QUAOYEVETIKOUG OEiKTEG, AdGYyWw TOU
O1a€181KOU TTOAUPOP@PIOUOU TTOU TTAPOUCIAfel. APXIKA, ATTOMOVWONKE MITOXOVOPIOKO
DNA aT1ro Ta évioua Kal OTn OUVEXEID XPNOIUoTToINBNKE N HEB0SOG TNG aAUCIdOWTAG
avTidpaong TTohupepdong (PCR) pyéow Tng otroiag evioxuBnke 1o €mMOUPNTO TUAKO
TOU MITOXovOplakoU yovidiou. ‘ETreITa rpayuatoTroinénke avaAucn TTOAULOPPICHWY
diauépewong povokhwvou DNA (SSCP), péow Ttng otroiag TpoadiopioTnkav 11
dlagopeTikG  TPOTUTTA.  AkOAOUBNCE aAAnAoUxion vyia TNV €Upecn  Twv
VOUKAEOTIBIKWY aAANAOUXIWV Kal TwWV dIAQOPWY TOUG. ZUVOAIKA, €eTdoTnkav 57
aroua C. t. tridentanta, 8 atroua C. m. rubiginosa, 2 atoua C. maffafa kai éva atouo
C. insulicola. MpoadiopioTnkav 11 aAAnASUOPPa, €K TWV OTTOIWV Ta 6 ePgavifovTal
ota aroua C. t. tridentata, Ta 3 o€ aroya C. m. rubiginosa, kai a1é éva TTPOTUTTO
ota C. maffafa ka1 C. insulicola. 10 @QUAOYEVETIKO OEVIPO TIOU TIPOEKUYE,
TTapaTNENONKE dIAXWPICHOS PETAlU Twv 4 €dwv. QaTdéco, duo droua Tou C. t.
tridentata opadoTtroiiBnkav pe 1o C. insulicola, yeyovog TTou TTBavda va o@eileTal o€
uUBpIdIoPG Twy 2 eidwv. lMNa Tnv digpelivnon TNG uTTOBeoNng QUTAG, MEAETWVTAI
popiakoi deikTeg Tou TTUpnVIKOU DNA (ITS1 kai 5,8S rDNA), o1 otroiol Bswpouvral
KATAAANAGTEPOI yIa TOV EAEYXO TWV URPISIGUWV.
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Phylogeny in the species cluster of Cyclocephala sp. in Guadeloupe
(Coleoptera: Scarabaeidae)

T. GIANNOULIS, C. STAMATIS, T. SARAFIDOU, A.M. DUTRILLAUX,
B. DUTRILLAUX and Z. MAMURIS

Department of Biochemistry and Biotechnology, University of Thessaly, 26 Ploutonos str, 41221
Larissa, Greece

Cyclocephala genus is represented in Guadeloupe by five species of Coleoptera
(C. immaculata, C. insulicola, C. melanocephala rubiginosa, C. t. tridentata and C.
maffafa), two of which are endemic in Guadeloupe (C. immaculata and C.
insulicola). C. insulicola and C. t. tridentata are considered to be very close and
they are possibly vicariant. The origin of most of these species is supposed to be
continental, as they are also found in America. As phylogenetic relations of these
species have been studied using only morphological and caryotypical criteria till
now, the use of molecular markers for further investigation was needed. In this
project, we studied a part of cytochrome oxidase subunit | (COI) mitochondrial gene
(526bp), which is considered to be one of the most accurate markers for phylogeny
due to its intraspecies polymorphism. For this purpose, we applied PCR-SSCP
method in 57 specimens of C. t. tridentanta, eight specimens of C. m. rubiginosa,
two specimens of C. maffafa and one specimen of C. insulicola. After grouping
identical SSCP patterns, we identified and sequenced 11 different alleles, six of
them in specimens of C. t. tridentata, three in C. m. rubiginosa and one in C.
maffafa and C. insulicola. The construction of the phylogenetic tree revealed a
separation between the four species. However, two specimens of C. t. tridentata
were grouped with the specimen of C. insulicola. This could be a result of a
possible hybridization of the two species. For further investigation we are analyzing
more molecular nuclear markers (ITS1 and 5,8S rDNA), which are considered to be
more appropriate for the confirmation of hybridization hypothesis.
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H aAAnAoUxion TnNG KayiS1aKAS TTPWTEIVNG TOU a@idoueTadidopevou 10U Y Tng
mardrag deixvel TOAAATTAR €1I0aywyn Tou 100 0TV KaAAIépyeia KatrvoU oThv
EAANGSa a1rd S10QOPETIKEG YEVETIKEG DESAUEVES
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0 166 Y 1ng Trardrag (Potato virus Y, PVY) gival un-£éupovog a@idouetadidopevog
160G YE TTAYKOOUIA €EATTAWGCN TTOU TTPOKOAEI ONPAVTIKESG CnUIEG OTA KAAAIEpyoUEVa
€ion Tng olkoyévelag Solananceae (Shukla et al. 1994). 'Exel d1AQOpeG QUAES OTTWG
n PVY® mou mpokaAei Ao AeUkavon Twv velpwv otov karmvé, n PVYN mou
TTPoKaAei VEKpwOn Twv VeUpwY Tou Kamvou Kkai n PVYC Trou Siakpiveral otnv
opdada C2 otnv TTaTdTa Kal oTnv opdda C1 aTov KaTTvO Kal Thv TITTEPIA. YTTAPXOouv
otehéxn (PVYN™) mou mpokalolv véEkpwon Twv kKovBUAWV TG TATATAS Kal
aviKouv @uloyeveTikd oto PVYN R eival avacuvduaouoi petagu PVYN kai PVY®,
evid dMa (PVYN™Y, ovopdaZovrar kai PVYN©) givar avacuvdiaopoi petagu PVY® kai
PVYN (Blanco-Urgoiti et al. 1998, Glais et al. 2002). ¥Tnv epyacia auTh
MEAETABNKAV Ol QUAOYEVETIKEG OXETEIG ATTOPOVWOEWY Tou PVY atrd tnv EAAGSa kal
OlepeuvnOnke o pOAog Tou TTOAAATTAACIAOTIKOU UAIKOU TTATATAG KAl TWV oQidwv-
QOPEWV TNV ElI0aywyR Kal eEATTAwaoN Tou 10U.

‘Eyive aAAnAouxnon TnG KawidIoKAG TTPWTEivNG ag 49 atTouovwaoelg atd Kamvo
Kal TpeIG atrd mITTEPIG atrd Tn voTia Kal Tn Bépeia EAAGSa. BpéBnkav 34 atrAdTuTrol
Kal govo €vag oUANEXBnke kal oTig duo Treploxég. O TTANBUOPOG Tou 10U ATTd TN
voTia EAAGOa Trapoucdiage peyaAUTeEPN TTOPAAAGKTIKOTNTA a1mé autdv TnG BopeIag
EANGSac. H guAoyeveTikh) avaAuon Twv EAANVIKWV aTTAOTUTTWY, f} 0€ OUVOUAOUO UE
XOPAKTNPIOPEVA OTEAEXN WG TTPOG TN QUAR TOU 10U aTTO JIAPOPESG XWPEG, ME TN
pEBOBO TNG peyioTng mBavoeaveiag Tagivounae OAOUG TOUG ATTAOTUTTOUG aTTO TNV
EANGOa oe duo yeveTikéG opddeg. Evvid amAdtutrol ammd karmvd amd 1n voTia
EAGSa Tagivopnbnkav wg PVYC (C1 opdda), evw 22 atrAéTuTrol ATTO KATTVO Kl
TMTEPI& amrd T voTIa Kal Bopeia EAAGSa wg PVYN. ‘Evag amAdTutiog améd katmvo
atn voTia EAAGda Atav avacuvduaouog petagl Twv atehexwv N kai C1. H avdAuon
UTTOOTNPICEI TO OEVAPIO TWV TTOAATTAWY giIcaywywy Tou PVY oTov katvé otn voTia
Kal Boépeia EANGDa atrd SIaQOPETIKEG YEVETIKEG OegauevEG PE TTIBAvVOTEPO “OXNua”
€l0aywyng 1o TTOANATTA0C100TIKG UANIKO TTaTdTag Kal hikpA i kaBoAou e€ATTAwaOn ToUu
10U peTaEU Twv OUOo TTEPIOXWV. TOo €1I0ayOuEVO TTOANATTAQCIOOTIKO UAIKG TTATATOG
gival n mo meavA goTia yia T amopovwaoelg TNG N opddag, ahAd Oxi yia auTtég TnNG
C1 Twv omoiwv To PEOO €I0aywyng €ival TTPog To TTapdv AyvwoTo. ETriong,
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dlamaoTwenke 6Tl o1 aPideg-popeig, TOOO Ta aTroIKi(ovTa 600 Kal T PN-aTToIKifovTa
€idn Tou karmvou, dev Taifouv pOAo oTNV €locaywyr Twyv oTeAexwyv Tou PVY oTov
Kamvo otnv EAAGSa kal otnv PETagl Twv TrepIOXWV €EATTAwON Tou 100. TEAOG, N
e€ENIEN TwV atTopovwoewy Tou PVY atnv EAAGSa BpéBnke auvtnpnTiK KaBws o€
OAEG TIG TTEPITITWOEIG avixvelBnke apvnTikr (purifying) i oudétepn (neutral) emAoyn
(Margaritopoulos et al. 2009).
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Molecular Analysis of the coat protein of potato virus Y isolates from tobacco
crops in Greece suggests multiple introduction from different genetic pools
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The phylogenetic relationships among Potato virus Y (PVY) isolates from
northern and southern Greece were investigated. A large part of coat protein gene
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of 49 tobacco isolates and three from pepper was examined. The analysis showed
that all 52 isolates consisted of 34 distinct haplotypes, with only one haplotype
found in both northern and southern regions. The southern population was more
diverse than that from the north. The phylogenetic analyses of the Greek
haplotypes alone or in combination with isolates from other countries using the
maximum likelihood method classified unambiguously almost all the haplotypes
examined. Nine tobacco haplotypes from the south were classified as C-like
(particularly C1), whereas 22 haplotypes from tobacco and two from pepper from
both north and south were classified as N-like. One tobacco haplotype from the
south was found recombinant between N-like and C1 lineages. The pattern of
molecular evolution was examined using the fixed-effects likelihood and the single-
likelihood ancestor counting methods. The analysis indicated that the evolution of
PVY isolates appeared to be conservative showing purifying selection and neutral
evolution. These findings are discussed in relation to the introduction of PVY in the
tobacco crop in Greece and virus dispersal between south and north. A scenario of
multiple introductions of PVY isolates in north and south Greece from different
genetic pools and low or nil between region spread of the virus isolates was
proposed.



7” ZuvaGpia

‘Evroua
YYEIOVOMIKAG
2nuaoiag
YopoBia Eidn






7" Suvedpia: Evroua Yyeiovouikng Znuaagiag — YopoLia Eidn 215

MpokaTapKTIKN MEAETN TNG TTapouaciag Tou Aedes albopictus
(Diptera: Culicidae) (Aoiatiké kouvouTt «Tiypng») otnv ABRva

A. TIATPOMOYAOZ"2, . KOAIOMOYAOZ', H. KIOYAOZ3, A. MIXAHAAKHE*
kai N. EMMANOYHA?
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To Aedes (Stegomyia) albopictus (Skuse 1895) (Diptera: Culicidae) (koiv.
Aciatiké kouvoUTn «Tiypng»), €ival iowg 10 MO TToAucugnTNUéVo BiEBvg €idog
KOUVOUTTIOU TIG TEAEUTAIEG OEKAETIEG. H UyEIOVOUIKY TOU onuacia gival TTOAU peydaAn
KaBwg gival duvnTikOS PopEag TTOAWY aoBeveIwv OTOV AvBPWITTO, OI OTTOIEG UTTOPEI
vVa EUEAVIOTOUV PE TN HOP®NA EMIONMIWY 1 TTAVONUIWY Kal va odnyroouv akoun Kai
oto Bavarto. To Ae. albopictus €xel €CaTTAwBEl Pe eKTTANKTIKA €UKOAIQ ammd Ta
Tpomka &don Tng NA Aciag O1mou Kal evinuouce, Ot XWPES TNG AUEPIKNAG, TNG
AQpIkAG aMa kai TG Eupwtng (Hawley 1988, Gratz 2004, Benedict 2007,
Enserink 2008).

Ztnv EANGSa evrotrioTnke yia TpwTtn @opd 10 2004 oTtnv Képkupa kal Tnv
Hyoupevitoa (Samanidou—Voyadjoglou et al. 2005) eviy 10 2008 avagépeTal n
TTapougia Tou Ae. albopictus otnv ABAva pe TOV  EVIOTIONO OTABEPd
avatrapayouevou TTANBUcHoU Tou aTtnv Treploxn TNG PigoUtroAng (KoAIGTTouAog Kai
ouv. 2008).

2KOTTOG TNG Trapoucag MEAETNG eival n dlgpelvnon Tng TTAPOUCIag Kal n
KaTaypa@r 1nNG XpovikAg £€€AiENG Tou TTANBucuoU Tou Ae. albopictus aTnv eupuTEPN
TTEPIOYN) TNG TTPWTNG KaTaypa®nig TTAnBucuou Tou otnv ABAva.

KaBwg 10 Ae. albopictus egival TutmikO €i60G KouvouTrioU TTou TIPOTIUG va
EVOTTOBETEI TO WA TOU O€ PIKPEG OEEAUEVEG vEPOU O KATAAANAGTEPOG TPATTOG VIO TN
MEAETN TNG TTapouadiag Tou gival ol Trayideg woTokiag (Service 1993). Q¢ ek ToUTOU,
ME KEVTpO TNV TpwTn emReBaiwpévn €0Tia avamTuéng TAnBuouou Tou Ae.
albopictus oTtnv Tepioxn g PifoutroAng otnv ABriva, eykataoTdonke éva OikTuo
TTayidwv woTokiag e 4 emTmAéov TTePIoXEC Bopeia, vOTIa, avaToAkd Kal SUTIKG
QUTAG, €KTOONG TTEPITTOU 5 km? n k&6e pia (ouvoAika 25 km2). > KABe pia a1rd TIG
eploxég TommoBetABnkav 10 Tayideg wotokiag (ouvoAikd 50 Trayideg) o€
KatdAAnAeg TotroBecieg o amméoTaon TouAdxiotov 300-500 péTpwy pETAEU TOUG
WoTe N TEAIKA TTUKVOTNTA Trayidwv va givar repitou 1 Tayida/0,5 km?.

O1 Trayideg woTtokiag atmroTeAolvTav ammd TTAACTIKG paupa doxeia XwpnTIKOTNTAG
1 AiTpou TTOU GUUTTANPWVOVTAV KATA Ta 2/3 Pe vepd, TTpocouoldlovTag €101 o€ dia
TUTTIKA €0TiA AQvATITUENG TWV TIPOVUMPWY TOU €i00OUG auToU Kal €QeEPAV WG
UTTOOTPWHA woTokiag EUAIVa YAwoooTrieaTpa Bubiopéva evidg Tou vepou.

To dikTuo TTayidwv woTokiag eykataoTddnke 1o didotnua 10-16 AuyoloTou Kal o
éAeyxog Twv  TTayidwv TTpaypatotrolouvTav  efdopadiaiwg. ETO  EPYAOTAPIO,
TTPAYUOTOTTOIOUVTAY  KATOMETPNON TwV OUAEXBEVTWY wwv Aedes spp. Kai



216 13° MNaveAAnvio EvrouoAoyiké Zuvédpio

EKKOAQWI TOUG YIa TNV aoQaAr] TAUTOTTOINCN ToU €idoug atrd 1o oTASIO TOU EVNAIKOU
pe TN BonBeia KATAAANAWY BIXOTOMIKWY KAEIOWY.

MNa 10 €wg TWPA PEAETNBEY BiIGaTNUA TTapakoAolBnong Tou TTANBucuoU (17 Auy.
€wg 20 Zetr. 2009), T0 64% TOU GUVOAOU TWV £EETACOPEVWV TTAYIOWV-TOTTOBETIWY,
Bpébnke BeTIKG WG TIPOC TNV Trapoucia wwv Aedes spp. TOUAAYIOTOV Ot pia
ociypatoAnyia. ATTO TIG EKKOAAWEIG TWV WWV OTO EPYOOTHPIO TTPOEKUYWAV EVAAIKO
aropa atrokAeIoTIKG Tou €idoug Ae. albopictus Kal wg €k ToUTOU, EIKACETAI OTI TO
OUVOAO TWV CUAEXBEVTWY WWV aTNV UTTO PEAETN TTEPIOXH TNG TTapoUoag Epyaaiag
avAKe OTO €idog auTo.

ATé Ta amoteAéopaTa TNG €pyaciag auTtig @aivetal OTI To Ae. albopictus €xel
avatTigel oTabepd avarrapayduevous TTANBUGUOUG TOGO TNV €UPUTEPN TTEPIOXN,
éktaonc 5 km?, TNC apxIKAS KATaypagnc Tou 600 Kal o€ GAEC TOTTOBETIEC TTPOC
O6Aoug Toug TTPOCAVATOMGUOUG (Bopeia, vOTIa, avaTOAIKA Kal QUTIKA) G€ CGUVOAIKN)
éktaon 25 km2 [0 OUykekpiuéva, OUMAWEIC wwv Tou Ae. albopictus
Kataypaenkav o€ TommoBecieg Twv TTEpIoXwVY NG KuwéAng kai Twv lMNatnciwv Tou
onuou ABnvaiwv kabwg eTTiong og TomoBeaieg Twv dAuwyv MNaAaraiou, Néag lwviag,
Néag XaAkndovag, Néag PiAadéApeiag, Metapdppwong, Ayiwv Avapyupwy, IAiou,
®1A06éng kal Apapouaiou.

MdAioTa, Tapatnendnkav augnuévor TANBuouoi Tou evtopou, Pdoel Tou
m0000TOU (%) TwV GUAAEXBEVTWYV OEIYUATWY TTOU £@EPaV WA KOBWG KAl ToU JECOU
6pou wwv/ BeTIkS Oeiyua, oTNV KEVTPIKA Kal VOTIA TTEPIOXN O€ OXE0N HE TIG AAAEG.
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Preliminary study on presence of Aedes albopictus (Diptera: Culicidae)
(Asian tiger mosquito) in Athens
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The most invasive mosquito species Aedes (Stegomyia) albopictus (Skuse 1895)
(Diptera: Culicidae), commonly known as the Asian tiger mosquito, is of medical
importance due to its ability to transmit efficiently numerous arboviruses to humans.
It has been spreading in recent decades, primarily by the trade, to many countries
throughout the world from its original distribution area in Southeast Asia. The
presence of Ae. albopictus in Greece has been known since 2004. In Athens, it was
first detected, at Rizoupoli region, in 2008.

At the present study, preliminary results are given on its appearance in Athens
for the period 17 Aug. - 20 Sep. A total of fifty ovitraps in five regions, at and around
the region of its first appearance, were placed covering an area of 25 km? and
serviced weekly.

All the collected Aedes spp. eggs were counted and then raised in laboratory to
obtain adults for identification. All the emerged adults identified as Ae. albopictus. It
was clear that the species is present in all studied regions. The percentage of
positive locations and mean number of eggs were higher in central and south
regions.
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H karatroAéunon Tou Aedes albopictus (Diptera: Culicidae) oto MiAdvo Tng
ITaAiag Kal o1 SuvATOTNTEG EQUPHOYNG TTAPOHOIWY METPWY oTnV ABARvVa

A. MIXAHAAKHE!, K. ZOYAIQTHE kau L. SUSS?

1Epya0r17p/o lewpyikng EvrouoAoyiag, Tunua EvrouoAoyiag kai I. ZwoAoyiag, Mmevakeio
@uromraboAoyiké IvarirodTo
?Istituto di Entomologia agraria, Universita degli Studi di Milano, Italy

To épyo NG KATATTOAEUNONG Twv Kouvoutniwy oTnv EANGSa €xel ouciaoTika
a@edei OoTNV  aTOPIKA TTPWTOROUAIG pE €AAXIOTEG TTPWTOPROUAIEG a€  eTTiTTEdO
Nopapxiwv. To yeyovdg autd, OTTwg eival QUOIKO, dev gival duvatdv va AUCEl TO
mPOBANua. Baoiki aitia Tng atroTtuxiag OAwv axedov Twv TTPOCTTaBEIWV ival: a) o
EANITTAG OXeBIAOPOG KOl €QAPHOYR TWV TTPOYPAUMATWY KATOTTOAEUNONG aTTd Ta
oTToia aTToucIddel n yvwaon TTou Ba TTPOEKUTITE OTTO TNV ETTIOTNUOVIKI €PEUVA KAl TOV
TTEIPAPATIONO, B) n e@appoyr] HEBOdwY QIANIKWY TTPpoG TO TEPIBAANAOVY, V) n
KATAAANAN ekTTaideuon Tou TTPOCWTTIKOU TTOU QVOAQPBAvEl TNV €QApUOyhR Twv
METPWV KOTOTTOAEUNONG Kal &) n evnuépwaon Tou Koivou yia TIG duvatoTnTeg TNG
OIKAG TOU CUMPBOANG.

H xwpa yag rapouaiadel apKeTEG IDIITEPOTNTEG, ATTO TTAEUPA KAIMOTOG, TTARB0oUG
Kal TToIKIAiag BIoTéTTWY KaBwG Kal dourg TNG aypoTIKAS Kolvwviag. To yeyovog autd
Oev Pag emITPETTEI TNV KaTEUBEiav e@apuoyn HEBGdwWY Kal JECWY KATATTOAEUNONG
EEvv Xwpwy, €dv TTponyouuévwg dev yivel KaTAAANAN TTpoocapuoyn oTIG EAANVIKEG
ouvlnkeg. EmmmAéov, oTnv e€AANVIK TTPAYMOTIKOTATA UTTAPXEl OUCKOAIQ  Kal
duokapyia atn B¢otmion €10IKWY, KATd TOTTOUG, Popéwyv TTou Ba avaAdpouv 1o £pyo
NG KatamroAéunong. Adyw €0@aAuévng vooTpoTriag, Trou e€mdnTd Aueca
armoteAéopaTa, OTAvia  eKTTOVOUVTAl  TTIAOTIKA  TTPOYPAUUATA  OAOKANPWUEVNG
KataTroAéunong evw TTapdAAnAa atroucidfouv OAa ekeiva Ta €pya UTTOOOMNG TTOU
Ba cupBdAouv oTNV AVATITUEN TWV TTEPIOXWV TTOU duvaaTeUOVTAl ATTO KOUVOUTTIAL.

Oco Tmepvd 0 Xpodvog, To TPORANUa yivetal emikiviouva ofU kal étav KATrola
oTIyuA Ba uTTdpgel EMITAKTIKA AVAYKN OVTIMETWTTIONG Tou, TOTE TO KOOTOG Ba eival
TTOAU PeYoAUTEPO Kal SUOBACTOKTO YIO ThV OIKOVOUia TNG Xwpag pag. TéAog Ba
TTpéTTEl va TTpoBAnuatioouv ooBapd kal va digpeuvnBouv o€ BABOG Kal GAAQ OXETIKA
TPOPRAAMaTa OTTWG autd TNG OIaTAPAgNG TNG OIKOAOYIKAG I00PPOTTIOG  TWwV
udpoBIOoTOTTWY, TNG MOAUVONG TWV UBATWY KAl TwV £00PWY, TWV CUVETTEIWV TNG
EKTETAPEVNG XPNONG EVIOUOKTOVWY GTOUG WPEAIOUG OpyaviouoUg, TNG avdamTuéng
QvOEKTIKOTNTAG OTA KOUVOUTTIO KABWG Kal TwV TTAPEVEPYEIWY OTNn dnuéoIa uyeia
AOGYW TNG aAdYIOTNG XPAONS EVTOPOKTOVWV.

To Aedes (Stegomyia) albopictus (Skuse) 1895 (Diptera: Culicidae), atroTteAei
onuUepa éva aTTd Ta TTAEOV «ETTIKIVOUVO» KOl «ETTIKNPUYMEVAY €i0N KOUVOUTTIWY, YIO
0AOKANpo 1O AuTIKO nuio@aipio. O1 onuavTikOTEPEG acBéveieg TTOU PTTOPEl va
petadwaoel 10 Ae. albopictus gival 0 dAYKEIOG Kal 0 OAYKEIOG AIOPPAYIKOG TTUPETOG,
TTou TTPOCRAaANouv K&Be xpdvo tavw atd 20 ekatopulpia avBpwTroug ae Aaiaq,
AppikA Kal Apepik evw oUpgwva ue Tov MNaykdouio Opyavioud Yyeiag (WHO)
TEPIOoOTEPES ammd 100 XWPEEG KAl TTEPITTOU TO MIOO TOU TTAYKOOHIOU TTANBucuoU
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Kivouvelel ammd Tnv acBéveia autr. Emiong, éxel katnyopnBei yia tn duvardétnta
MeTAd0o0oNG Kal GAAWYV 22 TOUAGXIOTOV APUTTOIWY Kal GAAwY TTaBoyovwy. MAAioTa 1o
€idog autd Oiabétel agloonueiwtn BionBoAoyikr eAaaTIKOTNTA, dNAAdH UTTOPEI va
METadIdEl aoBéveleG auTOXBOVEG TWV VEWYV TTEPIOXWYV TToUu eykaBioTtaTal. Maboydva
yla Ta oTroia €xel atrodeixBei o1 eival Qopéag oTtn @UON, €ival Ol apuTToioi
Chikungunya, o 16¢ Tng lammwvikng EykepaAimndag (Japanese Encephalitis), 160G Tou
AuTtikou Neidou (West Nile Virus), La Crosse virus, St. Louis Encephalitis, Eastern
Equine Encephalomyelitis, Western Equine Encephalomyelitis, Potisi virus, o
KiTpivog Tmupetdg (Yellow Fever), 1o Baktipio Wolbachia kal ol vuatwoelg Twv
@IAapiwoewv, Dirofilaria immitis kai Dirofilaria repens.

Tov AuyoucoTo Tou 2008 akuaia ATopa Kal TTPOVUUPES EVTOTTIOTNKAV KAl OTNV
ABriva akpaia aropa kal Twv dUo QUAwV aTnv Treploxr NG PifoutroAng (TTAnaiov
Tou B’ Nekpotageiou kai Tou pépartog lModovieTn) kabwg kai Tou Botavikou
(CewTtrovikd MavemoTtApio). H TTpokaTapkTiKh €peuva €0eiEe 6Tl TOUAGXIOTOV OTNV
meploxn NG PifoutroAng Ta deiypata TTpoépxovTal atrd otabepd avatrapayouevo
TTANBUCUO.

Ztnv ItaAhia 1o Ae. albopictus evromiotnke oTnv Teploxy TG lévofag To
ZemrtéuBpio Tou 1990 kai oTnv cuvéxeia otnv Madofa. ‘Ewg oRuepa €xel avatTTugel
oT0BePOUG TTANBUCHOUG Kal € TTOAAEG QKON TTEPIOXES TNG CUYKEKPIPEVNG XWPOG.
Ta teAeutaia xpoévia oto MiIAdvo Tng ITaAiag epapudletal Pe eTUXIa TTPOYPAUHO
KaTaTroAéUNOoNG Tou. Na 1o Adyo auTd KpiveTal OKOTTIFO va TTAPOUCIAoTEl N dour Kal
AgIToupyia Tou TTPOYPAUUA AuToU Kal va culnTnBouv ol TTPOOTITIKEG TNG MEAAOVTIKAG
£QAPUOYNG TTaPOUOIWY PETPWY OTNV ABrva.
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The control of Aedes albopictus (Diptera: Culicidae) in Milan (ltaly) and the
possibility of using similar mosquito control methods in Athens

A. MICHAELAKIS', C. SOULIOTIS' and L. SUSS?

"Laboratory of Agricultural Entomology, Department of Entomology and Agricultural Zoology, Benaki
Phytopathological Institute, Greece
2Istituto di Entomologia agraria, Universita degli Studi di Milano, Italy

Green house effect resulting minor or major climate changes as well as the
evolution of the world-wide commerce increased the public health risks that comes
from the introduction and establishment of exotic mosquito species in new areas
such as Aedes albopictus introduction in Europe and the emergence or
reestablishing of vector borne diseases such as Dengue and West Nile Virus (WN
virus) in western hemisphere.

Since the first introduction of Ae. albopictus in Italy, the dispersion was gradual
and unstoppable. In Milan the Asian tiger mosquito has been present since 2001
and in the following years there has been a rapid spread in the city; since 2005 Ae.
albopictus has been present everywhere, particularly in the month of August and
September. For many years, the issue of the mosquitoes control has been
managed in different ways. In 2005, the Municipality applied a three-year mosquito
control (2005-2007). The program of technical and scientific assistance had
different goals. One main goal was to monitoring oviposition of Ae. albopictus for
supporting adulticide treatments in the city.

Although Ae. albopictus had already detected in Greece since 2004, during the
August of 2008 there was its first detection in Athens. Oviposition traps revealed
that this mosquito had already established in the region of Rizoupoli. In the current
presentation there is an attempt to discuss the mosquito control in Milan in order to
evaluate the possibility of using in near future the same or similar methods in
Athens.
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MeA€Tn TG ammwONTIKAG Spdong aIBépiwv eAdiwv o€ EVAAIKO KOUVOUTTIO HE TN
XPAON QUTOUATOU CUCTAMATOG YEKAOOU UTTépHIKpOU Oykou (ULV)

£.Z. ANAPEAAHZ' M. AAMOZ', X.I. EMANOYAHS', . PA®OTOMOYAOZ?
ka1 M. ZABBOMOYAOY-£OYATANH'

1Aplarors’)\£/o lMavemorruio Osooalovikng, ewTovikn 2xoAn, Epyaortrpio Eeapuoouévng
ZwoAoyiag kai MNapacitoAoyiag, 54124 Ocooaovikn
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Ta aiBépia éAaia gival eAaidn TITNTIKA KAl APWHUOTIKA TTPOIOVTA TTOU EKKPIvOVTal
amé did@opa QUTA, KUPIWG aPWHATIKA. Xnuikd oTTOTEAOUV ETEPOYEVEG Miypa
O1a@OpwWY OUCIWY, KUPIWG OEUTEPOYEVWIV PETARBOAITWOV CUUTTEQIAQNBAVOUEVWV TWV
TepTTEVIWY. TMOAAG ammd autd gu@avifouv aTTwONTIKEG A OKOUA KOl EVTOUOKTOVEG
1010TNTEG KAl £€XOUV JEYAAN EKAEKTIKOTNTA KOl EAGXIOTES TTEPIBAAAOVTIKEG ETTIOPACEIG
(Choi et al. 2002, Lucia et al. 2008, Sakulko et al. 2009).

MeAeTABNKE OTO £pyacTAPIO N ammwonTIKA Opdaon dlaPopwv AIBEPIWY eAdiwv O€
eVAAIKa KOuvoUTTId, apaeVIKA Kal BnAukd, Tou yévoug Culex Pe Tn XpHon autouaTou
OUOTAMATOG WeKaauou utréppikpou oykou (Ultra Low Volume). lMNa 1o okotrd autd
dropa Tou yévoug Culex apéowg PETA TNV evnAiKiwaon TOug (<24 wpwv) eKTEBNKAV
o€ TPEIG OIOPOPETIKEG TUYKEVTPWOEIG OIOAUUATOS aIBépiwv eAaiwv (3.9, 7.8 Kai
11.7ml/m?) amd Ta @uTd: Aepovoxopto (Cymbopogon flexuosus), devSpoAiBavo
(Rosmarinus officinalis), ywABepia (Gaultheria procumbens) kaBw¢s kal oe OUO
Miynata aiBépiwv eAdiwv Twy TTapatrdvw QuTWY oe avaloyia 2:5:1 (A) kai 2:10:1
(B), avrioTtoixa. Metd tnv mapéAeuon 2, 5, 15, 30 kai 60 AemTtwv ammd KAOe
epapuoyn, HETPABNKE N amwOnTiKA dpdon Twv aIBEPIWV EAdiwv.

TN ouyKéVTpwon Twv 3.9ml/m® n amwenTik dpdon aufaveral oTadIOKG Kal
@TAVEl TN PEYIOTA TNG TIPNA EmTeima atrd POAIG 15 AeTtTd (YwABepia—54.8%) evwy 0Tn
ouvéxela apxifel va pelwveTal eAa@PWs. AufAvovTag TNV CUYKEVTPWON TWwV
aibépiwv gAaiwv oTa 7.8ml/m* auavetar TTapGAANAG Kal n aTTwenTIKA Toug dpdon
£V TTEPAITEPW AUENTN TNG TUYKEVTPWONG TwV aIBépiwv eAaiwv oTta 11.7ml/m?® Sev
€ixe onuavTikn €midpacn atnv alténon TnG amwenTIkAG Opdong. TN CUYKEVTPWON
Twv 7.8ml/m* n amrwenTikA dpdon cuvexiel va auEdveTtal Kal TTEPAV Twv 15 AETITGY,
@TavovTag aTn pEyIoT TNG TiuA ota 30 AemTd (Aepovoxopto — 63.3%) evw oTn
OUVEXEID KAl TTAAI apxiCel va KATEPXETAI XWPIS WOTOCO va TTAPOUCIAleEl GNUAVTIKES
dlagopés. Me e€aipean 10 aiBépio €Aaio Tou piyuaTtog B, To otoio €ixe onuavtika
MeYaAUTEPN ammwBONnTIKA dpdon EvavTl Twv BNAUKWY O€ OXE0N PE TA APOEVIKA, OTIG
UTTOAOITTEG PETAXEIPIOEIG OEV TTAPATNEABNKAV CNUAVTIKES DIGPOPES OTAV ATTWONTIKN
Opaaon METAEU aPOEVIKWY Kal BNAUKWY KOUVOUTTIWV.

H €€¢éraon Tng ammwonTIKAG dpdong Twv aIBEPIWY eAaiwy PE TN XpAOoN auTéuaTou
yekaopoU €6€1Ee TTwG OAa Ta aiBépia €Aala avegaIpETwG TTAPOUTIAloUV ONUAVTIKN
amwenTikA 0pdon evavtiov evNAIKWY KOUVOUTTIWV Tou yévoug Culex. Mapatnprdnke
OTI augnon TNG CUYKEVTPWONG TwV aIBépiwv eAaiwv au&dvel TNV ammwenTIKr Toug
OpAcon £wg pia CUYKEKPIKMEVN CUYKEVTPWOTN. AKOUN, N CUYKEVTPWOTN TTOU TTPOKOAEI
™ PEyIOTN amwenTik Opdon eival OIaQOPETIKN yia KABe aiBépio €Aaio TToU
€€eTAOONKE.
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Evaluation of the repellent activity of essential oils against adult mosquitoes
of the genus Culex, using an Ultra Low Volume (ULV) automatic spraying
system
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The repellent activity of 5 essential oils at three concentrations (3.9, 7.8 kai
11.7ml/m°) was screened against adult mosquitoes of the genus Culex under
laboratory conditions using an ultra low volume spaying system. Essential oils,
derived from Cymbopogon flexuosus, Rosmarinus officinalis and Gaultheria
procumbens plants as well as 2 mixtures of the above essential oils in a proportion
of 2:5:1 and 2:10:1, respectively, were used. After 2, 5, 15, 30 and 60 min repellent
activity was measured. The results demonstrated that repellent activity of the
essential oils increased with increase of the concentration. Repellent activity of C.
flexuosus essential oil, reached up to 63.3% after 30 min in a concentration of
7.8ml/m®. Moreover, nearly all essential oils presented their maximum repellent
activity after 15 - 30 min. Overall, no significant differences in the repellent activity
of the essential oils were observed between males and females mosquitoes, except
for the mixture of the essential oils with the proportion 2:10:1. These studies have
shown that essential oils provide good repellent activity against Culex sp., an
important vector of diseases.
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Tautéxpovn YOVOTUTTNOT TWV YEVETIKWY TOTTWYV kdr Kail ace-1 Tou avw@eAn
KwvwTra Anopheles gambiae (Diptera: Culicidae) ye PCR mmoAAammAwv
EKKIVNTWV
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To Anopheles gambiae (Diptera: Culicidae) civai o BacikdTEPOG Qopéag TNG
ehovoaoiag otnv AQpikn. O €Aeyxog Twv TTANBUCGHWY TOU OTIG TTEPIOXEG OTTOU EVONUEI
n vooog EMITUYXAVETAlI TTPWTIOTWG PE TN XPHON EVIOUOKTOVWY, OUWGS N E€TTIAOYN
EVIOUWY QAVOEKTIKWY OTA XPNOIUOTTOIOUPEVA OKEUAOUATA OUOXEPAIVEI ONUAVTIKA
TNV KOTOTTOAéUNGCH Tou. O €yKaIPOG EVTOTIONOS TWV AVOEKTIKWY OTOMWY Kal N
OUOTNUATIKA TTapakoAolBnon Tng ouxvotnTag HWE TNV OTroia eugavidovial oTov
TTANBUCPO Oe OIAPOPES XPOVIKEG TIEPIGdOUG, aTToTeAEl TTPoUTTOBEON Yyia Tnv
opBoAoyIk avTigeTwTmon Tou TTPoRAfuaTog. Na 1o oKoTTd auTtd £Xouv avatrTuxOei
TTOIKIAEG  TEXVIKEG TTOU  ETMITPETTOUV TNV TOUTOTTOINGN  TWV  ONUAVTIKOTEPWY
METOANQYWV Ol OTToieg ouvdéovTal HPE TNV QVOEKTIKOTNTA OTA €VTOMOKTOVA. Ol
TEXVIKEG QUTEG EOTIACOVTAI OTOV EVTOTTIONO VOGS POVO TUTTOU PETOAAQYAG KOl OUXVA
TTPOUTTOBETOUV TNV TTPOCRAcn o€ UPNAOU KOOTOUG £EOTTAIOUS. ZTNV €pyadia auTh
TTEPIYPAPOUNE HIa véa PEB0dO PCR TTOAAQTTAWV €KKIVNTWY, TTOU KABIOTA duvaTh
TNV TAQUTOXPOVN TAUTOTTOINCN TTEVTE POVOVOUKAEOTIOIKWY TTOAUNOPQICHWY OTOUG
YEVETIKOUG TOTTOUG kdr Kal ace-1 ol OTToiol EVEXOVTAI OTNV EUPAVION AVOEKTIKOTNTAG
EVaVTl TWV EUPUTEPQ XPNOIKOTTOIOUPEVWY €VTOUOKTOVWY (Martinez-Torres et al.
1998, Ranson et al. 2000, Weill et al. 2003, Weill et al. 2004). H pébodog trou
avatrTugape, BaaifeTal aTov TTOAAATTAQCIOONS £VOG TURUATOG aTrd KABE yovidio (kdr
kal ace-1) oe pia avridpaon PCR pe katdAAnAa Ceuydpia ekKKIVNTWY TA OTToid
€I0QyouvV OTO TTPOIOGVTA TNG avTidpaong TTPOCXEDIAOUEVEG ONUEIOKESG UETAAAAYEG.
Xdapn oTIc  peTtalayég  auTég  kaBioTarar  duvaTh N TOUTOTTOINGN  TPIWV
AAANAOPOPPWY TOU YEVETIKOU TOTTOU Kkdr kaBwg kal dUo aAAnAopOp@wY TOU
YEVETIKOU TOTTOU ace-1, HeET@ amd OU0 TEWEIG WE  TTEPIOPIOTIKA  €vCula.
AvVOAUTIKOTEPQ, N YyOVOTUTTNON agopd Ta aAAnAdpop@a kds (knockdown susceptible
- @ypiou TUTOU), kdr-w (West Africa knockdown resistance — TTpoadidel
avBekTIKOTNTO KOl OpXIKA €vTOoTTioTnke OTn AuTiKfy A@pIkn), kdr-e (East Africa
knockdown resistance — 1Tpoodidel avOEKTIKOTNTA Kal APXIKA EVTOTTIOTNKE OTNV
AvaTtoAikn) Appikn), ace-1s (dypiou TUTTOU) Kal ace-1r (TTpoadidel avOeKTIKOTNTA). Z€
om G(popd TIG TTél.IJﬂg JME T ace-1s / ace-1s ace-1s / ace-1r ace-1r/ ace-1r
TEPIOPIOTIKG  €viupa, oOTn  Mia ' ' '
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(Aeukég ep@aviCovtal ol CWVEG TTOU AVTIOTOIXOUV OTO Yovidlo ace-1 evw Paupeg
gM@avifovTal ol WVEG TTOU AVTIOTOIXOUV OTO YEVETIKO TOTTO Kdr).
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A multiplex PCR assay for simultaneous genotyping of kdr and ace-17 loci in
Anopheles gambiae (Diptera: Culicidae)
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The selection of insecticide-resistant genotypes in Anopheles gambiae (Diptera:
Culicidae), the most important malaria vector in Africa, makes disease control
problematic in several endemic areas. The early detection and monitoring of
resistance associated mutations in field mosquito populations is essential for the
application of successful insecticide-based control interventions. Currently the
surveillance of these mutations is performed using individual assays, some of which
require sophisticated and expensive equipment. Here we describe a novel multiplex
PCR-based assay, for detecting simultaneously the five single nucleotide
polymorphisms (SNPs) in the voltage-gated sodium channel and the ace-1 genes,
that have been associated with the mosquito response to most commonly used
insecticides (Martinez-Torres et al. 1998, Ranson et al. 2000, Weill et al. 2003,
Weill et al. 2004).
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Emidpaon Tou putogpapudkou dimilin (diflubenzuron) otnv adgnon Twv
MIKpOo@UKWV Pavlova lutheri kai Isochrysis galban, ka@wg kai Tou Tpox6{wou
Brachionus plicatilis
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Ocooalovikn
2Ep\/aon?p/o IxBuorraBoioyiag, Tunua Krnviatpikng, Kapditoa, Mavemoriuio Osooaliag

MepiAnyn

H xnuiki oucia diflubenzuron (DFB) atroTteAei éva gupéwg XPNOINOTTOIOUPEVO
EVTOUOKTOVO TTOU dpa KUPiwg PMECW TNG avaoTOAAG TNG ouvBeong TnG XITivng TTou
UTTAPXEl OTOV  €CWOKEAETO  Olo@opwv opyaviopwyv. H  Tapoloa  peAETN
EMKEVTPWONKE oOTnv €Tidpacn TnG ouciag autig oTnv augnon oUo €dwv
MIKpOoQUKWYV, Twv Paviova lutheri ka1 Isochrysis galban, kaBwg kal oTnV
eMPBIWOINOTNTA TOu TpoxOlwou Brachionus plicatilis. O1 Tapatrdvw opyavicuoi
XpnoiyotrololvTal  €upéwg oTnv  eviaTik BaAdooia  1xBuokaAAiEpyela  OTToU
XPNOIKMOTToIoUVTAl WG «CwvTavh» Tpo@r aTn dIaTPOQr TWV VUPQWY TwV 1XBudiwv.
O1 ouykevTpwaoelg TNG ouaiag Tou egetaotnkav Atav 500, 100, 50 kai 25 ppm. O
TTEIPAPATIONOG DINPKNOE 4 NUEPEG Kal Ta aTToTEAEopaTa £D€1Eav OTI OTn PEYAAUTEPN
ouykévipwon DFB avaoTtéAAeTal anuavTikd (P< 0,05) n avamtuén Twv PIKPOPUKWV.
Oocov agopd 10 B. plicatilis dev Trapatnprbnke Kopid OTATIOTIKWG ONUAVTIKA
(P>0,05) diog@opd aToUuG APIBPOUG TWV TPOXOJWWV WETAEU TwV dIagopwy Opddwv
1ToU d10TNPENBNKAV 0t dlIaPoPETIKEG ouykevTpwoelg DFB. MNapatnprbnke poévo tdon
emTAXUVONG TOU pPUBPOU eAATTWONG TOU apIBuoU Toug Otav augdvovTav n
ouykévTpwaon Tou DFB.

Eicaywyn

H exteTapévn XpAon TTOAWY QUTOQAPUAKWY TIPOKOAEI OUXVA ONUAVTIKEG
OlI0TaPAXEG OTIG TPOPIKEG OAUCIOES TTOAAWY OIKOCUCTNUATWY WE ATTOTEAECHO TNV
dlatapax ™G Olafiwong TTOAAWY opyaviouwy, ol oTroiol &gV aTToTEAOUV TOUG
apxIkoug OTOXO0UG auTWwV Twv ouciwv. H xnuikh oucia diflubenzuron (DFB), tTou
atoteAei TN SPACTIKA oucia Tou epTTopIKoU TTPoidvTog Dimilin® xpnoiyotroigital
EUPEWG OTNV  KOTATTOAEUNON JIa@OpwY  EVIOUWY TIOU  TTPOKOAOUV  cofapd
TPORAANATa OTA GUTE, A / KOl oTOV AvBpwTTo, OTTWG YIa TTAPAdEIyUa Ta KOUVOUTTIQ.
H dpdon 1Tng otnpiletal oTnV avacToAr TnG oUvBeong TG XITivng, TTapeuTrodifovTag
€101 TOV oxnuaTiopd Tou e€wokeAeTou (Ruabhi et al. 2007). To eviopokTOvVO AUTO,
OTTWG Kal GAAEG OUTIEG TTOU XPNOIKOTTOIOUVTAl 0T YEWpPYia, HEow BIa@opwy 0dWV
KaTaAryel TEAIKG oTa UBATIVA OIKOOUOTAMATA, eTTnEedlovTag Tn Cwn Twv udpoBiwv
OPYQVIOPWY TTOU {OUV EKEI.

MoAAéG peNéTeg €xouv AdNn katadeitel Tnv TogIKGTNTA ToUu DFB 0¢ didgpopoug
udpopIoug opyaviouolg, OTTwG Wapia, Kapkivoedr) kal ootpakoeldr (Fischer and
Hall1992). H 1ofIkdTnTd TOUu @aiveTal va TToIKIAEl Kal va e€apTdTtal atrd 1o €id0g ToU
opyaviopou, Tnv nAikia A 1o oTadI0 Tou BIOAOYIKOU KUKAOU TOou, KOBWG Kal Tnv
guvBean Tou owuartdg Tou (TT.X. UTTapEn XIMvwdoug eEwakeAeToU). Ta 0OTPAKOEIDN
@aivetal va gival ol o aveeKkTIKOi opyaviouoi, akoAouBolv Ta wdpla, Evw Ta TTIO
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euaiobnta cival didpopa  udPOPIa  KAPKIVOEID Kal Eviopa  TTou  dlabETouv
eCwokehetd (Eisler 2007). Xmv EAMGda 710 DFB yxpnoigotroigital  otnv
KOATATTOAEUNGN TWV KOUVOUTTIWY OTnv TTedIdda Tng ©eooalovikng Kal n epapuoy
TOU YiVETAI PJE AEPOWEKATHUOUG TWV TTEPIACTIKWY TTEPIOXWV KAl TWV OPUWVWY KATA
TOug Bepivolg prveg OTTOU  UTTAPXEI a@Bovia VEPWY TIOU KATOARyouv oTnv
TTapakeiyevn BaAacaoa. MepIkEG QOPEC XPNOIYOTIOIEITAI KAl WG AVTITIAPACITIKO
QPAPUOKO YIO TNV KATATTOAEUNON TWV £EWTTAPACITWOEWY TwV IXBUwvV (Selvik et al.,
2002).

H trapouca peAétn emkevipwOnke otnv emidpacn Tou DFB otnv adg¢non twv
Mikpo@ukwv P. lutheri kai I. galban TTou XpnGoIUOTTOIOUVTAl OTNV €VTATIKA BaAdaaia
IXBUOKaAAIEpYEId WG «CwvTavi» TPOPH TwV TPoXol{wwv, TTOU PE TN OEIPA& TOUG
XpPNoipotroiolvTal w¢ «fwvTavh» TPOPH Twv VUPEWY Twv I1xBudiwv. Emiong,
MEAETABNKE N €TTi®pacn autAg TnNG ouadiag Kal oTnV €MRIWCINGTATA TOU TPOXOLwou
B. plicatilis. TTou XpnoigoTtrolgiTal €TTiONG WG «CWVTAVA» TPOP TWV VUPQWV TOU
AaBpakioy, Tng TOITTOUPAG, TG XI6VAG, Tou GaykpioU Kal GAAwv €1dwv 1XBuwv. Ol
OopYyaviouoi auToi BpiokovTal OTIG QUOIKEG UOATOOUAANOYEG Kal OTIG €KBOAEC TwV
TTOTAMWV.

YAIkd kai pé@odol

Mikpo@Ukn

Ta pIKpo@UKN TTou PeAEeTABNKav oTnv TTapolca epyaaia Atav Ta: Paviova lutheri
Kal Isochrysis galban. MehetiBnkav o1 ouykevrpwoelg DFB: 500, 100, 50 kai 25
ppm. A6 TO KABe €idOC MIKPOPUKOUG apXIKA €yivav KaBapég KaAMEpyeleg o€
BpeTtTIKG UAIKG Wallne (1974) ol oTroieg emwAOTNKAV TPEIG NUEPES OE BeppoKkpaaia
23°C, uttd 10 QWG 2 AauTrtpwy 36 W £KaOTOC. TN CUVEXEIA, aTTO KABe KaAANIEpyEIa
eA@Bnoav avdAoyeg TTooOTNTEG Kal TOTTOBETHONKAV 0€ YUAAIVOUG SOKINAOTIKOUG
owARveg. Kade dokipaaTikdg owAnivag trepieixe 10ml kaAAigpynTIKO UTTOOTPWHA OTO
omoio uTripxe dlaAupévn n oucia DFB (Dimilin® SpacTiki oucia 48%). Ma KOs
ouykévipwon DFB xpnoigotmoiibnkav TpeiS OOKIOOTIKOI OwARves. H TeAIKA
OUYKEVTPWON TWV HIKPOQUKWY O€ KGBe owArva ATav 10° cell mi™. Tpeic emmAéov
OOKIUAOTIKOI OWANVEG ava €idog TTepIEixav TNV idIa CUYKEVTPWON KUTTApwWY aAAG
oTo KaANigpynTIKG uttéoTpwua dev TTpooTédnke DFB (pdptupeg). O1 SoKINAOTIKOI
OWANVeG eTTwaoTNKav £TTi 4 Nuépeg ot Bepuokpaaia 23+0.5°C kdTw amméd QwTioud
ouo Aaumrtipwyv @Bopiopou 36 W TToU Bpickovrav o€ amoéoTtacn 20cm atmd Toug
OWANVEG.

Katd tnv didpkela Twv TEOOAPWY NUEPWY TNG ETTWACNG, KABnuepIvd pe Tnv
Bonbeia evog olpwviou Aaupdavovtav PETA atrd €viovn avAuEIEn TOU TTEPIEXOUEVOU
Twv owAjvwy 4 &eiyuata 100 pl €kacto amd KAGBe OOKIUACTIKO CWARva. ZTn
OUVEXEIO aKIVATOTTOIOUVTAV TO KUTTAPO WE TNV TTPooBnkn 5 pl eoudetepwpévng
QOPUOANG o€ k&Be deiyua. H katapérpnon Twv KUTTApwv yivovtav pe Tnv Borbeia
aipgokuTtTopeTpou (Neubauer plate).

Tpoxolwa

2 15 yudAivoug OOKIJOOTIKOUG OwAnveg pe 10ml  atrooTeipwuévo  Kal
@IATpapiopévo (0,45um) Balaooivé vepd TOTTOBETABNKAV TPOXO{wa Tou €idoug
Brachionus plicatilis. H TEAIKA} ouyKévTpwan Twv TPOoXOlwwyv o€ KABe cwArva ATav
1,2 10° mlI". ZToug SWdeka AT AUTOUC TOUG CWARVES eixe dlaAuBei DFB wg
0KOAOUBwWG: A) aToug TTPWToUG 3 CWARVES N TEAIKA cuykévtpwaon ftav 100 ppm, B)
oToug eropevoug Tpelg 50 ppm kai M) otoug eméuevoug Tpeig 25 ppm. O1 TeAeuTtaiol
TPEIG OWANVEG TTepIcixav Tpoxdlwa o€ BaAacaive vepd Tmou dev Trepicixe DFB
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(M&pTUPEG). O1 BOKIPAOTIKOI CWANVEG ETTWACTNKAY £TTi 4 NUéPES ae Beppokpaaia
23+0.5°C ka1 KATw a1mmd QwTIono dUo Aautrmpwy @Bopiouol 36 W Trou Bpiokovtay
oe améoTtaon 20cm ammd Toug OwARves. EmimTAéov, TO vepd O€ KABE CWArva
agpifovrav ouveXwg Pe TNV BonBeia evog yudAivou cwAnva.

Katd tnv didpkeia Twv TECOAPWY NUEPWY TNG £TTWACNG, KABNUEPIVE pPE TNV
BonBeia evdg olpwviou AauBdvovtav PETA atrd €viovn avAuEIEn TOU TTEPIEXOUEVOU
Twv owARvwyv 4 deiypata Sul ammd K&Be BOKINAOTIKO CWArVa Kal 0 GUVOAIKOG
aApIBPOGS TwV TPOXOLWWYV KATANETPOUVTAV WE TNV BorBeia OTITIKOU JIKPOOKOTTIOU.

2Zraniorikn avdAuon

H oUykpion Twv PECWV OpWY TWV OCUYKEVIPWOEWYV TWwV KUTTApWY Twv
MIKPOQUKWYV Kal TwV TPoXOlwwv €yive pe avaAuon tng dlakupavong evog dpduou
(one way ANOVA), xpnoiyotroiwvtag 1o Tpoypauua STATGRAPHICS PLUS 3. H
pEBODOG Tukey XpNOIUOTTOIRBNKE yIa va EVTOTTIOTOUV OI OTOTIOTIKEG SlIAPOPES OTaV
P< 0,05.

ATtroteAéopara

Tooo oto €idog P. lutheri, 600 Kal oTo €idog . galban OTIC TECOEPEIG YETPAOEIG
TToU €yivav o€ 24, 48, 72 kai 96h n pikpdtepn (P<0,05) atgnaon Trapartnpnonke aTig
KOANIEPYEIEG PE TN MEYOAUTEPN ouykévTpwaon DFB (500 ppm). O1 cuykévipwaon oTIg
KaANiEpyeieg Tou P. lutheri e€ehixBnkav atmo 1X10° cells/ml o€ 1.44+0.04 — 2.43+0.1
— 3.6620.7 ka1 4.06+0.3 SD x10° cells/ml oToug pdpTUupeg TNV 24", 48" 72" Kai 96"
wpa  avTioTolxa €vw TIX OTn  Ouykévipwon Twv 500ppm o1 avTioToIxeg
OUYKEVTPWOEIG ATAV OAeG OonuUAvTIKA UIKPOTEPEG Pe TIPEG 0.83+0.1 — 1.32+0.2 —
2.07+0.3 — 3.26+0.4 SD x10° cells/ml (Exrua 1).

Pavlova lutheri
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Zxnpa 1. Emidpacn tou DFB atnv augnon (kutrapa/ml) Tou P. lutheri. O1 TIpéG
AVTITTPOOWTTEUOUV TIG HEOEG TINEG ATTO 4 PETPROEIS avd CwAnva + SD.
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O1 ouykévTpwan oTIS KaANiépyeieg Tou I. galban e€eAixBnkav amd 1X10° cells/ml
ot 1.1440.1 — 1.85+0.2 — 2.51+0.1 ka1 3.27+0.2 SD x10° cells/ml oTOUC PAPTUPES
v 24", 48", 72" ka1 96" Wpa avTiIGTOIXA EVW TT.X. TN CUYKEVTPWON Twv 500ppm ol
QVTIOTOIXEG OUYKEVTPWOEIG NTAV OAEG ONUAVTIKA MIKPOTEPEG ME TINEG 0.46+0.1 —
0.9+0.07 — 1.7+0.3 — 2.62+0.5 SD x10° cells/ml (Zxrjua 2).

