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Xpnupatodotnon

To ap oV ekTALOEVUTIKO UALKO €XEL avarmtuxBOel ota mAaiola
Tou ekmatdevtikol £pyou tou didbaokovta.

To €pyo «Avolkta Akadnuaika Mabnuata oto
AplototeAetlo Mavemotipuo Osoocalovikne» €Xel

XpnHatodotnoeL povo tn avadlapopdwaon Tou
EKTIOLOEUTLKOU UALKOU.

To €pyo vAoToleital oto nAaiolo Tou Emiyelpnotokou
Mpoypappotog «Eknaidevon kot Ata Biou MaBnon» kal
ocuyxpnuotodoteital ano tnv Evpwrnaikn Evwon
(EvpwTalikd Kowvwviko Tapeilo) kat oo €Bvikouc TOpouC.

EMNXEIPHXIAKO NPOIrPAMMA
e EKTAIAEYEH KAl AIA BIOY MAGHEH ~EXIA
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YTIOYPTEID MAIAEIAE & BPHEKEYMATON, OAITIEMOY & ABAHTIEMOY
EvpwmdikiEvwon E!AIKH YMHPEZIA AIAXEIPITHE

Evpwmaikoé Kovwvikoé Tapeio

Me tn ouyxpnpatrodotnon tng EAAadag kai tng Evpwnaikric Evwong
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Meplexopeva evotntac (1)

BloAoyLkd GUTOTIPOOTATEUTIKA TIPOLOVTIAL.

YUyKpLon BloAoykwv GuUTOTIPOOTATEUTIKWY
NPOLOVTWV |LE TA CUVOETLKA XNLKA.

MukpoBLaKkd GUTOTIPOOTATEUTIKA TIPOLOVTIAL.
i. Baktnplaka ockevaopota.
ii. Baktnplaka eviopoktova.
iii. Baktnplakd pUKNTOKTOVAL.
iv. Baktnplaka (Llavioktova.

V. ZKEUAOUOTO MUKATWV.

rewpywa Oapuaxa ll
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Meplexopeva evotntac (2)

lol e evtopoktovo dpaon.
EvtoponoBoyovol vipatwoELC.
BoTaVIKA YEWPYLKA APUAKAL.
DePOUOVEC YLOL TOV EAEYXO EVIOUWV.
EvkekplpEva okevaopata otnv EAAada.

APOOTIKEC OUOLEC BLOAOYIKWY OKEVOOUATWV.

rewpywa Oapuaxa ll
Tunpa Mrewmnoviag



BloAoylkat pUTOMTPOCTATEVUTIKA
npoiovra (1)
BIOAOTIKA ®YTONPOXTATEYTIKA MPOIONTA

BIOAOTIKOI MAPATONTEZ EAEMNXOY
(Biopesticides, Biological Control Agents BCAs). KATHIOPIEZ EU,

OECD

v' MuwkpoBiaka (microbial control agents, MCA- microbial
pesticides): Baktnpia (Bacillus thuringiensis), LUKNTEC, Lo,
VNUATWOELC, TPpwWTOlW A, WPEALLUQ EVTOUOA.

v Bioynutka (biochemical pesticides ,“biorationals”):
Botavika puolka Tpoiovta, (PEPOUOVEC, (PUTIKEC OPUOVEC,
pudulotec avantuénc K.Am.

rewpywa Oapuaxa ll
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BloAoylka ¢puUTOTIPOCGTATEVUTIKA
npoiovza (2)

ATtO to EPA, USA:

v’ Alayovibiaka @utd

(Plant —Incorporated Protectants (PIPs) in the form
of transgenic plants).

The Manual of
Biocontrol Agents

[6LoTeEPOTNTEC OTNV TUTTOTTOLNON

rewpywa Oapuaxa ll
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2UYKpLon BLoAoylkwv PpUTOMPOOTATEVTIKWVY
NIPOLOVTWYV HE T GUVOETIKA Xnka (1)

2UVOeTIKA XnUKa BloAoywka @. .

 Eupewc paopoaroc. e EkAektikn dpaon.

 Apadon ocUviopa petatnv * Apyn epdavion dpaonc.
edappoyn. e MuwKPR UNOAELMMATLKA

e MeyAaAn UNMOAELMMATLKNA dpaon kot arnodnKeuTikn
dpaon. (wn (6LapkeLa).

 MwKpO KOGTOG  MeyaAUTEPO KOOTOC
APy Wyng. Tapaywyng.

<1% oto cUvoAo TNC ayopPac.

rewpywa Oapuaxa ll
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2UYKpLon BLoAoylkwv PpUTOMPOOTATEVTIKWVY
TIPOLOVTWYV HE TOL GUVOETIKA XNKa (2)

~1,6% oto oUvolo tn¢ ayopac to 2009

MNpoPAedn etnolag avénong 15.8%

I Biopesticides
30000 4
26600 26076

25000

2003 2004 2005

M Chemical Pesticides

Biopesticides PPP registered

68 a.i.

*USA 202 a.i.

*China 85 a.i.

*~1400 products worldwide

*EU

14 /4
aro 2012 ewc 2017.
SUMMARY FIGURE
24205 PROJECTED GLOBAL PESTICIDE MARKET BY SEGMEMNT,
2008-20714
% BILLIONS)
il

# Billigns

14}

NN
[T T T T T [

EU
microbials 34
Biochemicals 11
Semiochemicals 23

rewpywa Oapuaxa ll
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2UYKpLon BLoAoylkwv PpUTOMPOOTATEVTIKWVY
TIPOLOVTIWV ME TA CUVOETIKA YNUKA (3)

.
.

