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EYXAPIZTIEXZ

Katapxnv 0a néeAa va ek@paow TIC BEPUEC ELXAPIOTIEC pou otnv ETtikoupo
Kadnyntpla Tou TuAuoTog Bloxnueiog koi BlotexvoAoyia¢ Ttou lMavertiotnuiou
OeoooAiag, K. KaAAOTn MamadoTolAoU yia TNV TIOAUTIUN TIOPOXA ETUCTNMOVIKAG
YVOONG KOBWE yia TNV OVEKTIUNTN Kol TIOAOTIAELPN GUUPOAN NG OTNV eKTdvnon
OUTAG TNG EPyaaiac.

Emiong Ba nbeha va euxoplotrow Bepud TNV PETATITUXIOKA @OITHTPIO KOl
ouvadeA@o Adevn Mewpylddou yia TNV APoyn CLVEPYOCIio TNG KAl TNV OUEPIOTN
BorBela TIOU POL TIPOCEPEPE YIA TNV OAOKANPWGN TOU TIEIPAUATOC KABWC Kol TNV
oTAPIEN TN oTnV dnuiovpyia TNG epyaaiag

TIC 131aiTEPEC €LXAPIOTIEC POU aTIEVBLVW OTOV METADIOAKTOPIKO €EPELVNT
Mavvn YWnAAvn yia tv Kabodrynon Kai TI¢ TIOAUTIUEG EPEVVNTIKEC GUHPBOUAEC TOU,
KOBWC Kal &va PEYAAO €LXAPIOTW oTnv vmownela Addktwp MNavva Moptdiov Kal
OTOV TIPOTITUXIOKO @oItntr Mkapaykouvn KwvoTavTivo yia Tnv onuavtikh Bondsia
TIOU JOU TIPOCEPEPAV.

TENOG €LXOPIOTW TNV OIKOYEVEID HOU BIOTI Xwpi¢ autolg dev Ba pmopolaa va
OAOKANPWGCW TNV PETATITUXIOKI MOL eKTIaideuan. Idlaitepa TNV appaBwVIOCTIKIG HOU

ewpyia yia TNV auéEPICTN CLUTIOPACTOCH TNG AUTA Ta dVO XPOvIa.
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MEPIAHWH

H koivn emigavela avApeoa oto €3a@Pog Kal TIC PICEC 1 EVOANOKTIKA 0 XWPOG
TIOU TTEPIPAAAEL TIC pieg KAl ETINPEALETAI OTIO OUTEC Eival n pIlocealpa. 'Evag Xwpog
vYPNAWV HIKPORBIOK®WY TIANBUCHWY, €viovng MIKPORIOAOYIKAG OpacTnpIoTNTOg KOl
TaxVUTaTWV aAaywv. Ol JIKpoopyaviouoi Tou Bpiokovtal otn pi{oceaipa Baagilouv
TNV UTapén TOUG KATA KOPOV OTOV aVIAywvIoHO yia Tnv do1a0eon TpoeNng, Me
ONUOVTIKEC ETUOPACEIC OTNV AVATITUEN KOl TIOPAYWYN TWV QUTWV, 0TV OVOKUKAWGCN
TV BPETITIKWV OTOIXEIWV Kal TNV dIOBECINOTNTA TOLC OTA EUTA.

EKTOC 0T0 TOV OVTIOYWVICUO TWV MIKPOOPYAVIOUWVY, OTn pilooaipa €XEl
TIOPOTNPENOEL KOl TO QAIVOUEVO TNG AAANAETIIOPACNG TWV SIAEOPWY HIKPOOPYOVICHWY
TIOU €XEl OOV QTIOTEAECHA TIOAAEC (POPEC TNV TIPOCTOCIO TOU QUTOD EVaVTl AAAWV
TTaBoyovwy. MEAETEC Exouv OEI&el OTI Pn TaBoydva OTEAEXN KABWC KAl PUKNTEG TIOU
dnuIoupyolV CULUUPBIWTIK OXéon HE TA QUTA (UMUKOPPIZEG), AVEEAPTNTO aATO TNV
MEPOVWUEVN dpacn Toug, Otav Bpebolv oTo idI0 TIEPIBAAAOV PE QVIAYWVICTH 1
OLUBITN TOTE TTOPATNPEITAl JIOPOPETIKN €EEAIEN OTNV OVATITUEN TwWV QUTWV. H
€EENIEN QULTH TIOKKIAAEL avAAOyd TOUG HIKPOOPYAVIOWOUC TIOU GCUMMETEXOUV. H
OTIOTEAECUATIKOTNTO TG OUVOUAGCHEVNG OpAcnNC MUKOPPIJIKWY KOl WEENUWY
OVTAYWVIOTIKWV HUKNTWY TIPOOTIOBETEl TNV OPOAR OAANAETIIOpOCT] TOUG €VIOC TOU
(PUTIKOU OPYOVIGHOU.

‘Eva evdo@UTIKO aTéAeX0C pUKNTA, Fusarium solani atéAexog FsK, eival ikavo
va evioxVel Tnv avgnon ¢ Plopadag Twv QUTWV KAl va ETTAYEL APULVTIKOUG
MNXOVIOPOUC EVAVTIA TWV TIAB0YOVWY TOL PIJIKOU GUOTAUOTOC KOl TOU (QUAAQDUATOC
@utwv Toudtac (Kavroulakis k.a. 2007 kal un OnuOCIEVPEVO aTIOTEAEOUATA). H
OMOXPOVN QVATITUEN TOU OTO PIJIKO CUOTNUO QUTWV TOPATAC PE Evav OevOPOEIdN
HUKOPPIQIKO pUKNTO TOU Yyévoug Glomus, KavoO va BeATiovel TN OPETTIKA Kal
LOATIKA KATACTAGHN TOU @UTOD, EVOEXETAl VA ETIOPA OTNV IKAVOTNTA €EATIAWONG
OUEOTEPWV TWV HUKNTWVY

ZKOTIOC TNC Tapolaoag epyaciog €ival n PHEAETN TNG emidopacng dV0 PUKATWY,
evog evdo@uTIKOU (Fusarium solani otéAexoq FsK-gfp) kail &vog pukoppldikol
(Glomus intraradices), otov apoifaio OTOIKIOYO TOU PIJIKOU CUCTAUATOC @UTWV
TOMATOG KOBWC KOl OTNV QVATITUEN Twv dlAQOPwWV HOPPOAOYIKWY HUKOPPIJIKWV

O0UwWV.
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1. FTENIKA MNMEPI MYKHTQN

Ol pOKNTEG ATIOTEAOUV MIO OPAdA PIKPOOPYOVICHMVY TIOU N UTTOPEN TOUC OTO
TTAQVATN  yn XpPovoAoyeital Tepimou 400 ekatoppLpla Xpovia (www.jstor.org).
ATIOTEAOUV €va €i00C PE MPEYAAN IKOVOTNTO TIPOCOPMOYNG OTO TIEPIBAAAOV KOl
UTIOPOUV, ETUTEAWVTAC OIAPOPEC AEITOLPYIEC KAl PNXAVIOUOUC va €€aa@alicouy Tn
olaBiwon (ouvndwg €I Bapog KATIOIOL EEVIOTH) KOBWCE Kal TNV avOTIOPAywyn Toug,.
EKTOC amo Toug moboyovoug Kal TOUC COTIPOPUTIKOUE PUKNTEC, LTIAPXOUV Kol TTOAAOI
(PUTOTIPOCTOTEVTIKOI, OAAG N OvVAYVWPICN TOUC KOl N Onpogia toug yia Ta @QUTA
KaBuaTéEPNOE va YiVEL AVTIANTITH KLPIwg AOyw NG Eu@acng Tou d06nKe amo Toug
EPELVNTEC TIPOC TOUC TtaBoydvoug. Ta TeEAeLTaIO XPOVIO OPWC, TO TIEDIO Yyl TOULG
(PUTOTIPOCTATEVTIKOUC MUKNTEC EiVal TIO EVEPYO HE TIOAMEC VEEC EPEUVNTIKEG PEAETEC
(Benhamou N. et al, 2001 , Chandanie W.A et al, 2005).

O1 pUKknTeg €ival To Tpito amd Ta Tévie Paoiieia Tou Whittacker kai
TiepiAaupBavel 6 @OAa  (Mapyapitng A.X). Emedr] Opwg 08V @WTOCUVOETOUV
KOTATACCOVTAl GTOUC ETEPOTPOPOUC OPYOVITHOUC KAl YIO va ETTIRICCOUY TIAPACITOUV
ge (WVTtavoUug OpyoviopoUG 1l GaTpo@UTOUV TIAVw OE€ VEKPOUC (T.X. OAto EUAO)
OTTIOPPOPWVTAC POPIO TPOPNC aTto ToV EEVIOTN 1) TO TIEPIBAAAOV (Mapyapitng A.X).

O1 pOKNTEG €ival JOVOKOTTOPOI I TIOAUKOTTOPOI 0pyaviopoi. O1 TIOAUKUTTOPOI
OTTIOTEAOUVTOI ATIO VNUOTOEIDEIC HITXOUC, TIOU OVOPAZOVTOl UQEC KOl TO CUUTIAEYHOTO
TWV LEWV CXNUATICOLY T PUKNAAIQ, TIOU TIPOKTIKA AVTITIPOCWTIEVOUV TO «CWHO» EVOQ
pOKNTO. Z€ PEPIKOUC OTIO aUTOUCE, Ol LPEC OEV OTIOTEAOUVTAL aTd JIOKPITA PETOED TOUG
KOTTOPA, OAAG  ONnNUIoLPYOUVTOl HE  OAAETIAAANAEC KUTTAPIKEC OdlalpEoelg. Ta
KUTTOPIKA TOIXWUATO TwV TIEPICCOTEPWY HUKITWVY €ival KOTAOKELACTUEVA OTIO XITivn
N UBATAVOPAKIKEG EVWTEIG, EVW OE OPICUEVEC TIEPITITWAOEIG, TA TIAXIA TOIXWMHOTA TWV
LVPWV KAl TWV OTIOPWV EiVal TIPOCUPUOYEC TIOU TOUC ETIITPETIOLY VA {0UV CE TIEPIGOOULC
gnpaaciag (Mapyapitng A.X).

H avamapaywy Twv PUKATWVY €ival QUAETIKI] ] OQUAETIKN. H O@UAETIKN
aVaTIOPAYwWYN] YIVETAL €iTE Pe TN dlaipeon v UNTPIKOU KUTTAPOUL g€ dU0 BLYOTPIKA
gite Pe TNV eKPAACTNON BAOCTIKWVY KUTTAPpwVY. ETtiong, KOIvOG TPOTIOC OQUAETIKAG
OVATIOPAYWYNE €ival N avariapoywyr] oTIopiwv JIOPEGOL TNC HITwong Katd tnv oToia
OTn OUVEXEIO OKOAOUBE( KUTTOPIKN Olaipean. YTIAPXOUV TIOANOI TOTIOI OIQUAETIKWV

oTIOpiWV:
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a) O1 vPEg Tepaxidovtal Kal oxXnNUATi(ouy KOTTOPO TIOU CUMPTIEPIPEPOVTOL WG
oTIopI0. AUTA KaAoUvTal apBpokovidia ) apbpoaoTiopia

B) Ta KOTTOPA TEPIBAAAOVTAL ATIO €va TIOXU TOIXWHA TIPIV TO JIOXWPICHO Kol
KaAouvTal XAQUUO0OTIOPIO

y) Ta omopia avamtiooovTal VIO €VOC GAKOU TIOU KOAEITOL OTIOPIAYYEIO
TIAVW O€ PIa LI TIOU KOAEITOI OTIOPIOAYYEIOPOPENC .

0) O1 VPEG aTIO TO HUKNAAIO avaTITOGOOVTAl TTPOG TO TIAVW KOl TIApAyouv oTiopla
Tou ovopdZovtal kKovidia. Ta Kovidla gival avBekTIKA atnv Enpaacia Kai n Asitoupyia
TOUC E£YKEITAI OTO VA SIACTIEIPOUV TOUG PHUKNTEC G€ VED eVOIOTAIOTA

€) TéNog, Ta omodpla Topayovtal amd To PBAACTIKO HNTIPIKO KOTIOPO W€

eKBAGoTnOoN Kot kaAoLvTal BAacTocTiopia (M.T. Madigan et al).

emy o\

Ekéva A.1l: ZXNUATIK avamopdoTacn onuioupyiog Kovidiwv.
(Mnyn: Kapaykouvn - Koptaiou A. 1999)

Katd 1n (QUAETIKA avamapoywyry MEPIKOI HUKNTEC OUTOAVOTIOPAYOLV
(PUAETIKA, YOMETEC OTO id10 PMUKNAAIO, €V GAAD €i0N PMUKATWVY amaitolyv dlaoTalpwaon
METOEDL OIOPOPETIKWV (PUAETIKWV MUKNAIWY. DUAETIKA olVINEn uTopei va cupBei
avAPECO O€ OTIAOEIOEIC YOMETEC N UPEC. MEPIKEC (QOPEC TO KUTOTIAGGHO TOU
OTTAOEIO00C TIUPHVA CUVTINKETAL yia TNV Tapaywyr] SITTA0EId0UC {uywTrn. ZuvhRbwg
UTIAPXEl KOBLOTEPNON  METOED  KUTOTIAOGMOTIKNC KOl  TIUPNVIKNG  o0VTNENG.
ATIOTEAECUA €ival €va SIKOPUWTIKO OTASIO KOTA TO OTIoI0 TOl KOTTAPO TIEPIEXOLV dUO

EexwplotoLC amAoeldeic tuprveg (Kapaykoivn - Koptaoiou A. 1999).
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MEepPIKEC @OPEC Ol PUKNTEG

KOTA TNV QUAETIKI OvaTtapoywyn
OVaTITUOC0UY CTIOPIO TO OTIoIa €ival
TIOAU ONUOVTIKA yia TNV €mIRiwaon
Tou¢. To péyebBoC, TO XpWMa, TO
OXNUa KAl 0 apiBuoC Twv CTIoPiwV
gival xpnolpa yia v avayvwpion Eikéva A.2 amopidyyela. Twv (UPOUUKNTWV
TWV MUKNTIOKWV €100V, Zuvhowg, Ta (MnyA: Mapyapitng A.X.)
OTIOPIO €ival PIKPA KOl EAA@PIA KAl UTIOPOUV VA OlwPOUVTAl OTOV AEPA VIO PEYAAEG
XPOVIKEC TIEPIOOOLC. AUTO €EnYei TN PEYAAN dlACTIOPA TWV PUKATWY OTO TIEPIBAANOV.
Me Bdon tn 0our Twv OTIoPIWV TIoL TIAPAyoLV, Ol JUKNTEC KATOTAGGOVTAlI O€ OHUASEC,
MEPIKEC aTIO TIC TO YVWOTEC €ival, ol {UYOUUKNTEG, Ol PacIdIoOPUKNTEG KOl Ol
aoKopUKNTeC. (Kapaykouvn - Koptoou A. 1999)

O1 {uyouUKNTEC, (OTIWG N KOIVK] HOUXAG TOU YwIoL) Xapoktnpidovtal amo ta
OTIOPIO, TIOU TIOPAYOVTal amd GTIOPIAYYEID TTOU BPICKOVTAlI OTA AKPA OPICHEVWY UPWV.
O1 VEPEC OVTEC €iTE AVATITUCCOVTAL TIAVW OTIO TNV TINYN NG TPOPNG, €iTE TTAPAANAA
TIPOG TNV ETUQAVELD, EITE EI0XWPOUV EVTOC TNE TPOPNE Kal ovoualovtal pilosidn. Ta
p1{os1dn Tai(ouv onNUAVTIKO POA0 oTn BpéYn TOL MOKNTA JIOTI EICEPXOVTAl OTO
UTTOCTPWHA KAl EKKPIVOLV €v{LPA TIOL JIACTIOUV TA POPIO TNG TPOPNE TE ATIAOUCTEPO.
2TN OUVEXEID OUTA Ta POPIa ATIOPPO@OUVTOl armd Ta PILOEIdN) KOl amo  EKEi
TIPowBoUVTal 0€ OAO TO CWHA Tou PHUKNTA (Mapyapitng A.X.).

