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Natural Balance

Elvoll yvwoto mwc ot wdEALLOL opyaviopol cuvteAoUV
OTNV OLKOAOYLKN LoOppoTILa EKATOVTAOEC XIALASEC XpovLa

H ¢duon SlaBetel pnyaviopouc mpootacioc OAwWY TwV 6wV
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History of biological control

Eival yvwaoTo TTwE o1 WPEAIUOI OpyavIOHOi CUVTEAOUV
OTNV OIKOAOYIKN 1I00PPOTTIa EKATOVTADEC XIAIADEC Xpovia

AvayvopiCovtav opkeTd @EAa €01 OV apxotdTNTa
-Ileprypoapéc amd tov Oeogpaocto & AploToTéAN
-2°¢ audvoag p.X., Kiva, mpootaoia twv eomeptdoetd@v
-300 p.X., eumédplo pwAiwdv tov eidove Oecophylla smaragdina
-1200 p.X., avaryvoptlon edwv Coccinellidae otov éAeyyo apidwv

-1300 p.X., Apafiec xpnoyomoovoay HuppiyKix evavtiov exfpov twv
(poleoﬁevrp(ov

-1701 p.X., Teptypapr} Tov PAUVOUEVOL TOV TAPACITICHOV aTto Van
Leeuwenhoek (1701) kot Vallisnieri (1706)

-1734 pLX., eyKaTAOTAOT) ALY®V XPUOKOTA Ao TOV Reaumur peox ota
Geppom]ma woTe va eAeyxDel 0 TAnBLoPOC TV aPidwv

-1776 p.X. ,xpnalponouzwou He emiTu)io o€ TOAAEC nsploxeg ™C Evpomng 0
apmakTikd Picromerus bidens (Pentatomidae) evavtiov xoptodv (Cimex
lectularius)

-170¢ xou 180¢ auwdvag. Ileptypdpetal n Op&oTm APKETOV OPEAH®V EVIOUMDV.



History of biological control

-18 audva, Avvvalog xat o Poapmpikioc mepEypopoy  eKATOVTAOEC
XPTOKTIKA OlaPOpwV otkoyeveldv eved o Vallot (1827) xaBcdg xat ot
Winnertz (1853) xau Skuse (1870) avagpépbnkayv ota axkapeo@dya dimtepa
¢ owoyévelag Cecidomyiidae.

-1830 p.X., palikn) extpo@r) Kot eEATOALON  TAPACITOEORDV  TWV
AemdomTéprwv amd Tov Hartig (I'eppoacvior)

-1840 p.X., eCamoAvovTay apmakTIK& eVOVTIOV Sla@opwV exOpdv aotikov
npacivov otV ITahla (Batikavo)

-1882 p.X., amrootoAr) Trichogramma amd Apepixny oe Kavada

-1888 p.X., IIpcdm opyovwpevn mpoomdOeia eAéyxov ¢ loépiac amd
Coebele

-1882, mopaottoetdr} avyv AeTOOTTEPWY TOV YEVOUC

-19°¢ aucdvag, n xprion ™c Encarsia formosa ftav Siadedopévn oe AyyAia
Kot Avotpodia tptv to devTepo arykoouo toAepo (Farr et al., 1976).



History of biological control

Oecophylla smaragdina



Renaissance of Biological control

After the 2"d world war, the use of non-selective and strong
chemicals reduced significantly the develompent of
biological control

In 1982, Biological control

regenerated in Netherlands _ .« “ ; '7_, :
Consumers, organizations, Supermarkets it~ 8
Political will

Development of resistance

Inefficiency of chemicals

Cancer

Others...
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New attitude in crop protection

e NEEDS

Sustainable agriculture

Agrochemicals: Selective and friendly to the environment
Removal of old molecules

Markets (products of quality)

Selective chemicals
Natural extracts and substances
Traps
Natural enemies
Insects — Acari
Nematodes
Pathogens

AIM: quality - competitiveness
T



Expansion of Biocontrol

e Worldwide

Europe and America bring legal framework
The markets set rules for primary production
Producers respond positively

- 50% of the methods in northern Europe
are biological

- 15-50% better product prices

- Increase market share
organic products
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Advantages of Biocontrol