Yuokevaola &
_p anobnkeuon

'Y « J Tpomnog epappoyng (5
5 -
@ , Tpomog
epappoyn * PEKOGHOU
AMNnembpaceLg

s |NEGRERRI riors:

rewpywa Oapuaxa ll
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MePLOPLOTIKOL TTAPAYOVTEC TNG

OLTTOTEAECHATIKOTNTAC TWV BLOAOYLKWV

| . s (BCAS]
e AuokoAia napaywync (mapaywyn-avantuén ULkpoopyoviouUwy N
artopuovwon-rnapaiabn euUoLKwvY YNULKWV OUCLWV).
e EvawoBnotia otnv UV- aktivoBoAla.
e Avaykn UTOPENC LYPAOLAC VLA EMLTUXNMEVN TIPOCGBOAN TOU
noBoyovou.
e Atadopetikn 6pacn uTo SLoPOPETIKEC CUVONKEC
nepBairiovroc.
e APOOTLKO CUOTATLKO ocLVNOWC {WVTAVOC OPYAVIOUOC N XNMULKEC
ovolec puolkng npoeAevonc (rx mupeBpo, aladipaxtivn).
e KataAAnAot Yekaotnpeg, (emedn to ueyedoc orayovwv

KaJopLOTIKO OTO amoteAeoua).

Fewpyd Odappaka ll
ApICTOTEAEIO 12

A , ,
GEooaROVKNG TurApo Fewmnoviog



BlioAoywka putonpootatevtika (Biopesticides,

Biological Control Agents BCAs)

ISLattepoTNTEC OTNV TUNTOTIOLNON.

>

Y V V

Zwvtovol opyaviopol N a.otaBbeilc XNULKEC EVWOELG.
E€elbikevon otoxou Kol Tpomou 6paonc.

Alapkela dtatripnonc kata tn dtabson/xpnon.
JupBatotnta e pebodouc Tumomoilnong Ko
epappoync cupuBatikwy GuUTOMPOOTATEUTIKWYV
POLOVTIWV.

Tpormnoc epappoync (Pekaopog, peyeboc otayovwy).

rewpywa Oapuaxa ll
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MikpoBLakd puUTOMPOCTATEUTIKA
npoiovta (microbial pesticides)

MkpoBiaka (microbial pesticides): Baktnpta, LUUKNTEC, LOi, vAUXTWOELC,
npwtolwa, WPEALLA EVTOUO.

e Bioevtouoktova (bioinsecticides).
e Biouukntoktova (biofungicides).
e Biolilavioktova (bioherbicides).

Epappoyn twv BroAoyikwyv (pikpoBLakwv) @.11.
e Jta putd — Pekaopoc, epparmtion, dStafpoxn.
* 210 £60.d0C — SLOLOKOPTILOUO KOl EVOWMATWON YLOL OKOVEC & KOKKOUC I
oto vepo apdevonc ya vypa (WP, WG, Fl, k.Art.).
® JTOUC OTIOPOUC — eTiLKAALYN 1} SnuLloupyia pkpokapoudag, avapeLEn
LLE TO OTIOPO N TO XWHQA, 0TO VEPO apdeuonc.

rewpywa Oapuaxa ll

Tunpa Mrewmnoviag
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2KEUAOHLOTA LULKPOBLAKWV
PUTOMPOOTATEVTIKWYV TPOIOVIWYV

OAQLKTWHLOTOTIOLAGLUOL CUMTTUKVWHOTO - Alwprpota
Bpe€Lpec okovec - 2koveg — Kokkol
[poodetikec ovaoiec: (eéamAwWTIKEC-TTPOOKOAANTIKEC-
UYPOOKOTTLKEC-PUTULOTIKEC pH K.ATT.).
v ouuBartéc e tov turno tou nadoyovou
( 1T.x. YYPOOKOTIKEG yla LUKNTEC-TTPWTO{WA-
vnUaTWOELC- [ToYUPPEUCTEC yLO EVTOUOKTOVA
it.x. B. thuringiensis).
v ouvInkec spoapuoyrc.
v UeEAdOOEC, AlyVIVEC, TPWTEIVEC, VOUKAEIKA Oé€a,
TpooTaTEUTIKEC UV, K.AT.

rewpywa Oapuaxa ll

Tunpa Mrewmnoviag
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MikpoBLakd puUTOMPOCTATEUTIKA
npoiovta (1)

microbial pesticides-Biopesticidal agents are all particles:
Elval cwpatidla, EMOUEVWE TAL OKEUAOUOTO TOUG TIPETIEL VO oXnUati{ouv
otaBepad alwpnuata.

Choristoneura fumiferana
granulosis virus

Baciilus thuringiensis vegetative _ .
Steinernema carpocapsae

emerging from vine weevil larva

rewpywa Oapuaxa ll

ﬁplcTOTéAf;lo
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MikpoBLakd ¢uTOMPOOCTATEVTIKA
npoiovta (2)

Elvoil owpatidla, EMOUEVWE TAL OKEVACHOTO TOUC TIPETEL VoL oXNUati{ouV
oTaOepa alwpnuaTa Kol auto kabopiletal amo to HeEyeboc Twv
cwpatidiwv.

Biopesticides are Particulate:

Stable suspensions:
related to particle size

Frewpywa Oappaxa ll

Tunpa Mrewmnoviag
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BaKtnploka CKEVAOHOTOL

YIPA (Bdaon £€Aato, vepO, mMoOAUMEP } cuVSUAoHOoL TOU()
=HPA ( Bp£&Lpec okOVEG, BPEELLLOL KOKKOL, KOKKOL ).

Tunomnoinon: Evepyn Mopdn

* Evepyad tn OTLYMN TNC
edpappoyng.

 MwKpOTEPOC XPOVOC
anodnkevong.

* OXLTO00 QVEKTIKA OE
OEPLLOKPACLOKEC
SLOKUMAVOELC.

Turnontoinon: Mn Evepyn Mopdn

 MeyaAUtepoC XpPOVOC
arnodnkevong.

* AVEKTIKA OE OEPLLOKPACLOKEC
SLOKUMAVOELG.

 MeyaAUTEPO KOOTOC
TLOLPOLY WYNG.

