Agroecology and Biological Control of insect pests
Enhancing the presence of native natural enemies
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2TIG UNaiBpieg, O€ avTiBeon He TIG BeppOKNMIakEG KAANIEPYEIES, Ol
evaAaKTIKEG AUOEIG Epappoyng TnG BIOAOYIKNG KaTanoAéunaong eivai
OXETIKA NEPIOPIOHEVEG

Biolapor acnolioysy oo o ol ]
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H BioAoyikr} KaTanoAéunon UMopei va epappocTei kal g unaibpieg KAANEPYEIEG
TOOO pe TN HopPn TNG KAaaooikng BioAoyikng KaTanoAéunong 60o kai Je Tn
péBodo Twv Mepiodikmv EEanoAloewy Twv duoikav EXOpmV ...

KaTtnyopieg «BIoAoyIKNG KaTanoAéunong» ...

« "Khaooikn” pEBodog BioAoyikng katanohépnong. Eioaywyn kai
€NOIKIOPOG HE EEWTIKA EVTOHOMAYA €idN YIa TNV QVTILETONION VEO
€10aXOEVTWV PUTOPAYWV EIBWMV

« MNepIodIKEG €EANOAUTEIG, PUTIKQV EXOPMV

* Ynoponenon Twv 18ayevav EVTOHOMAYwY EI8MV

* “N£o - Khaoaikr” p€6odog Bioloyikng katanoAeéunone. Eioaywyn

Kal EMOIKIOHOG e EEWTIKA evTopo®Aya €idn yia Tnv
QVTILETONION 18AYEVOV QUTOPAYWV EIBMV.
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KaTnyopieg «BIoAOYIKAG KATANOAEUNONG» ...

« “Khaooikr” péBodog BIOAOYIKNG KaTanoAéunone. Eicaywyr kai
EMOIKIOUOG HE EEWTIKA EVTOUOMAYa £i0N yia TNV QVTILETMNION VEO
€10aXBEVTWV PUTOPAYWV EIBWMV

* MNeplodIkEG €EaNOAUTEIC, PUOIKWY £XOpV

* YnoBorbnon Twv 18ayeviv eVIOHOPAYwY EI0GmV

+ “Néo - Khaaoikr” péBodog BioAoyIkng katanoAéunong. Eioaywyn

Kal ENOIKIOHOG HE EEWTIKA EVTOHOMAya €idn yia TNV
QVTILETOMION 1BAYEVAOV QUTOPAYWY EIDWV.

YnoBonenon Twv 10ayevav EVTOHOPAYWY EIBWV...

« Moleg o1 MIBavEg aiTieg TG NEPIOPICHEVNG ANOTEAECUATIKOTNTAG
TOU QUOIKOU NEPIOPIGHOU O HNXAVIOHOU EAEYXOUV TWV
PUTOPAYWV EXBPWV aTO aypd oikooUaTnua ?




YnoBonenon Twv 10ayeVaVY EVTOHOPAYWY EIBWV...

Evtatikomoinon Bromowthdtnra
Tewpywig
Tapayoyng

Duokog [eplopiopog
Biohoywmn Kotamorépmon

YnoBononon Twv 1Bayeviv EVTOHOPAYWY EIBMV...

Evtaticomoinon Biomowihdmta
Teopyumg
Mapayoyng

Duokog Iepropiopog
Buohoyw Katamoképmon

To aypOOIKOGVOTIHA AYOTEPO PIAKO TPOG TOV
Puokoig £xBpols (eviopogdaya apbpomoda)
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“ecological engineering”

EvTaTikonoinon .... |:> I'I)\neucruluksc €E3paEIC %
PUTOPAYWV
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AGROECOLOGY

“ecological engineering”
OIKOAOYIKI HNXAVIKN VEA MPOCEYYION Yia Tov BIOAOYIKO EAEYXO TwV EXBPOV

STOXOG N €l0aywyr SOPMV 1) SIaXEIPIOTIKWY NAPEUBACEWY nou 6a Napexouv

* Tpogny.

