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1 EIZATQIH

O Top€ag NG yewpyiog mapoudtdlel OPOMOTIKEC OANAYEC TIC TEAEUTOES
dekaetie¢. H maykoouio mANBuoUIoKr av&non KabBwg Kal n ouvexng Heiwon tng
KOAAIEQYNOIUNG YNG QMOTEAOLV MIO TPOKANGN Yio TNV KOALYN Twv O0AOEva Kal
HEYOAUTEPWV avaykwv. Eaitiog AoImov Tn¢ EMTOKTIKAC OauTAC OvAyKng yia
HEYOAUTEPN TOOOTNTA TAPAYWYNC Kal TG €MPOARC TNG MAPAYWYNC TOIOTIKWY
TPOTOVTWV N YEWpPYia €xEl aTpaPEl aTn PorBela TNC EMATUNC.

Ma Tov éAeyxo Kol TNV MPOANYN aoBevelov Kol KABe €idoug mPOoBoAwv
YIVETOI €VTATIKN XPrion XNMIKWV QUTOTPOCTATEUTIKWY 0ualwv. O oT1dxXoq E£Xel
ETMITEVXOEL EV PEPEL E TNV XPrON AUTWVY TWV 0UCIWV OX1 OPWC XWPIC TpoBAuaTa.

Ta mpoBANUOTA AUTA a@OPOUY TNV TPOCTOCIO TOu TEPIBAAAOVTOC KOl TIC
OUVETIEIEC TIOU EITE APECQ EITE EUPETN EPXETOL VO AVTIUETWTIICEL CTHEPT O AVOPWTOC.
TETo10 MTPOBANUATA dNUIOVPYOUVTAIL KUPIWC aMO TO UTIOAEIMOTO TNC TEPIOTEINC TWV
(QUTOTPOCTATEVUTIKWY OUCIWV TIOU TIOPAPEVOLV OTO €00(POC KOl KOTOARYOUV OTOUG
LOPOPOPOULC 0PICovVTEC. AKOUO Kal OTnV AUESN EMOEA TOUG PE TOV AvOPWTIO Kal E Ta
EKTPEQOPEVO (O Ol (QUTOTPOCTOTEUTIKEG ouaieC €xouv emiPAapei¢ ouvemele. Ma
TOUC TAPATAVW AOYOUC TOAAG EPELVNTIKA IVOTITOUTO TIOU QOGXOAOUVTOL ME TNV
yewpyio €xouv oTPEYPEL TO EVAIOPEPOV TOUC OTNV ONMIOLPYID VEWV OCULVBECEWV HE
MIKPOTEPEC ) KABOAOUL eMIBAABEIC GUVETEIEC yIa TOV GVOPWTO Kal TO TEPIBAAAOV.

‘Eva TETOI0 KEVTPO €peuvac amoteAsi To Plant Research International oto
Wageningen t¢ OAAavdia¢. To voTITOUTO QUTO OVOAAUBOVEL TNV TEIPAUATIKN
OOKIUI OULCIWV TIOU TIPOEPXOVTOL OMO HEYAAEC ETOIPEIEC XNUIKWY TIOYKOOUIWG Kal
{nteite va BydAel KAToIa CLUTIEPACUATA KATA TTOGO Ol OULCIEC OUTEC EXOUV EUTIOPIKO
eVOlO@EPOY EMEITA amd Ta MEIPAPaATa Tou Olevepyei. MOANEC amO AUTEG TIC OUTiEg
TPOEPXOVTaL amd KOBNUEPIVA OKELACUOTA TIOL XPNOIUOTOIEL 0 AvOPWTOC, OTIWC TLX.
eival o1 000VTOKPEUEG, KATIOIO CUVTNPNTIKA TPOQPIHWY KOBWE Kol GANEC CUVBETEIG E
TIC OTIOIEC EPXOMOOTE KABNUEPIVA OE EMAQH) Kal KUKAOQOPOUV EAEVBEPA OTO EUTIOPIO.

e outd TO TAQIOIO KIVEITOL KOl N €Pyacia TOU TPOYHUOTOTOINBNKE OTO
TOPOTAV® IvaTITouTo TNV Tepiodo 08/09/2004 £w¢ 28/02/2005 Kal gixe cav KOO TV
avamTuén OEIPOPIKWY TPOCTOTEVTIKWY OUCIWV EVAVTIO OTNV TPOCPOAN Omo Tov

pUKNTa Botrytis elliptica mavw o€ @OAAa Lilium vivaldy.



2. MEPINHWH

Mia amd TIC ONUAVTIKOTEPEC ACBEVEIEC TWV OMWPOKNMEUTIKWY KOl TwV
aVOOKOUIKWY (QUTWV OTOTEAED N TPOGBOAN| amOG TOv WOKNTa TOU YEvouc Botrytis.
MoAAG €ival Ta @QUTA TOU TANTTOVTAL OMO TOV PUKNTO KOl O€ KATola Omo auTd ol
OIKOVOUIKEG OUVETEIEC €ival TOAD peEYAAEC KOBWC HEYAAEC TOOOTNTEC GCOOEINC
Kataotpé@ovtal. 'Eva amd To QUTE TOU aVTIPETWTICEl TETOIEC TTPOCPBOAEC €ival TO
Ailiouy. Ta autd 10 Adyo TOAAEC €ival 01 EPELVEC TIOU YivovTal €TNCIWG WOTE va
BpeBolv TPOTOI AVTIPETWTIONC Twv TTPOoaBoAwv. Mia TETola £peuva digvepyei To Plant
Research International péoo €vOC TEIPAPATOC YIO TNV ONUIOLPEYIO  OEIPOPIKWV
(PUTOTIPOCTATEVUTIKWV 0UCIwy. O OKOMOC Tou TEIPAUATO autol €ival n €€gupean
AEIPOPIKWV (sustainable) QUTOTPOCTOTEUTIKWY OUCIWV EVAVTIO O0TO PUKNTO Botrytis
elliptica mou mpooPaiel ta @uUTA AiMoup. Mo TNV EmiteLén TOLU OGTOXOUL OUTOL
TPAYUOTOTIOINONKE €va UIKPNC KAIPOKAC TIEipapa KOTA TO OTOI0 TMAVW OE KOPHEVO
@UAAa @uT@V Lilium vivaldy doKiuaotnkav d1a@opPETIKOi GUVOLOCHOI OUGIWV Kal
EMEITa EYPOAIAOTNKAY UE HOAUGHA OO in Vitro KAAMEPYEIEC TOU HOKNTO. ‘EMelta omo
enwaon yia didotnua d00 €W TPIWV NUEPWV TaipVOVTAY PETPACEIC TOU EMITEOOU TWV
TPOCoBOAWY Kot €101 a&lOAOYoUVIOV KOTA TOCO Ol CUVOUOCOMOI Twv ULTO HEAETN
oUCIWV €ixav BETIKA 1 apvnTIKG anoteAéopata. Mo 60eC 0VTieC TPOEKUTITAY OETIKA
OULUTIEPACUATO 0KOAOUBOUOE TOPOMEPO PEAETN TOUG Kal Eite dokipalovtav Eavd
ouvduadovTav Eava Pe AANEC OUGIEC.

Ta anoTEAECUATA AMO TNV TOPEIA TWV TEIPAUATWY £JEIEAV OTI TOAAEG QTIO TIC
ouaieg mou JOKIPACTNKOVY, Eival ID10HTEPA ATOTEAECHOTIKEC EVAVTIO OTNV TPOTBOAN
TOU WOKNTO KOl TIOavA €XOULV EUTIOPIKO EVAIOQPEPOV YIO OUTO TOV AGYO TIPEMEL VO
HEAETNOOLVY TEPIOCOTEPO O MEIPAUATO PEYOADTEPNG KAIMOKOG WOTE VA KOTOXUPWOEI

N OMOTEAECUOTIKOTNTO TOUG OE EYAAUTEQPN KAIMOKO.



3. TO ®YTIKO YAIKO

To QUTIKO LAIKG TIOL XPNGIKOTIOINBNKE OTO TEipapa auTo ATAV PUTA AIMOUY.
Ta @uTG Tou €idoug auToL EMIAEXBNKAvV ylati TAPouaIdlovy HEYAAO EUTOPIKO
EVOIOPEPOV  TIAYKOOMIWG KOBWC €emiong amoteAoly €va omo T TAEOV  €uTodn
avBoKOUIKG QUTA aTnv TPOGRoAr Tou pUKNTa Botrytis elliptica. Mo v mpdAnYN Kat
TNV KOTOTOAEUNGN TNC 00BEVEING QUTAC PEYOAEC TTOOOTNTEC QUTOTIPOCTOTEUTIKWV
0UCIWV KOTAVOADVOVTOI TIAYKOOMIWG JE €va P€ao 0po €TNaing 1.5-4.0 KIAG /oTpéupa
TO Xpovo. IMa auto To AGYOo €ival GNUOVTIKI N OVOTTUEN VEWY QUTOTPOCTATEVTIKWY

OUCIWV PE GIAIKOTEPN WC TIPOC TO TIEPIBAANOV CUUTIEPIPOPE .

Eikova 1.AvOn tou @uToL N7/«/I/ Vivaidy
TIOL XPNO1UOTOINBNKE OTa TEipapa.



4. TO MAGOIONO

O pUKNnTag Tou yévoug Botrytis spp. OMOTEAED pia OmMO TIC TIO ONUAVTIKEC
OIKOVOUIKG acBévele 0 peydAo apilBud @utwv. ZTnv mepimtwon Ttou AiAlouy
umebBuvo €ido¢ Tou pUKNTA €ival To Botrytis elliptica mov mpokaAei TNV agbevela
Yot w¢ ‘Kayipo twv Aitouy (lily fire)’, ye amotéAeopa TNV OMWAEID JEYOAOL
HEPOULC TNC TTOPAYWYIC KABE Xpovo.

Ta oupntwuoTa TOU  Tapoucidlovv  Ta  TPOoReBAnUEVO QUTA  gival
EAMEIPOEIDEIC KNAIDEC PE KOPE XPWHUOTIONO OTNV TMAVW ETIPAVEID TV QUAAWV. Ta
aven kat ot BoABoi pmopei va mapouc1aoouy KaoTavol XPWHOTOC OTiyuata Kol av dev
eAeyxBei Eykaipa n MPOGPOAR UTOpPEi Vo KOTOOTPAPED OAOKANPO TO QUTO. H acbévela
ovopadetal Kat ‘kKayipo Twv Aidovy (lily fire)” KaBw T UTO povpilel OTAdIOKA Kal
TPVEL TNV Pop@y @UTOL TIOU EXEL Kael. TEAIKA KOTAANEN Twv TPOaPoAwv gival n
Lypr oAYN TWV QUTIKWV I0TWV TIOU GUXVA KAAOTITOVTOL oMo pia ykpida e€avbian. Ol
OLVONKEG TTIOL €LVOOUV TNV €EAMAWGON TOU TtABOYOVOUL €ival N LYPNA Lypaaia Kot ot
uPnAEC Beppokpaaieg (16-21° C). Otav Ta MPWTO CUUTTWHOTA EUPAVIOTOOV, OEV
givatl duvatd MAEoV va e€a@avIoToly, Yo OUTO KAAUTEPN OVTILETWTION QTOTEAEL N

TPOANYN N aobEvelac.