Isochrysis galban
4500000 +
4000000 %
3500000 P
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2000000 -
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1500000 ~
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1000000 + ) —=a—50 ppm
o — % --25 ppm
500000 1 R s CONTro|
0
Oh 24 h 48 h 72h 96 h

IxAua 2. Emidpaon tou DFB otnv at¢non (kuttapa/ml) Tou /. galban. O1 Tiuég
QVTITTPOOWTTEUOUV TIG PHEOEG TINEG ATTO 4 PETPROEIS avd CwAnva + SD.

Taon (P>0,05) ypnyopdtepng pMeiwong Tou apiBuol Twv  TPOXolwwyv
TTapaTNENONKE OTOUG TIANBUCHOUG Tou  KaAMigpyrBnkav  oTnv  uwnAdTEPN
ouykévipwon DFB (ZxAua 3). O ouykévipwon oTiG KOANEPYEIEG Tou B. plicatilis
e€ehixBnkav amo 1.2x10° cells/ml o 078+0.1 — 0.51+0.2 —0.27+0.08 ka1 0.15+0.05
SD x10° cells/ml oToug papTupeg TV 24", 48", 72" kai 96" Wpa avTioToIxa €V T
oTn ouykévipwon Twv 500ppm o1 avrioToixeG ouykevipwoelg ATav 0.70+0.1 —
0.11+0.1 — 0.02+0.07 — 0.05+0.05 SD x10° cells/ml.

Brachionus plicatilis
1400
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1000 — —— 50 ppM
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xAua 3. Emidpacn tou DFB otnv emBiwon (kuttapa/ml) tou B. plicatilis. O1 Tipég
QAVTITTPOCWTTEUOUV TIG HECEG TINEG ATTO 4 PETPRAOEIS avd GwARva = SD.
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Zulitnon

H xnuikn oucia diflubenzuron armoteAei éva  eupéwg XPNOIUOTTOIOUUEVO
EVTOMOKTOVO TTou Opa Péow TNG avaoToAAg TnG ouvBeong Tng XITivng TTou o€
OpPIoHEVOUG opyavIouoUG CGUHPBAAEI OTNV KATAOKEUN TOU €EwokeAeToU. Mevikad n
Xprnon NG OToug opyaviououg TTou Ogv gival ol KUpIol aToxol BewpeiTal aoPaAiG.
MoAAéEg peAéteg Opwg (Eisler 2007) éxouv Oei€el TIG apvnTIKEG GUVETTEIEG TTOU
TTPOoKaAoUvVTal O€ OAOKANPn Tnv TPOGIKA oAucida kal Kupiwg oTo UdATIVO
olkoouoTnua. Eival pia ougia 1mou eival TTOAU oTaBep OTn QUON a@oU WEVEL yia
TouAdyiaTov 204 nuépeg oTo Baldaalo ifnua atoug 4 kal 14°C 6trwg o Selvik et al.
(2002) amédeiCav. Ta wdapia PTTOPOUV va BIOCUCCWPEUOUV TNV OUCia QUTH O€
OUYKEVTPWOTN PeyoAUuTepn €wg Kal 160 @opég atrd auth Tou vepd (Eisler 1992). O
Maduenho and Martinez (2008) avagépouv peiwon Tou aplBuol  Twv
€PUBPOKUTTAPWY Kal TNG aigoyAoBivng o€ wdapia mOavwg amd  TTpoOKANnon
aigoAuong. O O peTaoAitng NG 4- xAwpoaviAivn gival o TogIKOG yia Ta Wwapia
ammd om n apxikn oucia (Fisher and Hall 1992). O perafoAitng autdég Tou DFB
Xapaktnpiotnke atrd Tnv EPA mBavd kapkivoydvog yia Tov avBpwtro (EPA 2006).
To idlo To DFB ©&¢gv eival petahagloyovo kai dev TTPoKaAei oeieg dnAnTnpidoeig.
YoioTtatal 8¢ udpdAucn Kai puwToAucn atTd PIKPORIa Kal 0 XpOvog NUICWNAS Tou €ival
0,5-1 €Bdouada (Jin 2005). O petaBoAiTng TOoUu 4- XAwpPOoQVIAivh) avagEépeTal wg
oplaka petalagloydvog (Seuferer et al. 1979). Zmnv EANGda TTap’ 6Ao TTou
XPNOILOTIOIEITAI  EKTETAPEVA HE OEPOWEKACHOUG VI TNV KOTATTOAEUNON Twv
KOUVOUTTIWV OgV gival YVWOTEG ApVNTIKEG CUVETTEIEG OTA UOPORIa wa.

21NV Tapouca epyacia peAETABNKE n dpdon Tou DFB otnv auénon udpdfiwv
OPYQVICPWY TTOU UTTAPXOUV OTa udpofia OIKOGUCTHMATA, OTTOTEAOUV TPO®r yid
dA\oug opyaviopoug kai TeAeutaia TrapdyovTal eviatika yia Tnv dloTpo®nR Twv
VUPQWV 1XB0WV TTou €eKTpé@ovTal. Ta TTpwTa auTd atroteAéopara degixvouv OTI
UWNAEG OUYKEVTPWOEIS QUTAG TNG OUCIOG OTO VEPO PEIWVOUV CNUAVTIKA TV alénon
Twv dU0 HIKPOQUKWY TTou peAetBnkav (P. lutheri xau I. galban). O Savitz et al.
(1994) avagépouv TrapatmAfgia dpdan oTo KwTATTodo Eurytemora affinis n otroia
MAAAov AauBdvel xwpa diauéocou TG Tpo@rig Toug. O1 Yu-yun et al. (1993) dev
avagépouv apvnTikn dpdon 200ug/l DFB e1Ti eTITd NuéPES a€ QUKN. Ta UTTOAEiMPaTa
DFB o10 £dagog utropouv va atroppo@nBouv ard ta gutd (Jin 2005). Eival yvwoTd
6Tl ota évioya n oucdia auth avaoTéAAel TR olvBeon Tng XiTivng o TNG
adpavotroinong Tou evfUuou TTou gival atrapaitnTo otnv olvBeon Tng xITivng (Jin
2005), TTPOKaAWVTAG GOPBAPES CUVETTEIEG OTOV OXNUOTIONO TOU £EWOKEAETOU TOUG.
g AAMoug opyaviopoug Opwg n Opdon eivalr dIAQOPETIKA. & KATTOIA Wdapld
TTpokaAei BAGBeG oTnv NTaTIKr Agitoupyia, OTwg oTo €idog Prochilodus lineatus
(Fischer ka1 Wall 1992).

H trapouca epyacia avadeikvuel apvnTikry &pdon Tou DFB ota 800 pIKpo@UKn
TTOU PEAETHONKAV KAl TAON apvNnTIKAG TTidpacng atnv empBiwon Tou Tpoxdlwou B.
plicatilis. Tlpémer 6uwg va uttoypaupioBei 1diaiTepa 6T n  €mmidpacn auth
TTapatnpenénke oxedov povo (P<0,05) otnv 1o peydAn Ouykévipwon TToU
XPNoiyoTtroinénke atov Treipapamiaud autd (500ppm). Map’ 6Ao TTou n GUYKEVTPWON
nTav oAU uwnAr &gv OIEKOTTEI EVTEAWG O TTOAAATTAQCIAOUOG TWV QUKIWV KAl TOU
Tpoxolwou. Téco uywnAn ouykévipwan Bewpeital aduvartov va Bpebei otn QUON o€
EKTETAPEVN €KTAON KATTOIOG QUOIKAG UBATOOUAAOYAG. ZTnV TTapoUca  MEAETN
XPNOIYMOTTOINBNKE Kal N CUYKEVTPWON auTh yia va digpeuvnBolv Ta Opla avToxng
TWV OPyavIOUWV TTou peAeTrBnkav. @aivetal dnAadr, 6TTwg €§’ GAAOU TTPOKUTITEI Kal
atd TNV OXETIKN BIBAIoypagia, 6T TTap’ 6Ao TTou 1o DFB ¢ival pia oxeTik@ otabepn
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ouaia n TOgIKATNTA TNG €ival XAPNAR €wg Kal acrpavTn 1I8iwg YIa TOUG OpYyavIoUOUG
mou Ogv €Xouv avaykn va cuvBéoouv xitivn. O peTafoAiteg Tng mBavoTaTa
atroteAoUV ooBapdTePO TTPORANKA YIa TOUG OpyavIoHoUG aTrd Ty idia Tnv ouaia.
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Effect of the insecticide dimilin (diflubenzuron) on the growth of microalgae
Pavlova lutheri and Isochrysis galban, as well as the rotifer Brachionus
plicatilis

M. FOURLIGAS', C. MATZOUKIS', I.N. VATSOS"', P. ANGELIDIS' and
F. ATHANASSOPOULOU?

7Ichl‘hyology Laboratory, Faculty of Veterinary Medicine, Aristotle University of Thessaloniki,
P.O. Box 395, Greece
2lcthhyopathology Laboratory, Faculty of Veterinary Medicine, University of Thessaly,
Karditsa, Greece

Diflubenzuron (DFB) is a widely used insecticide that acts through the inhibitions
of the chitin synthesis of the cuticle of some organisms. It is an insect growth
regulator. The present study focused on the effects of DFB on the growth of two
species of microalgae, Pavlova lutheri and Isochrysis galban, and the viability of the
rotifer Brachionus plicatilis. These organisms are widely used in the intensive
marine fish culture, as they are used as ‘live” feeds for the fish larvae. The
concentrations of the DFB that were examined were 500, 100, 50 and 25 ppm. The
experiment lasted 4 days and the results indicated that the microalgae that
maintained in the highest concentration of DFB, suppressed (P< 0.05) the
proliferation of both studied species. On the other hand, although no statistical
differences (P>0.05) in the numbers of rotifers that were maintained in the different
concentrations of DFB were noted, the numbers of these organisms tended to
decrease more rapidly as the concentration of the DFB increased.
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MeAéTn TnG Sopung Spdong popiwv KITPOVEAAUAWY TUTTOU KAl TTOpAyWywV
TOUg

A. MIXAHAAKHZ', A. NAMAXPHETOZ', A. KYMMAPHE2, M. MOAYZIOY?,
. KOAIOMOYAOZ* kai £. ANAPIANOY'

1Epyaomplo lewpyikng EvropoAoyiag, Tunua EvrouoAoyiag kai I'. ZwoAoyiag, Mrmevakeio
PuromraboAoyikd IvorirodTo
ZTurjpa Ayporikni¢ Avamruéng, Anuokpireio lMavemorrnuio Opdkng
3Epyaorr7p/o Xnueiag, Tunua Mevikd, Mewrrovikd MNMavemoriuio ABnvwyv
4Epyaarr’7p/o Evrouoktévwy Yyeiovouikng 2nuaciag, Tunua EAEyxou ewpyikwv apudkwy &
Qur/kng, Mmevakeio @urorraboAoyiké Ivarirouro

Ta TeAeuTaia Xpovia TTOPATNPEITE TOCO ETTAVEUPAVION OO0 KAl VEEG EUPAVIOEIG
agBevelwy TTou oxeTifovtal Ye Ta kouvouTa. lNa TG aoBéveieg auTég dev UTTAPXOUV
€EUBOAMId Kl O POvOoG TPOTIOG  TTPOANWNG-KATATTIOAEUNONG  €ival n  xpron
EVTOUOKTOVWY OKEUOOMATWY. H XprAon TTPOVUR@OKTOVWY gival ouvhBwg n uovn
MEBODOG KOTATTOAEUNONG TTOU XPNOIMOTIOIEITAl OTN XWwpPa HAS ONPIOUPYWVTAG
TTapdAANAa Spwg @aivopeva avBekTIKOTNTAG KAl HOAUVONG Tou TTEPIBAAAOVTOG.

2KOTTO6G TNG Trapoucag epyaciag ATav n HeEAETN Tng dpdong Miag oeipdg
KITPOVEAAUAO TUTTOU OUCIWV EVAVTIWV TTPOVUUQWY TOU KOUVOUTTIOU Cx. pipiens, JE
QTTWTEPO OTOXO TNV £EAYWYNA CUUTTEPACTUATWY TTOU Ba apopoUv OTn CUGYXETION TNG
OopuAGg pe TN dpdon Twv ev Adyw popiwv. MNa 1o oKoTré autd XpnoiyoTToinénkav
Oéka TTévie OUVOAIKA pOpla Ta oToia diagopoTroiouvial TO00 WG TIPOG TN
XOPOKTNPIOTIKA OpAda  TToU  @QEPOUV  (ECTEPIKN, OAKOOAIKA, OAOEUdIKA  Kal
KapBo&uAIKA) 600 Kal wg TTPoG To BaBud akopeaTdOTNTAG TOUG (dIévia KAl JOVOEVIQ).
MNa 10 Aoyo autd emAéxBnkav ol diokopeaTol yepavulo (1) kair vépuho (2)
a1BuAeoTépEG, yepavioAn (3) kar vepoAn (4), yepavidAn (5) kai vepaAn (6) kai To
yepavikdé o&U (7). Emriong emA€éxBnkav kal Ta QvTiOTOIXO HOVOOKOPEDTA TOUG,
KITPOVEAAUAO  aiBuAeoTépag  (8), KITPOVEAAOAN (9), KiTpoveAAGAn (10) «kai
KITPOVEAANIKO 00 (11) KaBWG Kal Ta KOPEOUEVA OUVOETIKG TTapdywya Toug 3,7-
OIueBuNoOKTUNO  aiBuAeoTépag (12),  3,7-OiyeBulookTav-1-6An (13), 3,7-
diIpueBulookTavaAn (14) kai 3,7-dipeBurookTavikd ofu (15).

Ta kopeopéva popIa oUVTEBNKAV HPE KATAAUTIKA UdPOYOVWaN TWV QVTIOTOIXWV
HMOVOOKOPEOTWY, OTTWG @aiveTal OTnV TropeEia Tou ZxAMaTog 1, KABWG €eTmiong
KaBapn yepavidAn kalr vepdAn pe ofeidwaon Twv AvTIOTOIXWV OAKOOAWV TOUG,
yePAVIOAn Kal vepOAn. Xe KkdAOe TrepIMTwOn atmmopovwOnkav TTPoidvTa UWNARGg
KaBapdTNTAG KAl 0€ PEYAAN aTTOd00N TA OTTOI0 TAUTOTTOIRBNKAV HE PACUATOOKOTTIA
NMR ka1 aépia xpwuatoypagia (GC-MS).

MpayyatotroinOnkav  Treipduata PéTpnong  Bvnoiudétntag o€ TTPOVUPQES
kouvoutniov 3% kar 4°° ortadiou oUpgwva pe T PEBOBO TIOU TIPOTEIVEL yIa
avtioToixeg TepIMTWoelg N Maykoopia Opydvwon Yyeiag (WHO) kai utrohoyioTnkav
o1 O¢ikteg LDsp kal LDgs yia kGBe aiBépio €Aaio. O1 TrpovUugeg Tou €idoug Culex
pipiens BloTuTTOU mMolestus TTOU XPNOIYOTIOINBNKAV OTIG BIOBOKIUEG TTPOEPXOVTAV
amo TIG EKTPOYEG TOU gpyacTnpiou EVTOPOKTOVWY YYEIOVOUIKAG ZNnPoCoiag, OTo
Mrtrevakeio QutotraboAoyiké lvaTiTouTo.

ZU0upwva pe Ta PloAoyikd amoteAéopata, amd Ta OlIAKOPECTa HopIa POvo Ol
€0TEPEG YEPAVUAO Kal VEPUAO epgavioav ioxupr dpdon (LDsy = ~25 mg/L) pe Toug
UTTOAOITTOUG va KupaivovTal o€ TIHEG LDsp = ~100 mg/L kai révw. AvtiBeta 6Aa Ta



7" Zuvedpia: Evroua Yyeiovouikng Znuacias — YopoPia Eidn 233

HMOVOOaKOPEDTA €U@AvVIGAV ONUAvTIKA dpdan ue TiuéEG LDsg atmd 25 €éwg 40 mg/L,
€KTOG ATl TNV KITPOVEAAGAN TTou ATtav XaunAf (LDso = ~135 mg/L). Mapduoia
XOUNAEG LDsp TIMEG epgaviCouy Kal Ta Kopeopéva TTapdywya (atréd 18 €éwg 30 mg/L)
pe e€aipeon 1o 3,7-01ueBUAOOKTAVIKO 0EU (LDsg = ~140 mg/L).

A - x 0
R R MnO,, CH,Cl
3 5
X AN
OH \O
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EtOAc i CH,OH

8:R = -CH,0Ac 12: R = -CH,0Ac MnO,, CHyCly

9:R=-CH,0H 13: R =-CH,OH
10: R =-CHO 14: R =-CHO
11: R =-COOH 15: R =-COOH

- =

ZxApa 1. ZXNUATIKA TTAPdoTACH TWY avTIBPACEWY avaywyng TwY KITPOVEAAUAO HOVOOKOPECTWY: KUTPOVEAAUAO QIBUAECTEPA (8),
KITPOVEAAGANG (9), KITPOVEAAGANG (10) Kal KITPOVEAAIKOU 0E£0G (11) TTPOG Ta avTioToIXa Kopeopéva. Ogeidwon Thg YEPAVIOANS (3)
Kal TNG VEPOANG (4) TTPOG TIG avTioToIXEG AADEUDEG YEPAVIGAN (5) Kal vepdAn (6).

Ta Taparmdvw amoteAéoparta deixvouv OTI aTrd OAEG TIG XOPAKTNPIOTIKEG OUADEG,
MOvo n Umapén TnG €O0TEPIKAG OTA KITPOVEAAUAO TUTTOU popIa (1, 2, 8 kal 12)
atroteAei 0TaBEPG  KABOPIOTIKG TTAPAYOVTA yia TNV €U@AvIOn agloonueiwTng
OpaOCTIKOTNTAG, XWPIG auTh va ernpeddetal atmd 1o Babud KopeaTOTNTAG TOU HOpiou.
AvTiBeTa OTnV TTEPITITWON TWV OGAKOOAWYV TTapaTtnpEiTal onuavtikh aldgnon Tng
OpaCTIKOTNTAG CUYKPIVOVTAG TIG BIaKOPEDTES (3 Kai 4) Ye TNV JovoakopeaTn (9) Kal
TNV Kopeouévn (13). AvtioToixa, yia TiG aAdeudeg (5, 6 kar 10) yévo n TTAAPNG
atroudia Twv dITTAWV deapwv 0dAynae atnv OpaaTikr Kopeouévn évwon (14). Oco
ava@opd Ta KapBoEUAIKG oféa, dpaaTikd eu@avietal povo TO povoakopeoTo (11)
OUYKPIVOUEVO e TO B1oKOpeaTo (7) Kal To KopeaEvo (15).

SUPTTEPOAOMATIKA, OTA KITPOVEAAUAO TUTTOU popIa TTOU €€ETAOTNKAY, QAivETAl VA
uTtdpxel JIa Taon augnong Tng dPaaTIKOTNTAG O€ CUVAPTNCN ME TNV PEiwon TnG
Utrapéng SITTAWYV OETUWY, av KAl o€ KAOE TTEPITITWAN KABOPIGTIKO POAO €xEl TO €i00G
NG OPACTIKAG OPAdAG TTOU PEPEI TO POPIO.

BifAioypaepia
World Health Organization (WHO). 1981. Instructions for determining the
susceptibility or resistance of mosquito larvae to insecticides. Vol
WHO/VBC/81.807. Geneva: World Health Organization. p. 6.
Lundstrom, J.0. 1999. Mosquito-borne viruses in Western Europe: a review. J.
Vect. Ecol. 24: 1-39.
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Study of structure activity relationships of citronellyl type molecules and
some derivatives

A. MICHAELAKIS', D. PAPACHRISTOS"', A.C. KIMBARIS?, M.G. POLISSIOU?,
G. KOLIOPOULOS* and S. ANDRIANOU'

"Laboratory of Agricultural Entomology, Department of Entomology and Agricultural Zoology,
Benaki Phytopathological Institute, Greece
2Facuh‘y of Agricultural Development, Democritus University of Thrace, Greece
3Laboratory of Chemistry, Agricultural University of Athens, Greece
“Laboratory of Insecticides of Public Health Importance, Benaki Phytopathological Institute, Greece

Diseases transmitted by blood—feeding mosquitoes have been recently
reappeared and spread, despite the significant advances in medicine and public
health achieved throughout the last century. Apart the apprehensive efforts to
develop vaccines, the most successful means to control the mosquito-borne
diseases have been focused on suppressing the host interaction by using
insecticides. In our country, mosquito control programs based on larvicidals a fact
that leads in the acquired enhanced resistance of mosquito populations and water
pollution. Aim of parent work was the investigation of a series of citronellyl type
compounds toxicity against Culex pipiens (Diptera: Culicidae) larvae in order to
establish structure activity relationships. For this purpose fifteen citronellyls have
been used, grouped as esters, alcohols, aldehydes and carboxylic acids as well as
to their unsaturation degree (dienes, monoenes and saturated). Thus, dienes
geranyl and neryl acetate, geraniol and nerol, geranial and neral and geranic acid
were chosen. Also, their corresponding monoenes citronellyl acetate, citronellol,
citronellal and citronellic acid were used along to their saturated derivatives 3,7-
dimethyloctyl acetate, 3,7-dimethyloctan-1-ol, 3,7-dimethyloctanal and 3,7-
dimethyloctanoic acid.

The saturated compounds were prepared by catalytic hydrogenation of their
corresponding monoenes. Also, pure geranial and neral were prepared by oxidation
of their corresponding alcohols geraniol and nerol. In all cases the isolated products
were in high yield and purity according to NMR spectroscopy and GC-MS analysis.

The larval mortality bioassays were carried out according to the test method of
larval susceptibility as suggested by the World Health Organization (WHO).

According to bioassays as it concerns dienes, geranyl and neryl acetate were
the most effective (LDsp = ~25 mg/L) while for the others the LDso values stand
more than 100 mg/L. On the contrary all monoenes showed significant larvicity
(LDsp from 25 up to 40 mg/L) beside citronellal (LDsp = ~135 mg/L). Alike, all
saturated derivatives were effective (LDsp from 18 up to 30 mg/L) beside 3,7-
dimethyloctanoic acid (LDsg = ~140 mg/L).

Our results show that only citronellyl esters are steadily effective without regard
to saturation degree. On the contrary, for the alcohols a significant increase of
larvicity is been observed by reducing unsaturation. As it concerns the aldehydes
only the saturated derivative showed activity. Finally, for the acids there can not be
given a clear tense since the monone is more active than diene and the saturated
derivative.

Conclusively, for the tested citronellys larvicity seems to be in relation to their
unasaturation degree and their active groups.
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A1oAdynon TnG ToIOTNTAG PEOVTWY USATWYV HE TN XPAON BeVvOIKWYV
HOKPOAOGTTOVOUAWY WG BIOAOYIKWYV BEIKTWV

A.K. ZTAMOMNMOYAOZ kai X.I. POYMINOZ

Epyaotnpio ZwoAoyiag & YopoBiag EvrouoAoyiag, Tunua ewtroviag [xBuoAoyiag & Yoarivou
lepiBaArovrog, ZxoAn Mewrovikwv Emaornuwy, Mavemoriuio Osooaliag, BéAog

O 0oxedlaouog  unxaviopwy  dlaxeipiong Twv  UBATIVWY  OIKOOUGTNHATWY
TTPOUTTOBETEN TNV agIoAGYNON TNG TTOIOTNTAG TWV USATIVWY TTOPWV. ZUPPWVA UE ThV
odnyia TAcicio 2000/60 Ttou EupwTraikoU KoivoBouAiou yia Ta yAukd vepd, n
OIKOAOYIK KOTAOTAON TWV VEPWV TIPETTEI VA EKTIUATAI HECW TTPOYPAUMATWY
TTapakoAoubnong (Odnyia 2000/60/EK). O1 xnuikéG TTpooeyyioelg Oev atmoTeAoUV TO
MOvo, oUTe iowg Tov KAAUTEPO TPOTTO XOPOKTNPIOUOU TwV USATIVWY CWHATWY
KABWG N XNUIK TTOI0TNTA TWV VEPWYV XAPAKTNPIZEl £va HOVO PEPOG TNG OIKOAOYIKNG
Toug kardoTtaong. H odnyia 2000/60 emonuaivel TV avaykaidtnta tng Xenong
BioAoyikwy BeIKTWV yia TNV TrapakoAouBnon Ttng putmavong Twv uddTtwy. Ol
BioAoyikoi deikTeg TTOU BaagifovTal oTa BEVOIKA PHakPoaoTToVOUAQ, avAaPETa TOUG Kal
Ta UdPOPIa évropa, XpPNnoluoTToloUvTal EupUTaTA YIA TNV EKTIUNON TNG OIKOAOYIKAG
ToI6TNTAG TwV PedVTWY UdATWV (Metcalfe 1989, Artemiadou et al. 2008).

210 TAQICIO TNG TTAPOUCAG EPEUVNTIKNG €PYOCiag WEAETAONKE n  ETTOXIOKA
dloKUpavon Tng OIKOAOYIKAG TToIOTNTAG Twv PEeOVTWY UDBATWY TOou XEINdppou
BpUxwva (MAAIo, Mayvnoia). Ta 710 0oKOTTé aQuUTO  TTPAYMATOTTOIRBNKAV
OelypatoAnwieg o€ OUO eTmAeyuéveg BEoeIC Tou TTOTAPOU TO KOAOKaipl Kal TO
@OiIvoTTwpo Tou 2009. ZuyKkekpipéva, Ol TTAPATNEACEIS PAG €ylvav OTIG BEoelg
Kapapdvn (39° 22" 04" B - 23° 02" 45" A, uy. 358 m) kai ZepPBavareg (39° 20" 33"
B - 23° 02" 26 A, uy. 104 m). H oulMoyr] Twv BevOIKWV POKPOAOTTOVOUAWY
TTPAyUOTOTTOINONKE pE dUO PEBBBOoUG delypatoAnyiag: (a) pe atmoxn (25 x 25 cm,
500 ym davoiypa paTiou) (3-min kick-sweep method) kai (B) pe TN péBodo Surber
(50 x 50 cm, 900 pm dvoiypa partiol). Zuyxpovwg AauBdavovtav PETPAOEIS
(PUOIKOXNUIKWY TTOPAUETPWY Tou vepoU (Beppokpaaia, DO, pH, aywyiudétnta). MNa
TNV TIOIOTIKA EKTIMNON TwWv UdATWV epappooTnkav ol Biodeikteg ETBI (Extended
Trent Biotic Index) kat BMWP (Biological Monitoring Working Party).

BiBAioypagia
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quality of small mountainous Mediterranean streams (river type R-M4) and
performance of the European intercalibration metrics. Hydrobiologia 605: 75-88.
Metcalfe, J.L. 1989. Biological water quality assessment of running waters based
on macroinvertebrate communities: History and present status in Europe. Environ.
Pollut. 60: 101-139.
Odnyia 2000/60/EK. 2000. Odnyia tou Eupwtraikou KoivoBouAiou kai Tou
TupBouhiou g 23" OkTwRpiou 2000 yia Tn BEoTTion TTAQICiOU KOIVOTIKAS dpdang
otov Topéa TIONITIKAG Twv uddTtwv. ETmionun Eenuepida Ttwv Eupwtrdikwv
KoivotAiTwy L327, Aougeufoupyo.
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Stream water quality assessment using benthic macroinvertabrates as
bioindicators

D.K. STAMOPOULOS and C.l. RUMBOS

Laboratory of Zoology & Aquatic Entomology, Department of Ichthyology & Aquatic Environment,
School of Agricultural Sciences, University of Thessaly, Volos, Greece

To assess the water quality in aquatic ecosystems is essential for the development
of sustainable water management strategies. According to the 2000/60 Water
Framework Directive of the European Parliament each member state should
establish networks for the monitoring of the state of health of water bodies. The
Directive suggests that water quality evaluation should be accomplished on the
basis of chemical, physical but also biological parameters. Benthic
macroinvertebrates, among them aquatic insects, are considered the best
bioindicators of running water quality and have been used in numerous biotic
indices. In the present study, the quality of the running waters of Vrychonas stream
(Pelion, Central Greece) was assessed using benthic macroinvertebrates.
Samplings were done in summer and autumn 2009 in two sampling sites using two
sampling methods: (a) the 3-min kick-sweep method using a standard pond net (25
x 25 cm, 500 ym) and (b) the Surber method (50 x 50 cm, 900 um). In addition,
water physicochemical parameters were recorded. The ETBE (Extended Trent
Biotic Index) and BMWP (Biological Monitoring Working Party) biological indices
were calculated and water quality was evaluated.
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KatavdAwon Tpo@ig atrd To apTTaKTIKO évioo Harmonia axyridis
(Coleoptera: Coccinellidae)

r.l. ZTAGAX', A.X. KONTOAHMAZ? kai M.A. HAIONOYAOX3

'TEI KaAaudrag, Tunua @urikng Mapaywyng, 24100 AvrikGAauog
Mrrevakeio @uromraboloyikd Ivorirouro, Tunua EvrouoAoyiag kai ewpyikng ZwoAoyiag, 21. AéAta 8,
14561 Knoioia
3TEI Aapioag, Tunua Qurikng MNapaywyng, 41110 Adpioa

MeTagu Twv QUOIKWY eXBPWV TwWV aQidwy, TTEpIAaUBAVETAI Kal HEYAAOG aplBuog
€I0WV APTTOKTIKWY €VTIOUWYV TIOU avAkouv oTtnv oikoyévela Coccinellidae. ‘Eva
a@150pAyo TNG OIKOYEVEIOG QUTAG, gival Kal To Harmonia axyridis Pallas (Coleoptera:
Coccinellidae). To €idog autdé katayetal atré TNV AvatoAik Acia. T6OO o€ XWpPEeS
NG TTEPIOXAG KATAYWYAG TOU, 000 KAl € AANEG TTEPIOXEG OTTOU EYIVE €10QYWYT] TOU,
avagéPETal OTI AVOTITUOCETAlI O€ HPEYAAOUG TTANBUCHOUG €TTi TWV AQIdWV  Kal
atroteAei évav ammd Toug KUPIOGTEPOUG QUOIKOUG £XBpoUg TOoug. & TTOAAEG XWPES
o6tou  €10MX0n, OnuioupyAdnkav TTPOBAAUATA TTOU OXETICOVIAV KUPIWG WE TNV
EKTOTTION TWV 10ayevwyv a@ido@dywv €1d0wv, aAAd ava@Epdnkav Kal TTEPITITWOEIG
EVOXANONG TWV KATOIKWY aTtrd TIG CUVABPO0igEIg TwV SIaXEINAlOVTWY AKUaAiwy ToOU €
KATOIKNMEVEG TTEPIOXEG.

v EMdAGda eonxbn amd T FoMia 10  ZemtéuBpio Tou 1993  Kai
TTOMATTAQCIGOTNKE OTO  eviopoTpoeio. To emduevo €tog (Mdio — louvio)
€€aTTOAUBNKE O€ KAANIEPYEIEG EOTTEPIBOEIOWV YIO TNV AVTIMETWITTION TTPOCBOAWY TWV
agidwv Toxoptera aurantii, Aphis spiraecola ka1 Aphis gossypii. Méxpl kai To €T0G
1995 éyivav ToAAéEG €CatmoAloelig Tou otnv Kevtpik kai NoTio EAAGSa yia Tnv
QVTIUETWTTION TIPOCROAWY oTrd  0Qideg 0e apkeTéG  KaAMAiépyeies. 'Eyivav
TTapaTNPENOEIS YIa TNV TTapakoAoUBnaon Twv TTANBUCHWY TOU OPTTAKTIKOU OE TTOAAEG
TTeEPIOXEG TNG EAANGSOG péxpl kal 10 €106 2007. ATO TIC TTAPATNPACEIS QUTEG
dlamOoTWONKE TTWG, TTAPOAo Tou TO0 H. axyridis amotéhece onuavtikd BloAoyikd
TTOPAyovTa KATOTTOAEUNONG Twv a@idwv 0Tn XWPa HPag KATA TNV TTEPI0dO Twv
eCamoAloewy, Otv eixe OUOMEVEIC ETITITWOEIG TIOPOUOIEG WUE  €EKEIVEG TTOU
TTapatnEndnkav oTnv APEPIKA KAl 0€ apKeTEG EUpwTTaikEéG XWPEG.

21nv TTapouca epyaoia NEAETABNKE n avattugn Tou H. axyridis €mmi TNG a@idag
Aphis fabae Scopoli (Hemiptera: Aphididae) utrd eAeyxoueveg ouvBnkeg (25°C,
65+5% X.Y., 16Wpeg pwg/nuépa). MeTpnOnke n nuepAaia KatavadAwan TPOPAG Twv
QKMAiWV KAl TWV TTPOVUPPWY OAWV TwV NAIKIWV Kal UTTOAOYIOTNKE N HEON OUVOAIKNA
KATaAvAAWGON TPOYRG TWV TTPOVUNPWY KaTtd Tn SIAPKEID TNG AVATITUENG TOUG Kal TWV
akpaiwv (appévwv kal BnAéwv) kaBOAN Tn didpkeia Tng wng Toug. H péon didpkeia
QvATITUENG TWV TTPOVUP@WY CTIG OUVBNKEG TOU TTEIpAUaTOC Ppébnke: 2,73, 1,84,
2,17 ka1 4,37 nUéPES yIa TIG TIpOVUPQES TG 1%, 2™, 3™ kai 4™ TTpovup@IkiAg NAIKIag,
avTtioToixa. Katd TG TTPOVUHQIKEG auTéG NAIKIEG N OUVOAIKN KatavAdAwaon TPoeng
Kupavonke petagu 11-23, 10-28, 31-53 kai 148-314 akpaia aropa TnG agidag A.
fabae, avtiotoixa. H nueprioia katavaAwaon TPOPAG TwV AKPAiwy, KUUAvenke
peTagUu 7-136 akpaia dropa agidwv ota dppeva kair 10-155 ota BrAea droua. H
adn@ayia Tou H. axyridis o€ ouykpion Pe Tnv adn@ayia aAAwv a@ido@dywy 10wV
NG oikoyévelag Coccinellidae, Bewpeital peydAn. Ze autd TO XAPAKTNPIOTIKO TOU
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EVTOUOU, UTTOPEI va atrodoBei KaTd £va HEPOG Kal N HEYAAN ATTOTEAECUATIKOTNTA TOU
aTn BIOAOYIKN KOTATTOAEUNCN TWV APidwv.
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Prey consumption of the predator Harmonia axyridis
(Coleoptera: Coccinellidae)
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Prey consumption of the predator Harmonia axyridis Pallas (Coleoptera:
Coccinellidae) reared on Aphis fabae Scopoli (Homoptera: Aphididae), was studied
in the laboratory under controlled conditions (25°C, 65+5% R.H., 16hours light/day).
The mean duration of 1%, 2", 3™ and 4™ instar larvae under the above conditions,
was 2.73, 1.84, 2.17 and 4.37 days, respectively. The total prey consumption of
larvae of the above instars ranged between 11-23, 10-28, 31-53 and148-314 adult
aphids of A. fabae, respectively. The daily prey consumption of the adults of H.
axyridis ranged between 7-136 aphids for males and 10-155 aphids for females.
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Eg@appoyn tng peB86dou mating disruption yia Tnv avTigeTwImion tng
gudepidog TG aptrédou, pe xpnon e§atpioTipwyv RAK2C12 otnv Makedovia
Kai TNV N. EAAGSa

Z.A. ZAPTAAOYAHZ', M. MYAQNAE2, ®. IQANNIAHE', A. MAPTINOY?,
K.N. MMOZOrAOY? ka1 I. FEQPIFOYAAX!
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Eicaywyn

H eudepida tng auttélou, Lobesia botrana (Lepidoptera: Tortricidae), civai
ONMAVTIKOG €XBpOG Tng apmélou. Ta TTpoypduuoTa  QUTOTTPOCTOCIOG  TTOU
eQapuolovTal oTnV AUTTEAD €XOUV WG OTOXO «KAEIdi» Tov €XBpo autdv, yia Tnv
TTPOANYN TNG TTpWTOYEVOUG CNuiag TTou TTpokaAeital (1I8iaiTepa aTTd TIG KAPTTOPAYES
VEVEEG) OAAG KOl Twv OEUTEPOYEVWV ONYPEWV TIOU akoAouBouv oTig Bfoeig
TTPooBoAwyv, oToug BATpelg. O TPOTTOG TTPOCTROANG, 1I8iWG TWV KAPTTOPAYWY YEVEWY,
OTTOoU N veapn TTPOVUUQN PETA aTTd OUVTOMO XPOVO TTEPITTAAVNONG EICEPXETAI EVTOG
TWV paywy, SiVel Jia QUOIKA TTPOOTACIA OTO EVIOMO EVAVTI TWV XPNOIKMOTTOIOUHEVWYV
EVOVTIOV TOU, KAQOTIKWY QUTOTTPOCTATEUTIKWY TTPOIOVTWYV (ETTOQPRG KAl OTOUAXOU)
Kal KaBIOTA TNV AVTILETWTTICA TOU TTI0 OUGKOAN.

H xpron puBupiotwv avdmtuéng twv eviopwy (IGRs) pe woktévo dpdaon,
evavtiov TnG €udeuidog TIG 2 TeAeuTaieg OekaETieG, aufnoe TO «TTaApPAbupo
euaiocBOnaoiag» autou Tou xBpou. MapdAAnAa, n ETITUXAG AVTILETWTTION Tou £XOpou
auTou, aTnpideTal Kal gTnV TTApPakoAoUBNan Tou eVIOUOU UE PEPOMOVIKES TTAYIOEG,
ylod TOV UTTOAOYIOWO PE akpifeia Tou Xpovou emméufaong. QoTO00, ONUAVTIKO
MEIOVEKTNUO Twv TTpoiovTwv autwv (IGRs) yia Tov péoo Trapaywyd eival 1o
MEYOAUTEPO KOOTOG TOUG KOl N ATTAITOUPEVN EUTTEIPIA TTOU TTPOUTTOBETEI N Xprion
TOUG (EKTIINON WOTOKIWV OTOV Aypod, EPMUNVEIQ UETPOEWY, UTTOAOYIONOS XPOVOoU
eméuBaong).

Ta TeAeutaia xpdvia n pEBOdOG Tng Odlatapaxng Twv oulelfewv (mating
disruption) Adyw Tng amAOTNTOG OTNV E€QAPMOYH, TNG ATTOTEAECUATIKOTNTOG TNG,
KABWG Kal TNG TEXVIKNAG PEATIWONG TWV €CATUICTAPWY WOTE va £XOUV UEYOAUTEPN
OldpKkela aTTOOEOUEUONG QEPOUOVNG, OKOUN HE TNV BeATiwon TwV TEXVIKWV
e@appoyng K.4., (Dvora et al. 2005) kepdilel £dagog, 1600 WG PondnTIKG cUaTNUA
(QPUTOTTPOOTACIAG (MEIWVOVTAG CNUAVTIKA TNV avaykn emepfdocwy) 600 Kal wg
povadiké oUoTnua  QUTOTTPOOTACiag (XwpPiG GAAn  eméupacn evavrtiov  Tng
€UdENIDOG).

2KOTTOG TWV TTEIPAPATIKWYV OOKIPWY TTOU Eyivav OTIG TTEPIoXES KaBaAag, ATTIKAG
kal Nepéag Atav n afloAdynon TNG QTTOTEAECUATIKOTNTOG OTNV QAVTILMETWTTION TNG
eudepidog, Twy eCaTpiIoTAPWY NG eTaipeiag BASF t0tTou RAK2 C12.

YAikda ka1 Mé@odol
Mepioxn Kdpiavng-Oepuviou KaBdAag
H tommobétnon Twv e€atioTipwy £yive o€ dU0 auTTEAWVEG, évav BIOAOYIKO HE
OIVOTTOINCIKES TTOIKIAIEG €KTaONG 250Tp., Kal éva e TToikiAia Biktwpia (Victoria) 65
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aTpeppdTwy atnv Treploxn Kapiavng-Ogpuviou KaBdaAag. O paptupag (XNUIKOG) YE
TroikIAia Biktwpia Atav éktaong 15071p., kai BpiokdTav PeTagly Twv OUOo Mo TTAvVW
autreAwvwy, oe amooTtacn 300y amd Tov PIKPOTEPO Kai 500u. TrepitTou aTmd TovV
peyaAlTepo. O1 e€aTpiotpeg (RAK2+12AC Blend BAS 28808) TotroBetriOnkav aTig
7 Mdiou. H dpaoTiki ouaia trou Trepigixav ATav 50.5% E7,Z29-Dodecadienyl-acetat
ME dpwpa oirpovéda. H TtomoBétnon Ttwv efatpiotipwyv (4.290 RAKS) éyive,
TTEPIMETPIKA OTOUG BUO auTTEAWVEG 0€ BAB0G 10u. avd 2. OTIG KOPUPES I0OTTAEUPOU
TPiYyWVOU, VW) OTO ECWTEPIKO TOUG N TTUKVOTNTA ATAV 25/0Tp. ZUVOAIKA €ixaue Wia
dlaoTropd 48 egatuiotipwyv/oTp. To Uwog avaptnong Arav 1.3u. MeTpriBnkav avda
OINUEPO O CUANAWEIG OKPAIWV OPOEVIKWY EVTOG TWV TTEIPAUPATIKWY KAl OTOV
MAPTUPO O€ QEPOMOVIKEG TTayideg. ZnudavBnkav 10 eEatpioTpeg yia eBdopadiaia
CUyion TTPOG KaTaypar Tou pubuol atrodéaueuong NG @epoudvng (Aldypauua 1).
‘Eyivav duo petprioeig TTpooBoAwyv (EAeyxog atroTeAeopatikdtnTog) 20 kai 1 nuépa
TIpIV TNV Ouykouidn avTtioTtoixa. MetpriOnkav or mpoooAég ae 100 BoTpeig (ue 4
ETTAVAANYEIG) OTOUG TTEIPOUATIKOUG Kal OTOV PAPTUPA. XTOUG 2 TTEIPANATIKOUG
€yivav ol €€AG emmeuPaaelg, atov BloAoyikd autreAwva éyivav 3 emmeufdoelg pe B.
thuringiensis (Xentari), onig 8/7, 14/7 ka1 11/8, oTov OeUTEPO £YIVE WEKAOUOG UE
flufenoxuron (Cascade), mepipepeiakd, o€ BaBog 3 ypaupwyv oTig 20/6 kal oTov
papTupa €yivav 3 erepfdocig, otig 13/6 fenoxycarb (Insegar), oTig 27/6 chlorpyrifos
(Reldan) kai oTig 18/7 chlorpyrifos (Reldan).

Mepioxr) ATTIKAG
H tommoBétnon Twv eatuiotripwy (2150 raks) éyive ae évav BioAoyiké aptreAwva

pe ovoTToInaIyeg TToIKIAiEG oTnv Treploxr) Kavtda ATTIKAG éktaong 38oTp., OTIG 24
AtrpiAiou. H TOoTToBéTNON TWv €EQTUIOTAPWY £€YIVE, TTEPIMETPIKA O 4 YPAUMUES O€
BaBog 10y. avda 2. OTIG KOPUPEG ICOTTAEUPOU TPIYWVOU, EVWD OTO ECWTEPIKO TOUG N
TukvoeTnNTa ATav 18/0Tp. EVTOG TOU TrEIpapaTikoU TOTTOBETABNKAV 3 PEPOUOVIKEG
TTayideg Kal AAAEG 3 aTov UTTOAOITTO BIOAOYIKO QUTTEAWVA O OTTOI0G WeKATONKe duo
@opéc e B. thuringiensis. O1 rayideg eAéyxovtav 1 2 popég Tnv £ROoudda, kal 3
raks CuyiCovtav edopadiaia (AiIdypaupa 2).

Mepioxr) Nepéag KopivBou

H TtomroBétnon twv eCatupiotipwy (3150 raks) €yive o€ €vav OIVOTTOPAYWYIKO
autreAwva TToIKINiag Aylopyitiko otnv Trepioxr) Nepéag KopivBou éktaong 600Tp.,
aTiG 28 AtrpiAiou. H ToTT08€TNoN TWV €EATUICTAPWY £YIVE, TTEPIPETPIKA O€ 4 YPAUUES
o€ Ba06og 10y. avd 2. OTIG KOPUPEG IGOTTAEUPOU TPIYWVOU, EVW OTO ECWTEPIKO TOUG
n TukvoeTtnTa ATav 20/0Tp. EVT6G TOU TTEIpAPATIKOU TOTTOBETABNKAYV 3 PEPOUOVIKEG
mTayideg kal GAAeg 3 oTOov UTTOAOITTO OUTTEAWVA PAPTUPA O OTTOI0G WekAoOnke 1
@opa ue deltamethrin. O1 Trayideg eAéyxovtav 1 @opd Tnv €Bdoudda, kai 3 raks
CuyiCovtav eBdopadiaia (Aldypauua 3).

AtroteAéopara - ZuiATnon

Mepioxn) Kapiavng-Ogpuviou KaBaAag

O1 GUANWEIG OTIG PEPONOVIKEG TTAYIOEG OTOUG TTEIPAMATIKOUS ATAV PNOEVIKEG.
210V pdpTupa UTTAPEQV ONUAVTIKEG KUPiwg Katd Tnv wpipavon (AuyoucTo). Ol
petproeis atmodéopeuong 10 Tmpoonuacuévwy raks €0€i€av pia TTOAU  KaAR
ouuTTEPIPOPEG (OMaAr aTTWAEIa BAPOUG) CUVTEAEOTAG EUBUYPAPUNG CUOXETIONG R% =
0.9919. O pubudg aTTOdECUEUONG ETTIONG EAAXIOTA ETTNPEACTNKE ATTO OTTOTOUES
OAOYEG TOU KalpoU OTTwG OaTTOTOUEG METAROAEG TNG Bepuokpaciag, UWnAég
BpoxomTwaoelg Kal cuvvePid. Ta atToTeEAECUATA PETPNONG TWY TTPOCROAWY OTOUG
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TTEIPAPOTIKOUG ATAV 5-8.5% OTOV OUTTEAWVO PE TIG OIVOTIOINCIYEG TTOIKIAIEG, 8-
10.25% oTov OeUTEPO Kal TIEPIOCTOTEPO OTIG TTEPIPEPEIOKEG TOUG (WVEG. XTOV
papTupa gixape TPooBoAég 10.5-27.5%. Ta uywnAd 1To000Té TTPOCROAWY OTOV
HapTUpa o@eilovTal KUpiwg oTnv dlIaTAPNON Twv OTAQUAILY OTov autreAwva 20
NUEPES META TNV KAVOVIKA TrEPIOO0 CUYKOMIONG, €VW TA TIOOOOTA OTOUG
TEIPAPATIKOUG av KAl MIKPOTEPA  €ival TTAVW ATTO TO OIKOVOMPIKO Oplo, Adyw
emMBAapuUvOoNG TOUG aTTO TIG TTEPIPEPEIAKES TTPOOBOAEG OTA OPIA TWV APTTEAWVWV.
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Mepioxn AtTikAg kai Nepéag KopivBou

O1 ouMAYelg OTo TTEIPAPATIKO AUTTEAWVA OTNV TTEPIOXA TNG ATTIKAG ATAV
MNOEVIKEG KaTA TN JIGPKEIQ EQAPPOYNS TNG HEBODOU evd OTO PAPTUPO ATAV GXETIKA
uynAég katd Ta péoa louAiou kal AuyouoTou. H yeved TTou TTPOKAAE Kupiwg
TPOBAAMATA OTNV TTEPIOXN €ival n deUTepn TToU eu@avidetal Tov [oUAI0 KaBWS n
OUYKOMI®N TTPOYUOTOTTOIEITOI APKETA VWPIG Tov AlyouaTo. ZTnv Treploxr TN Nepéag
ATAV OPKETA XOAUNAEG O CUAAAWEIG APOEVIKWV OTIC PEPOUOVIKEG TTAYIOEC KAB' OAN
v Tepiodo. H TTpooPoArl otnv ATTIKI ) ATOV OXETIKA XAPNAR OTO KEVIPO TOU
TTEIpapaTIKOU TEPayiou Kal augnuévn ota mepiBwpla (TTapduoia Pe TO PAPTUPQA)
mBavoTata AOyw Tng MeTakivnong BnAukwv ammd 1o pdptupa f amd AGAAoug
YEITOVIKOUG OUTTEAWVEG TTOU TAV OTNV TTEPIOXNA.

levikd Ta atmoTeAéopara ATav IKAVOTTOINTIKA O0€ oxéon PE TOUG PAPTUPEG TTOU
xpnoiygotroiénkav kai omig 3 Teploxég. H péBodog authy utopei va dwaoel
IKOVOTTOINTIKA ATTOTEAECUATA €AV EQAPUOLETAI OE MIO EUPEIQ TTEPIOXH VIO MIO CUVEXN
TEPiI0dO 3-4 €TWv, PEIWVOVTAG TIG TIPOCBOAEG O€ TTOCOOTA KATW Tou 2%, 1IB1aiTEPa
€qv eQapuoleTal atmd TNV €vapén Tng TITONG Tou evidpou PETA Thv dlaxeipaon,
€XOVTAG PANIOTA TO TTAEOVEKTNMA TNG TTPOOTACIOG KATA TNV TTEPIOd0 wpPihavong Twv
OTOQUANIWYV, Xwpig TNV avaykn eméupaong (Louis et al. 2002).

lowg n eupeia epapuoyn TG PeBGdOU auTAG va odnyroel TTEpa aTTd TNV Jeiwan
TOU KOOTOUG QUTOTTPOOTACIaG Kal Ot éva Tro oTaBepd aypooikooUoTnua OToV
QUTTEAWVA, JE TNV MEIWON TWV WEKACPWV Kal TV TAPAAANAn augnon Ttwv
WPEANPWY apBpOoTTOdWV.
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Application of the mating disruption technique for the control of Lobesia
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The moth Lobesia botrana Den. & Schiff. (Lepidoptera: Tortricidae) is a key pest
of vineyards. We tested the mating disruption technique, to control the moth L.
botrana with a new formulation of the pheromone dispenser (RAK2C12, active
ingredient 50.5% E7,Z9-dodecadienyl-acetate with citronella odor). The
experiments were done in three different vineyard regions in Greece (Kavala, Attica
and Nemea). Pheromone dispensers were placed at the onset of the first moth
generation. It was checked the pheromone release from the dispensers (raks) at
the above regions. Comparisons were made between the mating disruption method
and the traditional insecticide control. The numbers of clusters infested with eggs
and larvae of L. bofrana showed significant differences between the treated
vineyards and the control, particularly at Kavala region which were 5-10.25% and
10.5-27.5% respectively.
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H ouyxuon Tou @UAou pe e§aTpioTApeg ExoSex oTnv aVTIMETWTITION TNG
gudepidag Tng autréAou Lobesia botrana (Lepidoptera: Tortricidae)

E. NABPOZIAHZ', A. BAPOOAOMAIOY' ka1 C. PAYNE?

7AA£§C’IV5p£IO TexvoAoyiko Exkmaibeutikd 16puua Osaoalovikng, T.0. 141, 57400 Zivdog,
Osooaalovikn
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H avTigetwmon Tng €udepidag tTng aptélou ue TN péBodo Tng alyxuong Tou
@UNou cival pia BioTexvoAoyikn-BioAoyiky PEBODOC oTnv oTroia n peiwon TnNg
atraitoUpevng gepoudvng eival kateubuvtAplog odnyodg (Coracini 2004, Nansen
2007). Zmnv épeuva auTth, O€ TEIpAUATa  €pyacTnpiou  Kal  uTTaiBpou,
xpnoipotroiménkav ol e€atpioTipes ExoSex, Tou otnpiovral oTnv NAEKTPOOTATIKA
okovn Entostat n omroia tutrotroicital padi ye Tnv oe€oualikni gepoudvn Tou BnAukou
Kal TotroBeTeiTal o SeAtoeldn Trayida. Ta apoevikd éAkovTal oTrd Tn @epPopdvn Kal
KaBwg uTTaivouv oTnv TTayida n okovn KOAAGel OTO OepMATIO TOUG, Ol OEKTEC
@EPONOVNG UTTEPPOPTWVOVTAI Kal Ta apoevikd kaBiotavral «Tu@Ad» oTa ixvn
QEPONOVNG TWV BNAUKWY, eVW KABWG TTETOUV yivovTal KIvnToi €EATUIOTAPES OTAV
@elyouv ammo TIG TTayideg @epouovnG. NeoekTTTUOCOUEVO APOEVIKA Bewpouv Ta
OPOEVIKA TTOU ETTIOKEPTNKAV TNV TTAYIdA WG BNAUKA Kal TNV TTPOCTTABEIG TOUG va
ouleuxBouUv padi Toug TTaipvouv TTOoOTNTA ATTO TNV OKOVN PE TRV PEPOUOVN Kal £TCI
d1adideTal (eCatTAwveTal) N PEPOPOVN dia PECOU TwV WEUTOOULEUEEWV. Ta BnAukda
QTTOPPITITOUV Ta APOEVIKA TTOU £XOuv OKOvn @epopdvng atrd tnv dladikaoia
0UCeugnG akOUN KAl av EVTOTTIOTOUV WE OTTTIKA i aioBnTrpIa apg atrd Ta APOEVIKA.
H péBodog epapudotnke otnv UtTmaiBpo oTtnv TmepioXy Kdpuavng KafdAag o€
AUTTEAWVA COapAvVTa OTPEPUATWY. ZTO TIEipAPO UTTHPXAV TEOOEPA TTEIPAUATIKA
Tepdyia, ol e€atpioTipeg ExoSex poévor toug kai padi pe puBuiot) avdamtuéng,
XNMIKA QVTIMETWTTION Kal JAPTUPAG awékaoTog. O1 mrayideg—eEaTuiothpes ExoSex
mepieixav 250mg péoa o€ PIKPG BOBOUAWMOTO YEWATO MHE TNV NAEKTPOOTATIKA
Knpwdn okovn ouvduacuévn pe BnAukh @epopdvn ouleugng. O BAoeEIg Twv
OeAtocIdwv TTayidwy TToU TIEPIEiXav TNV OoKOvN PE TNV QePOUOvVN ATAV KIVNTOi Kal
GAAalav oTnv apxn Tng TTAONG TnNG KABe yevidg. TotroBeTRBnkav 3 €CaTpIOTAPES
avd oTpéuua. ZTn XnUIK TIPOCTACia TTOU EQAPMOCTNKE XPNOIMOTTIOINONKE O
pubuiotig avdmtuéng flufenoxuron (péoa louviou) kai Togiveg TOU Baccillus
thuringiensis (AUyouaTto). ‘EAeyxog Tng amédoong Tng peBAdou yivovtav pe: a)
TTEVTE  QEPOMPOVIKEG TTayidEG TTou  TOTTOBETABNKAV yia  TTapakoAoudnon Tou
TANBUCoPoU atd TIG apxég AtTpiAiou 1,5 PETPO aTTd To £da@OC Kal EAéyxovTav KABE
OU0 pépeg evw ol e€aTpioTrpeg GAAalav K&Be pAva B) eviomoud Kal TTapaTripnon
TWV auywv €udepidag yia eKKOAaWn Kal y) UETPACEIG TNG TTPOCBOANG amd Tnv
eudepida oTIg pdyeg Aiyo TTPIV T GUYKOMIO.