O1 BacIdIoPUKNTEC, OTIOTEAOUV TNV OPAda OTnv OTIoid AVvAKOUV Ta KOWvd
pavitapla. Ol UQPEC TETOIWV MPUKNTWV OV €ival eu@aveic, Ppiokovial pyéoa oto
OPETITIKO HPECO - XWHO, OAAG €ival €UKOAO 0paATO TO QAVATIOPAYWYIKO HEPOC TOU
OpYaVIGHOU Toug, TO Baaidlo, TO OTIoI0 TIOPAYEL T OTIOPIO PECO OE EIOIKEC DOMEC KOl
OTTOTEAEI KA TO BPWGIPO TUAMO TOL POKNTA. H 8peédn Twv BacidIOPUKNTWY, 0TIWG KAl
OTN PMOUXAO TOU PwUIoU, TIPAYUOTOTIOIEITOI HECW CUGCTHUATOC JIOKAASI{OPEVWV UPWV

(Mapyapitng A.X).

Ekova A.J ZXNUATIKA avomapdotaon Tou KolvoU HavITapIoU. ZTO E0WTEPIKO TOU
KOTtEAOU ep@avidovtal Ta Baagidia mou mapdyouy ta BaaidlooTidpia. (Mnyn: Mapyapitgl9

AX)
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2V Tpitn and Ti¢ BACIKEC KATNYOPIEC
MUKATWV, TOUC OOKOUUKNTEG, OVIKOULV Ol
(Opeg (my. o (uupouukntag, Saccharomyces
cerevisiae), 0w Kal JOPPEC TIOL TIOPACITOUV
g€ QUTA E TIIO YVWOTO AVTITIPOCWTIO TO YEVOC
Penicillium. O JQuywtng Twv OpYyavICU®WV
OUTWV, avamtoooeTal o€ i O0ur, TIOU
OVOUAdeTal OOKOG, OTO ECWTEPIKO TOU OTIOIOL
mapdyovtal ta  ormopia. Ot {0peg  eival
MOVOKUTTOPOI JUKNTEC KOl 0 KUKAOG NG {wi¢
TOUG TIEPIAOUBAVEL TOCO OU@IYOVIKI] 000 Kal Ekova A 0 JOPEC QUIKOUY. GTOUC
HMOVOYOVIKI] avaTtopaywyn. agkopUknteg (Mnyn: MapyapitncA.X.)
Ol aoKopUKNTEG, £XOULV HEYAAN OIKOVOUIKN) onuacio atnv Blopnxovia g
apToTIoling, TOU KPAGIol TNG MTUPAC K.A.TL., aAAG €ival Kal TTOAD GMUOVTIKOI yid TV
€PELVO TIOU OTIOCKOTIEl GTNV KATOVONGTN PBOACIKWY PBIOACYIKWV UNXOVIGHWY, KUPIWG
AOYW TOU YEYOVOTOC OTI OTIOTEAOUV OTIAEC €KOOXEC EUKOPUWTIKWY OPYOVIGHWV.
Emiong, o aockopoOkntag Penicillium €xel 1daitepn onuagcia yia 1ov avBpwro, oOxl
MOVO YIOTI ATIOTEAEL TNV TINYN TTOPAYWYNG TNG TIEVIKIAIVNG, aAAd Kal YIOTi KATIOIA €idn
TOUL POKNTO OUTOU XPENOIPOTIOIODVTAIL VIO TNV TIAPAYwWYr TUPIWVY, OTIoU Ta €v{UMO TIOU
TTapdyovTal amd TNV PHoUXAA divouv &va XapaKINPIoTIKO dpwia (Mapyapitng A.X.).
2TOUG MUKNTEC, OVAKEL TO ONUAVTIKOTEPO KAl TIOAUTIANBECTEPO ABpoloua
@uToTIO00YOVWY HIKPOOpYyovIoU®Y. [Mepiloadtepa amo 8.000 €idn PUKATWY €XOLV
TIpoadlopioTei WG @utoTtaboydva. Ta @UTA TIPOCRAAANOVTOl OTIO OIOMOPETIKA €idn
MUKNTWV. OpIGUEVOL PUTOTTAO0YOVOl PHUKNTEG UTTOPOUV va TIPOCPRAAAOUY TIOAAG €idn
QUTWV, AANOI PHOVO Aiya €idn, evw PEPIKOI, TIPOGBAAoLY pbGVo éva €idoC @uToL. Q¢
oampoO@UT, Ol PMUKNTEC UTIOPOUV va GUMPBAANOLV padi pe Ta PBaktipla Kot GAAOLC
MIKPOOPYavIoPOoUE 0T XOUMPOTIoINGN Kal dlatpnaon Tng yoviuotnTag Tou £3A@QOUC.
ZxedOV OAOI Ol PUKNTEG €XOUV TNV IKOVOTNTA ATIOoUVOEDNC TTOADTIAOKWY OPYOVIKWV
0UCIWV, TIG OTIOIEC XPNOIMOTIOIOUY WC TINYEC EVEPYEIAC. AAAOI TTAPACITOUV O OVWTEPA
QUTA PE TNV OTEAN Poper toug, T.X Fusicladium dendriticum (PouIKAGSIO PNAIAG)
Kal {ouv OaTIPO@UTIKA HE TNV TEAEID pop@N Toug T.X Venturia inaequalis wcg

aokKopukntac. (Mrekpng ®. 2009)
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H emiBiwon kal avAttuén Twv PUKNATWY, eEAPTATAl G€ TIOAU PEYAAO BaBud armo
TIC OLVONKEG TIEPIBAANOVTOCG, OTIWC TNV LYPACia, TN Bepuokpaacia, TN dlaBecINOTNTA
TPOPNC, TA OTIOI0 ATIOTEAOUV TIAPAYOVTEC TIOU KaBopidouv TN duvatoTnTa TIPOCANYNG
TWV BOPEMTIKWY OTolxeiwv. MoANoi POKNTEG Kupiwg @utoTtaboydvol, HPTopolv va
avaoTeilouy TNV QUTIKNA OvATTVEN. ETiong avaoTtoAr otnv avdamtuén Tou @utol
MTTOPEI va CoLUBEl Kal amo pn TTaBoyovoug PUKNTEC, Ol OTIOI0l KATW OO OPIOUEVEC
OUVONKEG, €XOUV TNV CULUTIEPIPOPA TtaBoYOVWY. OUwWE, 0 POAOC TWV HUKITWVY EKTOG
aTo €TCAMIOG UTTOPED va aTTIOOEIXOEl KAl EVEPYETIKOC, DIOTI UTIOPOUV VA EVIGXVOULV TNV
GULVA TOU @UTOU. ZUPQWVA HE PEAETEG, MUKNTEC TOU yEvoug Trichoderma spp. Tou
apayouvv Kutrapivn (cellulose) kaBw¢ Kal EUAAVACEG PTTOPOUV va ETTAYOULV ALILVEC
ota @utd (Rotblat et af, 2002). Mpdogata amodeixtnke 611 n hydrophobin-like elicitor
Sml TOU (QUTOTIPOCTOTEVUTIKOL MOKNTO €dA@oug Trichoderma virens emayel
Al0oLOTNUATIKA aVOeKTIKOTNTO 0To PUd (Djonovic et al, 2007). ®utd pullov HE
OTI001TINGN Tou SmI yovidiou €3€1Eav HEIWPEVN ETIAYWYT TOU (QOIVOUEVOU, YEYOVOC

TIOU KATAJEIKVUEI TNV CNUAVTIKOTNTA TOU 0T onUaAtodotnaon tng Guuvag Tou EEVIOTH.

1.1. ANTAIQNIZTIKOI MYKHTEZXZ - MH NMAGOIONA ZTEAEXH

Omnw¢ @aivetal, 10 £da@og Kal €I0IKA N PILOC@AIPA ATIOTEAEl TIEQIO OKANPWV
QVTITIOPOOECEWY KOl ULTIEPUETPOL avtaywviopol. Ori opyaviopoi mou {ouv oTn
plloo@aipa  avtaywvidovial oxedov To OUVOAO Twv AWV  opyaviopwv. TMa
TIAPAJEIY U, TA OKAPEN TPEPOVTAL HE PUKNTEC VW Ol HUKNTEG KAl TA BOKTNPIO JYE TNV
oelpd  Toug pmopolV va TIPoofdAlouv  okdpea. ETiong, OAANAETIIOPACEIC KOl
OVTOYWVIOUOCG ULTIAPXEl KOl METAED WEEAIMWY HIKPOOPYOVIOUWY. Baktrpla Tou
OULYKOTOAEYOVTOl GTOUC OVIAYWVIOTEC, avTaywvidovtal HETAED TOuG I KOO KOl JE
GAAOUC PUKNTEG KABWC Kal Ol PUKNTEG TIOU CUYKOTOAEYOVTAI OTOUC OVTIOYWVIOTEC,
avtaywvidovtal PJeTagL Toug 1 HE AAAOULG HIKPOOPYAVIOHOUG. MePIKOUC amd Toug TIio

ONUAVTIKOUG OVTOYWVIOTIKOUG HUKNTEG Eival;

1.1.1.Trichoderma spp.

To yévog Trichoderma TepIAaPBAvEl €idn PN MOALCUOTIKWY CUUBIWTWV TWV
OQVOTEPWVY @QUTWV, €idn TIOU TIOPACITOUV 0€ AAAOULG MUKNTEC Kal €idn ToL €gival

TIEPICTACIOKA TIOB0oyova. ATIOTEAOUV TO TIIO CUXVA OTIOPOVWHEVO YEVOC HUUKITWV aTto

12

Institutional Repository - Library & Information Centre - University of Thessaly
04/06/2024 21:29:14 EEST - 18.222.182.37



T0 €0a@oC KAl Ol TIEPICOOTEPOL, amd Ta -y

OVTAYWVIOTIKA GTEAEXN, AVATIAPAYOVTAL OYEVWG. I )
MeAETeg deixvouv, Tw¢ n Opdcn Twv

MUKNTWV TOu yévoug Trichoderma Kot Twv

TOBOYyOVWY  PUKATWV  UTIOPEl  va  EUTIAEKEL

€UUECOLC MNXOVIOPOUG TIoU  polddouv oty

ETTIKTNTN OlIOCUCTNUATIKA OVOEKTIKOTNTA KAl TNV

gTTayopevn amo  pi{oBaktnpla  SIOCUCTNUATIK)

avtoxn. To 1997, o Bigirimana et al, £d€1€e g

n e@apuoyr) ToU OTeAéxoug  Trichoderma

harzianum T-39 ot0 €£da@og 00nynoe otnv

avtioTaon Twv  @UAAWYV TOU  (PACOAIOU  OTnVv —

aoBévela TIou TIPOKOAOUV Ol PUKNTEG B. cinerea o pukntag Trichoderma harzianum

Mnyn :www.mycology.adelaide  .edu.au
/.. ./Trichoderma/

MapdAANAQ, CUUEWVO HE HEAETEC, LTIAPXOUV TPEIC KATNYOPIEC HOpPiwv Tou

kat C. lindemuthianum.

Tapayovtal omo ta €idn Trichoderma, omw¢ Tpwteiveq pe evduUaTIKY OpAacn ToU
dleyeipovv TN  PloolvBeon aiBuleviov (Fuchs et al. 1989), mpwrteive¢ TOUL
OpaoTNEIOTIOI0VV TOUG HNXOVICUOUG OVTIOXNG Kol a@opolV KUPIiwg TNV avtidpacon
uTtepevaiodnaiog (Woo et al. 2003), kabw¢ Kol dOIAQOoPa OAlyoCOKXOpidla Tou
AEITOVPYOUV w¢ Oleyépteg (elicitors) Kal €mayouv PnxaviopoUC avioxng oTa @uTa
(Kubicek et al. 2001). AKOPnN, UTIAPXOULV MUOKNTEG TIOU TIOPACITOUV GE€ GAAOUG
maBoyovoug MPUKNTEC Kol Tapayovtag €v{uua OTIOIKOOOUOUV TO KUTIOPIKO TOU
ToiXwpa, Bavatwvovtag Ta.

