EAANVIKO MeooyeLako Maveniotipo

BIOAOYIKR QVTIMETWITION apOpOTTOd WV,
ME EM@OON OTA WEEAINO EVTOUO KOI OKAPEX

Ap Poditdkng EppavounA

AvarAnpwtng Kabnyntng Mrewpywkng EviopoAoyiag kat Qappoakoloyiag
TuRua Frewmnoviag, xoAn Newmnovikwyv Emotnuwy

TnA. 2810379478

E-mail: eroditakis@hmu.gr



mailto:eroditakis@hmu.gr

BioAoyIK} QVTIMETWTTION aPOPOTTOOWV

OpLopnaG

The use of living organisms to suppress the population of a specific
pest organisms, making it less abundant orless damaging than it
would otherwise be.

Eilenberg et al 2001

Biorational Pest Control

The use of natural or modified organisms, genes, or gene products to reduce
the effects of undesirable organisms (pests) and to favor desirable organisms such
as crops trees, animals and beneficial insects and microorganisms

US National Academy of Science, 1988
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e Mnxavika / BlotexvoAoyika pEoa

e MNayidec- Madlkn mayidevon

OIKOAQ

Dake-Faka, the preduct packaged with
it's special integraded paper avd without it before it's final fock,

TpodLKEC TpodLKEC
AdKog Muya pecoyeiou
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Adidec
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e Mnxavika / BlotexvoAoyika pEoa

e MNayidec- Madlkn mayidevon

XPWUOTIKEG / OgpUoKnTILAL
Aleupwdng,

Alplopuie,

Adidec
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e Mnxavika / BlotexvoAoyika pEoa

e MNayidec- Madlkn mayidevon

TpodKeC
Muiya peocoyeiou, KEpaoLwv
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e MNayidec- Madlkn mayidevon
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e Mnxavika / BlotexvoAoyika pEoa

e MNayidec- Madlkn mayidevon

S

QOwtog - OepopoVIKES / OeppoknTILAL
Tuta absoluta
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e Mnxavika / BlotexvoAoyika pEoa

e Alatapoxn oulevénc - Aemdontepa
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e Mnxavika / BlotexvoAoyika pEoa

e Alatapaxn oulevénc

Sirterra
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e Evtopooteyn Siyxtva (16/10 R 20/10)
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e Mnxavikad / BlotexvoAoylka peoa
KaAAlepynTika peca

e BloAoywka peca

e JupBata xnuika peEca

AAN\O pECO HUTOTIPOOTACLOG

»

Op6n mapakoAouBOnon Kal avayvwpLon €xBpwv
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o KaAALepyntika pEcal

e AmoAUpavon gbadouc

e Xpnon avOEKTIKWY / OVEKTIKWY TTOLKIALWV

e Xpnon Yyeloucg putopLakoU UALKOU arto Tal oTIopELal
e Kataotpodn Zeviotwv Qutonapacttwyv

e Amopakpuvon & Katoaotpodrn UNMOAELUUATWY KOAAALEPYELOC
e Xprion Outwv nayidbwv

* Edapuoyn Yeubdng omopag

e Apeswplomopa

e Tpomormnoinon nuepopnvia putevong

e Tpomormnoinon anootacewv PUTELONG

e Tpomomnoinon KAASEMATOC / apOoLWUATOC

e OpBoloykn Alrtavon

e Tpomormnoinon apdsuvong
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e BloAoywa péoa

Quaikoi ex0poi
- APTTAKTIKGO
- MNMapaoitocidn

MikpofI10K& EVTOUOKTOVA / JUKNTOKTOVA
- MUKnTeg
- Baktrpia
- loi
- NnuaTtwdelg
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e BloAoywa péoa
MéEBobol BLoOAOYLKNC QAVTLUETWTILONC

1. KAaoIk u€60d0o¢ BIOAOYIKAG AVTIMETWITIONG
2. Alatripnon kai gvioxuon BIOTTOIKIAOTATAG

3. M£Bodog ecattdbAuong QUOIKWY £XBpwv
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MéeEtpa peiwonc tnhe tpooBoAng

BLOAOYLKN OVTLHETWTILON EXOPpWV

1. KAaoikr} p€B0DOOC BIOAOYIKAGC QVTIMETWITTIONG

E€amoAuon evog veou puaotkol exOpoU e OKOTIO TNV UOVLUN EYKATAOTOON
KOlL TO LOLKPOXPOVLO EAEYXO EVOC TIOLPACLTOU

Epapuoletal ouviBws o€ VEO-ELOEPXOUEVOUC XWPOKATAKTNTLKOUC £XOpouC
KatdAAnAo yia moAueteic KaAALEPYELEC Kal SaolkoUg exBpouc.

JuvnOwc epappoletal anod appodiouc popeic pe tnv
€yKplon tou Kkpatoug pe Baon kavoviopoug tou FAO.
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Metpa pelwong tng ntpooBoAnc
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1. KAaoikr} p€B0DOOC BIOAOYIKAGC QVTIMETWITTIONG

Epapuoletal cuviBwe o€ VEO-ELOEPXOUEVOUC XWPOKATAKTNTLKOUC £XOpoUC

Apxn

OL véo-eloepyopevol €xBpol dev eival toéoo
KOTOLOTPETITIKOL OTLC TTEPLOXEG ATTO OTIOU
npoEpyxovtal AOyo Twv ¢GUOLKWV €&XOpwv
Tou evOnuoUV otnV TepLoxn.
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MéeEtpa peiwonc tnhe tpooBoAng

BLOAOYLKN OVTLHETWTILON EXOPpWV

1. KAaoiky u€06odog BIOAOYIKAG AVTIMETWTTIONG

1888
Icerya A. Koebele
Purchasi ETLoKETTETAL TNV
AvoTtpalia
1868
EloBdAeL otnv
California
OL OTwPWVES Rodolia
§Wwv cardinalis
KatootpEdovTal
Cryptochaetum

iceryae




OAokAnpwpévn Avtipetwriton Qutonapacttwy

Métpa peiwong thg mpooBoAng

BLOAOYLKN OVTLHETWTILON EXOPpWV

1. KAaoiky u€06odog BIOAOYIKAG AVTIMETWTTIONG

o ——
1 s

1888
Icerya A. Koebele
Purchasi ETLoKETTETAL TNV
AvotpaAia
1868
EloBdAeL otnv . y
California !"_, p
Ot OWPIVES \ Rodolia
§wwv cardinalis
KatootpEdovTal
Cryptochaetum
iceryae