* Amnaitnon xpovou yLa
dpaoctnplonoinon.

rewpywa Oapuaxa ll

Tunpa Mrewmnoviag
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BaKtnploKa EVIOUOKTOVOQ

Bacillus thurigiensis
Turnomnoinon w¢

Alwpnuoto
JUMTTUKVWHEVD Yypa
Bpe&Lpec 2KOvVeC
YoatodlaAutol Kokkol
2 KOVEC

Texvoloyia Avaouvbuaaopuou (EPA)

rewpywa Oapuaxa ll

Tunpa Mrewmnoviag
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BaKTtnPLOLKA LUKNTOKTOVQL

Hopadeiyuara Karoy wonUEvmeY BaKTREICKOY HOKHTOKTOVOY KAl TROTO!

TUTOTOIROAS TOVC.
BCA Eurmopwo ovopo | Tuvromoinon Etompeicv
Agrobacterium Galltrol-A TPLfAio pe AgBioChem, Inc.,
radiobacter K84 kaOapr) Ornnda, CA
KOAALEPYEWL
Pseudomonas BlightBan A506 | Ppg€iun okown Plant Health Tech,
fluorescens A506 Boige, ID
Pseudomonas Bio-save Bpe&iun oxkdwn EcoScience Corp.,
syringae ESCTO 100/1000 Orlando, MA
Bacillus subfilis Epic Enpn oxkdw Gustafson, Inc.,
Dallas, TX
Sireptomyces Mycostop oKOVT] 1] CRPEL Kemira Agro Oy,
griseoviridis K67 Pokkalankatu,
Finland

rewpywa Oapuaxa ll
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Baktnploka {L{avioktova —

|SLaTEPOTNTEC TUITOMOLNONC

Amtaiitnon mapouaciog vepou yiLa To SltookopTilopo tou BCA

avaykn umapénc mMANywv rn $uoLKWV AVOoLyHATWV 0To PuTO.

Hapadefyuara karaywpnutveoy Kot 1n faxtnproxoy (1 aviokTovoy Kot
TOOTO1 TUTOTOINOHGS TOUC.

BCA Eurmopwo ovopn | Zalavwo-otoyog | Tomomoinon | Etopeio
P. syringae NA Kovadiko Silwet 177, | Encore

pv. tagetis yvatdovpdykaBo | Silwet 408 | Technologies
Xanthomonas | Camperico Poa annua L. NA Japan
campestris Tobacco,

pv. poaea Kanagawa

rewpywa Oapuaxa ll
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2KEYAZMATA MYKHTQN (€Aeyyoc¢
EVTOHWV N HUKNTWV)

Tunmtortoinon
* Kovidia (SUokoAn otaBepormoinon we Enpd okevaopata).
* MwpookAnpwtia (ovOekTlKi popdpn LUKNTWV).
 Inopla (peyaAn amaitnon o€ vypaocia yia BAdotnon).
» 16lautepotnTeC TUMOMOINONC:
"EvoioBnoila oto TponNyouEVWE XPNOLLOTIOLOU LEVAL XN LKA
OKELAOMOTAL.
"EuvoaoBnotia otnv unepwwdn aktivoBoAia.
» [1EpLOPLOTIKOL TP AYOVTEC OTNV HITOTEAECUATIKOTNTOL:
=Yypooia.
="QegpLoOKpaolaL.
TL.X.: tpoiovta tou Trichoderma harzianum koAd amoteAEopota o€ EPAPLOYES
EVOANOKTIKA TWV XNULKWV.

Mukoevtouoktovo “Green Muscle” metarhizium anisopliae var. acridium
() o€ npoypappata FAO eleyxou akpdwv (Adpikn).

rewpywa Oapuaxa ll
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Napadsypa (1)

Application tips for optimal use Trianum-L through .
irrigation system TT"] anum

e 1. Store Trianum-L at arrival directly|below 10 2C.

* 2.Shake well before use, so the spores are well distributed in the solution!
e 3. Preferably do not store remaining solution of Trianum-L

e 4. Agitate the Trianum solution to keep spores in solution. Spores do not dissolve
in water.

* 5. Apply Trianum preferably as concentrated as possible and apply in a as small as
possible irrigation turn (application directly into the watering system of a
compartment). If possible do not apply before the sand filter as the spores may

get attached to the organic material of the filter.

6. Make sure that Trianum arrives as quickly as possible in the rhizosphere, as the

7=y quality of the spores in a watery solution decreases with time.

rewpywa Oapuaxa ll
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Napadsypa (2)

[ ]
Trjanum
7. Make sure that Trianum leaves the irrigation system at the end of the day and
stays in the rhizosphere during the night.

8. Try to minimize drain in rockwool and perlite cultivations in the first 2 days
after application, so the spores can colonize the roots instead of being drained.

9. Attention:Trianum is not a systemic agent and is therefore not absorbed by

the ptamnt

10. Use no disinfectants in the irrigation systems between 1 day before until 2

days after the application of Trianum.

11. Trianum is compatible with fungicides, applied to the soil. Preferably keep

~aninterval of 3 days between the application of those agents and Trianum.

rewpywa Oapuaxa ll
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lol ME EVTOMOKTOVO dpaon
Baculoviruses m.X. NPV (nuclear polyhedrosis viruses)

GV (granulosis viruses)

e Apyn ekbNAwon dpaonc.
e Melwpevn otabepotnta otnv UV-aktivoPfoAla.

e AuokoAla mapaywync (in vivo).

Turtortoinon mm) KUPLwG we BpeELUeg ZKOVEG.

rewpywa Oapuaxa ll
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EvtopomnaBoyovol vipatwoEeLC

[€voc Steinernema—> oupfBilwon pe Baktrplo tov yévoucg Xenorhabdus

[€voc Heterorhabditis= cupBlwon pe Baktipla tou yevouc Photorhabdus

Mepixé oxevdouato ViUaTOOOY Kl QVEUEVOUEYOL ¥POYOT amofnKevoi Tou,

Tozozoinen Ei60g vijuateon Xpovog grofnKEVSNS
@ omuariov  Fodn
TInictés ahyvivig S.earpocapsae 3,0-4,0 6,0- 9,0
S.feltiae 05-10 4.0-50
Pevota m)yuota S.carpocapsae 1,0-1.5 3,0- 5,0
Y 00Too0AVTOL KOKKOL | S.carpocapsae 40-50 9.0-12.0
S.feltice 1,5- 2,0 5,0- 7,0
S.riobravis 2,0- 3,0 4,0- 5,0

rewpywa Oapuaxa ll
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Botavika YEWPVYLKA PAPLLOKOL

botanical pesticides (1)

eTa dUTA amoTeAOUV CNUAVTLKH TtNYA XNHIKWV ovuowwv Ue BloAoyikn dpadon
ylo EAeyxo xBpwv (v.P.).