TENOG €KTOC TNG TIPOCTATEUTIKAG TOU OpAoNnC, O QATIOIKIOUOC TOu PIJIKOU
OUGTHNMOTOG aTIo €idN auTol TOU YEVOUC, GUXVA EVIOXVEL TNV AVATITUEN TwV pI{wv, TNV
TIAPAYWYIKOTNTO TNC KOAAEPYEIOG, TNV OVIOXH OTNV OPIOTIKN) KOTOTIOVNGON Kal TNV

TIPOCANYIN BPETITIKWVY OTOIXEiWV.
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1.1.2. Pythium oligandrum

To €idog Pythium oligandrum agopda évav
COTIPOPUTIKO WOMUKNTO TIOU OTIOTEAEI GLYXPOVWC
KOl TIOPAOITO TIOAAWY GAAWV MUKNATWY Ol OTToiol
OVNKOUV KUpiwg oTa yévn Botrytis, Fusarium kail
Phytoyhthora. Mo va tpagei, XpnoldoTolEi 1o
TIEPIEXOUEVO TWV UPWV TOL QUTOU OTIC OTIOIEC Kal
OlElodVEL, KOl TA EKKPIMOTA TWV PIWV OTIC OTIOIEC
TIPOOKOAAATOL  AVO@QEPETAl TIwC 1N Tapaywyn
KUTTAPIVOAUTIKQWV €VUPWV 0T TO HUKNTO QUTO

) ) . ) . Eikéva A.6 ZToplo T0U  WOHUKNTA
gival 1600 auénpévn  TOU  Eival KAV VO pythium oligandrum

ATTOBI0PYAVGGE! TO TIAEOV EVIGXULEVO WE KuTtapivy | TYA:www.radio.cz/en/article/56186
KUTTOPIKO ToiXwua Tou Taboyovou Phytophthora parasitica katd Tnv TpooTiddeia
dleicduon¢ Tou aTo KUTOTTAACOUA Tov &eviaTr] Tou (Picard et al. 2000).

O avVTayWVICTIKOC OUTOC MUKNTOG TIPOAYEL TNV OVATITUEN TWV QUTWV, HECW TOU
GUECOL EAEYXOUL TIOU OOKEL GTNV TtEPIOXN TNG PICOCPAIPAC ] KOl UE EUPECO TPOTIO
ETIAYOVTAG UNXaviopuoU¢ dlIaGUOTNUATIKAG TIpootaaciag Twv @utwv. Ot Le Floch et al.
10 2003, dlamicTwoav OTI TO €id0¢ aLTO, €ival IKOVO va PETAROAIZEl TTAPAYwWYa TNG
IVOOANG, OTIWG TPUTITOPAVN KOl IVOOAO-3-0KETOADEDON Yyia va OCUVBECoEl HIa
tputttapivn (TNFF) péow TtOu PIOCULVOETIKOU povoTtatiod TG TPuTTadivng. H
OTTI0PPOPNCT AUTHC TNE 0LCINC, TIOL PEPEL OPOIOTNTEC HWE TNV avgivn, amd TI¢ pideg Twv
QUTWV, 0 KATAAANAEC GUYKEVIPWOEIC CUOXETIOTNKE HUE TNV QLENUEVN AVATITUEN TWV

QUTWV.

1.1.3.Piriformospora indica

O Piriformospora indica, propei va
OVaTITUXOEl 0 auIyeic KOANEPYEIEG KO QEPEL
TTOPOUOIa  AEITOVPYIKA KOl (PUCIOAOYIKA
XOPOKINPIOTIKA  PE  TOUC MUKNTEG  TIOU
OVOTITOOO0UV OEVOPOEIDEIC HUKOPPILES, OTIWC
gival n pPETaQOPA BPETITIKWV OTOIXEIWV KOl
VEPOU PECW TWV UPWV OTIG PIfEC TWV QUTWV

(Singh et al. 2000, Varma et al. 1999). EIKOVOA.7:
MIKPO@WTOYypO@ia  HIKPOCKOTIIOU  TOU
Piriformospora indica
Mnyn: www.amity.edu/AIMS/
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Emiong, €xel dlOTIOTWOEI OTI 0 EUBOAIOCUOC PUTWV PEYAANG KOANEPYEIOC ME
T0 PUKNTO OUTO, OTIWG 0 KATIVOG KOl TO KAAOUTIOKI, TIPOKAAEoe av&nan tng Blopdlag
Toug Katd 50% (Varma et al., 1999). d®aivetal TTWE N AUVENTIKN OPACH TIOU OOKEN 0
MOKNTOG O@EIAETON TNV IKAVOTNTA TOU VO SIOAUTOTIOIED KOl VO PJETAQEPEL POPOPIKA
1ovta (Sudha et al. 1998, Varma et al. 2001).

EmumAéov, n épguva Tavw o€ dV0 PAPUOKEVTIKA QUTA, To Spilanthes calva kai
10 Withania somnifera €dei&e auvénuévn avarmtuén ¢ OAIKNC Biopalag, auvénuévo
aplOud avBoTadltv Kol OTIEPUATWV KOl BEATIWUEVN QVIOXK O GUVONKEG Enpaaiog
(Rai et al. 2001).

O1 Peskan-Berghofer et al., 10 2004, pYeAETNoOV MO OIOPOPETIKY TITUXI TOU
pMOKNTO 000V a@OoPd TNV OAANAETIIOPACON TOU HE QUTA Ta OTtoio dev avaTtiOOOoLV
MUKOPPIJIKEG OXETEIG, OTIWG TO Arabidopsis thaliana kal mw¢ autd 10 yeyovog TIPoAyel
TNV OVvATTuél TouG. H TIpocéyylor) Toug NTOV VA HPEAETNOOLV TO TIETITIOIO TIOU
TapdyovTal w¢ aTtOKpIoN aTn cuvlTapén @UTOL Kal HUKNTO Kol OXETI(ovTal PE TNV
avénuévn avdamtuén Tou @UTOU. ETtiong, avixvelTnKe PIa TPOTIOTIOINUEVN WOP®N TNG
B-yAukoa1ddong PYK 10, g mo d@bovng mpwIeivng twv pi{ev, TIou OXETIETal U
TNV av&nuévn avtoxn o€ GUVONKEC Katamovnong. TEAoC, n avénuévn olvBeon g
ouvBetdong NG PeBelovivNg, LTTOBEIKVUEL TNV EUTIAOKI) TOU HUKNTO OTn PBloolveeon
TOU AIBUAEVIOUL KOl TWV TIOAUOUIVWV KABWE N S-adevoaUA-UEBEIOViV TIOU TTAPAYETal

aro 10 €vUPO aUTO TIAI(El oNUAVTIKO POAO 0T PIOGUVOECT AUTWY TWV HOPIwWV.

\\A.Fusarium oxysporum

Ta TIEPIOCOTEPA  OTEAEXN  TOU
Fusarium oxysporum £xouv To6oyovo
opaan. Evtoutolg €xel avakaAu@Oei Eva pn
TaBoyovo oTéAexoC 10 Fo 47 1o ortoio dpa
EVAVTIO Ot 0O0BEVEIEC TIOL TIPOKAAOULVTAL
amo QOUCApPIO KOl OTTOdIGETAl KUPIWE OToV

OVTAYWVIOUO TOUC YIO BPETITIKA CTOIXEIO
Mnyn: www.doctorfungus.org/.../
Fusarium_oxysporum.htm

O guPoAiacpog pIlwv QAacoAIol e TO OTEAEXOC OUTO TIEPIOPICE TNV OVATITUEN

(Fuchs et al. 1997, Duijffet al. 1998).

Tou TaBoyovou pUKNTa Fusarium oxysporum f. sp. pisi, omnv emdepuida kal Tov

€EWTEPIKO PAOIO TNC pidag (Benhamou and Garand, 2001 ). O amoIKIOPOC TNG pidag
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amd TO QAVIAYWVIOTIKO OTEAEXOG @oulapiov TIPOKAAECE Tnv amobeon evog
0dI0TIEPACTOU UAIKOU, TIOU TIEPIKUKAWVE TIC LPEC TOL TIABOYOVOU PUKNTA KOl TO OTI0I0
CLOCWPELOTAV OTO ATIPOCPANTA ayyeia Tou EVAoL. To yeyovog autd PapTLPd, OTI Ol
piec ToU &evioTr ONUOTOdOTHONKAY WOTE VO AVTIOTOO0UV OTnV €I0BOAN PEGW NG

Aaueang JIEyePONC MIOG OAANAOULXIOG U €EEIBIKEVPEVWV OUUVTIKWV OVTIOPATEWY.

1.1.5.Fusarium solani K

To 2005, o1 Kavroulakis et al.,
TOPATAPNCOY TNV IKAVOTNTA  €VOG
OpYyavIKOU  (UTIKOU  UTTOGTPWHOTOG
TIPOIGV BepPOPIANG BloaTtolkodOuNaCNg
OTEUQUAWVY  OIVOTIONOG KOl OTEPEWV
OTIORAATWV EAaIOLPYIOG, va Tteplopilel
Y eEamiwon tou Ttadoyvou HukNTa Ekéva A.9. MIKPOOKOTIKI (QWTOypa@ia Tou
Fusarium oxysporum f.sp. radicis- upOknta Fusarium solani

. , : , Mnyn:
lycopersici oTiC piCeq QUTWV TOPATAG  yyw, gametec. comy.../mycoherbicides, html

0E OXEON HE QUIA TIOU €ixav avatTuxBei o LTOCTPwUA TOPENC. ALO XPOVIa
apyotepa, To 2007, ol idlol EPELVNTEC, HE NUIEKAEKTIKA LTTOGTPWUOTO, OTTOPOVWCAY
éva oTéAEXOC TOU Yyévoug Fusarium amd pideq QUTWV TOPATAC TIOU EiXOV aVOTITUXOEI
OTO i0l0 KOUTIOGTOTIOINUEVO UAIKO QVOUEUIYUEVO PE TOPEN. TO OTEAEXOC OUTO TIOU
avagépeTal w¢ Fusarium solani K (Fs-K) nrav kavo va emayel dl0oLCTNUATIKI
avBektkotnta (ISR) evavua otov maboyovo pOKNTa Septoria lycopersici Tou
TIPOCBAAEL TO QUAAO TNC TOMATAC KOl Opd OVIAYWVIOTIKA w¢ TIPo¢ Tov Ttaboydvo
MOKNTa ToU €dd@oug Fusarium oxysporum f.sp. radicis-lycopersici (FORL).

Eivar mbavoe, o puknrag FsK va orotelei &va OTéEAEXOC TO OTIOIO
avtaywviletal To aboydévo FORL d1ekdIKwvTag TO id10 d108€aipo vTIooTPWA. Towg
TIOAl VO OOKei emidpaocn otn PIWOIPOTNTA TOL TIABOYyOVoL Kal TNV  IKavoTnta
BAACTNONG TWV OTIOPIWY TOL EEAITIOC TNG GUVOECNC PUKNTOKTOVWY EVWTEWV.

O poknrag FsK eival 1kavog va dlelcdlel ot pide¢ Tou @UTOU Kal va
avamt0ooeTal 6To0 QA0IO NG pPidag 15 NUEPEC META TOV EUPROAIOGUO TOL OTIWC KOl VO
EIOXWPEI OTOUC NOUAYYEIWDEIC TWANVEG dlaPlvTag w¢ evdoguto. Fl kavotnta
OTIOIKIOMOU TWV NOUOYYEIWIWY CWANVWY waTO00, €ival KATI TIOU XOpaKTNPIilel Toug

MOKNTEC TIOU OTTIOTEAOUV TTOB0YOVa TV PIJMV KAl YIO TO AOYO OUTO, N dUVATOTNTA £VOC
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WEEANIOU OTEAEXOUG VA AVATITUCOETOl AEOOVA KOl XwWPIC va TIPOKOAEI CUUTITWUOTO
00BEVEING OTO QUTO ONAWVEL YO AoLVNBOIOTN OAANAETIIOpOCN HETAED MIKPORiou Kal

@uToU.

2. TENIKA TIEPI MYKOPPIZQN

O 6po¢ pukoOppIZa BIATUTIWONKE YIa TIPWTN @OoPd amo Tov Mepuavo Botaviko
Frank 1o 1885 Kal Xapaktnpiel pia oupfioon PETAED @UTWV Kal YUKATWY. O 6pog
"UUKOPPIZa" XPNOIYOTIOIEITAl YIO VO TIEPIYPAPEL TIC IDIATEPA OAANAOEEAPTWHEVEG
OXEOEIC, OTIC OTIOIEC OE YEVIKEC YPOUUEG O MOKNTOC TIOPEXEl OTO QUTA — EEVIOTEC,
ovopyava GUOTOTIKA (TL.X. @WOEOPO0, ALWTO) KABWC Kal TIO TTIOADTIAOKEC OPYOVIKEG
EVWOEIC TIOU CUVOETEL 0 id10¢ (TT.X. PUTOPPOVECG) KAl O€ AVIAAAAYHA TTAipVEl O AuTA
vdatavOpakeg (Harley & Smith, 1983). ZTIC OUUPBIMCEIC OUTEG, OAANAETIIOPOUV T
QUTA - EEVIOTEC, Ol GUPPBIWTIKOI MUKNTEC Kal Ol EBA@OAOYIKOI TTapayovieq. O piKNTAG
aroteAei dnAadn éva gidog peodlovta PETAED QUTOD Kal £5AQOUC.

O oXNUOTIOPOC PUKOoPPILWY €ival @AIVOPEVO TIOAD O10ded0UEVO OE OAEC TIC
(PUTOKOIVOTNTEG TNC YNE Kol dnuIoupyeital oTi¢ pideg TAVW O€ TTOCOCTO TIAVW aTo TA
OU0 TpiTa TwV QUTIKWV eIdwV (Fitter & Moyersoen 1996). MaAaloVIOAOYIKA ELPUOTA
Ocixvouv OTI PUKOPPIEC oxnudTilav KOl Ta TIPWTA @QUTIKA €idn Ta oToia
EM@avioTnkav otnv yn. TEAOC, TIOAAA €idn aUTOTPOPWV OPYOVIOU®WV, TIOU O&v
oxnuatiouv pIdIKa TPIXidIa i Kal pideg, UTIOPOLV va UTIAPXOUV OE OPICHEVEC TIEPIOXEG

AGYW TNC IKavOTnTog dnuioupyiag pukoppilwv (Fitter 2005).