Ta amoteAéopata €0€ifav  OTI oI OUANAWEIG OTIG (QEPOUOVIKEG  TTAYIOEG
TTapakoAouBnong orta Tepdyla TTOU UTTHpYav ol €EaTpioTripeg ExoSex nAtav
uNdevikEG R eAdxioTeg. Ta auyd Tng 2™ kai 3™ yevedg dev ekkoAdeBnkav Katd 79%
EVW OTO PAPTUPA €KKOAA@ONkav katd 71%. H TeAikn Cnuid oTig pdyeg TTOU
BpiokovTtav oToug e€aTuIoTpeg ExoSex aTo kévipo Tou Tepayiou Atav 12.5%, aTto
Tepaxio ExoSex kai flufenoxuron 9.5%, atn xnuikA avtiyetwtmon 13.2% kai 35.2%
aTo PapTUpa.
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behavior by Lobesia botrana males. J. Appl. Entomol. 131: 303-310.

Mating disruption with ExoSex dispensers for controlling Lobesia botrana
(Lepidoptera: Tortricidae)

E. NAVROZIDIS', A. VARTHOLOMAIOU" and C. PAYNE?

'Alexander Technological Educational Instituition of Thessaloniki, P.O. Box. 141, 57400 Sindos,
Thessaloniki, Greece
2University of Reading, Whiteknights, PO Box 217, Reading, RG6 6AH London, UK

The control of grape berry moth with mating disruption is a biotechnological-
biological method in which the diminution of the amount of feromone is a strong
driver. In this research taking place in the laboratory and in the field, ExoSex
dispensers were used, depending on the electrostatic powder, Entostat, formulating
with female feromone and putting in “Delta” trap. The males were attracted from
feromone and as soon as they enter into the trap the powder sticks on their
cuticula, the feromone receptors overload and the males become “blind” to the
feromone female trails and also when they fly they behave as mobile dispensers.
Treated males behave as females to newly emerged males and in the effort for
copulation the feromone powder sticks on the virgin males and spreads the
feromone with false capulations. The females reject the treated males even if the
latter found females by oral or tactile stimuli. The method applied in field at Kariani-
Kavala’s prefecture, in 4 hectares vineyards. Four plots were created: only ExoSex
dispensers, ExoSex dispensers plus insect growth regulator, chemical control and
untreated control. The ExoSex dispenser traps contain 250 mg of electrostatic
powder with the female feromone into the small holes in the bottom of the trap. The
bottoms of the traps were mobile and were changed in the beginning of each
generation flight. Three dispensers / 0,1 hectare were used. In the chemical control,
Flufenoxuron (middle June, once) and Bacillus thuringiensis toxins (August, twice)
were applied. The control of effectiveness of the method was made with: a) five
feromone traps for monitoring b) egg location and hatch observation and c) the
account of infested clasters just before the grape harvest.

The results showed that the captures in monitoring traps with ExoSex dispensers
plot were almost zero. Second and third generation eggs did not hatch by 79%
while in the untreated control the eggs hatched by 71 %. The final infestation in the
center of ExoSex plot was 12.5%, in ExoSex plus flufenoxuron 9.5%, in chemical
control 13.2% and 35.2% in untreated control.
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ZToIXEi0 HETABOONG TOU 10U TOU HWOAiKOU TOU YOyyUuAiou (Turnip mosaic
virus, TuMV) pe duo €idn a@idwv - Mia TpwTn TTpooéyyion

X.X. KAAOFHPOY", I.T. MAPIAPITONOYAOX?? kau N.I. KATHZ'

1Epyaon7plo QuromaboAoyiag, Mewtovikn 2xoAn, ApiototéAsio Mavemariuio Osooaiovikng,
54124 Osooalovikn
2 Tunua Bioxnueiag kai BioteyvoAoyiag, MNMavemoriuio Osooaliag, MNMAourwvog 26, 41221 Ndpioa
3IvoriTodro TexvoAoyiag kai Aiaxeipiong Ayporikwv OikoouaoTnudrtwy, Kévipo Epeuvag TexvoAoyiag
Ocooaliag, A’ Biounyavikn Nepioxn, 38500 BoAog

O 166 ToU pwoaikol Tou yoyyuhiou (Turnip Mosaic Virus, TuMV) éxel pyeydho
€UPOG EEVIOTWV TTOU AVIKOUV KUPiwg oTnVv oikoyévela Brassicaceae. O TuMV avrikel
oT0 Yévog Potyvirus Tng olkoyéveliag Potyviridae kar petadideral, OTTwG Kal Ol
UTTOAOITTOI 10i TOU YEVOUG, JE a®ideg Pe Pn-£upovo TpoTro (Tomimura 2004).

2TV TTapolca £pyaoia PHEAETHOAPE TTAPAYOVTEG TTOU ETTNEEACOUV TNV PETAdOON
kKal Tnv emodnuioAoyia Tou 10U. Xpnoiyotroiinkav €€ SIa@OPETIKA OTEAEXN TOU
TuMV (Ohshima et al. 2007) kai Ta TreIpduaTa AQIOOUETAdOCEWY Eyivav O€
patravakia (Rhaphanus sativus). O1 a@IOOUETAOOCEIG £ylvav  PE  TITEPWTA
(epyaoTnpIakng eKTPOPRG 1 CUAeXBEVTA atrd Tov aypd) Kal ATITEPa eVAAIKA AToua
(epyaoTnpiakng ekTpo®ng) Myzus persicae (Sulzer) (Hemiptera: Aphididae) kaBwg
kal amrepa evihika dtoua  Aphis gossypii Glover (Hemiptera: Aphididae)
OUMexBévTa ammd Tov aypd. ‘Eyivav Treipduarta dueong PETAdoong (ATTTEPA Kal
TITEPWTA TOTTOBETOUVTAI OTA IWUEVA KAl OTa UTTO €E£TACN UYI QUTA) Kol DOKIMES
ARENA (TrTepwTd dtopa a@idwv Kivouvtal eAeUBepa o KAWRS e 1wWPéva Kal uyin
QuTA).

Ta TeIpduaTa AuECWY aPIOOUETAdOTEWY EDEICaV OTI Ta JIOQPOPETIKA OTEAEXN TOU
10U peTadidovtal Pe TTAPOUOIa ATTOTEAECUATIKOTNTA OTTd TIG aideg (0 PpEOnke
OTATIOTIKWG onuavtikh diagopd). Ta aTteAéxn Tou TuMV gpgdvicav peyaAdTepa
TTOOOOTA METAdOONG ME TITEPWTA M. persicae amd Tov aypd C€ OXEOn HE TA
TITEPWTA Kal ATTTEPA TNG EPYACTNPIOKAG EKTPOPNAG. Ta TTEPWTA Kal ATITEPA ATOPO
TNG EPYOOTNPIOKAG EKTPOPNG UETESWOAV TOV 16 PE TNV idla atroTeAeapaTikéTNTA. TO
M. persicae peTédwaoe TTI0 ATTOTEAECHATIKA Ta 0TEAEXN Tou TUMV o€ oxéon pe 10 A.
gossypii (Mivakag 1). TéEAoG, XapunAdTEPA TTOCOOTA PETAdOONG TTAPATNPONKAV OTIG
ookiuég ARENA o0e oxéon Me autég TnG dueong MeTadoong, KATI TTOU  E€XEl
TTapaTNENOEi KAl O€ TIPOYEVEOTEPEG €Pyaaieg pE GAAO  €idn-a@idwv Kal 1wV
(Kanavaki et al. 2006). Qotéco, n dokiui ARENA Ttpocouoiwvel KaAUTEpa TN
duvNTIKOTNTA TOU QPOopEéa KABWG Ol TTEIPANOTIKEG CUVOAKES €ival TTAPATTAACIEG ME
QUTEG TOU aypou.

>uvoyifovtag, n Trapouod epyooio ATTOTEAEl IO TTPWTN TTPOCEYYION TG
peradoong tou TuMV. H éANAeiyn Olo@opwy oOTn UETA®OON TWV JIAPOPETIKWV
OTTOPOVWOEWY TOU 10U utrodnAwvel TTBavr) €AAEIYn YEVETIKAG TTAPAAAOKTIKOTNTAG
OXETIKN ME TNV IKAVOTNTA PETAdOONG ATTO TIG aPides-popeic. To M. persicae BpéBnke
Mo IKavo oTn peTddoon Tou 10U atmd 10 A. gossypii. QoTO00, av Kal PN atoikiov
€idog, T0 A. gossypii @aiveTal OTI CUVEICPEPEI OTNV ETTIBNUIOAOYIa TOU 10U €I0IKA O€
TTEPIOXEG OTTOU €idn TOu Yyévoug Brassica, EevioTéG TOU 10U, OUVUTTAPYXOUV ME
KOANIEPYEIEG-EEVIOTEG TNG aQidaG. TEAOG, Ol TITEPWTEG POp®ES Tou M. persicae
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BpéBnkav ATTOTEAECUATIKEG OTN UETADdOON TOU 10U, KATI TTOU €€l 1IBIaiTEPN ONnUacia
oTnVv Tpwrtoyevr dlacTropd Tou 10U OTa €UTTABN €idn EEVIOTEG TOU.

Mivakag 1. Metadoon (%) oteAexwv Tou TUMV atrd dIGQOPEG HOPPES TWV aAPidwV
M. persicae kai A. gossypii.

21eNéXN M. persicae A. gossypii

ATITEPQ £PyaCTNPIOU MrepwTtd epyaocTnpiou  MrepwTtd aypou  AmTepa aypou

FKDOO4J 29.8-48.2% - 64.2-71.8% 13.6-18.4%

59J 38.9-49.1% 46.2-57.8% 64.2-71.8% 20-28%

CHL13 25.2-42.8% - 62-70% 13.6-18.4%

CHK16 36.1-45.9% - 64.2-71.8% 15.5-24.5%

CP845J 30.1-37.9% - 70-74% 15.6-16.4%

HRD 35.8-46.2% 55.5-64.5% 66.6-70% 16.8-23.2%
BiAiloypagia

Tomimura, K., J. Spak, N. Katis, C.E. Jenner, J.A. Walsh, A.J. Gibbs and K.
Ohshima. 2004. Comparisons of the genetic structure of populations of TuMV in
West and East Eurasia. Virology 330: 408-423.

Kanavaki, O.M., J.T. Margaritopoulos N.l. Katis, P. Skouras and J.A. Tsitsipis.
2006. Transmission of potato virus Y in tobacco plants by Myzus persicae
nicotianae and M. persicae s.str. Plant Dis. 90: 777-782.

Ohshima, K., Y. Tomitaka, J.T. Wood, Y. Minematsu, H. Kajiyama, K. Tominura
and A.J. Gibbs. 2007. Patterns of recombination in turnip mosaic virus genomic
sequences indicate hotspots of recombination. J. Gen Virol. 88: 88-100.

Study on the transmission of Turnip mosaic virus (TuMV) on radish plants by
two aphid species

Ch.Ch. KALOGIROU", J.T. MARGARITOPOULOS?® and N.I. KATIS'

7Laboratory of Plant Pathology, Department of Agriculture, Aristotle University of Thessaloniki,
Thessaloniki 54124, Greece
2Department of Biochemistry and Biotechnology, University of Thessaly, Ploutonos 26, Larissa
41221, Greece
3Institute of Technology and Management of Agricultural Ecosystems, Centre for Research and
Technology, Technology Park of Thessaly, 1st Industrial Area, 38 500 Volos, Greece

Turnip Mosaic Virus (TuMV) belongs to the genus Potyvirus of the family
Potyviridae and it is probably the most common and important virus in
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Brassicaceae crops throughout the world. TuMV is transmitted by aphids in a non-
persistent manner. In the present study we studied the transmission of six TuMV
isolates in radish plants by different morphs of the Myzus persicae and Aphis
gossypii. All isolates were transmitted with similar efficiency using the same aphid-
vector, but M. persicae was more efficient vector than A. gossypii. Winged adults of
M. persicae transmitted the virus efficiently suggesting their significant role in its
primary spread. In agreement with previous studies, winged aphids showed lower
transmission in ARENA test compared to the direct transmission assays.
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ATTopévwon eviodoTTafoyovwy MUKATWY a1rod Sid@opa mepiBdAAovra aTnv
EAAGda, pe deiyparoAnyieg, Xpnon NMIEKAEKTIKWY UAIKWV avAaTrTuéng Kai
XpPron wg doAwparog Tou evidopou Galleria mellonella
(Lepidoptera: Pyralidae)

C. TKACZUK', A.X. KONTOAHMAZ2, A. MAPTINOY?, £. MANTZOYKAZ?,
A. TIANNOYPH? kau N.E. MATMANIKOAAOY?

"University of Podlasie, Department of Plant Protection, Poland
2Mmrevdkeio @uromraBoAoyikd Ivorirouro, Tunua EvrouoAoyiag kai Newpyikng ZwoAoyiag, Epyaaortripio
lewpyikng EvrouoAoyiag

210 TTACiOI0O OXETIKOU €peuvNTIKOU TIPOYPAUMATOG OIOKPATIKAG OUVEPYQTIag
EAANGSOg — TMoAwviag (2007-2008), tou xpnuartodotrBnke amd tn ITET, €yive
EMOKOTINON VYIO TNV avelpeon EVIOUOTTABOYOVWY  PUKATWY O€  JIAQopa
mepIBdAovTa  otnv  EAAGSa. Tpayuartotroindnkav  delyUaToANWieG  vEKPWV
apBpotrdédwyv Kol delyhaTtoAnyieg  XWHATOG  XPNOIYOTTOIVTAG  YEWYPAPIKA
TAnpogopliakd cuctAparta (GIS) kai TTaykdéopia cuctipata Béong (GPS) woTe va
gival duvaTtdg o eVTOTTIONOGS Tou KABE anpeiou delyuaTtoAnyiag Kal aTto JEAAOV.

Ta vekpd apBpdTroda TTou aveupédBnoav ToTToBeTABNKAV o€ TPUBAIQ € OUVONKEG
ammoAUTNG UypOoiag, WOTE va avaTTuxBolv Ta PUKAAIG TwV EVTOPOTTABoyovVwWY
MUKATWV. 21a Ogiypata XWHATog, yia Tnv €Eakpifwon Tng TTapouciag Kal Thv
ATToNOVWON TWV  EVTOMOTTOBOYOVWY  HUKATWY, €QAPUOOTNKAY 1N SOAWMATIKA
péBodog pe xprion Tou Galleria mellonella (Galleria bait method) kai n
XPNOIYOTTOINGN NUIEKAEKTIKWY UTTOOTPWHATWY avaTTugng (Zimmermann 1986,
Lacey and Brooks 1997).

A6 TIG delypaToAnuwieg vekpwy apBpoTrédwy CUVOAIKG atropovwenkav €1 €idn
evropyotraBoyovwy  pukATwy (Mivakag 1) kal évag UTTEPTTAPACITIKOG HPUKNTOG.
Bpébnkav dUo €idn TnG T16¢NG Entomophthorales (Erynia conica ka1 Pandora
neoaphidis) kal Tégoepa €idn amd Tnv 1a¢n Hyphomycetales o€ évioua kal Gkapea.
To Beauveria bassiana Bpébnke o€ 6Aa T1a oikoouaTpaTa. Ol KATayPaQES TwV
Erynia conica oe Aimttepa, Hirsutella thompsonii oto Abacarus hystrix (Acari:
Eriophyidae) kai Tou Lecanicillium cf. psalliotae og Collembola cival véeg yia Thv
EAAGOQ.

Me Tnv SOAWWMATIKA HEBOSO Kal TN HEBODO TWV NUIEKAEKTIKWY UTTOOTPWHATWY
avamTuéng  dlamoTwlnke n  Tapoucia  ota  umd  €gétacn  €04Qn, Twv
evioyotraBoyovwy  PUKATwY  Beauveria bassiana, Metarhizium anisopliae,
Paecilomyces fumosoroseus kai Conidiobolus sp. ([ivakeg 2, 3 kai 4).

O evropoTraBoydévog puknTag B. bassiana BpéBnke Kal atropovwinke atmé 6Aa Ta
dciypata kal TpoaéBale o€ ToooaTé 20% cwg 86.2% Tig TTpovUugeg Tou Galleria
mellonella kai emiong avamTuée 0.5 éwc 6.1 CFUx 10° / ypauudpio eddgouc. H
uynAdtepn ouykévipwon CFU (colony forming units) diomoTtwOnke oe deiypata
TTOU TTpOoépXovTaV aTrd daacikég eploxég (Mivakag 4).

O evropotraBoydévog pukntag M. anisopliae atropovwOnke amod 6 efetaldueva
Ociypata €dAQouUg Kal POAUve TIS TTpovUUQES TNG Galleria mellonella o€ TT000CTS
10.0% €wg 71.4%. H ammoudvwaon Tou puknta M. anisopliae, TTOU €UQAvIOE TV
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HEYOAUTEPN OUYKEVTpwon (24.2 CFUx10° g-1) kai TrpokdAeos Tnv peyaAUTEPN
BvnoiudTNTa TWV TTPOVUPGWY aTToKTABNKE atd Ociypata TToU TTPoRABav aTrd
KaAAEpyela uTTpdKoAou, oTov Mapabuwva.
O puknTtag P. fumosoroseus TTOU OTTOUOVWONKE KATA TNV SIGPKEIO TG EPEUVAG
Mag, yia TpwTtn @opd otnv EANGDa, eu@avioTnke pévo oe 2 deiyuata T oTroia
TTpoépyovTav amod £0a@n BIoAoyIKAG KAANIEPyEIag Kal SOGIKOU OIKOGUGTHHATOG.

Mivakag 1. EvropotraBoyovol MiknTteg TTou Bpébnkav o€ didpopa apBpdtroda aTnv

EAGSa.

MuknTag ZevIOTAG Mepioxn Fewyp. MAdTog TMewyp. MAKog
Entomophthorales

Erynia conica Diptera Tatd 38°9'44.87"N 23°47'32.09"E
Pandora neoaphidis Aphis fabae Ay. Z1épavog 38°10'20.94"N 23°52'9.52"E

Hyphomycetales

Beauveria bassiana
Beauveria bassiana
Beauveria bassiana
Beauveria bassiana
Beauveria bassiana
Beauveria bassiana
Beauveria bassiana
Beauveria bassiana
Beauveria bassiana

Hirsutella thompsonii
Lecanicillium cf.
psalliotae

Metarhizium
anisopliae

Syspastospora
parasitica

Malacosoma neustria
Heteroptera
Coleoptera
Dermaptera

Hymenoptera (ant)
Rhynchophorus
ferrugineus

Rhynchophorus
ferrugineus

Coccinella
semptempunctata

Zabrus tenebrioides

Abacarus sp.
(Eriophyidae)

Collembola

Rhynchophorus
ferrugineus

mycoparasite of B.
bassiana

Tardi
TaTol
Tardi
TaTol

TaTol

FouBeg (Kpritn)
EAANVIKO (ATTIKN)
KiBaipwv

onpa

Knoioi&

Tatd

louBeg (Kpritn)

KiBaipwv

38° 9'44.87"N
38° 9'44.87"N
38° 9'44.87"'N
38° 9'44.87"N
38°9'44.87"'N
35°19'28,7"N
37° 53'15"N
38° 11'3.12"N
38°21'6.03"N
38° 4'52.85"N
38°9'44.87"N
35°19'28.7"N

38°11'3.12"N

23°47'32.09"E
23°47'32.09"E
23°47'32.09"E
23°47'32.09"E
23°47'32.09"E
25°18'30,9"E
23°43'42.24"E
23°14'58.2"E

23° 9'69.76"E

23°48'44.98"E
23°47'32.09"E
25°18'30.9"E

23°14'58.2"E
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Mivakag 2. AtroteAéopaTa TNG €MOKOTTNONG ME TN XPHON WG OOAWMATOG
mellonela, oto EpyaoTrpio otnv EAAGSQ.

Tou Galleria

% Trpov.
Nouog Mepioxn Inueio  Galleria pe MaparnpRoeig N E
B.bassiana
ATTIK  Ay. ZTépavog A 33,3%  Adxavo -BioA. -utraiBpio 38°10'17.54" 23°52'16.76"
ATTIKA MapaBuv B 28,6%  Adyavo - uTiaifpio 38° 8'35.55" 23°58'33.46"
Attikrp  MapaBwv o] 34,8%  Adyavo -BioA. -uTaifpio  38° 8'33.65"  23°58'28.64"
Attikrp MapaBwv D 36,4%  MmpokoAo -BioA. -utraifpio  38° 8'33.65"  23°58'28.64"
AtTikp  Mapawyv E 40,0%  Aypavar. -BioA. -utraiBpio  38° 8'33.65"  23°58'28.64"
ATk} Ay. ZTéQavog F 37,5%  AdoIké £3a¢pog 38°10'18.38" 23°52'17.23"
ATTIK  Ay. ZTépavog G 48,0% Aaoikd £5agog - xoUpog  38°10'18.38"  23°52'17.23"
ATTIK, - Ay. ZTépavog H 42,9%  Adaxavo -BioA. -utraiBpio  38°10'20.94"  23°52'9.52"
ATTIK - Ay. 2TEQOVOG FRAGMA  30,0%  AdGIKO £5aQ0g 38°9'31.61" 23°53'41.05"
ATTIKA KahévTd Olives 15,0% ENG 38°10'22.08" 23°54'46.46"
ATTIKA KaAévig Forest 47,5%  Da0IKO £dapog 38°10'18.11"  23°54'44.39"
ATTIK  Auapouaiov IGE-1 29,2% Aaoiko £dagog 38° 3'38.69" 23°48'57.54"
ATTIK}  Apapouaiov IGE-2 13,0% AaoiKo £dagog 38° 3'38.69" 23°48'57.54"
AtTikp  Apapoulaiov IGE-3 57,1% ADaoIKé £50¢og - xoUpog 38° 3'38.69" 23°48'57.54"
ATTIK  Apapouaiov IGE-4 39,1% Aaoiko £5a¢og - xoupog 38° 3'38.69" 23°48'57.54"
ATTIK}  Apapouciov IGE-5 41,7% Aooiko édagog 38° 3'38.69" 23°48'57.54"
AtTikf  Apapouaiov IGE-6 28,6% Aaciké £dagog 38° 3'38.69" 23°48'57.54"
ATTIKF  Apapouaiov IGE-7 64,3% Daoiko £dagog 38° 3'38.69" 23°48'57.54"
ATTIKN Knoioia BPI 12,5% M.®.I - Kimog 38°4'52.85" 23°48'44.98"
ATTIK Knoioia Mustang 33,3% Aaoikd dagog 38°4'31.06" 23°50'4.36"
ATTIKA NTpdQ! Drafi 36,4% Aaoikd €dagog 38°2'19.75" 23°5522.14"
ATTIKN Mikepy Pikermi 40,0% AuméN - Opyavikd 38° 0'22.77" 23°55'41 44"
Boiwria Onpa INS 22,5%  Aay. —BioA. —OgppoknATr. 38°21'6.03" 23° 9'59.76"
BoiwTia onpa ouT 37,5%  Kpeppudi -BioA. -uTraiBpio  38°21'6.03"  23° 9'59.76"
Ayaiia MéTpa P1 10,0%  AGCTIKOG KATIOG 38°15'10.11"  21°45'33.71"
Apkadia  Aaykéadia L2 52,9% Aaciké €dapog 37°41'2.69"  22° 2'15.84"
Apkadia  Aaykédia L3 29,4%  Dagiko £dagog 37°40'38.91"  22° 2'5.06"
Apkadia  Anuntodva D1 33,3% A0S £5agog 37°3810.11"  22° 5'23.12"
Apkadia  Kayia K1 18,2%  Aaoiké £5agog 37°43'31.02" 22°14'10.80"
Awd/vnoa  P6Sog R1 25,0% Aagiké £dagog 36° 5'31.50"  28° 1'46.84"
Nagcie Bai V1 16,7%  Povikd3acog 35°15'18.22" 26°15'40.48"
Nagcie Bai V2 25,0%  PovIkédacog 35°15'18.22" 26°15'40.48"

Mivakag 3. AtmoTeAéoparta TnG €TMICKOTINONG ME Tn XPAON WS SOAWUATOS TOU
Galleria mellonela, oto EpyaoTripio otnv MoAwvia.
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Mepioxn

MapdyovTtag OvnoiydtnTag A B c D £ E G H

B. bassiana 20.0 53.3 357 142 500 230 56.7 86,2

Evtopo-

maBoyévog M. anisopliae 30.0 - 178 714 100 - 100 -
Mukntag
P. fumosoroseus 3.3 - - - - - 3.3 -
>0voho 53.3 533 535 856 60.0 230 700 86.2
Acremonium sp. - 10.0 - - - - - -
Muknteg ue  Aspergillus sp. 6.7 - - - - - - -
avega-KpiBwTn )

EVTOHO- Fusarium sp. 16.7 233 7.1 3.6 3.3 - - 3.4
Traegyovo Mucor sp. 3.3 - 3.6 - - - - -
IKavéTnTa

Mukihomou 8ev 454 67 36 36 33 10 167 -
TTapryyaye oTropia
AMa Nnuarwdng - - - - 100 - - -
AiTia Mn avayvwpiopéva

. 10.0 6.7 321 741 234 1.0 133 7.0
aima

*A —Adxavo, Ay. Zté@avog, Bioloyikr) kaAAiépyeia, kovtd oe Odoog; B —Adyavo, Mapabwv,
ZupBartik kaAAiépyeia ; C — Adyavo, MapaBwv, Bioloyikr) kaAAiépyeia; D —MtpdkoAlo, Mapabwy,
BioAhoyikAi kaAAiépyeia; E — Aypavdmauon, MapaBwv, Bioloyikr) kaAMiépyeia F — Ay. Ztépavog,
0001k6 £€80¢0g ; G — Ay. Z1épavog, MNavw TuAua xéptou Adooug; H — Adxavo, Ay. Z1épavog

Mivakag 4. Atmopdvwaon eviopotraboyévwy PUKATWY atté did@opa £04@n Me
XPNOoN NUIEKAEKTIKWY UAIKWY, oTo Epyactrpio otnv MNMoAwvia.

Znueio Asiypo-  B. bassiana M. anisopliae fumosF:;roseu Conidiobolus sp. 2UVOANIKG
ToAnyiag  (CFU*x 10°g™) (CFU x 10°g™) s (CFUx 10°g™") (CFUx10°g™")
(CFUx 10°g™)
A* 1.7 4.1 - - 5.8
B - - - 2.8 2.8
C 0.5 11.4 0.2 - 12.1
D 0.6 24.2 - - 24.8
E 3.9 8.5 - - 12.4
F 6.0 - 0.2 - 6.2
G 6.1 - - - 6.1
H - - - 1.1 1.1

* A —Adxavo, Ay. Ztépavog, Biohoyikii kaAAiépyeia, kovid oe ddcog; B —Adyavo, MapaBuwv,
JupBartik kaAAiépyeia ; C — Adyavo, MapaBwv, Bioloyikr) kaAAiépyeia; D —MtpdkoAlo, Mapabwv,
BioAhoyikfi kaAAiépyeia; E — Aypavdmauon, MapaBwv, Bioloyikr) kaAiépyeia F — Ay. Ztépavog,
0001k6 £€80¢0g ; G — Ay. Z1épavog, MNavw TuAua xéptou Adooug; H — Adxavo, Ay. ETé@avog.
** colony forming units
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Isolation of entomopathogenic fungi from different habitats in Greece using
the Galleria bait method, semiselective media and sampling cadavers

C. TKACZUK', D.C. KONTODIMAS?, A. MARTINOU?, S. MANTZOUKAS?
and D. GIANNOURI?

"University of Podlasie, Department of Plant Protection, Poland
2| aboratory of Agricultural Entomology, Department of Entomology and Agricultural Zoology, Benaki
Phytopathological Institute, Greece

A survey was conducted for the isolation of entomopathogenic fungi from
different habitats in Greece, using the Galleria bait method, cultivation on
semiselective media and sampling of cadavers. The surveillance was undertaken
using Geographic Information Systems (GIS) and Global Positioning Systems
(GPS).

Six species of entomopathogenic fungi and a hyperparasitic fungus
(Syspastospora parasitica) were isolated from the sampled cadavers: Two species
belonged to the order Entomophthorales (Pandora neoaphidis and Erynia conica)
and four belonged to the order Hyphomycetales (Beauveria bassiana, Hirsutella
thompsonii, Lecanicillium cf. psalliotae, Metarhizium anisopliae). B. bassiana
occurred in all ecosystems. Records of E. conica on Diptera, H. thompsonii on
Abacarus hystrix (Acari: Eriophyidae) and L. cf. psalliotae on Collembola species,
were new for Greece.

Using the Galleria bait method and the semiselective media, the species B.
bassiana, M. anisopliae, Paecilomyces fumosoroseus and Conidiobolus sp. were
found. B. bassiana was present in all samples, mfectlng 20-86.2% the larvae of
Galleria mellonella and forming 0.5-6.1 CFU x 10° / gram of soil. The highest CFU
(colony forming units) density of this fungus was observed in forest soil. M.
anisopliae was isolated from six investigated soil samples infecting 10-71.4% the G.
mellonella larvae. The M. anisopliae isolation, which had the highest CFU density
(24.2 CFUx10® g') and caused the highest mortallty to G. mellonella larvae, was
originally collected from brocolli organic cultivation at Marathon, Attica. P.
fumosoroseus was isolated during the study for the first time in Greece and it was
present in two soil samples one from an organic field and one from a forest habitat.
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To Bakthplo Acetobacter tropicalis gival KOp10 HEAOG TNG CUMPBIWTIKAG
XAwpidag Tou ddkou TnG €AIdg, Bactrocera oleae (Diptera: Tephritidae)
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Ta évToua Kal o1 JIKPOOPYaVIoUOi €xouv avaTTugel £éva eupU QACTHUA CUMBIWTIKWY
oxéocwv. MNMpoéo@ateg epeuvnTIKEG HEAETEG £BE1IEaV OTI TA CUMBIWTIKA BAKTHPIO £XOUV
TTaigel KaBopIoTIKG POAO GTN QuUaIoAoyia, TNV OIKOAoyia Kal TNV €EENIEN TWV EVTOUWY
(Buchner 1965, Bourtzis & Miller 2003, 2006, 2008). O ddkog NG €AIdg ATaV €va
armd Ta TPWTA €idN EVTOPWY OTA OTIoia avagépdnke n UTTAPEn CUUBIWTIKWY
Baktnpiwv (Petri 1909). X1n ouvéxeia, PEAETEG KUPiwG KAOOIKAG HIKpoRioAoyiag
£€XOUV TTPOTEIVEI TNV TTAPOUCIia TTANBWPEAG HIKPOOPYAVIOUWY TTOU OXETICOVTAI PE TO
0dko TnG ehidg (Hagen 1966, Fytizas and Tzanakakis 1966, Tsiropoulos 1983,
Konstantopoulou et al. 2005, Capuzzo et al. 2005).

>tnv Tapolca epyacia, XPNOIUOTTOIWVTOG TEXVIKEG MOPIOKAG MIKPOPRIAKAG
0IKOAOYiag Kal KAOGIKAG MIKPORIOAOYIag, TTPAYHATOTTOINBNKE GUYKPITIKF UEAETN TNG
OUMBIWTIKAG XAWPIdAG €pyaoTnPIOKWY KOl QUOIKWY TTANBUCPWY Tou €viOuOoU
Bactrocera oleae. Ta amoteAéopatrd pog €0€ifav 6T (a) OAa Ta  ATOMO
EPYOOTNPIOKWY KAl QUOIKWY TTANBUCHWY Tou OAKOU TNG €MIAG TTOU WEAETABNKAV
xapaktnpiovral ammd Tnv Trapoudia Tou PakTtnpiou Acetobacter tropicalis TTou
avikel oTnv opdda Twv BakTnpiwv Tou ofikou oféog (acetic acid bacteria), (B) 10
BakTtApIo Erwinia dacicola amavid pévo oToug QUOIKoUg TTANBUCOUG Tou EVTOUOU
kal (y) 1o BaktApio A. tropicalis UTTOpEi va OTTOIKI(El TO YOOTPEVTEPIKO CWAAVA
TTPOVUPQWY Kal €VANIKWY aTOPWV KABWG KOl To PAATTIYYIOVE CWwANVApIa Twv
eviAikwy eviopwv (Kounatidis et al. 2009).
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Acetobacter tropicalis is a major symbiont in the olive fruit fly Bactrocera
oleae (Diptera: Tephritidae)
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Insects and microorganisms have established a variety of symbiotic
associations. Recent research studies indicated that symbiotic bacteria have played
a significant role in the physiology, ecology and the evolution of insects (Buchner
1965, Bourtzis and Miller 2003, 2006, 2008). The olive fly Bactrocera oleae was
among the first insect species in which the presence of symbiotic bacteria was
reported (Petri 1909). Since then a large number of bacterial species associated
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with the olive fly has been reported (Hagen, 1966; Fytizas and Tzanakakis, 1966;
Tsiropoulos, 1983; Konstantopoulou et al. 2005, Capuzzo et al. 2005).

In the present study, we used molecular microbial ecology and classical
microbiology approaches to characterize, in a comparative way, the symbiotic flora
present in laboratory and natural populations of the olive fly B. oleae. Our results
suggested that: (a) the acetic acid bacterium, Acetobacter tropicalis, was detected
in all individuals tested, originating from laboratory stocks or field-collected from
different locations in Greece, (b) the bacterium Erwinia dacicola is only present in
natural populations of B. oleae and (c) A. tropicalis is capable to colonize and lodge
in the digestive system of both larvae and adults and Malpighian tubules of adults
(Kounatidis et al. 2009).
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Nosema ceranae (Microspora: Nosematidae), évag véog Tra@oyoévog
opyaviopog Tng Apis mellifera (Hymenoptera: Apidae)
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H Nooepiaon Bewpeital wg pia ammd TIG ONPAVTIKOTEPEG AOBEVEIEG TWV EVAAIKWY
MENIOOWV Kal pE TEPAOTIEG OIKOVOUIKEG ETTITITWOEIS OTn  PeAioookouia. 'Exel
TTaykoopia eEATTAWON daAAG atroteAei TTPOPANPA KUPIWG OTIG TPOTTIKEG, UTTO-
TPOTTIKEG Kal eUKPATEG TTEPIOXEG. O pIKpoopyaviouds Nosema sp. KATAOTPEPE! TO
€MOAAIO TOU evTépou TNG WEANICCAG KOl QVATTAPAYETAl OTO TTETITIKO TNG GUCTNUA.
Méxpl TTpoo@aTa 170 pévo TTaboydvo aitio Bswpolvtav 1o N. apis. Mpdapata duwg
éxel avagepBei 611 T0 N. ceranae (Microspora: Nosematidae), Tou apxIKa @epdTav
w¢g TaBoyévo TnG ACIaTIKAG MENICOOG (Apis ceranae), éxel Ppebei kai oTnv
Eupwtraikrp. To N. ceranae Tepiypd@inke 10 1996 (Fries et al. 1996) kai
avayvwpioTnke wg acBéveia atnv lotravia 1o 2004 (Higes et al. 2006).

Ymapxel n amown oOm 10 N. ceranae emekTdOnke amd Tnv ACIATIKA OTNV
Eupwtraik péNicoa otnv apxn Tng TeAeutaiag OekaeTiag Kal PAANIOTA PE TTOAU
ypryopoug puBuoug. ZAuepa Ppioketal TAéov o€ 6An Tnv EupwTrn, otn NoTia Kai
Bopeia Apepikn) kal ag 0An tnv Acia (Klee et al. 2007, Chen et al. 2008, Huang et
al. 2008) kai €xel guvduaoTei pe PeEYAAEG aATTWAEIEG peEAIcoooUNVWY. Moévo o€
IpAavdia, Zoundia kal N. ZnAavdia dev éxel Bpebei akopa. O1 eiIcaywyEég HEANITOWY
Kal BaciAloowy €xouv OIEUKOAUVEI TN PETAPOPA TNG A0BEVEIOG AVAUECTT O€ KPATN
Kal Hireipoug.

O1 dilogopég petalu Twv OU0 TUTTWV Nooeguioong eival  OPKETEG  Kal
ETTIKEVTPWVOVTAI OTN JOPQPOAOYia, YEVETIKN, ETTOXIAKN EUPAVION KAl ETTIKIVOUVOTNTA
NG aoBéveiag (Fries et al. 1996, Martin- Hernandez et al. 2007).

O1 peAéreg pag amédeitav 011 1o N. ceranae uttdpyel otnv EAAGSa (TouAdyioTov
otn  XoAkidiki omé 10 2004) Otav  TTapatnPABnKav  PEYAAEG  ATTWAEIEG
pehioooounvwy atmé Nooeyiaon ae 6An Tnv EAAGSa (Klee et al. 2007). Emiong, Ta
omopia TNG véag poperig Nooeuiaong avd péAicoa PTmopolv va auénbouv atrd
2.000.000 ot 12.000.000 ot éva pAva. AuTtdg gival Kal 0 AOYyog TTOU N vEQ HopYr)
Nolepiaang, N. ceranae, cival TrepicadTepo emBAaBAG. 'EAeyxog oe peAicookopeia
TToU €ixav peydAeg atrwAcieg peNlocoounvwy katd 1o 2008 kai 2009 €dsige 611 n
mpooBoAn amd Nooepiaon ATav emmiong TOAU peydAn. Ta deiypata peNICOWY TTOU
eCeTAOTNKAY TTPOEPXOVTAY OTTO OIAPOPETIKESG YEWYPAPIKES TTEPIOXES TNG XWPAG HOG.
Ta &ciypata autd diayvwaoTtnkav ot gival 100% Bemikd otn N. ceranae, pyéow
aAAnAouxiong DNA tou 16S piBoowpikou yovidiou. Ettiong ata idia deiypata £yive
avdaAuan oTo yovidiokO TuRpa Tou pitoxovopiakou DNA 12srDNA, pe Tnv TeEXVIKA
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TOU TTPOCdIOPICHOU VOUKAEOTIOIKNG aAAnAouxiag (sequencing). ‘Eyive amoudvwaon
oAikoU DNA ava atouo kal atn ouvéxeia ahucidwTh avTtidpaon TmoAupepdong (PCR)
Me 2 Celyn €KKIVATWV TTOU TTPOCdIOPICouV TO YOVISIOKO TUAMO TTOU EAEYXEl TN
ouvBeon TN KPR uTtopovada  Tou  pifoowpartog  (12srDNA),  (5-
AAACTGGGATTAGATACCCCACTAT-3 kai 5-GAGGGTGACGGGC GGTGTGT-
3’) (Palumbi et al. 1991). O TPOCdIOPICUOG TNG VOUKAEOTIOIKNG aAAnAouxiag Tou
avwTépw yovidlokoU TUAMOTOG £yive PECw TnG eTaipeiag Macrogen. H oTaTIOTIKN
emeCepyacia Twv aTmmoTEAEOUATWY £yIVE PE Ta UTTOAOYIOTIKG TTakETa BioEdit 7.0.9.0,
CLUSTALW?2 ka1 MEGA 4.

Ta amoteAéopata €0eiEav 61l oI TTAnBucouoi Tng N. ceranae atnv EAAGSa
EUPAVICOUV YEVETIKN TTOIKINOTNTA.
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Nosema disease is common and widespread in western honey bees (Apis
mellifera). Since 1909 the causative agent was thought to be only Nosema apis.
However, recently it has been shown that N. ceranae, a new microsporidium, which
was originally considered a parasite of the Asian honey bee (Apis ceranae), has
spread to Europe and New World. In Greece was detected during 2004 (Klee et al,
2007) and was associated with high colony mortality rates observed during 2004,
2008 and 2009. The differences between the two microsporidia, N. apis and N.
ceranae, lie in their ultrastructure and genetics, as well as in their virulence against
the honey bees.

12srDNA mitochondrial DNA gene segment was analyzed using sequencing
analysis on samples of N. ceranae from different areas of Greece. Total DNA was
extracted and then two pairs of primers were used during the Polymerase Chain
Reaction (PCR), (5-AAACTGGGATTAGATACCCCACTAT-3 - 5-GAG
GGTGACG GGCGGTGTGT-3'). Individual sequences were determined via
automated sequencing of both strands of mtDNA gene segment provided by
Macrogen Company. Multiple-sequence alignments were done with CLUSTALW2.
For data processing, the packages MEGA 4 and BioEdit 7.0.9.0 are being applied.

The results show that genetic variability is detected in N. ceranae populations in
Greece.
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BioAoyikn katatroAéunon a@idwv Eucallipterus tiliae (Homoptera:
Drepanosiphidae), og dévrpa ®Aapoupidg Tilia europeae synonym: Tilia
vulgaris (Tiliaceae: Malvales) o€ aoTikd TepIBaAAovTa
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O1 a@ideg cival yvwoTEC wg €vToua TTou TTPOoKAAoUV BAARES o€ aypoKaAAIEPYEIES
kKal oe kKaAwToTikd @utd (Minks and Harrewijn 1987). Ektdég amd autég TIg
TTEPITITWOEIG, PEPIKA €idn UTTOPOUV VA TTPOKAAECOUV TTPORANMOTO AKOWG Kal O€
aoTiké TTepIBaAAovTa (Dixon 1971, Dreistad and Dahltsen 1988). ‘Eva ammd autd Ta
€idn eival n agida NG PAapoupidg, Eucallipterus tiliae L. (Homoptera:
Drepanosiphidae). To ouykekpipgévo €viopo TTPOOKOAAGTAl KAl (€I ATTOKAEIOTIKA
otnv ®Aapoupid. Otav o TTANBuopog Tou augdvetar TTAvw O auTtr, TOTE Ta
TTapayoueva PeENITWHATA gugavidovtal augnuéva otov TTeEPIBAAAOVTO XWPO YUpW
atrd 10 O€VTPO. € aoTIKEG TTEPIOXEG TNG OAAavdiag utToBdAAaue o€ dokipaaia TPEIG
QIANIKEG TTPOG TO TTEPIBAAAOV PEBGDOUG yIa TOV £AeyX0 TNG aPidag TNG GAAPOUPIAG.
‘Eyive amreAeuBépwaon, TTPOVUUQWY OTTd TTaoXOAIToeG Pe dUo oTiydaTta, Adalia
bipunctata (Coleoptera: Coccinellidae), Trpovup@wv Tou 15iou €idOUG TOU OTTOIOU Ta
OKMaia gival €K QUOEWS ATTTEPA, KABWG KAl WEKATPOG ME TNV PI0-EVTOUOKTOVO
ougia NeemAzal. O TITEPWTEG Kal O €K QUOEWS ATITEPEG TTAOXOAITOEG TTOU
xpnoigotroiénkav TpoAABav atmd epyaoTnplokd atmréBeya, EKTPEPOPEVEG PHE auyd
atmd 10 éviolo Ephestia kuehniella Zeller (Lepidoptera: Pyralidae) kai yupn, o€
Bepuokpaaia 20.5 + 1°C kal g CUVOAKEG PWTOG-OKOTOUG 16d:8%. Tulntolue TNV
OTTOTEAECUATIKOTNTA TWV TPIWV QUTWY HEBOdWV Baai{opevol otn oUyKpion NG
TTOOOTNTAG TWV PEAITWHATWY TToUu BPEBNKE KATW atrd Ta SEVTPA.
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Biological control of aphids Eucallipterus tiliae (Homoptera:
Drepanosiphidae), in lime trees Tilia europeae synonym: Tilia vulgaris
(Tiliaceae: Malvales) in urban areas

S.T.E. LOMMEN"2, H.J.M.M. KUPPEN*, T. GKOTSI"?, P.M. BRAKEFIELD? and
A.J. VAN KUIK'

7Applied Plant Research, Wageningen University and Research Centre. P.O. Box 85, 2160 AB,
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2Institute of Biology, Leiden University, P.O. Box 9516, 2300 RA Leiden, The Netherlands
3Technological Educational Institute of Kalamata, 24100 Antikalamos, Greece
“Kuppen Boomverzorging BV, Beerseweg 50, 5451 NR Mill, The Netherlands

Aphids are well known as pest insects in agricultural and ornamental crops.
However, some species cause problems in urban areas, such as the linden aphid
Eucallipterus tiliae L (Homoptera: Drepanosiphidae). It exclusively dwells on lime
trees and when aphid densities are high its honeydew secretions spill over the
surroundings of the tree. In experiments in urban environments in The Netherlands,
we have tested three methods to control the linden aphid in an environmental
friendly way; we have released larvae of the two-spot ladybird beetle, Adalia
bipunctata L. (Coleoptera: Coccinellidae), larvae of the same species whose adults
are naturally wingless, and we have sprayed the bio-insecticide NeemAzal.
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ATTOTEAEOHATIKOTNTA BIOAOYIKWY OKEUATHATWY WG TTPOCTATEUTIKA
ehaiokdptrou atrd 1o ddko TnG eAIdg Bactrocera oleae (Diptera: Tephritidae)

. NATAKIOYTAZ', A. MAMAXPHETOX2 M. YOANTH', A. ZOAKH',
T. XANTZHNIKOAAOY', . NTATZH' kau B. MANTAZH'

12)(0)\/] TexvoAoyiag Mewrroviag, T.E.I. Hrreipou, T.O. 110, 47100, Apra
Mrrevakeio @uromraboloyiké Ivorirouro, Epyactripio 'ewpyikng EvrouoAoyiag, 21. AéAta 8,
14561 Kneioid

2KOTTOG TWV TTEIPAPATWY ATAV va OIEPEUVNBEI N ATTOTEAECUATIKOTNTA OPICUEVWV
Biohoyikwyv okeuaoudtwy TToU TTapoucialouv OieBveg evdiagépov (Alberola et al.
1999, Quesada-Moraga et al. 2006, Konstantopoulou et al. 2005), wg
TIPOCTATEUTIKA TOU €AaIOKAPTTOU aTTd TO OAKO TNG eMIGG Bactrocera oleae (Rossi)
(Diptera: Tephritidae). Ta Teipduata  TTpAyPATOTIOIRBNKAVY O OUVONKEG
EPYOOTNPIOU OTTOU €AQIOKOAPTIOC WEKAOMEVOS ME Ta okeudoparta Naturalis SC
(7.16% Beauveria bassiana i 2,3 x 10" kovidia/ml) otn 360on Twv 5 mMI/500ml,
Mycotal WP (16,1% Verticillium lecanii i 10" kovidia/g) oTn d6on Twv 0,5 g/500 ml
kai BMP 123 WP (6.4% Bacillus thuringiensis var. kurstaki, wg 0-Endotoxin) atn
06on Twv 0,2 g/500ml, ekTéBNKe yia dU0 NUéEPES o€ eVAAIKA OPOEVIKA Kal BNAUKA
Tou evtopou. O eAaidkapTTog PETG TNV €KBECH TOU OTO €VTOPO TOTTOBETOUVTAV OF
doxeia O1TOU Kai TTapdueve PéXPI va eEEABoUV ol Tuxwv Odkol TTou Trepigixe. O
€eAQIOKOPTTOG TTAPAKOAOUBOUVTAV KOBNUEPIVA Kal CUAAEyovTav ol VUOP@EG TOU
eviopou Tou e&€pyovrav. O1 vopgeg dlatnpoutav o€  TpuPBAia  petri  kai
KaTaypda@ovtav o apiBuog Twv evnAikwv TTou TTpoékuTtrTav. EmimmAéov Ta eviAika
EVTOMO PETA TNV €KBECGN TOUG OTOV WEKATUEVO EAQIOKAPTTO dIATNEOUVTAV G€ KAOUBIA
o01ToU TTapaKkoAouBoUuvTav KabnuepIvda yia 16 nUEPES Kal KATaypapovTav 0 aplBuog
TWV VEKPWV EVTOUWV.

MpoodiopicBnke n BvNoIUOTNTA TWV EVNAIKWY 4 NUEPES Kal 16 NUEPEG PETA TNV
€KBEON TOUG OTOV WEKATHEVO EAAIOKAPTTO KAl O APIBUOS TwV APIBHOS TWV VUUPWYV
Kal eVNAIKWY TTOU TTPOEKUYAV ATTO TOV WEKATUEVO eAQIOKAPTTO. O apIBuog Twyv
VUM@WV KAl €VNAIKWY TTOU TTPOEKUYAV EKPPACTNKE WG AToPa avd d1aB£aiuo yia
woToKia BNAUKO.

Ta okeudopata Mycotal kai BMP 123 peiwoav onuavTtikd Tov apifud Twv vuewyv
TTOU TTPOEKUYAV EVW VIO TIG €NIEG TTOU WeKAOTNKAv PE To okevaopa Naturalis o
MECOG OPOG VUPWYV ava BNAUKO Oev DIEQEPE TTO EKEIVOV TOU PAPTUPA. Z€ ETTITTEDO
TTapayéuevwy evnAikwyv OAa Ta okeudopata PpEéOnke va TTPoKaAoUV OnNUAvTIKA
Meiwon o€ oxéon pe To pdptupa. EmmALov Ta evAAIKa Evioua TTou NpBav o€ eTagn
pe Tov wekaopévo pe Mycotal kar BMP 123 ghaidkaptro mrapouciacav uwnAotepa
TTO000TA BvnoIuoTNTAG O OXEoN ME TO PAPTUPA KOBWG Kal gkeiva TTou Apbav oe
ema@n pe Tov wekaopévo pe Naturalis eAaidkaptro. ®aivetal 6T T CUYKEKPIYEVA
Biohoyikd okeudopata éxouv Opdon €vavti Tou Odkou. XpeldleTal AETTTOUEPNG
TTEIPAPATIONOG WOTE Va SIEUKPIVIOTEN 0 akpIBRG TpOTToG dpdong Kabwg Kal ol dOTEIG
Kal ol PEBODOI €QAPMUOYNAG WOTE TA OUYKEKPIUEVA PBloAoyikd okeudopaTta va
MTTOpOUV va XPNCIKOTToINBoUV yia TNV QVTIMETWTTION TOU €VTOUOU O OUVONKEG
aypou.
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Study of effectiveness of bio-pesticides as olive fruit protective against olive
fruit fly infestation

G. PATAKIOYTAS', D. PAPACHRISTOS?, P. YFANTI', D. ZOAKI',
S. CHATZINIKOLAOU", G. NTATSI' and V. PANTAZI'

"Faculty of Agricultural Technology, Epirus Institute of Technology (T.E.I.), P.O. Box 110,
47100 Arta, Greece
2Benaki Phytopathological Institute, 8 Stefanou Delta str., Kifissia145 61, Attica, Greece

The aim of the study was to investigate the effectiveness of bio-pesticides that
present international interest (Alberola et al. 1999, Quesada-Moraga et al. 2006,
Konstantopoulou et al. 2005), and especially Naturalis SC (7.16% Beauveria
bassiana or 2,3 x 107 conidia/ml), Mycotal WP (16,1% Verticillium lecanii 10"
conidia/g, BMP 123 WP (6.4% Bacillus thuringiensis var. kurstaki, as &-Endotoxin)
as olive fruit protective against olive fruit fly Bactrocera oleae (Rossi) (Diptera:
Tephritidae) infestation under laboratory condition. Olive fruit spayed with 5
mi/500ml, 0.5 g/500 ml, 0.2 g/500ml, respectively were exposed to adult olive fruit
fly for two days. Olive fruit after exposure to olive fruit fly were transferred in
container and the number of resulted pupae and adult were recorder. Moreover the
survival of the adult that were exposed to spayed olive fruit was recorded. The bio-
pesticides Mycotal and BMP 123 reduced significantly the number of resulted
pupae and the bio-pesticides Mycotal, BMP 123 and Naturalis had negative effects
on the number of resulted adults. Moreover the adults that exposed to Mycotal and
BMP 123 spayed olive fruits had higher rates of mortality compared to control.
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KaratmroAéunon Tou eviépou Otiorhynchus sulcatus (Coleoptera:
Curculionidae)

T. TKOTEH"? ka1 I.A.M. ELBERSE!'

’Applied Plant Research, Wageningen University and Research Centre, P.O. Box 85, 2160 AB,
Lisse, The Netherlands
2T£)(vvolec') Ekmaibeutiko 16puua KaAaudrag, 24100 AvrikaAauog

O omoépuvyxog, Otiorhynchus sulcatus F. (Coleoptera: Curculionidae), givai éva
TOAU coBapd BAaBepd EviOUo KOAAAWTTIOTIKWY Kol OTTWPOPOpwY @uTwy. H
KATatroAéunaon Tou €ival TTOAU OUGKOAN Kal KaBIoTd atrapaitnTn TNV QVTIMETWTTION
OKMOiWV Kal TIPOVUHQWV.

H avTigeTwITion Twv TPOVUUQWY gival duvaTtdv va TTpayuaToTromndsi ue
eVTOUOTTaB0YOVOUG VNUATWOEIG A YE EVTOPOTTOBOYOVOUG MUKNTEG OTTWG O MUKNTOG
Metarhizium spp. (Hypocreales: Clavicipitaceae). Qotéco, eivai dUCKOAO va
KaTatroAepnBoUuv Ta akuaia Tou eviduou (Shah et al. 2008).

‘Eva KoAG péco TTpooéAKuonG auToU Tou eviopou, Ba ptmopouce va eival
Bonbnua oTnv KaAUTEPN ETTITAPNON, OONYWVTAG £TCI GE £VAV ATTOTEAECUATIKOTEPO
TPOTIO QVTIMETWTIONG Tou. EmimmAéov, péow Ttng peBGdou TTapatrAdvnong Kai
Bavdrtou, Ba ATavV APKETA N XPAON MIAS HOVO HIKPAG TTOCOTNTAG XNUIKWV.
Aedopévou 611 0 OTIOPUVYXOG €ival EVTOUO TTOU AVATTOPAYETAI TTAPOEVOYEVETIKA, TA
eKXUAiopaTta TTpooéAkuang @UAou dev Ba eixav kavéva armmotéAeopa (van Tol et al.
2004).

To IvomitoUto AligBvoug dutikng ‘Epeuvag (PRI) éxel uttopdAel og dokipaaia Tnv
€EAKUOTIKOTNTA QUTIKWV CPWUOTIKWY aIBépiwy ouciwv Tpog Tov OTIdpuyxo. Z€
ouvepyaaia pe autd (PRI) uttopdAaue o€ dokipagia pia ammd autég TIG APWHATIKES
QUTIKEG OUTIEG. Z€ QUTWPIO aypoU Pe QUTA Taxus baccata Bécaue uttd doKiyagia
TNV APWWATIKI OUCia, C€ TTEIpAPa TTOU atToTEAOUVTAV ATTO TEOOEPIG ETTAVAANYEIG.
€ KABe pia ammd auTég, MIO OOKIUR TTEPIEIXE TO APWUATIKO €KXUMIOUO Kal Hia dev
TTEPIEiXE TiITTOTA. ZUlnNTOUNE CUYKPIVOVTAG T ATTOTEAEOUATA TTOU TTPOEPXOVTAl ATTO
TNV KATOUETPNON TWV AKUaiwy eVvTOUwY TTou BpéBnkav yupw atrd TNV KABe SOKIWT).