* MapAyouV XNULKEC OUOLEC YVWOTEC WC SeUTEPOYEVELC LETABOALTEC
(secondary metabolites) pe otoxo tnv enidpaon otnv cupmnepldopa n
BloAoyia aAAwv opyaviopwv tou idlou eibouc (pheromones) n aAAwv
gléwv (allelochemicals).

OL ouoleC xpnotporolovvTal armo Ta GUTA YLa ETIKOLVWVLA
communication tools, kat yLa
npooeAkuon attractants
anwBnon deterrents
toélkotnta toxicants
N Mpootaola protectants oe afLOTIKEC CUVONKEC

‘EvavtL opyoviopwv/ex0pwv

Me auto ToV TPOro auuvovtal/ mpooTatevovTal oo ex9pouc.

Plants survive using chemical weapons

rewpywa Oapuaxa ll
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Botavika YEWPVYLKA PAPLLOKOL

botanical pesticides (2)

Acutepoyeveic petaBolitec Exouv BloAoyikn dpaon.
antibacterial
antifungal
insecticidal
nenaticidal
antioxidant
Avnkouv o€ SLAPOPEC XNHULKEC OUAOEC
terpenoids: (Atdeptla EAata: monoterpens, sesquiterpenes.
pntivec: diterpenes, triterpenes.
phenolics: coumarins, caffeic acid, salicylic acid, rotenone, flavonoids,
tannins.
evwoelc alwtouyec: alkaloids, glucocinolates, isothiocyanates, saponins.
AANEC: Atuovoeldn, apwuaTikEC daASeldEC & KETOVEC,
polyacetylenes, fatty acids.

rewpywa Oapuaxa ll
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AlOepLa eAara: Essential oils

EdbopLOVEG

* Qc alBepla €Aaia prtopouv va xpnotpornotnBouyv ta npoiovia
TTOU TIPOKUTITOUV ATtO TNV Arootoén TwV GUTIKWV LOTWV LLE
vepo (ouokeun Clevenger) ka®Owc Kal 0 1OLo¢ 0 GUTIKOC XUUOG
€AV TIPOKUTITEL ATtO GUTO e VP NAN CUYKEVTPWON aBEpLou
eh\ailov.

e [leploocotepa amo 2000 puta nmeplexouv atbBepla ehaia.

e 80 families:

e Moyrtaceae, Layraceae, Rutaceae, Lamiaceae, Asteraceae,
Apiaceae, Cupressaceae, Poaceae, Zingiberaceae,
Piperaceae.....

rewpywa Oapuaxa ll
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Xpnon touc yia ta puta

MpobdpoEC OUGLEC yLO TO OXNUATIOUO SPAOCTIKWV HETABOALTWYV
XPAOLWV o€ SL1apopeC AELTOUpPYLEC.

EAKUOTLKO LLECO YLOL EVTOUO-ETILKOVLIOLOTEC.

AntwBouv 11 okotwvouv evtopa-gxBpouc.

Eudavitouv aAAnlomaBntikry 6pdon o€ yeltovikd $puTd KoL o€
OPLOUEVEC TIEPLITTWOELC AUTOTIAONTLKN).

‘Exouv avtioeldwTtikni dpaon.

Mpootatevouv armo tnv urteplwdn aktivoBoAia, tTnv vPnAn
etatploodlarmvon Kat T uPnNAEC BepUoKpAOLEC.

Apouv wc anwbntika yia putodadya {wa, AOTPENOVIOC TV
UTEPBOALKA KATOVAAWON GUTIKWV LOTWV.

Noapouoialouv avilpikpoBlakn dpdon evavtia o€ HUKNTEC, (ULLEC,
BoaktApla Kot Louc.

rewpywa Oapuaxa ll
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Botavika YEWPVYLKA PAPLLOKOL

botanical pesticides (3)

A great number of plant origin chemicals are known and used for plant
pest control, especially insects:

e 19t century till 1940’s: products from plant extracts (nicotine,
pyrethrine, rotenone, jasmoline.....

¢ 1970’s synthetic pyrethrenoids & azadirachtin (neem tree)

®1990’s studies on new molecules derived from plants (essential
oils, terpens, polyphenols, glucosynolates

Some of them have already registered and are in the market

As insecticides, OIKOS 32 (azadirachtin), SPORAN (rosemary oil),
EcoSMART G (plant ess.oils).

Menkissoglu et al, 2013

rewpywa Oapuaxa ll
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Botavika YEWPVYLKA PAPLLOKOL

botanical pesticides (4)

Meliaceae (Nugroho et. al., 1999, Greger et. al., 2001, D’Ambrosio & Gue)

, , rriero, 2002, Nakatani et. al., 2004, Carpinella et. al., 2003)
] 50 yevn & 500 €ién.

[ BloAoyLkeg LBLotnTEC odeilovtal otnv mapoucia ALovoELdwv ITou €XOUV
dpaon evavtiwv:

Baktnplwv.

MuKATWV.

lwv.

Eviopwv.

Lepidoptera (EC., <1-50 ppm);

Coleoptera, Hemiptera, Omoptera (EC, 100-600 ppm);
Orthoptera (EC,, 100-1000ppm)

ATto0egon avywv Kol ovaoTtoAn TNS TpoPLlknc SpaotLplotnTag
(sensilla & toxicity).