Eikova 2. Kovidlopopo¢ Tou
pOKNTo  Botrytis elliptica  0mw¢
(QQiVETOL OTO UIKPOOKOTIIO



5. Ol XHMIKEZ OYZIEZ

Ol ouaiec mou e&eTadovVTOl OTO TEIPAUA OUTO ATOTEAODV CUCTATIKA TPOTOVIWY
TOU XPNOIUOTIOIoUVTOL KOBNUEPIVA Kal gival QIAIKA w¢ TPOC TO TEPIRAAAOV Kal TOV
avBpwrno. Eival cuvtnpnTika Tpo@ipwy, CUCTOTIKA KOBNUEPIVWV XPNOTIKWV OUCIWV
OTWC 01 0OOVTOKPEUEC KOBWE Kol AAAWY TTPOTOVIWVY € TO OTIOIx EPXETAL KABNUEPIVA
g€ €M@ 0 avBpwrmoc. Ot ouaieg auTEC Exel BPeDel MEIPAPOTIKA WG OMOTEAOLV ATIIAG
HOPQAC (QUTOTIPOCTOTEVUTIKEC OUGIEC. ATO HOVEC TOUC OEV OMOTEAOUV ONUAVTIKAG
a&iag (UTOTPOCTATEVUTIKA TPOIOVTO OAANG 0€ GUVALACHO HE AAAEC OULGIEC UTIOPE VO
€XOUV KOAUTEPO omoteAéopata. H Aoyikip TNG XProng autwv TwWV OUCIWV KOl O
ouvdLOOPOE Toug otnpiletal otn Bewpia ‘Hurdle’ (Otwpia Twv eumodiwv) mou
€QOPUOLETal 0T EMOTAPN NG TeEXVOAOyiag Twv TpoQidwv. H Bewpia Hurdle
otnpiletal 0To GUVOLOCHO OXI TOOO OPACTIKWYV TEXVOAOYIWV KOl TPOCQEPEL TN
duvatdtnTa  €EAAEIPYNG TWV TEPIOPIOUWY TWV  HPEMOVWHEVWY TEXVIKWV  KABWC
TPOCQEPEL TO TIAEOVEKTNUA TNC OLVEPYOTiag OlOPOPETIKWY MEBGdWY. AMO Tnv
Blounxavia Twv TPOQPiPWVY €ival yvwoTd 0TI 0 GUVOUOGCHOAC 600 JIAPOPETIKWY NTIWY
TEXVIKWV €ivOl TIO OMOTEAECUATIKOC OMO TO (OPOICUO  HEPOVWHEVWY  UEBOOWV
guvtrpnonc. Me TNy TapPamAavw AOYIKN XPNOIKMOToIo0VTaL CUCTOTIKA A dpdaong ta
omoia dgv €ival 1010ITEPO OMOTEAEOUOTIKA OMO POVA TOUG OAAG OTOV cuvdudlovTal

HETA&L TOUC N GUVOAIKI) OTIOTEAECUOTIKOTNTO AUEAVETAIL ONUOVTIKA .



6. MNEPITPA®H NEIPAMATOZ



6.1. KAAAIEPTEIA TOY MYKHTA

2€ auTo TO TEipapa  xpnatdomolrenkav KaAMEPYEIEC Tou Botrytis elliptica ot
omoigq ixav eMwoOTEi yia 00 ERAOPASEC TIPIV AMO TO TEIPAUA KOt XpNaIUoToIRdnkav
oov T0 Pacikd PloAoylkd UVAIKO. O PUKNTOC KOAAIEPYRBNKe o€ dU0 JIOPOPETIKA
BPEMTIKA GLUOTOTIKA, TO malt extract ayop (eikova 3) Kal ag dyap Pe EKXOAIGMO MO

@OANO AiAloup.

Eikova 3. TpipAio pe BpemTikO LAIKO malt extract dyop
o Tov €PBOMOCHO VEWV KOANIEPYEIWV TOU PUKNTO XPNCIKOTIOIOOVTAY HIKPA
TETPAYWVA KOUUATIO OMO BPEMTIKO LAIKO T OTIOIO TIPOEPXOVTIOV OO KOAMEPYELQ
Botrytis elliptica mou €ixe eppoAiactei 600 BG0PAdEC vpiTEPT Kal gixav avamtuyOei

Ol KAPTIOQOPIEC TOU (KOVIBIOQOPOL) .

Eikdva 4. Metagopd Tou JOKNTa o€ véa TPIRAIa



Ta tpIBAia pe TNV vEQ KAAAIEPYELD TOU POKNTA TOTIOBETOVVTAV OE EMWACTIKO
BdAapo (elkova 5) oe otobepry Bepuokpacio 20°€ KATw OMO GUVEXH KAVOVIKO
PWTIOYO, 0 CUVOLOOUO ME AAUTIEC LTIEPIWANC aKTIVOPBOoAiag (LV) n omoia TPOAYEL
TNV MApaywyn TV Kovidiwv Tou PoKNTa .

Eikdva 5. Ot KaMIEPYEIEC TOL PUKNTO Péoa aTO BAAQUO
EMWAONC KATW aTo TIC EI0IKEG AAUTIEG LTIEPIWAOUC OKTIVOBOAIOG

Eival onuavtiko n petagopd tTou YOKNTo oTta Ve TPIPAI0 e BPEMTIKO LAIKO
va yivel o€ aonmTiko mepIBAAov. O AGyog yia auTo €ival va omoQevyBei omo1adnmoTe
BaKTNPEIOKA 1 MUKNTOAOYIKN pOAuvan. o autd T0 AGyo OAEC ol OladIKOCIEC TNG

METAQOPAC TOU PUKNTA YivovTov 0TO BAAOHO OTPWTNC PONG Tou aépa (EIKOVA 6).

Eikova 6. O BGAauo¢ oTpwTrg Porg Tou agPal.



6.2. H MPOETOIMAZIA TOY ®YTIKOY YAIKOY

H omoTEAEOUOTIKOTNTO TWV VEWY AEIPOPIKWY QUTOTIPOCTOTEUTIKWY OUCIWV
dOKIPACTNKE G€ PUAAX PUTV TATIUNE \nvaldy (eikova 7).
BoABoi omo v mapomvw AGIOTIKY TOIKIAIG TOmMoBeTABNKaY o€ €30PIKO

peiyua pe pu 5.8 o€ BEPUOKATIIO OTIOL Ol KAILOTIKEC GUVONRKEG dev pubpilovTav.

Eikova 7. duta Liliurn vivaldy oto Bepuoknimio.

Otav 10 QuUTA ixov @TAcel 0To aTASI0 TPV TNV avBoopia (6 Pe 8 BOOUASEC
amo TNV NUEPA @UTELONC) ,a@aIPOLVTAY Ta UAAX KOl TAVW O OUTA YekdlovTav ol
d1dipopeg ouaieg mou BEAapE va eEETATOUPE. AUTO TO OTASIO TOU QUTOD EMIAEXONKE
ylati Bewpeital mwg gival 1o Mo evaicbnto oe TPoaBoAr| and Tov Botrytis elliptica. H
QMOTEAECUATIKOTNTA TOL KABE cuaTatikoL a&loAoynonke pe Baon to pEyeBog Kal Tov
aplbpd KnAidwv Tou eP@AVI(oVTaV PETA OO TEXVNTI MOALVON TwvV QUAAWV ME TO
pUKnta B.elliptica.
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6.3. H ETOIMAZIA TQN ®YANQN

To meipapa O1€€NXON o€ €1dIka MAOOTIKG Olokia Tou diaipouvtal o 25
TETPAYywVO 2X 2 0V, OO Ta onoia Xpnaoidonoliénkav pyovo ta 15.

Eikova 8. MAOOTIKA O10KiO KOAUMPEVO UE TAIVIO OTIC BETEIC TV OEIKTWV

ApxIKa ,13 amo Ta TeTpdywva yepioTnkav pe vepd Bpoong (mepimou 3ymd) Kal
d00 amo auTd KaADEONKav e Towvia yioti apyotepa Ba tomoBetouvtay e autd ol
deikTeC Omw¢ deixvel N pwtoypagia (eikova 8). ‘Emelta tonoBetovvtay o UAAN OTO
1o AiAlovy pnkoug mepimou 5 ou 1o KoBéva péoa oTic BEoelg Tou dlokiov. Kdbe
d1oKio mepIAapPBave Tuxaio €MIAOYN) amO QUAAO TIOUL TIPOEPXOVTAY OMO TO KATW, TO
MECO KOl TO MAVW MEPOC TOU PUTOL. H TAvw CEIPA 0To B10Kio TEPIEiXe OANO amo TO
MAVW HEPOC, N UEON CEIPA OMO TO PECO KOl N TEAEUTAIO aMO TO KATW HPEPOC TWV

QUTWV.



Eikdéva 9. Ta mMAAoTIKA dIoKia pE T TOTOBETNUEVA QUAAA

Eikdva 10. To kouTi pe Ta dlokia mpiv TomoBeTnBoUVv o1 dEIKTE O€ QUTAL.

Mo va mpoaxbei n mPooBoAr} Kal n avdmtugn Tou WOKNTa €ival amapaitnto
uPnAa enimeda vypaaciag, yia oUTO Ta dloKia TOTOBETOUVTOV PECH O€ TAACTIKA KOUTIA
TWV OToIWV 0 TLBUEVAC KAAUTITOVTO e QUAAO amoppo@nTIKOU XOPTIOU Ta omoid
dlappéxovtav Pe vePO yia va dloTnpolv TNV Lypaaio ae LPNAA emimeda.
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Eikova 11. To KouTi pe Ta S10Kia KAEIOTO.

To KOAUUHO TWV TAACTIKWV KOUTIQV €ival d10@avo yio va PToPE va TEPVAEL
TO QWC Kal €101 va €MITUYXAvovTal UPNAEC BEPUOKPOTIEC OTO E0WTEPIKO Tou. Kdbe
KOUTI TepIEXEl 8 dlokia. Ta MAACTIKA KOUTIG TomoBeTBnKav €vtag Tou BepuoknTiou
pe Beppokpaaia 20°C tnv nuepa Kat 18°C tnv vuxta. Emimpdobeta yia tnv anoguyn
NG omevbeiog aKTIVOBOAIGC OTO QUAAO ,TO KOUTIG TOMOBETOUVIOV OTN OKIA KOl
KOAOTTOVTOL P éva €id0¢ amo nuIdiagavo DPACHA .

Eikova 12. Ta KouTId KOAUUMEVD e To DQAapa OTn OKIA EVIOC TOU BeppOKNTiou

KaBw¢ o€ KGBe KOuTi 01 GUVBNKEC IOV EMIKPOTOUV SI0QPEPOLV TIAIPVOUPE TO
KAOe KOUTi oav S10QOPETIKNA TMEIPAPOTIKY HovVAda.



6.4. TNAPAXKEYH KAl E®APMOIH TQON ®YTOMNPOZTATEYTIKQN

OYEIQON

AlOQOPETIKA CUCTATIKA KOl Ol GLUVOLOOMOI TOUG €EETACTNKAV WC TPOG TNV
AMOTEAEOUATIKOTNTO TOUC OTNV TPOCTOCIO amd TNV avamtuén Tou pPUKNTa Botrytis
elliptica. Oca amd To MOPAMAVK BIOKPIONKOV yIo TNV OMOTEAECUOTIKOTNTA TOUC,
EMAVEEETAOTNKOV OE SIOPOPETIKEC TUYKEVTPWAEIG KO GUVOUOTHOUC,

Ta d1oADPOTO TWY CUCTOTIKWY TIOU OOKIYACTNKOV TOPOCKELAGONKOV OTO
EPYOOTAPIO ME OTIOVIOPEVO VEPO OE TEAIKO OyKo 20 ml. ‘Emeita Yekaomnkav otnv
EMAVW ETIQAVEIN TWV QUAAWV.

Qc POC TOV PEKATUO TWV PUANWY, EQOPUOTONKE N €ENC TEXVIKN (ElKOva 13):
Ta SIOAVPOTO EQOPUOCTNKAY TPEIC POPEC OE KABE TEIP TOUL AIOKIOL OTO TAVW HEPOC
TWV QUAAWY EEKIVWVTOC OO TNV TOW TAELPA KOl KATOAYOVTOG OTNV TIPWTN CGEIPA.
2T10x0¢ NTavV N evamobeon TIC idl0C TMOCOTNTOC AMO TO SIGAUHO O OAA TO QUAAQ
ONMIOUPYWVTAC VA OUOIOYEVEC GIAY KAALYNG. Ta @UAAQ TIOU XpPNCIUoTOoIBNKav cov
OEIKTEC PEKAOTNKAV HE ATIOVIOUEVO vEPD. O TEAIKOC OYKOC TWV OIOAUMATWY TOU
€QOPUOCTNKE gival mepimou 5 ml avd diokio.