Kootog mpoypappotoc : 5.000 S
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0000¢ BIOAOYIKAC QVTIMETWTTIONG

N WE

4

1. KAaoIk

Statistics on the results
of classical biological control
introductions of predators and
parasites to control insect pests.
A. Numbers of new introductions
by decade. B. Percentages of
introductions contributing to
success (black), establishments
(white) and failures or unknown
(gray) by decade. (Updated from
Greathead & Greathead, 1992.)
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B Failures/unknown
O Establishments
M Introductions contributing to success

1880- 1900- 1910- 1920- 1930- 1940- 1950- 1960- 1970- 1980- 1990-
1899 1909 1919 1929 19839 1949 1959 1969 1979 1989 1999

Narada
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MéeEtpa peiwonc tnhe tpooBoAng

BLOAOYLKN OVTLHETWTILON EXOPpWV

1. KAaoikr) h€B60DOC BIOAOYIKAC AVTIMETWITTIONG

EéartoAvoesic weg 2001

- 200 ywpec
- 600 exUpoi
- 2100 weeAnua apdoorroda

- 6000 npoontaVeleC
- 600 ernituyeic mpoonaVeleC
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Métpa peiwong thg mpooBoAng

BLoAoyLKkr) avTlLETWTTILON EXOpwV

1. KAaoikr} p€B0DOOC BIOAOYIKAGC QVTIMETWITTIONG

NapdSeypa and EANGSQ : Duowkog exBpog
MopaoIToelbEC

Mapdotto Cales noacki

Eptwdng aleupwdelg
Aleyrothrixus floccocus
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MéeEtpa peiwonc tnhe tpooBoAng

BLOAOYLKN OVTLHETWTILON EXOPpWV

1. KAaoikr} p€B0DOOC BIOAOYIKAGC QVTIMETWITTIONG

Edapuoletal cuviBwe o VEO-ELOEPXOUEVOUC XWPOKATAKTNTIKOUC €xBpolg

NEec ouoxeTioelg
E€amoAUoelc and ¢duokoug exBpolc cuyyevwy eLOWV
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Métpa peiwong thg mpooBoAng

BLOAOYLKN OVTLHETWTILON EXOPpWV

1. KAaoikr) H€B60DOC BIOAOYIKAGC AVTIMETWITTIONG

Cathartona
Catoxantha

Levuana iridescens / coconut moth
, L , , Bessa remota
1920 —N€og €xBp0O¢ Ayvwotng mMeEPLOXNG TTPOEAELONG o
Tachinidae

JUYYEVEC
Nerudomntepo
otnv

Kuala Lumpur

\Larch 001 Vel 5, Inaue 1. pp 135141

Did biological control cause extinction of
the coconut moth, Levuana iridescens, in

Fiji?
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1. KAaoikr) HEB0OOC BIOAOYIKAGC QVTIMETWITTIONG
1945 California, Walnut aphid
MpoinoB<oslg emtu)iag Chromaphis juglandicola

H wvn / meploxn e§amoAvong (m.x. KAlpa)
T

O &eviotig —oto)0C

\ ity

KOL TO OlypO- OLKOGUGTNHA TIOU QVOUTTUGOETOL Tr llidu: Er or
(rT.x. va Tpé€detal otnv eridpavia tou putou,
va eivatl oAlyodayo

va (€L 0€ OXETLIKA OTTAO OLKOCUOTNHA (LoVOKaAALEpYELQ) )

Trioxys pallidus Iran / 1968

Ta xapoKtnelotikd tov wdEéApov apbpomnodou
(r.x. To avamapaywylko SUVOULKO

N WKavotnta e€elpeong EevioTwv

n vPnAn e€ebikevon)

O aplBuog twv e§amoAVoEwWV

H nepiodog afloAoynong
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€0ELC ETLTUYIOC

MNpoimnoO

. Choose a target pest for which classical biological control

would be appropriate and identify its origin. Increasing
numbers of countries require that permission for foreign
exploration be formally requested.

. Acquire natural enemies, often through foreign exploration.

The natural enemies must be sent to a quarantine to make.
certain they are without their own parasites or contaminants
and for further evaluation.

. Natural enemies for release will be chosen based on efficacy

and safety testing in quarantine. Governmental approval for
releases should be sought.

. The natural enemy will be released in suitable habitats, using

best estimates for how many individuals to release and how
best to release them.

. After establishment, distribution of the natural enemy

throughout the distribution of the pest is frequently required,
especially when the natural enemy does not spread quickly on
Its own,

. Evaluation of the activity of the natural enemy. This step can

sometimes take numerous years because establishment and
increase of the natural enemy is not always immediate.
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MéeEtpa peiwonc tnhe tpooBoAng

BLOAOYLKN OVTLHETWTILON EXOPpWV
1. KAaoikr) H€B60DOC BIOAOYIKAGC AVTIMETWITTIONG

r
K|V6 UVvoOl Annu. Rev. Entomol. 2003. 48:365-96

do1: 10.1146/annurev.ento.48.060402.102800
First published online as a Review in Advance on August 28, 2002

NONTARGET EFFECTS—THE ACHILLES’ HEEL

OF BIOLOGICAL CONTROL? Retrospective Analyses
to Reduce Risk Associated with Biocontrol
Introductions™

S.M. Louda,! RW. Pemberton,? M.T. Johnson,’
and P.A. Follett*



OAokAnpwpévn Avtipetwrniton Qutonapacitwyv

Métpa peiwong thg mpooBoAng

BLOAOYLKN OVTLHETWTILON EXOPpWV
1. KAaoikr) H€B60DOC BIOAOYIKAGC AVTIMETWITTIONG

Kivouvol Ecological Effects of an Insect Introduced for

the Biological Control of Weeds
S. M. Louda,* D. Kendall, J. Connor, D. Simberloff

Few data exist on the environmental risks of bioclogical control. The weevil Rhinocyllus
conicus Froeh., introduced to control exotic thistles, has exhibited an increase in host
range as well as continuing geographic expansion. Between 1992 and 1996, the fre-