AvooTtoAn tng avamntuénc.
» Opuovikd cuotnua (corpora cardiaca: PTTH & corpora allata: JH)
» Kuttapodiaipeon

=W e

o NN SN

R/
0’0

rewpywa Oapuaxa ll
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2UYyXPOVO TAPASELYHO AVATTTUENC EVTOLOKTOVOU

bota

azadirachtin

tetranortriterpenol

limonoid
antifeedant and
growth disrupting

nical insecticides MPOIONTA NEEM

[AZGdiI’GCht(J indica Juss. (Butterworth and Morgan 1968)
Kingdom:Plantae

d Division:Magnoliophyta
Order:Sapindales
Family:Meliaceae
Genus:Azadirachta

properties { Species:A. indica
(Immaraju, 1998) Margosan O (US JU|y 1985) (Mordue and Blackwell, 1993)
- . 7 ptotal synthesis in 2007 (Veitch, et. al,, 2007)
OAIA ocH, porganic farming in EC, >400 insect species ;an 2006)
no\/ /ZBH ’

“o .v"“"'-‘::_.--"'

?Annex | of 91/414/EEC (b6ev eykpiOnke, emavaéloloyeitadl).
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MPOIONTA NEEM

(Evtopoktova pe 6.0. azadirachtin)

Iblattepotnteg TutontoincnG
EvaloBnola otnv nAtakn aktwofoAla.
EUkoAn ofeldwon kata tnv amodnkevaon.

Tumomnotinon )
2ZKOVEG (ULKPN UTTOAELUUOTIKA Opaon,

oxL kaAn dlaomopad TN ToékNg ouaoiag).

FAAOCLKTWLOTOTIOL OOl ZKEUAOLOLTAL.

rewpywa Oapuaxa ll
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GOEPOMONEZ lNA TON EAENXO
ENTOMOQN

Gossypium hirsutum L.

Gossypium barbadense L.

O ro emPAaBnc exOpoc tne kaAALlepyeLac BapBakLlou
TTOLYKOOULWG.

Ye€ovaAlkn depopovn: gossyplure
Z:Z koL Z:E 7,11 e€a- beka- dtevul- aketovn 50:50

XNULKNA tng ouvBeon ko Tumtomoinon w¢
=) Ykevaopoto MikpokapouvAwv

rewpywa Oapuaxa ll
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EYPOQMNAIKH NOMOGEZIA

Epndoon mmm)p

OTNV QAVATTTUEN VOUOBETIKWY QTALTHOEWV
yla ta pkpofLaka mpoiovra
otn dladlkaoia ToLuTOMoLNGNC TWV LOKPO-0PYOVLIO WV

Kavoviopoc EU 1107/2009 kau Sustainable Use Directive
2009/128/EC

adopa «Tnv Epnopia Qutonpootateutikwy Mpoioviwv»

TKOTIOC: HP K0 OLEPWON APUOVIKWVY SLOSLKAGLWY YLa TNV
EYKPLON GUTOTIPOCTATEVUTLKWY MPoiovTwy otnv EE

rewpywa Oapuaxa ll
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NMAPAPTHMA i

NAHPO®OPIEZ MNOY NPENMEI NA NEPIEXONTAI 2TO

MAKEAO TIA NA ETKPIOEI ENA ®YTOMPOZITATEYTIKO NPOION

Mépoc B MapaoKEVACUATA LLKPO-0PYOVIOUWYV N WV (To UEPOC auTOo deV
gpapuoletat otouc I.T.O. yia Tt onueio mou vmayovtoi otnv Odnyio 90/220/EOK)

1.TautotnTa Tou PUTOTTPOOCTATEUTIKOU TIPOIOVTOC.

2. TeXVLKEC LOLOTNTEC TOU PUTOTIPOOTATEVUTLKOU TIPOIOVTOC.
3.2towela yLa tn xpnon.

4.Nepattepw Anpodoplec yia To GUTOTIPOCTATEUTIKO TTPOLOV.
5.Mé£60601L avaiuonc.

6.AcdopEVA ATTOTEAECUATIKOTNTAC.

7.MeAETeC TOELKOAOYLKEC 1] TTOLBOYEVELAC KOl LOAUCLOTLKOTNTOLC.

8.YnoAelppoata ota npoiovta, TpodLua kot {wotpodEC Ta omoia £XoUV UTIOOTEL
eneUPaon HUe TO PUTOMPOOTATEUTLKO TIPOTIOV.

9.TUXN Kal cupmepLpopd oto mepLBArAov.
10.01KOTOELKOAOYLKEG LEAETEG.

rewpywa Oapuaxa ll
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MIKPOOPIANIZMOI 2THN
NArKO2MIA ATOPA

1998 : 59
2001: 96 (+60%)
2004: 110 (+15%)

rewpywa Oapuaxa ll
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BAKTHPIAKA ENTOMOKTONA (1)

Bath;olgolg

Bacillus thuringiensis var, Kurstaki
(BamNiox Boupyrios umoeiios Kaupandn) 02%
2r6m emaos
gt S b S 1 0% 80

s e, RIS
Bolomd eropamévo wamy mrorokinon

89 bren 1 Exrog o e M Y

ApICTOTEAEIO
Mavemotio
©ecoalovikng

Frewpywa Oappaxa ll
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BAKTHPIAKA ENTOMOKTONA (2)

Bacillus sphaericus
« Widely used mosquito control
— Sphericide, Vectolex

Bacillus firmus

 Nematicide

* Bionem, Biosafe
* Used in Israel

Bacillus (Paenibacillus) popillae

- Milky spore disease of Japanese beetle
* Product formulation has issues!

rewpywa Oapuaxa ll
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Serenade ASO® fungicide, Serenade
Max® fungicide and Serenade Soil® (1)

Outlooks on Pest Management —June 201 2

Products based on the Bacillus subtilis strain QST 713, including Serenade
ASO® fungicide, Serenade Max® fungicide and Serenade Soil® fungicide
have been demonstrated to have several modes of activity. These include
complex secondary metabolite profiles responsible for both anti-fungal and
anti-bacterial activity. Detailed studies of the biophysical interaction of the
lipopeptide class of compounds produced by this strain have shown
complex membrane interactions (Patel et al. 2011). This physical disruption
of pathogen cell membrane is an excellent example of a mechanism of
action which is very difficult for a pathogen population to overcome. Since
2009, Bacillus subtilis strain QST 713 has appeared in the FRAC Code list
with a code of 44, the only microbial fungicide to be included.

rewpywa Oapuaxa ll
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Serenade ASO® fungicide, Serenade
Max® fungicide and Serenade Soil® (2)

Outlooks on Pest Management —June 201 2

In addition, this unique B. subtilis strain has the ability to colonize plant
roots.