BiAloypagia
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Control of vine weevils Otiorhynchus sulcatus (Coleoptera: Curculionidae)

T. GKOTSI"? and I.A.M. ELBERSE!'

"Applied Plant Research, Wageningen University and Research Centre, The Netherlands
2Technological Educational Institute of Kalamata, 24100 Antikalamos, Greece

Vine weevil, Otiorhyncus sulcatus F. (Coleoptera: Curculionidae), is a serious
pest insect in number of ornamental plants and fruit crops. It is very difficult to
control the black vine weevils and we need to control both larvae and adults. The
larvae may be controlled by entomopathogenic nematodes or the
entomopathogenic  fungus such as Metarhizium spp. (Hypocreales:
Clavicipitaceae). However, it is difficult to control the adults. A good attractant
would be a good help in monitoring these insects, and therefore result in a more
effective control. Furthermore a good attractant may be used in a lure-and-kill
method. In this way only a small amount of chemical is needed.

Plant Research International (PRI) has tested plant essentials for the
attractiveness for vine weevils. In cooperation with PRI, we have tested one of
these odours in the field in a nursery.
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MpooéAkuon Sia@opeTikwy €1dwv Trichogramma Trpog Tn GUVOETIKNA
@epoudvn Tou Prays oleae (Lepidoptera: Yponomeutidae)

M. MYAQNAZX', A. MAPTINOY', A. KONTOAHMAZ' &. KAPAMAOYNA' kai
M. KONETANTOMOYAOY?

1Epyaar17plo BioAoyikn¢ EvrouoAoyiag, Mmevakeio uromraboAoyiké Ivotirodro
zEpyaorﬁp/o Xnuikng OikoAoyiag kar uaikwv lNpoidviwy, lvatitouto BioAoyiag, EKEPE
«AHMOKPITOZ »

H &iadikacia emAoyAg &evioth amd mapacitosidrn Evioya BacifeTal o€ XNUIKG
epebiopara Ta otoia katéxouv onuavtikd poAo. H diadikacia emAoyAg SiakpiveTal
atro Tpia dladoxIKG BripaTta a) avixveuon oikoBéong, B) avixveuon EevioTh Kal y)
atrodoxn &evioth. EIdikOTEPA Ta WOTTAPACITOEIDN €ival yvwaTd TTwg BagifovTal o€
peyAAo BaBud oe onueloXnUIKEG ouaieg TTou TTpoépxovTal atTd 1o evhjAiko oTAdIO
Tou EevioTh (PEPOPOVEG) Kal AlyOTEPO OTO OTAdIO TOU auyoU TIOU E€ival O
TTPAYUATIKOG OTOXOG TOUG. TNV TTapouoda gpyaacia TapouaiddovTtal oTolxeia yia Tpia
€idn Trichogramma Kal n avTidpaon QUTWYV WG TTPOG TN CUVBETIKA Qepoudvn Tou
TTUPNVOTPATN TNG ENIAG. € EPYACTNPIOKE TTEIPAPOTA TTOU TTPAYHATOTTOINBNKAV PE TN
Xprion €vog oAQakTouéTpou TUTTOU Y, TTapatnenonkav dIa@opéG OTn CUUTTEPIPOPA
TTPOG TN QEPONOVN TOU TTUPNVOTPATN TNG EAIAG TwV TECTAPWY DIAPOPETIKWY QUAWV
Trichogramma Tou €getdotnkav. OnAukd drtopa Tou ¢€idoug T. oleae
avtatrokpionkav BeTik& oe OU0 aTTd TIG UPNAEG CGUYKEVTPWOEIG TTOU OOKIUACTNKAV
VW MIa GAAN QUAR Tou idlou €idoug dev £B€IEE Kapia avTidpaan TTPOG TN QEPOUOVN
Tou TTUPNVOTPATN TNG €Nidg. Ta droupa Tou €idoug T. cacoeciae TTapouciacav
MEYAAN BeTIKA avTatrokpion TTPOG TN Qepopdvn Tou TTUPNVOTPATN TNG €AIdg oe 3
XounAég ouykevipwoelg (0,01, 0,1 1 wpg/10 wl hexane) Tou SOKIUAOTNKAV.
Biodokiuég pe atopa Tou €idoug T. bourarachae €3eiEav €1Tiong OETIKN avTaTTOKPION
TIPOG TN QEPONAVN TOU TTUPNVOTPATN TNG ENIGG 0 3 aTTd TIG 5 OUYKEVTPWOEIG TTOU
dokiudoTtnkav aAAd oTig upnAoTEPEG ouykevTpwoelg (100, 10, 1 ug/10 ul hexane) o€
oxéon ue 10 T. cacoeciae.

H avixveuon g @epopdvng @UAou eivar duvard va odnyAoel o augnuévn
dpaoTNPIOTNTA TWV TTAPACITOEIdWY Trichogramma o€ pia TTEpIoxry 0TTou UTTAPXOoUV
auyd Tou ¢&evioTr] Toug Kal TeAIKA va odnyAoel o€ PeyoAUTEpA  ETTITTED
TTAPACITIOUOU.

BiAloypagia
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Attraction of different Trichogramma species to olive moth sex pheromone

P.G. MILONAS', A.F. MARTINOU', D.CH. KONTODIMAS", F. KARAMAOUNA'
and M.A. KONSTANTOPOULOU?

7Laborat‘ory of Biological Control, Benaki Phytopathological Institute, Greece
2Chemical Ecology and Natural Products Laboratory, Institute of Biology, NCSR "Demokritos”,
156310 Ag. Paraskevi, Greece

Chemical cues play a major role in the process of host selection by parasitoids, a
process that has been discriminated into several steps such as habitat location,
host location and host acceptance. Egg parasitoids are known to rely on
infochemicals of the adult host stage, e.g. pheromones, rather than cues emitted by
the inconspicuous host eggs themselves. Here, we show that three different
Trichogramma species were attracted to the synthetic sex pheromone of the olive
pest Prays oleae. In Y-tube olfactometer experiments we revealed differences in
the behaviour of four tested Trichogramma strains to different concentrations of the
host pheromone. While wasps of T. oleae were significantly attracted to two
concentrations of the host pheromone, another strain of the same species did not
show a response to any offered concentrations. T. cacoeciae females showed
greatest attraction towards the pheromone to three out of five offered
concentrations. Bioassays with T. bourarachae wasps showed a positive response
of the parasitoids to three concentrations of the host pheromone. Detection of the
moth sex pheromone may result in an enhanced searching effort by Trichogramma
wasps in an area with host eggs and eventually lead to an increased parasitism rate
of these eggs. The results of this research should help enhancing the efficacy of the
use of Trichogramma wasps as biocontrol agents against the olive pest.
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Avarrtugn dikTUoU TTaYidwV oTa avaToAIKA 6pIa THG ETTEKTAONG
Tou Rhynchophorus ferrugineus (Coleoptera: Curculionidae) oto Nopué
AaaiBiou

K. AFTTEAAKOMOYAOZ', A. KAPATAPAKH? kai A.X. KONTOAHMAX®

1TsxvvoVlKo' Exmaideutiké 16pupa Kpnng, Epyaotnpio OikoAoyiag, Eoraupwpévog, 71004
HpdkAgio
2Nopapyiakri Autodioiknon Aacibiou
*Mrrevaxeio @uromraboAoyiké Ivarirouro, Tunua EviopoAoyiag kai Newpyikng ZwoAovyiag, Epyaarrpio
ewpyikng EvropoAoyiag

To Rhynchophorus ferrugineus €evtoTiOTNKE yia TPWTN @opd oTnv Kpntn
(Xepoovnoog, N. HpakAgiou) 1o NoéuBpio tou 2005 (Kontodimas et al. 2006,
Ayyehakétrouhog k.a. 2007). Ev cuvexeia e€ammAwbnke oe yeirovikoug Arpoug
(MouBiwyv, MaAiwv, HpakAgiou K.a.) TTPOKOAWVTAG TNV KATOOTPO®R E€KATOVIAOWYV
Qoivikoeldwyv. To @BivotTwpo Tou 2008 Tapatnerndnkav TPoooAég (~50
KOATEGTPAUUEVA QOIVIKOEIDN, Phoenix canariensis) kai ato Noud AaagiBiou (oTo Ziol
ka1 otn MiAaTo), yeyovog TTou uTTevBupilel TV UPICTAPEVN ATTEIAR IO TOV 18ayevN
KPNTIKO @oivika  Phoenix theophrasti, Ta peyaAlTepa abpoiouara Tou OTToioU
BpiokovTal oTo BopeloavaTtoAikd dkpo Tou vouou (Kdapo Zidepo, Bdu).

2T0 TTAQICIO OXETIKOU €peUVNTIKOU TTPOYPAUMATOS TTOU XPNUATOOOTABNKE atrd TN
Nopapyiakr) Autodioiknon AaciBiou €yive avamTuén dIkTUou TTayideuong TTEPIE TwV
onueiwv 61ToU  onuelwBnKkay TTPOCOROAEG. ZuvoAikd ToTToBeTABNKAV (0TI 10
Maptiou 2009) 44 @epopovikég TTayideg (TTEVTE TUTTWV), 01 OTTOIEG EAEyXovTav avd
dekatrevlOniuepo (Mivakag 1, Eikéva 1).

Milortog

35,3219 25,5514

35,3194 2516811 = 35.3175125,5736

Eikéva 1. Znueia TO'ITOGTr]O'r]g Tayidwv oe Ziol kai Mikaro.

H diakUpavon Tou cuvéhou Twv cUMAYewv €wg TIG 30/9/2009 TrapoucidleTal
oTo Aidypappa 1. ZuvoAikd cuveAn@Bnoav 1506 akpaia (58% aTo Ziol kai 42% oTn
MiAato) ek Twv otroiwv 1130 BnAea (75%). Mapartnpeital onuavTikr adg¢non Twv
OUNMAYewvY pPeTd Tov loUAIo (oUvoAho ouAAfpewv MapTtiou-louAiou 652 droua,
oUvoAo oUANAWewWV AuyoUoTou-ZeTrTePBpiou: 854 datoua). Idiaimépwg TTPéTTel va
emonuaveei 61 n avahoyia CUNNEBEVTWY BnNAéwy / appévwy ATav amd 2,7:1 £wg
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5,8:1 (BrjAea 67-83% e11i TOU CUVOAOU). TO YEYOVOG QUTO TTPETTEI VO OUVEKTIMNOEI
Mali pge TO OUVOAIKG aplBud CUAAAWEewv, O oOTroiog au&dvetal onuAvTikd TO
@OIVOTTWPO, KOl va €€eTaaTel N dUvVATOTNTA YIa PAdIKN TTayideuon Tou R. ferrugineus
(El-Sayed et al. 2006). Na Tn ouykpITIKA agloAdynon Twv dla@épwyv TUTTWV TTayidwv
ATTAITEITAI N OAOKARPWON TWV JEIYUATOANYIWV.

Mivakag 1. Ofoeig kal TUTTOI TTAYidWV yia TNV TTapakoAouBnon Tng KIivnTIKOTNTAG

TWV aKuaiwv Tou R. ferrugineus.

ala Z:lwsvas:\gzg Meproxn Oéon TOtrog MNayidag
1-5 35,3059 25,5235 Ziol «EAedvvar AB,[\AE
6,7 35,3065 25,5228 Ziol «EAevar» AB
35,3071 25,5187
8-12 35,3066 25,5182 Ziol «Palm Bay» AB,[JAE
35,3071 25,5180
13 35,3004 25,5049 siol };‘To‘ﬁsp"“ AB
OKKOTOG»
14,15 35,2992 25,5044 Ziol «Bela Vista» AB
16,17 35,2908 25,5104 Ziol «BP» AB
18,19 35,2976 25,5182 Ziol «ZouAaddakng» AB
20,21 35,3086 25,5232 Ziol «Socrates» AB
22,23 35,2975 25,5217 Avw Ziol «OAMavO6G» AB
24 35,3078 25,5653 MnAAaTtog «ka Katoapakn» A
25 35,3075 25,5681 MnAarog (Ay. «ka AiAn» B
Anunrpiog)
26-28 35,3175 25,5736 Xahaoég «Xahaoég» AT.E
29-30 35,3167 25,5642 Mapahiia MnAdTtou «Mpdedpog» AB,I
31-36 35,3175 25,5603 MapaAia MnAatou  «Hotel Angelica» AB,[AE
37-40 35,3194 255611 Apévi MnAGrou I_;‘T“,Bs""“ AB
avopapa»
41,42 35,3200 25,5555 Aévi Mqrgroy  «Hotel Minos AB
Reception»
43,44 35,3219 255514 Mapahia MAgroy  «Hotel Minos AB
MapaAio»
Totrog MNayidag
A: XapavtwvngB, B:  Novagrica . Russell
A: Vioryl E: Hellafarm
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Aldypappa 1. ZuMAyeicakuaiwv Rhynchophorus ferrugineus o€ @QEPOUOVIKEG
mrayideg oto Nouod AaciBeiou.
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Development of a network of traps in the east border of the dispersal of
Rhynchophorus ferrugineus in Crete (Coleoptera: Curculionidae)

K. AGGELAKOPOULOS', A. KARATARAKI? and D.C. KONTODIMAS?®

"Laboratory of Ecology, Educational Technological Institute of Crete, Estavromenos,
71004 Herakleion, Greece
2prefecture of Lasithi, Greece
3Laboratory of Agricultural Entomology, Department of Entomology and Agricultural Zoology, Benaki
Phytopathological Institute, Greece

Rhynchophorus ferrugineus (Coleoptera: Curculionidae)was recorded for first
time in Crete island on November 2005 in Hersonnissos municipality (Heraklion
Prefecture). Afterwards was spread in neighboring areas infesting and destroying
hundred of palm trees. On autumn 2008 the pest was observed in Lasithi
Prefecture (Sissi and Miilatos areas) destroying ~50 Phoenix canariensis. This
spreading consist a serious threat for the native Cretan palm Phoenix theophrasti,
its major aggregations occurs in the northeast part of Lasithi Prefecture (Cavo
Sidero, Vai). A network of 44 pheromone traps was constructed in the infested
areas in Sissi and Miilatos for the monitoring of the flight of the pest. The traps were
observed every 15 days, and the pheromone dispensers were replaced every two
months. During 10/3/2009 — 30/9/2009, 1506 adults of R. ferrugineus were captured
in the traps (1130 females, 75% of total captures). The 58% of the captures was in
Sissi area and the 42% in Milatos area. During August and September were
captured 854 adults (57% of total captures), whereas during March-July 652 adults
(43% of total captures). The number of the captured adults is expected to rise up on
the following two months (October and November). This fact, in combination with
the high proportion of the females on the captures, leads us to suggest for the
construction of a denser network of traps for mass trapping of the pest.
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BI0OKOUGTIKH QViXVEUON EVTOLUWYV: EQAPHOYI OTOV £XO0pO TWV QOIVIKOEIBWV
Rhynchophorus ferrugineus (Coleoptera: Curculionidae) kai o€ ex0poUg
ATTOONKEUNEVWYV TTPOIOVTWYV

H. MOTAMITHZ', T. GANCHEV?, A.X. KONTOAHMAZ?, K. ATTEAAKOMNOYAOZ:*
kai A. AHMOMOYAOX?

1Tz’:)(vo)\oyn«} ExtraudeuTiko 16pupa Kpritng, Tuua Mouoikng TexvoAloyiag kar AKOUOTIKNAG, E.
AaokaAdkn — MepiBoAia, 74100 P£Bupvo — KpAtn
2I'Io)\un:)(vuq"] >xoAn MavemoTruio Marpwv, Pio
SMmrevékeio dutotmraBoroyikd IvoTitouTo, TuApa EviopoAoyiag kal MewpyikAg Zwoloyiag,
Epyaotipio Newpyikrg Eviopohoyiag
4Texvo)\oyn«') ExmaideuTiko 18pupa Kpntng, Epyactripio Oikohoyiag, Eataupwpévog, 71004
HpdikAgio

210 TAQioI0 TNG TTapoucag HEAETNG avatrTixOnke €va oUOTNPA QUTOUOTNG
OKOUGTIKAG TAUTOTTOINONG EVTIOUOAOYIKWY £xBpwv. O 0TOXOG TOU GUCTAUATOG Eival
n aQuTOUaTN AvVayVWPIoN ToU €idoug YOVO aTTd TO OKOUGOTIKG OMfua TToU TTapAyETal
Kata TNV Kivnon f mn diatpo@r] Tou EVIOPOU, JE Xprion KAaTAAANAwY TTIECONAEKTPIKWV
aI0ONTAPWY TTOU Kal EKTTAIOEUSHEVWY OAYOPIBUWY avayvwpiong TTPOTUTTWV.

KdavovTtag xprion Tng UuttdpxXoucag TEXVOYVWOiag oTnv wpeihn TTAéov BepaTikh
TTEPIOXN TNG QUTOPATNG avayvwpIong opIAiag kal opiAnTr diepeuvABNKE n epapuoyn
QUTWV TWV TEXVIKWV YId TOV EVTOTTIONO TOoUu €XBpoU TWwV  QOIVIKOEIOWV
Rhynchophorus ferrugineus (Coleoptera: Curculionidae) og @oivikddevdpa Kal Tov
EVIOTTIONO JIa@opwy  eXOpWV  OTTOBNKEUPEVWY  TTPOIOVTWY. ZUYKEKPIYEVA, N
TauTtoTroinon BacideTal oTnv oUykpion (K&vovTag XpAon OTATIOTIKWY JEBSOWV) Twv
QPACMATIKWVY XOPOKTAPIOTIKWY TNG NXOYyPA®nong ME 1o QACUATIKA TTPOTUTTA TTOU
éxouv ecayBei ammé nxoypagnoeig R. ferrugineus péoa o€ KOpPoUG POIVIKOEIBWV (1
avtioToixa atoé nxoypagnoeig Sitophilus oryzae, Rhyopertha dominica k.a. péoa o€
armobnkeupéva  oitnpd). To TeAikd ouloTnua  Trapdyel éva  Opxeio e TO
AVOYVWPIOHUEVO €iDOG KAl TO JETPO TNG ACAPEIAG TNG AvayvWPIoNG.

H peBodoloyia 1OoU Ba akoAoubBriooupe yia va €EAYOUUE TIGC QAKOUOTIKEG
TTOPAUETPOUG TTOU OUYKEVTPWVOUV TIG AKOUOTIKEG 18I0TNTEG TTOU BIAKPIVOUV TOV
Tpog avixveuon exBpd (R. ferrugineus, S. oryzae k.a.) €ival n o dladedopévn
OKOUOTIKA TTAPAPETPOTTOINCN OTO XWPO TNG QUTOUATNG avayvwpiong OMIAiag Kal
oMIANTH. AGYw TOU OTI OI OKOUGTIKEG EKTTOUTTEG €ival XPOVIKA PETABAANOUEVEG, HOG
EVOIOQEPEl TO  TTEPIEXOUEVO CUXVOTATWY TOU OAUATOG KOl ETTIAEYOUUE TOUG
petaoxnuaTiopolg  Fourier 3I1a0OXIKWY  XPOVIKA  ETTIKAAUTITOMEVWY  TTAQICTIWV
oAuatog (Short-time Fourier Transform). O1 @aoyaTikoi OUVTEAEOTEG yia KABe
TAQiolo Trepvolv péca amd pia kKAipaka (kAiyoka Mel) 1Tou cuvaBpoilel Toug
QOOMATIKOUG OUVTEAEOTEG YPOAUMIKA MEXPI TO 1 kHz, kai AoyapiBuikad yia Tig
MEYOAUTEPEG CUXVOTNTEG. ZTIG £EAYXOEVTEG TTAPAUETPOUG EQAPPOCETAI O AoydpIBuOog
0 OTT0i0G OUMTTIECEI TO PJEYAAO €UPOG TOU TTAATOUG TWV CUXVOTATWY. To TeAeuTtaio
oTadio TrepIAaUBAvel TNV €TMIROAR TOou JIOKPITOU HETACYXNMOTIOWOU CGUVNUITOVOU
(discrete cosine transform) o oOT6X0G TOU OTOiOU €ival N ATTOCUCYXETION TWV
TTOPAUETPWY WOTE TO oUCTAUA AVAYVWPIoNG TTPOTUTTWY va XpeladeTal Aiyotepa
0edopéva yIa va EKTTAIOEUTEI.
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KdaBe PioAoyikO €i00G TTOU  EKTTEUTIEI OKOUOTIKA ORuaTta  €xel OIKO  Tou
XOPOKTNPIOTIKO AKOUCTIKO YVWEIOWA, TIPAYUa TO OTI0i0 onuaivel TTwG O TIpog
avixveuon exBpog (R. ferrugineus, S. oryzae K.a.) TTOPAYEI AKOUCTIKEG TTAPAPETPOUG
TTOU OKOAOUBOUV [IO CUYKEKPIPMEVN KaTavOour TOAVOTATWY yid TO €idog. XTnv
OTATIOTIKA KAl GTNV avayvwpeion TTPOTUTIWV TO TIPORANUA TG TTPOCEYYIoNG MIGG
AyvwoTng KATavOuAG MEOW €VOG TTAPOUETPIKOU HOVTEAOU OVOUACeTal EKTIUNON
KATavoung mlavoeTtnTag Kal oTnv TTPoTacn n AyvwaTn KATAVOWN Tou KABe €idoug
TTpooeyyifetal atmd piyda TTOAUdIACTATWY KAOUCGOIAVWY KATAVOUWY TTIBavoTnTag
(multivariate Gaussian mixture model - GMM). O dyvwoTol TTapAUETPOi TOUG
(Bapog kaBe MNkaouaaiavig, YECOg OPOG Kal ouvdlaaoTropég) pubuifovtal amd Ta
QKOUOTIK& TTPOTUTTO TNG nxoypagnuévng Bacng yia 1o k@Bt €idog. To GMM
ekTTaIdEVETAI PE TOV QAyOpIBUo peyioTotToinong Trpocadokiag - (Expectation
Maximization - EM) yia va peyiotomroijoel tnv mlavogdveia (likelihood) twv
OKOUOTIKWV TTAPANETPWY TNG NXoypaenuévng Baong exmaideuong. Ymdpyouv d00
Aoyol yia Tn xpnoigotroinon evog GMM wg avTITTPOOWTIOU TNG KATAVOUASG TWwV
QPOACPATIKWY TTapauéTpwy. O TTPWTOG €ival 6Tl KGBe 'Kaouoalavr] KATavour amod To
Miypa TTou ouykpotei éva GMM, TTpocappdleTal WOTE va avTITTPOOWTTEUEl KATTOI0
MEPOG TOU QACHATOG TTOU AVTITIPOOWTTEUEl £VO OKOUGTIKO XOPOKTNPIOTIKO (NXNPO,
dnxo, petdBaon). O deuTepog cival 0T éva GMM egival Ikavé va TTpooeyyidel pia
OTTOIAdATTOTE TTIBAVOTIKA KATAVOMM OTAV UTTAPXOUV OPKETA OKOUCTIKA dedouéva yia
VA TO EKTTAIOEUOOUV.

Katd tn diadikacia tng tauTtotroinong evég @oIvikoeidous (f piag TTooéTnTog
oITnpPwyY) yia 1o €av @épouv TTPOOBOAR 1 Oxl, ‘OOKINAJOUNE’ TIG OKOUOTIKEG
TTAPAPETPOUG e TTola TBavéTnTa TTapdyovtal ammd To kaBe GMM. Ymdpxel éva
GMM T1T0U QVTITTPOCWTTEUEI TOV £XOPO Kal éva TTOU AvTITTPOCWTTEUElI TOUG BopURoug
Méoa OTa Uy QOIVIKOdEVOpa N TIG ammpdoBAnTeg TrapTideg airnpwy (background
noise model). To ka8 GMM é£xovTag wg €i00d0 TIG AKOUCTIKEG TTOPAUETPOUG TOU
TTPOG AviXveuaon QOIVIKOEIBOUG (i} TTooOTNTAG CITNPWY) Trapdyel yia meavotnta va
TIG £x€1 Onuioupyncel. Oco TTIo TTOAU TaIPIACOUV O AKOUCTIKEG TTOPAUETPOI TOU TTPOG
avixveuon Oe€iyuaTog (QOIVIKOEIDEG 1 TTOaOTNTA CITNPWYV) ME TIG OKOUOTIKEG
TTAPAPETPOUG WE TIG OTToiEG €XEl ekTTaIdeUTEl KABE GMM, 1600 peyaAUTepn gival n
mOavoeTNTa TTOU TTaPAYEl TO OUyKeKpIuEvo GMM. To TPOTUTTO TTOU TTAPAYEl TN
péyioTn MOavoeTNTa TTPOCdidEl TNV TAUTOTNTA UYIEG 1) ETTIMOAUCHEVO.

Ta mreipapaTiké atrotTeAéopaTa £0€IEQV TAUTOTTOINGN NXOYPOAPOEWY GE TTOOOCTO
99.1% via To R. ferrugineus xai 100% yia Toug €xBpoUg Twv ATTOBNKEUPEVWV
TTPOIOVTWV.
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On Bioacoustic Detection of Insects: The Cases of Rhynchophorus
ferrugineus (Coleoptera: Curculionidae) and Stored Product Pests

I. POTAMITIS!, T. GANCHEV?, D.C. KONTODIMAS?, K. AGGELAKOPOULOS*
and A. DIMOPOULOS?®

"Department of Music Technology and Acoustics, Educational Technological Institute of Crete,
Daskalaki-Perivolia, 74100 Rethymno, Greece
2Wire Communications Laboratory, Electrical and Computer Engineering, Department, University of
Patras, Sofocleous-Adiparou 1, 26500 Rion, Patras, Greece
3Laboratory of Agricultural Entomology, Department of Entomology and Agricultural Zoology, Benaki
Phytopathological Institute, Greece
*Laboratory of Ecology, Educational Technological Institute of Crete, Estavromenos, 71004
Herakleion, Greece

The present work reports research efforts toward development and evaluation of
a unified framework for automatic bioacoustic recognition of specific insect pests.
Our approach is based on capturing and automatically recognizing the acoustic
emission resulting from typical behaviors, e.g., locomotion and feeding, of the target
pests. After acquisition the signals are amplified, filtered, parameterized, and
classified by advanced machine learning methods on a portable computer.
Specifically, we investigate an advanced signal parameterization scheme that relies
on variable size signal segmentation. The feature vector computed for each
segment of the signal is composed of the dominant harmonic, which carry
information about the periodicity of the signal, and the cepstral coefficients, which
carry information about the relative distribution of energy among the different
spectral sub-bands. This parameterization offers a reliable representation of both
the acoustic emissions of the pests of interest and the interferences from the
environment. We illustrate the practical significance of our methodology on specific
cases: 1) on a devastating pest for palm plantations, Rhynchophorus ferrugineus
(Coleoptera: Curculionidae) and 2) on stored product pests (Sitophilus oryzae,
Rhyopertha dominica etc). The proposed approach led to detection results,
reaching 99.1% on recordings of R. ferrugineus and 100% for stored product pests.
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AloAdynon TapadoCIoKWY KAl EMTTOPIKWY TrOIKIAIWY, UBPISiwY Kal
UTTOKEINEVWYV TOMATAG WG TTPOG TNV EUAICONTIa TOUG OTOUG VNUATWOEIG
Meloidogyne sp.

X.I. POYMMOZ', 1.0. FTANNAKOY? kai .A. XA'

1Epyaarr’7plo Knmreutikwv KaAdigpyeiwv, Tunua ewrroviag, @urikng Mapaywyng kai AypoTikoU
lMepiBdArovrog, ZxoAn Mewrrovikwy Emiotnuwy, MNavemoriuio @sooaliag
2Epyorcrrr’]plo ewpyikng ZwoAloyiag kai EvrouoAoyiag, Tunua ®urikng Mapaywyrig, Mewmovikéd
lMavemorruio ABnvwy

O1 QuTOTTOPOCITIKOI VNUATWOEIG Tou yévoug Meloidogyne atroteAoUv Tnv aitia
EKTETOUEVWYV TTOOOTIKWV KOI TTOIOTIKWY OTTWAEIWY OTNV TTAPAywWYr| KNTTEUTIKWY OTNV
EAMGda. O OpaoTiKOG TTEPIOPICHOG TwV OIABECIHWY XNUIKWY OUCIWV YIa ThV
KATOATTOAEUNON TwV VNPOTWOWY Kal n olyxpovn TAon yia HEIWon TwV XNMIKWY
€I0powV  KaBIoToUV avaykaia TNV UloBETNON  EVAAAGKTIKWY  OTPATNYIKWV
QVTIUETWTTIONG TWV QUTOTTAPACITIKWY vnuatwdwyv (Sikora and Fernandez 2005).
Mpog aut Tnv KaTelBuvaon, n XPAON QVOEKTIKWV/AVEKTIKWY TTOIKIAILOV  Kal
UTTOKEIJEVWYV €ival éva TTOAUTINO €pyalEio PE PEYAAO OIKOVOMIKO Kal OIKOAOYIKO
EVOIOQPEPOV, TTOU UTTOPEI VO XPNOIMOTTOINGE yia Tov €AeyX0 Twv KouBovnuatwdwyv
(Hussey and Janssen 2002). Z10 TTAqicIo TG TTapoloag EPEUVNTIKAG £pYaACiag yIve
aflohdynon  eAANVIKwy, TTapadooIoKWY  TTOIKINWY  KOBWG KAl EUTTOPIKWV
TTOIKIANIWOV/UBPISIWY KOl UTTOKEINEVWY TOUATAG WG TTPOG TV €UAIoONGia TOUG GTOUG
KouBovnuatwdelg o€ TTeipduata o€ YAAOTPEG.

ApxIkd&, MeAETABNKE n euaioBbnoia 52 eAANVIKWYV, TTAPASOCIOKWY TTOIKIAIWV
Topdrag otoug vnuatwodels Meloidogyne sp. O1 TroikiIAieg xopnynénkav amd Tnv
Tpdarmefa lMevetikoUu YAkou, Tou Kévripou Tewpyikng ‘Epeuvag Bopeiou EAAGdag
(EO.LLAT.E.) ka1 Trpoépyovrav amd OAn tnv EANGSa. Zav OeTIkGG pApTUPAG
eMAEXONKE N guaioBnTn TTOIKIANIO Ace 55 VF. Ta @utd poAuvenkav pe 200 AdpReg
deutépou otadiou (J2) Meloidogyne sp. INa k&Be TToiKIAia uTTApXav 5 eTTaVAAAYEIG.
‘E€1 fOOUAdEG PETA TNV POAUVON PE VNUOTWOEIG HETPABNKE O apIBUOS TWV BYKWV
KOl WOOOKKWVY avd pifikdé ouotnua. MNa OAeg TIG TTaPAdOCIaKES TTOIKIANIEG TONATAG
TTOU €EETACTNKAV O PMETPAOEIS TWV OYKWY KAl WOCAKKWY dev DIEPEPAV OTATIOTIKA
atrd TIG AVTIOTOIXEG TOU PAPTUPA.

EmmAéov, alohoynbnke n euaioBnoia Twv EUTTOPIKWYV  UBPISIWV/TTOIKIAILV
Toudrtag Formula, Elpida, Mirsini, Optima kai Vitex. Zav pdpTupag XpnoiuoTToinonke
n TroikiAia Ace. MNpaypartotroiiBnkav dUo TTEIPAUATA OTA OTTOIO T PUTE PHOAUVONKavV
pe 200 kai 400 J2 AapPeg Meloidogyne sp. avtioTtoixa. Na kdaBe uBpidio/oikiAia
utpxav 5 emavaArfyelg. ‘EEl eBdopdadeg PeTd TNV PMOAUVON TWV QUTWV HE TOUG
VNMOTWOEIG HETPABNKE 0 apIBUOS TwV GYKWVY KAl WOCOAKKWY avd pIfikd acUcTnua Kal
0 BaBudg kouBohoyidopatog (gall index) oTto TPWTO Kal 0TO OEUTEPO TIEipAUA
avtiogToixa. Kai ota duo Tmelpduara OAa Ta €UTTOPIKA  URBPIOIA/TTOIKIAIEG TTOU
aglohoynobnkav, pe e€aipean T Vitex, eu@davicav OTATIOTIKWG ONUAVTIKA PEIWUEVA
eTiTreda TTPOCROANG o€ oxE0N HE TO JAPTUPQ.

EmmpdoBeta, mpayuaTtotroinOnkav dUo Treipduata yia TNV afioAdynon Tng
pEBBGBOU Tou ePPBOAIACUOU €uaioBNTWY TTOIKIAILY TOUATAG O€ AVOEKTIKG UTTOKEIMEVA.
Zav  papTupag  Kal - TToIKIANia  TTou  guBoAIdoTnke  TTAvw  OTO UTTOKEIPEVA
XpnoiyoTtroiRénke n moikiAia Ace. Ta eUTTOPIKA UTTOKEIMEVA TTOU agloAoyrBnkav ATav
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Ta Resistar, Multifort kai Unifort. £10 TTpwTo Treipapa, Ta @uUTA PoAlvBnkav pe 200
J2 AapBeg Meloidogyne sp. evw yia KGBe utrokeipgevo utmpyav 4 emavaAfyelg 'EE
€BOOPAdES PETA TNV PMOAUVON TWV QUTWV PE TOUG VNUATWOEIG HETPAONKE O apIBudg
TWV OYKWV KAl WOCAKKWY avd pifiké cuoTnua. 10 deUTEPO TrEipaud, 8 eutd atrd
KGBe utrokeipevo, euBoAiacuéva ) Oxi pe Tnv TToikiAia Ace poAuvenkav pe 400
AapBeg J2 Meloidogyne sp. kal n aflohdynon Tou Treipduatog €yive 6 kai 12
eBOopadeg petd TN pOAuvon pe vnuatwodelg avrioTtoixa. O TTapduUETPOl TTOU
aglohoynonkav ATav 0 apIBPOS Twy OYKWYV Kal WOCAKKWY avd pIfikd gUaTNHa Kal O
BaBuog koupBohoyidoparog (gall index) otnv TTpwTtn Kol oTn OglTepn @don
agloAdynong avTioToixa. 210 TTPWTO TTEIpANA, OTTOU N TTiEan TOU JOAUCHATOS ATAV
XounAn (200 J2), kai Ta Tpia uttoKeipeva eupoAiacpéva A Pn Pe Tnv TToikIAia Ace
EUPAVIOAV OTATIOTIKWGS ONUAVTIKE MEIWUEVO apIBuS SYKWVY KAl WOOOKKWY O€ OXEON
ME TO pdapTUpa. ZT0 OeUTEPO TTEipapa, OTav KABe QuTO eixe PoAuvBei pe 400 J2, ol
METPACEIG TWV OYKWV KAl WOCAKKWY 6 €BJONAdes PeTd Tn poAuvaon Oev diE@epav
OTOTIOTIKA aTTO TIG AVTIOTOIKEG TOU PApTUPa. Awdeka eBdouddeg petd Tn péAuvon o
BaBu6G KOPPBOAOYIACUATOG TWV UTTOKEIMEVWY TTOU €iXav €UPBOMIAOTEI PE TNV TTOIKIAIG
Ace 6¢ diEpepe atTd auTOV Tou PdpTUpa evw avTiBeTa, o BaBudg kouBoAoyidopatog
TWV UTTOKEIPEVWY TTOU OEV €ixav EUROAIOTTEI ATAV OTATIOTIKWS ONUAVTIKA YEIWPEVOS
o€ ox€on JE To PapTupa.

SUPTTEPOCMATIKA, N OWOTH €TMAOYA TNG TTOIKINIOG A TOU UTTOKEIMEVOU €ival o€
KGBe TTEPITTTWON KABOPIOTIKAG GnUAaiag yia Tov £Aeyxo Twv vnuatwdwyv. H xpAon
QVOEKTIKWV/AVEKTIKWY  TTOIKIAIWV ~ Kal  UTTOKEIMEVWY  UTTOPEI Kol TTPETTEl  va
EVOWMOTWVETAI OTIG OUYXPOVEG OTPATNYIKEG E€AEYXOU TwV VNUOTWOWV Kal va
ouvouddeTal e AANEG pEBOBOUG KATATTOAEUNONG (XPON BIOAOYIKWY TTAPAYOVTWY,
nAioatroAUuavon K.A.TT.) OTO TTAQICIO PIag OMIOTIKAG TTPOCEYyYIonG TnG dlaxeipiong
TWV QUTOTTOPATITIKWV VAUATWOWV.

EuxapioTieg

H tapouca epeuvnTikn epyacia yxpnuatodotnénke amd 1o 1dpupa KpaTtikwyv
Ymotpogiwv (I.LK.Y.) ata mAaicia Tou Trpoypdupatog yia MeTadidakTopikh épguva
otnv EANGSQ.

O1 ouyypageig Ba ABeAav va ek@PACOUV TIG EUXOPIOTIEG Toug OTnNV EAANVIKA
TpameCa Teverikou YAkou Tou Kévipou Tlewpyikng ‘Epeuvag B. EANGSOG
(EO.ILAT.E) yia Tnv TTpounBeia Twv oTrépwyv TwV TTapadooiakwy TTOIKIAIWV TOPdTag
Kal TIG €TaIpEieg aTTopoTrapaywyng AypoTikdg Oikog Ztipou kal Rigakis Seeds yia
TRV TTPOMNBEIA TV OTTOPWV TWV UPRPISIWY KAl TWV UTTOKEIPEVWY

BiAloypaegia
Hussey, R.S. and G.J.W. Janssen. 2002. Root-knot nematodes: Meloidogyne
species. In: Starr, J.L., Cook, R. and Bridge, J. (eds) Plant resistance to parasitic
nematodes. CAB International, Wallingford, UK, pp. 43-70.
Sikora, R.A. and E. Fernandez. 2005. Nematode parasites of vegetables. In: Luc
M., Sikora R.A and Bridge J. (eds), Plant parasitic nematodes in subtropical and
tropical agriculture. CABI Publishing, Wallingford, UK, pp. 319-392.
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Evaluation of traditional and commercial tomato varieties and rootstocks
against the root-knot nematode Meloidogyne sp.

C.l. RUMBOS", I.0. GIANNAKOU? and E.M. KHAH'

7Laboratory of Vegetable Production, Department of Agriculture, Crop Production and Rural
Environment, School of Agricultural Sciences, University of Thessaly, Greece
2Laboraz‘ory of Agricultural Zoology and Entomology, Department of Crop Science, Agricultural
University of Athens, Greece

Root-knot nematodes are an important pest of a variety of crops and responsible
for serious yield losses in vegetable production in Greece. The recent restrictions
on the use of chemical nematicides stimulated the research on nematode control
alternatives. In the present study, traditional and commercial tomato varieties and
rootstocks were evaluated against a population of Meloidogyne sp. in pot
experiments. In a growth chamber experiment, 52 greek traditional varieties were
challenged against root-knot nematodes (RKN). All varieties were found to be
sensitive and infected by RKN to the same extent as control (Ace). When 5
commercial varieties/hybrids (Formula, Elpida, Mirsini, Optima, Vitex) were infected
with RKN in two pot trials, nematode damage was significantly reduced for all
varieties/hybrids, except for Vitex. Furthermore, two experiments were conducted to
evaluate three tomato rootstocks (Resistar, Multifort, Unifort) grafted or not grafted
with the sensitive variety Ace. Rootstocks grafted and not grafted with Ace showed
a significantly lower number of galls and eggmasses than control (Ace), when a low
nematode inoculum level was used, but not when tomato plants were infected with
a high inoculum level.The results of all experiments as well as the potential of the
use of resistant varieties as alternative for nematode management are discussed.
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EpyaoTnpiakn agloAdynon eviodoTadoyovwyv HUKATWY EVAvTi TG EUdeNidag
TnG autréAou Lobesia botrana (Lepidoptera, Tortricidae)

A.X. KONTOAHMAZ'2 H. KOPKAZX? E. TAPY®AAH"2, I". NAAAMIAAE? kai
. MNANIAAX?

"Mrrevikeio @uromraboAoyikdé Ivarirouro, Tunua EviopoAoyiag kai ewpyikng ZwoAoyiag,
Epyaortnpio ewpyikric EvrouoAoyiag
2 TexvoAoyiké Exkmaideutikd 10puua ABrvag, Tunua OivoAoyiag & TexvoAoyiag MNoTtwv

Katd tnv mmapouca PeAETN Eyive gpyacTnplakn afloAdynon €€ aTTOUOVWOEWY
TPIWV €VTOUOTTABOYOVWY JUKATWY €vavtl TnG eudeuidag tTng autréAou Lobesia
botrana (Lepidoptera, Tortricidae). Xpnoigotroiinkav amopovwaoelg Twv Beauveria
bassiana amé Aupapouaciov (ATTikA, EANGG) kai MapaudAl (Kutrpog), Paecilomyces
fumosoroseus atmé Ay. Ztépavo (ATTikr, EANGG) kai Reading (Hvwpuévo BaaoiAeio)
ka1 Metarhizium anisopliae ammdé MapaBwva (ATTikA, EAAGGS) kai MapapdAl (KOtrpog).

MNa ™ digaywyn Twv Piodokipwy et TNG eudepidag, AapBavovtav TTPovUPQES
3% orTadiou atd TEXVNTH KTPO®N (0t TEXVNTH TPo®r, 26°C, 16h nuépa). MNa KAaBe
amouovwon  eviogotmraBoydévou  puknTa, ToTroBeToUuviav  oe  TpuPBAia  6x10
TIPOVUHUGPEG XWpPig Tpoer, 6x10 TTpoviueg pe Tpo@r, Kal 6x10 TTpovUPQESG JE
MoAucouévn Tpo@r| (etriong TexvnTh Tpo@r, 26°C, 16h nuépa). OI TTPOVUUPES AUTEG
wekdoTnkav pe diaAlpaTa Kovidiwv dUO JIAQOPETIKWY CUYKEVTPWOEWV Yia KABE
atrouévwan. AvTioTolxa TOTTOBETABNKAV Kal aWEKAOTO! IAPTUPEG.

O1 pdptupeg dev Trapouciacav BvnoipdtnTa. Q¢ €k TOUTOU N TTAPATNPOUUEVN
BvnoiuoéTNTa  OTIGC  EMEPPACEIC HPE  TOUG  E€VTOMOTTOBOYOVOUG  WUKNTEG, TTOU
Tapouoidletal  ota  dlaypdppoTa  TToU  akoAouBolv,  avTmioToixel  OTnv
atroteAegpaTikoTNTa  (efficacy). OAeg oI  QTMOUOVWCEIS  TTOPOUCIACAY  UWNAN
atroteAeoPaTIKOTNTA. EIBIKOTEPQ O TTPOVUPQEG TTOu Bev EAaBav Tpo®n TTEBavav OAeg
o€ 5-7 nuépeg. H TpoaBAkn Tpo@ng av Kai kabuaTtépnaoe Aiyo Tnv avdamtuén Twv
MUKATwY &gv amméTpewe Tn BvnoiudTNTA TWV TTPOVURQWY TIPIV TN VUUPWOT| TOUG.
ZUUTTEPACHOTIKG, TA OTTOTEAECUATA TTOU OTTOKTABNKAV a1rd TNV TTapoUca HEAETN
atrodeikvlouv OTI ol eviopoTraBoydévol PUKATEG TTou agloAoyrbnkav (Beauveria
bassiana, Paecilomyces fumosoroseus kai Metarhizium anisopliae) ptopouv va
atroTeAéCOUV  TTOAU  ONPavTIKoUG  TTapdyovTeg  BIOAOYIKAG  QVTIUETWITTIONG  TNG
eudepidagc.

BiAloypagia

Anagnou-Veroniki, M. and D.C Kontodimas. 2003. Laboratory tests of the effect
of Bacillus thuringiensis on grape berry moth Lobesia botrana (Lepidoptera:
Tortricidae) and on the pseudococcids’ predator Nephus includens (Coleoptera:
Coccinellidae). IOBC/WPRS Bulletin, 26(8): 117-119.

Kontodimas, D.C., O. Anastasopoulou and M. Anagnou-Veroniki. 2005.
Efficacy of Bacillus thuringiensis and azadirachtin compounds against Lobesia
botrana (Denis & Schiffermiller) (Lepidoptera, Tortricidae). International
Symposium on Organic Agriculture in the Mediterranean — Problems and
Perspectives. Chania, Crete, Greece, November 9-11, 2005: 30.
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Laboratory evaluation of entomopathogenic fungi against the grape berry
moth Lobesia botrana (Lepidoptera, Tortricidae)

D.C. KONTODIMAS"?, E. KORKAS?, H. GARYFALI"?, G. PALAMIDAS? and
G. BANILAS?

7Laboratory of Agricultural Entomology, Department of Entomology and Agricultural Zoology, Benaki
Phytopathological Institute, Greece
2Techno/ogica/ Educational Institute of Athens, Department of Enology and Beverages Technology,
Greece

Six isolations of three entomopathogenic fungi were evaluated against the grape
berry moth Lobesia botrana (Lepidoptera, Tortricidae). Beauveria bassiana
isolations were from Maroussi (Athens, Greece) and Paramali (Cyprus),
Paecilomyces fumosoroseus were from Ag. Stefanos (Athens, Greece) and
Reading (UK), while Metarhizium anisopliae strains were isolated from Marathon
(Attica, Greece) and Paramali (Cyprus). Bioassays were conducted against grape
berry moth larvae of 3™ instar, obtained from a rearing with artificial food (26°C, 16h
day). For each entomopathogenic fungus isolation 6x10 larvae were placed in Petri
dishes either with or without food or with infected food (artificial food, 26°C, 16h
day). Larvae were sprayed with conidia suspensions of two different concentrations,
for each isolation. Non-sprayed controls were also included. Mortality was not
detected in control samples. Therefore, the observed mortality rates after fungal
treatment, as shown in the graphs, correspond to efficacy. All isolates exhibited
high effectiveness. This was particularly profound for the unfed larvae that all died
within 5-7 days. The inclusion of food slightly delayed the growth of fungi, but it not
prevented larval mortality before pupation. In conclusion, results from this study
show that the entomopathogenic fungi tested (Beauveria bassiana, Paecilomyces
fumosoroseus and Metarhizium anisopliae) could serve as important factors in
biological control against the grape berry moth.
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MeA£Tn TNG N YPOMMIKAG OX€0NG BeppoKpaTiag — avamTugng, Twv
gviopoTTaBoyovwy JUKATWY Beauveria bassiana, Paecilomyces
fumosoroseus kai Metarhizium anisopliae

A.X. KONTOAHMAX' kau T. TKOTEZH"?

"Mrrevikeio QuromaBoAoyikd Ivarirouro, Tunua EvropoAoyiag kai ewpyikng ZwoAoyiag, Epyaartripio
ewpyikng EvrouoAoyiag
2Texvolroyiké Exmraideutiké 10pupa KaAaudras

MeAeTABNKE n PN YPOPMIKA OX€on Bepuokpaciag — avdamTuéng, Twv
eviopoTraboyévwyv PUKATWY Beauveria bassiana, Paecilomyces fumosoroseus Kai
Metarhizium anisopliae. XpnoigoTroiénkav ol aTTouovwoels: B. bassiana até
Auapouaiov, EAAGG (ammd €dagog) kal amd Tatdl, EANGG (amé Malacosoma
neustria), P. fumosoroseus amé Ay. Ztépavo (ATTIKr), EANGG) kai Reading, Hvwpuévo
BaoiAeio (a6 Pieris brassicae) kai M. anisopliae amdé MapaBwva, EAGG (atmd
¢€dagog) kair amd Siedice, TNoAwvia (amd Melolontha melolontha kai oTé
Elateridae).

H peAéTn S1€€AXON WE in vitro KOANIEPYEIQ TWV WG VW OTTOUOVWOEWVY O€ TPURAIa,
o¢ BpemTikd utrooTpwpaTa Sabouraud Dextrose Agar (SDA) kai Potato Dextrose
Agar (PDA) ot Beppokpaacieg 18, 20, 25, 27.5, 30, kai 32.5°C (pwrtoTrepiodog: 16h
NUEPQ). ZTIG OUVONKEG auTEG yIvOTAV KABnuePIvi) TTAPATAPNON TNG augnang Tng
OIQUETPOU  TWV  AvVATITUCOOPEVWY  aTTolkiwv  (cfu, colony forming units). H
TTapaTNEOUNEVN QUENON TTPOCEYYIOTNKE ME KN YPAMMIKA TTaAIvOpOUNon, HE Tn
Bonbeia Twv TrpoypauudTwy SAS, SPSS kal Excel, pe 1o pabnuatiké utrédeiyua
Lactin,

( T, T,,~temp

4 J+/1

y= ep»temp —e

o1TO0U, y¥: n TAXUTNTA AVOTITUEEWS, temp: n Bepuokpaacia, e: n BAon Twv VETTEPIWV
AoyapiBuwv (2,178) ko Tm, p, A, kai A: TTapduetpor (Kontodimas et al. 2004).

Mapatnpnbnke kal yia Ta Tpia €idn Twv eviopoTTaboyovwy HUKATWY TTou
agiohoynonkav (B. bassiana, P. fumosoroseus kai M.m anisopliae) 6t n 10avIKA
Beppokpacia avamTugng nrav petalu 25 kai 27.5°C. To KatwTEpo BepUOKPACIAKS
opio Atav PeTagl 6 kai 9°C kal To avwTEPO BEPUOKPACIOKG OPIo PETALU 32.5 Kal
33.5 °C. H péyiotn 1ax0tnTa avamTuews TToU TTapatnenidnke yia 1o B. bassiana
fAtav 1.5mm/nuépa atoug 25°C, yia 10 P. fumosoroseus ftav 1.65mm/nuépa aToug
27.5°C «ai yia 10 M. anisopliae ntav 3.25mm/nuépa otoug 27.5°C (Zxnua 1). H
MEYOAUTEPN TaXUTNTA avATITUENG TTOU TTAPATNENONKE TO M. anisopliae ava@épeTal
Kal ammd daAoug epeuvntég (Davidson et al. 2003, Smits et al. 2003). Ta
amoTeAéoPaTa autd TTPOCPEPOUV CNMPAVTIKA TTANPoOQoOpia, atmapaitnTn yia Tnv
avaTtrTuén oTPATNYIKAG yIia Tn XPHAoN auTwyv TwV EVIOUOTTAB0YOVWY HUKATWY OTnV
OAOKANPWHEVN AVTIMETWTTION.
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Beauveria bassiana

1,6 mmmemmmmeccccem e cccme e ccan——- PR . S —

Metarhizium anisopliae
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IxAma 1. Taxitnta avomTuéewg (mm/nuépa, oTtnv  TeTaypévn)  dla@opwv
ATTOPOVWOEWY TwV B. bassiana, P. fumosoroseus kai M. anisopliae o€ cuvaptnon
ue T Bepuokpaaia (°C, atnv TETPNUEVN).
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BiAloypaegia

Davidson, G., K. Phelps, K.D. Sunderland, J.K. Pell, B.V. Ball, K.E. Shaw and
D. Chandler 2003. Study of temperature—growth interactions of entomopathogenic
fungi with potential for control of Varroa destructor (Acari: Mesostigmata) using a
nonlinear model of poikilotherm development. J. Appl. Microbiol. 94: 816-825.
Kontodimas, D.C., P.A. Eliopoulos, G.J. Stathas and L.P. Economou. 2004.
Comparative Temperature-Dependent Development of Nephus includens (Kirsch)
and Nephus bisignatus (Boheman) (Coleoptera: Coccinellidae), preying on
Planococcus citri (Risso) (Homoptera: Pseudococcidae): Evaluation of a linear and
various non-linear Models Using Specific Criteria. Environ. Entomol. 33: 1-11.
Smits N., JF. Briere and J. Fargues. 2003. Comparison of non-linear temperature-
dependent development rate models applied to in vitro growth of entomopathogenic
fungi. Mycol. Res. 107: 1476-1484.

Non-linear temperature dependent development of the entomopathogenic
fungi Beauveria bassiana, Paecilomyces fumosoroseus and
Metarhizium anisopliae

D.C. KONTODIMAS' and T. GKOTSI"?

"Laboratory of Agricultural Entomology, Department of Entomology and Agricultural Zoology,
Benaki Phytopathological Institute, Greece
2Technological Educational Institute of Kalamata, Greece

The non linear relation between temperature and growth for the
entomopathogenic fungi Beauveria bassiana, Paecilomyces fumosoroseus and
Metarhizium anisopliae has been studied. We have used the isolations: B. bassiana
from Amarousion, Greece (isolated from the soil) and from Tatoi, Greece (from
Malacosoma neustria), P. fumosoroseus from Reading, U.K. (from Pieris brassicae)
and M. anisopliae from Marathon, Greece (isolated from the soil) and from Siedice,
Poland (from Melolontha melolontha and from Elateridae).

The study was conducted at seven constant temperatures (18, 20, 25, 27.5, 30,
and 32.5°C and light period: 16h per day), by in vitro cultivation of the above-
mentioned isolations in Petri dishes in nutritional media Sabouraud Dextrose Agar
(SDA) and Potato Dextrose Agar (PDA). Under these conditions daily observation
of the diameter growth of the expanding colonies (cfu, colony forming units) were
made. The observed growth has been fitted through the statistical packages SAS,
SPSS and Excel, to the non-linear model of Lactin

=
-temp " 4
— e/»’ p _ e

+A

y

where y is the growth rate, temp is the temperature, €=2.718 and Tm, p, 4, and A:
parameters.
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The optimum temperature of the entomopathogenic fungi that were evaluated (B.
bassiana, P. fumosoroseus and M. anisopliae) was between 25 and 27.5°C. The
lower temperature threshold was between 6 and 9°C, while the upper temperature
threshold was between 32.5 and 33.5°C. The highest growth rate for B. bassiana
was 1.55mm/day (at 25°C), for P. fumosoroseus has been observed, 1.65mm/day
(at 27.5°C) and for the M. anisopliae was 3.25mm/day (at 27.5°C). Our results are
in agreement with the findings of Davidson et al. (2003) and Smits et al. (2003) and
contribute significant data which are necessary for the development of a strategy for
the use of entomopathogenic fungi in Integrated Pest Management.
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Chlorantraniliprole (Rynaxypyr®, Coragen® kai Altacor® amé Tnv DuPont™) —
Mia KAIVOTOMOG EVTOUOKTOVOG SPACTIKN oudia TG opdadag Twv Siapidiwyv pe
€§AIPETIKA ATTOTEAEOMATIKOTNTA OTN PNAIA, TO AUTTEAI KOI TA KNTTEUTIKA

J. WILES', A. BASSI?, J.L. RISON®kai I. ETAMATAE*

"DuPont (UK) Limited, Wegwood Way, Stevenage, Hertfordshire, SG1 4QN, UK
DuPont Italy Sri, Via Piero Gobetti 2/C, 20063 Cernusco sul Naviglio (Ml) Italy
3DuPont de Nemours (France) SAS, ERDC, 24, Rue du Moulin, Nambsheim, F-68740.
“DuPont Hellas SA, ZoAwpou 12, 15232 XaAavopi

To chlorantraniliprole (ISO), éva KaIvoTOUO EVTOPOKTOVO, TTOU aVAKAAUPONKE atrd
Tnv DuPont™ kai €ival emmiong yvwaoTo Pe TO EUTTOPIKO Gvoud Rynaxypyr® QVNKEl
otn véa XnuikA opdada Twyv diauidiwv (IRAC MoA Group 28) n otroia eugavicel
emAekTIK dpdon oToug utrodoxeic piavodivng (RyR). Metd tnv kardrmmoon ammd 1o
évtopo, 10 chlorantraniliprole evepyotroiei Tnv atreAeuBépwaon Kal TTPOKOAEI TNV
€EAVTANON TWV EO0WTEPIKWY ATTOBEUATWY aoBeaTiou Twv PUwY. To éviopo oTapatd
ypnyopa va dlaTpé@eTal, TTapaAUel Kal TEAIKG TTeBaivel. H eKAEKTIKOTNTA EvavTl TwWV
UTTO00XEWV PIAVODIVNG TWV EVTIOUWY BIKAIOAOYEI TO EEQIPETIKO TOEIKOAOYIKO TTPO®IA
yia Ta OnAaoTIKA.