Rhinocyllus conicus

TR

. y P
Sl - LT 8

yaidoupaykabo Tephritid flies
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Métpa peiwong thg mpooBoAng

BLOAOYLKN OVTLHETWTILON EXOPpWV

1. KAaoikr) H€B60DOC BIOAOYIKAGC AVTIMETWITTIONG

I é -, B & | -] - L
Kivduvol - o LALLY) o=
Ecology Letters, (2015) 18: 48-56 doi: 10.1111/ele.12391

LETTER Climate warming increases biological control agent impact on
a non-target species

Abstract

Xinmin Lu,** Evan Siemann,? Climate change may shift interactions of invasive plants, herbivorous insects and native plants,
Minyan He,"* Hui Wei,"* Xu potentially affecting biological control efficacy and non-target effects on native species. Here, we
Shao,'* and Jianging Ding,"** show how climate warming affects impacts of a multivoltine introduced biocontrol beetle on the

non-target native plant Afternanthera sessilis m China. In field surveys across a latitudinal gradient
covering their full distributions, we found beetle damage on A. sessilis increased with rising tem-

Agasicles hygrophila Alternanthera philoxeroides Alternanthera sessilis
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MéeEtpa peiwonc tnhe tpooBoAng

BloAoykn avTlleTwriLon ex0pwv

2. Alatripnon kai gvioxuaon BIOTToIKIAOTNTAC

H tpomomoinon tou mepBAAAOVTOC Kal KAAALEPYNTIKWY TEXVIKWV
yla va tpootateuBouv Kal va evioxuBouv ol mAnBuopol puoikwv
eXOpwVv wote va emiteuxBel KAAUTEPOC EAEYXOC TWV TTOPOCITWV

ATIOOKOTIOUV OE HOKPOXPOVLA HELWON Tou TANBuoHoU Twv mapacitwy

AvtevOeikvuTtal yLo. OXETIKA euTtaOeic KAANLEPYELEG
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MéeEtpa peiwonc tnhe tpooBoAng

BloAoykn avTlleTwriLon ex0pwv

2. Alatripnon kai evioxuon BIOTTOIKIAOTNTAC

Edapuoyn j>‘ Meiwon j‘> Meiwon
EVTOLOKTOVOU duTo-NapdoLTou WHEAMHOU OpYAVIOUOU

Meiwon tng €kBeon o€ EVviopoKTOVa

Xprion VEWV EKAEKTIKWV XNHULKWV



XpNon VEWV EKAEKTIKWV XNHLIKWV

Side effects of pesticides on Amblyseius swirskii

Trade name | Active ingredient Egg Adult \Peuistmu?
(in weeks)

) Insecticides i

VERTIMEC | abamectine a - '

NEEM-AZAL | azadirachtin I m |’ '

diversen | Bacillus thuringiensis var. kurstaki B o il

FLORAMITE bifenazate ER [ 1] 0

"APPLAUD buprofezin &2} ?

TORQUE fenbutatin oxide B D 0

'ADMIRE |imidacloprid m m |

ADMIRE imidacloprid - drench [ 1

MATCH lufenuron ER [ 1] 0

RUNNER methoxyfenozide B ®E| o

MILBEKNOGCK | milbemectine m B

"ULTRAFINE mineral oil ] r [++] |.7 0

'PRIMOR pirimicarb B o

SAVONA potassium salts of fatty acids =3 0

PLENUM pymetrozine ER B o

'ASEPTACAREX |pyridaben e m |

ADMIRAL pyniproxyfen | m

TRACER spinosad (4] o

"OBERON spiromesifen |r" [ 1] |r 0

NOMOLT [teflubenzuron M| | o

CALYPSO | tiachioprid B | o

ACTARA 25 WG | thiameth oxam B E o

MYCOTAL Vertilium lecanii = ®E o

; Fungicides

ORTIVA azoxystrobine | [ 1] 1] i 1]

BATCOR bitertanol [

‘coLus | boscalid + krexoxim-methyl B B

'NIMROD bupirimate B o

‘RUBIGAN fenarimol [ 1] [0

FUNGAFLOR  |imazalil [ I f

'EUPAREEN-M | tolylfluanide m ®Em o

ROCKET triflurnizole 1] | o

Various sulphur - evaporation [ [ 1] ;[D
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MéeEtpa peiwonc tnhe tpooBoAng

BloAoykn avTlleTwriLon ex0pwv

2. Alatripnon kai evioxuon BIOTTOIKIAOTNTAC

Edapuoyn j>‘ Meiwon j‘> Meiwon
EVTOLOKTOVOU duTo-NapdoLTou WHEAMHOU OpYAVIOUOU

Meilwon tn¢g €kOeon o€ EviopoKTova

Xpron VEWV EKAEKTIKWV XNHULKWV

Edappoyn xwpic €kBeon tou wdpEALHov opyaviopou (m.x. €dadoc) *
Edapupoyn oe Awpideg

Ertithoyny xpovou éuBaong

Avamtuén avOeKTIKOTNTAG TOU WQEALLOU OpYAVIOHUOU
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MéeEtpa peiwonc tnhe tpooBoAng

BloAoykn avTlleTwriLon ex0pwv

2. Alatripnon kai gvioxuaon BIOTToIKIAOTNTAC

Mwc propouv va evioxuBouv ot Bayeveic puoikol exBpol;

O1 QuoIKoi exBpoi £€xouv avaykn atro :
a) Tpoen (dvBn — vékTap Kal yupn)

B) Kataguyio

V) Euvoikéc TTepIBAAAOVTIKEC OUVONKEG,
0) EVOAANOKTIKOUG EEVIOTEG
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MéeEtpa peiwonc tnhe tpooBoAng

BloAoykn avTlleTwriLon ex0pwv

2. Alatripnon kai gvioxuaon BIOTToIKIAOTNTAC

Méoa evioxuong QUOIKWY £X0pwv o€ pIa KAOAAIEPYEIQ

[epliox£C KaTapuyia Ue @UOIKN BAAoTNnoN OIACTTOPTA EITE TTEPIPEPIKA OTNV KAAAIEPYEIQ

Qutd KAAUYWNC — XAOOTATINTES

EmiAoyn KaAANIEpYEIQC JE ETTIBUUNTA HOPPOAOYIKA XAPOAKTNPIOTIKA
(T1.X. OXI MOKpPIG TPIXidIa OTA QUAAG ayyoupIdaq)