TeAe1wvovTag, OAa T QUAN a@EBNKAV va aTeyvwoouy yia 30-40 min.mepinou
Kal EMEITa TOMoBETNONKOV PECH OTO KOUTIA. Z€ aUTO TO OTAJIO TOU TEIPAUATOC N
LYNAR vypagia dev NTAV ATAPOITNTN YIa AUTO TO ATOPPOPNTIKA XOPTIA UE TO VEPO
aQaIpEBNKOV Kal avoTomoBeTABnKav HETA TOV €UBOAIACUO TwV QUAAWY HE TOV

HOKNTO.

Mpwtn @opa Ag0TEPN POPA Tpitn @opd

Ekova 13. KivAoelg mou akoAoubronkav Katd Twv YeKOoUo
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6.4. HZXYIT'KENTPQZH TQN KONIAIQN TOY MYKHTA

Mo TNV mapackeur) Tou PoAlopoToC Tou Botrytis elliptica xpeladetal pio
KOAIEPYELD d00 €Bdouddwv. Mo tnv dnuiovpyia TOU OIWPENAUOTOC, HIO  IKPN
noootnTa vepol mepimou 10 ml, MPOCTEBNKE OTNV KOAAIEPYEID KOl OTNV OLVEXELD
EOOTNKE e pia pIkpr YuaAvn pdBoo. Me tnv d1adIkaoio auTr To Kovidla Tou JOKNTa
podi pE pla TOoOTNTO PUKNAIOU €AeLBepwONKaV amd TNV KoAAIEpyEld. To alopnua
autd oTn CLVEXEID dINBBNKE yIa TNV OMONAKPUVON TWV GUCCWHOTWHATWY PUKNAIOL
Kal BPEMIKOD ULAIKOD KOl QUYOKEVIPRONKE, WOTE va TapaAn@dei to idnua pe ta
KOvidla Tou pUKNnTo. Ta Kovidlo emavalwpolvTal O OTIOVIOUEVO VEPD, YVWOToU

OYKOUL KO 1 GUYKEVTPWAOTN TOUE UTIOAOYI{OVTaV HE TN XProN TOU QIUATOKUTTOUETPOU.

TR

Sde View

Eikova 14.  AIPJOTOKUTTOPETPO

6.5. EMBOAIAZMOZ TQN ®YAAQN ME TON MYKHTA

‘EXOVTOC HIO  OUYKEVIPWON alwprnuotog mepimov  200x106  Kovidiwv/mii
EEKIVAPE TWV EPPOAIOCHO TwV QUAANWVY HE OTAYOVEC Twv 2Ul Ol OTIOIEC TEPIEXOLV
nepinov 400 Kovidia n Kd&be pio. H otayova TonobetrOnke ae KOs @UAAO OTO TAVW
de€160 pépog Tou. Emeld ta kKovidia €xouv Tnv Tdon va KabBi{avouv oto OIGALUA,
TPETEL AULTO VO QVOKIVEITOL KABE Qopd TPV TNV XPHoNn TOU Yid va dlac@OAICTEL N
opoloyévela tou. lMpv tomoBetnBolv Ta diokia péoa oTa KouTid Balovue QUAAG

AmoPPOPNTIKOU XOPTIOU OTO TMUBUEVA TWV KOUTIWV KOl Ta SI0BPEXOLIE £TAL WOTE VO
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pOKNTO.

Ta kKouTld pe T ePPoAlaopéva QUAND c@payilovtal e TOwvia Kot otn
OLVEXEID TOTOBETOLVTAI EVTOC TOU BEPUOKNTIOU OTN OKIA Kal KAAUTITOVION M€ TO
€I0IKO nuIdlagavo O@acpa. Emerta and S100Tnua TePImov 3 nUEPWV TAPONKaV o1

TIPWTEC WETPNTEIC.

Eikdéva 15. Ta @OAAa AiAlouy TPEIG NUEPEC PETA ToV EPPOALaopd. Eival epgovn
TO GUUTITWHOTA TIPOGPOARG Ao TO PUKNTA.
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7. ATIOTEAEZMATA
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7.1. TENIKA

E€autiag Tou amdppntou mou OIEMEL TA TEIPAPOTA TOU VoTITOUTOU Ogv Eival
duvaTrn n mPOcBacn 0g TANPOPOPIEC TTOU APOPOUV TNV TAUTOTNTO Kal TNV olvBeon
aUTWV TWV OUCIWV KOl YIO oUTO o€ OAn TNV €pyacia ol OUTiEC ava@EPOVTOLl e

KWAIKoUC.
Ol ouaiec mov €EETACTNKAV OVAKOLVY OTIC TTOPAKATW OPAJEC:

MoAvgaivoiec (P1 ,P2 ,P3)

Mapayovteg popgomoinong okevaopdtwy (FAI ,FA2 \FA3 FA4)
# Opyavika o&€a (OAL ,0A2 ,0A3)

Avopyava aiata (ASI ,AS2 ,AS3)

Aagopa (M1 ,M2)

>uvBeTIka ouvtnpnTika (SP1 ,SP2)

H @uToTo&IKOTNTO ava@EPETOL OTO QOIVOUEVO TNC TOEIKOTNTOC TWV OUCIWV TIAV®W

oTa QOAAO KOTO TNV EQAPHOYT| TOUC.

Ta KatdAoIma ava@EPOVTal 0T OPOTA LTOAOITIA TIOU WUTOPEL VO O@rjvouv ol

JIAPOPEC OLGIEC KOTA TNV EPAPUOYT) TOUC OTO PUAAQ.

ZTIC YPOPIKEC TOPACTACEIC TOU AKOAOUBOUV OMEIKOVICOVTAl EVOEIKTIKA Ol
HETPNOEIC TWV AMOTEAECUATWV TNC TPOCBOANC ot QUANG AiAIov EMEITA OO TNV
EQOPUOYN TWV daPOPWY PUTOTPOCTOTEUTIKWY OUCIWV GE QUTA.

KabBe  ypagikr) mapdoToon OvaQEPETAl O  Hia  OlO@OPETIKY  Hovada
TEIPAPOTO (€va Kouti) oTnv omoio mepIAaPPBAvOVTOL 8 TEPITOU  JIAPOPETIKEC
HIKPOTEPEC HOVADEC TEIPAPOTOC (TOr OIOKi) OTIC OTOIEC YiVETAL N €QOPUOY TWV
JIOPOPETIKWV PUTOTPOCTATEVTIKWY oualwv. KaBe diokio mepidapBavel 15 UM amno
To omoia Ta 2 eival OgiKTeC Kal POvo ota umoAolima 13 yivetal n e@apuoyn Twv
OKEVAOUATWV.

AUTO TOU TIOPOUCIALETOL OTIC YPOPIKEC TOPOOTACEIC €ival To PEyEBOC TNG

avamtuéng Tou HUKNTa oTo QUAA Ot PETPACEI O@OPOUCOV TNV KATOKOPUQN
JIAUETPO TNE KNAIBAC oL eu@avidovtay ata QUAAO.
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Ta omoteAéopOTO, OMWC EPQAvIOVTIOl OTIC YPOPIKEC TOPACTACEIC TOU
aKoAoLB0oULV, aEOoPOLV TIC TOPAKATW TAPAPETPOUC IOV UETPHONKAV :

» Auverage lesion length / leaves: Mégo péyefog Twv KNAiIdGwY 0TO GUVOAO TwV
QUMWY KABe eméuPaanc.

*  Number of lesions / leaves: O apIBPOC TwV KNAIdWV GTO GOVOAO TWV QUAAWV
KABe emeuPaaonc.

« Average lesion length / num. of infected leaves: Mégo péyeBo¢ KnAidwv 01O
OUVOAO TWV POAVCUEVWVY PUAAWVY KAGBE eMEUPBaanC.

Y€ KABe O10Ki0 yIVOTaV EQOPMOYT EVOC N TIEPICGOTEPWV OUTIWV (tS).
To PNKoC TwWV KNAIdWY PETPIETOL € Mm.
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7.2. EMAPAZH TON XYNAYASXMQN TON OYZIQN M1, AS3 KAI OA2

= O Average lesion
length/leaves

A L O Number of lesions/leaves

: O Av. lesion length/num.of
— ;; infected leaves

6 7 8

2 3 4 5
TREATMENTS
Treatments
M 1(0.2mi/l) AS 3 (2mM) OA 2 (0.2mM)
M 1(Iml/1) AS 3 (2mM) OA 2 (0.2mM)
M 1 (Iml/1) AS 3 (I0mM) OA 2 (0.2mM)
M 1 (Iml/1) AS 3 (I0mM) OA 2 (1 mM)
M 1 (0.2ml/l) AS 3 (IOmM) OA 2 (0.2mM)
M 1 (0.2mi/l) AS 3 (I0mM) OA 2 (1 mM)
M 1 (0.2mi/l) AS 3 (2mM) OA 2 (1 mM)
M 1 (Iml/1) AS 3 (2mM) OA 2 (1 mM)
CONTROL

To mapamdvw ypagnuo Ocixvel OT1 ol cuvduacpoi eival 1dlaitepa
QMOTEAECUATIKOI ¢ TPOC TNV TOPEUTOSION avATTLENC Tou Potpltn. EIKA o
oLVALACHOC TWV OUCIWV TIOU EUMEPIEXOVTAL OTO OIGAUVMO TIOU EQPOPUOOTNKE OTO 6°
dlokio Ogixvel 0TI ol ouagie¢ A5 3 kal OA 2 og PEYAAEC OLYKEVTPWOEIC, €ival TTOAD
QMOTEAECUATIKEG £QOCOV OV TPOEKUYAY KOBOAOUL TPOCGBOAEC amo Tov PUKNTa ‘Eva
GANO CUUTEPOCUO TIOU TIPKUTITEL €ival 6T n ovsia MI g€ au&nuévn OLYKEVTPWON
(Lynl/l) o€ oLVOIOOUO Pe TIC ouaieq OA2 aTnv ouykevipwan (ImIM) Kot v ouaia
A8 3 ot ouykévipwan (10 wM) emdpa apvnTIKA Kabw¢ mapouaidletal mpooBoAn

amnd Tov Yoknta (diokio 4).
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7.3. EMAPAZH TON ZYNAYAZMQN TON OYZIQN MI, P3 KAI OA2

16
14 e f
12 - v | O Average lesion
10 = ‘ length/leaves
B - E - 3 || O Number of lesions/leaves
: | || O Av.lesion length/num.of
—————————— 1l infected leaves
2 3 4 5 6 7 8 9
TREATMENTS
Tray Treatments
1 M 1 (0.2mi/) P 3(0.Ig/) OA 2 (0.2mM)
2 M 1 (Iml/) P3 (Olg/1) OA 2 (0.2mM)
3 M 1 (Iml/1) P 3 (0.59/1) OA 2 (0.2mM)
4 M 1 (Iml/) P 3 (0.59/1) 0A 2 (1 mM)
5 M 1 (0.2mi/) P 3 (0.59/l) OA 2 (0.2mM)
6 M 1 (0.2ml/l) P 3 (0.5g/I) OA 2 (1 mM)
7 M 1 (0.2ml/l) P 3 (Olg/1) OA 2 (1 mM)
8 M1 (Iml/) P 3 (Olg/1) OA 2(1 mM)
9 CONTROL

TOAU QMOTEAECUATIKEG 0€ UPNAEC OUYKEVTPWOEIC.

ATIO T0 TOpanAvVe OmoTEAETUOTA @aiveTal 0TI o1 oudiec, M 1, P 3, OA 2 eival
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7.4. EMIAPAZH THZ OYZIAZ 8P1.

16.0 -
14.0
12.0 — — O Average lesion
10.0 I | £ length/leaves
8.0 s o | O Number of lesions/lea\es
e O Av.lesion length/num.of
40 +— — - infected leaves
2.0 —
0.0 ( , 1 -
1 2 3 -
TREATMENTS
Tray Treatments
1 SP 1(0.5%)
2 SP 1 (0.1%)
3 SP 1 (0.02%)
4 Untreated

ATIO TO TOPOTAVW OMOTEAECUOTO @OIVETOL OTI Ol oudia ©P 1 eival moAD
OMOTEAECUOTIKI) OTIC OULYKEVIPWOE, Twv 0.5% kai 0.1% evw ot PIKPOTEPN

OUYKEVTPWAT) N TAPEPTOAION TNG AVATTLENG TNC AGBEVEINC dEV EiVaL GNUOVTIKN.
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7.5. EMIAPAZH THZ OYZIAZ 8P2.