« Kataguyia

« kal Ba peiwvouy T niean anod Tnv Xpron TogIKWV QUTONPOCTATEUTIKGOV
npoiovVTWV

e i Brolepos wnceszolfpen cxfoiv cun scallegpiiv
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MpOBPOHEG EPAPHOVE, ...
* Mapoxn TPoPrig

Tetranychus urticae




MPOBPOHEG EPAPHOVES ...

* Mapox? Tporig
Wekaopog TG KaANIEPYEIAg e

TPOPIKA EAKUCTIKG Mou
nepIEXouV axapa Kai npwreivn ...

Chrysoperla sp.
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MpOBPOPEG EPAPHOVES ...

« Mapoxr kataguyiou diaxeipaong

Chrysoperla sp.
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P. ulmi
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Blodeyscy wammstolinon cxshoniv o sealdggensiv
Mg,

P. ulmi

H diaxeipion TNG GUTOKOIVOTNTAG EVTOG Kal EKTOG AYPOOIKOOTUHATOG
pnopei va eEaopahioel Tnv evioxuon Tng napouaiag kar dpacn Twv
EVTOHOPAYWY apOponodwy ...

AGROECOLOGY

AUENON TNG BIONOIKINOTNTAG TWV QUTGV EVTOG Kal EKTOG KAANIEPYEIAG HMopEi va
00NyNOEl OE aNOTEAEOHATIKOTEPO EAEYXO TWV EXBPWV HE dUO WNnxXaviopoUg:

« unoBeon 1: dpAcn HECW TWV PUAIKWY EXBPMV (top-down action)

H BeATiwon HIKPOKNIHATOG, N NApoxn KaTapuyiwv, EVAaAAaKTIKMAG TPOPNG
(véxTap, yupn) odnyei oe alENon Twv NANBUCHMY TGV EVTOHOGAYWV
apBponodwV Kal TENKA OToV EAEYX0 TV EMIZAMIWV EXBPOV

« undBeon 2: dpaon PECW TNG NoIGTNTAG Tou PuToU EEviaTh (bottom — up action)
ANOCUVTOVIOHOG TOU EVTOHOU €XOpoU enihoyr eVAAAKTIKQV EEVIOTQV (PuTa
nayideg, 51 iaheEn) 77 XNHIKM anokpuyn TnG KAANEPYEITG, ..
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AGROECOLOGY

» AUENON TNG BIONOIKINOTNTAG OTa NePIB®PIA Tou aypou
» Zo)veg eAeUBePEG KaNIEPYEIQG

*Aglonoinon autopuoug BAGCTNON 1} OMOPA EMIAEYHEVWV PUTIKGV EIBMV
[epiodikn katepyaoia (diatripnon evioxuon BIonoikIAOTNTAG )

AGROECOLOGY

Awpideg avBoPOpmV PUTIKMOV EIBOV
 (UTIKA €idN PEPOVWPEVA aTa NEPIBRPIA TNG KAANEPYEIDS ...

AGROECOLOGY

Awpideg avBoPOPMV PUTIKAOV EIBOV
* napéxouv yUpn kai VEKTap ...
« ouvnBuwg €idn Compositae, Apiaceae, Labiatae ...

AGROECOLOGY

Awpideg avBoPOPMV PUTIKAOV EIBOV
* napéxouv yUpn kai VEKTap ...
« ouvnBuwg €idn Compositae, Apiaceae, Labiatae ...

AGROECOLOGY

Awpideg avBoPOPMV PUTIKAOV EIBOV
« piypaTa QuTIK®OV ouviiBwg €idn Compositae, Apiaceae, Labiatae ...

AGROECOLOGY

Awpideg avlopopmV PUTIKMOV EISOV
« piyuata QuTIKGV ouviiBwg €idn Compositae, Apiaceae, Labiatae ...




AGROECOLOGY

Lobularia maritima (L.) Desv. (alyssum) (Brassicaceae)

« €EQIPETIKO PUTO yia TNV MECOYEIO ...