2.1. O PONOZ TQN MYKOPPIZQN

O1 pUKOPPIZEC TPOPOSOTOUV TA QUTA PE aVOPYAVEG DAEC OTIO TO £D0POC, Ol OTIOIEG
o€ OIOQOPETIKN TEPITIILWON 0ev Ba eixav TpooAn@Bel. Ol LEEC TWV PUKOPPIJIKWV
MUKATWV €X0uv T dUVATOTNTA VO OULEAVOULV TNV ATIOPPOQPNTIKY ETUPAVEID TNC PIOC.
Mo mapddelyua, ol Rousseau, Sylvia kai Fox (1994) Bprikav OTI TTOPOAO TIOU Ol
E00QIKEC LPEC NTAV AlYOTEPEC OTIO TO 20% TNG GUVOAIKAG MALAg TNE OTIOPPOPNTIKNG
ETIPAVEIAG, OULVEICQPEPAVE GXeOOV 80% OTNV OTIOPPOPNTIKN) ETTIPAVEIN TWV VEAPWY
OTIOPOPLUTWY KWVOQOpwV. Ouwg, yia va €ival n PHuKoppl{a ATIOTEAECUOTIKA OTNV
TIPOCANYN OPETITIKWY, Ol LEEC Ba TIPETIEL VO KOATOVEUOVTAL TIEPA OTIO TN OTEPNTIKA
{wvn BPETTTIKWV TIOU dnulovpyeEital yupw amo 1N pida. H otepnTikr {Wvn BPETTIKWVY

ovaTITOGOETOl OTAV TO OPETITIKA CUCTATIKA O@AIPOUVTAl aTd TO €dA@IKO SIAALUA
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ypnyopotepa arm’ OTI TIpooTiBevial oto Péco dlaxuong. Mo éva 16v pe  MIKPN
KIVNTIKOTNTO, OMWwC TO @PWOEOPIKO, Hio ofeia kKol otevly otepntikny  {wvn
QVATITUCGETAl YOPW Kol KOVIA atn pida. Ol b@éC UTIOPOoLV VA YEQPUPWOOULY OUTH TN
oTeEPNTIKA {wvn Kal va avartdooovtal ge €0agoC HE IKOVOTIOINTIKA OTToBEUaTa
PWoQOPOU.

To JIKTLO TWV ICTWV TOU PUKNTO CUYKPATEL PE TETOIO TPOTIO TO £00QOC, WOTE VA
EEO0@AAI(eTOI TIEPICTOTEPN LYPOACIA, EVW EUTIOdICEl TNV dIABPWAN TOU €XAPOLCG KAl
TNV €PNUOTIOINGN TOL 0€ ENPA KAipata. ETiong, ota o@EAN Twv HUKOPPI{WV UTTOPOLV
VO GUUTTEPIANEOOLV N abEnaon TN¢ Tapaywyng Kabwg Kal n BeAtiwon ¢ IKavotntog
OUCOWPELONG OPETTIKWY OToIXEiwV otV Teploxn ¢ piag,. H mpdoAnyn
MIKPOOTOIXEIWY, OTIWG 0 WeLAAPYLPOC KOl 0 XOAKOG, BEATIWVETOL OTIO TNV TIOPOUTIa
Twv HUKopPIlwy, OIOTI yia OUTA Ta OToIXEia n TIPOcANWn amd TN pida ermiong
TieplopideTal  AO0yw  TIeploplopévng  dldxuong. Mo oToixeio  peE  PEYOAUTEPN
KIVNTIKOTNTA, OTW¢ TO VITPIKA, N OTEPNTIKN {Wvn €ival TTAATIA Kal €ival AlyoTEPO
TBavVO Ol LPEC VA aVATITUXB0UV EKTEVWC 0T {wvn TIOU OgV ETTNPEACETAl JOVO OTIO TN
pica.

‘Eva GANO TIpOTEPNUO TIOU OTTOdIOETAI OTOUG HUKOPPIJIKOUG MUKNTEC E€ival
TIpoofacon oe OeEOUEVEC QWOEPOPOL TIOU Oev €ival €UKOAA OIABECIPEG OTA QUTA
(Miyasaka kai Habte, 2001). 'Evag pnxaviopog yla auth] Tnv mpocfacn eival n
(PUCIKOXNMIKN] OTIEAEUBEPWON 1 OECUELCT OVOPYOVWY KOl OPYOVIKWV HOPPWV
PWOEOPOU PECW OPYOVIKWVY 0&EwV. KATTOI01 EKTOPUKOPPIZIKOI HUKNTEG £X0OUV PBpedei
OTI TIOPAYOUV HEYAAEC TIOCOTNTEC OLOAIKOU 0EWC KOl OUTO UTIOPEI TOUAAXIOTOV
MEPIKWCG VA €ENYNOEl TNV ETIOLENPEVN TIPOCANYN TWV OPETITIKWV CUCTATIKWY 0OTI0
EKTOLUKOPPIJIKEG pilec. 'Evag OeV0TEPOC UNXOAVIOUOC PE TOV OTIOI0 Ol PuKOopPIIKOi
MUKNTEC OTIEAELOEPWVOLY AVOPYOVO (PWOPOPO, Eival PECW avopyovoToinang Tng
OpPYOVIKAG ouaiag. AUuTO cupPaivel e LOPOALON HECW PWOEATACNC TWV ECTEPIKWV
OECUWV TWV OPYOAVIKWV Pwa@opIkwy (C-0-P).

O1 puKoppPIdIKOi HUKNTEG, £TTIONC, OLUPPBAAAOLY CTNV aTmobrikevon Tou AvepaKa
OTO €0a@0C, €VW Ol LPEC TOUG OTIOTEAOUV OywWyoU(, HECW TWV OTI0IWV 0 AVOPAKAG
METAPEPETAL OTIO TIC PICEC TWV PUTWV GTOLC HIKPOOPYOVIGHIOUG ToU £dA@OUG TIOU €ival
LTTELOULVOI VIO TNV ATIOCVVOEDT).

TENOG Ol PHUKOPPIZEC PTIOPOUV VO CUMBAAAOLY GTNV avadACowaon TIEPIOXWY TIOU
gival exBpIkEC ata @UTA, OTw¢ 0A@EN TIoU £Xouv dlaPpwOei coPapd 1 €xouvv LWNAO

ETTEDD AAATOTNTOC, AOYW TNG IKAVOTNTAC TIPOCANWNG BPETITIKWY OTOIXEIWV.
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2.2.TYINOI MYKOPPIZQN
‘Exouv avayvwploBei d1a@opeTIKOi TUTIOI HUKOPPIJIKWY OTIOIKIOV PE Bdon Tn
HMop@oAOyia TOUC, GTOLC OTIoIoUG TTEPIAAUBAVOVTOL SIOPOPETIKEC OUAJEC MUKNTWVY KAl

QUTWV &eVIOTWV. Z0PPWVA UE Tov Read (1998) ol pukoppileg dlaKpivovTal OE:

2.2.1.EKTOMUKKOPIZEG

Ol €eKTOPUKOPPIZEC OTIAVTOUV Of MIKPO OXETIKA 0OpIOUd @QUTWVY, KUPIWC
000IKWV KOl oxnuatiCovial oTig pideg dévipwv amo évav  Bacidlopdknta N
OoKOMUKNTa. H 0Ttapén toug eival amapaitntn yia TNV EyKATAoTaon Kal TNV emiinaon
000IKWY OeVOPLAAIWY, 1BI0ITEPA TWV  KWVOQOPwWV. APXIKA, 0 HUKNTOC TIOU
uTtoBonOsital amo TIC EKKPIOEIC Twv pIlwv, oxnUaTiel Eva gido¢ pavdla 0 0oToiog
TIEPIBAAAEL T AeTTTA pIdidla. O povdLag dla@EPEl TIOAD G€ TTUKVOTNTA, XPWHA, Kal
LEr, avaioya HE TOV IOIAITEPO GUVOUACOUO HUKNTO-@UTOD. O pavdlag auv&Avel v
OTIOPPOPNTIKA  ETIIQAVEID TwWV PI{WV KOl CUXVA N popeoloyia Ttwv pPIdidiwv
ETINPEALETAI, PE OTIOTEAECHO TO OXNUATICUO dIXGAAC KOl CUCCWUATWONG. € GUVEXEID
TOU Pavdla LTTAPXOLY OEGUEC LPWV TIOU ETTEKTEIVOVTOL OTO £D0(QOC. ZUXVA, Ol OEGUEC
UPWV CUYKEVIPWVOVTAIL yia va oxnuoticouv pi{opopea, Ta oToia gival @avepd ola
yupvoU o@BoAuol. Or1 LEEG evLUATIKA EICEPXOVTAl PESO OTOUC HEGOKUTTAPIOUC
XWPOUE Kal axnuati(ouv yopw amd ta KOTTIOpA TNG ETUOEPUIOAC KAl TOU @AOIoU €va
€i00¢ TIAEyHOTOC, TIOU €ival yvwoTO W¢ TIAEyUa Tou Hartig amo tov Robert Hartig mou
Bewpeital o 10pUTAC TNG daaikAG PloAoyiag. To TAEypa autd €ival kKal to KOPIO
YVWPIoPO autol Tou gidoug TNG Hukoppllag. Ot aviveg Tou TtapayovTal OTo TIC Pileq
KOl TO JOKNTA TIPOKAAOUV abENan TOU HEYEBOUC TWV KUTTAPWVY TwV PILidIwVY.

Ol eKTOPUKOPPIZEC aTIaVTIWVTOL 0 dACIKA €idn, amo Bduvoug PEXPL OEvdpa.
MoAAG amd Ta @UTA - &EVIOTEC QAVIKOUV OTIC OIKOoyéveleC Pinaceae, Fagaceae,
Betulaceae, kal Myrtaceae. Mavw omé 4000 €idn MUKATWY, TIOL OVIKOLV KUPIWG
oTouG PBacIBIOPUKNTEG, KOl AlYyOTEPO OTOUG OOKOMUUKNTEG, €ival yvwoto OTl
oxnuati¢ouv eKTOPUKOPPIZEC. ToANOI amtd auTolC TOLG PUKNTEC TIAPAYOULV HOVITAPIO
ota ddon. MepIkoi PUKNTEC €XOUV TIEPIOPICHEVO €0POCG EEVIOTwY, OTWC 0 Boletus
betulicola og Betula spp., v AANOI €x0uv PEYAAO €0POC EEVIOTWVY, OTIWG 0 Pisolithus
tinctorius, Tou oxnUATilel EKTOPULKOPPILA PE TIAVW OTiO 46 €idn dEVOPWV TIOU AVIKOUV

€ TOUAGXIOTOV OKTW YEvI.
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2.2.2.Evd0UUKOpPILEG

H evdopukoppila sival o 1o d1adedopévog TUTIOC PMUKOPPILaG, a@ol amavid
OTa OU0 TPITO TOUAGXIOTOV TWV XEPCAIWV QUTWY Kal QAiveTal OTI ALTA N GUURIWaoN
gival n TAéov a@Bovn Kal SlIadEDOMEVN OE XEPOOIA OIKOGUOTHHOTA. Z€ AVTIOIOOTOAN
ME TNV EKTOPUKOPPILA, N EVOOPUKOPPILa deV OXNMUOTI(El TOV TUTTIKO PavdLa yUpw OTio
Ta PICidIa, aAAA Ol UQEC TNC EIGEPXOVTAL OXI HOVO PETOEL TWV KUTTAPWV TwV PILidIwv
OAANG KOl péca o€ outd AvtiBeta amd OTI cuPPaivel Pe TNV EKTOUUKOPPILA, N
€EVOOUUKOPPI{a Oev TIPOKOAEI ONUOVTIKI OIOYKWAON TWV KUTTAPWY TwV PIJKWOV
TPIXIOIWV I XOPAKTNPIOTIKEC OVATOUIKEC UETARBOAEC OTIC PileC.

Ol evdopUKOPPIZEC TTEPIAAPBAVOLY TPEIC KUPIoUC TUTTOUG. OI 800 gival TTOAD
€CeIdIKELPEVOL: 0 évag TOTIOC OTIAVTIA OTO PUTIKA €idn tng ta&ng Ericales kat givai
OOKOHUKNTOC, 0 8¢ AANOC €ival BaacidloplKNTAC Kal OTIAVTIA O€ QUTA TNG OIKOYEVEIOC
Orchidaceae. Kail atoug 000 autol¢ €EEIBIKEVLPEVOUC TUTIOUC MUKOPPILWY, 0 JUKNTACG
€@00o1ael TO PUTO e dlwTo (N) Kal wo@opo (P) Kal Kol Pe KATIOIO IXVOCTOIXEIa.

O Tpitog TUTTOC EVOOUKOPPILO KAl 0 TIAE0V dladedopévog sival 0 Buaavoeldrg-
oevdpoeldng (arbuscular) kait otn d1ebvr) PBiBAIoypaia avagépetal wg Arbuscular

Mycorrhizal Fungi (AMF).

Ektopukoppila Evdopukoppila

DAOIOG

Eikova A.10 ZXnUOTIKN arteikdvian ¢ dounig (o) g eKTopukoppilag Kai (B) g
evdopukoppllag (Mnyn. biology, uwsp. edud.../symbioses/endomyco. him).

2.2.3. Aevdpoeldeic MukoppIleg
O devdpOoEIdNC TUTIOG EVOOUUKOPPILOG OTTIOVIA OTIC TIEPIOTOTEPEC OIKOYEVEIEG

TWV OTIEPPOPUTWV (UE TNV OIKoyEvela Cruciferae va aTtoTeAE Yia aTo TIC EAAXIOTEC
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eCAIPETEIC), OTIWC E€TioNG o€ TITEPIDEC Kal ae Bpuoguta. Mavw amo 150 e€idn
{LyouUKNTWV TIOL avikouv otnv Ta&n Glomales oxnuatiCouv Buadvoug (arbuscules)
eVIOG Twv pilwv (Morton & Benny 1990). O1 €1d1Koi oxnuatiopoi, amd Toug oToioug
TIPOEKUWE KOl N OVOpAsia TOu HMOKNTO, OATIOTEAOUV TA OhuEia OTIOU Ta OPETITIKA
oToIXeia avtoAAdooovTal PE LOATAVOPAKEC METOED MUKNTO Kol @uTOU (Smith &
Cianinazzi-Pearson 1988).

Ta Opemtkd oToiXeio TIpocAduPdvovial omod TIC MUKNAIOKEG UL@EC TIOU
ovartuooovtal aTo £d0¢o¢. Eviote oTig devdpoceideiq evdouukopplleg oxnuatidovial
Kal KOoTelG (vesicles), ouvrBw¢ OToUC PMECOKUTIAPIOUE XWPOUG TG pidag, ol OTIoiEg
TIPETIEL VO AEITOUPYOUV WG OTTOONKEVTIKOI XWPOI, GAAA KOl (¢ OvVATIOPAYWYIKA opyava
yla Tou¢ HUKNTEC. TMoAaldotepa, Oswpeito OTI OAeC Ol OeVOPOEIDEIC HUKOPPILEC
oxnuotidouv Kal KOoTelG. TeAeutaia, woToco €Xel dOTIOTWOEl Ol N TAsloYNn@ia
(mepimouv T0 80%) TWV €1dWV oXNUaTI(ouV T600 Buadvoug, 600 Kal KUOTEG, EVW T

uTIoAoITIa €idn dev axnuartiouvv KOoTelC (Smith & Read 1997).