To Rynaxypyr® gival SpacTikd evavTiwy TwV PACHTIKWY EVIOHWY KUPIWC PEow
KATATTOONG KOl OEUTEPEUOVTWG PMECW ETTAPNG, OEIXVOVTAG KOAR WO-TTPOVUNQPOKTOVO
KAl TTPOVUUPOKTOVO dpdon. Z€ opliopéva €idn, TTapatnpeital €miong dpdaon evavTiwy
TWV oKuaiwv. H avaoToAr Tng dIaTpoPng Twv EVIOUWV gu@avideTal Taxéwg (aTTd
MEPIKA AETTTG €wg Aiyeg wpeg PETA TN AAWN) Kal 0 BAvaTog emTépXeTal GUVABWS
EVTOG 24-72 wpwv.

H avamtuén Tou tpoidvtog atnv EupwTn €0TIAleTal O €QAPUOYEG QUAAWMATOG
o€ unAogidn, TTUpnvOKAPTTA, KNTTEUTIKA, APTTEAI Kal TTATATEG. AUO OKEUAOUOTA £XOUV
avatTuxBei, To Coragen® oe poppry SC 200 gr/L kai To Altacor® o€ popery WG 350
gr/kg. Adoeig epapuoyng petau 10-60 gr dpacTIKAG ouciag avdé eKTApio givail
1I01QITEPA ATTOTEAETUATIKEG EVAVTIWV TTOAAWYV CNUAVTIKWY EVTOUOAOYIKWY £XOpwv
omv Eupwtn, o6mwg: Cydia pomonella, Phyllonorychter spp., Leucoptera
malifoliella, Argyrotaenia pulchellana, Pandemis spp., Adoxophyes orana, Cydia
molesta, Anarsia lineatella, Lobesia botrana, Eupoecilia ambiguella, Leptinotarsa
decemlineata, Phyllocnistis citrella, Spodoptera littoralis, S. exigua, Helicoverpa
armigera, Autographa gamma, Ostrinia nubilalis kai Tuta absoluta.

MepikG atmd Ta BACIKG XOPAKTNPIOTIKA TOU TTPOIOVTOG €ival n oTaBepdTnTa TNG
Opdong Tou, TO eUupU @AcPa Opdong evavtiov emBAABWY AeTIOOTITEPWY Kal N
€CAIPETIKA EKAEKTIKOTNTA OTIG KOANIEPYEIEG. O vEéog TPOTTOG dpdong KabioTé eTTiong
70 Rynaxypyr® pia mTOAUTIUN emAoyr] via TIC OTPATNyIKEC OAOKANPWUEVNC
Aiaxeipiong AvBekTikdTNTag (IRM). TOo Rynaxypyr- TTou TTEPIEXETAI OTA TTPOIOVT
Coragen® kai Altacor® éxel emdei€el eCAIPETIKY AOPAAEIA OE ONUAVTIKE WQEAIHO
apBpdTToda Kal PENIoOEG TTaPEXOVTAG TTOAU KA cuuBardétnta o€ TTpoypdauuaTa
oAokAnpwpévng diayxeipiang exBpwv (IPM). AauBdavovtag utréwn Ta XapOKTNPICTIKA
auTd, padi pe To TTOAU €uVOiKO TOEIKOAOYIKO TTPO®IA TOU Rynaxypyr- Kai TIG XAuNAEG
dooeic epapuoync, Ta Coragen® kai Altacor® amoteholv pia 1Savikry €TmAoyH
(PUTOTTPOCTACIAG YIa TOUG KAAAIEPYNTEG.
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Chlorantraniliprole (DuPont™ Rynaxypyr®, Coragen® and Altacor® insecticide)
- a novel anthranilic diamide insecticide with outstanding efficacy in apples,
grapes and vegetables
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Chlorantraniliprole (ISO) is a novel insecticide discovered by DuPont, also known
as DuPont™ Rynaxypyr®, which belongs to a new chemical class of selective
ryanodine receptor (RyR) agonists, called the diamides (IRAC MoA Group 28).
Upon ingestion, chlorantraniliprole activates the release and depletion of internal
calcium stores in muscles. The insect rapidly stops feeding, becomes paralyzed
and ultimately dies. Differential selectivity towards insect RyRs explains
Rynaxypyr®s outstanding profile of mammalian toxicity.

Rynaxypyr® is primarily active on chewing pests by ingestion and secondarily by
contact, showing good ovi-larvicidal and larvicidal activity. In some species, efficacy
on adults is also observed. Inhibition of insect feeding occurs rapidly (minutes to a
few hours after ingestion) and death normally occurs within 24-72 hours.

Product development in Europe is focused on foliar applications in top fruit and
vegetable crops, grapes and potatoes. Two formulations have been developed:
Coragen® a 200 g/l SC and Altacor® a 350 g/kg WG. Rates of 10-60 g a.i./ha are
highly effective on many important pests in Europe, such as: Cydia pomonella,
Phyllonorychter spp., Leucoptera malifoliella, Argyrotaenia pulchellana, Pandemis
spp., Adoxophyes orana, Cydia molesta, Anarsia lineatella, Lobesia botrana,
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Eupoecilia ambiguella, Leptinotarsa decemlineata, Phyllocnistis citrella, Spodoptera
littoralis, S. exigua, Helicoverpa armigera, Autographa gamma, Ostrinia nubilalis
and Tuta absoluta.

Consistency of performance, breadth of spectrum for lepidopteran pests and
exceptional crop safety are some of the key product features. The new mode of
action also makes Rynaxypyr® a valuable option for Integrated Resistance
Management (IRM) strategies. Rynaxypyr® containing products Coragen® and
Altacor® have demonstrated outstanding safety to key beneficial arthropods and
honeybees indicating a strong fit in commercial production and IPM programmes.
Considering these features, together with the very favourable toxicological profile of
Rynaxypyr® and low use rates, Coragen® and Altacor® offer a sound choice for
growers as a component of their crop protection programme.
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Chlorantraniliprole (Rynaxypyr®, Coragen® ka1 Altacor® amwé Tnv DuPont™) —
MIO0 KAIVOQAVIG EVTOUOKTOVOG SPpAOTIKI oUsia, APIoOTA TIPOCAPHOCUEVN OF
mpoypdupaTa oAoKAnpwuévng Siaxeipiong

I. STAMATAZ', J. WILES?, A. DINTER®, A. BASSI*, K. BRUGGER® ka1
J.L. RISON®

"DuPont Hellas SA, 2oAwuou 12, 156232 XaAavdpi
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*DuPont de Nemours Deutschland (GmbH), DuPont Str. 1, D-61352 Bad Homburg v.d.H., Germany
“DuPont Italy Sri, Via Piero Gobetti 2/C, 20063 Cernusco sul Naviglio (Mi) Italy
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®DuPont de Nemours (France) SAS, ERDC, 24, Rue du Moulin, Nambsheim, F-68740, France

To chlorantraniliprole (eptropikry ovopaaoia: Rynaxypyr®) gival éva véo
EVTOMOKTOVO TNG opadag Twv Odlopidiwv pe  Kavotopo T1poéto dpdong. To
Rynaxypyr® evepyoTToiei TOUC UTTOSOXEIC PIavOdiVNC TWV EVTOHWY TTPOKOAWVTAC
diarapaxn TnG AEIToupyiag Toug, he ammoTéAeoua TV TTapdAucn Kal TeAIkd To BdvaTo
Twv euaiodnTwv edwv. H dpaoTik oucia Rynaxypyr® kai Ta OKeudouaTtd Tng
Coragen® kai Altacor® éyxouv emdeifel éva TTOAU €UVOIKO Kal EKAEKTIKO TTPOQIA O
oxéon Pe éva eupl QACHO WEEANIMWY EVTOPWY, KABIOTWVTAG Ta 10aVIKA yia TOV
EAeyxo Twv eXBpwv o€ TTpoypaupaTa oAokAnpwuévng diaxeipiong (IPM).

2eIpd ammo peAéTeg £xouv dieCaxBei o€ auvlnKeg epyaaTnpiou Kal aypou yia Tnv
aglohéynon Twv TTapevepyeiwy Tou Rynaxypyr- o€ dIAQOpPESG TASIVOUIKEG KATNYOPIES
w@eAipwy €1dwv. Opiopéva atrd Ta Bacikd €idn TTou afioAoyndnkav TTepIAauBavouv
TTAPACITIKEG OPAKES (OTTWG Aphidius sp. kai Trichogramma sp.), ApTTAKTIKG aKApEQ
(m.x. akdpea Phytoseiidae, Amblyseius andersoni, Euseius finlandicus,
Kampimodromus aberrans, Paraseiulus talbii, Typhlodromus pyri) Kol QpTTOKTIKG
évropa (1r.X. Orius sp. kai Nesidiocoris tenuis).

EmmAéov, To Rynaxypyr® kai Ta okeudopata Coragen® kai Altacor®, emédeifav
XOMNAA gyyevh TOEIKATNTO O€ ETTIKOVIOOTEG KAAAIEPYEIWV aypoU Kal BeppoknTriou. H
XOUNAR €mIKIVOUVOTNTA YIa TIC YEANIOTEG PAVNKE 0€ DOKIMEG NUI-aypoU GE avBIouévn
QOKEAWTH 1 OiTo (ME KaBNUEPIVOUG WeKATPOUG BloAUpaTog (axapng yia Tnv
TIPOCOUoIWoN MENTWHATOS) HE dOOEeIS epapuoyrig Tou Coragen™ €wg kair 60 g
Rynaxypyr® avd ektdpio. H emidpaon Tou Altacor® otouc BouBivoug peAeTHONKE o€
Mia dokiufl o€ KaAAiEpyela TopdTag BeppoknTiou kai 86on 40 gr Rynaxypyr: avd
ekTdplo. BopBivol 1Tou wekdoTnkav katd Tn Oidpkela avalAtnong TPOenG HE
Rynaxypyr® 1§ ekTéBnkav ot WPEKAOUEVA QUTE €ixav TNV idIa GUPTTEPIPOPE HE TOUG
QWEKAOTOUG PHAPTUPEG.

Ta dedopéva  Katadeikviouv OTI Ta okeudopata Coragen® kai  Altacor®
atroteAoUv KatdAAnAa epyaAgia yia Ta TTpoypdupata oAokAnpwpuévng dlaxeipiong
Twv exBpwv (IPM) Kal Tn TTPOCTACIO TWV ONUAVTIKWY WEEAIJWY EVTOUWY Kal
ETTIKOVIOOTWV.
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Chlorantraniliprole (DuPont™ Rynaxypyr®, Coragen® and Altacor® insecticide)
a novel anthranilic diamide insecticide with an excellent fit in IPM
programmes

Y. STAMATAS', J. WILES?, A. DINTER?, A. BASSI*, K. BRUGGER® and
J.L. RISON®

"DuPont Hellas SA, Solomou 12, 15232 Chalandri, Greece
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Chlorantraniliprole (DuPont™ Rynaxypyr®) is a new anthranilic diamide
insecticide with a novel mode of action. Rynaxypyr® activates insect ryanodine
receptors causing impaired regulation, paralysis and ultimately death of sensitive
species. The active ingredient (DuPont™ Rynaxypyr®) and formulated products
(Coragen® and Altacor®) have demonstrated a very favourable and selective profile
with regard to a wide range of beneficial insects, important for controlling pests
using IPM.

A range of studies, from laboratory to plastic house and field conditions have
been conducted to evaluate the side-effects of Rynaxypyr® on various taxa of
beneficials. Some of the key species evaluated include, parasitic wasps (such as
Aphidius sp. and Trichogramma sp.), predatory mites (e.g. Phytoseiid mites,
Amblyseius andersoni, Euseius finlandicus, Kampimodromus aberrans, Paraseiulus
talbii, Typhlodromus pyri), and predatory bugs, e.g. Orius sp. and Nesidiocoris
tenuis.

In addition, Rynaxypyr® and the formulations, Coragen® and Altacor®, have
demonstrated low intrinsic toxicity to pollinators of both indoor and outdoor crops.
Low risk for honey bees was demonstrated in semi-field tunnel tests with flowering
Phacelia or wheat (with dail\®/ sprays of sugar solution to simulate honey dew) at
application rates of Coragen® of up to 60 g Rynaxypyr®ha. The impact of Altacor®
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on bumble bees was studied in a greenhouse test in tomato at 40 g Rynaxypyr® per
ha. Bumble bees that were directly over-sprayed during foraging activity with
Rynaxypyr® or exposed to treated plants behaved the same as untreated ones.

The data presented demonstrate that Rynaxypyr® containing formulations,
Coragen® and Altacor®, provide compatible tools for integrated pest management
(IPM) programmes to conserve important beneficial insects and pollinators.
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MeA£ETN aTOTEAECHATIKOTNTOG VEWYV EVTOLOKTOVWY Tou 8dkou Bactrocera
oleae (Diptera:Tephritidae) ka1 emidpaon Toug oTnV WEEAINN EvTOpOTTOVIOA
TOU gAaiwva Ta TeAeuTaia déka Xpovia otov Nouo Xaviwv

K. BAPIKOY', B. ANESEANAPAKHZ', X. MAPNEAAKHE', B. FKIKA' kai
A. KAANAITZAKH?

1Epyaor17p/o EvropoAoyiag, Ivatirouto EAiGs kai Yrorpomikwy @utwv Xaviwv, A. Zoudag,
Aypoknmo, Xavid
2TO.KAA., A, 2oudag, Aypokntrio, Xavia

MeipapatikéG epyacieg yia TN OIATTIOTWON TNG ATTOTEAEOUATIKOTNTOG VEWV
EVTOMOKTOVWY OTNV KOTATTOAEUNON TOU OAKOU HE OOAWMATIKOUG atrd €0A@OUg
YekaopoUus KabBwg Kkal Tng Emidpacng Toug OTnv  WEENUN  eviopoTTavida,
TTpaydaToTToINOnKav TNV TeAeuTaia dekaeTia e eAalveg Tou Nopou Xaviwv.

Néa @uToTTpOOTaATEUTIKA TTPOIOVTO OTTWG  TTUpeBpIvoeldr) (I-cyhalothrin, a-
cypermethrin, {-cypermethrin, b-cyfluthrin, deltamethrin) kaBwg ko TPoIGVTA
QUOIKNG TTpoéAeucng (Saccharopolyspora spinosa) SOKINACTAKAV KAl GUYKPIBNKav
ME Ta opyavopw@opikd (fenthion kai dimethoate) wg mpog TNV atroTeAecuaTikOTNTA
TOUG.

O1 TTEIPAUATIKEG QUTEG EPYATIES TTPAYUATOTTOINONKAV KATA TOUG KOAAOKQIPIVOUG
pAveg oe ehaiwveg Tou dApou KoAupBapiou (trepittou 30km NA Ttwv Xaviwv). To
TTEIPAPATIKO OXEDIO TTOU XPNCIKOTTOINBNKE ATAV AUTO TWV TUXAIOTTOINKEVWY TTANPWV
opadwv o€ 4 emavoAqyelg Kal To PEyeBog Tou TTEIpauaTikou Tepayiou ATav 200
otpéupata (4000 dévdpa yia kGBe dokiyalduevo okevaoua). H mmapakoAoubnon
Tou &dKou yivoTav pe efdopadiaia katapéTpnon dakwyv o€ dikTuo Trayidwyv McPhail.
MapdAAnAa  deiyyaToAnwieg  TTpayuaToTTOloOUVTOV  KABE  OEKATTEVOARUEPO  Kal
SoAwpatikoi amd £dAPOUG WeKAOUOI epapuolovTav OTav 0 PECOG OpoG dAKwV/
Trayida/eBdoudda utrepéBaive Toug 5.

Al0QOPOTIOINCEIC TTAPATNPEABNKAV WG TTPOG TIG DOKOGUAANWEIS Kal TOV apiBud
TWV €QAPUOCOPEVWV WEKATHWYV €VW N OAKOTTPOOROAA TTapEpEIvE O TTOAU XaunAd
emimeda o€ OAa Ta TTEIPAUATIKA TEPAXIA TWV SOKINALOPEVWY EVTOUOKTOVWY. ATTO TIG
TapaTTdvw epyaoieg @Avnke OTI Ta TTUPEBPIVOEID Eival ATTOTEAEOUATIKOTEPA
evavTiov Tou OAKO GUYKPITIKA PE T OPYAVOPWOPOPIKA VW TO Success Oev QAVNKE
va Olo@épel e Ta TTPOIOVTA ava@opdg. lMevikoTepa OAO TA EVTOMOKTOVA TTOU
OOKINAOTNKAY ATAV ATTOTEAECUATIKA ETTEIDN £€QAPUOCTNKAYV CWOTA Kal oToV apIBud
TWV €MEPPECEWY TTOU OTTAITABNKAV YIa KABE TTPOidV.

‘Ooov agopd TNV €Tidpacn Twv TTOPATTAVW OKEUACUATWY OTNV €VTOPOTTaVIdA
TOU gAaiwva, €10IKoi UTTOOOXEIG TOTTOBETABNKAY TNV KOUN €AaIodEvOpwWY Kal OTA
TTEIPAPATIKA TEPAXIQ OTA OTToi0  €QAPPOlovTay OOAWWUATIKOI WEKAOHOI HE Ta
dokipyagéueva okeudopata. ‘Emearta amdé TNV €@apuoyrl Twv  OOAWMOATIKWV
WEKAOPWY, TO KATAPPITITOPEVA EVTOUA OUAAEYOTAV aTTO TOUG €161KOUG UTTODOXEIG Kal
METAQEPOVTAY OTO €PYAOTAPIO €VIOPOAOYiOG yia Tnv avayvwpion Toug. Ta
TTUPEBPIVOEID @aiveTal OTI KATAPPITITOUV HEYAAUTEPO QPIOUSO UMPEVOTITEPWYV KOl
KOAEOTITEPWY CUYKPITIKA Pe TO TTpoidv avagopds (Fenthion) evw TO TeAeuTaio
KOATAPPITITEl PEYAAUTEPO aPIBUO veupoTITépwy. TEAOG TO Success @aivetal 6Tl
KOATAPPITITEI TOV PIKPOTEPO APIBUO EVTOUWY TWV TTAPATTAVW TASEWV.
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Study the effectiveness of new insecticides and their side effect in olive
groves of Chania, the last ten years
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Experimental work to determine the effectiveness of new insecticides to control
olive fly with bait spraying applications as well as their effect on beneficial insects,
took place in the last decade in olive groves of Chania.

New plant protection products such as pyrethroids (I-cyhalothrin, a-cypermethrin,
C-cypermethrin, b-cyfluthrin, deltamethrin) and products of nature origin
(Saccharopolyspora spinosa) were tested and compared with the organophosphate
products on their effectiveness.

The experimental work was carried out during summer months in the olive
groves of Kolymvari. The olive fly population was recorded once a week with a
network of McPhail traps. At the same time samplings were carried out every fifteen
days and bait spraying applications were applied whenever the average amount of
olive flies /trap/week was more than 5.

The result obtained from the study indicates that pyrethroids seem to be more
effective against olive fruit fly than the organophosphate while Success didn’t differ
from the reference products.

Regarding the impact of the above insecticides to the beneficial entomofauna, it
seemed that pyrethroids have a negative effect to insects belong to Hymenoptera
and Coleoptera order while fenthion to Neuroptera. At last, Success is less effective
at the above insect orders.
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MeAéTn Tng Sidpkelag Spdong d1aPOPWV EVTOHOKTOVWYV Kal EAKUCTIKWY
XPNOIMOTTOIOUHMEVWY OTNV AVTIMETWTTION Tou 8dkou Bactrocera oleae
(Diptera: Tephritidae)

A.M. KAANAITZAKH', B.Z. ANEEANAPAKHZZ, E.I. MAAANAPAKH?,
E.E. AEAAHE' kai K.H. MINAXEIAHE'
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3 AigtBuvan Ayporikng Avarrruéng Xaviwv, 2eakiwv 26, Xavid

O 0&dkog, euputata OIa0edOPEVOG GE OAEC TIG EAQIOTTAPAYWYEG XWPEES TNG
Meooyeiou, €ival o ooBapdtepog exOpdg TNG €MIAG oTnv Xwpa pag (Haniotakis
2005). H xpnoiyotoinon €vIOUOKTOVWY QTTOTEAEI AKOPO Kal OAMEPA TNV HovNn
ao@aAn atrd TAeupdg ammoTeAeopaTikOTNTAG HEBODO TOoO 0TV EAAGDO OGO Kal OTIg
UTTOAOITTEG EAQIOTTAPOYWYEG XWPESG. H QVTIUETWTTION TOU £QPAPUOCETAl KUPIWG ME
OUo peBddoug, TNV TTPOANTITIKA Kal TNV BepatreuTikr] (KOTAOTAATIKA) (Katsoyannos
1992).

21nv TTapouoa epyaoia PEAETHONKE n didpkela dpdong dIaPOPWY EVTOUOKTOVWV
XPNOIKMOTToIoUPEVWY 0 OOAWMATIKOUG atmd €dA@OUG WeKAOUOUG, KABWS Kal o€
WEKOOPOUG KOAUWEWG YIO TNV QvTIMETWTTION Tou Bactrocera oleae. EidikoOTEPQ,
aglohoynbnke n didpkela dpAong Twv eviopokTévwy lambda-cyhalothrin 10%, a-
cypermethrin 10%, spinosad 0,24 ka1 dimethoate 40%, e@appolopevwy OTIG OAOEIG
TTOU XPNOIMOTTOIOUVTAl OTOUG  OOAWMATIKOUG  WEKAOUOUG KAl OTOUG  WEKATHOUG
KOAUWewg (ektdg Tou spinosad 0,24). MNa 10 OKOTTO QUTO, €AQIGOEVOPQ, TTOIKIAIGG
Kopwvéikng, gupiokopeva aTnv Trepioxr] Xpuootrnyn Xaviwv, €mAEXTNKAV Kal PEPOG
TNG KOPNG TOUG WEKAOTNKE WE TO TTOPATTAVW OOKIJOAJOMUEVO EVTOUOKTOVA. 2T OUVEXEIN
wekadopevol BAaaToi peTapépovTav ato epyacTtripio 1, 10, 20, 30, 50, 70, 90 kai 110
NUEPES PETA TNV eQapuoyr Twv doAwpaTIKWY Yekaopwy kal 1, 10, 20, 30, 40, 50,
65, 85 and 105 nuépeg PETA TNV €QApPUOY TWV WYeKAOPWY KaAUwewg. O1 BAaoToi
METAQEPOVTAV OTO EPYACTAPIO, O€ DWUATIO We eAeyXOUeEVEG auvBrkeg (24°C, 60%
2Y «kai @utotrepiddog 14P:10%) kai ToTroBeToUvVTaV XWPEIOTA avda eméupacn o€
plexiglass kKAwBouUg. Méoa e kaBe KAwWRS ToTTOBETOUVTAY 6 {eUyN aKUaiwy dypiou
Odkou, nAikiag 5-6 nuepwv, pe dlaBéaiun TNy TPOPAG Kal vepou. H Bvnaiudtnta
TWV akpaiwv ddkou eAéyxovtav KABe 24 wpeg Kal PEXPI 5 nuépeg €kBeong, K&Be
popad. Emiong, ae GAAo Treipaua aypou afloAoyndnke n didpkeia dpdaong diaPopwv
eEAKUOTIKWY, Bdon PeTpoewy GUAANPBEVTWY akuaiwv Tou B. oleae o€ TTayideg e
KOAAQ.

ATTé TO EVTOUOKTOVA Ta OTToIa QOKIMAOTNKAY, OTIG CUVIOTWUEVEG OOOEIG EPAPUOYAS
TwV OOAWMATIKWY WEKATHWY, To a-cypermethrin TrpokdAece BvnoigoTnTa, YETA aTTd
3 nuépeg €kBeong Twv akpaiwv, 93,7%, 87,5% kai 93,7% 10, 50 kar 90 nuépeg
META TOV Wekaouo, avrtioToixa. Ta idia xpovikd diactriiuara 1o lambda-cyhalothrin
TTpoKkdAeoe BvnaoipdtnTa 93,7%, 65,6% Kai 66,25% kai 1o dimethoate 57,1%, 56,2%
Kai 43,7% avrioToixa. To spinosad 1rpokdAece Bvnoiuétnta 71,4%, 50,8% ka1 61,4%
émerma ammo 1, 10 kar 20 NEEPES PETA TOV WEKATHO, AVTIOTOIXA EVW OTNV TTEPITITWON
TOU ayékaaTou PapTupa n BvnoiudTnTa TWv oKpaiwy ATav 18,7%. Oco agopd ota
EVTOUOKTOVA TTOU OOKINAOTNKAY OTIC OUVIOTWUEVEG OOCEISC TWV  WEKATHWV
KoAUwewg TO a-cypermethrin TpokdAeoe BvnoiyotnTa Twv okpaiwv 93%, 40
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NUEPES PETA TOV Wekaopd. To lambda-cyhalothrin TrpokdAece Bvnoipdtnta 96% 20
NUEPES PETA TOV WeKAOUO aAAG 40 nuépeg PETA n BvnoiudTnTa peiwdnke oT1o 61%. To
dimethoate TrpokdAece TNV pIKPSTEPN BvNoINOTNTA, 60% 20 NUEPES META TOV WEKATUO.
[eviKWG, yia 6Aa Ta OKEUAOHATA KOl G€ OAEC TIG TTEPITITWOEIG N alEnon Tou Xpovou
¢€kBeong augnoe onuavtikd TNV BvnoIuoTNTA TWV OKPaiwy Tou dakou. Etiong, atmd
TNV oUyKpIon TNG OIAPKEIOG TNG €AKUOTIKNAG Opdong dIa@Opwy EAKUCTIKWY OUCIWV
OIammoTWONKE OTI N OpACN OPICHEVWY EAKUCTIKWY difpknoe Trepitrou 20 nuéPES
ONMUAVTIKA PEYAAUTEPN O€ OXEON PE TO OUVABWG XPNOIKMOTTOIOUHEVA EAKUCTIKA, TWV
oTToiWV dIapKEi 5-6 NUEPEG.

O1 doAwpaTIKOi Wekaopoi otav e@apuolovTal woTd Kal 0Tov KATAAANAO Xpdvo
gival atroteAecpaTikoi, dev diatapdocouv Tn PIOAOYIKA 100ppOTTia Tou eAaiwva
OUYKPIVOUEVOI PE TOUG WEKAOPOUG KAAUWEWG Kal TTPOTEIVETAI VO EQAPPOCOVTal VIO
TRV QVTIMETWTTION TOU dAKou. O cuvduaouog evog KAaTAAANAOU eVTOUOKTOVOU [E €va
€AKUOTIKO HOKPAG OIGPKEIOG UTTOPEI VO QUEATEI TNUAVTIKA TNV ATTOTEAECUATIKOTNTA
TWV WPEKATUWYV YIO MEYOAUTEPO XPOVIKO.
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Study of the residual activity of insecticides and baits used for
Bactrocera oleae (Diptera: Tephritidae) control

A.P. KALAITZAKI', V.Z. ALEXANDRAKIS?, E.G. MALANDRAKJ, E.E. DELLIS'
and K.H. MINAHILIS'

"Local Centre of Rural Development of Chania, Agrokipio 73100 Chania, Greece
2Institute of Olive Tree and Subtropical Plants of Chania, Agrokipio, 73100 Chania, Greece
®Directorate of Rural Development of Chania, 73100 Chania, Greece

The residual activity of commercial formulations of several insecticides against
the adults of Bactrocera oleae was determined when these were applied to olive
tree foliage under field condition at the recommended concentration used for bait and
cover sprays. The insecticides lambda-cyhalothrin 10%, a-cypermethrin 10%,
spinosad 0.24 and dimethoate 40% applied at the concentration used for bait sprays,
were tested. In another experiment lambda-cyhalothrin 10%, a-cypermethrin 10%
and dimethoate 40% were tested at the concentration used for cover sprays. Shoots
from the treated trees were transported to the laboratory 1, 10, 20, 30 50, 70, 90
and 110 days after bait spraying application and 1, 10, 20, 30 40, 50, 65, 85 and
105 days after cover spraying application and were placed individually into
plexiglass cages (24°C, 60% RH, and 14h light photoperiod). In each cage 12
newly emergent adults of B. oleae were inserted and mortality in each cage was
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assessed every 24h for 5 days. Another field experiment evaluated the level and
length of attractiveness of various baits to B. oleae.

From the insecticides tested at the concentration for bait sprays, a-cypermethrin
caused mortality, 3 days after the insertion of the adults into the cages, of 93.7%,
87.5% and 93.7% 10, 50 and 90 days after treatment (DAT), respectively. At the
same time interval lambda-cyhalothrin caused a mortality of 93.7%, 65.6% and
66.25% and dimethoate 57.1%, 56.2% and 43.7%, respectively. Success caused a
mortality of 71.4%, 50.8% and 61.4% 1, 10 and 20 DAT respectively while in the
untreated control mortality was 18.7%. From the insecticides tested at the
concentration for cover sprays, a-cypermethrin caused a mortality of about 93%
providing 40 days of adequate activity. Lambda-cyhalothrin caused 96% mortality 20
DAT but by 40 DAT gave about 61% mortality. Dimethoate resulted in shorter
residual activity than the other treatments caused a mortality of 60% 20 DAT. Also,
the residual activity of tested baits lasted almost 20 days, greater than of the
commercial bait used currently which lasted only 5 days.

Bait sprays, when properly and timely applied, are very effective and more
friendly to olive agro-ecosystems compared to cover sprays. One bait spray
application of a long residual insecticide combined with one of a prolonged residual
activity bait may be able to reduce the number of applications against B. oleae.
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XnUIKA AVTIMETWTTION TWV AemISoTTéEpwy TOU KAAAUTTOKIOU Ostrinia nubilalis
(Lepidoptera: Crambidae) ka1 Sesamia nonagrioides (Lepidoptera: Noctuidae)
otnv EAAGSa

I.N. ZANAKHZ, N.A. MAPIOAHZ, A.l. POAIATHZ, A.IN. KEZOI'AQY,
E.MN. MAPAZKEYAKOZ, K.N. AHMOY, X.A. OEOAOZIAAHZ ka1
X.0. ZAMIMOI'IANNHZ

Pioneer Hi Bred Hellas S.A., l'cwpyikng 2xoAng, T.0. 60196, 57001 Oépun, Osooaiovikn

Ta Aemdomrrepa  Ostrinia nubilalis (Hlbner) (Lepidoptera: Crambidae) «kai
Sesamia nonagrioides Lefébvre (Lepidoptera: Noctuidae) €ival Ta 1m0 diadedopéva
évtopa TTou TTPooAAAouv TNV KaAAiEpyeia Tou KaAauTrokiou otnv EAAGSa kal o€
TOAMEG aAAeg xwpeg (TCavakdkng 1980, Tsitsipis et al. 1984, Kavut 1987).
MeTpAoeig TTou KAvape yia 1o PEyeBog TG TTPOCROANG T oeIpd eTWv O€ PEYAAO
apIBud  XWwPagIwv KAl  TTEPIOXWY  KOAMIEpyelag, Oegixvouv deyGAa TT0000TA
TTPOOROAAG. Aev eival OTTAvIEG Ol TTEPITITWOEIG KOTOYPOPHG TTPOCRERANUEVWV
QuUTWV TToU EeTTEPVOUV TO 80% Kai @Tavouv 10 100%. MapdAo TTou o eTTayyeApariog
TTapaywyog avayvwpilel Tn oopapdtnTa Tou TTPORANUATOG dev EEPEI TI TOU GTOIXICEI
n mPooBoAR TNG KaAAIEpyElag aTrd Ta EVIOMO QUTA KAl TTWG VA TA QVTIMETWTTIOE!
QTTOTEAECUATIKA.

A6 10 2007 Eekiviioaue TN XNMIKA QVTIMETWTTION Twv OUO TTOAUQAYWY QUTWV
EVIOUWY TOU KOAQUTTOKIOU. ¥KOTTOG auToU TOU TTIAOTIKOU TTPOYPAUMATOS €ival va
MEAETNOOUV 01 GUVETTEIEG TNG TTPOCROAAG TNG KAAAIEPYEIOG TOU KAAQUTTOKIOU GTNV
XWPa pag, arrd Ta dUO autd EVTopa. ATTWTEPOG OTOXOG KOG N TTOIOTIKY KAl TTOOOTIKA
avapdaduion Tou TTapayOuEVOU TTPOIOGVTOG.

Me Baaon TiG GUAAYEIG TwV aKpaiwv eviopwy ae Trayideg ewTog (blacklight trap)
KOl TNV €UOAVION TwV wopalwy O KOIVE—AVTITIPOOWTTEUTIKA Xwpdia, Eyive
TPOCTIABEIa TTPOCdIoPIoUOU TG NUEPAS GTNV OTToia N €TéUPRacn Ba emQEPEl TO
MEYOAUTEPO  O@eAoG.  AuTO  éyive e TNV ouvepyacia Tou  lvaTiToUuTou
QurtotrpooTtaciag Tou EO.LAT.E. otn Oecooalovikn. E@apudoTnke pia eméupaocn
avd xwpael Pe éva ammo Ta eykekpigéva otnv EANGSa okeudopata kdBe gopd. O
WYEKAOWOG EyIVE PE TO WEKAOTIKO Pnxdvnua Geomais Puntarossa tng etaipeiag
Caffini spa (yekaouodg pe kateuBuvouevn vEpwan).

Ta ammoTeAéOUATA TWV CUYKPICEWV PETAEU WEKATUEVWV KOl QWEKACTTWY HEPWV
oTo 610 Xwpdp! 2-3 eBdouddeg TpIv atrd TN cuykouidr Seixvouv oTa WEKAOUEVA
pEPN TwV Xwpadiwv: a) 31.6% peiwon Twv TpooRepAnuévwy otradikwy, B) 41.9%
peiwon Twv TTpoaBePAnuéVWY oTeAeXWVY Kal ) 23.5% AiydTepa oTTaopéEVa OTEAEXN
ato Tov oTTAdIKa Kal KATw. H péon otpeppatikn amdédoon ATav peyaAuTepn KaTd 36
KIAG (kapTtroUu pe 15% uypacia) avd otpéupa 1o 2007 kal 46 KIAG (kaptroU pe 15%
uypacia) avd oTtpéuua 10 2008 yia Ta wekaouéva péEpn. H péon oTpePUATIKA
auénon NG atrédoong OTA WEKAOUEVA PEPN KAl TV BUO £TWV avépxeTal 010 3%.
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Chemical control of maize pests Ostrinia nubilalis (Lepidoptera: Crambidae) and
Sesamia nonagrioides (Lepidoptera: Noctuidae) in Greece

G.N. ZANAKIS, N.A. MARIOLIS, A.J. RODIATIS, A.P. KESOGLOU,
E.P. PARASKEVAKOS, K.N. DIMOU, Ch.A. THEODOSIADIS and
Ch.T. ZAMPOGIANNIS

Pioneer Hi Bred Hellas S.A., Georgiki Scholi, 57001 Thermi, Thessaloniki, Greece

Ostrinia nubilalis (Hibner) (Lepidoptera: Crambidae) and Sesamia nonagrioides
Lefébvre (Lepidoptera: Noctuidae) are the most widely spread maize pests in
Greece and many other countries (TCavakdkng 1980, Tsitsipis et al. 1984, Kavut
1987). Field observations that we have carried out from 2005 to 2008 in a large
number of fields and corn growing areas show massive attacks. It is not rare to
record plant infection percentages ranging from 80% to 100%.

As of 2007 we initiated the chemical control of the above two pests. The ultimate
objective of this pilot project is the upgrading of the grain production quality and
quantity wise.

Based on the adults trapped in black light traps and the recordings of egg
masses in common — representative fields, we determined the day of a single
chemical application in order to get the best possible result. The application day
was determined in cooperation with the Plant Protection Institute of Thessaloniki
(NAGREF).

Comparisons between pairs of treated and untreated field parts within the same
field and corn hybrid (that were carried out 2-3 weeks before harvest) regarding the
single chemical application resulted in: a) 31.6% less infected ears, b) 41.9% less
infected stalks and c) 23.5% less broken (below the ear) stalks. The average grain
yield was 0.36 tn/Ha (15%m.c.) and 0.46 tn/Ha (15%m.c.) larger in the treated field
parts in 2007 and 2008, respectively. Moreover, overall yield benefit was 3%.
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MeA£ETN TTAPAYOVTWYV TTOU ETISPOUV OTNV ATTOTEAECHATIKOTNTA TG OKOVNG
spinosad e1Ti TpIWV €18WV KOAEOTITEPWYV ATTOONKWV

. XINTZOIAOY ka1 X.I'. AOANAZIOY

Epyaortnpio ewpyikng ZwoAoyiag kai EvrouoAoyiag, ewmovikd MNavemiorriuio A6nvwv,
lepd O66¢ 75, 11855 Abriva

ZTnv Tapolca WeEAETN e€etdoTnkav ol TTapdyovteg TTou  emnpedlouv Tnv
QATTOTEAECPATIKOTNTA TNG OKOVNG spinosad Katd Twv eviopwy amobnkwv: Tribolium
confusum Du Val (Coleoptera: Tenebrionidae), Rhyzopertha dominica (F.)
(Coleoptera: Bostrychidae) kai Sitophilus oryzae (L.) (Coleoptera: Curculionidae).
2UVOAIKG TTpayuaToTTOINONKay Tpia TreipduaTa.

2TO0 TIPWTO TrEipapa, WEAETABNKE N ATTOTEAECUATIKOTNTA TOU spinosad o€ €€
TANBuouoUg T.confusum, amd EAAGSa, ItaAia, MaAAia, MoptoyaAia, Aavia kai
lepupavia oe oitdpl. E€etdobnkav mpoviuges kal akuaia oe déoeig 0,025 kai 0,06
ppm, og 25°C kai Z.Y. 65%. Metd amd 7 nuépeg ékBeong oe 0,025 ppm d.0., N
BvnoipdétnTa TWV akpaiwv ATav 62%. e 0,06 ppm &.0., n BvnopwoéTNTa AvAABE o€
81%. O1 TTpovUuPEG ATAV TTIO EURIOONTEG OTTO TA AKMaAia eV N BvnoInoTNTa BIEPEPE
METAEU TwV TTANBUGuwyV (Arthur 1996).

2710 0eUTEPO TrEipapa, €CeTACONKE N aTTOTEAEOUATIKOTNTA TG OKOVNG spinosad
Katd Twv R.dominica kai S.oryzae, o€ aGITApI1, KPIBAPI Kal apapdéaito. O1 ddoeIg ATav
0,025, 0,125, 0,625 kar 1,25 ppm 8.0.. H 6BvnoiudétnTa TWV OKPaiwy yia TO
R.dominica mAnciaoe 10 100% o¢ 0dc¢ig 20.125 ppm, UoTepa amd 14 nuépeg
¢€kBeong. 210 S.oryzae n BvnoiwéTNTO TWV OKPaiwv ATav >95% uotepa ammé 14
nUépeS €kBeong, wovo ota 1,25 ppm. Katd 1o id1o Xpoviké didoTnua €kBeong, de
dIammoTWONKE onPAvTikr dlagopd aTn BvnaIudTNTa Tou R.dominica OXETIKA WE TO
€idog dnunTpiakoU. AvTiBeta, oto S.oryzae n BvnoiuoTNTa ATAV  CNUAVTIKA
uwnASTePN 6TAV N BIOSOKIUA TTPAYUATOTTIOINONKE OTO GITAPI ATTd O,TI OTO KPIBApP! Kal
Tov apafoaiTo.

2710 TpiTO TrEipapa, MEAETABNKE N €VTOUOKTOVOG dpdan TnG okovng spinosad o€
ouvduaouo pe I'n Alatépwyv katd Twv S.oryzae kai T.confusum. To spinosad
epappoobnke oe OIm@pl kai KpiBdpl oe d6o¢eig 0,0625, 0,1875 kai 0,625 ppm
(S.oryzae) ka1 0,1875, 0,625 ka1 1,25 ppm (T.confusum) yévo Tou A o€ cUVOUATUO
pe To okevaopa 'ng Alatépwy (SilicoSec) og d60¢eig 150 ppm (S.oryzae) kai 250
ppm (T.confusum). H BvnoiydtnTa yia 1o S.oryzae petd amoé 14 nuépeg €kBeong o€
oITdpl1, OTToU €iXe yivel eméuBaon pe spinosad, kupaivotav petagl 82 kar 100%, evw
oTnVv TTEPITTwOon TNG €kBEONG TOUG OTO oKelaopa TnG ¢ Aiatépwy Atav 99%.
21nv TepiTTwaon Tou S.oryzae o€ apaBéoito, n BvnoiudétnTa dev EeTépace 10 19%
oe kapia eméuPaon. Mévo katd tnv €ékBeon oe 0,625 ppm okovng spinosad, n
BvnoipdTnTa épTace 10 59%. MeTd amd 14 nuépeg €kBeang ae oITdpl, n BvnoiudTNTA
nrav 14% ota 1,25 ppm okdvng spinosad, aAAd é@pTace 10 33% OTnNV TTEPITITWON
TTapouciag 'ng Alatéopwyv. Ouola ATav Ta atroteAéopaTta yia 1o T.confusum GTav ol
epappoyég TTpayuartotroiénkav oe apafocito. H tautdyxpovn Trapoucia Tng ng
AloTOpwy, peEiwoe Tov apiBud Twv amoyovwy Tou S.oryzae o€ oUyKpPION ME TIG
TTEPITITWOEIG TTOU €QAPNOOONKE PHOvo akdvn spinosad. O apiBudg Twv atmmoyovwy
Tou T.confusum ATav TTOAU WIKPOG O€ OAEG TIG TTEPITITWCEIG. TA ATTOTEAETUATA TWV
TTEIPAPATWY TTOU TTPAYUATOTTOINONKAV Ogixvouv 0TI N okévn spinosad, €ival duvaTtév
utrtd  TTPoUTTOBE0EIC va  XPNOoIYoTToiNGei  ATTOTEAEOHATIKA WG EVTOUOKTOVO
TIPOCTATEUTIKO OTTOPWV.
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Insecticidal effect of spinosad dust against three stored-grain insect species:
effect of strain, commodity and combination with diatomaceous earth

G. CHINTZOGLOU and C.G. ATHANASSIOU

Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens, 75 lera Odos,
11855 Athens, Greece

In this study, we examined factors that affect the effectiveness of spinosad dust
against three stored-grain beetle species, T.confusum, R.dominica and S.oryzae.
Three experiments were carried out. In the first experiment, six populations of
T.confusum obtained from Greece, ltaly, Portugal, Denmark, Germany and France
were tested for their susceptibility to spinosad dust. Adults and larvae were
exposed on wheat treated with 0.025 and 0.06 ppm at 25 °C, and 65% R.H.. After 7
d of exposure, at 0.025 ppm of a.i., adult mortality reached 62%, and 81% at 0,06
ppm, for the more susceptible population. Larvae were generally more susceptible
than adults (Arthur, 1996). In the second experiment, we examined the effect of
commodity on the insecticidal effect of spinosad against R.dominica and S.oryzae.
The commodities tested were wheat, barley and maize, while spinosad dust was
applied at 0.025, 0.125, 0.625 and 1.25 ppm. Adult mortality for R.dominica
reached 100% at doses 20.125 ppm after 14 d of exposure and >95% after 14 d of
exposure only at 1,25 ppm for S.oryzae. At the same exposure interval, no
significant differences were noted in R.dominica mortality levels among all grains
tested, while for S.oryzae mortality was significant higher on wheat than in barley
and maize. Finally, in the third experiment, spinosad dust was tested in combination
with diatomaceous earth (DE) against adults of S.oryzae and T.confusum.
Spinosad was applied on wheat and maize at 0.0625, 0.1875 and 0.625 ppm for
S.oryzae and 0.1875, 0.625 and 1.25 for T.confusum, alone and in combination
with the DE formulation Silicosec at 150 ppm for S.oryzae and 250 ppm for
T.confusum. Mortality of S.oryzae exposed for 14 d on wheat treated with spinosad
ranged between 82 and 100%, and was 99% when exposed on wheat treated with
DE. Conversely, mortality of S.oryzae on maize did not exceed 19% in all situations
except for the 0,625, when reached 59%. After 14 d of exposure on treated wheat,
mortality was 14% at 1,25 ppm of spinosad, but increased to 33% in the presence
of DE. Similar results were also obtained for T.confusum exposed on treated maize.
The results indicate that a dry spinosad formulation can be effective under
circumstances as a grain protectant.
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Metaflumizone, éva véo eVTOLOKTOVO yia TNV KATATTOAEUNON TWV
AETIBOTITEPWYV KOI TWV KOAEOTITEPWYV OTIG KAAAIEPYEIEG TWV AAXAVIKWYV KAl
NG TATATAG

K. MMIOZOIAOY', K. TEAKIPH', A. SEPBHZ? kai £. MIITIBANOX®

'BASF EAAGg ABEE, Tunua [Meipauariouod, BIME®, Zivdog, T.K. 570 22 Osaoalovikn
2BASF EAAGg ABEE, Avarrruén lNpoidvrwy, AlyiaAgiag 48, 15125 Mapouai
’BASF EAdc ABEE, Avamuén MwAnoswv, AyiaAsiac 48, 15125 Mapodor

To metaflumizone (BAS320l), cival éva véo evTOPOKTOVO, TO OTIOIO QVAKElI OTN
XNMUIKA opdda Twv semicarbazones, TTou avamTuxnke ammd tnv BASF yia Tnv
KOTATTOAEUNON €vOG €Upéwg @AoUOTOG exBpwyv o€ TOAAEC KaAMiépyeieg. To
TOEIKOAOYIKO TOU TTPOQIA, XapnAr TogIkoTNTa 0Ta BnAaoTikd (Sabnis et. al. 2007)
KaBWG Kal N ac@AaAeld Tou o€ dIGPOPOUS TNUAVTIKOUG OPYAVIGHOUG P OTOXOUG (TTX
WEENIA apTTakKTIKA) OTTWG €TTIONG KAl 0 HovadIkKog TpoTTog dpdaong Tou (Opdda 22,
Ymoopdda 22B, IRAC AuyoucTtog 2008), 1o kaBigTouv 18aviKé TTPOg Xpron oTa
TTPOYPAUUATA  ONOKANPWMEVNG  QVTIMETWTTIONG  SIOQPOPWY  EVTOUOAOYIKWY
mpoBAnuaTwy (Gradish et. al. 2009, Ahmad and Zurek 2009, Thomas et al. 2008).

To metaflumizone dpd 01O VEUPIKO OUCTAUA, UTTAOKAPOVTAG TO «KAVAAI» PONG
16vTwv Natpiou ota veupikd kUTTapa (SCBI). To amétéAeopa TNG dpAacng Tou givai n
TTPOOJEUTIK TTapAAucn Kal BavaTwaon Tou exBpol oTdxou. Aev €xel SlOOTAUPWTH
QVOEKTIKOTNTO HE KaPdia atrd TIG yVwOoTEG Ouadeg eviopokTovwy (Pyrethroids,
Carbamates, Organophosphates, Neonicotinoids, Avermectines, Naturalytes,
Cyclodienes). To metaflumizone, TTapOTI QVAKEI O€ Wi EVIEAWG VEQ XNMIKA Ouada,
ASyw TOU TPATTOU dpPAOoNG Tou KatatdooeTal ammd Tov IRAC oTnv idia opdda e 10
indoxacarb (Action Group 22 — SCBI) o¢ dia@opeTiK OpwG uTToouGda (22A TO
indoxacarb, 22B 10 metaflumizone). To metaflumizone kal 10 indoxacarb £xouv
TTAPOPOIO PNXAVIOHS Opdaong (UTTAOKAPOUV TO BIiKTUO PONG IGVTWY vaTpiou), aAAG e
pia ouciwdn diagopd: To indoxacarb eival TIPOEVIOUOKTOVO Kal TIPETTEl va
MeTABOAIOTEI atTO TO €VTOMO Yia va £pBel o€ evepyn POPQN, evw TO metaflumizone
Opa atreubeiag.

To metaflumizone dev gival SI0CUCTNPATIKO EVTOUOKTOVO. 'EXEl HEIwWPEVN Kivhon
Kal Treplopiopévn  digioduon oTa QUAAa. 2T &6on Twv 240 ypaupapiwv
0.0./eKTAPIO, €AEYXElI ApIOTA OAQ TA TTPOVUHUGPIKA OTAdIa Twv AsmmdoTTépwy (Pieris
rapae, Pieris brassicae, Spodoptera exigua, Spodoptera littoralis, Mamestra
brassicae, Barathra brassicae, Helicoverpa armigera, Pectiniphora gossypiella
KATT.) Twv pikpoAemdomtépwy (Tuta absoluta kai Plutella maculipennis) kai Twv
KoAeoTrTépwy (Leptinotarsa decemlineata ko Diabrotica virgifera-eviiAika pévo) atn
060N Twv 60 ypauuapiwyv 0.0./ekTApPI0. Agv £XEI WOKTOVO dpAan. Apa HECW ETTAPRAS
KOl aTToppO@NONG OTO KOAEOTITEPA KAl PECW OTTOPPOPNONG oTa AemdoTTTEPO H
OIaKOTI CiTIoNG Kal N TTapAAuch ETTEPXETAI EVTOG 4 WPWV VIO TO KOAEOTITEPA KAl
eviog 12 wpwv yia 1a AemdoTITEPA evw O BdAvaTog evidg 12 wpwv yia Ta
KOAEOTITEPQ KA EVTOG 72 WPWV YIa Ta AeTIOOTITEPQ.

>¢ OUVOAKeS aypoU To metaflumizone TTapouacidlel TTOAU KaAn didpkeia dpdong
Kal TTpooTaTelel TNV KaAAIEpyela yia 7-10 nuéPES. 2€ auvBniKeg PETPIAG TTPOTROANG
10 metaflumizone €§ag@aAilel TTANPN €Aeyx0 HE Mia pOvo £@apuoyn. Z& GUVOAKEG
uynAAg TTPooBOAAG Kal €IBIKOTEPO O€ OUVONKEG TAUTOXPOVNG TTAPOUCIOG WWV,
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TTPOVUNQWY KAl aKuaiwy, €ival amapaitntn pia deltepn epapuoyn 7 -10 nuépeg
META TNV TTPWTN EQAPUOYI.

Ztnv EAMGOa  dokiydobnke oe TEIpAuOTa  €TTAVOAAWEWY aypoUu Katd TIG
KaAANEpYNTIKES TTEPIGOOUG 2001-2008. Mapatnpridnke UWNAr OATTOTEAECUOATIKOTNTA
TOU EVTOUOKTOVOU TOOO EVAVTIOV TTPOVUNQWYV AETTIOOTITEPWY OGO Kal EVAVTioV OAWV
TWV OTadiwV TWV KOAEOTITEPWV.

To metaflumizone ptropei va xpnoiyotroinBei oe 6Aa Ta oTadIa TNG KAAAIEPYEIAg
XWPIG Kavéva TTPORANUA akdun Kal oTnv TPITTAACIA TG CUVIOTWUEVNG dOONG Kal
OuvOUACZeTal e OAO TA €UPEWG XPNOIUOTTOIOUUEVA OTA AaXQVIKG EVIOUOKTOVA Kal
MUKNTOKTOVA.

BifAioypapia
Ahmad, A. and L. Zurek. 2009. Evaluation of metaflumizone granular fly bait for
management of houseflies. Med. Vet. Entomol. 23: 167-169.
Gradish, A.E., C.D. Scott-Dupree, L. Shipp, C R. Harris and G. Ferguson. 2009.
Effect of reduced risk pesticides for use in greenhouse vegetable production on
Bombus impatiens (Hymenoptera: Apidae). Pest Manag. Sci. (Published Online:
doi: 10.1002/ps.1846).
Sabnis, S., J. Zupan and M. Gliddon. 2007. Topical formulations of
metaflumizone plus amitraz to treat flea and tick infestations on dogs. Vet.
Parasitol. 150: 196-202.
Thomas, C., M. Roques and M. Franc. 2008. The effectiveness of a pyriprole (125
mg/ml) and a metaflumizone (150 mg/ml) combined with amitraz (150 mg/ml) spot-
on treatment in preventing Phlebotomus perniciosus from feeding on dogs. Parasite
15: 93-96.

Metaflumizone: A new insecticide for control insects of the families’
Lepidoptera and Coleoptera in vegetable cultivars and potato

C. BOZOGLOU', K. TSAKIRI', D. SERVIS? and S. BITIVANOS?®

"BASF EAAG¢ ABEE, Field Trials Services, Industrial and Commercial SA, E-APE/S, Sindos
Industrial Area, 57022 Thessaloniki, Greece
2BASF EAAdg ABEE, Product Development, 48 Aigialeias, 15125 Maroussi, Greece
SBASF EAAdg ABEE, Sales Development, 48 Aigialeias, 15125 Maroussi, Greece

Metaflumizone (proposed common name) is a high performance insecticide
submitted for crop registration approval in the USA in 2004. Toxicological and
environmental studies indicate that there is low risk to applicators and handlers and
nontarget invertebrates including beneficial insects and pollinators. In addition,
metaflumizone exhibits outstanding efficacy on a variety of pests. Metaflumizone is
a representative of the semicarbazone class of chemistry and has a novel mode of
action, making it an ideal candidate insecticide for pest control and insect
resistance management.
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Field trials have shown excellent control on Lepidoptera: Pieris rapae, Pieris
brassicae, Spodoptera exigua, Spodoptera littoralis, Mamestra brassicae, Barathra
brassicae, Helicoverpa armigera, Pectiniphora gossypiella, Tuta absoluta, Plutella
maculipennis) and Coleoptera: Leptinotarsa decemlineata, Diabrotica virgifera-only
adults, comparable in efficacy to the leading market standards.
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Aigpelvnon tng ToIKAG Spdong TwV aIféPIWY eAdiwV TV £0TTEPISOEIBWV
OTIG TIPOVUNYPES TNG MUY TNG Meooyeiou o€ oxéon e T 0UCTACN TOUG

A. NAMAXPHETOZ!, A. KYMIMAPHEZ, N. MAMAAOMOYAOZ? kai M. MOAYZIOY*

7T,ur7uor EvrouoAoyiag & ewpyikng ZwoAoyiag, Mmevakeio duromraboloyikéd Ivariroiro, Kneioid
2Tpr’]pc1 AypoTikng Avatrtuéng, Anuokpiteio MavemioTApio Opdkng
3Epyaarﬁplo EvrouoAoyiag kai Mewpyikng ZwoAoyiag, Tunua ewrroviag, utikng Mapaywyng kai
Ayporikou lNepiBaArovrog MNavemoriuio Osooaliag, BAog
4Epya0r17p/o Xnueiag, Tunua eviko, ewtovikd MNavemiothuio ABnvwy

H mrapoucia Twv aiBépiwv eAaiwv aTo QAOIO TWV KAPTTWY TWV £0TTEPIOOEIBWV
arroteAei €vav ammd TOUG ONUAVTIKOTEPOUG TTAPAYOVTEG TTOU TOUG TTPOCDIdEl
avOekTIKOTNTA O€¢ TPOOPROAEG ammd Tn uUyag Tng Meooyeiou Ceratitis capitata
(Wiedemann) (Diptera: Tephritidae) (Aluja and Mangan 2008, Papachristos and
Papadopoulos 2009). Metafu twv dlapdpwy emdpAoewy TToU £XOUV Ta aIBépia
éAaia guykaTaAéyeTal Kal N TogIkr Toug dpdaon EvavTl TwV TIPOVUN@WY TOU EVIOUOU
(Papachristos et al. 2008). MeAethioape Tnv ToIkr dpdan Twv aIBépiwy eAaiwv aTod
Old@opa €idn Kal TTOIKINIEG €0TTEPIBOEIdWY O VEAPEG TTPOVUPPES TNG PUYAS TG
Meooyeiou kai digpeuviioaue T0 POAO Twv d1IAPOPWV CUCSTATIKWY TOUG.