* Environmental friendly

* Safe for the farmer and the customer

* Safe for non-target organisms

* High efficiency

e Zero development of resistance

* Wide spectrum of solutions

* Long term results

* Preventively and Curatively

* In the line with the priorities and the EU Directives (EK
128/2009)



Natural enemies

Predators | .
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Natural enemies

Predator

Chrysoperla carnea

Macrolophus pygmaeus

Amblyseius cucumeris

Aphids, coccoids, whiteflies

Whiteflies, Tuta absoluta

Thrips, whiteflies

Orius laevigatus, O. majusculus

Neoseiulus californicus

Hypoaspis miles

| Cryptolaemus montrouzieri

| Mealy bugs

Thrips

Spidermites

Thrips, sciarids




Natural enemies
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Natural enemies

| Parasitoid Pests

Aphidius ervi

Dacnusa sibirica

Eretmocerus mundus

Aphids

Lyriomyza

Whiteflies

Neodryinus typhlocybae

Leptomastic epona

Aphelinus abnormalis

Metcalfa pruinosa

Mealy bugs




Natural enemies




Natural enemies

Pathogen | Pests
Beauveria bassiana Thrips, Whiteflies
Metarhizium anisopliae  Scarabsxa.
Lecanicillium Coccoids
Paeciomyces | Nematodeeggs |
Verticillium spp. Whiteflies, thrips, aphids, mealy bugs

Trichoderma viride | Pythium, Rhizoctonia
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Nematodes




l Life cycle of EPNs

Ekarouuupia
vNHaTwoEeIS aprjvouv
TRV VEAPA TTPOVUMPN
Kal wayvouv yia
EEVIOTEG

Nnuatwdeig eiIcfaAouv
OE€ UYIN TTPOVUM®N

Nnuatwodeig
atreAeuBepwvouv
BakThpiaKal

NF||JCIT(.;J6EI(; OKOTWVOUV TOV E,SVIO‘TI']

avartrapdyovral uéca
oTNV VEKPN TTPOVUH®N

T R




Infection from EPNs

e entomopathogenic
nematodes enters from
natural openings (mouth,
breath openings etc)

e they release symbiotic
bacteria which kill the host
AmteAeuBepwvouv

e reproduce inside the host

e the second generation comes
out seeking for hosts




Infection from EPNs
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Natural enemies

| Entomopathogenic nematodes Pests

Steinernema carpocapsae Lepidoptera, Orthoptera, Dermaptera

Heterohabditis bacteriophora Thrips, whiteflies, Coleoptera etc




Biological — Natural weapons

INSECTS & ACARI FUNGI & BACTERIA
Macrolophus caliginosus Bacillus thurigiensis

Orius laevigatus Beauveria bassiana
Phytoseiulus persimilis Metarhizium sp.

Necremnus artines, tidius
Amblyseius swirski
Diglyphus isaea

Aphidius colemani

ENTOI\/IOPATHOGENIC NEMATODES

Steinernema carpocapsae
Steinernema feltiae
Heterohabditis bacteriophora

‘—_ .



! Biological — Natural weapons '

PREVENTION - PROTECTION

Nets

e CULTIVATION TECHNICS
Host plants for BCAs Weed r en:)oval |
Soil sanitation Mnyavikn amouakpuvon
Clean plants Kataotpopn unoAsiuuatwyv

AEN MMAPATAME KAAANIEPTEIA
MONITORING kot toAda aAda!!
Color traps
Light traps

Pheromonal traps

NATURAL EXTRACTS & SUBSTANCE

Azadiractin (Neemazal)  Essential oils
Spinosad Extracts...
Polysaccharides
Natural pyrethrins
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Available tools

...but they need management
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Products

Bio @ insec 0
‘ BI()RENDJY,

EnvBarixg Méao yio wnparesin

|DEBIC!

Prtiae it (Espontotes) o i
Ao e e E
B st s

ert o5

Bio 7 insecia

B MO

| A
N COLONIA DI BOMBUS TERRESTRIS .