16.5 -

16.0

O Average lesion
length/leaves

15.5

15.0 0 Number of lesions/leaves

14.5 -

0O Av.lesion length/num.of
infected leaves

14.0 {88
13.5 | 1

13.0

TREATMENTS

Tray Treatment
1 SP 2 50u1/1
2 SP2 1Q41
3 Untreated

ATIO Ta OMOTEAECHOTO QAivETOL OTI N ouaia 8P2 Ox1 HOVO dev APEUTIODILEL TNV
aVATTTLEN TNC AaBEVEIAC OANG POAAOVY TTPOAYEL TNV AVATTUEN TOU UUKNTA.
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7.6. ZYITKENTPQTIKA ATNMIOTEAEZMATA

To GUVOMKG OTOTEAECHOTO TOU TEIPAPOTOC TOU O@OPOUV TNV OpAcn Twv

0UCIWVY, TNV EULTOTOEIKATNTO KOl TNV TAPOUCIa KATAKOITWY TWV 0UCIWV TAVw OTd

@UAAQ @aivovTal atov Mivaka 1 mou aKoAoUBEi.

Mivakag 1.

*Polypheno/s (P)

2 UYKEVTPWOEIC

P1 500 113

P2 1000 rjii&/r
5000 11131
2500 11131
500 11131.

P3 500 1131.
250 nuu/I
100 11131
Formulation agents (FA)

ZUYKEVTPWOEIG

FA 1 0,2 11131
FA 2 0,2 n/l
FA 3 02 iNwod
FA 4 0,2 11131
Organic acids
(CAJ
S UYKEVTPWOEIG
OA 1l 16000 n ~
4000 31
2500 ni3/1
1000 11131

ZNUEIWCEIG
*Apdon  dutotoéikotnta  KotdAoima

(+/,-)
+

Oxt Ox1
°X1 Nau
Oxt Nau
Oxt Oxt
Oxt Oxt
-H Oxt Nat
+ Oxt Nai
+ Oxt Oy
2 NUEIWTEIC
Apdon  dutoto€ikétnta  KotdAoima
(+’/’-)
+ Oxt Oxt
N Oxt
Oxt Oxt
Oxt Oxt
ZNUEIWTEIG
Apdon  dutoto&ikdtnta  KataAoima
(+’/’_)
-H Nat Oxt
-H Nai Oxt
+ Oxt Oxl
/ Oxt Oxt
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UN1

OA3
Anorganic salts (AS)

AS 1

AS 2

AS 3

Miscellaneous (M)

M2

$\ntheticpresen atn'es
(SP)

SP1

SP 2

‘ Epunveia oupBoAwv:

i hum

0,2 niM

5000 mg/L

ZUYKEVTPWOEIG

AMm
IMm
0,25Mm

IMm
0,25Mm

10000 mg/L
2000 mg/L

S UYKEVTPWOEIG

1000 mg/L
2500 mg/L
2000 mg/L

500 x diluted
2000 x diluted
8000 x diluted

ZUYKEVTPWOEIG

5000 mg/L
1000 mg/L
400 mg/L
300 mg/L
200 mg/L

0,05 mg/L
0.01 miz/L

++

Apdon
(+./.-)
++
++
+

++
++

++
+

Apdon
(+/.-)
+

++

=+

Apdon
(+1/’_)

++
++

=+

LxL
Oxt

Oxt

ZNUEIWCEIG

I
Oxt

Oxt

dutotogikotnta  Katdloimo

Oxt

0*1
Oxt

ox*
Oxt

Oxt
Oxt

2 NUEINTELG

Oxt

o) (I
Oxt

ox»___
Oxt

ox»
Oy.

dutotoéIkotnTa  KotdAotma

Oxt
Oxt
Oxt

Ox1

Oxt
Oxt

2 NUEINTELG

Oxt
Oxt
Oxt

Oxt
Oxt
Oxt

dutotoéIkotnTa  KotdAotma

Oxt
Ox1
Oxt
Oxt
Oxt

Oxt
Ou

++ gnuaivel ToAD dpaoTIKO evAVTIO oTov PUKNTA Botrytis elliptica

+ onuaivel 6pacTIkO evavtia oTov POKNTa Botrytis elliptica

Oxt

Oxt
Oxt

Oxt

Oxt
Ou
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- ONUOIVEl TWC N ouaia £XEl EVEPYETIKA OPAON YIO TNV AVATTLEN TOU PUKNTO
Botrytis elliptica
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8. 2YMIEPAZMA-2YZHTH2H



Av Tpo0oTI06ACOLE VO CUYKPIVOUUE UETOEL TOUC TIC JIAPOPEC OUAdEC OUTIWV
TOU MEAETNONKOV, TAVTA PE TIOAAEC ETIIPUAGEEIS, UTOPOUUE va TIOUPE OTI oI FA2
FA3 kal FA4, og TOAD PIKPEC GUYKEVTPWOEIC OPOLV EVEPYETIKA OTNV OVATTUEN TOU
HUKNTO  deV PMOPOUUE OPWC VO EEPOUUE TI Ba yivel OTAV Ol CUYKEVTIPWOEIC TOUC
auv€nBolv. QC TPOC TIC CUYKEVIPWOEI( TOU OQOKIPACTNKOV @aivetal, 0Tl and Ta

OULVBETIKA oLVTNPNTIKA TO SP1 €ival aMOTEAECUOTIKO, OTIWE KOl N TOAU@AIVOAN P3 .

Fl ougia FA2 gugavilel @UTOTOEIKOTNTO aKOUA Kal 0T XOUNAR OLYKEVTPWAN
Twv 0,2 mg/L. Mia akéun évwon mou epeavidel gutotoéikotnta gival n OAL oTIg
OLYKEVTPWOEIC TwV 4000 Kot 16000 mg/L. Ze QuTr) TNV MEPITTWAN N €EEAPUOYN TNG
ouaioag otnv mPagn kabiotatal adlvatn o€ LPNAEC CUYKEVTPWOEIC. H QUTOTOEIKOTNTO
TOU eP@avidouy Oev AMOKAEIEl TNV OMOTEAECUOTIKOTNTO TOUG OF MIKPOTEPEC
OUYKEVTPWOEIG KOl OE GUVOUOOUO HE OANEG ouaieC aUUPwVa e TNV pEBodo Hurdle.

ATO TO QMOTEAECHUOTO TIPOKUMTEL OTL N OMAdO TWV OVOPYOVWY OAATWV
eUQavileTal OpacTIK EVavTi TOU Botrytis sp., €600V dev a@AVEL KATAAOITIO KOl OEV
gival QUTOTO&IKN.

ATO TNV opada Twv TOAUQOIVOAWY, Ol ouaie¢ P1 kot P3 @aivetal va
TOPEUTOOi(ouV TNV TPOCGPROAR OmO TOV WOKNTA O€ avtiBeon pe tnv oucia P2 mou
QOIVETOL va EXEI EVEPYETIKA dPAON OTNV OVATTUEN TOU PUKNTA. Ol TOAVQAIVOAEC dEV
deixvouv QUTOTOEIKOTNTA €VW KATOIO KATAAOITO  @QaiveTal va mapouaialoviol o€
LPNAEC OUYKEVTPWOEIC TwV P2 kot P3.

ATO TouC MapdyovTeC pop@omnoinong okevaoudtwy (FA) ol ouaieq FA2, FA3
Kal FA4 €xouv €UgPYETIKN) dpdon oty avdmtuén Tou PUKNTO EKTOC amo tnv FAL mou
dpa OVOCTOATIKG 0TV TPOCBOAR omd tov poknta. Kapia dpwe ouaia omd auth tnv
OpGda OEV OQAVEL KOTOAOITO €VW (QUTOTOEIKOTNTO OEiXVEL VO EMIDEIKVOEL POVO N
FA2 .

Ta opyavikd o&€a @aivetal va EMOEIKVUOUY OA TOEIKOTNTO 0TOV POKNTA, TIOU
au&aveTal avoAOyIKG HE TNV CUYKEVTPWAON KOl KOVEVO deV a@rvel KAatdAolma ota
QOMa. DLTOTOEIKOTNTA @aiveTal va p@avilel n ouaia pe KwdIKO OAL aAAd pOVO o€
VPNAEC OUYKEVTPWOEILS .

ATIO TNV opada Twv ‘Alo@opwv’, n oucio M2 egugavietal va eumodilel v
avamtuén tnN¢ aoBEVEIOC VAAOYIKA UE TNV GUYKEVTPWOT EVQ TIEPIEPYWC N ouaia MI
0€ XOMNAEC OUYKEVIPWOEIC eP@avileTal TOEIKA EVOVTI TOU PUKNTO OAAG 0 LWNAEC
EUQOVIZETOL VO EXEL EVEPYETIKN emidpaar. Kapia amod TIC ovaieg auTEC dev eP@avilel

(QUTOTOEIKOTNTO N KOTAAOITIO.
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ATIO Ta OUVBETIKA ouVTNPENTIKA, N 8P1 ep@avilel TOEIKOTNTA OVOAOYIKA ME
TNV CUYKEVTPWON TNE VW aVTIBETa n  8P2 @aivetal va EXEl EVEPYETIKI dPAaN OHWC
Kal 01 00 ouaieg dev EUPAVICOUY KATAAOITIO N PUTOTOEIKOTNTO.

‘Eva 6€pa mou mpénel va TpooexBei, eival 0TI Ta amoTeAETUATA a&I0AOYRBNKaV
WG TPOC TNV OTMOTEAECUATIKOTNTA TWV OLCIWY UOVO OTa QUAAD TOU QUTOU KOATI TIOU
dev e€ao@alilel Ta 010 amoTEAETUOTO I0XVOLV OTOV N EQOPUOYT Yivel g€ OAOKANPO
T0 QUTO. Mo TNV TEPAITEPW OEIOAGYNCN TWV EVPNUATWY OTIAITEITOL N EQAPUOYH TWV
OUCIWV TOOO O OUVBNKEC EPyaoTnPiou 000 Kol o€ GUVONRKeC aypol. EmimAéov n
QUTOTOEIKOTNTO UETPNONKE YOVO aTa QUAAX KATI TO Omoio dev e€aa@aAilel 0TI TO id10
LIoX0EL OTOV N €QAPUOYH Yivel G€ OAOKANPO TO QUTO .

Z0P@wva Pe TponyoLueva TEIPAPOTa, ouaiec Omw¢ N OA2 mov €0wae TOAD
KOAG OTIOTEAEOMOTO OTOV EQPAPUOOTNKE OTA QUAAD, KOTA Tnv €€etaor] tng e
EQOPUOYN 0€ OAGKANPQ QUTA, N dpdan TN Nrav emPBAaPrC. To yeyovog auto dNAWVEL
OTI Ta OIOQOPETIKA PEPN TOU QUTOU TAPOUCIALOUV dIAPOPETIKO BoBud gvalabnaiog
ota d1d@opa oKevdopata . EmimAgov €ival anapaitntn n €&€taon twv oudiwv, Oxl
MOVO W TIPOC TO MEPN TOU QUTOU, OAAG KOl ¢ TPOC TIC dIAPOPEC TUVBNKEG TV
UTIOPEL VO EMIKPATOUY KaTA TNV OIAPKEID TNC EPAPHUOYNG TOUG TIPIV OAOKANPWOEL N
HEAETN, yla TNV OPOCTIKOTNTA TOUC KOl TV dUVOTOTNTO va TUXOUV EUTIOPIKNAG
a&lomolroelC.