Eikéva A. 11 ZXnUATIKA avamopdotoon evoC 0AOKANPwWUEVOU POVIEAOU GUUBiwong Tou
0gvdPOEIBONC HUKOPPIJIKOD PUKNTO PE TO @UTO. O OXNUATICUOG MUKOPPILAG ETUTPETIEL
OtV avtoAayr BPETTIKWY CUCTATIKWY Kal LOOTOVOPOK®WY. O HUKNTOG XPNGCIUOTIOIE
TOUC LAATAVOPOKEC YIO TNV dNUIOLPYIC GTPOYYULAGHOPPWY GTIOPIWV TIOU XPNCIUEOLY Yia
TNV avaTtapaywyr ToU 0€ TIEPIGA0UC OUGUEVOV GUVBNK®V.

Mnyn: www.ufz.de/index.php ?en=17029
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2.3. AOMH KAI ZTAAIA ANATITY=HZ

To dlayVWOTIKO OTOIXEID TwWV
OevOpPOoEIdWY  PuKoppilwv  gival N
dnuiovpyia evog TIOAD JIOKAOSITUEVOU
0evOpPULAAIOL péoa aTo PIJIKO KOTTAPO.
O MOKNTOG aPXIKA PEYOAWVEI AVAUETQ
ota KOTTapa, aAAd clvioua dlamepvd
TO KUTTOPIKO TOiX0C¢ TOu &EVIOTN Kal
avVOTITOOCETAl PECO OTO KOTTOPO. €
outn T oxéorn, OUTE TO KUTTAPIKO
] ) ) ~ Eéva A.12 ZXnupatiki avamopdotoon twv 600 TOmwy
TOIXWHa TOU HULKNTO OUTE TOU QUTOL  yey mou dnuioupyolv o1 devOPOEIdAE HWUKNTEG OTa
KOTTOPO.  XOPOKTNPIOTIKG TOU Arum TOTIOU  €ival n
EUQAVION TWV ULE®V ovdueoa oTta KOTIapa Kol Ol
PHOKNTOG, 1 KUTTOPIKY — HEUBPAvN  OIOKAASWOEIC TOU OXNUOTI{ovTal EVIOE TOU KUTIAPOU.
Ztov 10TO Paris o1 U@EC Kal Ol OOUEC TOU MOKNTEC

avaTtuaoovTal EVTOC TOU KUTTAPOU
MnynA: Namaddkn E. & Zuvtpikou . 2005

dlappnyvoovtal. Kabwg peyaiwvel o

EYKOATIWVETAI KOl TUAIYEI TOV PJUKNTA,
onuIoLPYWVTAG éva VEO XWPo, OTIOU
OTTOTIOETAIl DAIKO PEYAANG HOPIOKKC TIOAUTIAOKOTNTAG. AUTOCG 0 XWPOC TOU ATIOTIAGGTH
gUTTOdICEl TNV aTteLBEeiag ema@n avAPeETa OTO QUTO KOl TO KUTOTTAQCHO TOU PUKNTO KAl
ETUTPETIEL ATIOJOTIKA HETAPOPA BPETITIKWVY aVAUESA aTOuC cuUBioug. Ta devdpULAAIL
€XOUV OXETIKA MIKPN dldpkela {wnc, Alyotepo amd 15 pépeC, Kol PTIopE va gival

O0UCKOAO va TtapatnenBolv oe deiypata ov €xouv An@OEi oo tn euaon.

2.3.1. Y@ég Tou Edagoug

O1 pukoppIdIKEC aTtolkie¢ pTopolV va apxioouvv amd T PAACTNON TWV
oropiwv. Ol VEEG UTToPEL €TTioNG va TIPOEABOLY aTIO TEPAXIO TWV PILWVY. ZE HEPIKEG
TIEPITITWOEIC  LTIAPXEL NAON  €va  OIKTLO UPWV WC OTIOTEAECUA  TIPONYOUPEVNG
dpaatnplotnTag ¢ pidag. O1 LEEC oL TIPOKUTITOLY OTIO TN BAACTNON OTIOPIWV £XOLV
MO TIEPIOPICUEVN IKOVOTNTA VA avaTitOoooVTal Kol gV €I0BAANOULY GE [Ia €LTIOBN
pia pe armotédeoua oe dlACTNUO TIEPITIOU piag €Rdouddag va "mebaivouv”. Ol
€Q0PIKEC LEPEC, TIOU €ival €TTIONG YVWOTEC WG €EWPIJIKEG, €ival IVAOEIC MUKNTIOKEG
O0opEC TIou dlakAadidovial péoa ato £d0a@oc. Eival uttebBuveg yia tnv IPOcANYn Kal
aéloTtoinon Twv OPETITIKWY OUCIWV, TNV €LATIAWOCN TN OTIOKIOC, TO OXNUOTIOHO
oTopiwv  KA.T.. Ol 0evdpoeIdeiC PUKNTEG ETAYOUV  JIOQPOPETIKOUC  TOTIOUG

€00(POAOYIKWV LPWV KOl TIEPINAUPBAVOLY TIC TIUKVEC 1 "OIAVEUNTIKEG" LPEC KABWC
22

Institutional Repository - Library & Information Centre - University of Thessaly
04/06/2024 21:29:14 EEST - 18.222.182.37



ETMIONG KOl TIC AETITEC "OTIOPPOPNTIKEC". 'EXEl TTapaTNENOEl OTI Ol UPEC QUTWV TWV
MUKATWY TIOAAATIAQCIAOVTOAl O MIKPOTIEPIOXEC TOL €OAMOULC OTIOU CULUYKEVIPWVOVTAI

BpemTIKEC ouaiec (St John et al, 1983)

2.3.2. Emaen Kai Algioduan Picag

Ol PUKOPPIJIKEG aTToIKieG apxi(ouvv va oxnuatiovtal Otav To OTIOpI0 TOU
pOKNTa, 1oV Bpiokovtal aTo £€da@oC o€ ANBapyo, £€PXOVTal OE EMaQn HE TN pila Tou
QUTOU - &eVIOTH. XTNV OUVEXEID, MIO N TIEPICOOTEPEC UPEC TIAPAYOUV OIOYKWOEIC
METAED TWV ETUOEPMUIKWV KUTTIAPWY, TIOU KOAOUVTOl TIAGKEC OUYKPATNONC N
TIPOOKOAANCONC (appressoria). H dleicduon yivetal 6tav ol LEEC aTIO T appressoria
OlOTIEPVOLY TA ETUOEPUIKA 1 @AOIAN KOTTAPA YIo va €lcEABoLV aTtn pida. AUTEC ol
VQEC dlaoXidouv TNV LTTIOdEPUIdO (PETW SIATIEPOTWV KUTTAPWY, €AV AUTA LTIAPXOULV

otV €€wdepuida) Kal apxi¢ouv va dloKAadI{ovTal OTOV EEWTEPIKO PAOIO.

2.3.3. MoAAaTACI00UOC Twv Yy 10 PA0IO

Ol VPEC XwPIC CETTO EEATTAWVOVTOl KOTA MAKOG TOL @Aoiol Kal otig d00
KateLBUVOEIC amd TO ONWEIo €I0000V yia va dOPOPPWO0oLY Jia attolkia. Ot LEPEC
péoa otn pida €ival apxXIKG XWPIC EYKAPOIA TOIXWHOTA, OAAA QUTA PTTOPOUV va
EM@AVIOTOUV OTIC TIaAdIOTEPECG pidec. O Gallaud (1905) mapatr)pnoe OTI Ol ATIOIKIES
TV OeVOPOEIdMV HUKATWY aTa dIAQOopa €idn, dlapop@waav dU0 €LSIAKPITOUE TUTIOUC
Hop@oAoyiag, Toug oTtoioug ovopacoe oelpd Arum Kal oelpd Paris.

2TIC pideC PE TIC OTIOIKIEC TNC OEIPAC Arum, Ol LEEC TTOAAATIAACIA{ovTal GTO
QAOIO OULEOVOUEVEC KATA MNKOG METOED TWV KUTTAPWV - &EVIOTwV. AUTO Yivetal
eTEIdN av&dvovtal KOTA PAKOG TWV PECOKUTIAPIWY XWPWV, HETAED TWV TOIXWHATWVY
TWV KUTIApwV TN¢ pidac. Ol TIPOKUTITOUCEG OTIOIKIEC TWV MHUKATWY  AUTWVY
TIOPOUCIALOLY I YPAUUIKY eu@avion (Brundrett et al, 1984).

21n ocpd Paris ol u@Eg dladidovtal oxnuati(ovtog EAIKEG PHEGa oTa KOTTOPQ,
ETIEIDN OEV ULTIAPXOUV GUVEXEIC PMECOKUTTIAPIOl XWPOI. € OUTEC TIC OATIOIKIEC N €&A-
TIAWGT TWV VPV YIVETOI TIPWTIOTWCE PE EVOOKUTTOPIKY av&nan, AQol aKoAoLBraoLv
MO TTIOAOTIAOKN TIOPEia PECW TWV KUTTAPWY TOU @A0IoU. Ol TIPOKOTITOUCEG ATIOIKIECG
TWV MUKATWV €XOUV YEVIKA MIO CULOTIEIPWMEVN eu@avion (Gallaud, 1905), aAAd

MTTOPOUV va £X0LV TTI0 dlakAadicpévn popen (Widden, 1996).
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Eikova A.13; MIKPOOKOTIIKI| TIOPATPNON OTIOIKIGWV T0TIoU Arum Kai Paris
MnynA: Namaddkn E. & Zuvipikou . 2005

2.3.3.1. Arbuscules

Ta arbuscules eival TtepiTtAoka dlOKAABIOUEVOL HLINTAPEC IOV oXnuaTi(ovTal
MEoO oTa KUTTapPO Tou @AoIoV TG pidag. Ovoudotnkav €tal amd Tov Gallaud (1905),
eTeId] polddouv PE MPIKPA Oevipa. Zxnuatidovial amd TIC ETOVAANUBOVOUEVEC
OIXOTOUNTEIC TWV SIOKAASWOEWV TWV UVPWV KOl TIG HEIWCEIC TOU TIAATOUE TOUG,.

Ta arbuscules apxidouv va oxnuati¢ovial TEPITTOL 2 NUEPEC META OTIO TN
oleioduaon ¢ pidag. AVEAVOVTOl PECO O OUYKEKPIPMEVA KUTTAPO TOU (QAOIOU, OAAA
TIOPAPEVOUY £EW OTIO TO KUTTAPOTIAGCGHO TOUG, KUPIWC AOyw TOU OTI TIEPIBAAAOVTAI
amd  KUTOTIAACOUOTIKA  PeEPPBPAvn. Gewpolvial ¢ N PACIKOTEPN TIEPIOXN NG
avtoAAayr¢ METaED TOu PMOKNTA KAl
Tou &evioT). O OXNUOTIOPOC TOUC
OKOAOULBEI TNV avénan Twv LPWV,
OVOTITUOOOWEVOC EEWTEPIKA aTIO TO
onueio  €i06d0L. 'Exouv  HIKPN
dldpkela {wNC Kal apxidouv va
«KOTOPPEOLV» UETA OTIO MPEPIKEG
NUEPEC, aAAG Ol LEEC Kal Ol KOOTEIG

] 1) ’ C 1
Eikéva A.14 piKpoQwToypaglo HIKPOOKOTIIOU 00pAC
uTIopoUlV va Ttapapeivouv otig pieg arbuscules ota KOTTOPA TG PICaG

yla PAveg ) Kai xpovia. M*™: Noamaddk! E- & Zuvipikou I. 2005

2.3.3.2. Kootelg

AM\EC OOWEC TIOU dNIoLPYOUVTAL OTIO PEPIKOUC OeVOPOEISEIC UKOPPIJIKOUC
MOKNTEG TTEPINOUBAVOLY KUOTEIG, BondnTika KOTTOPA, Kol ayevr) otopia. Ol KOOTEIG

gival dOPEC PE AETITA TOIXWMUOTA, YEUATEG AITIN, TTOU CLVABWCG oXNUAtiovTal OTO XWEO
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avdpeoca ota KOTtapa. H KOpla Acitoupyia toug IKAZETal OTI €ival aTTOONKEVTIKN.
MapoAa outd, o1 KUCOTEI WTIOPOUV VO XPNOIMEVOOULV KOl Oav aVOTIOPAYWYIKA
opyavidia TOU PUKNTA.

Ta Pondnukd KOTTAPO
dnuiovpyoLvTal OT0 £da@OC Kal
PTIOPEl va gival oTelpwpéva 13 o€
KOutoug. O poAoC OUTQV  TwV
KUTTOpwVY  Ogv  €ival  yvwaToc.

AvOTIOpOYWYIKA CTIOPIO UTTOPOLV

va dnuioupynBouv eite otn pida, 1 E[kova A J5 HIKPOQWTOYPAPIO UIKPOOKOTIIOU
ot0 €da@o¢. Ta Omopla  TIOU KUOTEWV g KUTTOPX PIJIKOD GUCTHHOTOC

, , y Mnyn): MNomaddkn E. & Zuvipikou |. 2005
TIOPAYOVTOL OTI0 TOUG MUKNTEG Ol
ottoiol  oxnuatilouv  OevOPOEIdEIC HUKOPPIJIKEC OXECEIC €ival  ayevr], Kal
dnuiovpyolvTal amo TN SlAPOPOTIoINCN OTTACEIdWY LPWV. IMa KATIOIOUG PUKNTEG (TTX.
Glomus intraradices), ol KOOTEIC YECO OTN Pila UTTOKEIVTOL O OEUTEPOYEVH TIAXUVON
Kal dnuiovpyeital toixwua (septum) KABETO TNV LP GUVOEGNC, OTIOTE dNUIOLPYEITAI
OTIOPI0, OAAG oUVABWE Ta CTIOPIA TIPOEPXOVTAI ATIO JIOYKWUOEIC EQAPIKWY UPWV.