Me améoTagn €yive TTapahapr aiBépiwy eAaiwv atmd KApTToUg TPIWY TTOIKIAILV
TropTokaAiwv (Merlin, New Hall kai ivd Aptag), piag TroikiAiag Aepoviwv (MayAnvn)
Kal atré vepdvtdia. XpnoIUOTIOINONKE aépia XPWHATOYypOaQYia — QOCHUATOMETPIO
padwv (GC-MS) yia Tnv avdAuon Twy Trapatmdvw aiBépiwv edaiwv. Ta aiBépia EAaia
TWV TTOPTOKAAIWV KaI TWV VEPAVTLIWYV TTEPIEiXaV KUPIWG Aloveévio (96.2 ¢wg 97.4%),
EVW OTO QIBEPIO TOU AEOVIOU N TTOCOTNTA TOU AIMOVEVIOU ATAV ONUAVTIKA MIKPOTEPN
(74.3%). Ze veapég TTPOVUPPEG TTPWTNG NAIKIOG TOU EVTOPOU TTOU avOTITUOOOVTAV
gg TEXVNTH TPOQN €QAPPOOTNKAY OIAPOPEG CUYKEVTPWOEIS TWV QIBEPIWY EAQiWY
KaBWS Kal Twv KUPIWV CUCTATIKWY TOUG (HMOVOTEPTTEVIWY KAl OECKITEPTTEVIWY) Kal
utroAoyioTnkav ol péoeg Bavarngdpes d6oeig. Ta aiBépia EAaia TwY TTOPTOKAAIWV
Kal Twv vepavtQiwv (LCsp 6.2 pe 7.1 pl aiBépiou ehaiou avd g Tpo@ng) Arav
ONMAVTIKG TOEIKOTEPA YIa TIG TIPOVUUQEG TOU EVTOPOU O€ axéon Pe Ta alBépia éAaia
Tou AepovioU (LCsp 9.4 pl aiBépiou eAaiou ava g Tpo@rg). H avaiuon Tng
TOEIKOTNTAG TWV OUCTATIKWY Twv aiBépiwv  eAaiwv Ta kKatétage oe (a) Ta
OpaCTIKOTEPA CUOTATIKA, OEUyoVWUEVA  HOVOTEPTTEVIO (KITPAAN, AIVOAOOAN, a-
TEPTTIVEOAN, TEPTTIVEV-4-OAn, AIVOAUAO QIBUAEOTEPQG, YEPAVUAO QIBUAECTEPAG KOl
vepUAo aiBuAeoTépag), (B) oTa PETPiWG dPaCTIKE, OEUYOVWHEVA UOVOTEPTTEVIA KOl
oeoKITepTTévia (R-(+) Kal S-(-) NIJOVEVIO, Y-TEPTTIVEVIO, JUPKEVIO, KOPUOQUAAEVIO Kal
BaAevoévio) kai (y) oTa AiyoTeEpo SpACTIKA, TTIVEVIA (Q-TTIVEVIO Kal B-TTIVEVIO).

EmmAéov, yia va diamoTwoei emakpIiBwg 0 poAog Twv d1apdpwyV CUCTATIKWY
oTnV TOEIKOTNTA TWV AIBEPIWY gAdiwy, £yIve SIOXWPIOHOS TwV aIBEpiwy eAaiwy pE
Xpwuatoypa@ia oTAANG Kal amopdévwon MIaG oelpds kKAaopdtwy. H e€géraon tng
TOEIKOTNTAG TWV KAAOUATWY £0€I1EE OTI N TTAPOUCIA TWV GUOTATIKWY TTOU UTTAPXOUV
0€ XAMNAEC TTEPIEKTIKOTNTEG OTO AIBEPIO £AAIO OTTWG ETTIONG KAl TWV 0EUYOVWHEVWVY
MovoTepTreviwy Ogv eTTNPEEACEl TNV TOEIKOTNTA TwV AIBépIwy eAaiwv. AapBdavovTtag
uTTOWnN TO BaBPO TOEIKOTNTAG TWV AIBEPIWY EAQIWY, TWV CUCTATIKWY TOUG KABWG Kal
TWV KAQOPATWY TOUG CUUTTEPAIVOUME OTI YIO TN MIKPOTEPN TOEIKOTNTA TOU QIBEPIOU
ehaiou Tou AegpovioU uTrelBuvn gival n TTapoudia onuUavTIKAG TToGOTNTAG G- Kal -
Tiveviwv n oTroia dev  Trapartnpeital OoTa aIBépia EAQIO TWV  KAPTTWV  TWV
TTOPTOKAAIWVY KOl TWV VEPAVTIIWV.
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Citrus essential oils toxicity against Mediterranean fruit fly larvae in relation
to their chemical composition

D.P. PAPACHRISTOS', A.C. KIMBARIS?, N.T. PAPADOPOULOS? and
M.G. POLISSIOU*

’Department of Entomology and Agricultural Zoology, Benaki Phytopathological Institute, 8 St. Delta
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Citrus peel essential oils are considered to constitute the most important factor
conferring resistance to citrus fruits against fruit flies. We studied the toxicity of
citrus essential oils against the larvae of the Mediterranean fruit fly Ceratitis capitata
(Wiedemann) (Diptera: Tephritidae). Essential oils were obtained from three sweet
orange varieties, one bitter orange and one lemon variety. Yield, chemical
composition and toxicity against neonates of the Mediterranean fruit fly were
determined in laboratory tests. Based on the chemical analysis, the toxicity of
commercially purchased major and minor components (monoterpenes and
sesquiterpenes) of citrus essential oils was determined. In addition, fractions were
isolated by column chromatography aiming at evaluating the role of minor
components in the toxicity of crude essential oils. Limonene was by far the most
abundant ingredient (96.2 to 97.4%) in all sweet orange varieties and in bitter
orange while the concentration of limonene was much lower in lemon essential oils
(74.3%). Orange and bitter orange essential oils (LCso values 6.2 to 7.1 pl/g food)
were more toxic than lemon essential oils (LCso value 9.4 ul/g food). The toxicity of
orange and bitter orange essential oils was similar to that of their major component
limonene. In tests of commercially purchased chemicals, the oxygenated
components were more toxic than hydrocarbons but their low concentration in citrus
essential oils could not affect the toxic activity of essential oils. The presence of a
and B-pinene seems to account for the lower toxicity of lemon essential oils in
relation to other citrus essential oils.
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ZUYKPITIKA HEAETN OpBoTITEPWY OE YEKATHEVO KOl APEKAOTO XWPO
auto@uoUg BAdoTnong otov Aiebvi) AgpoAipéva ABnvwv

£. ANTONATOZ', N. EMMANOYHA', A. ANATNQZTOMOYAOZX? kai
A. NTAMMNAKHE?

1Epyaorr7p/o ewpyikng ZwoAoyiag kar EvropoAoyiag, Newrroviké Mavemaoriuio ABnvwy 118 55
Abnva
2Ym7p£o/’a lMepiBarrovrog, evikn AieuBuvan Etaipikwv Ynpeoiwy, Aiebving AspoAiuévag ABnvwv
A.E. 190 19 Zméra

Ta Tvd dnuioupyouv TTPORANUa ata agpodpduia SIOTI atroTeAoUV Kivouvo yia
TNV AOQAAEIO TWV TITHOEWV KABWG PTTopouV va yivouv aitia TTpdkAnong nuIwyv o€
agpoTTAdva o€ TTEPITITWON TTPOCKPOUONGS WeE autd. Mia atrd Tig BaCIKEG aITieg TTou
TTPooeAKUOVTAI TO TTOUAIG €ival Kal N UTTapEN MEYOAOCWHWY EVTOUWY OE XWPOUG ME
XounAR autourll BAAGOTNON TOU UTTAPXOUuV OTa agpodpopia. O  Aigbvig
Aepohigévag ABnvwy oe cuvepyaaia pe 1o Epyaoctipio MewpyikAg ZwoAoyiag Kal
EvropoAoyiag Tou MewtrovikoU lMavemiotnuiou ABnvwv digdyel KaBe Xpodvo évav
WEKOAONO PE KATAAANAO EVTOMOKTOVO yia TNV KATATTOAEUNCN TWV EVTOMWY, IDIaiTEPA
Twyv OpBomTtépwyv, TOU TIPOoOEAKUoOUV Ta TITnvd. Kata 10 €10 2007
TTpayuaToTToINOnKe évag wekaouodg pe Carbaryl (Carbaryl) kai To 2008 évag pe
Fastac (Alpha cypermethrin). EA@ON PEPINVA WOTE O WEKAOPOG QUTOG va Yivel
otav uTTiApxav Kupiwg MIKPAG NAIKiag vuuges. Me okottd Tnv cUykpion Tng Travidag
Twyv OpBomTépwy OTNV WeKAOPEVN KAl OTNV awékaoTn Trepiox AauBdvovtav
Ociyyata kard Tnv Oietia 2007-2008 a1rd SUO TETOIEG YEITOVIKEG TTEPIOXES. H
delypatoAnyia yivotav pe diktu mrayideuong OTTwg Treplypa@eTal atrd Toug Evans et
al. (1983). H avayvwpion Twv diIa@oépwyv €10WV YIvoTav BAcn SIXOTOUIKWY KAEIBWV
(Uvarov 1966, Willemse 1985).

21NV Yekaopévn Treplox 1600 katd 1o €1o¢ 2007 600 kal katd 10 £€10¢ 2008
Bpédnkav 14 €idn OpbomTépwv evw atnv awékaoTn 20 kal 17 €idn avtioToixa. Ao
Ta 14 €idn TNG wekaouévng TTePIOXNG OTnv olkoyévela Acrididae dvnkav 9, oTnv
olkoyévela Tettigoniidae 4 kai otnv oikoyévela Gryllidae 1 €idog kal TIg 2 XpOVIEG.
Z1nv yeiroviky awékaotn teploxn 1o 2007 kai to 2008 otnv oikoyévela Acrididae
davnkav 9 kai 7 €idn avtioToixa, evw oTnv oikoyévela Tettigoniidae dvnkav 8 kai 7
€ion avrioToixa. ZTig oikoyéveleg Gryllidae kai Pyrgomorphidae aviikav 2 kai 1 €idog
avTioToixa kai Tig ®Uo XpoviéS. ETriong utmpxav onuavTikEG SIaPOopES OTA KUPIapXa
€idn METACU Twv dUO TTEPIOXWV Kal GTIG BUO XPOVIEG.

Katd 10 2007 T1a dartopa OpbBomtépwv ATav Katd 47,23% peiwpéva oTtnv
WEKOAOWEVN OE OXEON ME TNV AWEKAOTN TTEPIOXN. ZUYKEKPIYEVA AUTA TTOU AVNKAV
otnv oikoyévela Acrididae kai Tettigoniidae rtav 55,89% kai 15,78% Aiyétepa
avtigToixa. H diagopd auth oTtov apiBud Twv atépwyv TOOO TNG OIKOYEVEIQG
Acrididae 600 kai Tng oikoyévelag Tettigoniidae petagl wekaouévng Kal awékaoTng
TTEPIOXNG ATAV OTATIOTIKWG onuavTik (Mann-Whitney test). Katd 1o 2008 Ta dtoua
OpBormrépwv ATav Katd 84,95% pelwpéva oTnv Wekaopévn o€ OXEan ME TNV
ayékaoTn TTEPIOXN. ZUYKEKPIMEVA auTd TTou Avnkav oTnv olkoyévela Acrididae kai
Tettigoniidae Atav 83,21% ka1 89,51% Aiydtepa avtiotoixa. H diagopd auTr) oTov
apiBud Twv atopwv 1600 TNG oikoyévelag Acrididae 000 Kal TNG OIKOYEVEIQG
Tettigoniidae peTagU wekaouévng Kal aAWEKAOTNG TIEPIOXAG NATAV  OTATIOTIKWG
onuavTikr] (Mann-Whitney test).
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ATé Ta TTapaTTdvw Qaivetal OTI N €QPAPUOY €VOG POVO WEKAOPOU TO £TOG
onuioupyei peydaAn peiwon Twv OpBoTttépwy, av yivel TNV KAatdAANAn trepiodo, agou
TO TTEPICCOTEPA €iON QUTWY TWV EVTIOUMWY £XOUV Mia POVO yevid TO €T0G HE
QTTOTEAECHO va pnv utropoulv va avamTuéouv {avd uwnAd TTANBuoud pETa Tnv
TTpayuaToTroinon Tou wekaopou. H BiotroikiAoTNTa (8€ikTng Shannon-Weiner) oTtnv
wekaouévn trepioxf ATav 1,57 1o 2007 kar 1,28 10 2008 evw oTnv awékaoTtn ATav
2,17 ka1 1,55 avriotoixa. H agBovia €idwv (deiktng Margalef) Atav 1,96 kai 2,08
oTnNV WYeKaopEvn TTEPIOXA VW OTNV aWékaoTn ATav 2,62 kal 1,96 avTioToixwg yia Ta
Ouo £1n.
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Comparative study of Orthoptera in a treated and an untreated grassland area
in the Athens International Airport

S. ANTONATOS', N. EMMANUEL', A. ANAGNOSTOPOULOS? and
D. NTAMPAKIS?

"Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens, lera Odos 75,
11855 Athens, Greece
2Environmental Services Department, Corporate Services Unit, Athens International Airport S.A.,
19019 Spata, Greece

The Athens International Airport in cooperation with the laboratory of Agricultural
Zoology and Entomology of Agricultural University of Athens made an effort to
control Orthoptera occurring at airport grassland areas. For that a spray carried out
with the insecticides Carbaryl and Fastac on 2007 and 2008 respectively. To
compare the fauna of the Orthoptera in the treated and untreated area samples
were taken from those areas for the years 2007-2008.

In the treated area 14 species of Orthoptera were found in both years and in the
untreated one 20 and 17 respectively. There are differences between the dominant
species for the two areas. The population density of Orthoptera were reduced by
47,23% in the treated area during the year 2007 and by 84,95% in the year 2008.
There were statistical significant differences of the number of Acrididae and
Tettigoniidae between the two areas in both years. Biodiversity in the treated area
was lower than the untreated in both years.
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Emidpaon Tng 860ewg, TOu XpOVoU €KBETEWG Kal TOU €idoug Tou
ATTOONKEUPEVOU TTPOIOVTOG OTNV ATTOTEAECUATIKOTNTA TOU fipronil katd Tpiwv
€1I0WV EVTOHWYV £X0pWV TWV ATTOBNKEUPEVWV YEWPYIKWYV TTPOIOVTWYV KAl
TPOPipWV

N.I. KABAAAIEPATOX!, X.I. AOANAZIOY?, B.A. BATIAL? kau M.X. MNETZH?

7Ep\/c(cmjp/o lewpyiknc EvrouoAoyiag, Tunua EviopoAoyias kai ewpyikns ZwoAoyiag, Mmevakeio
@uromraboAoyiké Ivaritouro, 21epdavou AéAta 8, 14561 Knepioid
2Epyaorﬁplo lewpyikng ZwoAoyiag kai EvropoAoyiag, ewtovikd MNavemioriuio ABnvwv,
lepa O66¢ 75, 11855 Abrva
3T,ur7por BioAoyikn¢ ewpyiag, TexvoAoyiké Ekmaideutiko 10puua loviwv Nnowv,
lewpyikng 2xoAng 1, 28100 ApyooTtoAl, KepaAdovid

21NV TTapoUca WEAETN, EKTINABNKE N €VTOPOKTOVOG Opdaon Tou fipronil Katd Twv
akpaiwv  Sitophilus oryzae (Coleoptera: Curculionidae), Rhyzopertha dominica
(Coleoptera: Bostrychidae) ka1 Tribolium confusum (Coleoptera: Tenebrionidae),
EVIOUWY €XOPWV TWV ATTOBNKEUPEVWY YEWPYIKWY TTPOIOVTWY Kal TPO®idwy. Ol
Tapdyovieg Tou  JeAeTBnkav Aoav n  &60on e@apuoyng, To €idog TOu
aTroBnNKEUPEVOU TTPOIGVTOG KAl O XPOVOG EKBECEWG TWV EVTOUWY OTA TTPOIGVTA TTOU
0éxOnkav eméupaon. Ta mpoidvTa Tou egeTdoTnkav foav 10 okAnpd aITdpl, o
apapéaoitog, 10 KPIBAp! Kal To atro@Aoiwuévo pudl. To fipronil epapudoTnke ce dU0
0060¢i1g 0.1 ppm Kal 1 ppm, €vw 1 aTTOTEAECHATIKOTNTE TOU OTA TTAPATIAVW TTPOIOVTA
EKTINAONKE PETA aTTd 48 Wpeg Kal 7 NUEPEG eKBECEWS Twv €EETOTBEVTWY €10WV
eviopwyv. KaB' 6An tnv didpkeia Twv TTEIpapaTwy n Bepuokpaaia aAAd Kal n OXETIKN
uypacia Tapéueivav  otaBepéc  oTtoug 25°C  kai  65% avriotoiwg. H
amroteAeopaTikOTNTA TOU fipronil augnBnke onuavtikwg pe TNV 060N €PAPUOYAS
aAAG Kal TO Xpovo ekBéoews. MeTagl Twv 10wV eviduwy TTou egetdoTnkay, 1o S.
oryzae Atav 1O O guaiobnTto aTo fipronil evw 10 R. dominica TO TTO0 AVOEKTIKO.
leviKWG, Ta uPnAGTEPA TTOCOOTA BvNoINOTNTAG TWV EVIOUWY TTapatnERnkav oTo
oITdp! Kal oTov apaBooito o€ oxéon Pe To pUQI kKal To KpIBdpl. Adon Tou fipronil ion
ME 1 ppm, KB’ OTI IBIITEPWS ATTOTEAECUATIKN, Ba UTTOPOUCE VA EKTIUNOEI TTEPAITEPW
o€ OTI aQOopd Ta UTTOAEIJPOTA TTOU a@rvel OTO OTTOONKEUPEVA TTPOIOVTA, WOTE TO
fipronil va ptropei va xpnoipgotroinBei pe ac@daAeia oTo HEANOV WG TTPOCTATEUTIKO
EVTOUOKTOVO O€ atmmobnkeupéva aitnpad.
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Effect of dose, exposure interval and commodity on the efficacy of fipronil
against three stored product insects

N.G. KAVALLIERATOS', C.G. ATHANASSIOU?, B.J. VAYIAS? and P.C. BETSI®

"Laboratory of Agricultural Entomology, Department of Entomology and Agricultural Zoology, Benaki
Phytopathological Institute, 8 Stefanou Delta str., 14561 Kifissia, Greece
ZLaboratory of Agricultural Zoology and Entomology, Agricultural University of Athens, 75 lera Odos
str., 11855 Athens, Greece
3Depan‘ment of Biological Agriculture, Technological Educational Institute of lonian Islands, 1
Georgikis Sholis str., 28100 Argostolion, Cephalonia, Greece

Laboratory bioassays were conducted to assess fipronil as a potential grain
protectant against adults of Sitophilus oryzae (Coleoptera: Curculionidae), Tribolium
confusum (Coleoptera: Tenebrionidae) and Rhyzopertha dominica (Coleoptera:
Bostrychidae). Factors such as dose rate, exposure interval, and commodity were
evaluated in relation to their impact on the insecticidal activity of fipronil. Efficacy of
fipronil was evaluated at two application rates (0.1 ppm, 1 ppm) on four grain
commodities (hard wheat, barley, maize, paddy rice). Mortality was assessed after
48 hours and 7 days of exposure and bioassays were carried out at 25°C and 65%
relative humidity. Although performance of fipronil among the tested commodities
was species dependant, increasing doses and exposures enhanced efficacy. Of the
tested species, S. oryzae appeared to be the most susceptible to fipronil, while R.
dominca the most tolerant one. In addition, this substance appeared to be more
effective in wheat or maize than in barley or paddy rice. In conclusion, fipronil
appeared to be very effective alternative to the existing substances in stored grain
protection at application rates not lower than 1 ppm and therefore, such rates
require further evaluation in terms of safety for the consumer and residues on
stored products.
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AgloAdynon ammoTeAeCUATIKOTNTAG TOU EVTOHOKTOVOU Dantop (Clothianidin
50% wi/w) WG o€ kaAAiépyeieg unAIdG, podakiVvIAG, TTATATAG, TOUATAG,
HAPOUAIOU KaI ETITPATTEIWV OTAPUAIWY

M. ANTQNAKOY, M. XOYPAAZ, O. APATIOINANNHZ, K. MONTIKAKOZ kai
N. ZOYAANTZOZ

XeAhapdpu AE, ®AEuiyk 15, Mapouor 15123

A6 10 2006 péxpr To 2008 n Mepapatiky Movada Aypou Tng XeAAagdpu A.E.
TIPAYHOTOTTOINCE €VTEKA TTEIPAMATA YIA TNV EKTIUNON TNG OTTOTEAEOUATIKOTNTAG TOU
evtopoktévou Dantop (clothianidin 50% w/w) WG 1ng Sumitomo Chemical Agro
Europe S.A.S. Z1a TévTe OTOXOG ATAV OI APIBEG OE OTTWPOPOPA Kal HAPOUAIL. ETa
uttéAoITTa €€ aTdyol fiTav o Bpitrag Frankliniella occidentalis ka1 0 YeuddKOKKOG OTA
emTPATTECIA OTAQUAIO, 0 SopUPOPOG OTNV TTATATA Kal N Aupidpula oTnv TOPATA.
Mpokelpgévou va ekTINBoOUV o1 KAataAAnAOTepeg OOCEIC €QAPUOYAG TO TIPOIGV
dokIudoTnke 0¢ €va eUpog atd 40 - 300 g/ha avaloya pe TO €VIOMO Kal Thv
KaAAIEpyela.

O TreIpapatikdg oxedIOOPOG Kal N EKTIUNON TWV ATTOTEAECUATWY €yivav Pe BAan
TIG KaTeuBuvTrpieg 0dnyieg Tou EPPO. Xtov oxedlaoud OAwv Twv TTEIpapdTwy
TTepIAQUBAvOVTaY PAPTUPES ava@opds Kal aWékaoTog. Q¢ TTpoidvIa avagopdg
XPNOIJOTTOINBNKAY ~ €VTOMOKTOVO — pE  amodedelyuévn oty mpdén TNV
ATTOTEAEOUATIKOTNTA  TOUG KAl EYKEKPIMEVA yIA TA OUYKEKPIMEVA EvTopa  Kal
KaANIEpyEIEG. Z€ OAa Ta Treipduata Ta armmoTeAéopara avaAlbnkav OTATIOTIKA Kal
€yIVE EKTIUNON TNG ATTOTEAEOUATIKOTATAG.

Me Baon Ta Trapdévta TElpduaTa pia e@apuoyn Tou Dantop 50WG katd Tnv
EMPAVION TWV EVTOPWY €AEYXEl TTOAU OTTOTEAECMOTIKA TIG TTPOOROAEG TWV APiIdWV
oTn MnNAIG, TN PodaKIvIA Kal TO PApoUAl, TG AupiduUlag OTnV TOWATO Kal TOU
dopupdpou OTnv TTATATa PE avadloya R Kal KOAAiTEpa aTToTeAéopata atmd Ta
TTpoidvTa avagopds. Katd Tou weudOKOKKOU OTa emMTPATTEid OTa®UAIG  pia
epappoyrp Tou Dantop 50WG 6tav o TANBucouég ATtav  augnuévog Kal Ta
CUMUTITWHATA  TNG  TTPOCROAAG  €u@avr) ammodeiXTNKe TTOAU  QTTOTEAETUATIKA
€EAOXIOTOTTOIVTAG TA CUUTITWHOTO OTA WEIMA OTAQUAIO. AvTiBeTa pia epapuoyh
Katé Tnv 1EPiodo 1TTou 0 TTANBUOPOG ATAV TTOAU XAPNAGG Kal dev gixav ep@avioTei
oupTITwpara TTPooBoAng dev £dwoe atmoTeAéopara. To TTpoidv avagopds Oev
€dwaoe atmmoTteAéoparta og Kapia atrd TiIg TePIddoug e@appoyns. Katd tou Bpitra pia
epappoyn Tou Dantop 50WG katd Tnv TAAPn &vBion ATAV ATTOTEAEGUATIKA Kal
MeEiwoe ONUAvTIKA TO CUUTITWMOTA  TIPOCPROAG OTa  WPINA  OTAQUAID  UE
ATTOTEAEOUATIKOTNTA OOIA PE TO TIPOIOV AvVA@POPAG TTOU £QApPOoOnKe Tnv idia
Tepiodo. AvtiBeta 6Tav To TTPOIOV £QAPPOOTNKE KATA TNV £€vapén TNG wpigavong n
Meiwan TG TTPOCOROARG dev ATAV APKETA IKAVOTTOINTIKA oUTe amd 1o Dantop 50WG
ouUTE ATTO TO AVTIOTOIXO TTPOIOV ava@opdc.

TENOG €yive egPavig N Hakpd didpkela dpAong ToU TTPOIGVTOG Kal, TNV TTAEIoyn@ia
TWV TEIPAUATWY, MIG CAQAG avTatmokpion oTtnv augnon Tng doong. Kavéva
OUPTITWHA QUTOTOEIKOTNTAG BEV TTAPATNPNONKE O€ Kapia KaANiEpyela.
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Efficacy evaluation of the insecticide Dantop (Clothianidin 50% w/w) WG in
apples, peaches, potatoes, tomatoes, lettuces and table grapes

M. ANTONAKOU, M. CHOURDAS, Th. ARAPOGIANNIS, C. PONTIKAKOS and
N. SOULANTZOS

Hellafarm S.A., Fleming 15, Maroussi 15123, Greece

During the years 2006 and 2008 the Field Trial Unit of Hellafarm S.A. conducted
eleven trials to evaluate the efficacy of Dantop (clothianidin 50% w/w) WG, an
insecticide of Sumitomo Chemical Agro Europe S.A.S. Five trials conducted in
orchards and lettuce against aphids. The target insects of the rest six trials were
Frankliniella occidentalis thrips and mealy bug in table grapes, Liriomyza in tomato
and Colorado beetle in potato. A wide range of dose rates (40 - 300 g/ha) was
tested to evaluate the most suitable for each specific crop and pest.

Trial design and efficacy evaluation were based on the relevant EPPO
guidelines. Treated and untreated controls were always included in the trial design.
Insecticides registered in Greece for the specific crop/pest combination and known
to be effective in practice were chosen as reference compounds. In all trials
statistical analysis and efficacy evaluation were performed.

Based on the presented trials one application of Dantop 50WG at the
appearance of the target insects proved very effective against aphids in apple,
peach and lettuce as well as against Liriomyza in tomato and Colorado beetle in
potato with results similar to or better than the reference products. In lettuce the
application repeated 7 days later making the results even better. Concerning mealy
bug in table grapes one application of Dantop 50WG when the population level was
increased and the infestation symptoms became obvious (plant stage “beginning of
ripening”) proved very effective minimizing the infestation symptoms on the fruits at
harvest. An application at earlier plant stages with low infestation and symptoms not
visible yet resulted in insufficient control. It should be noted that the reference
product did not control the pest in any of the three treatment periods. Finally one
application of Dantop 50WG at “full flowering” significantly reduced the symptoms
caused by F. occidentalis thrips in mature fruits with results similar to or better than
the reference product. On the contrary when applied at the beginning of ripening
both Dantop 50WG and the reference product gave relatively poor results. In the
majority of the trials a clear dose rate response has been observed. A long lasting
effect of the product was also observed. No phytotoxicity symptoms were observed
in any of the crops tested.
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To&ikoTnTa aIBéPIWYV EAdiwV OTOV PeUBOKOKKO TOU auTTeAIOU Planococcus
ficus (Hemiptera: Pseudococcidae)

®. KAPAMAOYNA', A. KYMIMAPHZZ M. NANATEAKQNA', E. TEQPA',
A. MIXAHAAKHZ® kai A. MANAXPHETOZ®

! Mmevakeio @urormraboAoyikd Ivorirouro, Tunua EAEyxou ewpyikwv Papudkwy kai
PuUTOPAPUAKEUTIKNAG, ZTePavou AéAta 8, 14561 Kneioid
2Anuokpiteio MavemoTiuio Opdkng, Tunua Ayporikig Avamuéng, Mavialisou 193, 68200 Néa
Opeoniada
SMrmevakeio @urorraboAoyikd Ivorirouro, Tunua EviopoAoyiag & ewpyikng ZwoAoyiag, 2tepdvou AéAta
8, 14561 Knpioid

O weudokokkog Tou aptreAiol  Planococcus ficus (Signoret) (Hemiptera:
Pseudococcidae) armroteAei eviopoAoyiKO exOp6 0€ TTOAAEG QUTTEAOTTAPAYWYIKEG
TTEPIOXEG Tou KOopou (Meooyeiokry {wvn Tng Eupwtrng, Bopeia kai NéTia A@pikA,
Méon AvatoAn, KaAhipdpvia, Me€iko, ApyevTivi]) Kai €ival To KUPIO €i00G WEUDOKOKKOU
TToU TTPOCRAAAEI TO auTTéNl oTn Xwpa Hag (HpdkAeio, Medommévvnoog) (ScaleNet
database, Tzanakakis and Katsoyannos 2003).

2KOTTOC TNG Epyaaiag ATav va TTPoadIopIoTEl N TOLIKA dpAon opICUEVWY AIBEPIWY
eAaiwv oTov WeudOKOKKO Tou autreAlol. Ta aiBépia éAaia TTou OOKINACTRKAV
TTpoépyovtav amd Ta apwpaTikd@ euta Ocimum basilicum L. (Bacihikdg), Satureja
thymbra L. (Bpouutn), Lavandula angustifolia Mill (AeBdavta) kai Mentha piperita L.
(MévTa), ka1 atrd KapTToug Twv eatrepidocidwyv Citrus sinensis L. (TropTokdAl) kai C.
limon L. (Aepévi). H mapahafl Twv aiBepiwv eAaiwv amd Ta @UTA €yive PE
udpoatrooTagn We ouokeury TOTTou Clevenger kal akoAoUBnoe avaAuon yia Tov
TTPOCdIOPICUO TNG OUCTACNAG TOUG HE OEPIO XPWUOTOYPA®Ia — (PACUOTOUETPIA
padwv (GC-MS). H 1ogIkéTnTa TwV aIBépIwV eAaiwy GTOV WEUDOKOKKO TOU AUTTEAIOU
TTPOOdIoPIoTNKE ME PIOOOKIUEG OTO EPYAOTHAPIO Ot ATOMa ammd OUo KAAOEIG
peyéBoug, 1-1,5 mm kai >1,5 mm, trou TrepieAduBavav Kupiwg vuugeg 3" nAikiog
Kal evijAika BnAukd TTpiv Tnv worTokia, avtioTtoixa. Weudodkokkol Tng idlag kKAdong
peyéBoug (BloAoyikoUu oTadiou) ToTTOBETOUVTAV O€ (QUAAD QUTTEAIOU TTAVW OF
UTTOOTPWHG Pe ayap péoa oe TpIRAia Petri (9 cm) kai wekdlovtav PéXPl aTTOPPONG
ME udATIKO OIGAUMa (ME YOAOKTWHATOTTOINTA) OI0QOPWY CUYKEVIPWOEWV TWV
aIBEpIwy eAaiwv. EIKOOITEOOEPIG WPEG META TOV WEKAOWO yivovtav PETPNON Tng
BvNOoIUOTNTOG TWV EVTOPWY Kal EAEYXOVTAV Ta WEKATHEVA QUAAG TOU auTTEAIOU YIa
TNV TTAPOUCIO CUPTITWHUATWY QUTOTOEIKOTNTAG.

Tnv 10xXupo6TEPN TOEIKN OPACN £vavTl TOU evIOUOU eu@Avicav Ta aiBépia €Aaia
TTOU aTTOPOVWONKav atrd TouG KAPTToUg Twv €0TTEPIBOEIdWY KOBWG Kal autd TTou
atropovwenkav aro Tn Yévra Kal To 8pouuT pe TINEG LCsp TTOU KupaivovTav PeTagu
3 kan 7 yl aiBépiou ehaiou/ml udatikou diaAUpaTog avaloya Ue To €idog Tou albepiou
eAaiou kal To aTAdIO avAaTTTUENG TOou evTdpou. Evdidueon frav n dpdon Tou aiBepiou
ehaiou TG AeBdvrag pe TIPEG LCso 22 kai 25 pl aiBepiou eAaiou/ml udarikoU
SloAUpaTOG yia TIG VOUpeg 3™ nAikiog kal Ta eviiAika BnAukd Tou eviduou,
avtigToixa. Tn pikpdTePn dpdaon £5¢1Ee TO aIBépio EAaio Tou BaaiAikoU ue TINEG LCs
52 ka1 49 pl aiBépiou eAaiou/ml udaTikoU SiaAlpaTog yia Tig VOugeg 3™ nAikiag kai
Ta evAAKa BnAukd, avTtioToixa. Agv  TTapaTnPEABnKav OTATIOTIKA GCNUAVTIKES
BlaPopEG PETAEY TwV TIWY Twv LCsp TTOU uttoAoyioTnkav yia Tig vOugeg 3™ nAikiag
Kal Ta eVAAIKa BnAUKa yia kaBe aiBépio €Aaio. MNa Ta aiBépia éAaia TnG AeBAvTag, Tou
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BpoupTTioU Kal TNG PEVTAG TTapaTNPABNKE EAAPPA QUTOTOEIKOTNTA OTIG UWNAOTEPES
OUYKEVTPWOEIG TTOU OOKINAoTNKAV €vw) yia To aiBépio €Aaio Tou PaciAikou
TTaPATNENBONKE CNUAVTIKA QUTOTOLIKOTNTA OTIG TTEPICOOTEPEG GUYKEVTPWOEIG TTOU
ookiydoTtnkav. AvtiBeta  yia 1o aiBépia €Aalo Twv  eoTTEPIOOLIdWY  Bev
TTaPATNEAONKAV CUUTITWHATA QUTOTOLIKOTNTAG OTA QUAAQ TOU QUTTEAIOU O€ Kapia
atrd TIG dOKINAOBEIoEG TUYKEVTPWOEIS. Ta aiBépia EAaia TTOU £EETAGTNKAV QaiveTal
va BIaB£TouV 1Io0XUPr EVTOUOKTOVO dpdan &vavTi TOU WEUDOKOKKOU TOU apTTEAIOU av
Kal yIa opiopéva atrd auTtd n moaveTNTa £QAPUOYAS TOUG YI' AUTO TO GKOTTO KPIVETAIl
au@iBoAn Adyw Tng TTpokaAoUpevnGg QUTOTOEIKOTNTAG. X& KABe TTEPITTITWON
ATTQITEITAI ETTITTAEOV TTEIPAUATIONOG YIO VA OIEUKPIVIOTEI N OTTOTEAECHATIKOTNTA TOUG
o€ ouvlnkeg aypol KaBwg Kal ol TUXOV duoueveig eTIOPACEIG TTOU UTTOPET va £XOuV
€iTe OTA TTPEPVA TOU QPTTEAIOU EITE GTOUG PUTIKOUG £XOPOUG TOU WEUDOKOKKOU.

BiAioypaepia
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Toxicity of essential oils on the vine mealybug Planococcus ficus (Hemiptera:
Pseudococcidae)

F. KARAMAOUNA' A.C. KIMBARIS?, P. PAPATSAKONA' E. TSORA', A.
MICHAELAKIS® and D. PAPACHRISTOS?®

"Benaki Phytopathological Institute, Department of Pesticides Control and Phytopharmacy,
8 St. Delta str., 14561 Kifisia, Greece
2Democritus University of Thrace, Faculty of Agricultural Development, 193 Pantazidou Street,
68200 New Orestiada, Greece
3 Benaki Phytopathological Institute, Department of Entomology & Agricultural Zoology, 8 St. Delta str.,
14561 Kifisia, Greece

The vine mealybug Planococcus ficus (Signoret) (Hemiptera: Pseudococcidae), is
a pest in grapevine growing areas world wide (Mediterranean regions of Europe,
North and South Africa, Middle East, California, Mexico Argentina) and it is the
most common mealybug species infesting grapevine in Greece (Herakleio,
Peloponese) (ScaleNet database; Tzanakakis and Katsoyannos 2003)..

The aim of this experimental study was to determine the toxicity of some
essential oils against the vine mealybug. The tested essential oils were extracted by
hydrodistillation using Clevenger apparatus from the aromatic plants Ocimum
basilicum L. (basil), Satureja thymbra L. (thyme-leaved savory), Lavandula
angustifolia Mill (lavender) and Mentha piperita L. (mint), and from fruits of Citrus
sinensis L. (orange) and C. limon L. (lemon). Before use essential oils were
analyzed by gas chromatography—mass phasmatometry (GC-MS). Toxicity of the
essential oils against the vine mealybug was determined by bioassays in the



9" Suvedpia: Xnuikn Avriuetwman - Néa Evrouokréova 319

laboratory at two size classes of the insect, 1-1.5 mm and > 1.5 mm, which mainly
consisted of 3™ instar nymphs and pre-ovipositing female adults respectively.
Mealybugs of the same size class (life stage) were placed on grape vine leaves
lying on a layer of agar in Petri dishes (9 cm) and they were sprayed with water
solutions of different concentrations of the essential oils (in the presence of an
emulsifier) until run off. Twenty four hours after spraying application insect mortality
was recorded and the sprayed leaves were checked for the presence of
phytotoxicity.

Essential oils of citrus fruits and the aromatic plants mint and thyme—leaved
savory had the highest toxicity on the vine mealybug with LCsy values 3-7 pl
essential oil/ml of water solution depending on the essential oil and the mealybug
life stage. Toxicity of lavender essential oil was intermediate with LCsy values 22
and 25 pl essential oil/ml of water solution for 3" instar nymphs and female adults
of the vine mealybug, respectively. The essential oil of basil showed the lowest
toxicity with LCs values 52 and 49 pl essential oil/ml of water solution for 3™ instar
nymphs and female adults of the vine mealybug, respectively. LCso values did not
statistically differ between 3™ instar nymphs and female adults for each essential
oil. Essential oils of lavender, thyme-leaved savory and mint caused low
phytotoxicity in the highest concentrations tested whereas basil caused high
phytotoxicity in most of the tested concentrations. No phytotoxicity symptoms were
observed on grape vine leaves treated with the citrus essential oils. Overall, the
tested essential oils seem to have a strong insecticidal effect against the vine
mealybug but some of them cause phytotoxicity which should be a restriction for
their potential use to control the pest. Further experimentation is needed in order to
determine the efficacy of essential oils in the field and possible adverse effects on
grape vine or the natural enemies of the vine mealybug.
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To&IKOTNTA TWV ATHWYV OPICHEVWY AIBEPIWY EAdiwWY O€ TETOEPA £€idN aPidwyv

A. KYMNAPHEZ'!, A. MANAXPHZITOZ?, A. MIXAHAAKHZ2, A MAPTINOY? kai
M. MOAYZIOY?

1Tul7ua Ayporikng Avarrruéng, Anuokpireio lNMavemoriuio Opdkng
2Tpr’]/Ja Evroyo)\oyiag & ewpyikng ZwoAoyiag, Mmevakeio @uromraBoAoyiko Ivarirouro, Kneioia
Epyaornpio Xnueiag, Tunua eviko, Mewtroviké MNavemoariuio ABnvwyv

O1 deutepoyeveic PETABOAITEG Twv QUTWV Kal €10IKOTEPA Ta aiBépia éAaia Ba
uTTOpoUCaV va aTroTEAECOUV ONPAVTIKA TTNYr AvIANONG OUCIWV HE ONPAVTIKEG
eQappoyég oTn dlaxeipion eviopwyv exBpwv Twv @uTWV (Isman 2006). ToAAG
a1Bépia €éAala, KaBWS Kal Ta HOVOTEPTTEVIA WG KUPIA GUCTATIKA TOUG, TTapouaidlouv
iIoxupry BioAoyikrp Opdon yia éva  PeEYAAO apiBUd  evIOUWV  EXBPWV  TWwV
KaAAiepyoUpevwy uTwV (Isman 2000, Papachristos et al. 2004).

2KOTTOG TWV TTEIPAPATWY ATAV va TTPoadlopiaTei N TOgIKA dpdan Twv aiBépiwy
eAaiwv atd Ta Qutd: Mentha pulegium L. (@AIoKoUVI, QUTG GUAAEXBNKav atrd dUo
meploxég TG EAANGSag), Mentha piperita L. (pévra), Ocimum basilicum L.
(Baoihikég) kai Citrus sinensis L. (TTopTokd&AI) oTa €idn Twv aQidwv: Aphis fabae
Scopoli, Acyrthosiphon pisum (Harris), Macrosiphoniella sanborni (Gillette) kai
Myzus persicae (Sulzer).

H mapaAafl Twv aiBépiwv ehaiwv €yive pe amméoTagn kal avaAlbnkav wg TTpog
TN oUOTACK TOUG UE QEPIa XpwHATOypagia — gacpaToueTpia palwv (GC-MS). MNa
TOV TTPOCJIOPICHO TWV Bavatn@opwy CUYKEVIPWOEWY TwV aIBEPIWY  €Adiwy
QTTOIKIEG aQidwv TTOU gixav TOTTOBEeTNOEI O€ yudAiva doxeia dykou 5 | ekTéBnkav yia
24 WPEG GTOUG ATHOUG HIAG KAIMOKOG GUYKEVTPWOEWYV TWV AIBEPIWY EAAiWV.

O1 atpoi 6Awv Twv aIBépiwv eAaiwv ATav TogIKoi yia TIC aideg pe TINES LCsp TTOU
Kupavenkav atmé 0.17 éwg 1.92 pl/l avdAloya pe 10 €idog Tou aIBépIou gAaiou Kal
TWV a@idwv. Ta TogIkoTEPa aIBépia éAala ATAv AUTA TToU TTAPOAAPONKav atod To
QAIOKOUVI Kal Tn MEVTA evwd) TO AIyOTEPO TOEIKO NATav TO aIBépIo éAaio TOU
TopTOKOAIOU.  Ta €idn Twv a@idwv A. fabae kai M. sanborni Trapouciacav
MEYOAUTEPN €UTTABEIO OTOUG ATHOUG TwV aIBépiwy eAaiwv e oxéon We Ta €idn A.
pisum kai M. persicae.

Av Kal Ta cuykekpipéva alBépia éhaia TTapouaidlouv uwnAr Togikr dpaan £vavTi
TWV aQidwv 0c CUVORKEG £pyaoTnpiou, ATTAITEITAlI TTEPAITEPW TTEIPAPATIONOG WOTE
va €EETAOTEN N ATTOTEAECUATIKOTNTAG TOUG O€ OUVONKeG BepUOKNTTiOU KABWG Kail n
TUXOV OUCUEVEIC ETIOPATEIG TTOU UTTOPEI va €xouv €iTe aTa KaAAiEpyoUpeva QUTA
(puTOTOEIKATNTA) EITE TTOUG PUOIKOUG £XOPOUG TWV CPIdWV.
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Toxicity of essential oils vapors against four aphids species

A.C. KIMBARIS', D.P. PAPACHRISTOS?, A. MICHAELAKIS?, A. MARTINOU?
and M.G. POLISSIOU®
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Str., 145 61, Kifissia, Athens, Greece
3L aboratory of Chemistry, Agricultural University of Athens, 75 lera odos Street, Athens, Greece

The toxicity of five essential oil (Mentha pulegium L. (two populations), Mentha
piperita L., Ocimum basilicum L and Citrus sinensis L.) vapours was tested against
four aphid species, the black bean aphid Aphis fabae Scopoli, the pea aphid
Acyrthosiphon pisum (Harris), the chrysanthemum aphid Macrosiphoniella sanborni
(Gillette) and the green peach aphid Myzus persicae (Sulzer). All essential oils
exhibited strong insecticidal activity against all aphid species tested with LCs
values ranging between 0.17 to 1.92 ul/l air depending on the aphid species and
the essential oil. For all four aphid species tested, pennyroyal essential oil was the
most active and the least toxic was the orange essential oil. A. fabae and M.
sanbornii were more susceptible compared to the other two aphid species. A. pisum
and M. persicae showed the same susceptibility to pennyroyal (one population),
peppermint and basil essential oils while for pennyroyal (the other population) and
orange essential oil A. pisum was more susceptible than M. persicae.
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AvTipeTwTion TNG a@idog Brevicoryne brassicae (Hemiptera: Aphididae) otnv
eAaiokpaupn pe xpAon aiBépiwv eAaiwv dudopou (Menta viridis), uosowTTOU
(Hyssopus officinalis), cdaABiag (Salvia triloba), pdpaBou (Foeniculum
vulgare) kai BaoiAikoU TTAaTd@uAAou (Ocimum basilicum)

N.®. XATZOMOYAOY' ka1 Z.A. ZAPTAAOYAHE?

"E6viké 16puua Ayporikns Epeuvag, Kévipo lMewpyikng Epsuvag Bopeiou EAAGOOG, Tunua
Apwpartikwy - @apuakeutikwv Purwy, 57001 Oépun, Ocooalovikn
FOviké 16puua Ayporikng Epeuvag, Ivorirouto lNpootaciag Purwy Osooatovikng, T.0. 60324,
57001 Oépun, O@eooalovikn

H xprion ouveBETIKWV XNUIKWY OUCIWV £vAVTIOV TwV TTaBoyOvwyY Kal Twv exX0pwv
TWV QUTWV TTOPAMEVEI N KUPIO TTNYA TTPOANWNG Kal EAEYXOU TWV QUTOTTAPACITWV.
QoT1600, 0€ TTOAEG TTEPITITWOEIG, N AVATITUEN aVOEKTIKOTNTOG OTA EVIOUOKTOVA OTTO
TOUG €X0p0oUG TwV QUTWYV OAAG Kal 0 KivOuvog yia Tnv avBpwTivn uyeia Kal To
TEPIBAANOV aTTé TIG evwoelg auTég, divel wlNon oTnv €peuva yia EVAAANOKTIKA
QUTOTTPOOTATEUTIKA TTpoidvTa (Raquel and Zygadlo 2007). Mia peyGdAn T1mnyn
TETOIWV TTPOIOGVTWYV €ival T QUTA. Ta QUTA EUTTEPIEXOUV OPICHUEVEG XNUIKEG EVWIOEIG
Tou Ogv €ival APECO XPNOIMES OTNV AVATITUEA TOUG (OEUTEPOYEVEIG METABOAITEG).
Autoi o1 QuTIKOi PETABOAITEG BewpoUvTal OUVABWG AUUVTIKEG EVWOEIC ] JETEXOVTEG
g€ QUUVTIKOUG Pnxaviopoug (Sigpyaaieg) evavtiov @utopaywy €1dwv (Rosenthal
and Janzen 1979). Ta aiBépia €éAaia QUTIKAG TTPoEAeuang eival yvwoTd BI0dpaaTIKA
atrd TNV apxaidtnTa. MoAAd pdAioTa ammd autd £xouv KATToIoU €i00UG KOTTVIOTIKA
opdon (Soon et al. 2003) TTou dieukoAUvel TNV dIEiOBUCT) TOUG OE ETTIPAVEIEG TTOU
@Oavouv dUokoAa GAAOU €idOUG QUTOTTPOCTATEUTIKA TTPOIOVTA.

21NV gpyaaia auTtr aloAoynBnke n EVTOPOKTOVOG dpAan TTEVTE aiBepiwy eAdiwy
evavtiov TNG a@idog Brevicoryne brassicae (Homoptera: Aphididae). MeAetiOnkav
Ta aiBépia €Aaia Tou dudapou (Mentha spicata), UoowTtrou (Hyssopus officinalis),
@aokopnAou (Salvia fruticosa), pdpabou (Foeniculum vulgare Mill.) kai BaciAikou
mAaTUQUANOU (O. basilicum - sweet basil), TpoepxOueva aTmmd TTEIPAPATIKESG
KaANIEpyeleg Tou TuApatog ApwuaTikwyv kal PapuakeuTikwv Putwy Tou EOIATE. H
B. brassicae, yvwoTh w¢g a@ida Twv Adxavwy, gival eupwTTdiko €idog TTou BpiokeTal
TWPA Kal o€ TTOAEG AAAEG TTEPIOXEG TOU KOOHOU. [MpooBAaAAel TTOANG QuTd, OTTWG TO
AGxavo, PTTPOKOAO, KOUVOUTTIOI Kal TTOAAG GAAQ OUYYEVA QUTA TNG OIKOYEVEIQG TWV
ZTaupavowv.

O1 emeppdoeig éyivav o KaMiépyela eAalokpapPng (Brassica napus) oTov
utraiBpio xwpo Tou IvoTitoutou lMpooTaciag Putwv Otaoalovikng. Wekdabnkav
TE0OEPIG ONAdES QUTWYV avd petaxeipion, pe 0.75ml aiBépio €Aaio dudapou, 0.5ml
aiBépio éAailo uoowTtou, 1.75ml aiBépio éAaio odABiag, 0.75ml aiBépio éAaio
papaBou kai 1.75ml aiBépio éAaio BaaiAikou og 500ml vepou avrtioToixa.

Ta amoteAéopata €0eifav OTI To aIBépio éAalo Tou "YOOWTIOU Kal TOu
daokdéunhou ATav TTOAU atroTeAeapatikd (90% BvnoiudtnTa) evavtiov TG agidag B.
brassicae. Agloonueiwto UTTAPEE TO yeyovog OTI O QUOIKOG TTAPACITIONOS TOU
EVTOMOU O€ OAEG TIG TTEPITITWOEIG NTAV ONUAVTIKOG KAl OVETTNPEOOTOG At TIG
emeuPacelc. Auté ToToTIOIEl OTI TA QUOIKA TTAPACITA TOU EVTOMOU OTOXOU, OtV
emnpeddovtal ammd TIG €TMEPPACEIG PE Ta AIBEpIa EAaIa TwWV XPNOIPOTTOINBEVTWY
QUTWV.
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Control of the aphid Brevicoryne brassicae (Hemiptera: Aphididae) on
Brassica napus, using essential oils of the herbs Menta viridis, Hyssopus
officinalis, Salvia triloba, Foeniculum vulgare and Ocimum basilicum

P.F. HATZOPOULOS" and Z.D. ZARTALOUDIS?

"National Agricultural Research Foundation, Department of Aromatic and Pharmaceutical Plants,
57001 Thermi, Thessaloniki, Greece
2National Agricultural Research Foundation, Plant Protection Institute of Thessaloniki, P.O.Box:
60324, 57001 Thermi, Thessaloniki, Greece

Brevicoryne brassicae (Hemiptera: Aphididae) is a cosmopolitan European
aphid species. It is a severe pest, of the cabbage, broccoli, cauliflower and a lot of
other species of the family Cruciferae. In the present study we investigated the
insecticidal activity of five essential oils against the aphid B. brassicae. The
essential oils from Spearmint (Mentha spicata), Hyssop (Hyssopus officinalis),
Greek Sage (Salvia fruticosa), Fennel (Foeniculum vulgare Mill.) and Basil (O.
basilicum - sweet basil), were originated from cultivated plants in the Department of
Aromatic and Medicinal Plants (NAGREF).