Q0TO0O0 TO QMOTEAECUOTO QUTOU TOU TEIPAUOTOC €ival EATIIOOEOPA YIO TNV
dnuIovpyio pIag oEIPAC VEWV (QUTOTIPOCTATEUTIKWVY OUCIWV Ol OToieC Ba £xouv
QINIKOTEPN dPACN WC TPOC TO TMEPIBAAAOV Kal TNV Lyeia Tou avBpwmov. Ma auTo To
AOGYO TO TEIPAPOTO TPETEL VA CUVEXIOTOUVY Kal TO AMOTEAECHOTO TOUC VO avoAuBoLv

KOl Vo eEETOTTONV TIEPAITEPW.
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9. MAPAPTHMA
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SUMMARY



The genus Botrytis contains necrotrophic plant pathogens that have a wide
host range (B. cinerea) or are specialized on a single host species, e.g. B. elliptica on
lily. Botrytis lily blight, caused by Botrytis elliptica, is one of the limiting factors of
lily production. The objective of this project was to develop sustainable crop
protectants against Botrytis elliptica. Using a small-scale, different crop protectants
have been tested on cut lily leaves. Treatments were applied as a spray and after that
the leaves were inoculated with the fungi. After some days the lesions were measured
and data was kept about a residue or a phytotoxicity that may occur. Analysis of the
data showed that some of the treatments have a salutary result against Botrytis
sporulation. These results suggest that sustainable crop protection agents may offer
potential for disease control and increased yield in lilies production.



INTRODUCTION



Pesticides

Pesticides (or farm chemicals, agro chemicals or agvet chemicals) are those
substances which are used to control, destroy, repel or attract pests in order to

minimize their detrimental effects.

The use of pesticides

What is the goal of agriculture? Mainly, it is to produce healthy food,
affordable for consumers to purchase, while ensuring that farmers are able to earn a
decent income. Recently, with greater environmental awareness in society in general,
it is also now very important to protect the agricultural environment. This is a big
challenge for farmers as they must still obtain reasonable yields and produce quality
products in order to meet the demands of the market. Both these can be severely
affected by harmful organisms, commonly referred to as pests (weeds, disease, etc.)
that compete against, infect or damage the cultivated crop in a detrimental manner.
The most economic and effective way to handle these has been to employ pesticides,
many of which are now composed of synthetic chemicals, and it is these substances -
very beneficial from the economic and production aspects of farming - which can

pose risks to human health and the environment if not properly used.

Pest problems are not new, in fact, they have been around as long as
agriculture itself. But the pest pressure faced by farmers is now as great as it ever was:
the world's fast-growing human population needs to be fed from an always shrinking
base of agricultural land, and the substantial damage that can be inflicted by pests
(e.g. insects, diseases, weeds, rodents, birds) on crops is the margin between a good
harvest and a bad one. Pests can reduce the quality of a harvest as well as its quantity.
Since the quality of food is increasingly important to consumers, a pest could reduce
the value of a crop or make it unsaleable. But it is important to keep in mind that pests
are not the only cause of yield reduction and of lower quality produce: factors such as
soil fertility and availability of water may have a greater influence in a particular

situation.



Point-source conttamination can Air pollution spreads across the landscape

be traced to specific points of and is often overlooked as a major nonpoint

discharge from wastewater : : A
treatment plants and factories or source of pollution. Airborne nutrients and

from combined sewers.

pesticides can be transported far from their
. area of origin.

rift’

* Erockd soil and sediment
can transport considerable
amounts of some nutrients,
such as organic nitrogen and
phosphorus, and some
pesticides, such as DDT,
to nvers and streams.

Figure 1 The pesticides environmental pollution

Hence, crop protection has always been an important component of
agriculture, leading to the development and employment of measures that can limit
damage, such as synthetic chemicals. Easily stored for long periods in a compact
form, easily applied at very short notice (provided the machinery is available and the
weather conditions are suitable), they are fast-acting and efficient. They can also be
toxic, and the farmer must use pesticides wisely to make sure that they will not harm

the applicator, the farm family and the surrounding environment.

With rapid emergence of resistance in pests to commercially available
pesticides, there is a need for the development of management strategies that are less
dependent on chemical pesticides and/or less conducive to the development of
resistance to present chemical control measures. Another complicating factor with
pesticides treatment is that errant applications of pesticide persist in soils and pollute
ground water, streams and river. Methods are needed which are effective at disrupting
the behaviour and physiology of these pests while still preserving the balance and
cleanliness of the agro ecosystems. Biodiversity is of immense importance having
wide range of bio molecules, thus offering great opportunity for searching more

environment friendly bio molecules for pest control.



The mechanisms of the plants against pests

Many plants respond to local attack by herbivores or pathogens with a de novo
production of compounds reducing or inhibiting further attack by, or performance of,
their enemies. Responses occur both in the plant organ originally attacked (local
response) and in distant, yet unaffected, parts (systemic response). One of these
responses is induced systemic resistance (ISR; or systemic acquired resistance, SAR)

of plants against pathogens.

Induced systemic resistance (ISR) of plants against pathogens is a widespread
phenomenon that has been intensively investigated with respect to the underlying
signalling pathways as well as to its potential use in plant protection. Elicited by a
local infection, plants respond with a salicylic-dependent signalling cascade that leads
to the systemic expression of a broad spectrum and long-lasting disease resistance that
is efficient against fungi, bacteria and viruses. Changes in cell wall composition, de
novo production of pathogenesis-related-proteins such as chitinases and glucanases,
and synthesis of phytoalexins are associated with resistance, although further
defensive compounds are likely to exist but remain to be identified.

Mode of action of plant activators

Figure 2 Mode of action of plant activators



Interactions between plants and pathogens can lead either to a successful
infection (compatible response) or resistance (incompatible response). In incompatible
interactions, infection by viruses, bacteria or fungi will elicit a set of localized
responses in and around the infected host cells. These responses include an oxidative
burst (Lamb and Dixon, 1997), which can lead to cell death (Kombrink and
Schmelzer, 2001). Thus, the pathogen may be ‘trapped’ in dead cells and appears to
be prevented from spreading from the site of initial infection. Further local responses
in the surrounding cells include changes in cell wall composition that can inhibit
penetration by the pathogen, and de novo synthesis of antimicrobial compounds such
as phytoalexins (Kuc, 1995; Hammerschmidt, 1999ft) and pathogenesis-related (PR)
proteins.

Caused by—or at least regularly following—these local responses, a signal
spreads through the plant and induces subtle changes in gene expression in yet
uninfected plant parts. The systemic response involves the de novo production, in
some cases, of phytoalexins and of PR proteins (van Loon, 1997; Neuhaus, 1999; van
Loon and van Strien, 1999). While phytoalexins are mainly characteristic of the local
response, PR proteins occur both locally and systemically. The functional role of both

groups of compounds in resistance is a matter of continuing discussion.

Originally, PR proteins were detected and defined as being absent in healthy
plants but accumulating in large amounts after infection (van Loon and van Kammen,
1970); they have now been found in more than 40 species belonging to at least 13
families (van Loon, 1999). Two groups of PR proteins can be distinguished. Acidic
PR proteins are predominantly located in the intercellular spaces. Basic PR proteins
are functionally similar but have different molecular weights and amino acid
sequences and are mainly located intracellularly in the vacuole (Legrand et al., 1987;
Niki et al., 1998; van Loon, 1999).

Some PR proteins have chitinase (Legrand et al., 1987) or 13-1,3-glucanase
activity. Chitinases are a functionally and structurally diverse group of enzymes that
can hydrolyse chitin, and several are believed to contribute to the defence of plants
against certain fungal pathogens (Sahai and Manocha, 1993; Jackson and Taylor,
1996). Chitinases exhibit pronounced antifungal activity (Schlumbaum et al., 1986),
and plants over-expressing chitinase show decreased susceptibility to infection by

10



fungi with chitin-containing cell walls (Broglie et al., 1991; Datta and Datta, 1999). In
contrast, the function of other PR proteins is still unknown (van Loon and van Strien,
1999) and many of them may be functionally active only when combined. Some PR
proteins, most prominently the basic ones, are also expressed constitutively in a
tissue-specific and developmentally controlled manner (e.g. during leaf senescence;
van Loon, 1999; and pers. comm, from L. C. van Loon) and thus the functional
significance of PR proteins with respect to plant defence is unresolved. Recent studies
have demonstrated that the expression of typical ‘defence-related’ genes such as PR-1
and R-glucanase 2 (which are often used as ISR markers) can be uncoupled from
phenotypic pathogen resistance (Greenberg et al., 2000), indicating that these

compounds are not absolutely necessary for an effective resistance phenotype.

PR proteins are generally used as ISR markers, but no antiviral or antibacterial
activity has yet been reported for any PR protein. A similar situation exists for
phytoalexins, for which, in general, only in vitro antibacterial or antifungal effects
have Dbeen established: assumptions concerning their role in phenotypic plant
resistance are mainly based on correlative evidence. (Thommaet al. 1999) reported a
phytoalexin (camalexin) deficient arabidopsis mutant to be more susceptible to
infection by a necrotrophic fungus, but the same mutant showed no altered

susceptibility to a bacterium and two biotrophic fungi.

Phenotypically, systemic resistance is manifested as a protection of the plant
not only against the attacking pathogen, but also against other types of pathogens.
Although some specificity has recently been described, the resistance seems to be
rather non-specific and long-lasting. Most research has been conducted on a restricted
number of model species (20; Schneider et al., 1996; Sticher et al., 1997), and
differences in the biochemistry and efficacy exist among various resistance forms and
remain to be investigated in detail. Yet, ISR is generally regarded as a widespread and
conserved trait, since the phenomenon is known from species belonging to both
Monocotyledonae and Dicotyledonae. The mechanisms underlying the resistance to
viruses still remain to be determined, but ISR in general is regarded as being effective

against pathogens from all three major groups (viruses, bacteriaand fungi).
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BOTRYTIS BLIGHT or GRAY MOULD

Botrytis spp. cause economically important diseases in numerous protected
and field crops. Botrytis elliptica, the causal agent of 'lily fire' is responsible for
economically significant losses in lily production. Botrytis cinerea causes leaf rot in
cyclamen and is considered to be one of the major pathogens in this crop. At present,
the control of Botrytis diseases is based on the frequent use of fungicides. However,
Botrytis spp. have shown a great potential to develop resistance to fungicides. In
addition, an increasing concern about the effects of pesticide residues on environment
and human health leads to an increasing number of restrictions on the use of
pesticides. Biological control offers an environmentally friendly supplement or

alternative to chemical control.

Botrytis blight in lilies starts
as oval shaped, reddish brown to tan
spots on the leaves. The spots often
have purple margins. Flowers and
flower buds can be covered with
unsightly small brown freckles. If

uncontrolled the entire plants are

destroyed as the spots grow
together. This disease is commonly

_ Picture 1 Lily leaves infected by Botrytis
called fire because the plants can elliptica

become black and shrivelled as burnt

by a fire. The soft tissues of flowers and damaged or decaying plant material are often
covered in grey fuzzy fungal spore masses. The causal agents are the fungi Botrytis
cinerea and Botrytis elliptica. It is difficult to tell these two fungi apart but their
prevention and control are identical. Botrytis spores require about 6 hours of water
sitting on the plants to germinate. Cool weather of around16 C. is the optimum
temperature for germination of the spores. Once the disease has started it progresses
fastest at temperatures of 21 C. With periods of sufficient moisture the life cycle of
this fungus can be repeated every 3 days. It is essential to take preventive measures

against Botrytis Blight because once you have the ugly spots they cannot be removed.
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The vigour of the plant will be reduced because of lost photosynthetic area. The

strength and size of the bulb will be reduced for the following season.

Botrytis blight is caused by a fungus (Botrytis cinerea) that attacks many
succulent plants. In most years it causes considerable damage in a few operations to
seedlings in plant beds and producing tomatoes in greenhouses. This disease usually
affects plants at the tip of the younger leaves, causing a water-soaked area. The
infected areas of the leaves enlarge and the fungus appears to grow down the leaf
petiole into the main stem. The diseased area becomes covered with a fluffy,
brownish-gray mould. On producing tomatoes it causes foliar blight, stem rot, and

fruit spotting and rot.