O1 KOOTEIG XPNOIYEDOLY YIA TN CUCCWPEUCT TWV TIPOIOVTWY TIOU TIAPAYOVTal
amod ™ EWTOoUVOEDH TWV PUTWV — EEVIOTWV (LOATAVOPOKEC) KAl EivVal aTtapaitnTa yia
Vv emBiwaon Tov POKNTa. Epgavidovtal auéowc PETA Ta TpwTa arbuscules, aAAG
guveyifouv va avamtuooovTal Kal OTav autd €Xouv wplhdaoel. Eival dloyKwaoelg oto
@AO010 TNG pidag TIOL TIEPIEXOLV TA AITTIOIO KOl TO KUTTAPOTIAQCHA Kal UTTopolV va gival
METOKUTTAPIEC I EVOOKUTTAPIEC Ot KOOTEIC UTIOPOUV VA aVOTITUEOUV TTaXIA TOIXWUATO
OTIC TIAAAIOTEPEG PIeC Kal va AEITOLPYNCOLV WG propagules (Eu@uUAA 1 dA@LAA

otopia). (Biermann & Linderman, 1983).

2.3J.3. Z1opIa

Ta omopla  Twv OevOPOEIdWV  HUKOPPIJIKGV  MUKNATWVY  €ival  TIOAD
XOPOKINPIoTIKA. Kuyaivovtal o€ dIdpeTpo and 10 pm otov Glomus tenue €w¢ TOVW
amo 1000 pm ot Scutellospora spp. Ta oTOpIa TIOIKIAOUV OTO XPwUaA, OTIO VLAAWAN
(dla@avr)) pEXPL paLpa Kal N ueEn NG ETIPAVEING EP@AVICETAl OTIO Agia PEXPL TIOAD
dlakoounuévn. To yévo¢ Glomus oxnuartidel omopla OTo TEAOG TwV LPWV, TO YEVOG

Acaulospora axnuartiel oTopla KABETA o6 T0 AAIUO JIOYKWHEVNG GKPNG LENC, Kal
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Kai 10 Yyévog Entrophospora
oxnuartidel omopla péca Omod TO
AQIPO TNE SIOYKWUEVNG GKPNG LONC.
AVO AA\a  yévn, Gigaspora Kail
Scutellospora, &exwpilouvv amod v
TIOPOUCIO ECWTEPIKWV HEUPBPAVWOV
OTa  TOIXWUOTO KOl omd v

QUTPWTIKA  aomida (doury  TOUL

Eikova A.16 (QWTOypa@ia UIKPOOKOTIIOU GTIOPIWY TOU
VO Bevdpoeidouc HuKoppIZiKou HOKNTa
EEKIVIOEL PUTPWTIKOC cwAnvag ato TMnyn: Mamaddkn E. & Zuvipikou 1. 2005

TOI%(;)PGTOQ OTIoU Fnopsi

vévog Scutellospora). Me Pdon poplokd dedopéva, 000 KOIVOUPYIEC OIKOYEVEIEG
(Archaeosporaceae kal Parglomus) éxouv Tpootebei, Tpdyua mou @avepwvel OTI N
TO&IVOMIO OUTWV TWV PUKTWV €ival akOUn PELCTH.

Ta omoépla oxnuati¢ovial gav SIOYKWOEIC GE HIA 1| TIEPICCOTEPEG VPEC OTO
£€0000¢ | oTIg picec. MeplEXouv Ta AITTIOIN, TO KUTTAPOTIAQCUA KOl TIOAAOUC TTUPAVEG.
Zuvnbw¢ avamtdooouy TOIXWHOTA PE TIEPICOOTEPO OTIO £va CTPWHATA KOl UTIOPOUV
va AEITOUPYNOOLV WG propaguies. Ta oTOpIa TIEPIEXOVTAl O €EEIBIKELPEVA OpyOova

TIOU KAAOUVTOI KAPTIOPOPIEC KAl AEITOLPYOUV GOV ATIOONKEC BPETITIKWY OTOIXEiWV.

2.4. O PONOZ TQN AENAPOEIAQN MYKOPPIZQN
2.4.1. MpoocAnyn PwoEopou

H ouvelopopd Twv OevdPOEIdWV HUKOPPILWV OTa  PUTA-EEVIOTEG  €ival
TIOAUTTOIKIAN. H KLupIOTEPN {0WC TUVEITPOPG TOUC EivVal N ATIOTEAECUATIKI] TIPOCANYN
ToU @Wo@opou (P). Ta MHUKOPPIJIKA @UTA PPEONKe va TIEPIEXOUY LWNAOTEPEG
OUYKEVTPWOEIG P GTOUC 10TOUC TOUG O€ OXEON e Ta QUTA PApTUPEG (Sanders & Tinker
1971). Kdatl T€Tol0 cupPaivel TTEIBN Ol HUKNAIOKEC LEEC OIEIGOVOLY O PEYOADTEPO
Badn e€dd@oug OO aUTA TIOLU WTIOPOUV VA QTACOUV Ol idleC Ol pide¢ TOoL @LTOD
(Sanders & Tinker 1971, Jakobsen k.., 1992a ) Kal €TI0l €X0ULV TNV IKAVOTNTA VA
TIPOCAQUBAVOUY TO QWGCEOPIKA 10VTIO KOl VA TA HETOQEPOUV GCTO (PUTO-EEVIOTN
(Jakobsen k.G. 1992() TOAU IO ypriyopad aTo OTI OTNV TIEPITITWAN TNG dldXLoNG PHECW
ToU €0d@ouC. EmImpocbeta, o1 devOPOEIdEIC MUKOPPILEG EXOULV UIKPOTEPN OIAUETPO
(Smith & Read 1997), yeyovOg TIOU TIC ETITPETIEL VA UTIOPOLV va  dlATIEPVOUV

€00QIKOUG TIOPOUC UIKPOTEPNC OIOUETPOL OTO OTI Ol pideg Kal Ta PIJKA TpIXidla
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(O'Keefe & Sylvial992), auv&dvovtag £101, TIO OTIOTEAECUATIKA, TOV OYKO TOU
XPNOIUOTIOINCIUOU £OAPOUC.

Emiong, n avénuévn ikavotnta mpocAnyng P armodidetal oto yeyovoc OTl Ol
MUKNTEG TIOU GUPPBIVOLY OTIC PICEC TWV @UTWV €XOUV TO TIAEOVEKTNUA OTI
mpounBevovtal avBpaka (C) amd 10 @ULTO-EEVIOT TOUG. AUTO TO YEYOVOG TOUL(
KOBIOTA TIO 1I0XUPOUC OVIOYWVIOTEC €vavil TwV GAAWV  HIKPOOPYOAVIOHWY TOU
€dd@oug, 1d1aitepa ae €ddpn 1Tou 0 C eival TIEPIOPIOTIKO aToixeio (Smith & Read
1997). 'Et0l1, €Xouv TV duvatoTNTo VO aToppo@olV PEYOADTEPN TIOCOTNTA P amd 1o

€00QIKO dIAALUA KAl VA TNV aTtodidouv oTa QUTA TTIou GLUPIVOLY Padi TouG.

2.4.2. AMeC Q@ENeleg Aevdpoeldwv MuKoppIdwv

H ouveiopopd Ttwv Oevdpoeldwy MPUKOPPILMV OTO  QUTA-EEVIOTEG OLv
TIEPIOPICETAl OTNV  OTIOTEAECUATIKI] TIPOcANYn P amdé 10 OUOTNUO @UTOL -
0eVOPOEIdOUCG PMUKOPPILOCG, OAANG TIOPAAANAQ EVIOTTIETAl KOl G€ TIOAAOUC TOMEIC, TOCO
O€ ETTEDO ATOPIKOU QUTOU, 600 KAl O€ ETITEDO PUTOKOIVOTNTOG.

ApPXIKA, €xel Ppebei oOT1 o1 OevdPOEIdEIC PUKOPPIZEG UTIOPOLV  va
TIpocAaupavouy Kal va petagépouv 1o N oto @utd (Raven k.G. 1978, Smith 1980,
Ames K.G. 1983, Bago k.. 1996, Mader k.a. 2000). O pnxaviopog Tou gp@avideTal
gival 0 id10¢ e aUTOV TIOU EKONAWVETAL KOTA TNV TIPOSANYN Tov P Kol oXeTideTal e
TNV UETOQOPA TWV OTOIXEIWV aTtd TO £€30¢Q0C OTO PUTO, PECW TWV LE®WV TOU PUKNTO.

ZrUEPA, ULTIAPXOULV OAO KOl TIEPIOCOTEPEC MOAPTLPIEC OTI Ol PUKOPPIJIKOI
MOKNTEC EUTTIAEKOVTOIL OTNV TIPOCANYN Kol HYETO@OPa avopyavou N. 'EXel amodeixTei
ETioONG, OTI Ol LEEC TWV OEVOPOEIOWV HUKOPPI{WY TIPOCAAUPBAVOLY KOl HETAPEPOLV
OUUWVIOKE 16vTa (Ames K.G. 1983, Johansen k.a. 1992, Frey & Schiiepp 1993,
Johansen k.&. 1993), vitpika (Johansen k.G. 1993, Tobar k.a. 1994, Bago k.. 1996),
OANG KOl opyavikég evwaoell N (Ames k.G. 1983, Hawkins k.4. 2000, Hodge k..
2001).

EmumAéov, €xel amodelxBei 0TI cupBiwaon UTIOPEl va eTNPedoel KAl AUeECA TIC
UOOTIKEC OXECEIC TOU (QUTOU-EEVIOTH. ZUYKEKPIYEVA, 1 OLUBIwon @UTWV JE
MUKOPPIJIKOUC HUKNTEG PBpebnke va cLUPBAAAEL 0TV TIPOCANWN €0A@IKOD VEPOU -
HECW TWV LEWV TIOU avaTtTuooel o pokntag (Hardie & Leyton 1981, Allen 1982,
Auge 2001) Kal OTO TIO OTIOTEAEGUATIKO “@IATpApIoua” tou (Hardie & Leyton 1981,

Sieverding,1981). Emiong, umtdpxouv dIAQOPEC €VOEIEEIC OTI N PETAPOPE VEPOU TIOU
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TIPAYUOTOTIOIEITOl JEGW TWV LPWV TWV HUKOPPPI(WV KOBIOTA TA QUTA TII0 OVOEKTIKA
otnv &npoacia Kol KaBuoTePEl TOV POPACHUO O TIEPITITWAON LAATIKIC KOATATIOVNONG
(Allen k.a. 1981, Auge & Duan 1991)

O1 devdpoeldeic HuKOPPIZeC Ttailouv aTtoudaio pOAO C€ puTtacuéva e Boapéa
METOAAO €0GQn OIOTI TIPOCTATEVOLV TA QUTA OTIO TNV TO&IKOTNTA TIOU WUTTOPEI va
TIPOKOAEDEL 1 CUYKEVIPWON PaPEWV HETAAMWY CTO £00@0¢, OTWC TIAPAdEIYUA, O
Pevdapyupog Kai 1o Kaduio (Wilkins 1991). Autd urmopei va cupei gite deauebovtag
Ta PETOANO péoa oTIiC LEEC Toug (Denny & Wilkins 1987, Marschner k.d. 1998,
Brunner & Frey 2000), €ite PEIOVOVTAC TNV UETOPOPE TWV HETAAAWY OTO OVWOTEPA
onueia Touv @utoL (Burke K.d. 2000)

Ol HUKOPPIZIKOI POKNTEG €XOULV TNV IOI0TNTA VA BEATICOVOULV TN CUCCWHATWAN
TV E00QPIKWY TEPOXISIWVY, ETTOPEVWCG Kal T oour Tou eddgoug (Miller & Jastrow
2000). O1 UPEC TwV HUKOPPILWV TIOPAYOLV XNMIKEC EVWOEIC Ol OTIOIEC EVWVOULV T
OLOCWHATWHOTO TOL €dd@ouC (Graham K.d. 1982) Kau BeATICOVOUV TO TIOPWOEC TOU.
‘ETOl, €TUTUYXAVETAL Nl EVKOAOTEPN KivNan TOL VEPOU HECO OTO €30@0C, 0 KOAUTEPOC
0EPICUOC TWV PIWV KL I OTIOTEAECUATIKOTEPN OTEPEOTIOINGN Toug aTo £dagoc (Fitter
2005), n peyaALTEPN AVATITUEN TNG PICaC KAl KOT ETIEKTOCT TOU idlou TOUL QUTOOD.

H Omapén devdpoeldwv PUKOPPI{mY QULEAVEL TNV OVTIOTOON TWV QUTWV OTO
TIafoyova Kal IBIaTEPA 0TOUC PMUKNTEC TIOU TTPOCPRAAAOLY TO PIJIKO cvoTnua (Norman
& Hooker 2000). Auto cupfaivel dIOTI BEATICOVOVTAL Ol TIOPAYOVIEC TIOU GUVTEAOUV
OTOV €AEyX0 Twv ToBoydvwv amo TIC PMUKOPPILEC OTIwG, N PBeEATiwOn NG BPETITIKNG
KOTACTOONC TOL (QUTOU KOl N OAAQyr] OTNV OVOTOMIO KOl OTNV OPXITEKTOVIKI] TOU
PIJIkoL TOU OUCTNUOTOGC C€ CUVEPYOOIa HE TNV EVEPYOTIOINGN TWV UNXAVICHWV
aGpuvag Tou idlov tou @uToU (Azcon-Aguilar k.G. 2002, Polo k.d. 2002). H
OUVEICEOPA aUTA TWV OEVOPOEIdWY HUKOPPILWY €ival 1d1aitepng onuaaciag yia ta
@UTA TIOU AvaTITUGCOLY TTAOUGIO JIOKAADIOUEVO PIJIKO oUCTNUA, KOBWE 0 Kivduvog

TIPOCGBOANC TOUC OTIO TTABOYOVOULG OPYOVICHOUC Eival aUENUEVOC.