Tpotrotroinon TePIBAAAOVTIKWY oCuvONKwYv (uypaaia)

Alaxeipion UTTOAEINUATWY TTPONYOUNEVNG KAAAIEPYEIOG

2 UYKOMION KATA AWPIOEC (EKTATIKEC, TTOAUETEIC KAANIEPYEIEQ)



OAokAnpwpévn Avtipetwrniton Qutonapacitwyv

Métpa peiwong thg mpooBoAng

BLoAoyLKkr) avTlLETWTTILON EXOpwV

2. Alatripnon kai evioxuon BIOTToIKIAOTATAC

Dactylis glomerata APTTOKTIKA
(6aktuAida) Mapaotta

Quta - kataduyla : ®uotkot exBpot ueiwon exBpwv otnpwv
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MéeEtpa peiwonc tnhe tpooBoAng

BLoAoyLKkr) avTlLETWTTILON EXOpwV

2. Alatripnon kai evioxuon BIOTToIKIAOTATAC

AvBodopa Quta Quolkoi exBpol MNapdotta
Euphorbia sp Mapaottoeldeg okaBapt
(OAwpo¢ / yohatoida) Tachinidae {aXOPOKAAQLOU

i
i L/ R L
—

Rhabdoscelis sp

oulevén
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MéeEtpa peiwonc tnhe tpooBoAng

BloAoykn avTlleTwriLon ex0pwv

2. Alatripnon kai gvioxuaon BIOTToIKIAOTNTAC

Phacelia tanacetifolia APTIAKTIKO Adida ortnpwv
(DakeAwTtn)

Syrphidae




OAokAnpwpévn Avtipetwriton Qutonapacttwv
MEeEtpa peiwong tng mpooBoAng

BLoAoyLKkr) avTlLETWTTILON EXOpwV

2. Alatripnon kai evioxuon BIOTToIKIAOTATAC

Quta - Quokol exbpol Mapaotta
ZevioTég MNapaottwy
Rybus sp. (Batol) Mapaoltoeldég TUTUKAKL

Prunus domestica Anagrus sp QuItéAOU

(6apaoknvia)

Slaxeipaon
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MéeEtpa peiwonc tnhe tpooBoAng

BloAoykn avTlleTwriLon ex0pwv

2. Alatripnon kai gvioxuaon BIOTToIKIAOTNTAC

Méoa evioxuong QUOIKWY £X0pwv o€ pIa KAOAAIEPYEIQ

[TeploxEC KaTaguyia ue QUOIK BAAoTnoN SIACTIAPTA E€ITE TTEPIPEPIKA OTNV KAAAIEPYEIQ
Qutd KAAUWNC — XAOOTATINTEC

EmiAoyn KaAANIEPYEIQC YE ETTIBUUNTA JOPPOAOYIKA XAPOKTNPIOTIKA

(T1.X. OXI MOKpPIG TPIXidIa OTA QUAAG ayyoupIdaq)
Tpotrotroinon TePIBAAAOVTIKWY oCuvONKwYV (uypaaia)
Alaxeipion UTTOAEINUATWY TTPONYOUNEVNG KAAAIEPYEIQG
2 UYKOMION KATA AWPIOEC (EKTATIKEC, TTOAUETEIC KAANIEPYEIEQ)
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MEeEtpa peiwong tng mpooBoAng

BLoAoyLKkr) avTlLETWTTILON EXOpwV

2. Alatripnon kai evioxuon BIOTToIKIAOTATAC

Quta — yupeodopa Muowol exBpot Napdotta
Chloris gayana > Phytoseiulus sp ) TeTpdvuxoC £0TIEPLEOELS WV

Panonychus citri
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Agriculture, Ecosystems and Environment

journal homepage: www.elsevier.com/locate/agee

Ground cover management with mixtures of flowering plants to enhance )
insect pollinators and natural enemies of pests in olive groves ety

(Filitsa Karamaouna®™*, Vaya Kati?, Nikos Volakakis®, Kyriaki Varikou®, Nikos Garantonakis®,
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ARTICLEINFO ABSTRACT

Keywords: The potential of ground cover management with mixtures of selected plants to provide habitats for pollinating
Biodiversity insects and natural enemies of pests in an olive grove in southern Greece, was studied over a period of 3 years
Ground cover (2011-2013). The management consisted of the establishment of 3 m® patches of sown plant species or sponta-
Sustainable management neous natural vegetation between trees along tree lines. The sown plant species in the mixtures were Sinapis alba L.
E';:ﬁig“a rthropods (Brassicaceae), Glebionis segetum (L.) Fourr. and Glebionis coronaria (L.) Cass. ex Spach (Asteraceae), Vicia sativa L.
and Pisum sativum L. (Fabaceae), Borago officinalis L. (Boraginaceae), Coriandrum sativum L. and Pimpinella anisum
L. (Apiaceae). Sowing was performed in autumn or spring and the peak flowering period occurred at the end of {3
March to end of April, and at the end of May to end of June, respectively. Visual estimation of flower cover, counts i
of pollinator landings on flowers and presence of beneficial arthropods (suction sampling) were performed in three |
7-10 day intervals during peak flowering, for each experimental year. Overall, patches with sown plant mixtures
attracted higher numbers of pollinating Hymenoptera compared to native vegetation, especially mining bees and
honey bees (Apis mellifera) as well as megachilids and bumble bees (Bombus spp.). Sinapis alba, present in both giti i
sown and native vegetation patches, attracted mainly mining bees and honey bees. The flowering mixture with C.
sathvum and B. officinalis was more attractive to honey bees than the one with G. coronaria as main flowering
specms but they were both equally attractive to mining bees although the species composition may well have been
jdoidea, were sa.mpled from the pat-:hes and o