The applications were carried out in a culture of Brassica napus, in the Plant
Protection Institute of Thessaloniki. The results showed that H. officinalis and S.
fruticosa essential oils were very effective (90% mortality) against the insect B.
brassicae. It is notable that the natural parasitism of the insect in all of the cases
was high, confirming that the natural parasitism of the insect was not influenced by
the treatment of the applied essential oils.
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MeA£ETN TNG ATTOTEAECUATIKOTNTAG TPIWV OKEUACHATWY TNG YNG S1ATOUWY KATA
TwV Rhyzopertha dominica (Coleoptera: Bostrychidae) ko Sitophilus oryzae
(Coleoptera: Curculionidae) o€ Tp€ig TToIKIAieg atTOBNKEUPEVOU CITAPIOU

N.I. KABAAAIEPATOZX!, X.I'. AGANAZIOY? B.A. BAMAZ? £. KOTZAMANIAHE®
ka1 £.A. £ZYNOAOL*

1Epyaorr7plo ewpyikng EvrouoAoyiag, Tunua EvrouoAoyias kai ewpyikng ZwoAoyiag, Mmevakeio
@uromraboAoyikd Ivorirouro, Stepdvou AéAta 8, 14561 Knepioid
2Ep\/aon?p/o lewpyikng ZwoAoyiag kai EvropoAoyiag, Mewtovikd lMNavemariuio ABnvwy, lepd O56¢
75, 11855 Abnva
3lvonirouto 2itpwv, EBvikGS 16puua Epsuvwy, 57001 Oépun, O@saaalovikn
4Tul7ua BioAoyikwv Ospuoknmiakwy KaAAiepyeiwv kar AvBokopiag, TexvoAoyikd EKTTaiOeuTIKO
16pupa KaAaudrag, 24100 AvrikéAauog, KaAaudra

21NV Topoloa PEAETN, EKTIUABNKE N EVIOUOKTOVOG OPACH TPIWV OKEUAOUATWY
NG yng dlaréuwyv (Protector, Silicosec, Insecto) 6tav ekeiva eQpapudOTNKAV G€ TPEIG
eEMNVIKEG TTOIKIANIEG OkAnpoU oitapiol (ABwg, Zigpvog, Mévtog) katd Twv akpaiwv
Rhyzopertha dominica (Coleoptera: Bostrychidae) ka1 Sitophilus oryzae
(Coleoptera: Curculionidae), eviopwyv ex0pwv TwV OTTOBNKEUPEVWY YEWPYIKWV
TIPOIOVTWY KAl TPOQiJwY. Ta OKEUACGHATA TNG YNG JIATOUWY EQPAPPOOTNKAY O€ KABE
TTOIKINia  EexwploTd oTnv  docohoyia Twv 250 ppm. 271G PBIOBOKIPEG  TTOU
akoAouBnoav ekTIUABNKE n BvNoIYOTNTA TWV EVIOUWY HPETA atrd 7 Kal 14 nuépeg
ekBEéoewv Toug OTIG £€eTA0BEITES TTOIKINIEG OI OTTOIEG BEXOBNKAV TIG ETTEUPATEIC OTOUG
30°C kal 60% oxeTikfy uypacia. MeTd amd 7 nuépeg eKBECEWS TWV EVIOUWY, N
OTTOTEAECUATIKOTNTA TWV TPIWV OKEUAOHATWY TTOU £EETACTNKAV ATAV KATA KAVOVA
XapnASTEPN oTnVv TToIKIAIa MévTog oe axéon pe TIg ABwg Kal Xipvog ol oTroieg dev
Olépepav ONPAVTIKOG METAfU Toug. Me Tnv alfnon Tou xpovou €KBECEWG, N
OTTOTEAEOPATIKOTNTA OAWV TWV OKEUAOUATWY QUENONKE, ME QTTOTEAECUA OF€
OPICUEVEG TTEPITITWOEIC VA NV TTapatnenBolv onPavTiKEG dIagopEég PETALU TwV
TTOIKINIWYV, OTTWG OTNV TTEPITITWON Tou Protector katd kal Twv dU0 pPeEAETNBEVTWV
€I0WV EVTOPWY Kal OTnV TTEPITITwON Tou Insecto katd tou S. oryzae. AT TIG
TTOIKIAiEG TTOU PEAETHBNKav n MévTOG €ixe TOUg TTIO ETTINAKEIG, Bapeig Kal peydAoug
omopoug. ETmiong, o deiktng yAoutévng frav uywnAdTEPOG O€ auTHV TNV TTOIKIAIG O€
oxéon pe TIig ABwg Kal Zigpvog. ATTO T EUPRAKATA TNG TTAPOUCAG PEAETNG PAVNKE OTI
O1aQOpPEG a€ HOPPOAOYIKA ] PUCIOAOYIKA XAPAKTNPIOTIKA PETAEU TWV OTTOPWY TWV
TOIKINWYV ~ Ba  pmmopoucav  va  gpunveloouv TV dlagopoTroinon  oTnv
OTTOTEAECUATIKOTNTA TNG YNG SIATOPWY WETAEU TTOIKIAILV TOU 18iou OITnPOU.
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Efficacy of three diatomaceous earth formulations in three wheat varieties
against Rhyzopertha dominica (Coleoptera: Bostrychidae) and Sitophilus
oryzae (Coleoptera: Curculionidae)

N.G. KAVALLIERATOS', C.G. ATHANASSIOU?, B.J. VAYIAS?,
S. KOTZAMANIDIS® and S.D. SYNODIS*

1Laboratory of Agricultural Entomology, Department of Entomology and Agricultural Zoology, Benaki
Phytopathological Institute, 8 Stefanou Delta str., 14561 Kifissia, Greece
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“Department of Greenhouse Crops and Floriculture, Technological Educational Institute of Kalamata,
24100 Antikalamos, Kalamata, Greece

Laboratory tests were carried out in order to evaluate the efficacy of three
diatomaceous earth formulations (Protector, SilicoSec Insecto), in three hard wheat
varieties (Athos, Pontos, Sifnos), originating from Greek cultures. The efficacy of
the above formulations was assessed against adults of Rhyzopertha dominica
(Coleoptera: Bostrychidae) and Sitophilus oryzae (Coleoptera: Curculionidae) The
diatomaceous earth formulations were applied at 250 ppm on each variety and
bioassays were carried out at 30°C and 60% relative humidity. Mortality was
assessed after 7 and 14 days. Generally, the performance of all formulations was
greater in Athos or Sifnos compared to Pontos. Of the tested varieties, Pontos had
the most elongated, heaviest and largest kernels. Also, gluten index was higher in
Pontos than in Athos or Sifnos. Differences in morphological or physicochemical
traits of the pericarp of seed may play an important role and be determinative to the
efficacy of diatomaceous earth among different varieties of a specific grain.
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TogIKOTNTA OPICUEVWV AKAPEOKTOVWYV OTO OPTTOKTIKO dkapl Amblyseius
swirskii (Acari: Phytoseiidae)

A. TEEPKEZH', X. ZIANAZ', M.A. NAMNNAZ, I'. BAZIAEIOY', A.Z. KQOBAIOZ? kai
r.A. MIMIPOY®AZ'
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Me TreipauaTa epyacTtnpiou agioAoyrnbnke n TOEIKOTNTA OPICHEVWV AKAPEOKTOVWY
oTO OpTTOKTIKG akapl Amblyseius swirskii (Athias-Henriot) (Acari: Phytoseiidae).
Qutad mTTEPIAG 0 YAGOTPEG WeKAlovTav PEXPI ATTOPPONRG YE UdATIKO dIGAUNA TwV
EMAEYPEVWVY OKOAPEOKTOVWY. N KABE €va aTTd T AKAPEOKTOVA XPNCIKOTTIOINBNKE N
MEYIOTN cuvioTweVn 8OanN €QAPUOYAG, OTTWG QUTH avaypa@oTav aTnv ETIKETA TOU
okeudopatog. Metd Tov wekaouo, Ta @UTA diatnpolvTav aTo UTTAIBPO Kal O TAKTA
xpovika odiaotipata (0.5 wpeg, 3, 7, 10, 15, 20 ka1 25 nuépeg, avrioToixa)
OUAM\éyovTay aTTd Ta WeKaoPEéva @QUTA QUAAO Ta OToia  pETAQEépovIav GTO
EPYAOTAPIO YIO TIG avAyKeG Twv BIodokipwy. Or BIOSOKIYEG TTPAYUATOTTOINBNKAV
oUP@WVA PE KATAAANAQ TTpocapuoCpévo TTPWTOKOAAO Tou |IOBC (International
Organization for Biological Control) (Blimel et al. 2002). Zuykekpipyéva, amd Ta
Wekaopéva  QUAAa  agaipouvtav  KUKAIKOi  dakTUAol,  OlauéTpou  4cm  Kal
TOTTOBETOUVTAV HE TNV ETTAVW ETTIPAVEIQ G€ £TTAPN ME dlaBpeyuévn pala BauBakiod
péoa o€ TAaoTIKG TpuBAia Petri. e kaBe dakTUAIO, WG KATAPUYIO yia Ta ATOUA TOU
AKAPEWS TOTTOBETOUVTAV £va OpOOYWVIO TUAHG WeKAoPEVou QUANoU (~0,5cm?). Me
TN BorBeia AetrToU TIvEAOU PeTa@épovTav o€ KABe BAKTUAIO 15 TTpWTOVUN@ES TOU
akdpews. Q¢ TPOPR TOU AKAPEWG TOTTOBETOUVTAV OTNV ETTIPAVEIA TWV OAKTUAIWV
ETTAPKAG TTOoOTNTA YUPNG TOu QuUTOU Typha sp. Z& 6An Tn didpkela Twv BIOSOKIPWY,
ol OOKTUAIOI TWV QUAAWV TTITTEPIAG ME TA aKApea dIATNEOUVIAV OE XWPO ME
Beppokpacia 25°C kal KaAd agpiopd. Kabnuepiva kataypd@ovtav n mBiwan Kai To
oTédI10 avATITUENG TWV AKAPEWY, Kal TTPOCBIOPIoTNKAV TO TTOOOOTO evnAIKiwong, N
avahoyia @UAou, n emBiwon Kal N wWOTTAPAYWYr TwV EVNAIKWY IO XPOVIKO
d1doTnua déka nuepwv. Ta TTapatdvw aToIXEia, yia KABe éva atmd Ta aKAPEOKTOVA
Kal  yia K&Be pia amdé  TIG OIAPOPETIKEG nueEpounvieg  delypaToAnyiag,
XPNOIKOTTOINBNKAV yia TOV UTTOAOYIOUO TOU GUVTEAEDTH ‘OUVOAIKAG TOEIKAG dpdong’
(E), 6TTwg autdg replypdagetal atrd Toug Blimel et al. (2002). Me Bdon tnv avdAuon
TWV OTTOTEAEOUATWY BIATTIOTWONKE OTI, YO TO OUVOAO TWV OKAPEOKTOVWY TTOU
MEAETABNKAV N TOZIKATNTA TWV VWTTWV UTTOAEINPATWY WEKACTUOU ATav 181aiTeEpA
uwnAR yia To apTTaKkTIKG akapl Amblyseius swirskii. QoT6G0, ONUAVTIKEG DIAPOPES
KATAaypa@nKav YETAEU TWV AKAPEOKTOVWY OGOV a@opd aTnv TaxUTnTa YEIWONG TNG
UTTOAEIMMATIKAG TOEIKNAG Toug Opdong o€ auvlnkeg aypol. H XpAon OKEUAOUATWY
ME MIKPN uTToAgIupaTIKA didpkeia TogIkAG dpdong yia TO apTTaKTIKO dkapl A. swirskii
Ba ptTopouae va atroTeAéael Tn BACN yia TOV ETMITUX GUVOUAGHO TNG XNMIKAG Kal
BioAoyiKAG kaTtatToAéunong. Ta atmmoTteAéouaTa TNG £pyaciag autng Ba ptropoucav
va aglomoinBolv oT1a TTAcigi avdaTTUENG €vOG OUGTAPATOG OAOKANPWHEVNG
TTApaywyng o€ KAANIEPYEIEG ADXAVIKWV.
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Toxicity of certain acaricides on the predatory mite Amblyseius swirskii
(Acari: Phytoseiidae)
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The residual toxicity of several acaricides on Amblyseius swirskii (Athias-Henriot)
(Acari: Phytoseiidae) was determined with semi-field experiments. Potted sweet
pepper plants were sprayed till run-off with a hand sprayer and subsequently
maintained under field conditions. At regular time intervals of 0, 3, 7, 10, 15, 20 and
25 days after spraying, leaf discs (d 4cm) were cut off the treated plants and used
as a substrate for the toxicological bioassays conducted under laboratory
conditions. On each leaf disc 15 protonymphs of A. swirskii were transferred and
subsequently the preimaginal survival, adult survival and fecundity were recorded
according to the IOBC protocols. Based on mortality and fecundity data, etoxazole
was one of the most toxic and persistent acaricides tested, whereas most of the
rest acaricides such as spiromesifen and cyhexatin were moderately persistent
under field conditions. These results could be useful for pesticide selection and use
in integrated pest management programs in vegetable crops.
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To&IKOTNTO OPICUEVWV MUKNTOKTOVWY OTO APTTAKTIKO dkapl Euseius
finlandicus (Acari: Phytoseiidae)
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2€ OUVONKeg gpyacTnpiou agloAoyndnke n TOEIKOTNTA OPICUEVWY PUKNTOKTOVWV
oTo apTrakTikG dkapl Euseius finlandicus Oudemans (Acari: Phytoseiidae), 1Tou
ATTaVTATAlI EUPEWG O OTTWPWVEG TNG Bopeiag EANGDAG Kal gival atTOTEAEOUATIKOG
QUOIKOG £xOpog putopdywy akdpewv (Koveos and Broufas 2000). O1 Biodokiyég
TTPAYUATOTTOINONKAY CUUPWVA JE KATAAANAQ TTPOCOPUOCHEVO TTPWTOKOAAO TOU
IOBC (International Organization for Biological Control) (Blumel et al. 2002).
2 UYKEKPIYEVA, KUKAIKOI BAKTUAIOI SIQUETPOU 4Ccm a@aipouvTav atrd QUAAA ¢acoAIdg
KAl TOTToBeTOUVTAV ME TNV €TMAVW EeTIQAvEI o€ ema@r Pe OlaBpeyuévn pala
BaupBakiot péoa oe TTAACTIKG TpuBAia Petri. Me katdAAnAo oloTnua epyacTtnpiakou
WeKOAOPOU o1 OakTUAIOl ekdlovtav pe udaTikG OIGAupa  Twv  ETTIAEYUEVWV
MUKNTOKTOVWYV, OTN PEYIOTN CUVICTWHEVN 860N £Papuoyns. Metd tnv e€dtuion Tou
vepOU, O€ KABe OOKTUAIO peTagépoviav pe Tn PonBeia Aemrtol mmvéAou 15
TTPWTOVUUQEG TOU akAPEWS. O1 BIOSOKIYES TTPAYUATOTTOINBNKAV O€ KAAG aEPICOPEVO
XWPO Pe eAeyxOueveEG auvBnkeg Bepuokpaaiag (25°C) kal pwToTrepidodou 16:80%.
Q¢ TpOQN yIa Ta akdpea TOTTOBETOUVTAV OTNV EMIQAVEID TwV QUANWV ETTAPKAG
TToooTNTA yUPNG Tou @uToU Typha sp. n otoia oTToTeAEl EVOAAOKTIKA Tpoon
KOTAAANAN yia Tnv avdTtuén kai avarrapaywyr) tou E. finlandicus (Broufas and
Koveos 2000). KaBnuepiva karaypdgovtav n empiwon kai 70 oTddio avattugng
TWV  OKAPEWV, €vwW META TNV OAOKAPWON TNG TIPOVUPQIKAG avAaTITUENG
TTPOCBIOPIOTNKE TO TTOC0C0TO evnAikiwong, n avaloyia @UAou, n emBiwon Kai n
woTrapaywyrn Twv evnAikwv yia xpovikdé didotnua &éka nuepwv. Me Baon Ta
TTOPATTAVW OTOIXEIQ, €EKTIUABNKE N OUVOAIKA TOEIK Opdcon Twv OIGPOPETIKWV
MUKNTOKTOVWV Yia To apTTakTiké dkapl E. finlandicus. Ta oToixeia autd amoreAolv
TNV TIPWTN CUCTNMATIKA TIPOCTTIABEIO QTTOTIUNONG TNG TOEIKOTNTAG OPICUEVWY
EUPEWG XPNOIUOTTOIOUUEVWY HUKNTOKTOVWY C€ £va ONPAvTIKO 18ayeveg €idog
QPTTOKTIKOU OKAPEWG OTOUG OTTwPWwVveG NG Bopelag EMNGdag. TMepairépw
TeipdpaTa  aypoU  ataitolvTal  yia  Tov  oKpIBECTEPO  TTPOGOIOPIoHS  TwV
TOCIKOAOYIKWY  XOPAKTNPIOTIKWY  OPICUEVWY  ammd  Ta  PUKNTOKTOVA  TTOU
xpnoipotroiénkav. QoTéo0, Ta amoteAéopara Ba ytropoloav va agliomroinbouv oTa
TAQioIa AvATITUENG €VOG CUCTAUATOG OAOKANPWHEVNG TTAPAYWYNG O€ KAANIEPYEIES
OTTWPOPOPWYV BEVTPWY OTN XWPA HOG.
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Toxicity of certain fungicides and acaricides on the predatory mite Euseius
finlandicus (Acari: Phytoseiidae)

S. KYRIAZIDOU', M.L. PAPPAS?, G. VASSILIOU', D.S. KOVEOS? and
G.D. BROUFAS'
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Toxicity of certain selected fungicides on the predatory mite Euseius finlandicus
Oudemans (Acari: Phytoseiidae), a wide spread phytoseiid species in fruit orchards
of Northern Greece, was studied under laboratory conditions. The bioassays were
conducted according to the IOBC (International Organization for Biological Control)
protocols. Water solutions of the selected fungicides at the maximum rate for field
application were sprayed on bean leaf discs placed in contact with water soaked
cotton wool in plastic Petri dishes. Following spray application the leaf discs were
left to dry and subsequently 15 protonymphs of E. finlandicus were transferred on
each disc. Survival and adult fecundity were recorded and the total toxic effect of
each fungicide was estimated. The total toxic effect values were used to classify the
selected fungicides according to their toxicity on E. finlandicus. These results could
be useful for pesticide selection and use in integrated pest management programs
in orchards.
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MeTa-avaAuon UTTOAEIMUATWY TOU EVTOPOKTOVOU endosulfan o€ Tpo@Iipa oTnv
E.E. (1996-2006)

K.B. ZIMOIAOY

Tunua ®urompoaraciag kai Moiotikou EAEyxou — A.A.A. HpakAgiou

H au&avopevn guaioBnrotroinon Tou Kolvou o€ BépaTa ac@AAEIag TWV TPOPINWY
Kal Twv duvnTIKWV KIVOUVWY aTTd Ta UTTOAEIMUATA TWV YEWPYIKWY QOaPUAKWY O€
TPOPIPa €xel 0dnyroel oTn BeopoBETnon evog aucTnpou vouikoU TTAaigiou yupw
amd Ta YEWPYIKA @dpuaka otnv Eupwtraik ‘Evwon. MNa va diaoc@alioTei €va
upnAd emiredo TpooTaciag Tou katavaAwTt n E.E. €éxel Beomicel avwtarta
EMTPETTTA €TTITIEdA UTTOAEIUUATWY (MRLS) YeWpPYIKWY QapUAKwY O€ TPOPIUA UE TOV
Kav. (EK) 396/2005 (tpotr. pe Tov Kav. 839/2008) o otroiog £xel KABOAIKN 10U OTIG
Xwpeg-MéAn ¢ E.E. amd v 17 ZetrrepBpiou 2008. Mpog Tv katelBuvon auTh, Ta
TTPOYPAUUATA ETTICKOTINONG UTTOAEIMPATWY TTOU KaTapTifovTal (TTOAUETH €BVIKG Kal
TTOAUETEG GUVTOVIOUEVO KOIVOTIKO) gival Xprioipa epyalcia yia va dIac@alioTei n un
TTAPEKKAION aTTO TNV 0PBR YEWPYIKA TTPAKTIKA KAl N KN €KBEaN TV KATAVOAWTWY O€
QVETTITPETTTA ETTITTEDA UTTOAEIMPATWY. Mapd TaUTa 01 AVNOUXIEG TWV KATAVOAWTWYV
oTo Béua autod cival auénuéveg, aAAG Kal ol ouxva utrepPoAikég méoelg Twv MME
Qu&Avouv TTEPICOOTEPO TIG ANGIBOANIEG TWV KOTAVAAWTWY. ZKOTTOG TNG TTapoUcag
Epyaoiag eival va €CETATEI PE ETTIOTNUOVIKA KPITAPIO TA ETTITTEDA TWV UTTOAEIMPATWV
Tou endosulfan o€ TPO@IPA TTOU AVIXVEUBNKAV KOTA TOUG EAEYXOUG TTOU £YIVAV OTIG
Xwpeg g EE. amd 10 1996 €wg T1O0 2006. TOo uUWnAAg TOEIKATNTAG
OPYaVOXAWPIWHUEVO  EVTOMOKTOVO —endosulfan, xpnoigotmoiibnke TOAU  OTIG
TTEPIOOOTEPES KAAAIEPYEIEC YIa DEKAETIEG, EVW ATTOOUPBNKE TTPOCPATA OE EQAPUOYA
NG Odnyiag 91/414 EK.

Mpog Tnv katelBuvon auTh EQAPPOOTNKE WETA-AVAAUCN TWV OUYKEVTPWOEWV
UTTOAEIMPATWY TOU eVTOUOKTOVOU endosulfan o€ Topdreg, ayyoupia, pAAa, axAddia,
aTa@UAIO Kal PAouAes. Aglotroinenkav Ta oToixeia Tng E.E. amd 1a ammoteAéopata
TOU KOIVOTIKOU OUVTOVIOUEVOU  TTPOYPAPPOTOG  €TTIOKOTINONG  Tou [ pageiou
Tpogipwy kai Ktnviatpikng (FVO). H epapuoyr TnG PeTa-avaAuong Eyive WE Tn
BonBeia Tou egeidikeupévou TTpoypaupatog MIX 1,7 (Bax et al. 2006). Ta dedopéva
OTO OTTOia EQAPUOOCTNKE N META-avAAUCN ATAV N PECT OUYKEVTPWON UTTOAEIMUATWY
yia KGBe Xwpa Kal £T0G EAEYXOU, TO TUTTIKO OQAAUA TWV JECWY CUYKEVTPWOEWY Kal
TO0 TANBOG Twv OelypdTwyV TToU avaoAlBnkav o€ KABe TTepiTrTwon. EAEXONKE n
epappoyn TN HeBOdoU peTa-avaAuong Twv Tuxaiwv emdpdcewy (random effects
model) emeid) Ta dedouéva dev ATav opoloyevh (Lipsey and Wilson 2000).
Z0pyowva pe TN MéBOdO auTh, N TAPAAAOKTIKOTNTO Twv HECWV  Opwv
(OUYKEVTPWOEIG UTTOAEINPATWYV) £€apTaTal 61 HOVO aTrd TO GPAAUa delypaToAnyiag
(fixed effects model) aAAd kai atrd évav TTapdyovTa TTApAANAKTIKOTNTAG TTOU Bewpei
Om gival Tuyaia Katavepnuévog peTalu Twv OelypdTtwyv. Katd tnv epappoyr g
peTa-avaAuong OideTal dIaQOoPETIKA BapUTNTa OTIG TIMEG TWV CUYKEVIPWOEWY HE
Baon tnv avtiotpoen TIUA TNG OIAKUPAVONG TWV CUYKEVTPWOEWV TWV OEIYUATWYV
ToU avixveuBbnkav oe kGBe Xwpa (Egger and Smith 1997). O xeipiopdg Twv
eMeImmoucwv TIHWV (Un BeTIkG deiypaTa) €yive avTikaBIOTWVTOG OUTEG PE TO V2 TOU
opiou TTpocdiopicpou (Claeys et al. 2008).

A6 600 yvwpifoupe auTh gival N TTPWTN @OpPd TToU £QapudleTal N ueBodoloyia
TNG META-QVAAUCNG OE PEAETN UTTOAEIUPATWY YEWPYIKWY QOPUAKWY O€ TPOPIUA Yid
Mia ekTETOUEVN XPOVIKN TTEPIOdO Kal PeYGAO apiBud Oeiypdtwy. ZUPQwva HE Ta
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atmmoteAéopata NG Trapoucag  PeTa-avAAuong, ol PECEG  OUYKEVTPWOEIG
UTTOAEINPATWY Tou endosulfan Tmou avixvelbnkav oe WAAQ, axAddia, ataguUAiq,
PPAOUAEG, ToudTeg Kal TITTePIEG oTnv E.E. Ta €1n 1996-2006 O¢v utrepéfaivav Ta
onuepiva eupwtraikd MRL Tou endosulfan kal n ekTiyWwpevn péon POKpPOXPOVIa
€kBeon Tou eupwTraikoU TTANBuopoU o€ utTtoAcipuata Tou endosulfan amé Tnv
KATAVAAWGON TWV TTAPATTAVW OTTWPEOKNTIEUTIKWY OTIG XWPEG-MEAN ATaV APKETA
XaunAétepn Tou 1% Tng HypepAoiog Atodektig TpdoAnwng (ADI) Tou
OUYKEKPIPEVOU  evTOpOKTOVOou. [lapduoia cival 1o oTTOoTEAéOPATA OV OTOUG
UTTOAOYIOUOUG TNG MOKPOXPOVIaSE €kBeong Tou TTANBUouoU AngBei utméwiv n
ouykévTpwon oto 90° ekaTooTNUOPIO TNG SIOOTTOPAG TWV UTTOAEIUMATWY, WG
duopevéaTepn TepitrTwon (Mivakag 1).

Mivakag 1. Meta-avdAuon utroAeigudTwy endosulfan kai afloAdynon xpoviag
ETTIKIVOUVOTNTAG.

Méon ouykéVIpwon UTTOAEINPATWY | ZUYKEVTPWOT) UTTOAEINPGTWY OTO

Méon endosulfan petaavaAuong 900 ekaTOGTNUOPIO TNG BIGCTTOPAG
EUPWTTAIKA
@) MO mpson L5 .
Tobpmo  MRL( KaTavéAwon TTPGOAUNG  orqomton TpooAnyng  MpooAnyn
. kg ) mg/kg  endosulfan % Tou ADI mg/kg = endosulfan endosulfan
TPOPiNou/nuéPa (mg/kg 3) (mg/kg kai % Tou ADI

Kal NUEPQ) nuépa)

Toudreg | 0,5 0,0349 0,016 | 0,0000093 | 0,155 ]0,0350 | 0,0000203 | 0,339

MrAa 0,05 0,0400 0,0109 | 0,0000073 | 0,121 0,0250 | 0,0000167 | 0,278

Ayyoupia | 0,05 0,0090 0,0112 | 0,0000017 | 0,028 ] 0,0268 | 0,0000040 | 0,067

21a@uhia | 0,5 0,0138 0,0104 | 0,0000024 | 0,040 ] 0,0250 | 0,0000058 | 0,096

AxAddia | 0,3 0,0113 0,0135 | 0,0000025 | 0,042 | 0,0262 | 0,0000049 | 0,082

®pdouieg | 0,05 0,0053 0,0112 | 0,0000010 | 0,016 | 0,0250 | 0,0000022 0,04

(1): KANONIZMOZ (EK) 839/2008. (2): Méon eupwTraikr) katavédAwaon amé tov WHO (GEMS/FOOD
Regional diets 2003). (3): ADI endosulfan: 0,006 mg/kg o.p./nuépa (FAO/JMPR)
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Monitoring System/ Food Contamination Monitoring and Assessment Programme
Revision September 2003.

Endosulfan residues in plant food in E.U. A meta-analysis of concentrations
(1996-2006)

K.B. SIMOGLOU

Department of Plant Protection and Quality Control. Prefecture Agriculture Directorate of Heraklion.
Crete, Greece

The increased sensitivity of consumers about pesticide risks has guided the
enactment of strict pesticide legislation and food security policy in European Union
Member-States as well as the obligatory application of European maximum residue
levels (Regulation (EC) 396/2005). None the less, people concern about their safety
as far as pesticides residues are concerned.

To elucidate the above question we applied a meta-analysis study of endosulfan
residues in foods based on the results of the European Pesticide Monitoring
Programme (1996-2006). Endosulfan is the last organochlorine insecticide that was
in use until recently. It is a quite toxic insecticide that has been used in many crops
for decades. The study was designed to evaluate the pesticide residue levels in six
foods (tomatoes, cucumbers, apples, pears, strawberries and grapes) and to
perform long-standing risk assessment on the pesticides consumption parameters
via nutrition all over the European Union.

The study was performed using the specialized meta-analysis programme MIX
1.7. The data from the European Pesticide Monitoring Programme were coded and
the mean pesticide concentration, the standard error as well as the number of
analysed specimens in each Member-State were used. Mean residue
concentrations were standardized with the inverse variance weight. The random
effects model was used because heterogeneity of variances was observed. The
half of the analytical level was substituted for non-positive specimens according to
the literature.

The results of the present study suggest that the mean endosulfan
concentrations in above foods that were analysed from 1996 to 2006 under the
European Pesticide Monitoring Programme were under the MRL that is now in
force. With reference to risk assessment the study results suggest that the long-
standing endosulfan residues consumption via nutrition is very limited and lower
than 1% of Acceptable Daily Intake.
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AvAAuon UTTOAEIMHATWY 16 OpYAVOXAWPIWHEVWY EVTOUOKTOVWY o€ MUSIA Kal
agloAdynon emKIVOUVOTNTOG TOUG

A. KYPMIAOY', E. NANAAAKHL', Z. BPYZAZ? kai
E. MAMAAOMOYAOY-MOYPKIAOY'

1AplororéA£/o lMavemortiuio Osooaiovikng, ewovikn 2xoAn, Epyactripio cwpyikwv @apudkwy,
T.0. 1678, 54124 ©sooalAovikn
2A/7/.10Kpir£lo lMavemornuio Opdkng, Tunua Ayporikng Avamruéng, Epyactrpio ewpyikng
PappakoAoyiag kar OikoroikoAoyiag, Mavradidou 193, 68200 Opeornidda

Mudia tou fouv o€ BAAACOEG UTTOPOUV VO CUCCWPEEUOUV OPYavOXAWPIWHEVA
YEWPYIKG @dpuaka. Mia atmAr} TTOAU-UTTOAEIJPOTIKY  pEBODOG TTPOoadlopIGuoU
OPYAVOXAWPIWHEVWY  YEWPYIKWY  QOPUAKWY C€ 10TO0  JUdlv  avaTrTuxenke
Baoiopévn oTnv  TEXVIK TnG uTtroBonboupevng e  MIKPOKUMATO  €KXUAIONG
(Microwave Assisted Extraction, MAE) (Papadakis et al. 2006). Na Tov kaBapioud
TWV EKXUNIOPATWY XPNOIYOTTOINONKaV @QUOiyyla TTOU TTEPIEXQV TO TTPOCPOPNTIKO
UAMIKG  Florisil. H  ypwpoaTtoypa@ikrp avdAuon Kai  n  TOQUTOTTOINON  Twv
TTPO0dIOPIfOPEVWV oucIWV TTPayYHOTOTTOINONKE o€ ouoTtnua agplou
Xpwuatoypa@iag ouvdedeuévou e @aouaToypd@o palas. H uéBodog Kkpibnke
IKQVOTTOINTIKN yIa OAEG TIG €EeTOCOUEVEG OUCTieG, e avakTATEIG >70% Kal OXETIKN
TUTTIKA aTTOKAIon <20%. Ta épia TmocoTikoU TTpoadiopiopou (LOQs) kabopioTnkav
ota 10 ppb yia m¢ oucie¢ a-HCH, B-HCH, y-HCH, &-HCH, heptachlor, aldrin,
heptachlor epoxide, endosulfan I, dieldrin, p,p'-DDE, endrin, endosulfan Il, p, p'-
DDD kai ota 100 ppb yia T7iI¢ oucie¢ endosulfan sulphate, p,p'-DDT «ai
methoxychlor. H pé8odog kpibnke wg Aiydtepo XpovoBOpog, TTIo €UKOAN Kal @QIAIKN
oT1o TePIBAAAOV O€ OoxEan PE TNV TTApadoaiakn TEXVIKA eKXUAIoNG. TpidvTa €1 (36)
Ociypata pudiwv atmo TG YUpw TTEPIOXEG TOU vouou Oegocoalovikng avaAubnkav e
TNV avarTuxBeica péBodo. e opiopéva amd Ta Oeiyyata TTOU  avaAlBnkav
avixveutnkav ol opyavoxAwpiwuéveg ouoieg c-HCH, dieldrin, endosulfan I,
heptachlor epoxide, p,p-DDD «kai p,p-DDE o€ OuyKevipwoeig Kovid oTta opia
avixveuong rfi/kal TToooTIKoU TTpoadlopiopou. Ta amoTeAéopaTa TNG €PEUVAG, AV Kal
TeplopIopéva, €0€1IEav TNV KATGAANAGTNTA XPONG Twv HUdIWY WG OEKTEG TNG
putravong Twv uddtwv, KAvovTag @aveph Tnv putTavon Tou TTEPIBAAAOVTOG HE
ETTOKOAOUBEG avnOUXIEG Kal yIO TNV UYEIQ TwV KATAVOAWTWY. AV Kal TO YEWPYIKA
QPAPUAKA  XPENOIMOTTOIOUVTAl €UPEWG YIO TNV KATATTOAEUNON Twv €XOpwv Twv
KOAANIEPYEIWV Kal TNV adgnon Tng TTapaywyng, ol emOpdaElg TOUG OTNV UyEia dev
€XOouv PeAETNOEI ekTevwG. H ekTipnon emKkivouvoTnTag €ival oTaTiaTIKG éva OUGKOAO
TTPOBANUA, KOBWG T YEWPYIKE Qapuaka ep@avifovtal TTEPIOTACIOKA, AV KOl PTTOPE]
va eu@avifovtal o€ TTOIKIAa ouoTatik@ o€ éva diaitoAdyio. Emdiwen autAg Tng
MEAETNG ATav, METAU AAAWV, Kal O TTPOCdIOPIOPOS TNG ETTIKIVOUVOTNTAG aTTO
YEwpPyIK& @dpuaka Kal n diedpuvon TNG yVwong, CUUTTEPIPOPAS Kal TIPOKTIKWY YIa
TN Oféommon pétpwv TpooTaciag Twv KatavoAwTwv (Moupkidou 2008). Zta
TTPAYUOTIKA Oeiyyata JudIWV TTOU  avaAuBnkav  avixvelubnkav OUYKEVTPWOEIG
UTTOAEINPATWY OPYAVOXAWPIWUEVWY EVTOUOKTOVWYV EVTOG TWV BECTTICUEVWY OpiwV
avixveuong. O1 HETPATEIC XPNOIKMOTTOIRNBNKAY € UTTOAOYIOUOUC Yia TN CUCXETION TNG
KATAVAAWONG TPOPNG PE TNV EKTIMNON TOu KIVOUVOU yia TNV avBpwTivn uyEia, Tou
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OTTWG aTrodeiXTNKE deV EUTTIVEOUV OTNV TTAEIOVOTNTA TOUG AvNnOouXia yia Tnv uyeia
TWV KATAVOAWTWV.
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Analysis and risk assessment of 16 organochlorine insecticides in mussels

A. KYRGIDOU', E. PAPADAKIS', Z. Vryzas? and
E. PAPADOPOULOU-MOURKIDOU'
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Mussels living in sea can accumulate OCPs (organochlorine pesticides).
Mussels are used in many pollution monitoring studies worldwide to assess
contamination, because of their geographic distribution and their tendency for the
accumulation of persistent organic pollutants (POPs). A rapid method based on gas
chromatography-mass spectrometry (GC-MS) for the determination at trace levels
of 16 organochlorine insecticides (OCPs) in mussels has been developed. The
procedure comprises of the microwave-assisted extraction (MAE) of the OCPs from
the mussel tissue, florisil cleanup in order to minimize interferences, followed by
gas chromatography-mass spectrometric (GC-MS) analysis of the extracts. MAE
and chromatographic conditions were optimized to fit the purpose. Samples were
extracted with 40 ml of acetonitrile at 100°C for 10 min and extracts were cleaned-
up by adsorption chromatography on Florisil mini-columns before analyzed by GC-
MS. The proposed method exhibits good accuracy and precision with average
recoveries >70% and RSD values <20%. Microwave-Assisted Extraction (MAE) is a
technique that uses microwaves to rapidly heat the sample and was preferred
because it is a fast extraction procedure, uses very little solvent, can be used for
the simultaneous extraction of many samples and allows full control of the
extraction parameters (time, power, temperature). The limits of quantification
(LOQs) were determined at 10 pg/kg for a-HCH, B-HCH, y-HCH, &-HCH,
heptachlor, aldrin, heptachlor epoxide, endosulfan |, dieldrin, p,p’-DDE, endrin,
endosulfan Il, p, p-DDD and at 100 pg/kg for endosulfan sulphate, p,p'-DDT and
methoxychlor. The developed method is well-suited for the determination of
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organochlorine pesticides (OCPs) and the major conversion products in mussel
tissue. It is less time-consuming and laborious and friendly to the environment
compared to the traditional extraction techniques. The method has been applied for
the analysis of several mussel samples in Greece. Mussels are the preferred food
for many people. Therefore, data on the distribution of OCPs in mussels is
important both from ecological and human health aspects. Pesticides are commonly
used to increase the crop yield, but their health impact has not been studied yet.
Among the objectives of the study, was to determine the frequency of pesticide
poisoning and to explore the knowledge, attitudes and practices towards safety
measures. Risk assessment of human health from pesticides can be a statistically
difficult problem because pesticides occur only occasionally, but they may occur on
multiple components in the diet. During the analysis of real samples OCPs were
determined at levels acceptable according to the valid MRLs. An attempt to
correlate food consumption and pesticide measurements showed that risk
assessment is feasible for a number of food components, and that even if
pesticides are detected at concentrations higher than just traces they are not
harmful for human health at such levels.
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AVOEKTIKOTNTA TNG KAPTTOKAWAS TWV punAogidwy Cydia pomonella
(Lepidoptera: Tortricidae) og evropokTéva. Aigpeivnon TWV HNXAVICHWV
AVOEKTIKOTNTAG
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H kaptokawa, Cydia pomonella (L.) (Lepidoptera: Tortricidae), ivar onuavTikég
eX0p0OG TNG PNAIGG TNG axAadidg Kal TG Kapudidg. H avTIUETWITTION TNG TTAYKOOHIWG
BaoileTal kKupiwg otV  XNMIKA KatatmmoAéunon. QoT1éco, n  EVIATIK XPRon
EVTOUOKTOVWYV €XEl ETTIPEPEI ONUAVTIKA TTPORAAUOTO aVOEKTIKOTNTAG OTIG KUPIEG
pnAotTapaywyikég xwpes (Dunley and Welter 2000, Fuentes-Contreras et al. 2007,
Reyes et al. 2009).

2Tnv  TapoUca epyacia MPEAETABNKE n  avOekTIKOTNTA TTANBUCPWY  TTOU
OUMEXBNKkav Ta €tn 2006-2008, atmé tTnv B. EAAGDa (Kaotdpia, Huabia), Tnv K.
EAMGda (Adpioa, Mayvnaoia) kai Tnv N. EAAGSa (Apkadia). E¢etdoTnkav dia@opeg
KOTNYOPIEG  EVTOMOKTOVWY  (Opyavo@wo@opikd, TTupebpocidr), KapBauidikdg,
VEOVIKOTIVOEION, PUBUIOTEG AVATITUENG) WE TOTTIKA €QapuUoyn OIayVWOTIKWY dOCEWYV
(Bavatwvouv  90-100% TOU euaiocBnTou TTANBucpoU). [lpayuaToTroijénkav
Biodokipég o€ 33 TTANBUGUOUG TTPOVUUQWY TTEUTITOU GTAdIOU TTOU GUAAEXBNKAV TNV
mepiodo louviou-AuyouoTou kal e 38 TTANBuCPOUG JIATTAUOUGWY TTPOVUHPWV.
Emiong, o€ 12 TANBUCOUG VEQPWY TTPOVUUQWY Kal o€ £€1 TTANBuooUG aTo aTédIo
TWV Wwv. MeAetABnke n dpacTIKOTNTA EVIUUIKWY HNXAVIOUWY TTOU €UTTAEKOVTAI
otV avOekTIKOTNTa (0&e1dA0EG MIKTAG Acimoupyiag-MFO, kapBofuleoTepdaeg Kai
petapopdoeg TnG yAoutaBeidvng) oe 1241 Seiypyata. Téhog, oe 1650 deiypara
€QAPPOOTNKAY HOPIOKA OIayvwaTIKA yia Tnv  avixveuon PeTaAAGEewv oTnv
akeTuhoxoAiveaTtepdan (AChE) kai atnv di6dou vaTtpiou (kdr).

210 0pyavoewao@opikd eviopoktéva azinphos—methyl, chlorpyrifos—methyl kai
phosalone 10 TMOCOOTO Twv AVOEKTIKWYV TTANBUOUWY KUpavenke ammd 84% £wg
100%, yia Ta didpopa oTAdIa ToU EVTOUOU TTOU PEAETABNKAV. MNMoocooTd peyaAUTEPO
amd 92% Twv TAnBuopwyv Tou €g&eTdoTnNKav oTo deltamethrin  amodeixBnkav
avBekTikoi. 210 diflubenzuron, T0 TTOCOOTO TWV AVOEKTIKWY TTANBUCUWY, ATAV aTTO
67% €wg 93%, oTo triflumuron 96% ka1 oto tebufenozide avBekTikoi TTAnBUCUOI
eMpavioTnkav o€ TooooTO PeYaAlTEPO aTTO 84%. £T0O VEOVIKOTIVOEIOEG EVTOUOKTOVO
thiacloprid Ta Too0OTA TwWv avOEKTIKWY TTANBUCUWY Kupdvenkav ammd 50% €Ewg
90%. Ta eviogokTOVO HE TNV  UWNASGTEPN OTTOTEAEOHATIKOTNTA ATAV  TO
methoxyfenozide kai 10 fenoxycarb. H augnuévn oOpaotikétnta Twv MFO
OUOXETIOTNKE BETIKA YE TNV EUPAVION AVOEKTIKOTNTAG OTA TTEPIOCCOTEPA EVTOUOKTOVA
Tou efetdoTnkav. EmmTTAéov, TTapaTnErONKE BOETIKA OUOoXETIoOn METASU TNG
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avOeKTIKOTNTAG, 0€ dIAPOPA EVIOUOKTOVA, KAl TNG MEIWHEVNG OPACTIKOTNTAG TWV
kapPBofuleoTtepacwy. TéAog, n GST Oev OUOXETIOTNKE ME TNV  EUQAVION
aVOEKTIKOTNTOG O Kavéva €EVIOPOKTOVO. X& Kavéva Oeiypa dev Trapatnprionke
eu@avion yevotumiwy e Tpotrotroinuévn AChE kai kdr avBekTikOTNTA.
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In the present study we investigated the development of resistance to
insecticides of various chemical classes by Cydia pomonella (L.) populations from
various regions of Greece (Kastoria, Imathia, Larissa, Magnesia and Arkadia) which
were collected in 2006-2008. The sampling schedule aimed at collecting different
developmental stages of the insect (i.e., eggs, neonate, full grown and diapause
larvae). Bioassays were performed by applied topically a diagnostic dose of each
insecticide. Mixed-function oxidase, glutathione-S-transferase and esterases
activities were measured in adults from the aforementioned populations and DNA
diagnostics were used for the detection of a known kdr mutation and modified
acetylocholinesterace (MACE).
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Various levels of resistance were observed in almost all the insecticide examined
with methoxyfenozide and fenoxycarb being the most efficient. Resistance to the
most insecticide were significantly correlated with MFO activity, while reduced non-
specific esterase activities were correlated with resistance to some insecticides.
GST activity was not involved in insecticide resistance. Latsly, kdr mutation and
MACE was not found in the populations examined.
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MapakoAouBnon avOekTIKOTNTAG TOU Sdkou TnG eAidg Bactrocera oleae
(Diptera: Tephritidae) oTa evropokTova, ye XpAon KAAOGIKWV BIOSOKIHWY Kal
HOPIOKWYV BIayVWOTIKWYV NEBOSWV
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M. FPIZNOY?, K. BAPIKOY?, I'. KATZIKOINANNHZ*, A. KAAAITZAKH?,
E. MITIKA* N. ZIAHPOMOYAOZ*, A. KAPATAPAKH*, A. BITINIQTOY*,

K. ZIMOIrAOY*, A. FTKIAMAGH?®, E. POAITAKHE® kai I. BONTAX "2

Epyacm]plo MoplaKng EvrouoAoyiag, Tunua BioAoyiag, MNMavemorruio Kontng, Boutes — HpdkAeio.
Epyaomp/o I". ®apuakodoyiag, Mcwrroviké Mavemiariuio ABnvwv
*lvomimouro Yrmorpomikwy @utwy kai EAiag Xaviwv, EGIATE
“Tomikoi ®opeic Aakokroviag: Nouapxiakég Autodioiknoeis: Xaviwyv, >auou, MuriAnvng, @wkidag,
ANaoiBiou, PeBuuvou kai HpakAgiou
5Yrroupy‘sio Ayporikni¢ Avamruéng kai Tpogiuwv
®Epyaotripio Evropoloyiag & Mewpyiknc Zwohoyiag, Ivarirouro Mpooraciac dutiv HpakAeiou,
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E@apuoloviag kKAaooikéG BIOOOKINEG Kal TUYXPOVEG OlayVWOTIKEG HEBOSOUG,
TTapakoAouBoUpE Ta eTTITTESA TNG AVOEKTIKOTNTAG KABWG KaI TN cUXVOTNTA JOPIOKWY
MNXQVICPWY TTOU €AyXOUV TO @QaIVOPEVO O€ OIAQOPOoUS TTANBUCHOUG BAKOoU
TTaveANadIKA. To épyo evidooeTal OTO TTPOYpaUpa dAKOKTOoviag Tou YTToupyeiou
AypoTikc Avatrtugng & Tpo@iuwyv Kal TTPAYHATOTIOIEITAl UE TN CUVEPYATIQ TOTTIKWV
Qopéwv ot emAeyuéveg Nopapxieg. AvaAletar n  emKivouvotnTa  avATITUENG
avOekTIKOTNTAG Ot Oldgopa ocucTAPATa e€AAIOKAANIEPYEING Kal O OX€on WE
EVOANOKTIKA TTpoypduuaTa wekaopwy. Me Baon 1a €wg Twpa atroTeEAéopaTa TNG
MEAETNG, SIATTIOTWVETAI OTI, (a) N avOEKTIKOTNTA Twv TTANBUCUWYV TTou eAEyXOnKkav
Kupaivovtal atmd 7-48x yia 1a opyavopwo@oplkd (fenthion kai dimethoate), 7-17x
yla Ta TTupeBpivoeidn (cypermethrin kai cyhalothrin) kai <10x yia 1o Spinosad, (B) Ta
emiTreda avOeKTIKOTNTAG €ival eEAaPPd pelwpéva ae axéon He dedouéva BIOBOKINWY
™G Tepiddou  2005-2006, (y) ummApXouv OloQOopEG  MWETALU  OUOTNUATWY
€AQIOKOANIEPYEIWY KOl  TTPOYPOAUMATWY  WEKACWOU, MWE TOUG TIIO AVOEKTIKOUG
TANBuopolg ddkou va diamoTtwvovTtal otnv KpAtn, kai (8) Ta emmimeda Twv
oeidacwy TTapoucidlouv OnUAvTIKEG OIOKUPAVOEIG TTOU  OXETICOvTal ME  TO
TTPOYPOUUO  WEKACUWY Kal TNV  €mMKIVOUVOTATA  avaTITuéng  Kal  €TMIAOYAG
avOeKTIKOTNTAG OTA TTUPEBPIVOEIDN evTopokTova (Eikdva 1).

H ouykévipwon Kal CuoTNUATIKA KATAaypaPr TwV ETTIOTNHOVIKWY deOONEVWY YIa
TNV AvOeKTIKOTNTA, WTTOPEI va CUPBAAEl oTnv BEATIOTN €mTIAoyn Kal dlaxeipion Twy
OIaBé0IYWY  XNMIKWY  PECWYV, yia TV TPOANYWN TNG avBekTIKOTNTAG KOl TnV
ATTOTEAECUATIKA  QVTIMETWTTION Tou OAKOoU MeE Tn MIKPOTEPN OuvaTh  Xpron
EVTOUOKTOVWV.
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Eikova 1. AmotOmwon Kal TrapakoAoldnon €EANIENG  avBekTIKOTNTOG  Kal
ouxVvOTNTAG INXAVIOHWY Kal yovISiwV TToU TNV €AEyXOuV, avaloya e TO TTPOYPOUU
YekaopoUu, o€ emAeyuéva TreipapaTika Tepaxia Tou N. Xaviwv. Evepyornta
o&e1dacwv: Bloxnuikdg deikTNG avBekTIKOTNTAG o€ TTUpeBpPOEId, MeTaAAayry G488S:
MeTOAAay avBeKTIKOTNTAG OTO YOVidIo TNG AKETUAXOAIVEOTEPAONG, TTOU TTPOCdIdEl
avOekTIKOTNTA 0€ opyavopwopopikd (R, avBekTikoi aAAnAdpop@ol, S, guaioBnTol
aAAnASuopgol)
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Monitoring of insecticide resistance in the olive fruit fly Bactrocera oleae,
using classical bioassays and molecular techniques
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By combining classical bioassays with biochemical and molecular markers, we
monitor insecticide resistance and mechanisms in Bactrocera oleae (Diptera:
Tephritidae) populations from Greece. The project is funded by the Hellenic Ministry
of Rural Development and Food. Field populations were collected from different
geographical regions and/or areas with distinct control programs. Dose response
bioassays were performed by topical application to adult flies. The frequency of
biochemical and molecular resistance markers (P450, COE and GST activities;
iIAChE mutations) was recorded. During the first period of the survey, 20
populations were collected. Variable resistance levels were identified in the majority
of populations for dimethoate (RF: 7-48X) and a-cypermethrin (RF: 7-17X).
Relatively low resistance levels (RF < 10) were observed for spinosad. The
application of molecular diagnostic tests showed the high abundance of the iIAChE
resistance mutations due to the heavy OP spray history. The most striking
insecticide resistance phenotypes and the highest frequencies of resistance
markers were observed in the island of Crete. Significant correlation was observed
among the P450-dependent monoxygenase activity, the pyrethroid resistance
levels and the number of pyrehroid applications in Crete. Although resistance
development in B. oleae didn’t keep pace with that in other insects, it now evolves
differently in each of the insecticides tested. Continues monitoring should inform
program control managers for the compilation of optimum and sustainable
management tactics.
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‘Evag vEOG HNXAVIOMOG AVOEKTIKOTNTAS OTA OPYAVOQPWO POPIKE EVTOUOKTOVA
oT1o 8dko TnG €AIdg, Bactrocera oleae (Diptera: Tephritidae)

E.I'. KAKANH ka1 K.A. MATOIONOYAOZ

Tunua Bioxnueiag kai BiotexvoAoyiag, MNavemarniuio Osooaliag, Adpioa

O ddakog NG €Nidg, Bactrocera oleae (Rossi) (Diptera: Tephritidae) atroteAei éva
atod TA MO ONUAVTIKA KAl I810ITEPA KATACOTPETTTIKA YEWPYIKA EVTOUA, TTPOKOAWVTAG
Tnv Mo Oladedopévn oIKkovouIKA ¢nuia oTig kaAAiEpyeieg TNG eAIdG. O €Aeyxog TnG
TPOOBOARG Tou Odkou TTEPIANAUBAVEI TNV €QAPUOYA XNMIKWV EVTOUOKTOVWV KOl
KUpiwg opyavopwo@opikwv (OP). H aAdyioTn, ouwg, Xpnon Twy eVIOUOKTOVWY,
TEPA ATTO TIG KATACTPOQIKEG ETITITWOEIS OTO TTEPIBAANOV, €xel odnyroel oTn
onuioupyia Kal EATTAWGON TNG avBEKTIKOTNTAG TOU SAKOU O€ aUTA.

BaoIKOG YEVETIKOG TOTTOG TTOU EPTTAEKETAI OTNV AVOEKTIKOTNTA TWV EVTIOUWY OTA
OP gvTopokTOva gival To yovidlo TNG akeTUAOXOAIveaoTEPAONG (Ace). H avBekTIKOTNTa
Tou &dkou oTa OP €xel CUOXETIOTEI PE TNV UTTAPEN OUO ONUEIAKWY PETAAAGEEWY OTO
evepyo KEVTPO Tou evCUpoU TnG akeTuAoxoAiveaTepaang (AChE), o auvduaoudg Twv
OTToiwv  TTPOKOAEi 16 @OpéG  peyaAlTepn avOeKTIKOTNTG aTTd  €KEivn  TOu
epyaotnpiokoU TAnBucuou (Vontas et al. 2002). H cuuBoAr Twv OUYKEKPIPMEVWV
METOANGEEWY OTNV aVvBEKTIKOTNTA EAEYXONKE 0€ ATONA QUOIKWY TTANBUCUWY PECW
NG TTOPAKOAOUBNONG TNG CUXVOTNTAG TWwV AVOEKTIKWY aAAnAoudpoewyv. O1 duo
METAANGEEIS BpEéBNKav OTO CGUVTPITITIKO TTOCOOTO TWV ATOPWYV TTOU €EETAOTNKAY,
OAAG OxI WG GUVAPTNON TOU ETTITTESOU TNG AVOEKTIKOTNTAG TOUG. € IO TTPOOTIABEIN
VA EVTOTTIOTOUV VEEG METAAAAEEIC TTOU TTIBAVWG VO CUVEICEPEPAV OE UWnASTEPQ
emimeda avOeKTIKOTNTAG, TTPAYMATOTTOINONKE KABOPIOUOG TNG aAAnAouxiag Twv
eCoviwv TnGg Ace o€ dropya uwnAng avBekTikOTNTOG. Id1aiTepo  evdiapépov
TTapouciage pia PIKPA EAAEIWN TPIWV YAOUTaPIVWY 0TO £€6VIo X Tou evqupou (A3Q)
(Kakani et al. 2008). H avdAuon @uoikwv TANOBUCHWY OGKOU KATEDEIEE TN
OUOXETION TNG ME aVOEKTIKOTNTA 0€ uYnAég dooeig OP eviopokTovwy. ETTITTAov,
Bioxnuikég avaAuoeig oe EexwplaTd aTopa £d€1Eav o1l n avacToAr Tou A3Q ev{uuou
aTTO EVTOUOKTOVO €ival ONPAVTIKA PIKPOTEPN ATTO TO £VCUMO aypiou TUTTOU.

Eivai n Tpwtn Treplypa®r) METAANOENG  €KTOG  evepyoU  KEVTPOU  TNG
OKETUAOYXONIVECTEPAONG TTOU OXETICETAlI PE QVOEKTIKOTNTA OE OPYAVOPWOPOPIKA
EVTOUOKTOVA. To yeyovog auTo gival, JAAIoTa, eEQIPETIKG evOlapépov oTo Babud TTou
TO TUAMO NG TpwTeivng otTou PBpioketal n A3Q peTGAAAEN aTTOKOTITETAI KAl
avTikaBiotatal amd pia dykupa YAUKOGUA-Qwo@aTiOUA-IvooiToAng (GPI), péow tng
OTT0iaG N TTPWTEIVN CUVOEETAl OTO €EWTEPIKO WEPOG TNG CUVATITIKAG MEURPAVNG.
Eival yvwoTo 0TI yia TV aTToTEAECUATIKI AEITOUpyia Tou evCUHOU gival atmapaitnTn N
OowoTA TOTTOBETNONR TOU OTN OUVATITIKN OXIour. ‘ETol, Bewprioaue OKOTIPO va
eAéyEoupe TNV MOAvOTNTA va €UTTAEKETAI N HETAAAQEN aUTH OTO ayKUpPoBOAnua TG
TPWTEIVNG OTN PEUBPAVN TOU VEUPIKOU KUTTAPOU. a To Adyo autd eKPPATTNKE N
TpwTteivn aypiou TUTTOU (Wt), N peTaAAaypévn (A3Q) kal pia UTTOBETIKY TTPWTEIVN
TTou TrEPIEXEl EAAEIwn TTévie Oladoxikwv yAouTtapivwv (A5Q) o€ eukapuwTikd
oloTnua KutTdpwy. O TTPOCBIoPIoUOS TWV PBIOXNUIKWY TTOGPAUETPWY TWV aypiou
TUTToU, A3Q kal A5Q KaTOOKEUWYV Kal n av@Aucr Toug wg TTPOG TNV IKavoTnTd
mpooBnkng GPl dykupag katédeie 0T n uetdAAagn A3Q emnpedlel TIG METO-
METAPPACTIKEG TPOTTOTTOINCEIG Tou ev{Upou (GPI aykupoBoAnan, otaBepdtnTa). Ta
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QTTOTEAEOPATA QUTA UTTOOEIKVUOUV £VAV EVTEAWG VEO UNXAVIOPO QVOEKTIKOTNTOG WG
mpog Ta OP evropokTéva, Katd Tov oTroio n BeATiwpévn Tpoadnkn GPI dykupag
OTO METOAAQYUEVO EVEUMUO €XEI WG QTTOTEAECHA TN OUYKEVTPWON TTEPICCOTEPWV
EVEPYWV HOpPiwv €vCUUOU OTN CUVATITIKI] OXIOMN KOl WG €K TOUTOU TN MEIWMEVN
€UQICONCIa OTO EVTOUOKTOVO.
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A novel resistance mechanism in organophosphate pesticides in the olive
fruit fly, Bactrocera oleae (Diptera: Tephritidae)

E.G. KAKANI and K.D. MATHIOPOULOS

Department of Biochemistry and Biotechnology, University of Thessaly, Larissa

The olive fruit fly Bactrocera oleae (Rossi) (Diptera: Tephritidae) is the most
important pest of olives, causing important economical damage. The management
of B. oleae in the last four decades has been based on the use of organophosphate
(OP) insecticides. The intensive and non-prudent use, however, has resulted in the
development and spread of insecticide resistance in natural insect populations.

The primary genetic locus that is involved in OP resistance is the
acetylcholinesterase (Ace) gene. OP resistance in the olive fly was previously
shown to be associated with two point mutations in the catalytic gorge of
acetylcholinesterase (AChE) (Vontas et al. 2002). In combination, these mutations
confer a 16-fold resistance, apparently due to the hindrance of OP access to the
active site of the enzyme. The search for additional mutations in the Ace gene of
highly resistant insects revealed a short deletion of three glutamines (termed A3Q)
in the carboxyl-terminal of the protein. The analysis of wild olive fly populations
showed a significant correlation between mutation frequency, resistance level and
OP use. Moreover, biochemical assays on individual flies showed that the
remaining activity of A3Q enzyme was higher than the wild type enzyme.