2.4.3. O Agvdpoednc Mukntag Glomus intraradices

‘Evag amo Toug o yvwoTouc devOPOEIdEic HUKNTEG TOL yévoug Glomus gival o
Glomus intraradices. O OUYKEKPIPMEVOCG PUKNTOG, €XEl XPNOIUOTIOMOEI ELPEWC aTNV
YewpYia Kal KNTIOLPIKN. ETtiong €xel xpnoIWoTIoINOEei o€ TIOAEC ETUIGTNMOVIKEG MEAETEG

AGyw NG dnuiovpyiag PHUKOPPILOG TIOU CUMPPBAAAEL otnv BeATiwon Tou €ddgoug. O
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AOYyw TN¢ dnuiovpyiag PUKOPPILag TIoU CUPPBAAAEL TNV PBeAtiwon tou e€ddgoug. O
Glomus intraradices aTtoIKi{gl vWPITEPO TO QUTO ATIO TOUC AAAOUC HUKNTEG TOU YEVOU(
Glomus. Emiong dnuiovpyei HeyaAUTEPO SIKTLUO VPV KAl AAANAETIIOPA TIIO EVIOVO UE
Ta QUTA EEVIOTEG TOU. ZUPQWVA HPE MEAETEC, O WUKNTAC aUTOC, AOYW TOU MPEYAAOUL
SIKTUOU LEWV TIOL dNUIOVPYEI, PaiveTal va Bondd otnv BeATiwaon Tou £3AEOLC KABWC
KOl OTNV HYEYAADTEPN TIPOCANWN QWOPOPOU aTIO TO QUTO. ZUYKEKPIPEVA, EXEl QAVEI
ot eival amd Toug Aiyoug OEVOPOEIdEIC PUKNTEC TIOU WTIOPOUV VA EAEYEOLV TNV
TIPOCANYN BPETITIKWV KAl QWCEOPOL avaAoya HE TIC TIOCOTNTEC TIOU UTIAPXOUV CTO

£d0(0cC.

3. AAAHAETMIAPAZEIZ MYKHTQN

H ko] emi@dvela avayesa ato £d0@QOo¢ Kal TIG PICEg 11 EVOAAOKTIKA 0 XWPOC
TIoU TTEPIBAAAEL TIG pideg Kal eTINPEAdETAl ATTO AUTEG, €ival n piIoo@aipa. ‘Evag Xwpog
LYNAWYV HIKPOBIOKWY TIANBUCUWY, €VToVNC MIKPORIOAOYIKAG dpaoTnpIioTnTaC Kal
TaxVuTaTwWV oAAaywv. Ol HIKpoopyaviouoi T pilooeaipac {ouv TIOVW OCfE VEKPO
ETIOEPUIKG KUTTAPA, EKKPIPOTA TwV PI{WV KOl VEKPN Oopyavikr ouacia (Bonkowski et
al 2000).

EKTOC amo TOoV avioywviouO TwV HIKPOOPYAVIOUWY, OTn PI{oo@aipa EXEl
TIapaTNPENOEl KAl TO QAIVOUEVO TNG AAANAETTIOPAGNG TWV JI0POPWVY HIKPOOPYAVIGHWY
TIOU €XEl OOV OTIOTEAECUA TNV TIPOCTOCIO TOU @QUTOU €vavTl AAAWV TIaBoyOVwVv.
MeAETeq €xouv Ocigel OTI Poktpla, €VOOQUTIKOI Kol HUKOPPIJIKOL  PUOKNTEC,
aveEdpTNTa Oamd TNV HEPOVWUEVN Opdon Toug OTa @UTA, Otav PBpebolv oTo idlo
TEPIBAAMOY HJE QVTIAYWVIOTH 1} GUUPIDTN, TOTE TTAPATNPEITAl JIAPOPETIKA €EEAIEN
otnv  avamtuén Ttwv @utov. H  €EENEN autr] TIOIKIAAEL avaloya HE  TOUG
MIKPOOPYQAVIOHOUG TIOU CGUMPMETEXOLV OTNV OAANAETIIOpOOT Kal €iTe @aiveTal avénan
OTNV aVATITUEN TWV QUTWV Kal TIPO@UAAEN amté dAAa TTaBoyodva aiTia, €ite peiwan mg
OVATITLUENC | AKOUA KAl KOPio GAANAETTIOpaOT) PETAED TOUC. ZUUPWVO PE PEAETEG EXEL
TtapotnpenOei ot;

Y1iépxouv POKNTEC TIOU OTOV BpeBolV pe AAAOLC eTnPEGloLY TNV ETdPOCN
TV TEAELTAIWV OTO QULTO OVAAOYO TIAVTA KOl TO UTIOCTPWHA OTO OTIoio PBpickovral.
‘Evag Kovog oampo@uTIKOg pukntag, o Clonostachys rosea, otav epufoAlacOei ae pia
TOMATOC OE ATIAO LTIOCTPWUA TOTE 0 PUKNTOG OUTOC AUEAVEL TNV OVATITUEN TOL PUTOU

KOBw¢ Kal TNV TPOCANWN @wo@Opou, OUWC PEIWVEL TNV TTPOCSANYN alwTtou. XNV idia
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MEAETN MIa pUKOpPIa Tou yévouc Glomus o Glomus intraradices otav guoAacOei
OTI¢ piCeC TopATaC OEV TIPOKOAEI KOpia €midpacn oTnv avATTLUEN TOU QUTOU TOPG
MOVO QUEAVEL TNV OUYKEVIPWAON @wo@opou. Otav OUwC UTIAPEE TOUTOXPOVOC
EUBOAIOOUOC, TOTE EPPAVIOBNKAY TA ATIOTEAETUATA NG dpAcnC Tou puKNnTa C. rosea
onAadn avénaon tng avdarmtuéng Tou @UToU Kal TNG TIPOcANYNG Pwao@opou ( Ravnskov
et al 2006).

2V idla PEAETN TIPOCTEONKOV OTO UTIOOTPWUO Kal Ttoupa oltapiol. Ta
OUYKEKPIPEVO XPNOIUOTIOIOUVTOl ¢ BPETITIKO PHECO Kal €XEl TTOPATNPNOE oE dlapopa
GANO TTEIPAUOTO OTI TIOPOUCIO TOUC UTIAPXEL BETIKI OAANAETTIOPOG WETAED MUKITWV
KOl HUKOPPI{WV KOl OUYKEKPIPEVO TIANBuouloky ao&énon tov AMF og @utd
ayyoupioU (Ravnskov et all 1999).

2TO OUYKEKPIYEVO Tieipapa armodeixbnke OTI, n Tapoudia TIitoupou OTo
LTIOOTPWHA TIAPOVTOG Tou C. rosea TIPOKAAECE pev aAl&norn OTov TIANBULUOUO TOU
MOKNTa, ot Pida OUWC PEIWONKE 0 ATIOIKICPOC TNG aTI0 TOV HUKKOPIJIKO pUKNnTa. O
C.rosea kal o G.intraradices avedptnta oamoé TNV Tapoudia r Oxl Tou TIHTOUPOU
OVOOTEAAOULV TOV HETOED TOUG ATIOIKIOUO otn pida. Emiong kail ot 800 emidpolv aTn
MIKPOBIOKN KOIVOTNTO TOU QUTOU. JuyKekpluéva o Glomus intraradices pmopei va
eTIOPACElI AVEEAPTNTA OTIO TNV TIOPOUCIa TOU TIiToupou, evw atov Clonostachys rosea
N TIOPOUCIa TIITOLVPOUL E€XEl AV OATIOTEAECHA VO HEICVETAL 0 UIKPOPIAKOC TTANBLUCUOC,
EVW OTIoudia TIitoupou va av&avetal. ( Ravnskov et al 2006) Zav oToTéAecua
@aiveTal OTI LTIAPXEl AAANAETTIOPACT HETAED EVOOQPUTIKOU HUKNTA Kol JUKOpPILag Kal
OUYKEKPIUEVA N Opdon Toug g€ QUTA TOUATOC €ival CLUVEPYIOTIKA KOl dpouv OTNV
KateLBuvan NG emidpacng Tou poknta C. rosea

OcTIKl aAANAeTTiOpOon METAEDL PBOKINPiWV KAl PHUKOPPIJIKWY HUKATWY EXEI
arodelxBei kat oe o6&va €ddapn. O J. Widada 10 2002 tomoBétnoe oopyo ce OEIVO
£€00Q0OC. XTNV COULVEXEIQ, XPNOlUoTIoinoe Katnyopieg piloBaktnpiwv Omwe PBakthpla
TIou SI0AUOLY TO Pwao@opo (PSB) kal ocuykekpipyéva To Pseudomonas sp., Baktrpla
TIou KaBopidouv 10 alwto (NFB) omou xpnoiyortoirénke 1o Azospirilus lipoferum kai
aidnpopopa  Poktmpla (SPB) 6nwg¢ 1o Pseudomonas fluorenscent. Emiong
XpnolgoToménkav ol Jukoppldikoi puknteg Glomus manihotis kat o Entrophospora
colombiana. Katd Tov ammolkiopo povo Boknpiwv ota @utd dlaToTtwinke avénon
¢ Blopalog tou ELTOD KABWC Kal TIEPAITEPW TIPOCANWN BpemTikwy 0Tw¢ N, P, Fe
Kal Zn. Mapopola oTToTEAECUATO UTIAPEOY KAl PJE TOV ATIOIKIOHO TwV HMUKOPPIJIKWY

MUKNATwY. Otav  gUROAIGOTNKAV  TAUTOXPOVO Ol MPUKNTEG Kal 1o PBakthpla

30

Institutional Repository - Library & Information Centre - University of Thessaly
04/06/2024 21:29:14 EEST - 18.222.182.37



TIAPOUCIACTNKE TIEPAITEPW aUEnon ¢ Ployalag¢ TOUu QULTOU KOl  TIPOCANWNC
OPETITIKWVY CTOIXEIWV. ZUYKEKPIYEVA, HPE TOV OLVOLOOHOG TOu MUKNTO Kol Tou PSB
LTINPEE avénon Katd 112 @opég, evw PUKNTOG Kol NFB TtpokdAece abénon Kotda 64
(POPEC KAl TEAOG 0 oUVOLACUOG PUKNTA PE SPB katd 60 @opéc.

AMNNAeTIOpaon €xel Tapatnendei Kal Petaéd PoKmnpiwv Kol HuKoppilwv
TTapouaia taboyovou poknta. Avo pi{opaktrpla o Pseudomonasfluorescens SBW25
kal 0 Paenibacillus brasilensis PB177 €xouv dIO@OPETIKI TIPOCTOTELTIKA dpAan OTav
TIPOOTEBOUV  EEXWPIOTA CE  XEIMEPIVO OITAPL TO OTI0I0  €ival TIPONYOUHEVWG
EUBOAlOCUEVO pE TO TtaBoydvo puknta Microdochium nivale. O GUYKEKPIUEVOC
pOKNTOC, TIPOKOAEL TN pol poUXAO OTa QUTA oITaplol Kal IBIAITEPO TO XEIMWVA. XTO
OUYKEKPIPEVO TIEIpaUA QAVNKE OTI N TIPOCONKN dU0 dIOPOPETIKWV HUKOPPI{wV Tou G.
intraradices 010 oItdpl divel dIAPOPETIKA ATIOTEAEGUATO GTNV CLURBIWON Toug PE Ta
Boktpla. O G. intraradices au&Avel tn QUTIKA PAZO TWV, E€UPOAIOCUEVWV UE TO
TToBoyovo, @UTWV KAl €XEl TIPOOTATEVTIKA Opdon. [Mapoucia Ttou Poktnpiou
Paenibacillus brasilensis PB177 n TipOCTATEVUTIKI dpdaon TNn¢ HUKoppIlag @aivetal va
avaoTéAAeTal. Emiong, mapoucia tou Baktnpiouv Pseudomonas fluorescens SBW25
@aivetal 0Tl N PJuKoppPIZa dIATNPEEI TN TIPOCTATEVTIKY dpACN NG £vavTl TOU POKNTO.
(Jaderlund et al, 2008). Zav amotéAeaua @AVNKE OTI N AAANAETIIOpacn YETAEL POKNTA
KOl JUKOPPILAG OE QUTA CITAPIOV £XOUV OIOPOPETIKN EEEAIEN TTOPOUCTIO JIAPOPETIKWV
Boktnpiwv.

2 pPIOcEAIpa UTTAPXEL MEYAAOG OPIBUOC OIAPOPETIKWY HIKPOOPYAVIOHWY
TIOU PTIOPOUV VA OTIOIKIoOUV Ta QUTA emnpedadovtag BTIKA 1 apvnTIKA To @uUTO. O
OVTAYWVICUOC HETAED TV HIKPOOPYOVICUWY GTOV OTIOIKIOUO €VOG QUTOU (PAIVETAI KAl
OTO TIOPOKATW Tieipapa. 'Eva pn maboydvo oTEAEXOC TOL Fusarium oxysporum, 1o Fo
162, gival yvwoto 0TI EUTTOdIEl TOV ATIOIKIOUO TOL PUTOU TOPATOCG OTIO TIOPACITIKOUG
vnuatwdelc (Hallmann and Sikora 1994). Emiong, évag PUKOPPIdIKOG HOKNTAC O
Glomus coronatum OtOov TIPOOTEDEl O QUTA TOUATOC E€XEl TIPOCTOTEUTIKN) Opdan
€vavtl Tou vnuatwon Meloidogyne incognita. e Teipapa 1mou €yive, TTapATNPONKE
OTl 0 &eXWPIOTOC EUPOAIOCUOC TOU HUKNTA KOl TNG MUKOPPI{OC CE QUTA TOUATOC
Ttapouaia Tou vnuatwon Meloidogyne incognita €xouv TIPOCTATEVTIKI dPACN EVavT
TOU VNUOTWON KAl CUYKEKPIPMEVO OVOCTEAAOUV TNV aVATITUEN Tou. Opwe, OTav TO
OTEAEXOC TOUL MUKNTA KOl 0 PMUKOPPIJIKOG PUKNTOC €I0EABOUV TAUTOXPOvVA, OXI HOVO
O0&V OVOOTEAAOLV TNV OpAcCn TOU VNUOTWAON OAAA TOUTOXPOVO OULEAVOUV TOV

OTIOIKIOWO TOU OTO @UTO. 20OV OTIOTEAECHO dNAAdK @aiveTal OTI N AAANAETTIOPAGCH TOU

31

Institutional Repository - Library & Information Centre - University of Thessaly
04/06/2024 21:29:14 EEST - 18.222.182.37



MUKNTO KAl TNG MUKOPPILOG OTO QUTO OPa AVACTOATIKA YIO TO (PUTO KOl OUYKEKPIUEVO
uTtopei va Bondroel Tn dpdon dAAou Ttaboyovou opyavicuov (Diedhiou et al, 2002).