OAokAnpwpevn Avtipetwnion Qurtonopdcitwv

MéeEtpa peiwonc tnhe tpooBoAng

BloAoykn avTlleTwriLon ex0pwv

2. Alatripnon kai gvioxuaon BIOTToIKIAOTNTAC

Méoa evioxuong QUOIKWY £X0pwv o€ pIa KAOAAIEPYEIQ
[TeploxEC KaTaguyia ue QUOIK BAAoTnoN SIACTIAPTA E€ITE TTEPIPEPIKA OTNV KAAAIEPYEIQ
Qutd KAAUYWNC — XAOOTATINTES
EmiAoyn KaAANIEpYEIQC JE ETTIBUUNTA HOPPOAOYIKA XAPOAKTNPIOTIKA
(T1.X. OXI MOKpPIG TPIXidIa OTA QUAAG ayyoupIdaq)
Tpotrotroinon TePIBAAAOVTIKWY oCuvONKwYv (uypaaia)
Alaxeipion UTTOAEINUATWY TTPONYOUNEVNG KAAAIEPYEIOG
2 UYKOMION KATA AWPIOEC (EKTATIKEC, TTOAUETEIC KAANIEPYEIEQ)



OAokAnpwpevn Avtipetwnion Qurtonopdcitwv
Metpa pelwong tng ntpooBoAnc
BLoAoyLKkr) avTlLETWTTILON EXOpwV

3. M£600d0¢ €atroAUONG QPUOIKWY £XOpWV

H padikn e€amoAvuon Hmopet va armooKorel

A) 2TOV AECO EAEYXO EVOC TTOPOCITOU ATTO TA ATOMA TTOU €amoAUBnKav

B) 2tov otadLaKko Kal LoKpoxpOVvLo EAEYXO EVOC apacitou kabwe Ba
oA amAactaletal o duoLkog ex6poc

H nébodoc edbapuoletal kuplwe og Beppoknimia

H e€anoAuvon duolkwv exBpwv pPmopel va yivel pe :
A) Epmoplkd okevaopota
B) Me cuAAoyn armno eldkad dputa-Se€apevec duoilkwyv exBpwv



OAokAnpwpévn Avtipetwriton Qutonapacttwv

MéeEtpa peiwonc tnhe tpooBoAng

BloAoykn avTlleTwriLon ex0pwv

3. M£600d0¢ €atroAUONG QPUOIKWY £XOpWV

Nopdotito Quowkog ExBpocg

Yriovopueutec (Liriomyza sp) Nopoaottoedec Dacnusa sibirica




OAokAnpwpévn Avtipetwriton Qutonapacttwv
Metpa pelwong tng ntpooBoAnc

BLoAoyLKkr) avTlLETWTTILON EXOpwV

3. M£600d0¢ €atroAUONG QPUOIKWY £XOpWV

MNapdotto Quowkog ExBpog

AAlevpwdng MNopaoLtoeldEC
Bemisia tabaci Eretmocerus mundus




OAokAnpwpévn Avtipetwrniton Qutonapacitwyv

Métpa peiwong thg mpooBoAng

BLoAoyLKkr) avTlLETWTTILON EXOpwV

3. M€BodoC e¢atTOAUONC PUOIKWY EXOpWV

MNapdotto Quokog ExBpog

AAevpwdng APTIOLKTLKO
Amblyseius (typhlodromips) swirskii

Experimental & Applied Acarology
Lpril 2001, Volume 25, Issue 4, pp 271-231

First online:

Phytoseiid predators as potential
biological control agents for Bemisia
tabaci

M. Nomikou, A Janssen, R. Schraag, M.\W. Sabelis




OAokAnpwpévn Avtipetwriton Qutonapacttwv

MéeEtpa peiwonc tnhe tpooBoAng

BloAoykn avTlleTwriLon ex0pwv

. Identification of a market searching for a pest-control solution

2. |dentification of an efficacious strain of a natural enemy for

S W e G

mass-production, both effective against the target and cost-
effective to produce

Development of a method for mass-production

Development of storage methods

Development of methods for transport

Development of methods for release and quantities needed for
release in different situations




OAokAnpwpévn Avtipetwriton Qutonapacttwv

MéeEtpa peiwonc tnhe tpooBoAng

BloAoykn avTlleTwriLon ex0pwv

3. M£600d0¢ €atroAUONG QPUOIKWY £XOpWV




QdeAnpa apbponoda
otnv BLoAoylk QVILHETWLON

Eival TTOAU QTTOTEAECUATIKA ...
 MtTOopoUV va gA&yxouv Eva QUTOTTAPACITO
VIO HEYAAO XPOVIKO didoTnua

.... OAAQ pE TTPOUTTOOECEIG !!

« lpémel va amreAeuBepwBolv otV évapn TnG TTPOooBOANG

o 2& TTEPITITWOEIC TTOAU ETTIOETIKWYV £XOpWV PTTOPOUV
va ouvOUdOoTOUV e AAAO NEOO BIOAOYIKAC AVTIMETWTTIONG

o Agv uTTOpEI VA YiVEI TAUTOXPOVN £EQAPHOYN
OUMBOATIKWY EVTOUMOKTOVWYV




QepeAnua apBpotroda
otnv BIOAOYIKN QVTINETWTTION

duaoikoi xBpoi apBpoTTddWYV

APTTOKTIKA

[MapaoiTosidn f B

Puoikoi exBpoi didaviwv




APTTOKTIKA - MeVIKA

ATTO TOUG TTIO ONMAVTIKOUG TTAPAYOVTEC OTNV BIOAOYIKA QVTIMETWTTION
XpPNOIYOTTOIOUV KUPIWG QUTOPAYA EVTOUA / AKAPEA WG TPOPN

Ta veapd ATOUA KATAVAAWVOUV PNEYAAUTEPES TTOOOTNTEG, YIA VA KAAUWOUV
TIC AVAYKEC YIA TNV AVATITUEN TOUG.

Ta apTTakTIKA CUVABWC €XouV JEYaAUTEPO PEyEBOC aTTd To Brjpaua.

adult Vs
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APTTOKTIKA - MevIKA

EvtoTTilouv TOUC £XOpOUC

A) YayxvovTag XpnoIUOTIoIWVTAG TNV 0pach Kal XNUIKA epebiouata

B) mrepipévovTag o€ eTAEyUEVEC BEOEIC (EVEDPQ)
Ta APTTOKTIKA €XOUV EITE JAONTIKA €iTE JUINTIKA OTOMATIKA POPIA




APTTOKTIKA - MevIKA

Order Species Active stages' Use for control? Use3
True bugs Orius insidiosus N, A Thrips 11O
(Hemiptera)
Beetles Cryptolaemus montrouzieri L, A Mealybugs l
(Coleoptera) (lady beetle)
Carcinops pumilo L A Fly larvae | (poultry facility)
(hister beetle)
Lacewings ~ Chrysopa rufilabris L Aphids /1O

(Neuroptera) (green lacewing)

Flies (Diptera)  Aphidoletes aphidimyza . Aphids /O
(midge)
Mites (Acarina) Hypoaspis miles N, A Thrips, fungus |

gnats
Spider mites 17O
Spider mites I/O
Thrips |
Spider mites e
Spider mites I/O

Mesoseiulus longipes
Neoseiulus californicus
Neoseiulus cucumeris
Neoseiulus fallacis
Phytoseiulus persimilis

FETT R
> > > > >

IN = nymph, L = larvae, A = adult.