Botrytis blight is associated with
excessive moisture and high humidity as a
result of poor ventilation in covered plant
beds and greenhouses. Growers are urged
to take every precaution to provide
adequate and continuous ventilation,
especially during periods of cool, cloudy
and wet weather. Most growers are able to
avoid serious Botrytis blight problems
without the use of fungicides by keeping
humidity low in the structure. Specific
steps include: (1) wider plant spacing, (2)

continuous introduction of some cold air

Picture 2 Conidiophores of Botrytis
when house is closed, (3) continuous Cinerea

forced air movement Conidiophores with

fans when house is closed, (4) use of "speeding trays™ in racks above ground or placed
on rocks or plastic ground sheets on the ground, (5) good soil drainage, (6) covering
ground with plastic sheets, and (7) not using sprinkler irrigation.

Fungal life cycle

Botrytis is commonly a disease associated with humid conditions, which are
required for successful spore germination and temperatures around 15 - 23C, although
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it can thrive in cooler conditions. Crops grown towards late winter and early spring
are most susceptible to disease although it can be prevalent throughout the year in
grow rooms. Spores germinate faster as the relative humidity approaches 100% and
germination is most rapid where free water is present on the plant foliage such as that
produced by condensation. Once spores germinate on the plant they enter the host
tissue and form mycelium which invades the intercellular spaces within the plant
tissue. This mycelium then forms conidiophores which emerge through the infected
tissue and release conidia into the air. If infected stems and foliage are not removed
from the growing area, they become a source of conidia which develop on lesions and
rapidly infect healthy crops when conditions are suitable. High temperature and dry

conditions eliminate the survival spores from one crop to the next.

Spores are released from infected crops when the crop is disturbed as in
pruning or harvesting and these spores readily infect more plants though open cuts on
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Figure 3 Development of Botrytis gray mould diseases

the stems. Spores are not only produced in large numbers on lesions on the plant, but
also on plant debris left in the growing area and in piles of discard plant material
outside of the plants environment These can provide a source of re-infection and so
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diseased plant material needs to be disposed of carefully to prevent further outbreaks.
Spores are easily spread in air currents and by splashing of water, and infection can
occur rapidly in an area where both these methods of transfer can occur. Plant stress
which results in overly vigorous or spindly plants causes the crop to become more
susceptible to Botrytis infection. This stress may be in the form of over or under
watering, heat, light or tissue damage. There are other factors which also influence the
development of this disease, maximum sporulation takes place at wavelengths less
than 345nm - and excess nitrogen fertilization can make plants more susceptible to the
fungi by changing the size and wall structure of the plants. Calcium and silica
enrichment of the plant tissue has been shown to reduce the susceptibility of many
plant species to Botrytis infection by strengthening the cell walls against initial attack
by the fungus.

Botrytis diseases in high-value crops may cause large financial loss. Therefore
growers often adopt a strongly risk-averse management strategy, with frequent
calendar-based fungicide applications. Environmental pollution and development of
fungicide resistance have prompted the search for more sustainable strategies in

Botrytis management.
Disease Management

Refrigeration at temperatures near 0°C will retard but not completely stop the
development of grey mould and when infected tissue is warmed, decay can proceed
rapidly.

Moisture often is more of a limiting factor than temperature. Free moisture is
necessary for germination of Botrytis spores. Moisture is also necessary for growth
within plant tissues, and low humidity may result in arrested growth of the fungus.

However, growth can resume when moisture again becomes available.

Gray mold is most severe during times of the year when the humidity is high.
The worst time for disease development is from September to December because
there is an abundant amount of herbaceous vegetative material (crop refuse and dying
summer plants) available for fungal colonization and, as a consequence, many spores

are present in the air and on plant parts.

15



rops

Figure 4
Cultural Control

Botrytis cinerea produces innumerable asexual spores (conidia) that are
moved about by air currents. Because spores may originate in decaying vegetation
and old flowers, elimination or reduction of sources of the spores is an important part
of any control program. Also, removing old flowers before they become infected and
function as spore sources can be important and sometimes essential to control. The
fungus can develop and sporulate at low temperatures, so do not overlook old flowers
and foliage in refrigerators.

Because free moisture is necessary for germination and infection, great
emphasis is placed on avoiding condensation of water on susceptible plant parts.
Avoid overhead watering during blooming. If this is the only method of irrigation
available, then do it early in the day so that the foliage can dry as rapidly as possible.
Also, extend the period between irrigations to the maximum consistent with good
growth. Wider plant spacing to increase ventilation and minimize leaf wetness can

also help reduce disease incidence.
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Chemical Control

Numerous fungicides are effective against Botrytis cinerea but not all of them
can be used on all crops. With some, this is because of damage to the plants or some
plant parts. To avoid damage and the development of fungal strains that are resistant
to fungicides, some growers alternate different fungicides. The fungicides are
preventatives and must be applied before infection. In some crops, such as
chrysanthemum, the lower foliage of crowded plants becomes infected and acts as a
source of spores that then infect the flowers. In these crops, it is important to apply
fungicides at an early stage when the lower foliage can be adequately covered by the
chemical.

17



THE LILIUM ASSAY

Lilium description

Family: Liliaceae

Common name: Lily
Origin: Northern hemisphere
Flower Color: Various

This group consists of 80 to
90 perennial bulbs, of which most
are hardy. True Lilies come from
the group, Lilium. Many plants that
have Lily as part of their common
name are not true Lilies (i.e. Daylily
comes from the group,
Hermerocallis). Lilies come mainly
from the temperate woodlands of
the Northern Hemisphere; therefore,
they do not like dry heat. They are
usually found growing near shrubs

and other plants that shade their

roots and keep the bulbs cool and

moist. Lilies come in a huge variety Picture 3 Lilium vivald>

of colors, shapes and sizes and can be grown both indoors and out. Some have strict
soil requirements while others can be grown in ordinary garden soil. Lilies bloom
from mid-spring to early fall depending upon the variety. Most Lilies are excellent cut
flowers, each blossom often living for up to 8 days. However, when cutting for
indoors, make sure to leave as much of the stem and leaves on the plant as possible in
order to store food for the next year's flowers. The types of Lilies include the Asiatic
hybrids, Oriental hybrids, Martagon hybrids, Candidum hybrids, American hybrids,
Longiflorum hybrids, Trumpet hybrids and the wild species.
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Asiatic hybrids were derived from a species that originated in Asia. They
bloom in early summer, usually flowering for over a month. Their 10 to 15 cm
blossoms, which may face up, out, or down, come in shades of red, orange, yellow,
pink, lavender, and white. The plants produce compact growth and range from 60 to
150 cm high. They are great for growing in containers and for cutting and are quite
disease resistant.

The lily is number five on the "Top Ten List" of flowers sold at the famous cut
flower auctions in Holland. It follows roses, chrysanthemums, carnations and tulips,

in that order.

Top Ten Lily Varieties
(based on acres under cultivation in Holland)

Variety Acres  Color Type

1. Star Gazer 966 red/white Oriental

2. Snow Queen 2901 white Longiflorum
3. Pollyanna 197 yellow Asiatic

4. Vivaldi 170 pink Asiatic

5. Casa Blanca 165 white Oriental

6. Elite 158 orange Asiatic

7. Acapulco 150 white Oriental

8. Marco Polo 133 white/pink  Oriental
9. LeReve 116 pink Oriental

10. Montreux 35 pink Asiatic

Table 1 Top ten Lily Varieties based on acres under cultivation in Holland
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Lily (Lilium L.) is cultivated world wide as a cut flower, pot plant and garden
plant. The lily is one of the economically important flower crops. Last year 11.8
billion cut flowers were offered to the Dutch auctions and 3.5 % of the cut flowers
were lilies. The acreage of bulb production in The Netherlands amounts the last 5
years more than 4000 ha. In order to grow the bulbs during the summer 10-15 times
fungicidal sprays are needed to protect the plants against the infection of Botrytis
elliptica.

Lilies on the Cut Flower Market The U.S. leads the world in number of stems

and pots available on the market, and that's just based on Dutch export statistics.

Lilies Bulbs (x million)
United States 200

Italy 150

France 75

United Kingdom 60
Spain 30
Canada 15

Table 2 Lilies bulb market around the world

Fire, or Botrytis leaf blight caused by Botrytis spp. is the most important foliar
disease of flower bulbs. The potentially high rate of increase of an epidemic in
combination with lack of curative control options, have induced risk-adverse control
practices among flower bulb growers. To control the disease most growers spray on a
weekly base with protective fungicides during the course of the growing season,
amounting to an input of approximately 15-40 kg / ha per year. For that reason it is
important for new environment friendly protecting fungicides to be developed. In
order to optimize the present control strategy and to reduce the amount of fungicides

used in flower bulb growing.
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Picture 4 Botrytis elliptica on
Lily leaves



MATERIALS AND METHODS
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Botrytis elliptica culture

In this experiment Botrytis elliptica conidia, inoculated two weeks before the
experiment, were used as the fundamental material. They were cultivated on two

different agars, malt extract agar and lily leaves agar.

Picture 5 Malt extract agar

For the inoculation of the new dishes, small square pieces of agar, originating
from a sporulating culture of Botrytis elliptica, were used. The sporulating culture of

Botrytis elliptica had been inoculated two weeks before the time of this experiment.

Picture 6 Botrytis elliptica transfer
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The Petri dishes with the fungal spores were incubated at 20°C under constant
normal light in combination with black light (UV), to induce sporulation.

Picture 7 Botrytis elliptica culture dishes under the black
light into the climate chamber

It is important that the inoculation of agar dishes with Botrytis elliptica take
place in antiseptic conditions. The reason for this is to avoid any bacterial or fungal
infection. Therfore all the procedures of the transfer of the fungi to new dishes took

place in a down flow cabinet.

Picture 8 The down flow cabinet
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Plant material

The efficacy of new sustainable crop protectants was tested on leaf tissue of
Lillium vivaldi (Asiatic lily).Bulbs of the above mentioned plants were planted in soil

of ph 5.8 in a greenhouse were the climate conditions were not regulated during
summer time.
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Picture 9 Lilium vivaldi plants in the
greenhouse

When the plants {Lilium vivaldi) had reached an early flowering stage (6-8
after having been planted), leaf tops were taken from the whole plant, treated with
several compounds and afterwards were infected with Botrytis. At this stage, the lily
plants are considered to be most susceptible to Botrytis infection. The effectiveness of
each compound was evaluated by monitoring the formation of lesions.
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Leaf top system

The lily leaf experiment was basically carried out on special plastic trays of 25
square sections (2x2 cm), out of which only 15 were used.

Picture 10 Plastic tray covered with tape in the control
leaf positions

Firstly, 13 sections were filled with 3 ml of tap water and 2 sections were
covered with tape for the later placement of the untreated leaves (control) as described
in Picture 6. Afterwards, the leaftops (top 5 cm of the leaf) were cut off the plants and
placed in the sections. Each tray contained randomly chosen leaves from the bottom
leaves, middle and top part of each plant. The back row of the tray contained bottom
leaves, the front and middle ones contained leaves from the top part of each plant.
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Picture 11 Plastic tray filled with the leaves

Picture 12 The box with the trays

To achieve the high levels of humidity necessary for fungus growth and the
conservation of the leaf tops, a layer of wet filter paper was placed in the bottom of
the boxes.
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Picture 13 The box covered

The cover of the boxes was transparent, allowing sunlight to pass through it.
This resulted in the rise of the temperature at the interior. 8 trays were placed in each
one of the plastic boxes and were transferred to a greenhouse at 20 °C day and 18 °C
night temperatures. In addition to this, to avoid direct sun radiation, the boxes were
placed in the shade and they were covered with cheese cloth.

Picture 14 The boxes covered with the cheese cloth in the
shade

Since the conditions per box may slightly differ, each box was considered as a
separate experimental unit.
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Preparing and applying the crop protection compounds

Several compounds and their combinations were tested and evaluated by their
effect against fungal development. The ones that were considered to be effective were
tested again in different concentration and combinations.

Solutions of the compounds to be tested were prepared in the laboratory with
demineralized water in total volume 20 ml and applied to the leaf tops by spraying.
During spraying, each tray containing the leaf tops was placed in a carton box with
filter paper attached to its walls so that spraying vapours would be absorbed. All

safety precautions were taken; such as use of gloves, mouth mask, glasses and coat.