As seen in Figure 2, Serenade Soil forms a dense colony on developing root
systems. This allows for protection of the young plant from soil pathogens,
while production of siderophores and auxins help with nutrient uptake as
well as increasing plant vigor.

These varied mechanisms of activity provide for excellent pairing with
single-site fungicides in commercial programs.

rewpywa Oapuaxa ll
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Serenade ASO® fungicide, Serenade
Max® fungicide and Serenade Soil® (3)

Figure 2. Untreated tomato roots (left) and
roots treated with

Serenade Solil fungicide showing dense
colonization by B. subtilis strain

QST 713.

rewpywa Oapuaxa ll
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2KEYAZMATA MYKHTQN

Fungal Insecticides

1

 Beauveria bassiana

— Mycotrol, Botanigard, Bio-
power, Naturalis

« Activity with many sucking
and chewing insects |

* Needs humidity to m
maximize effectiveness e

— Greenhouse uses in the arid s
west

Not contosts: One Quart

rewpywa Oapuaxa ll
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Metarhizium anisopliae

AntopovwoeLC MOAAWV OTEAEXWV

Metarhizium anisopliae

« Many strains have been isolated

« Strain F52 is in commercial production

— Taenure
— Thrips, root weevil adults, white grubs, flies

» Other strains may come into production

SEM of Metarhizium anisopliae conidia
in an oil formulation
http://www.dropdata.org/index.htm

rewpywa Oapuaxa ll
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Metarhizium anisopliae

Ye nmpoypappoata FAO eAéyxou akpldwv (AdpLkn)
http://www.dropdata.org/biopesticides/green_muscle.htm

GREENIVAUISCLY
Overview of
techniques
Entomopathogen
Metarhwzium acrnidum (1solate IMI 330189)

T —

Formulation
oll-based suspensions of aenal conidia

Usual method of application
ultra-low volume (ULY) using rotary ELIGI'I'HSE*I'S (CDA)

rewpywa Oapuaxa ll
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Verticillium lecanii

Verticillium lecanii

Used primarily in European greenhouses
Vertalec, Mycotal, Ecocill

Aphids, mealybugs, scale, thrips,
whiteflies
Needs 85-90% humidity for 10 to 12 hr!

rewpywa Oapuaxa ll
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ENTOMONAOOIONOI NHMATQAEIZ

Viral Insecticides

* Nuclear Polyhedrosis Virus
— species specific
+ Gemstar for Helicoverpa zea
« Used in local sweet corn
— Tank mix with traditional spray program

— Organic, in rotation with Btk
* Needs to be tested under high pest pressure

Fewpywa Odappoka li
Tunpa Mrewmnoviag
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Codling moth granulosis virus

Codling Moth Granulosis Virus

Cyd-X, Granupom, Virosoft, Carpovirusine 2000

Natural microencapsulation

— Within occlusion body (OB)

— OB’s must be ingested

— OB’s dissolve in gut, virus invades cell nuclei
— Virus replicates within cells

— Feeding stops in days
LDs, is 2 OB. 1 oz product contains a trillion OB’s
Horizontal, vertical & latent transmission

Fewpywa Odappoka li
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MepidLa ayopac

Company Active s Relative Market

Product Ingredient P Share
Valent Bio. Bacillis Veg

DiPel®/Xentari® | thuringiensis | Vines/Fruit | 5-80% of avail. Acres

Foray® “ Forestry 50% U.S./80% Can.

i ® Myrothecium Grapes/

DiTera verrucaria Veg. 2% U.S./30% Mexico
AgraQuest Bacillus Wine grapes| 15% CA Premium
Serenade® subtilis 713 Lettuce 17% CA/IAZ

Tomatoes 20% FL Fresh Mkt

BioWorks, Inc.
RootShield®
PlantShield®

Trichoderma
harzianum
strain T-22

Ornamentals

10% (horticulture
soil fungicides)

rewpywa Oapuaxa ll
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Evkekplpeva okevaopota (1)

ONOMAZIA EMTTOPIKH ETAIPEIA AZOENETIA-
ONOMAZIA EXOPOZ
1. MOKNTES OVTAYOVIGTEG
Trichoderma harzianum TRICHODEX 20 WP Aloo Botpotng
Ampelonyces quisqualis * AQ10 Intrachem Qidio
Coniothyrium minitans* CONTANS WG Xelhaoapy AE MUK TES £8G.)OVG
2. Baxkmpuo avtayovieTtég
Streptomyces K61 MYCOSTOP WP MUK TEG £6GPOVG
Bacillus subtilis * SERENADE WP Xelaoapu AE MUuKNTOKTGVO
(01010, POKNTES
£0G0QoVg KAT.)
3. EvropomaBoyovor poknteg
Verticillium lecanii MYCOTAL Xopavtdvng A@idec,
aAgvpOONG, Opimeg
KATT
Beauveria bassiana NATURALIS Intrachem AQiogcoreVpOINC,
Opimeg KA.
Beauveria bassiana BOTANIGARD E.S, WP Xelhaoapy AE » »

ANYZL)

rewpywa Oapuaxa ll
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EvkeKkpLHEVO okevacpata (2)