2Many of these predators will feed on numerous types of prey but they are listed here for the prey they are
usually released specifically to control.

3] = Indoors, referring to greenhouses, interior landscapes or facilities for raising poultry or hvestock,
Q= Outdoors referrlng to crops and gardens.



APTTOKTIKA - MevIKA

Ox1 EUTTOPIKA AVETTTUYMEVO
o Apdxveg
Mupunykia
« 2K0Bdpia (Carabidae)
« Mantis



ApTrakTIKa - Coccinellidae

Eival exBpoi HJaAaKOCONWY EVTOUWV
(A@idec, aAeupwdelg, akapea, WEUDOKOKKOI KOl KOKKOEION)

Aev €xouv KaAr opaon / T'a va eTTIAECOUV CeVIOTA TTPETTEI va £pOOUV O€ £TTAPN

O1 rpovupeec atropulouy 10 Brpaua / MNMpoooxn!! Aev poidlouv pe Ta evAAIKa!




ApTrakTIKa - Coccinellidae

Ta eviiAika 10 KaTtaBpoxBidouv oAOkANPo (uEXP! Kal 100 atoua / nuéEpQ) .



AptrakTikd - Coccinellidae




ApTrakTIKa - Coccinellidae




AptrakTikd - Coccinellidae

Chilocorus spp.




AptrakTikd - Coccinellidae

Cryptolameus montrouzieri




AptrakTikd - Coccinellidae

Rodolia cardinalis




APTTAKTIKA - APTTOKTIKA HUiTTTEPO

Ta veapd aroua (VUPQECG) polalouv TTOAU JE Ta eVRAIKA.

Macrolophus sp




APTTAKTIKA - APTTOKTIKA HUiTTTEPO

Ta veapd aroua (VUPQECG) polalouv TTOAU JE Ta eVRAIKA.

r ‘\lﬁﬁ N3 i
“‘* ' - x r

— [
L. 2.6dms ?b L ;ﬁ* F/AY
‘N2 okl
Ciclo Biologico de
N. fenuis en 2,5 dias
tomate
25°C 75% HR
i, O

Adulto N5



APTTAKTIKA - APTTOKTIKA HUiTTTEPO

Ta veapd aroua (VUPQECG) polalouv TTOAU JE Ta eVRAIKA.

Macrolophus sp




APTTAKTIKA - APTTOKTIKA HUiTTTEPQ

‘Exouv oTOMATIKA popla oav OTIAETO Kal attopulouv 1o BrRpapa.
Aev gival eudiakpiTa dtav gival o€ oTAoN.

[TOAAG QPTTOKTIKG NUITITEPA OTAV OEV UTTAPXOUV Bnpduata eTTiIvouv
TPWYOVTAG yupn N 10 QUTO (MIKPES (NMIEG)




APTTAKTIKA - APTTOKTIKA HUiTTTEPO

Nesidiocoris sp
[Tpocoxn, TTPOKaAEl {NUIEG O€ TOPATA



APTTOKTIKA - APpTTaKTIKA HUiTTTEPQ

Nesidiocoris sp [Mpoooxn, TTPOKAAEi {NUIEG O€ TOUATA




APTTAKTIKA - APTTOKTIKA HUiTTTEPO

Nesidiocoris sp [Mpoooxn, TTPOKAAEi {NUIEG O€ TOUATA



Orius sp




APTTOKTIKA - APpTTaKTIKA HUiTTTEPQ

Orius sp



APTTAKTIKA - APTTOKTIKA HUITTTEP
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APTTAKTIKA - APTTOKTIKA HUiTTTEPO

Thymelaea hirsuta




APTTAKTIKA - APTTOKTIKA HUiTTTEPO

Thymelaea hirsuta




APTTAKTIKA - APTTOKTIKA HUiTTTEPO




ITTTEPA

1 4

APTTaKTIKG HY

a

APTTOKTIK

Auyapia



Axkovila




APTTOKTIKA - XpUCOTTES

[EVIKA QPTTAKTIKA.
OI TTPOVUUPEG TOU TPEPOVTAI KUPIWGS ME QPIdEC.

Ta evhAika dev oupBalouv oTov BIOAOYIKO EAEyXO.




APTTOKTIKA - XpUCOTTES

-
_—

N T

Foto Luciana Bartolini



APTTOKTIKA - XpUCOTTES




APTTOKTIKA - XpUCOTTES

Ta auyd Tou TOoTTOBETOUVTAI OE £va TTOAU XOPAKTNPIOTIKO TTOJIOKO
yia va atro@euyouv T Bripeuon




APTTAKTIKA - APTTOKTIKA AiTrTEpQ
OI TTPOVUHPES TOU TPEPOVTAI KUPIWC HE aPidEC, aKAPED Kal KOKKOEION (PWPEQ)
Agv uTTOPOUV VA HMETAKIVNOOUV O€ HEYAAEC ATTOOTACEIG

Ta eviAika dev oupuBAaAlouv aTov BIoAOYIKO EAeyXxo. TpEpovTal JE JEAITWHATA.

Syrphidae



APTTAKTIKA - APTTOKTIKA AiTrTEpQ
/

Syrphidae



APTTAKTIKA - APTTOKTIKA AiTrTEpQ

Syrphidae



APTTAKTIKA - APTTOKTIKA AiTrTEpQ

Cecidomyiidae : Aphidoletes aphidimyza



APTTOKTIKA - APTTOKTIKA AITTTEPQ

Cecidomyiidae : Aphidoletes aphidimyza



APTTAKTIKA - APTTOKTIKA AiTrTEpQ




APTTAKTIKA - APTTOKTIKA AKApEQ

Ta apTTAKTIKA OKAPEQ €ival OXETIKA NEYAAOOWHA, £XOUV PMAKPIA TTOdIA
KAl OTTIOEI0EC CWHAL.