This is the first description of a mutation localized outside the catalytic gorge of
AChE with possible involvement in insecticide resistance. This is particularly
interesting since the part of the protein where A3Q lies is normally cleaved and
substituted by a glycosyl-phosphatidyl-inositol (GPI) anchor, which serves for the
protein’s attachment to the surface of the synaptic cell. In order to investigate the
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putative role of A3Q in OP resistance, the wild type and the mutant enzymes were
expressed in eukaryotic cells, together with a mutant in which five consecutive
glutamines were experimentally deleted (A5Q). The study and biochemical
characterization of the three constructs (wt, A3Q, A5Q), as well as their ability to
GPI anchor addition, indicated that the A3Q mutation affects the post-translational
modifications of AChE (GPI anchoring, stability). This suggests an entirely new
mechanism of insecticide resistance to OPs, in which a more efficient GPI
modification of the enzyme may result in more anchored molecules in the synaptic
cleft than the wild-type fly and, therefore, a reduced sensitivity to the insecticide.
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XapunAd emiTreda avOekTIKOTNTAG TOU SdKoU TNG €AIdg, Bactrocera oleae
(Diptera: Tephritidae) oTto spinosad

E.M. KAKANH", N.E. ZYITOYPIAHZ", K.T. TEOYMANH', N. EEPA®EIAHZ?,
F.G. ZALOM? kai K.A. MATOIOMNMOYAOX'
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Ivarirouro ewpyikwv Epguvwy, ABaAdooa 22016, Asukwaia, KUmpog
3Department of Entomology, University of California, Davis, One Shields Avenue, CA 95616, USA
*lon ouvelopopd ouyypapéwv

To spinosad e€ival €va OXeTIKA VEO EVIOMOKTOVO TNG KOTNyopiag Twv
VATOUPAAUTWY, TTPOEPYXOMEVO aTTO TOV AKTIVOUUKNTA Saccharopolyspora spinosa.
Mapouaiadel peydAn d0pacTIKOTATA WG TTPOG T EVTOUA-OTOXOUG, XAMNAR TogIKOTNTA
WG TPOG Toug WEEAINOUG Kal GAAOUG PN-ETTICAMIOUG OPYaVIOUOUG KAl MIKPNA
UTTOAEIMaTIKA &pdon. AvAueoa oTa €VTOPA-OTOXOUG TOU spinosad OUYKOTOAEYETaI
ka1 0 6dkog TnG €NIAG, To €viouo Bactrocera oleae (Rossi) (Diptera: Tephritidae). H
emAoyik dpdon Tou spinosad, OTTwG Kal KABe OUPPBATIKOU EVTOUOKTOVOU TTOU
XPNOIPOTIOoIEITal 0T QUOT, AVATTOQPEUKTA OBNYEI O AVATITUEN avBEKTIKOTNTAG.

H 1rapouca peAETn aToxeUel atn dlepelivnaon Tou €ITTEOOU QVOEKTIKOTNTAG TOU
ddkou oTto spinosad. lNa 10 Adyo autd dievepynOnkav Blodokipég oe dlIApopoug
TANBuUCoPoUG atd Tnv Katrpo, Tnv EAAGSa kal Tnv KaAipdpvia é1rou akoAouBouvTal
OIOQOPETIKOI  TPOTTOI  €QAPUOYNG TOU  €VIOUOKTOVOU, KOBwg kai amd  éva
epyaoTnpiakd oTéAeX0G. 2Tnv KUtrpo 1o spinosad xpnoigotrolgital oTropadika atrd

10 2002, evid oTnv EAAGDBO €xEl TTOAU
6 TTepIOpIOPEVN Xprion atd 1o 2004,
1I01aiTePa o€ BIOAOYIKOUG EAQIWVEG TNG
Kpnmg. Ztnv Kahipdpvia, avTiBeTa,
gival T0 povadikd okevuaoua TTou
4 1 XPNOIYOTIOIEITAl I TOV E€AEYXO TWV
- TANBUouWwyY TOou OAKou ammd TNV
M ToToTToinon Tou 10 2002.

O uynAoTEPES TINEG
avOEeKTIKOTNTOG, OTTWG @aiveTal OTO
Aldypaupa 1, Tapatnpenénkav o€
TTANBUoPOUG TToU CUAAEXBNKav atrd
Wekalouevoug eAQIWVEG ™G
Kahipdpviag [AOyog avBeKTIKOTNTAG
(Resistance Ratio) amdé 9 éwg 13]
EVW) Ol  XOounAOTEpPEG TINEG  O¢€
TANBuouoUg Tng Kutpou. MeTagl
Twv  eAANVIKWV TTANBucpwy, povo
évag TANBuoudg ammd v KpnAtn
TTapouciace 4  @OpEG  UeyOAUTEPO
emimeda  avOekTIKOTNTAG OO TOV
epyaotnpiokd TANBuous. H  OlakUpavon Tou  KaTaypd@nke oOTa  ETTITTESO
QAVOEKTIKOTNTAG AVAUETA GTOUG dIAQOPOUG TTANBUCOUG OAKOU CUOXETIOTNKE E TOV
apIBUS TWV £QapPUOYWY Tou spinosad OTIG AVTIATOIXEG TTEPIOXEG. Méxpl OTIYUAG Ta

Algypappa 1. H diakdpavon  Twv
eMTEOWY  AVOEKTIKOTNTAG  PUOIKWV
TTANBucopwy ddkou atd EAAGda, KuTrpo
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EMITTEdA AVOEKTIKOTNTAG TTOPAUEVOUV XAWNAG XWPEIG va TTPOKAAOUV TTPOBANUa OTn
dlaxeipion Tou gviopou. MapoAa autd n TTaPATNPEOUMEVN CUOXETION TWV ETTITTEOWY
avOekTIKOTNTAG PE TN XPAON Tou spinosad opoAoyei Tnv TAOn TOU €vIOUOU Vva
avaTrTuEEl avOeKTIKOTNTA OTO OUYKEKPIUEVO EVTOUOKTOVO.

BiAloypagia
Bret, B.L., L.L. Larson, J.R. Schoonover, T.C. Sparks and G.D. Thompson.
1997. Biological properties of spinosad. Down to Earth 52: 6-13.
Scott, J.G. 1998. Toxicity of spinosad to susceptible and resistant strains of house
flies Musca domestica. Pestic. Sci. 54: 131-133.

Low levels of spinosad resistance in the olive fruit fly, Bactrocera oleae
(Diptera: Tephritidae)

E.G. KAKANI", N.E. ZYGOURIDIS", K.T. TSOUMANI', N. SERAPHIDES?,
F.G. ZALOM? and K.D. MATHIOPOULOS'

1Department of Biochemistry and Biotechnology, University of Thessaly, Ploutonos 26, Larissa
41221, Greece
2Agricultural Research Institute, Athalassa 22016, Nicosia, Cyprus
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Spinosad is a new and highly promising insecticide, derived from the bacterium
Saccharopolyspora spinosa, with efficacy against a wide range of insects, including
the olive fly. Apparently, as is typical of any insecticide used in the field, selection
pressure with spinosad would inevitably lead to resistance.

This study aimed at examining the resistance status of the olive fruit fly to
spinosad. We survey spinosad resistance of wild olive fly populations from Cyprus,
Greece and California, where insect control practices and, in particular, spinosad
use has been very different. In Cyprus, spinosad has been sporadically used since
its registration in 2002, whereas in Greece its use has been very limited since its
registration in 2004, mainly in biological olive cultivars in Crete. By contrast, in
California, it has been the only insecticide used against the olive fly since its
registration in 2002.

Bioassays were performed by oral or topical application of different
concentrations of the insecticide. Cypriot populations demonstrated no resistance
as compared to that of the laboratory population. Among the Greek populations,
only one from Crete demonstrated a 4-fold increase in resistance, whereas five
populations from California demonstrated a 9 to 13-fold increase. The observed
resistance increase associates with spinosad applications in the respective areas.
These values are relatively low and do not yet pose a serious control problem in the
field. However, the observed variation documents that spinosad tolerance has
increased in areas where the insecticide has been more intensively used.
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MeAéTn yia Tov mBavo poAo Tou spiromesifen oTn Siaxeipion Tng
avOeKTIKOTNTAG TOU AAeUupwdn Tou KaTrvoU Bemisia tabaci
(Homoptera: Aleyrodidae)

E. POAITAKHZ', I. BONTAZ? kai A. TEAFTKAPAKOY'

"E6VIKG 16pupa, Ayporikng Epeuvag, Ivarirouro lNpooraciag @urwv HpakAgiou, Epyacrrpio
EvrouoAoyiag & I'. ZwoAoyiag, Karoautrdg, TO 2228, TK 71003 HpdkAeio,
2/70verr/on7plo Kpntng, Tunua BioAoyiag, Epyactripio Mopiakng EvrouoAoyiag, HpdkAgio

O aAeupwdng Tou Katvou Bemisia tabaci (Homoptera: Aleyrodidae), évag até
TOUG TTIO ONUAvTIKOUG exBpoUg Kr]TTEUTIKU’.)V KOAAIEPYEILV otV Kpntn, éxel
avaTTTUEEl QVOEKTIKOTNTA O€ TTo)\)\sg eVTOUOKTOVEG OpacTIkéG ouaieg (Roditakis et al.
2009). To spiromesifen (Oberon™) eival pia SpacTIKA oucia TToU avriKel o€ pId VEa
OMAdO EVTOUOKTOVWY, TWV TETPOVIKWYV OfEwv, Pe OpAon OTOUG PNXAVIGHOUG
BioouvBeang Airapwv o&éwv (Nauen and Konanz 2005). Aigpseuvioape Ta emitreda
QUOIKAG euaioBnaiag oTo spiromesifen ge 14 TANBuopoUg aTmd uTTaiBpieg Kal
BeppokNTTIOKEG KAANIEPYEIEG, Kal O€ 2 gpyaoTnpiakous TTANBucpolg. OAol ol
TAnBuopoi Atav BidTuttog Q. Tautdxpova, MEAETHONKE N avOEKTIKOTNTO Twv
TTANBUOUWY OTO VveoVIKOTIVOEIBEG imidacloprid, oTo TTupeBpoeIdég a-cypermethrin
KOl OTO opyavoQwa@opikd pirimiphos methyl. O1 TofIkoAoyIKEG DOKIMEG £yivav HE
TTeIpdpaTa eYRATTIONS UAAOU Katd Ta €T 2006 £€wg 2008.

To LCs yia T0 spiromesifen kupdvenke amé 0.1 éwg 53 mglL™”, opwg yia Toug 11
atoé Toug 14 TTAnBuopouC To LCso BpéOnke peTall 4 kar 15 mgL™'. H amdkpion oTto
spiromesifen 0ev OUOYETIOTNKE ME TNV aAVOEKTIKOTATA Twv TTANBuUCPWY OTa
VIKOTIVOEION, TTUPEBPOEIBH Kal OpyavopwaoPopiké €eVTOPOKTOVA. H Trapartipnon
auTh eival pia évdeiEn yia amoucia SI00TAUPWTHG AVOEKTIKOTNTOG OE QUTEG TIG
OpaaTIKEG ouaies. H amoékpion oT1o spiromesifen ueAeTOnke o€ oxéon ME TO
10TOPIKG eTTEUBATEWV OAAG eTTioNG dev BpéBnkav cuoxeTioelg. MeAeTABNKE €TTioNng N
aTTOKPION SUO AVBEKTIKWY £PYOOTNPIAKWY TTANBUCUWY OTN véa dpacTikr ougia. Ol
TANBuopoi gixav TTOAU uwnAd etrireda avBekTikéTNTAG 0TO imidacloprid kai oT0 a-
cypermethrin, Opwg n amokpion Toug oTo spiromesifen dev diagopoTToINBnKe aTTd
TOUG UTTOAOITTOUG QUOIKOUG TTAnBuapoug. TEAOG n ammokpion OTo spiromesifen
Bpébnke OTI Oev OXETICETAI ME TIG EVEPYOTNTEG TWV EVCUMIKWY CUCTNUATWY TTOU
MeAETABNKAV.

A6 TNV TTapoloa PEAETN DIATTIOTWOAME O) TNV UWNAR OTTOTEAEGUATIKOTNTA TOU
spiromesifen oeg TAnBuopoug B. tabaci amd v KpAtn kai B) Tnv armoucia
OIA0TAUPWTAG QVOEKTIKOTNTOG TNG vEAG OPACTIKAG OUCiag PE TIG ONUAVTIKOTEPES
0ouadeg eviouoKTOVWY. To spiromesifen ptmopei va atmmoteAéoel €va onuavTiko
epyaAeio yia Tov éAeyxo Tou B. tabaci ota TTAaioia Tng oAokAnpwpévng diaxeipiong
NG avOeKTIKATNTAG.
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Studies on the role of spiromesifen in resistance management of
Bemisia tabaci (Homoptera: Aleyrodidae)

E. RODITAKIS', J. VONTAS? and A. TSAGKARAKOU'
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Bemisia tabaci (Homoptera: Aleyrodidae), a major pest of many crops has
developed resistance against most insecticide molecules currently used in crop
protection. Spiromesifen, a novel tetronic insecticide with distinct mode of action on
lipid biosynthesis. We investigated the efficacy of spiromesifen in a 14 of B. tabaci
field populations (biotype Q) during a 2006 - 2008 survey, in order to investigate the
natural tolerance of the whiteflies to this insecticide. Possible cross resistance with
neonicotinoid, pyrethroid and organophosphate insecticides was also investigated.
Finally, two highly resistant strains to imidacloprid and alpha-cypermethrin were
also included in the analysis. Mortality was determined with leaf deep toxicological
assays.

The LCso to spiromesifen ranged from 0.1 to 53 mgL™, however 11 out of 14
populations exhibited LCso between 4 and 15 mgL™. Tolerance to spiromesifen was
not correlated with resistance to neonicotinoid imidacloprid, pyrethroid alpha-
cypermethrin, or OP pirimiphos methyl. Analysis of spray application history data
showed no correlation with spiromesifen tolerance. The LCsg to spiromesifen for the
imidacloprid and alpha-cypermethrin laboratory resistant strains was 7 and 1 mgL™
respectively, also indicating lack of cross resistance. Spiromesifen tolerance was
not associated with the known biochemical resistance markers assayed (esterases,
P450s and glutathione—S transferases activity), further indicating lack of cross
resistance with spiromesifen.

This research has demonstrated: a) the efficacy of spiromesifen to control the
whitefly field populations of Crete, b) the absence of cross resistance with major
groups of insecticide compounds. Spiromesifen can be considered a valuable tool
in insecticide resistance management of B. tabaci.
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Mop1ak6g XapaKTNPIONOG TNG AVOEKTIKOTNTAG TOU aAeupwdn Bemisia tabaci
(Hemiptera: Aleyrodidae) ota veovIKOTIVOEISH EVTOUOKTOVA

E. MQPOY'2, E. POAITAKHE?, A. TEATKAPAKOY?, M. PAINEZ, S. MORIN* ka1
I. BONTAL'

1Epyaorr’;p/0 Mopiakng EvrouoAoyiag, Turua BioAoyiag, Mavemoriuio Kpntng, 71409 HpdkAsio
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H ikavotnta Tou aAeupwdn Bemisia tabaci (Hemiptera: Aleyrodidae) va petadidel
I0AOYIKEG aoBEveleg, o€ gUVOUAOUO e TNV TaXUTATN AVATITUEN avBEKTIKOTNTOG OTA
EVIOUOKTOVA, KaBioTouv TO €id0¢ autd €vav amd TOUG ONUAVTIKOTEPOUG
EVTOUOAOYIKOUG £XBPOUG KNTTEUTIKWYV KAAAIEPYEIWV TTAYKOOMIWG. To TTPoRANUa NG
avOekTIKOTNTAG Tou B. tabaci eival 181aiTepa onuavtikd otnv KpAtn, agou otnv
lepameTpa, 61Tou Trapdyetal 10 50% Twv KNTTEUTIKWY BEPUOKNTTIOU ThG XWPAG,
evdnuolv opiopévol atmé Toug TTAéov avBekTIKoUG TTANBuopoulg Traykoouiwg. H
OUOKOAia eAEyxou Twv TTANBUCPWY TOU EVTOUOU OQEiAeTal O onuUavTIKG Babud otnv
QVOEKTIKOTNTA OTA EVTOMOKTOVA, IBIQITEPA TO VEOVIKOTIVOEIO TTOU €XOUV Kal TO
MEYOAUTEPO MEPIBIO OTAV ayopd. Av Kal N AvOEKTIKOTNTA OTA VEOVIKOTIVOEION Oev
EMAEYETAI YPHYOPA OTA TTEPICCOTEPA EVIOUA, ATTOTEAEI €vTovo TTPORANUA yia Tov
aAeupwon. Ta emimeda avBekTIKOTNTAG €ival ouxvd uwnAd (>500x) kal uttédpxouv
avaQOPEG yIa aTToTUXia KatatroAéunong aTtov aypod (lepdTreTpa).

O pnxaviopdég avBekTIKOTNTOG OTO imidacloprid €xel OUOXETIOTE WE TNV
uttepék@pacn Tou yovidiou CYP6CM1 1600 o€ epyacTnpiaka OTeEAEXN, OCO Kal O€
Aaypioug TTANBUCHOUG aTTd OIAPOPES YEWYPAPIKEG TTEPIOXESG TOU KOOWou. Me Tnv
xprnon avricwudtwy, ocifaue o1 n ékppacn Tou CYPBCM1 eival auénuévn ota
avOekTIKA éviopa Kal o€ €TTEdO TTPWTEIVNG, evw eival o€ €EENIEN TTeipdpaTa
giwtnong pe xpAon RNAI yia mnv emBeBaiwon TnG OuoxXETIONG TOU Yovidiou
CYP6CM1 pe 1o @aIvoTUTIO in Vivo.

XpNOIYOTIOIWVTAG  TEXVOAOYia  €K@paong  avaouvOuaouévng  HEPPBPAVIKAG
mpwreivng, deiCaue 61 10 éviupyo CYPBCM1vQ kataAlel Tnv udpofuAliwon Tou
imidacloprid petatpémovTag 10 o€ éva TTOAU AlyoTepo TogIkO popio. To Clothianidin,
etriong petraBoAifetal amd tnv avacuvduaopévn CYP6CM1vQ, evw Ta acetamiprid
kal thiamethoxam &ev avayvwpifovral amdé 10 €viUUO WG UTTOOTPWHATA. TO
CYP6CM1 civalr To TTpwTo €vCUPO TTOU OTTOMOVWVETAI OTTO £VIOUO YEWTTOVIKOU
eVOIAPEPOVTOG TTOYKOOUIWG, TTou PBpébnke va PETABOAICEl TO VEOVIKOTIVOEIDN
eEVIOUOKTOVA. ATToTEAEl OTOXO, YO TNV  QVATITUEN  HOPIOKWY  OlayVWOTIKWY
TIPOKEIEVOU  yIa T Olaxeipion NG avOekTIKOTNTAG, KAl yia TO oxedlaoud
TTOPEUTTODIOTWY — €I0IKWY aVOOTOAEWY TTOU HTTOPOUV VA eVOWHATWOOUV Of
OKEUAOATA VEOVIKOTIVOEIBWY , YIQ TNV QVTIMETWTTION TOU QAIVOUEVOU OTOV aypo.
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characterization of the Bemisia tabaci CYP6CM1vQ, a cytochrome P450
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Molecular characterization of neonicotinoid resistance in the whitefly
Bemisia tabaci (Hemiptera: Aleyrodidae)
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Although resistance to neonicotinoids has been relatively slow to develop, it has
now been identified as an emerging problem in the whitefy Bemisia tabaci
(Hemiptera: Aleyrodidae). The resistance mechanism has been associated with
over-expression of the cytochrome P450 gene CYP6CM1 in both laboratory
selected strains and field populations. Using antibody detection assays, based on
artificially synthesized specific peptides, we showed that in line to real time PCR
data, protein levels were also higher in the imidacloprid resistant insects. We
demonstrated that the CYP6CM1vQ enzyme catalyses the hydroxylation of
imidacloprid to its less toxic 5-hydroxy form with a high conversion rate (Kcat = 3.2
pmol /min/pmole P450, Km=36 uM) and this is the first report of imidacloprid
metabolism in a reconstituted P450 system, using an enzyme from a major
agricultural pest subjected to insecticide selection in the field. The system is
currently been used for testing the metabolic stability of additional neonicotinoids
and leads under development. Clothianidin but not acetamiprid or thiamethoxam
were metabolized by the recombinant CYP6CM1vQ in vitro. Our data identify
CYP6CM1 as a principle target for, the development of diagnostics and inhibitors —
add ons for inactivating insecticide-metabolizing P450s in natural insect pest
populations.
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Aigpevnon TnG avOeKTIKOTNTAG TOU AAEUPWSN TOU KaTTvoU Bemisia tabaci
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H avBekTikOTNTa TOUu aAcupwdn Tou KamvoU Bemisia tabaci (Gennadius)
(Hemiptera: Aleyrodidae), peAetnBnke amd 1o 2006 péxpr 10 2009 o @uoikoUg
TANBuoPoUG atrd didpopeg KAANIEpyeleG oTnv eAeUBepn KUtrpo. ETAéynoav eTTTd
QUOIKOI TTANBuopoi aTTd JIAPOPES AaXAVOKOUIKEG KUPIwG TrePIoXES TG Kutrpou,
OtTou TO €viopo atroteAei oofapd TPORANUa 1600 O UTTAIBPIEG, 600 Kal o€
BeppoknTakés KaAAiEpyeieg. O1 OpaCOTIKEG oucieg TIOU  €mAéynocav  yia TN
dlgpelivnon TnG avBekTIKOTNTAG ATAV O akOAoubeg: bifenthrin, imidacloprid,
acetamiprid, kai thiamethoxam. O1 TogIkoAoyIKEG BIOBOKIUES €yivav pe Tn PEBodO
eupBatmiong @UAAou (leaf-dip) (Cahill et al. 1995). OnAukd aTopa TOTTOBETOUVTAI
mTavw oTa QUAAa BauBakiol Ta oTroia gixav euRammoTei yia 5 OeuTEPOAETITA OTIC
OIAPOPETIKEG CUYKEVTPWOEIG (6 OUYKEVTPWOEIG Kal HApTUPAG UE 5 eTTavaAfyeIg ava
060n) Twv JpaCTIKWV ouciwv. AleEAxOnoav TOLIKOAOYIKEG BIODOKINESG ME TPEIG
OPOOTIKEG OUCIEG TTOU AVAKOUV OTa VEOVIKOTIVOEIDK (imidacloprid, thiamethoxam kai
acetamiprid) kar pia TTou avikel ota ouvBeTikd TTUPeBpoeidr (bifenthrin). H
BvnoiudéTnTa agloAoynBnke PETA aTTO 24 WPEG.

Ta amoteAéopata Twv  TOEIKOAOYIKWY  PlodoKiywy £€d€IEav TNV avaTrtugn
AvOEeKTIKOTNTAG 0 OAeG TIG OPACTIKEG ouoieg TTou egetdotnkav. O OuvTeEAEOTAG
avOeKkTIKOTNTAG (0 AOyog Tou LCsp TwV QUOIKWY TTANBUCUWY PE TOU €uaiobnTou
TANBuopoU avagopdg Sud-S) Bpébnke o€ TTOAU uywnAd emmireda yia TN dpACTIKA
ouaia bifenthrin (a6 300 péxpr 1241¢@op<g). Etriong, wnAd emieda avOeKTIKOTNTOG
Kataypaenkav otn &paoTikr] oucia imidacloprid (atmd 77 péxpr 392 @opEg) Kal 0N
O0paaTikf oucia thiamethoxam (ammd 50 péxpr 136 @opég). MoAU xaunAdTepa
emimeda avBeKTIKOTNTAG KATAYPAPNKAV yia Tn dpaoTikh oucia acetamiprid (amod 7
MEXPI 12 @opEG). Ta uwnAdTepa eTTiTEda avOEKTIKOTNTAG BPEBNKAV yIa TIG OPACTIKEG
ouaieg bifenthrin kar imidacloprid kai Kupiwg o€ TTEPIOXEG OTTOU YIVETAI EKTETAUEVN
XPron €VTOPOKTOVWY, OTTWG gival ol TTepioxég MapaAipviou, Kitiou kar XAwpakag,
OTTouU  KOAAIEpYOUVTAl  KUPIWG ooAavwdn  Aaxavikd, TTETTOVOEIdr], (QaoOAIQ,
KpappBoegidn K.4.

MeAeTABNKaV €TTIONG O PNXAVIOUOI BIOXNMIKEG AVOBEKTIKOTNTAG XPNOIUOTTOIWVTAG
TOU ouvepyIoTEG piperonyl butoxide (PBO), avacToAéa Twv PIKPOCWHIKWY 0EI0a0WY
P450, xai Ttou S,S,S-tributyl phosphorotrithioate (DEF), avacTtoAéa Twv
kapBogiAeatepacwy (carboxylesterases, COE). Na autr) Tn YEAETN, ETTIAEYNKE évag
QUOIKOG TTANBUoGG Tou aAeupwdn B. tabaci (Biétumrog B) amd tnv mepioxn
KAfjpou, 6TTOU 01 yewpyoi XPNOIMOTTOIOUV EUPEWG TO VEOVIKOTIVOEIDK EVTOUOKTOVA
Kal éxouv PBpebei wnAd emimeda avOekTikOTNTAg TOo 2007 Kkai 2008. Nekpd kai
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Cwvtava éviopa diatnendnkav oe RNA later yia TrepeTaipw  avaAloeig
(transcriptional analysis).

Ta amoteAéopara Twv Blodokiywy Pe 10 cuvepyloTh PBO £deiEav 6T uttdpyxel
avAapeign Tou ogeldwTIKoU peTaBoAIopoU oTnv eTRiwon Tou @QuaikoU TTAnBucuou
Tou aAeupwdn amd Tnv Teploxr NG KARpou, yia TiIg dpacTikég ouaieg imidacloprid,
bifenthrin, kai thiametoxam. H Ovnoipdétnta Twv evidpwv auérnbnke pe TNV
TpooBnkn Tou PBO amd 28.4% oto 77.3% yia tnv imidacloprid, amé 18.2% oTo
68.4% yia Tnv thiametoxam, ka1 amé 0% oto 100% yia Tnv bifenthrin. Oco agopd
TN OpacTIKr oucia acetamiprid, n TTPooBrkn Tou cuvepyioti PBO &ev alénoe 1n
BvnoipdétnTa (44.5% xwpig cuvepyioTr kail 43.8% pe PBO), evd n mTpoabrikn Tou
ouvepyioTtr) DEF, aténoe tn Bvnoipdtnta oo 62.5% (20% augnon). Napouoiwg, ol
€0TEPATEG QaiveTal va OUUBAAAOUV €TTiONG OTNV AVATITUEN QVOEKTIKOTNTAG OTIG
OpaaTikéG ouoieg imidacloprid, thiametoxan kai bifenthrin. H Bvnoipétnta auérnke
pe Tnv TTpocBnkn Tou DEF amd 28.4% o1o 60.9% yia Tnv imidacloprid, amé 18.2%
010 55.6% yia Tnv acetamiprid, kai amdé 0% o10 69.2% yia Tnv bifenthrin.

H dpaoTikr) oucia acetamiprid Bpébnke va gival n MO ATTOTEAECUATIKN aTTé OAA
TA VEOVIKOTIVOEION, TTaPEXOVTAG OUWGS HOVO 44.5% €Aeyxo Tou QuOIKoU TTAnBucoU
TOU €VTOUOU, OTN CUVIOTWOO ATTO TOV KATAOKEUAOTH S000Aoyia.

AuUTN n PEAETN UTTOdEIKVUEI TN GORAPATNTA TOU TTPORAANATOG TNG AVOEKTIKOTNTAG
TOU OAeupwdn Tou Katvou oTtnv Kutrpo. @aivetalr kaBapd 611 o1 TTapaywyoi dev
£XOUV eVAANOKTIKEG DPOACTIKEG OUCIEG VIO VO AVTIMETWTTIOOUV ATTOTEAECUATIKA QUTO
TO €VTOMO OTO XWpPd®l. H coBapdtnta Tou TTPOBAAUATOS TNG AVBEKTIKOTNTAG, HAG
avaykddel va avaBewpACoUlE TIG UPIOTAUEVEG PHEBODOUG, BPACTIKEG OUTiEG Kal TA
METPO TTOU TTPOTEIVOVTOI YIAd TNV QvTIUETWTTION Tou ¢€xBpol. Me Bdon Ta
armoteAéopaTa  TNG MEAETNG  QUTAG, aTTAITEiTal dueca n  dnuioupyia  evog
TpoypduuaTtog  dlaxeipiong NG avBekmikdétnTag  (Insecticide  Resistance
Management).

BiAioypagia
Cahill, M, F.J. Byrne, I. Denholm and A.L. Devonshire. 1995. Pyrethroid and
organophosphate resistance in the tobacco whitefly Bemisia tabaci (Homoptera:
Aleyrodidae). Bull. Entomol. Res. 85: 181-187.
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Insecticide Resistance in Bemisia tabaci (Hemiptera: Aleyrodidae) field
populations, in Cyprus

V.A. VASSILIOU', M. EMMANOUILIDOU", P. PIETRANTONIO?,
A. TSAGKARAKOU?®, G. VONTAS* and E. RODITAKIS®
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The levels of Bemisia tabaci (Gennadius) (Hemiptera: Aleyrodidae) resistance to
insecticides bifenthrin, imidacloprid, acetamiprid, and thiamethoxam were
determined using leaf dip bioassays on whitefly adults in seven biotype B
populations collected from open filed crops.

Comparison of LCso values of field populations with the susceptible reference
strain Sud-S revealed development of resistance to all insecticides tested. The
level of resistance to bifenthrin was very high (300- to 1241-fold). High levels of
resistance were found for imidacloprid (77- to 392-fold) and thiamethoxam (50- to
136-fold) and low levels of resistance to acetamiprid (7- to 12-fold). Bioassay
results indicated high levels of resistance to bifenthrin and imidacloprid in areas of
intensive application of insecticides such as Paralimni, Kiti and Chloraka.

A field B. tabaci population (biotype B) was collected in the area of Klirou,
Cyprus, where farmers use neonicotinoids extensively and high resistance levels
had been detected in laboratory bioassays. Single discrimination dose bioassays
were conducted with three different neonicotinoid insecticides (imidacloprid,
thiamethoxam and, acetamiprid) and one pyrethroid (bifenthrin) as well as from
their combinations with the synergists DEF or PBO. Dead and surviving insects
were preserved for transcriptional analysis.

Bioassay results with synergists showed that oxidative metabolism is involved for
imidacloprid, bifenthrin, and thiametoxam, as revealed in experiments with PBO.
Results of bioassays with acetamiprid did not support a predominance of oxidative
metabolism as key for survivorship. Addition of the esterase inhibitor DEF resulted
in mortality increase for all insecticides tested. It is possible that target site
insensitivity is also present in these populations.

The whitefly population from Klirou shows enhanced esterase and P450 oxidase
metabolism as revealed by DEF and PBO, and possibly target site insensitivity as
suggested by results of the acetamiprid bioassays with synergists. Acetamiprid was
the most effective of the neonicotinoids but only provided 44.5% control at the
recommended field rate.

This study points to a fragile situation for whitefly control in Klirou and a
worrisome situation for whitefly control in the country because cross resistance and
multiple mechanisms of resistance are present. Additionally, all measures
recommended in controlling sweetpotato whitefly have to be reconsidered and an
Insecticide Resistance Management programme should be adopted.
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AlayvwoTik pEB0S0G yia TNV avixveuon HETAAAAENG TTOU EPTTAEKETAI OTNV
avlekTIKOTNTA TNG a@idag Aphis gossypii (Hemiptera: Aphididae) oTa
mupedposeIdn

A.N. MITOYAH', A. MOZIAAOZ', K.X. BOYAOYPHZ" kai
I.T. MAPFAPITOMOYAOZ "2

7T/.lrjyor Bioxnueiag kai BiotexvoAoyiag, MNMavemotiuio Osooaliag, lNMAoutwvog 26, 41221 Adpioa,
Ivaritodro TexvoAoyiag kai Aiayeipiong Ayporikwv OikoouaTtnudrwy, Kévipo Epesuvag TexvoAoyiag
Oceoaaliag, A' Biounyavikn lNepioxn, 38500 BéAog

H a@ida tou Baupakog, Aphis gossypii (Glover) (Hemiptera: Aphididae) civai
TTOAUQAyO €idog, TTPOOBAAEI BIAPOPESG KAAIEPYEIEG OTTWG BaPBAKI, KAAWTTIOTIKG,
KOAOKUBOEION Kal auTTéNl. ZT0 BauBdakl TTPOKaAEi coBapég CnUIEG Kal WTTOPE va
MEIWOEl TNV Trapaywyn Kkal Tnv Troidétnta g Tapayduevng ivag. MNa tnv
KaTammoAéunon TnG agidag oTig KaAAIEpyeleg Tou BAPBAKOG XpnOIUOTToIoUVTAl
O1dpopa eVTOPOKTOVA KAl aPKETA auxva TTupebpocidr). QaTéc0o, n uTTEPBOAIKA Kal
MOKpOXpovIa XPrion TwV €EVTOPOKTOVWY WTTOPEl va odnyfAoel oTnv avaTrtugn
avoekTIKOTNTAG aTmé TIG a@ideg. Kupiog oT1dx0g Twv TUpEBpocidwy eival Ta
TAOEOECAPTWHEVA KAVAAIO VvaTpiou OTIG MEUBPAVEG TWV VEUPIKWY KUTTAPWVY
(Soderlund and Knipple 2003).

21nv TTapouca epyacia TTapoucidletal dlayvwaoTIKr HEB0SOG yia Tnv avixveuon
NG ONUEIOKAG METAAAENG super-kdr (super knockdown resistance) TTou evtoTrifeTail
OTNnV €vOOKUTTOPIKN OnAIG peTaEU Twv dlapeuBpavikwy Tunudtwy S4-S5 otnv
uttogovada Il Tng mpwrteivng Tou KavaAioU vartpiou. H petdAAagn agopd T
METATPOTI TOU apivogéog peBeiovivn oe Aeukivn (M918L) (Williamson et al.
adnuogcieuta atoixeia). Mevikd, PeTAAAAEN oTo onueio 918 éxel Bpebei oe didgopa
évropa kai Tpoadidel uéxpl ~1000 @opég avBekTIKOTNTA OTa TTUPEBpOoEIdr (Vais et
al. 2001, Soderlund and Knipple 2003). MeAetiOnkav 92 TTapBeVOYEVETIKEG OEIPEG
NG aidag amd kaANiépyeleg BAupBakog atmmd TG Treploxég Mehid Adpioag Kai
AAe€avdpeia Huabiag. Metd tnv atmopovwon Tou DNA atrd aTtouikéG a@ideg Kal TV
evioxuon TuAuarog Tou kKavahiou varpiou pe PCR akoAouBnoe n texvikf RFLP
(restriction fragment length polymorpfism). To mpoiév Tng PCR emmwadeTal ye 10
TTEPIOPIOTIKO €vCUMO Sspl Kal oTnv ouvéxela Ta Oeiypata NAEKTPOQPOpPOUVTal O€
TIAKTWHO aKpUAapIdiou. To £vupo avayvwpiel onueio KOTTAG aTiG aAAnAouxieg TTou
TTEPIEXOUV TNV super-kdr JeTdAAagn. EmimrAéov, aAAnAouxnOnke TuAUA Tou yovidiou
TOU KavoAloU vaTPioU O€ OKTW TTAPBOEVOYEVETIKEG OEIPEG yIa va JIammoTwOE n
UTmapén TG onuelakAG PETAAAOENG kdr (MeTaTpéTTel TO ApIVOEU TnG Aeukivng o€
@aivuhadavivn, F1014L) Ttou evromideTal oTO OIQUEUBPAVIKO TuAPa S6 Tng
uttopovadag Il Tng TpwrTeivng.

AlamoTwenke 0TI T0 37% Twv BEIYUATWY BEV €XOuV TNV super-kdr uetTaAAagn (SS
yevotutrol). X1o 63% Twv Oeiyudtwy  BpéBnke n  super-kdr peTGANAEn o€
eTepoCUywTn kardotacn (RS yevotutrol) (Mivakag 1). H aAAnlouxion yia 1n
diepeuvnon TnG kdr petdAAagng £€0eiEe OTI Kavéva ammd Ta OKTW OEiypoTa TTou
€CeTAOTNKAY OEV £XEI TN OUYKEKPIPEVN METAAAOEN.

H peAétn emBeBaiwoe onuavTikr TTapoucia avlekTIKOTNTAG aTa TTupeBposIdn,
KaBwg 10 63% Twv delypdTwy Bpédnkav eTepolUywTa OTnV super-kdr PeTGAAAgN,
KaBIoTWwVTaG TIPORBANUATIKG  TOV  €Aeyx0 TNG a@IdAG MPE TA  OUYKEKPIPEVO
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eviopokTéva. ETriong, emeuBaoeic pe mupeBpocidny évavtl GAAwv €xBpwv TOU
BauBakog pmopei va odnynoouv oe £€apon Twv TANBuopwv Tng agidag. Ol
TTANBUCUOI Twv aQiIdwyv dev €TTNPEACOVTAI QPKETA, QVTIOETA WE TOUG QUOIKOUG TNG
exbpoug Tmou Bavatwvovtal. TéAog, n atoucia TnG super-kdr o€ opollywTn
katrdoTtaon mOavwg OxeTiCeTal PE  Aufnuévo KOOTOG  avBeKTIKOTNTAG OTOUG
OPOCUYWTOUG YEVOTUTTOUG (TT.X. MN QUCIOAOYIKH GUUTTEPIPOPd, aduvapia avTiAnyng
€EWTEPIKWYV €PEBICPATWY) YE OTTOTEAECUA VO UNV ETTIKPATOUV.

Mivakag 1. ZuxvotnTa €u@aviong TG super-kdr PeETAANAENG O€ TTAPOEVOYEVETIKEG
o€1pég TNG Aphis gossypii atré BauBaxi.

Mepioxn Trai%::g\?;\)’::ug(ég Ap'ses“ o5 % SS Aplselg 6s % SR
oeIpég
Mehid Adpioag 30 18 60 12 40
Alegavdpeia Huabiag 62 16 26 46 74
20voio 92 34 37 58 63
BiAioypaepia
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Diagnostic RFLP-PCR method for the detection of super-kdr mutation in the
cotton aphid Aphis gossypii (Hemiptera: Aphididae)
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The present study examines the occurrence of point mutations related to
pyrethroid resistance in Aphis gossypii (Glover) (Hemiptera: Aphididae)
parthenogenetic lineages from cotton in Greece. In particular, we developed a novel
diagnostic method, based on RFLP-PCR, to detect the super-kdr mutation in
individual aphids. Sixty three percent of the aphids examined had the mutation in
heterozytote state (RS) while 37% were susceptible (SS). The homozygote
resistant genotype (RR) was not found. Furthermore, sequencing of a segment of
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the sodium channel gene encompassing the kdr mutation did not reveal this
mutation in eight aphid lineages. The results suggest the development of resistance
to pyrethroids in A. gossypii from cotton and this information should be taken into
account in the development and implementation of chemical control strategies
against this pest. In addition, the lack of RR resistant genotypes might suggest
enhanced fitness cost and these genotypes maybe selected against even in cases
of pyrethroid selection pressure.
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MeA£Tn TG AVATITUENG AVBEKTIKOTNTAG S10POPETIKWYV TTANBUCHWYV TOu BpiTra
Tng Kahipopviag Frankliniella occidentalis (Thysanoptera: Thripidae) o€ éva
EVTOMOKTOVO
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MepiAnyn

O BaBpdg avamTuéng avBekTikdTNTOG TTAnBUopwy Tou Opitta  Frankliniella
occidentalis (Thysanoptera: Thripidae) oc¢ €éva eupéwg XPNOIUOTTOIOUUEVO
€VTOUOKTOVO, TO dimethoate, peAeTABNKe e BIodokIPEG epyaoTnpiou. IMNa TIG AVAYKES
Twv Blodokigwy 25 TTANBuCcuoi Tou €VvTOPOU CUAAEXONKav oTrd  DIAQOPETIKEG
TTEPIOXEG TNG Bopeiag, AuTIKAG Kal ZTepedg EANGSAG KaBWG Kal atrd pia TTEPIOXA TNG
Né&pvakag atnv KOtrpo Kupiwg atmd KaAAIEpyeleG TOPATAG, TTITTEPIAS, HEAITCAVAG Kal
BauBakiol. ZTig BIOSOKIUEG TUUTTEPIANGONKE Kal évag epyaoTnpPIokOS TTANBUCHOG
TOU EVTOUOU O OTT0i0G €ixe OUAAEXTEI aTTd KaANIEpyeia BauBakiol OoTnv TTEPIOXH TNG
AAe€avdpeiag Huabiog kalr o otmoiog dlatnpolviav OTO €PYOCTAPIO YIA XPOVIKO
O1doTNUa PEYOAUTEPO TWV 5 £TWV XWPIG €KBean o€ EVTONOKTOVA. ATTO TNV avAaAuon
TWV ATTOTEAECOUATWY BIATIOTWONKE 1N UTTApgn ONPAVTIKAG TTAPAAAGKTIKOTNTAG
METAEU Twv TTANBUCPWY TTOU MEAETABNKAV WG TTPOG TNV €uaiobngoia Toug OTO
dimethoate. Xe e€éNEN Ppiokovtal Treipduara afloAdynong Tng TOgIKOTATAG -
QTTOTEAECHATIKOTNTAG TWV TTAEIOTWV CAUEPA EYKEKPIMEVWV OPACTIKWY OUCIWV YIO
TNV KatatmoAéunon Tou F.occidentalis.

Eicaywyn

O Bpimrag ¢ Kahipdpviag (F. occidentalis) ival évag ooBapdg exOpodg TTOAAWY
UTTaiBpIWV Kal BEPPOKNTTIOKWY KAAAIEPYEIWV OTN XWPA Mag. ATToTeAE! £TTioNG Qopéa
ONUAVTIKWY QUTOTTABOYOVWY 1LV OTTWG Tou 10U Tou KNAIBwToU papacuol Tng
TopdTag (TSWV) kai utropei va TTPOKaAEl anuavTiKEG {NUIEG OTN QUTIKA TTapaywyn
(KwBaiog kai ouvepyateg 2007). H avarmTuén avOekTikwv TTAnBuopwyv Tou F.
occidentalis ceg TOAAG amd Ta OloBEéciya  eviopokTova, duoxepaivel TNV
aTToTEAECUATIK avTieTWTTIoN Tou (Jensen 2000, Bielza 2008). Ztoixeia OXeTIKG e
TNV avaTTugn avBekTikOTNTAG o€ €AANVIKOUG TTANBUGOUG Tou F. occidentalis dev
uttapxouv diaBéoiua otn BiBAloypagia. MNa 10 oKoTd auTtd, TV TeAeuTaia diETia
MeAETACOUE TOV BaBUG Kal TV €KTACT AVATITUENG AVBEKTIKOTNTAG OTA TTEPICCOTEPA
Ol0Béaiya onuEPA EVTOUOKTOVA, 0€ TTANBUCHOUG Tou €VTOPOU aTTO BIOPOPETIKA
YEWYPAQIK& SlapepioPaTa TNG XWPAG PJOg. TNV TTapolca epyacia TTapouaidloval
TA QTMOTEAéOUATA  TTOU  aQOopoUlv  TO  eviopokTovo dimethoate Trou  €xel
XPNOIKOTTOINBEI EUPEWS OTN XWPEA PAG VIO TNV AVTIMETWITION BPITTWV.

YAika-MéBodol
O1 TAnBucpoi Tou Bpitra TTou XpnaiyoTroinBnkav oTig BlodokKIPES TTPoRABav aTrd
evAAIKa d&topa TTou CUAAéxBnkav 1o 2008 amd Avon kal @UAAG JIAQOPETIKWV
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KaANEpyEIWY  (KUpiwG TOWATAg, THTTEPIAG, MENIT(Avag kal  Baufakiol) atd
O1a@OopEeTIKEG TTEPIOXEG TNG EANGSAG Kai pia Trepiox Tng Kutrpou kai diatnpolvrav
OTO gpyaoThplo péoa o€ yudAiva Bala pe mpdoa. MNa kaBe évav ammd Toug
TTANBUOPOUG TOU €VTOPOU €eKTIUABNKE N péon Bavatn@Opog CUYKEVTPWAON Tou
EVTOUOKTOVOU O€ veapd evAAIKa BnAukd datoua. lMNa Tov uttoAoyiopd Tng péong
Bavatn@OpPou CUYKEVTPWONG XPENOIMOTTOINBNKE TO TTPWTOKOAAO TTOU TTPOTEIVETAI
ammd Tov IRAC (Insecticide Resistance Action Committee, Anonymous 2005) ue
OPIOUEVEG TPOTTOTTOINOEIG TNG PeBodoAoyiag. ZUu@wva pe Tnv peBodoAoyia TTou
XpNolgotroINdnke, n ekTignon Tng péong Bavarn@opou CUYKEVTPWONG EYIVE WE
€kBeon veapwv eVANKWY BNAUKWY aTOUWVY Of€ «VWTTA» UTTOAEiUUOTO  TOU
eviogokTévou. Ta TrelpduaTa TTpaydatotroinnkav o€ Bepuokpacia 25+1°C kal
pwrToTtrepiodo P 16:8.

AtroteAéopata-ZulATnon

A6 TNV avAAuon  TwV  OTTOTEAECHATWY  OIOTTIOTWONKE  ONUAVTIKN
TTAPAAAAKTIKOTNTA PETAEU TWV TTANBUCUWY TOU EVIOUOU TTOU PEAETABNKAV WG TTPOG
TNV euaioBnaoia Toug oTo eviopokTévo dimethoate. O1 TipéG TNG p€ong BavaTneodpou
OUYKEVTPWOTNG TOU EVTOUOKTOVOU Yia Toug S1a@opeTIKOUG TTANBUCUOUG KUpdvenkayv
amd Tepiou 817 ppm €wg kair 13.591 ppm. O TANBUOPOG pe TNV uwnAdéTEPN
avBekTikdTNTa 0TO dimethoate TponABe atrd KaAMIEpyEIQ TOUATAG OTAV TTEPIOXN TNG
Ndpicag. O1 uywnAég TIPEG Twv PECWYVY BavaTNPOPWV CUYKEVTPWOEWY TTOU
Kataypaenkav dikaloAoyoUv €v pPEPEl TA TTPORAAUOTA TTOU ava@EépovTal Katd
Kaipoug oTnv KatamroAéunon Tou F. occidentalis. H TapaAAoKTIKOTNTO TTOU
OIaTMOoTWONKE WG TTPOG Tov BaBud cuaioBnoiag Twv dIPOPETIKWY TTANBUCHUWY TOU
eviopou oto dimethoate ptropei peTagu GAAwV va OxXeTICETAl e TN oUXVOTNTA 1 Kal
€KTOON XPAONG TOU CUYKEKPIPEVOU EVTOUOKTOVOU OTIG OIAPOPETIKEG KOANIEPYEIES KAl
TTEPIOXEG.  ZNUAVTIKY)  dlagopoTroinon  MeTagu Twv TANBUCPWY TOU  EVTOPOU
KOaTaypA@pnKe Kal o€ AANEG EVTOUOKTOVEG OUTieg, UE DIAPOPETIKO TPOTTO dpdong. e
e€ENEN  PBpiokovtal  Treipdpata afloAdynong TNG  ATTOTEAECHATIKOTNTAG  TWV
EYKEKPIMEVWYV CAMEPA OTN XWPO HAG EVIOUOKTOVWYV YIA TNV KATOTTOAEUNON TOU
Bpima TnG Kohipdpviag, o€ €va peydAo apiBud TANBUCUWY TOU €vTOPOU aTTo
OIAPOPETIKEG TTEPIOXEG TNG XWPAG.

BiAioypagia
Anonymous. 2005. IRAC susceptibility test methods series, Method No: 10a
(www.irac-online.org).
Bielza, P. 2008. Insecticide resistance management strategies against the western
flower thrips, Frankliniella occidentalis. Pest Manag. Sci. 64: 1131-113.
Jensen, S.E. 2000. Insecticide resistance in the western flower thrips, Frankliniella
occidentalis. Integr. Pest Manag. Rev. 5: 131-146.
Kwpaiog, A.Z., N. KatAig, .M. Mmpoug@ag kai M.A. Mamrra 2007. O Bpitrag Tou
katvou Thrips tabaci (Lindeman). BioAoyia, {nuiég, avTINETWTTION Kal pOAOG TOU wg
@opéag Tou 10U Tou KNAIBWTOU Papaouou Tng vioupdrag. Mewpyia-KtnvoTtpogia 4:
60-64.
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Resistance to dimethoate in populations of the western flower thrips,
Frankliniella occidentalis (Thysanoptera: Thripidae)
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Susceptibility to dimethoate of different populations of the western flower thrips,
Frankliniella occidentalis (Pergande) (Thysanoptera: Thripidae) was studied under
laboratory conditions. Twenty five thrips populations collected from different crops
(mainly tomato, pepper, eggplant and cotton) and different regions of Central,
Western and Northern Greece, as well as a population from Cyprus, were used in
the bioassays. A laboratory population of F. occidentalis collected from cotton
plants in the area of Alexandreia (Imathia) without further exposure to insecticides
was also included in the bioassays. Considerable variation in LCsy values were
recorded between the different populations of F. occidentalis which ranged from
817 to 13591 ppm. The highest LCsy value was recorded in a population from
Larissa. Further experiments are now running to assess the relative toxicity of
certain insecticides to different thrips populations.
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MopIiaK6G XOpaAKTNPICHOG TWV TTPWTEIVWV OTOXWYV KAl TAUTOTToiNoN
MeTaAAQYwWV TToU oXeTiICOVTal JE TNV AVOEKTIKOTNTA TOU Tetranychus urticae
(Acari: Tetranychidae) o€ TTupeBpIvoEIBH KAl OPYAVOQWOPWPIKA
EVTOMOKTOVA

A. TEATKAPAKOY', E. MQPOY?, A. HAIAZ?, M. TPIZNOY! ka1 I. BONTAX?

"EBvIKG 16puua Ayporikng Epesuvag, Ivorirouro lNpooradia¢ $utwv HpakAsiou Epyaotrpio
EvrouoAoyiag kai ewpyikng ZwoAoyiag, T.O. 2228, 71003 HpdkAgio
2I70{V£7T/0n?u/o Kpntng, Tunua BioAoyiag, BaaoiAika Boutwv, T.O. 2208, 71409 HpdkAgio

2uvdudlovtag PIOBOKIPEG UE PBIOXNUIKEG KAl HOPIOKEG OOKIYEG MEAETAOOUE TOUG
MNXaVIoOPOUG avBekTIKOTNTAG Tou Tetranychus urticae (Acari: Tetranychidae) ota
TTUpeBpIvosidn (Pyr) kai opyavopwo@wpikd (OP) eviopokTéva e&eTdloviag 1000
TOV POAO BaoikKwv ev{UPwWV BIOXNMIKAG aVOEKTIKOTNTOG OCO0 KAl TWV TTPWTEIVWV
oToXWV. Kal o1Ig U0 OuddeG EVIOUOKTOVWY N PEIWPEVN EuaIoONGia TWV TTPWTEIVWV
oTOXWV (aKeTUAOYXOAIveaTEPAON yia Ta OP kal diaueuBpavikn TTPWTEIVN HETAPOPAS
16VTWV vaTtpiou yia Ta Pyr) Bpébnke va gival To KUPIO GTOIXEIO AVOEKTIKOTNTAG GTOUG
TTANBUCOPOUG TTOU PEAETACOE.

MNa tnv popiakr avaAuon TnG avOekTIKOTNTAG OTOXOU TWV TTUPEBPIVOEIBWV
aAAnAouxnibnke éva TuAua (3.3 kb) Tou cDNA Tng dlapeUBPaVIKAG TTPWTEIVNG
MeTaQOPAs 16vTwY vaTtpiou Tou TrepieAduBave Ta TuAPaTa IS4 to 1VS6,
XPNOIHOTTOIWVTAG EKQUAICHEVOUG EKKIVNTEG TTOU gixav oxedlaoTel ue BAON yVWOTEG
aAAnAouxies GAAwv apBpotrddwv. H aAAnlouxia ammd 10 T. urticae €deige Tnv
peyoAUTepn opoidTnTa (56%) pe autiv amd 1O Sarcoptes scabiei (Acari:
Sarcoptidae), kai Atav Tagivounuévn padi pe Tig aAAnAouxieg dAAwv Arachnida TTou
€ival QUAOYEVETIKA TTEPICCOTEPO OIAPOPOTTIOINUEVEG O OUYKPION ME OUTEG TWV
Insecta. H aUykpion Tng aAAnAouyiag PETOEU €uaiobNTwV Kal avOEKTIKWY OTEAEXWV
evrommoe tnv petalayry F15381 tou tuApatog IIS6 yvwaoTth yia Tnv guTTAOKA TNG
otV avlekTIKOTNTA OTa TTUPEBPIVOEIdN Kal uia OeuTepn HeTaAAayry A1215D pe
dyvwaTo poAo.

H popiakA Bdaon Tng avOekTIKOTNTAG 0TOXO0U Twv OP peAeTABNnKe e€eTdlovTag TNV
aAAnAouyia Tou yovidiou TTou KWAIKOTTOIEN yIa TNV TTPWTEIVN aKETUAOXOAIVESTEPAON
(AChE1) oe 3 avOekTIKG Kal 0¢ 3 OTEAEXN ava@opds. Tpeig amd TIG TECTEPIG
peTaANayEG TTOU BpEBnKav oTa avOekTIKA OTEAEXN €ival yVwoTd OTI OXETICOVTAI UE
TNV QVOEKTIKOTNTA OTA OPYAVOPWOQPWPIKA Kal KAPBAMIdIKE OKEUAoUATA Kal oTTd
autég n F331W @aivetal va gival n 1o ONPAVTIKA Kal cuXvda amaviwuevn oto T.
urticae.
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Mechanisms of resistance to organophosphates in Tetranychus urticae (Acari:
Tetranychidae) from Greece. Insect Biochem. Mol. Biol. 32: 417-424.

Molecular characterization of target proteins and identification of mutations
associated with resistance to pyrethroids and organophospates in
Tetranychus urticae (Acari: Tetranychidae)

A. TSAGKARAKOU', E. MOROU?, A. ILIAS?, M. GRISPOU" and J. VONTAS?

"National Agricultural Research Foundation, Plant Protection Institute, Laboratory of Entomology
and Agricultural Zoology, P.O. Box 2228, 71003 Heraklion, Greece
2University of Crete, Department of Biology, Vassilika Vouton, P.O. Box 2208, 71409 Heraklion,
Greece

Combining toxicological, biochemical and molecular data we examined the role
of the detoxifying enzymes and of the altered target in the resistance of
Tetranychus urticae (Acari: Tetranychidae) towards pyrethroid and organophospate
insecticides. In both cases target site insensitivity was the major resistance
component.

A 3.3-kb cDNA fragment of the T. urticae para sodium channel gene (the target
of pyrethroids) encompassing domains 1S4 to IVS6 was obtained by a degenerate
PCR strategy. The T. urticae sequence showed highest identity (56%) to the
scabies mite, Sarcoptes scabiei (Acari: Sarcoptidae), and was phylogenetically
classified within the divergent group of Arachnida. Comparison of resistant and
susceptible strains identified the point mutation F1538l in 11IS6 which is known to
confer strong resistance to pyrethroids, along with a second mutation (A1215D) in
the 1I/11l linker with unknown role.

By comparing the AChE1 sequence, the protein target of organophosphates and
carbamates, between 3 resistant and three laboratory reference strains we
identified four mutations one of them the F331W is probably the most important and
the most common in the two spotted spider mites
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