AGROECOLOGY

Awpideg avBoPOPMV PUTIKAOV EIBOV
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AGROECOLOGY
beetle banks
300- 400 m
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AGROECOLOGY

Awpideg avBoPOpmV PUTIKAOV EIBOV
- apnéN

AGROECOLOGY

Awpideg avBoPOPMV PUTIKAOV EIBOV
* aunEN




AGROECOLOGY

Awpideg avBoPOpmV PUTIKAOV EIBOV
© aunéN

i Economic injury level
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Lincoln University, New Zealand Infestation level
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AGROECOLOGY

Awpideg avBoPOpmV PUTIKMOV EIBOV
« apnéN

http://californiaagriculture.ucop.edu/

AGROECOLOGY

A0pideG avBoPOPWV PUTIKAV EISOV
© aunEN

AGROECOLOGY

Awpideg avBoPOPWV PUTIKAOV EIBAV

Full Season Bloom Sequence
Altieri et al., 2010

Agroecology-inspired Strategies and Tools to Enhance Resilience and ecosystem services in tomato crop (ASTER)
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Functional biodiversity belowground:
Isolating, characterizing, and testing soil beneficial microbes

Main target microbiota: PGPR, AMF, antagonist fungi (Trichoderma), entomopathogens (Beauveria, lsaria).
Collections of AMF, nitrogen-fixing bacteria, and phosphate solubilizing bacteria stimulating plant yield under field
conditions are already available, whereas additional microbiota will be isolated from soil samples (including roots)
and trap plants collected from tomato fields in Algeria, Italy, Morocco, Portugal, and Tunisia.

Plant growth-promotion traits in response to the presence of selected native and/or commercial microbial

species/strains and consortia will be assessed. Specific species/strains and consortia will be preliminary tested in

the laboratory fo select those to be tested in the field for their effect on plant protection against abiotic and biotic

stresses. The level of plant damage, the development of pests and pathogens, and the behaviour and the
of selected ists as indivi following s ions will be recorded.
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abiotic stressors.

biotic stressors

DUTH AVIS

Establishment of one native strain of R. irregularis (Orestiada) and a mixture of three native strains of
R. irregularis (Orestiada), Acaulospora morroviae (Orestiada) and Diversiospora peloponnese
(D.turrtosa) .....

Tetranychus urticae significant reduction of the surviving adult females and the oviposition
Bemisia tabaci significant reduction in the oviposition
Aculops lycopersici significant reduction of the population density

‘}E-’:’r o
ok el e, G-

e /
@::« QPRIMA DUTH AVIS

Functional biodiversity aboveground:
Characterization, enhancement, and protection of aboveground biodiversity

Insect biodiversity: i) trapping ) ex ante and ex-post (only open field) in all
countries; ii) integrative characterization of collected i i) ion of biodiversity indexes.

Plant biodiversity: intercropping and border cropping with selected plant species and mixtures as discussed with
stakeholders for their functional traits, contrasting weeds, and enhancing nutrient uptake and biomass. Their effect
on plant growth-promotion traits, protection against light and moderate drought, protection against selected biotic
stresses, attraction and performance of antagonists, and pollinator biodiversity will be recorded. Biological control:
testing in laboratory, field, and protected crops selected antagonist species and release protocols (single/multiple
i fons, timing, i ized)

@ QPRIMA

" antagonists: natural + introduced
pollinator

bordercropping

intercropping

@ QPRIMA




pollinator

bordercropping

DUTH AVIS

WP3

DUTH in cooperation with AVIS established a field trial where next to tomato plants, selected
ion plats (P. ifolia, F. L. maritima, C. sativum, A. graveolens, E.

purpurea and B. officinalis)

Infestation pressure by T. absoluta, T. urticae and B. tabaci as well as the presence of natural enemies (mainly M.

pygmaeus) were evaluated with weekly samplings ...
Population density of M. pygmaeus was higher in L. maritima. The experiment with be repeated next spring using
potted plants to overcome technical difficulties we faced this year.
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Natural derived ing tools for

Essential oils (EO)

protection/nutrition