Agv gival EUKOAQ OpaATA PE YUPVO HATI.

AvaTrTuooouv ypriyopa TTANBUoUoUC Kal €ival TTOAU ATTOTEAECUATIKA VIO
TOV £AEYXO AKAPEWYV Kal BpITTWV.

TpE&povTal Kal Je yUpn o€ TTEPITITWON aTToudiag BnpauaTog




APTTAKTIKA - APTTOKTIKA AKApEQ

Phytoseiulus persimilis



APTTAKTIKA - APTTOKTIKA AKApEQ

Phytoseiulus persimilis



APTTAKTIKA - APTTOKTIKA AKApEQ

Amblyseius californicus



APTTOKTIKA - APTTOKTIKA AKApEQ

Amblyseius swirskii



APTTAKTIKA - APTTOKTIKA AKApEQ

b




APTTAKTIKA - APTTOKTIKA AKApEQ

Amblyseius cucumeris



APTTOKTIKA — AAANAETTIOPACEIG




QepeAnua apBpotroda
otnv BIOAOYIKN QVTINETWTTION

duaoikoi xBpoi apBpoTTddWYV

APTTOKTIKA

[MapaoiTosidn f B

Puoikoi exBpoi didaviwv




Ta mrapaocitoeidn / NMwg givai;

- Aitrrepa / Tachinidae
[Mepitrou 1.500 dia@oPETIKA €idN

- YUEVOTTTEPQ
[Mepitrou 65.000 diapoOPETIKA €idN £XOUV AVAYVWPIOTEI EWC oNUEPa

Mapaoitoeidn : EvhAika




Ta mrapaocitoeidn / NMwg givai;
NMapaoitoeldn : EvhAika - MeydAn dia@opoTroinon oto péyedog
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Ta Trapaocitogidn / NMwg givai;

Mapaoitoe1dn : Mikpookotrikd EVAAIKa

L]

o




Ta Trapacitogidr) / Ti SOUAgia NTTOPOUV VA KAVOUV;

MapaociTouv AAAOUG OpyavIOUOUG (EEVIOTEG) TTOU gival
eMIBAABEIC yia TIC KOANIEPYEIES (QUTOTTAPACITA)
i B
Toucg XpnoIMOTTOIOUV YIA TNV AVATITUSN TOUG
(oav veapa AToNA) KAl 0TV OCUVEXEIO TOUG OKOTWVOUV

QuTtoTrapAcITA - EEVIOTEG napaonoal&uv
o Opitreg /

 Apideg
o AAeUupWwoEIg v
o WedOKOKKOI

o Ywpeg

 YITOVOMEUTEG PUAAWV

o Kautrieg (AemdOTITEPQ)

o TOITOIKAKIO




Ta Trapacitogidr) / Ti SOUAgia NTTOPOUV VA KAVOUV;

Group Species Host Use area!
Ichneumonoidea
Aphidiidae Aphidius colemani Aphids I
Aphidius matricariae Aphids |
Chalcidoidea
- Aphelinidae Aphytis melinus Scale insects O
Encarsia formosa Whiteflies |
Eretmocerus eremicus Whiteflies I
Pteromalidae Muscidifurax raptor House flies I
Muscidifurax raptorellus House flies I
Muscidifurax zaraptor House flies |
Nasonia vitripennis House flies I
Spalangia cameroni House flies I
Trichogrammatidae Trichogramma brassicae Moth eggs O %,
Trichogramma minutum Moth eggs O "
ITrichogramma ostriniae Moth eggs @
Irichogramma pretiosum Moth eggs O

1 I = Indoors, referring to greenhouses, interior landscapes or facilities for raising poultry or livestock;

O = Outdoors, referring to crops and gardens.
From C. Glenister, IPM Laboratories, pers. commun.




Ta Trapaoito€idr / NMwg To KAvouy;

T T R RS ':.-._. Sk T L i -

Koinobiont |diobiont

Location for development of Endoparasitic  Ectoparasitic
parasitoid relative to host

Host development after parasitoid  Continues Ceases
oviposition

Location of host Exposed Concealed

Host specificity Specialists Generalists

From Quicke, 1997.



Ta Trapaocito€idn / NMwg To KAvouv;

1/6) AvaliiTnon Tou EEVIOTN

2/6) Evrotmriouoc ToU EEVIOTA

" Host Selection by Insect Parasitoids
Annual Review of Entomology
Plant Physiology, October 1999, Vol. 121, pp. 325-331, www.plantphysiol orng © 1999 American Society of Flant Physiologists Vol. 21: 109-133 (Voll.lme publication date January 19?6)

DOI: 10.1146/annurev.en.21.010176.000545

S e

Update on Plant-Insect Interactions

Plant Volatiles as a Defense against Insect Herbivores

Paul W. Paré’ and James H. Tumlinson*

Center for Medical, Agricultural and Veterinary Entomology, United States Department of Agriculture,
Agricultural Research Services, Gainesville, Florida 32608



Ta Trapaoitoeidn / NMwg To KAvouy; :

3/6) NMpoorddeia Qobsoia

‘ Emmtuynuévn mpoottddeia wobsaiac!!

MapaoiToeldég: Qo0£Tng
©@¢on emiBeong (oav KevTpi)




Ta Trapaocito€idr / NMwg To KAVouv;

AN

ApXIKA : 0 CeviOTNG TTapapEvel (wvTavog / dev dlakpiveTal d1a@opa OPPOAOYIKA

4/6) MNegpiodoc eTwWOONC

MeTd atrd 5-7 nuépeg: dlakpiveTal N TTPOvUPEnN (veapod ATOPO) TOU TTAPACITOEIOOUC
(avaTTTUOOETAI TIPOOTATEUMEVN O€ BAPOC TOU CEVIOTH)




Ta Trapaocito€idr / NMwg To KAVouv;

AN

5/6) Mouuiotroinon (MeTauoépewon)

Metd atmrd 12 nuépeg:

N TTEOVUN®N TOU TTAPACITOEIOOUC, OKOTWVEI TOV CEVIOTH Kal AdEIAlEl TO ECWTEPIKO
WOTE

va 0AOKANPpwOEi N TeAeutaia @daon TNG avamTugng

TTOU ovopadleTal HETAMOPpPWON (UETABAO aTTd veapd ATOUO OE EVIAIKO)

AloyKwuévo kai
JOUUIOTTOINMEVO

owua Tou éeviaTn.
Eowrepika 10 TApAOITOEIOES
UETAUOPPWVETAI




Ta Trapaocito€idr / NMwg To KAVouv;

6/6) 'E€odoc¢

MeTd atrd 15 npEPEG: N HETANOPPWOT OAOKANPWVETAI
TO EVAAIKO TTAPACITOEIOES ECEPXETAI ATTO TO TTEPIBANUA TOU CEVIOTH




Ta Trapaocito€idn / NMwg To KAvouv;

6) 'E€odoc

MeTd atrd 15 npEPEG: N HETANOPPWOT OAOKANPWVETAI
TO EVAAIKO TTAPACITOEIOES ECEPXETAI ATTO TO TTEPIBANUA TOU CEVIOTH
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Ta TrTapacITOEIdN




Ta TrTapacIToEION

Eretmocerus californicus
& Photo courtesy Holt Studios. UK

€ Biobest NV




Ta TTapacITOEION




Ta TTapacITOEION




Ta TTapacITOEION




Ta TrTapacITOEIdN




Ta Trapaoito€idr / NMwg To KAvouy;

onts and idiobionts

Koinobiont |diobiont

Location for development of Endoparasitic | Ectoparasitic
parasitoid relative to host
Host development after parasitoid  Continues Ceases
oviposition
Location of host Exposed Concealed
Host specificity Specialists Generalists

From Quicke, 1997.




Ta Trapaocito€idr / NMwg To KAVouv;

Cotesia congregata

UGA1440134



Ta Trapaocito€idn / NMwg To KAvouv;

Euplectrus sp




Ta Trapacitosidn / Aitrrepa

Adult tachinid fly




Ta Trapaocitogldn / Airrepa

Tachinid fly

alifornia




Ta Trapaoitosidn / Airrepa

Tachinid fly




QepeAnua apBpotroda
otnv BIOAOYIKN QVTINETWTTION

duaoikoi xBpoi apBpoTTddWYV

APTTOKTIKA

[MapaoiTosidn f B

Puoikoi exBpoi didaviwv




QepeAnua apBpotroda
otnv BIOAOYIKN QVTINETWTTION

Quoikoi ex0poi {iIlaviwv

NMw¢ pmopouv va eAeyxBouv ta {lavia

- Kataotpodn onopwv / pelwon avamopoywync

- Kataotpodn ¢utou

- MpokAnon otpec / e€ooBevion kol Bavatoc putou



QepeAnua apBpotroda
otnv BIOAOYIKN QVTINETWTTION

Quoikoi ex0poi {iIlaviwv

Establishment Successes
Group No. species (% of species) (% of species)
Insecta (Insects)
Beetles (Coleoptera) 109 66 (61%) 33 (30%)
Caterpillars (Lepidoptera) 82 46 (56%) |5 (18%)
Bugs and scales (Hemiptera) 19 |5 (79%) 8 (42%)
Flies (Diptera) 35 25 (71%) 4 (11%)
Thrips (Thysanoptera) 4 2 (50%) | (25%)
Sawflies, galling and seed-feeding 4 3 (75%) 2 (50%)
wasps (Hymenoptera)
Grasshoppers (Orthoptera) | | (100%) 0 (0%)
Mites (Acarina) L 3 (60%) 2 (40%)
Nematodes I I (100%) 0 (0%)

Summarized from Bellows & Headrick, 1999; data from Julien, 1992,



QepeAnua apBpotroda
otnv BIOAOYIKN QVTINETWTTION

Quoikoi ex0poi {iIlaviwv

Ta XapaKTINPLOTIKA TwV WhEApWY apBpomodwyv yla Tov ERMLTUXA
€\eyxo {Wlaviwv

- YYnAnR ewbikevon oto €UPOC TWV EEVIOTWY
- YYnAO puBuod avamntuéng avaloyo tou Eevioth



QepeAnua apBpotroda
oTnv BIOAOYIK] QVTIMETWITION

Quoikoi ex0poi {iIlaviwv

Galerucella calmariensis

Lythrum salicaria



QepeAnua apBpotroda
otnv BIOAOYIKN QVTINETWTTION

Quoikoi ex0poi {iIlaviwv

Hylobius transversovittatus

Lythrum
salicaria



QepeAnua apBpotroda
oTnv BIOAOYIK] QVTIMETWITION

Quoikoi ex0poi {iIlaviwv

Bactra verutana

Cyperus rotundus



QepeAnua apBpotroda
otnv BIOAOYIKN QVTINETWTTION

Quoikoi ex0poi {iIlaviwv

Bactra verutana

Cyperus rotundus

Bulletin af Entomological Research, Page 1 of 7

Bactra bactrana

Is Bactra bactrana (Kennel, 1901) a novel
pest of sweet peppers?

it 10,1017/ SON74E531 5000017

1 E. Roditakis', 5. Morin® and |. Baixeras™



BioAoyik QVTIMETWITION aPOPOTTOOWV
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Case studies
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Calvo, F.J., Bolckmans, K., Belda, J.E., 2011. Control of Bemisia tabaci and Frankliniella occidentalis in cacumber by Amblyseius swirskii. BioControl. https://doi.org/10.1007/s10526-010-9319-5
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N. tenuis / B. tabaci
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N. tenuis Adults / leaf

N. tenuis Nymphs / leaf

Calvo, J., Bolckmans, K., Stansly, P.A., Urbaneja, A., 2009. Predation by Nesidiocoris tenuis on Bemisia tabaci and injury to tomato. BioControl 54, 237-246. https://doi.org/10.1007/s10526-008-9164-y

05

0,0 -

2,0

0,5

0.0 4

N. tenuis: abundance / plant injury
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N. archaeae / T. absoluta
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Control T. achaeae releases

T Cabello, JR Gallego, E Vila, A Soler... - IOBC/WPRS ..., 2009. Biological control of the South American tomato pinworm, Tuta absoluta (Lep.: Gelechiidae), with releases of Trichogramma achaeae (Hym.:
Trichogrammatidae
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