ONOMAZXIA EMITIOPIKH ETAIPEIA AXOENEIA -
ONOMAZXIA EXOPOX
4. Evropomafoyova faxtipra
Bacillus thurigiensis var. AGREE BAYER Ipovopeseg
kurstaki AETLOOTTTEP IV
» ” BACTECIND XeMogapp AE » »
» ” BACTOSPEINE WP, XeMagapp AE » »
16000 1V
” ” DIPEL 16000 WP Xopovtovng » »
» » BMP 123 WP Intrachem » »
» » DIPEL 32000 WP Evupuédng » »
» » FORAY 48 SU Xehapapp AE Ipovipgeg
AEMOOTTTEP OV
Bacillus thurigiensis subsp. NOVODOR SC Xehagapu AE Aopo@opog
tenebrionis TATATOG
Bacillus thuringiensis var. XENTARI WG SYNGENTA Ipovoupeg
aizawai AEMOOTTTEP OV
Bacillus thuringiensis (serotype | VECTOBAC BASF I Tov éleyyo

| H-14)

TTPOVOLPAOV
KOVVOVTLOV

Dacrilliic thiirsrnioncice ciithen

TCILINIAD LID D

Yedraaoddon AR

53
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EvkekpLHEVO okevacpata (3)

ONOMAZXIA EMIIOPIKH ETAIPEIA AXOENEIA -
ONOMAZXIA EXOPOX
5. Evtopomafoyova ot
16¢ TOV TVTOV KOKKIOGEMY MADEX SC Xehopapp AE Koproxkawyo pnidg
16g Tov TOHTOV KOKKLOGEMY CAPEX SC* Xehogapp AE DvIhodETNG

rewpywa Oapuaxa ll
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APOAOCTIKEC OUGCLEC BLOAOYIKWV

okevoopatwyv (1)

DepOoMUAVEC
 (7e,9z)-7-9-dodecadien-1-ol
* (e,e)-8,10-dodecadien-1-ol
* (e,z)-7,9-dodecadienyl acetate
8,10 dodecadien-1-ol
e ammonium chloride
e gossyplure
* hydrolysed proteins
* serricornin
* urea
* z-11-hexadecenyl aldehyde
* z-7,e-11 hexadecadenyl acetate
* z-7,z-11 hexadecadenyl acetate
z-9-hexadecenyl aldehyde

rewpywa Oapuaxa ll
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APOAOCTIKEC OUGCLEC BLOAOYIKWV

oKevoopatwv (2)

Evtopoktova
* Bacillus thuringiensis var. aizawai, w¢ 6-Endotoxin
* Bacillus thuringiensis var. kurstaki
* Bacillus thuringiensis var. kurstaki Serotype 3a3b
* Bacillus thuringiensis var. kurstaki, w¢ 6-Endotoxin
* Bacillus thuringiensis var. tenebrionis
* Beauveria bassiana
* Cydia pomonella granulosis virus (cpgv)
e Fatty acid potassium salt
e Kaolin
* Pyrethrins

rewpywa Oapuaxa ll
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APOAOCTIKEC OUGCLEC BLOAOYIKWV

okevoaopatwv (3)

Mukntoktova
e Verticillium lecanii, wc strain Ve 6.
» Ampelomyces quisqualis.
* Coniothyrium minitans.
e Streptomyces griseoviridis (k61).
* Laminarin.

rewpywa Oapuaxa ll
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BIBALOYpOPLKEG TINYEC OXETLKA MLE TAL OKEVAGLOLTAL
Qutonpootatevtikwyv Mpoioviwv (1)

ePesticide Manual 12t Edition British Crop Protection Council
eBioPesticide Manual, 2004, 2" Edition British Crop Protection Council
*CIPAC Handbook, Vol.1, A-F

*Wilson M. (Ed.) 2003, Optimising Pesticide Use

eMatthews G. 1999, Application of Pesticides to Crops

eMatthews G. 2006, Pesticides, health, Safety and the Environment
http://www.europa.eu.int

http://www.epa.gov/pesticides

http://www.fao.org
http://www.who.ch/ctd
http://www.aoac.org
http://www.agrotypos.gr

rewpywa Oapuaxa ll
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BIBALOYpOPLKEG TINYEC OXETLKA MLE TAL OKEVAGLOLTAL
Qutonpootatevtikwv Mpoioviwv (2)

BioPesticide Manual, 2004, 2"d Edition British Crop Protection Council
*Matthews G. 1999, Application of Pesticides to Crops

http://www.epa.gov/pesticides/biopesticides/

http://www.biopesticideindustryalliance.org/solutionsplants.php

http://www.europa.eu.int

Thé “Man'ual of
Biocontrol Agents

WETHODE: IN MIOTEEHNOIONn Y

,. » »
Biopesticides
Uscand Delvery
Edirilie
Femidin REHall

I S

(1999)

rewpywa Oapuaxa ll
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http://www.epa.gov/pesticides/biopesticides/
http://www.biopesticideindustryalliance.org/solutionsplants.php

2nueiwpa Xpnonc Epywv Tpitwv (1/6)

 ToEpyo aUTO KAVEL Xprion Twv akOAouBwv Epywv:
* Ewovec/Owtoypadieg
e Ewova 1: Mpovoudn evtopovu. http://slideplayer.es/slide/34582/

e Ewova 2: Yoaouativn ntayida tumou Heliothis.
http://ipm.ncsu.edu/cotton/insectcorner/photos/traps.htm

* Ewova 3: BloAoylkod okevooua.
http://www.agroshop.gr/farmako/14242

e Ewova 4: EEwdulro BLBAlou: “The manual of biocontrol agents”.
http://www.amazon.com/The-Manual-Biocontrol-Agents-
Compendium/dp/1901396177

* Ewova 5: MikpoBLaka dutonpootatevuTika tpoiovta. Lubilosa, SIP,
Sara Collins.

rewpywa Oapuaxa ll
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http://slideplayer.es/slide/34582/
http://ipm.ncsu.edu/cotton/insectcorner/photos/traps.htm
http://www.agroshop.gr/farmako/14242
http://www.amazon.com/The-Manual-Biocontrol-Agents-Compendium/dp/1901396177

2nueiwpa Xpnonc Epywv Tpitwv (2/6)

* Ewova 6: MikpoBLaka poiovta. Eneéepyaoia O. MevkiooyAou-2rtupoudn.