—aL TETe-

Lo




Products

Phytoseiulus persimilis
predator of mites

Orius laevigatus
predator of thrips




Products

Amblyseius swirsKii
predator of whiteflies and thrips

Eretmocerus mundus
parasitoid of whiteflies (Bemisia)



Products

parasitoid of lyriomyza

Macrolophus pygmaeus

predator of whiteflies and
Tuta absoluta




Products

Aphidoletes aphidimyza
predator of aphids

Aphidius colemani, A. ervi
parasitoids of aphids
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Products

predator of mites




Products

Cryptolaemus montrouzieri
predator of mealy bugs

Nephus includens, N. bisignatus
predator of mealy bugs




Products

Hippodamia variegata

predator of aphids
— '

Propylea quatuordecimpunctata
predator of aphids




Beneficials in action...

video not available
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Entomopathogenic nematodes

video not available
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‘ Entomological problems ’

Whiteflies
Aphids

Spider mites
Thrips

Leaf rollers
Caterpillars
Mole crickets
Codling moths
leaf miners
Nematodes




Entomological problems

Whiteflies
Aphids

Spider mites
Thrips

Leaf rollers
Caterpillars
Mole crickets
Codling moths
leaf miners

Nematodes
etc

Knowledge
* of biology
 of ethology

We must have plans

and tools:

* for avoidance
« for prevention
e for curation




Prevention

Prevention is the key in biological control programs
We must be ahead of the problem and not to chase!!!

e There are biological tools for precaution

* There are biological tools for curation

* Biological tools have long term action (duration)
* Biological tools are reliable and efficient



Strategy and Management

e Facilities

e Precaution measurements
e Early detection

e Strategy

e Alternatives

e Knowhow — knowledge of the available tools

e Supervision is needed

e Availability of tools / possibilities of combined use
e Perseverance and patience

___




Strategy and Management

TYPES OF BIOLOGICAL CONTROL PROGRAMMES

Scheduled ‘preventive’ releases or
Early detection — treatment — cure

SAFETY or ECONOMY ?

CONDITIONS

Quick action — measurements — releases

Supervision of the population dynamics (pests and beneficials)
Field diary

Evaluation of the efficiency of our treatments and handlings



Release plans

0 TRANSPLANTING Prevention
7
14
21
FLOWERING Pollinators
28 Release of beneficials
35 Only soft substances
60

Establishment of beneficials

JE——

HARVESTING

We act when is needed




Release plans

14

21

28

35

60

90

Biological

IPM
EPNs in the soil

Zppayioua kot EAeyxo¢ tou FepUOKNTTIOU ((PWTEIVES — XPWUATIKEG)

Xttolavn + EPNs

Qwtewvn mayida

OclaoBEoTtelo
EmavaAnyn og 5-6 pEpeg

TontoB€tnon Bopfivol
E¢amoAvon wdeAipwv

Agricolle + Bt (Beauveria)
Biorend-R (Mayidec)
Adidec? Aphidius
Aupwopula ?  Diglyphus
Avavewon vnuatwdwv
Spinosad + Agricolle + Bt
KaBaplopa mpoofoAwv

NEOVIKOTIVOELON
Quwrtewvn nayida

Spiromesifen + Agricolle
EnavaAnyn oe 5-6 pEpeg

EviAwka?? Mupebpivec — Mayideg
Hmotepa okevaopata

TontoB€tnon BopPivol

EntepBAoslc katd nepintwon
YUUBOUAEUOHOOTE TIVOKEC

MPOCEXOUUE TNV UTIOAELMHATLKOTNTA



SEecificitX

Tomato Macrolophus pygmaeus whiteflies, Tuta I
Pepper Amblyseius swirskii whiteflies
Orius laevigatus thrips
Cucumber Amblyseius cucumeris thrips
Amblyseius swirskii whiteflies
Eggplant Nesidiocoris tenuis whiteflies

Amblyseius swirskii

Beans Amblyseius californicus spider mites
Orius laevigatus thrips
Pumpins Amblyseius swirskii whiteflies
Amblyseius cucumeris thrips
Curatively Phytoseiulus persimilis spider mites
Preventively Aphidius colemani small aphids
Presence Aphidius ervi big aphids

. Presence Diglyphus isaea lyriomyza
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