Picture 15 50 ml tubes

Concerning the spraying technique, the procedure followed was as such: the
treatments were applied to the leaf tops of each row in the trays three times, starting
from the back row and moving forward to the front (Figure 1). The goal was to apply

the same volume of each compound to all the leaves by creating a fine, homogenous
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layer on them. Control leaves were sprayed separately with demineralized water. The

applied volume was 5 ml approximately.

Figure 4 first time second time third time

Finally all leaves were left to dry for 30-40 min and then placed back in the
boxes. At that experimental point, humidity was not needed, therefore the wet paper
was removed from the bottom ofthe boxes and placed back again during the

inoculation of the fungal spores.
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Isolation of Botrytis ellivtica conidia

For the isolation of the Botrytis elliptica conidia, a culture that had been
cultivated for two weeks was used. In order to make a suspension of conidia, water
was poured over the culture and rubbed with a glass triangle. The suspension was
filtered and centrifuged several times to collect the conidia pellet. After the isolation,

the conidia were counted with the help of a Haemocytometer in the microscope.
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Figure 5 Haemocytometer
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Inoculation of the leaf tissue with Botrytis elliptica

Once the conidia were isolated from the sporulating cultures of Botrytis that
we were preserving, they were applied onto the leaves in a droplet of 2 pi which
contained 400 conidia. The droplet was placed at the left side of the leaf, using a

pipette.

Conidia are relatively dense particles and have the tendency to sink quickly to
the bottom. Therefore, the solution had to be mixed quite frequent to ensure that each

droplet applied would contain 400 conidia.

Afterwards, wet layer paper was placed under the trays and the boxes were

sealed with tape to facilitate the humidity increase.

The incubation boxes were transferred to the greenhouse, in the shade,
covered with cheese cloth, as well. Monitoring of the infections and measurement of

the lesions length occurred 3 days later.

Picture 16 The lily leaves three days later after the
inoculation

33



PROTOCOLS
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Lily leaves Agar

Apparatus

Blender

500 ml bottle

500 ml volumetric cylinder
Balance spoon

Balance

Water bath

Pressure cooker

N o g s~ 0D

Material

1 Lily leaves (Lilium vivaldi)
2. Demineralized water
3. Purified agar (OXOID)

Proportion

» 1:3 g/g Lily leaves/Demineralized water
* 1,2% Purified Agar (OXOID)

Method

> Firstly the leaves are melted into the blender with some water for 40 sec for 3-
4 times.

> The rest water and the agar are putted in the bottle.

> The lid must be close carefully in order the air from inside to be able to come

outside.
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It is sealed with tape that shows the temperature

The bottle placed into the pressure cooker (we assure that there is enough
water inside and that that the bottle’s bottom will not get burned.

The autoclave temperature must be 140°C.

When the steam gets out the valve closes until the manometer reaches 1

Then the temperature should turn to121°C for 15 minutes

After the autoclave the bottle is placed in the water bath (The water bath must
be switched on for 20 minutes earlier in 60°C)

The bench with the horizontal air flow also must be switched on for 20
minutes before working there.

The agar is purred in the dishes into the horizontal flow cabinet.

The dishes must stay open at the cabinet for 20 minutes.

When they are cool they are stored in bags in a dark dry place.
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Malt extract agar

Apparatus

Pressure cooker
Balance
Balance spoon
500 ml bottle
Water bath

o gk W DN R

500 ml volumetric cylinder

Material

1 Malt extract agar (OXOID )
2. Demineralized water
3. Petri dishes

Proportion

* 59% malt extract agar

Method

> The agar is balanced and added in a bottle with the water.

> Is sterilized at 125° C for 15 minutes using a pressure cooker and then cooled
down at 55° C in a water bath.

> Afterwards, Petri dishes are filled in a cross flow cabinet and left to solidify
with their lids partly open.

> Finally, agar dishes packed in plastic bags and stored at room temperature in
the dark.
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Sterile technique before the agarplates arepoured

Method

Hands are thoroughly washed with antimicrobial soap and hot water.

The bench is wiped with ethanol or some other disinfectant

A Bunsen burner is set up with a gentle blue flame. This will be used to
sterilise the mouth of the bottle, and also provides a reasonably sterile
environment in the vicinity.

The number of plates to be poured is placed on the bench, with their lids still
on.

The lid of the bottle is removed carefully when the agar has reached the
temprature of 50-40 degrees of celcium.

The mouth of the flask is flamed to kill bacteria on the outside of the rim.

The lid of the plate is lifted just high enough to allow the plate to be poured,
and the dish is quickly half filled with agar.

The plate swirled gently to ensure even distribution of the molten agar, then
left to stand on the bench for at least 20 minutes to solidify then the lids of the
plates are replaced.

Once all the plates are poured, the bottle mouth is reflamed and the lid

reinserted. Any unused agar is still sterile.
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Setting the leaf-top system

Apparatus

Pipette (25ml)

Knife with surgical blade
Plastic boxes (30x35 cm)
Cheese cloth

Tape

Marker

o ok~ W N

Material

Trays with 25 square sections of (2x2 cm)
Lily plants (Lilium vivaldi)

Tissue paper

A w0 DN

Tab water

Method

> Firstly the number of the control leaves is calculated and the number of
the trays that will be used.

> The trays are marked.

> The two control leaf positions of each tray are sealed with tape.

> The rest 13 positions are filled with 3ml of water.

> The upper and the bottom 10 leaves of every plant are removed (the
leaves of the experiment should have the same size).

> The first 5 leaves of each plant starting from the top are placed in the
first position of each tray, afterwards we do the same with the second

place etc. until all positions are filled (5 cm length its leaf).
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The bottom of each box is covered with tissue paper.
Water fills the bottom of each box.

The trays are placed in the right boxes.

The boxes close.

v V V V V

Boxes are moved in the greenhouse and covered with the cheese cloth.

Ist |2nd | 3rd | 4th | Sth

6th | 7th | 8th | 9th | 10th

11th | 12th | 13th | 14th | 15th

Figure 7 The scheme of the leaf placement in the plastic tray
*Control places may be 4thand 5thor 14thand 15th
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Preparing and applying the crop protecting solutions

Apparatus

Pipettes (0,01-5ml)
Balance

Roller mixer

Ph meter

Carton box

Tape

N o o bk w DN p

Sprayers (Air boy)

Material

50 ml tubes

Compounds
Tips

Tissue paper

o W N

Demineralized water

Precautionary measures

1. Gloves
2. Mouth mask
3. Smock

Method

> The compounds are balanced and prepared in solutions of 25 ml final

volume.
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Before the spraying all precaution measures must be taken.

The carton box is covered inside with tissue papers.

Each solution must be shake before the use.

Every tray it is placed into the carton box for spraying.

The solutions are pressured in the sprayers and released in the trays.
Every sprayer it must be cleaned and dry after the use of each
compound.

After the finishing with the spraying the trays are let to get dry for 30-
40 minutes.

When all trays are dry they placed into the boxes.

Boxes are closed and covered with cheese cloth in the greenhouse.
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Isolating, counting and inoculating the conidia

Apparatus

o N o o &~ W N p

Pipettes (0,2-5 ml)

2 pi pipette and pipette tip

Glass spatula

Sigma centrifuge with rotor for 50 ml tubes
Microscope

Heamocytometer (Burker- Turk)

Tape

Funnel

Material

N o g~ D

2 weeks old sporulating culture of Botrytis on malt extract agar or lily leaf
agar medium

Cheese cloth

50 ml tubes

Tips

Alcohol 70%

2 ml eppendorf micro test tube

Demineralized water

Method

> 10 ml of demineralized water is added in the Botrytis Agar dish.
> With the glass spatula we rub gently the surface of Botrytis agar
cultivation until all conidia are released.

> The cheese cloth is washed very well with demineralized water.
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The funnel is placed in a 50 ml tube and the cheese cloth is placed
inside the funnel.

With the help of the pipette the conidia solution is poured into the 50
ml tube.

Then the conidia solution centrifuged for 5 minutes (1000 speed in
room temperature)

The water is removed carefully and 10 ml of demineralized water is
added.

5 more minutes in the centrifuge and then again the water is removed
and 3-5 ml of demineralized water is added depending from how big is
the pallet of the conidia.

After the conidia solution is mixed well a drop is transferred in the
heamocytometer.

The heamocytometer placed under the microscope.

8 blocks have to be count.

The average of those 8 blocks is divided by 0,0064 and then is
multiplied by 1000.

These numbers suggest the number of conidia in 1 ml volume of the
solution.

We adjust the volume of the solution if it is necessary by adding
demineralized water in order the concentration of the conidia to be 200
conidia/ ml.

1 ml of the conidia solution is transferred to eppendorf micro test
tubes.

The tapes are removed from the trays and the positions are filled with3
ml tab water then the control leaves are placed in their places.

Tissue papers are placed in the bottom of each box and tab water fills
the bottom.

By piping 2 pi drops of the solution the leaves are inoculated in the left
top side of its leaf.

The boxes close and sealed with tape for high humidity.

All boxes are covered with cheese cloth and placed in the greenhouse.
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Results-lesions counting

Apparatus
1. Electronic ruler

Precaution measures

1. Gloves

Method

> After opening the boxes each leafis counted seperatly.
> Every lesion noted down and every other significant notice about
phytotoxicity or residues.
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RESULTS
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16

14
12 O Average lesion
length/leaves
8 0O Number of lesions/leaves
6 0O Av.lesion length/num.of
4 infected leaves
2
0
2 3 4 5 6 7 8
TREATMENTS
Tray Treatments
1 M 1(0.2ml/l) AS 3 (2mM) OA 2 (0.2mM)
2 M 1 (Iml/1) AS 3 (2mM) OA 2 (0.2mM)
3 M 1 (Iml/1) AS 3 (I0mM) OA 2 (0.2mM)
4 M 1 (Iml/1) AS 3 (I0mM) OA 2 (1 mM)
5 M 1 (0.2ml/I) AS 3 (IomM) OA 2 (0.2mM)
6 M 1 (0.2ml/) AS 3 (I0mM) OA 2 (1 mM)
7 M 1 (0.2ml/I) AS 3 (2mM) OA 2 (1 mM)
8 M 1 (Iml/1) AS 3 (2mM) OA 2 (1 mM)
9 CONTROL

The above graph shows that the combination of the compounds is very effective.