* Ewova 7: Napadetypa BLoAoylkoU OKELACMOTOC.
http://www.biocontrole.fr/page/6

* Ewova 8-9: Pila topatac otnv omnolo epapOCTNKE TO LLUKNTOKTOVO Serenade
Soil kat pila otnv omnola dev edbapuootnke. http://grandes-
cultures.reussir.fr/actualites/phytosanitaire-les-firmes-investissent-dans-le-
biocontrole:NO6TFOYX.html

e Ewkova 10: 2KELAOUOTOA LUKATWV.
https://www.agriculturesolutions.com/products/natural-pest-
control/insecticides-and-oils?error=404

e Ewova 11: Metarhizium acridum. http://www.dropdata.org/index.htm

* Ewova 12: SEM of Metarhizium anisopliae conidia in an oil formulation.
http://www.dropdata.org/index.htm

rewpywa Oapuaxa ll
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http://www.biocontrole.fr/page/6
http://grandes-cultures.reussir.fr/actualites/phytosanitaire-les-firmes-investissent-dans-le-biocontrole:NO6TFOYX.html
https://www.agriculturesolutions.com/products/natural-pest-control/insecticides-and-oils?error=404
http://www.dropdata.org/index.htm
http://www.dropdata.org/index.htm

Ynueiwpa Xpnong Epywv Tpitwv (3/6)

* Ewova 13: Metarhizium anisopliae.
http://www.dropdata.org/biopesticides/green muscle.htm

* Ewova 14: Eéwdulro BLBALou “Pesticides: Use and delivery”.
http://link.springer.com/book/10.1385%2F0896035158

rewpywa Oapuaxa ll
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http://www.dropdata.org/biopesticides/green_muscle.htm
http://link.springer.com/book/10.1385/0896035158

2nueiwpa Xpnonc Epywv Tpitwv (4/6)

* To'Epyo auto KAVEL Xpon Twv atkOAouBwv Epywv:
e Jynuata

e JxNnua 1: 2Uykplon BLoAoylkwv GuUTOTTPOOTATEUTIKWY
NPOLOVTWV HE ta ouvBeTka xnuwka. Eneéepyacia O.
MevkicoyAou-2mtupoudn.

rewpywa Oapuaxa ll
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Ynueiwpoa Xpnonc Epywv Tpitwv (5/6)

* To'Epyo auto KAVEL Xpon Twv atkOAouBwv Epywv:
e Alaypappora:

e Awaypoppo 1: BloAoyka puTOmMpooTATEVUTIKA Itpoiovta: ~1,6%
0TO oUVOAO NG ayopag to 2009. Eneéepyaoia O.
MevkicoyAou-2mtupoudn.

e Alaypoppo 2: BloAoykd puUTOTIPOOTATEUTLIKA TPOLOVTAL:
NpoBAedn etnolac avénong 15.8% amo 2012 ewcg 2017.
Ene€epyaocia O. MevkiocoyAou-Zrtupouon,.

rewpywa Oapuaxa ll
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Ynueiwpa Xpnonc Epywv Tpitwv (6/6)

 ToEpyo aUTO KAVEL Xprion Twv akOAouBwv Epywv:
e T[livakec:

* NMivakac 1: MNapadeiypato KATaXwpnNUEVWY PaKTNPLOKWY
Hukntoktovwy. Emetepyaoia O. MevkicoyAou-Zrtupoudn,.

* Nivakac 2: Napadeiypato KATaXwpnNUEVWY Kat 1N BokTnpLlaKwy
(Wavioktovwy. Eneéepyaocia O. Mevkiooyhou-Zrupoudn.

* NMivakac 3: Zkevaopata vopuoatwdwv. Enetepyacio O. MevkiooyAou-
2rtupouon.

* Nivakac 4: Mepidla ayopac. Enetepyaoia O. MevkicoyAou-
2rtupouon.

* Mivakac 5: Eykekplpueva okevaopoata otnv EAAGda. Apyeio
dedopevwv O. Mevkiooylou-Zrupoudn.

rewpywa Oapuaxa ll
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2nueiwpa Avadopag

* Copyright AplototeAelo Mavenotipo Oscoalovikng, Oupavia
MevkiocoyAou-Zrtupoudn. «Fewpywa Oappaka ll. Zkevaopoata (BloAoyika
Qutonpootateutikd Mpoiovta-Biopesticides)». Ekboon: 1.0. Osccalovikn
2014. AtoBeopo amo tn diktvakn dltevbuvon:
https://opencourses.auth.gr/courses/OCRS515/.
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Znpeiwpa Adetodotnonc

To ap OV UALKO SlatiBetal pe toug opouc tne adelac xprnong Creative
Commons Avadopa - Mapopota Atavoun [1] R petayeveotepn, AleBvng
‘Ekdoon. E¢apouvtal Ta autoteAn £pya Tpitwyv T.X. pwtoypadieg,
Slaypappata K.A.T., T OTtola EUTIEPLEXOVTAL OE ALUTO KaL T OToL
avadEpovtal pall LE TOUC OPOUC XProNG TOUC 0To «2npeiwpa Xpnong Epywv

Tpitwv».
[ONolel

O dkalouyoc umopet va rapexeL otov adelodoyo Eexwplotn adela va

XPNOLUOTIOLEL TO €pPYO YyLOL EUTTOPLKA XpNon, Epocov auTto Tou {nTtnOEL.

[1] http://creativecommons.org/licenses/by-sa/4.0/
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APILTOTEAEIO
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W@‘?’“ OEXXAAONIKHX MAGHMATA

TENOG EVOTNTOC

Eneéepyaoia: XpvoavOn Xapatoapn
Oeococalovikn, Eapvo e€aunvo 2013-2014
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AlratApNoN ZNHELWHATWV

Ornoladnmote avamapaywyn n SLaokeun Tou VALKOU Ba TtpETEL
va cupneplthapBavet:

" 10 Znuelwpa Avadopac

= 10 Znuelwpa Adelodotnong

= 1 6NAwon Alatpnong ZNUELWHATWY

" 10 2nueilwpa Xpriong Epywv Tpitwv (epooov utapyel)

ol pe Toug cuvodEVOUEVOUC UTIEPOUVOECHOUC.
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