Especially the combination that is applied in the 6thtray shows that the compounds AS 3 and
OA 2 when they are in high concentrations in the solution are very effective against Botrytis.
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16
14
12
10
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Tray
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3 4
TREATMENTS

M 1 (0.2mi/l)
M 1(Iml/1)
M 1 (Iml/1)
M 1 (Iml/1)

M 1 (0.2mi/l)

M 1 (0.2mi/l)

M 1 (0.2mi/l)
M 1 (Iml/1)

7 8 9

Treatment

P 3(0.1g/l)

P3 (0191

P3 (0.50/1)

P 3 (0.50/1)

P 3 (0.59/)

P 3 (0.5g9/1)

P3 (0192

P3 (0191
CONTROL

00 Average lesion
length/leaves

O Number of lesions/leaves

0O Av.lesion length/num.of
infected leaves

OA 2 (0.2mM)
OA 2 (0.2mM)
OA 2 (0.2mM)
0A 2 (1 mM)
OA 2 (0.2mM)
OA 2(1 mM)
OA 2 (1 mM)
OA 2 (1 mM)

The above graph shows that the compounds M 1, P 3, OA 2 are very effective when

they act together and that their effectiveness is more powerful as the concentration of the
compounds increases.
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16:0

14.0
12.0 | [ Average lesion
10.0 o length/leaves
8.0 | | O Number of lesions/leaves
6.0 | i O Av.lesion length/num.of
4.0 Fo infected leaves
2.0 g
0.0 :
1 2 3 4
TREATMENTS
Tray Treatment
1 SP 1(0.5%)
2 SP 1 (0.1%)
3 SP 1 (0.02%)
4 Untreated

This graph suggest that the compound SP 1 is extremely effective in concentrations
of 0.5% and 0.1% but when the concentration becomes lower then the positive effect
becomes weaker and the leaves finally are infected by the fungi.
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16.5 =

16.0
155 0O Average lesion
length/leaves
15.0 0 Number of lesions/leaves
14.5
O Av.lesion length/num.of
14.0 - infected leaves
13.5
13.0 -
1 2 3
TREATMENTS
Tray Treatment

1 SP 2 50pl/l

2 SP2 10p/l

3 Untreated

Here the compound SP 2 seems to have the opposite effect than what it was expected.
It seems that the infection is bigger in the leaves when the compound is applied than in the
untreated leaves.
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16

14 -

12
10

Tray
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[

O oOoO~NO oL PhhwN

1 2 3 4 5 6 7
TREATMENTS

M 1(0.25 mil/1)

M 1 (0.25 mi/1)
M 1 (0.25 ml/1)
M 1 (0.25 mi/1)

Treatment
SP 1(0.04%)
SP 1(0.04%)

SP 1(0.04%)
SP 1(0.04%)
CONTROL

O AVERAGE LESION
LENGTH/ LEAVES

0O AVERAGE LESION
LENGTH/ NUMBER OF
INFECTED LEAVES

0O NUMBER OF
LESIONS/LEAVES

OA 2 (0.2 mM)
OA 2 (0.2 mM)
OA 2 (0.2 mM)

0A 2 (0.2 mM)

From the results above the conclusion is that the combination of SP 1 and OA 2 is very
effective.Moreover the compound SP 1can be alone effective against the fungi.
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18

16 1| TAVERAGE LESION
PRC ||l LENGTH/ LEAVES
12 e i !
1o ||l OAVERAGE LESION
LENGTH/ NUMBER OF
81 INFECTED LEAVES
6 01 NUMBER OF
4 LESIONS/LEAVES
2
0 - L
TS Sl e R e
TREATMENTS
Tray Treatments
1 P3 (0.25 gl SP1 (0.04%) OA 2 (0.2 mM)
2 SP1 (0.04%) OA 2 (0.2 mM)
3 , OA 2 (0.2 mM)
5 P3 (0.25 g/1) , OA 2 (0.2 mM)
6 P3 (0.25 g) ,
7 P3 (0.25 g1) SP 1 (0.04%)
8 SP 1 (0.04%)
9 CONTROL

The compound P 3 is very effective against the fungi but it is also very phytotoxic
and residues are obvious in the leaves.
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Tray
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1 2 3 4

TREATMENTS

OA 3 (0.5 mM)

OA 3 (0.5 mM)
OA 3 (0.5 mM)
OA 3 (0.5 mM)

5

6 7 8

Treatment

SP 1 (0.04%)
SP 1 (0.04%)

SP 1 (0.04%)
SP 1 (0.04%)

The compound OA3 seems to help Botrytis sporulation.

O AVERAGE LESION
LENGTH/ LEAVES

0O AVERAGE LESION
LENGTH/ NUMBER OF
INFECTED LEAVES

O NUMBER OF
LESIONS/LEAVES

OA 2 (0.2 mM)
OA 2 (0.2 mM)
OA 2 (0.2 mM)

OA 2 (0.2 mM)
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1

1 P ERIRE- BRI RCNR - TR - SN SR . N

TREATMENTS

Treatments
P3 (0.25 g1 SP 1 (0.03%) OA 2 (0.2 mM)
P3 (0.25 ¢/1) SP 1 (0.03%) OA 2 (0.2 mM)
: SP 1 (0.03%) OA 2 (0.2 mM)
P3 (0.25 ¢/1) SP 1 (0.03%) OA 2 (0.2 mM)
P3 (0.25 ¢/1) SP 1 (0.03%) OA 2 (0.2 mM)
. SP 1 (0.03%) OA 2 (0.2 mM)

CONTROL

0O AVERAGE LESION
LEGTH/ LEAVES

0O ANERAGE LESION
LEGTH/ NUMBER OF
INFECTED LEAVES

O NUMBER OF
LESIONS/LEAVES

FA 1(200 pl/1)

FA 1(200 pli1)
FA 1(200 pli1)
FA 2 (200 pl/1)

FA 2 (200 pl/1)
FA 2 (200 pl/1)

The combination of P3, SP 1, OA 2 is very effective. The compound FA 1 seems to
promote the compounds effect in contrast the compound FA 2 seems to have negative effect
because of the phytotoxic effect that were appeared during the application of the solution in
the leaves.
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18
16
14 faion
12 4

10
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P3 (0.25 ¢/)
P3 (0.25 ¢/)

P3 (o.-25 g1)
P 3 (0.25 ¢/)

TREATMENTS

SP 1 (0.03%)
SP 1 (0.03%)
SP 1 (0.03%)

SP 1 (0.03%)
SP 1 (0.03%)

Treatment

0A 2 (0.2 mM)
0A 2 (0.2 mM)
0A 2 (0.2 mM)

OA 2 (0.2 mM)
OA 2 (0.2 mM)

O AVERAGE LESION

LEGTH/ LEAVES

OANERAGE LESION

LEGTH/ NUMBER OF
INFECTED LEAVES

0O NUMBER OF

LESIONS/LEAVES

FA 3 (200 g1/1)

FA 3 (200 gl/1)
FA 3 (200 gl/1)

FA 4 (200 gl/1)

The compounds FA 3 and FA 4 seems to have negative effect in the effect of the

solutions.
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AS 4
AS 4
AS 4
AS 1
AS 1
AS 1
AS 2
AS 2

4 5 6

7

TREATMENTS

Treatments
0.004 M
0.02 M
01 M
0.004 M
0.02 M
01 M
0.004 M
0.02 M
CONTROL

O AVERAGE LESION
LEGTH/ LEAVES

O ANERAGE LESION
LEGTH/ NUMBER OF
INFECTED LEAVES

0O NUMBER OF
LESIONS/LEAVES

The compounds AS 4 , AS 1and AS 2 are very effective against Botrytis sporulation.
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18.0
16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

Tray
1
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3 - 5 6 7 8 9
TREATMENTS

Treatments
OA 1(1.6%)
OA 1(0.4%)
OA 1(0.1%)
OA 1(0.25%)
OA 1(1.6%) P3 (50/1)
OA 1(0.4%) P3 (5g/l)
OA 1(0.1%) P3 (5g/l)
OA 1(0.25%) P3 (50/1)
CONTROL

0O AVERAGE LESION
LENGTH/ LEAVES

0O AVERAGE LESION
LENGTH/ NUMBER OF
INFECTED LEAVES

0O NUMBER OF
LESIONS/LEAVES

The compound OA 1is very effective. P3 seems to have the opposite results as it was
expected because it helps the Botrytis sporulation. In addition P3 has phytotoxic effect in

high concentrations.
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14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

0O AVERAGE LESION
LENGTH/ LEAVES

1 2 < R B
TREATMENTS
Tray Treatment
1 OA 1(0.4%)
2 OA 1(0.4%)
3 OA 1(0.1%)
4 OA 1(0.1%)
5 OA 1(0.4%) P3(5g/l)
6 OA 1(0.4%) P3(5g/l)
7 OA 1(0.1%)  P3 (5g/l)
8 OA 1(0.1%)  P3 (5g/l)
9 CONTROL

0O AVERAGE LESION
LENGTH/ NUMBER OF

7 8

PI (0.59/1)
PI (0.59/1)
PI (0.59/1)

Pl (0.5g/1)

INFECTED LEAVES

0O NUMBER OF
LESIONS/LEAVES

From the above graph it is
concluded that P3 is not an effective
compound as the number of leaves
that are infected are more than he
control leaves.
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14.0
12.0
10.0
8.0
6.0
40
20
0.0

Tray

1
2
3
4
5}
6
7

8
9

box 2

AS 2 (0.25 mM)

AS 2 (1 mM)

AS 2 (0.25 mM)

AS 2 (1 mM)

SP 1 (0.02%)
SP 1 (0.02%)
SP 1 (0.02%)
SP 1 (0.02%)

1 2 3 4 5 6 7 8 9
Treatments
AS 1(1 mM) SP 1 (0.02%) OA 2 (0.1 mM)
AS 1(4 mM) SP 1 (0.02%) OA 2 (0.1 mM)
AS 1(1 mM) SP 1 (0.02%) OA2(0.1mM) P3 (0.25¢g1)
AS 1(4 mM) SP 1 (0.02%) OA2(0.1mM) P3 (0.25¢1)

0A 2 (0.1 mM)

OA 2 (0.1 mM)
OA2(01 mM) P3 (0.25g1)
OA2 (01 mM) P3 (0.25g1)
CONTROL

O lesion/total leaves
number inf. Leaves
lesion/inf. leaves

M 1 (0.25 mi/L)
M 1 (0.25 ml/L)

M 1 (0.25 mi/L)
M 1 (0.25 ml/L)
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25.0

20.0

15.0

10.0

5.0

0.0

Tray

OO ~NO P WN -

Cl-. CL.

AS 1(1 mM)
AS 1(4 mM)
AS 1(1 mM)
AS 1(4 mM)

AS 2 (0.25 mM)

AS 2 (1 mM)

AS 2 (0.25 mM)

AS 2(1 mM)

O lesion/ total leaves

O number inf. Leaves

O lesion/ inf. leaves

Treatments

SP1(0.02%)  OA2 (0.1 mM)

SP 1 (0.02%) OA 2 (0.1 mM)
SP1(0.02%) OA2(01mM) P3 (0.25gl)
SP1(0.02%) OA2(01mM) P3 (0.25g1)
SP 1 (0.02%) OA 2 (0.1 mM)

SP 1 (0.02%) 0A 2 (0.1 mM)
SP1(002%) OA2(01mM) P3 (0.25g1)
SP1(0.02%) OA2(01mM) P3 (0.25g1)

CONTROL

M 1 (0.25 ml/L)
M 1 (0.25 ml/L)

M 1 (0.25 ml/L)
M 1 (0.25 ml/L)
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CONCI USION-DISCTISSION



iante i overview oi me tested comoounas ana meir etiectiveness

*Polyphenols (P)

Remarks
Concentrations  *Effect Phytotoxicitv  Residues
(+’/’_)
Pl 0,59/ + No No
P2 10g/I : No Yes
59/ : No Yes
2,50/ : No No
0.5¢/ : No No
P3 0,59/l ++ No Yes
0,25 g/l + No Yes
Q& + No No
Formulation agents (FA)
Remarks
Concentrations  Effect  Phytotoxicity — Residues
(+/)
FA 1 200 fil/l + No No
FA 2 200 LtiA : Yes No
FA 3 200 jul/ : No No
FA 4 200 gl/I : No No
Organic acids
(CA)
Remarks
Concentrations  Effect  Phytotoxicity  Residues
(+/-)
OA1l 1,6% ++ Yes No
0,4% ++ Yes No
0,25% + No No
01 % No No
OA 2 1mM ++ No No
0,2 mM / No No
OA 3 0.5% / No No

Anorganic salts (AS)
Remarks




Concentrations

ASI 4Mm
ImM
0,25mM

AS 2 IMm
0,25mM

AS 3 10 ml/i

2 ml/l
Miscellaneous (M)

Concentrations

M Iml/l
0,25 ml/l
0,2 ml/l

M 500 x diluted

2000 x diluted
8000 x diluted
Synthetic preservatives (SP)

Concentrations

SP1 0,5%
01 %
0,04%
0,03%
0,02%

SP 2 50 pl/l
10 ull

*Effect symbols:

++ means very effective against Botrytis elliptica

+ means effective against Botrytis elliptica

[/ means neutral effect

Effect
(+J.-)
++
++
+

++
++

++

Effect
(+’/’_)
+

++

Effect
(+A-)

++
++

+ +

- means with beneficial results for Botrytis sporulation

Phytotoxicity — Residues
No No
No No
No No
No No
No No
No No
No No

Remarks

Phytotoxicity  Residues
No No
No No
No No
No No
No No
No No

Remarks

Phytotoxicity  Residues
No No
No No
No No
No No
No No
No No
No No
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The PRI laboratory



For further information about this project please contact with
Plant Research International
Luc Stevens
Luc.Stevens@wur.nl
Tel. +31 0317 47 5821
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