H aAANAETTIOpaC PUKNTWV PE HUKOPPIZEC TIOIKIAAOLV avAAOYa PE TO €i0N TWV
MUKATWV KOBWC KOl PE T @UTA OTa oToia aTttoikiouv. O S. Fracchia 1o 1999
dOoKiuooe JIOPOPETIKA €idN HUKOPPIJIKWY PMUKATWY TOU yévoug Glomus o€ guvduoauo
ME JIA@OPETIKA OTEAEXN TOL WUKNTO Fusarum oxysporum gg @uTa OTiw¢ apaBoairto,
00pPYO, UOPOUVAL, VIOUATA, OITAPI, QPOKI KOl UTTII(EAL ATIO TO ATIOTEAECHOTO PAVNKE OTI
TIPOCOETOVTAC TO HUKOPPIJIKO HUKNTA, EUQAVICE OETIKA OTIOTEAECUOTO TO WUTTICEAL,
EVIoXUovVTaC TIEPIOCOTEPO TNV al&NON TOL @UTOU KOl TOV ETOIKICUO TOU OTO TN
MUKOPPIla. ZTO iDlI0 CUUTIEPOCHO 0dNYNONKaV Kol GTOV TOUTOXPOVO EUPOAIOCHO TOU
@UTOU pE TO Fusarum oxysporum o€ OUVOULOCHUO HE TOV HUKOPPIJIKO HOKNTA.
JUYKEKPIPEVA, TIPOCOBETOVTOG TOV PUKNTA, evIoXVONKE n emiBiwon Ttou @UTOL TOu
MTUZEAIOD EVOEXOUEVWC OPWVTAC BETIKA TIAPOUCIa TwV HUKOPPIJKWY HUKATwY. H
OAANAETTIOPOCN TOU €VOOQUTIKOU KOl HUKOPPIJIKOU HPOKNTO OTO MTIEAL €iXE WG
OTIOTEAEGUO VA av&nbolv 1o ENpod PAPOC TwV UTIEPYEIWY TUNUATWY TOU QUTOU KAl N
OUYKEVTPWON alWTOL KAl @wo@OPoU KABWC KOl TO ETMEDO OTIOKIOHOU TOCO TWV
€VOOYEVWV 000 KAl TWV TIPOCTIOEUEVWY HUKOPPIIKWY HUKATWY.

Ol PUKNTEG TIOIKIAAOUV avAAoya pe T Opdon Toug OTO (UTO. YTIAPXOuv
aBoydvol (Ta TIEPIoaOTEPA GTEAEXN TOL Fusarium oxysporum) Kol avTOywVIOTIKOI
MOKNTEG TIOU AANOTE OPOLV OETIKA KOl GAAOTE APVNTIKA YIO TO QUTO. YTIAPXEL OPWC
KOl MO KOTNyopia MUKATWVY TIOU TIPOAYOUV TNV OVATTUEN Ttou @uToD. AUTh I
Katnyopia yvwot Kal w¢ PGPF (plant growth promoting fungi) amaptidetal amd un
TTaBoyovouC PMOKNTEG, N TIOPOUCIa TwV OTIoIWV OTO @UTA TIPOAYEL TNV OVATITUEN TOUC
Kal TNV TtpoaTtaagia toug amd didgopec acBevele (Hyakumachi et all 1994). Emiong, ol
MOKNTEG OTIWC 0 Phoma sp. kai Penicillium simplicissimum 1ou avrikouv g€ autr] TN
Kotnyopia, dpouv Betika €vavtl Tou Colletotrichum orbiculare mou dpa Kupiwg ota
QuTA ayyoupio0d (Meera et all 1994). ®utd ayyouplol Tapoudia Tou Taboyovou
Colletotrichum orbiculare guoAidoOnkav tavtoxpova pe PGPF poknteg (Phoma sp.
kKat Penicillium simplicissimum) kol Tou PHUKOPPIJKO HUKNTA, GUYKEKPIYEVA TOV
Glomus mosseae. ATIO TO TIEIPAUO QAVNKE OTI VW Ol PUKNTEG EEXWPIOTA £XOUV BETIKN)
EMIOpaaCN €vavTl TOL TTOBOYOVOL, O GUVOLACHO PE TOV HUKOPPIJIKO PUKNTA OXl JOVO
o0ev av&noav TNV BETIKN) TOuCG EMIOPACT OTO QUTO OAAA QVTIOETWG PEiwoav TNV
TIpoCTOCia Toug évavTl ato Ttaboyovo (Chandanie et al 2005).

levVIKA, TA OTIOTEAEGUOTA TNCG OAANAETIIOPACNC HUKOPPIJKWY PUKNATWY ME

32

Institutional Repository - Library & Information Centre - University of Thessaly
04/06/2024 21:29:14 EEST - 18.222.182.37



TTaBoyovoug PUKNTEC TIOIKIAOLV avaAoyd TO €i00C TwWV MUKNATWVY, TO QUTO E&EVIOTN
KOBw¢ Kal To €30¢0¢ OTo OTIoi0 ETRIVOUY. H aAANAETTIOPOCN TWV HUKATWY AUTWY
TIOAMEG @OpEC €ival BeTikri. O Phoma terrestris mou TIPOCPRAAEL TO KPEPHULAL, OTAV
OAANAETIOPACEl PE HUKOPPIJIKO PMOKNTO UEIWVETAL N TIPOCBOAN Tou ato @uTo (Becker,
1976). MopOPOIO OTIOTEAECHO @AIVETAL KOl OTNV OAANAemidpacn tou Fusarium
oXysporum cucumerinum pe JUKOPPIJIKO PUKNTa o€ @UTA ayyouplol (Dehne, 1977).
Emiong, o maBoydvo¢ pokntag tou kamvoul, Thielaviopsis basicola otav PpeBei oe
TIEPIBAANOV HUKOPPILOC TIOPATNPNONKE EKTOC TNC HEiwaNg TNG {NUIAG TIOU TIPOKOAAEI
OTO QUTO Kl Peiwan ¢ avarapaywyng Tou (Baltruschat, 1972).

H aAAnAemidpacn tou moboydvou pE TO PUKOPPIJKO POKNTA TIOAAEC (POPEC
gival apvnTikn ylo 10 QUTO. AUTO JIETIETAI ATIO €vav KAVOVA: «OTl €ival KAAO yla 10
@UTO €ival KaAO Kal yla Tov PJOKNTo». 'ETol, @UTA TIou dnuioupyolv PUKOPPIEG sival
o TOavoV va TIPooBANBoLy amo TaboyovouC HUKNTEG AOYyw TNG QAUENUEVNC
TIPOCANYNG OPETITIKAV OTOIXEIWV Kal TNG TIEPATEPW AVATITUENC TouC. To @QUTO
aBokAvTo OTav dnNUIoLPYEI PUKOPPIJIKEG OXECEIC, O TUXOV TIPOCGPOAr TOU OTIO TO
mafoyovo pUknTa Phytophthora cinnamomi, Tapatnpeital auvénuévn TPOCROAN
KOBWC¢ Kal TIPOKAAEITal PeyaAuTtepn {nuid ato @uto (Davis et al 1978). Mapopolo
OTIOTEAECUO €XEl @AVEI Kol OTnv Emidpacn Tou P. parasitica otav TIPOGPANAEL
€0TIEPIOOEION TTOpOUTia HUKOPPIZIKOL puknta. (Davis et al 1978).

YTIdpx0ouv Kal TIEPITITWAOEIC OTIOU 0 TTAB0YOVOCG KOl 0 MUKOPPIZIKOC PMOKNTOC Oev
OAANAETIIOPOUV HETOED TOUG KOl Ogv ETINPEAleTal n dpaon Toug oto @utd. Ol
Zambolin kai Schenck 1o 1981 gpedvnoav TNV OAANAETTIOPOCN TWV HUKITWV
Rhizoctonia solani kal Fusarium solani pe pukoppldlko0¢ POKNTEC GE QUTA GOYIAC.
To cuuTépacpa Toug ATav OTI OeV LTINPEE KOUIa OAANAETIIOpACN PETAEL TWV HUKATWVY

KaBw¢ dev TtapatnEnOnke TtPoaBoAn Kai {nuid oTo @UTO.
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ZKOIMNOX THXZ EPIAZIAX

O @UTIKOC Opyaviopog TIOU ETUAEXONKE yia va HEAETNBei avut) n
OAANAETTIOpaCN METAED €vOG PN TIOBOYyOvoU Kal €vOG HUKOPPIJIKOU HUKNTO €ival n
Toudta Lycopersicon esculentum tng moikiAiog ACE. H KaAAlepyoUpevn TOUATO
(tomato) ta&ivopeital oto yévog Lycopersicon Tng olkoyévelog Solanaceae
(Tigchelaar 1991). H kKaAAEpyela TNG TOPATOC OTIOTEAE pial OTIO TIC TIO JIOOEDOUEVEC
KOAAIEPYEIEG GTOV EAAABIKO XWPO KOl Ol KAPTIOi TNG OTIOTEAOUV €va UYNAO SIOTPOPIKO
TIPOIGV. AOYW TNC EVPEINC TTOPAYWYNE TNC €ival AOYIKO OTI €XEl MEAETNOEI APKETEC
(POPEC YIO TNV aVEDPECN EVOANOKTIKWY HOPPWV OVTILETWTIICNC dla@opwV TIPOCROACV
TNC OTI6 TIAB0YOVOULC HIKPOOPYAVIGUOUC.

Mia omo TIC EVOANOKTIKEG MOPQEC AVTIMETWTIIONC €ival Kal 1 BloAoylkn
KOTaTtoAéuNon. Q¢ PBIOAOYIKN KOTOTIOAEUNGN OULVNBWE AVAPEPETAL I UE OIKOAOYIKO
TPOTIO QVTIUETWTIION TWV EXOPWV TwV KOAMEPYOUUEVWY QUTWV OTNPEILOPEVN TE GANO
€VTOoUa Kol PIKpoopyaviopoUg. Emiong, cOu@wva pe tov Burpee (1990), BIOAOYIKN
KOTATIOAEUNON €ival n peiwon NG emiBinong f ¢ dpactnpIOTNTAC €VOg £XOPOU 1)
TToB0ydvoUL gav OTIOTEAECHO TN OAANAETTIOPACNC METAED (WVTOVWY OPYAVICHUWV.

Ze aut) TV  OITTAWUATIK  Epyacia  TIPAYUATOTIONONKOV  TIEIPAUATA
MIKPOOKOTTIOG  (PBOPICUOU PE €va YEVETIKA METAOXNUOTIOUEVO WE TNV TIPACIVN
@Bopifovoca mpweivn (gfp) otélexog TOL Fs-K, €101 WOTE va TIOPOKOAOLONOEi
(monitoring) n TOpPEI0 TWV PUKATWY Kal N aAANAETIOpACN TOUG EVIOG TOU (QUTIKOU
1otov. Emiong, yia tv TopakoAouBnaon tng TopEiag Tou PUKOPPIJIKOU PUKNTA GTIC
pidec ToL QUTOU, £ylve Xpwon Twv pIwv WE trypan blue. TEAOC, xpPnOoIUOTIOINONKE N
TeEXVIKN ¢ Real Time PCR yla TOvV TTOCOTIKO £AEYX0 TOU OTTOIKIOUOU TOU PMUKNTA OTO
QUTA TNC ToATOC

JKOTIOG TNG EPYOCTIOC NTAV VA (PAVE( TIola €ival N TIopEia aTtoIKIoPoU Tou KABE
MUKNTO OTO QUTO TOMATOC KABWC Kol Tola €ival n oAANAETTIOpOCn AUTWY Twv 800

OTaV CUVUTIAPXOULV OTN pida TOL QUTOOD.
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1. MEIPAMATIKOZ ZXEAIAZMOZX

Omw¢ ovaeePONKe KAl TIPONYOUUEVWS 1 TIEIPOUATIKI] TIPOCEYYION  TIOU
ETUXEIPNONKE OTA TIAQiCI0 TNE SITTAWUATIKAC EPyaaiag Atav n eENC:

1. mepduaTa NAEKTPOVIKNC HIKPOOKOTIAC (POOPIoHOL HE TO PETACXNUOTIOUEVO
otélexog Fsk-gfp pe tv mpdaacivn @Bopilovca mpwrteivn (gfp) Ye oKoTd TN
AETITOPEPT TIEPIYPOAPN TOL TIPOTUTIOV ATIOIKIGHOU TNG PICag QUTWY TOUATAC Ao
TOV €VOOQUTIKO YUKNTO

2. Xpwaon e trypan blue yia tnv Teplypa@r Tou OTIOIKIOUOU TNG pidag amd 1o
MUKOPPIJIKO PUKNTO KOBWCG KAl PEAETN TwV OOHWV TOU PUKNTA OTA KOTTOPO
TV pI{wv

3. Real Time PCR yia Tnv €€€1a01 TOU OTIOIKIOWOU KAl TNG AAANAETTIOPOONC TwWV

000 PUKATWV OTIC Pileg TOPATAG.

ZUVOTITIKG, OKOAOUBNBONKE 0 €ENC TIEIPAPOTIKOG OXESIOOUOC: QUTELCN QELTWV
TOMATOG KAl XAPOEN TIEIPAPATIKWY TEUOXiwV, EUPOAIOCUOG QUTWVY HYE Tov Fusarium
solani kal Tov Glomus intraradices, cuAoyn 1I0TWV Kal amopovwon RNA yia v
Xpnolgoroinan toug otn diadikaaoia tng Real time PCR. Emiong mpayuyatortoiénkav
0vo (2) TEIPAUOTa Ot OIOPOPETIKEC NUEPOMPNVIEG, HE OINPOPETIKA HOAUGUOTIK
MOVAdO TOU OTEAEXOULG TOU HUKOPPIJIKOU HOKNTO KOBWE KOl TPOTIOToINGn oTouq

XEIPIGPOUC.

1.1. ®YTIKO YAIKO KAI XEIPIZMOI MNMPIN TH ZIMNOPA-TTIPOETOIMAZIA
EAADPIKOY YINOZTPQMATOX

O1 oTmopol TopdTag TIoU XPNOolJoTioménkav Kal ota 000 TEIpduaTa ATav
TolkIAia¢ ACE. TMpwv v @UTEUCN TOULG ATIOALPAVONKAV YIO TIEVTE AETITA Of
UTIOXAWPIWAEG VATPIO KOl OTN CUVEXEID EETTAUONKOV GXOAOCTIKA HE OTIOCTEIPWEVO
VEPO, A@PEBNKAV VA OTEYVWOOULV YIa JEKO AETITA TIOVW O€ dINONTIKO XOPTi KOl aTn
OUVEXEID TOTTOBETNONKAV o€ TPIPAIO petri pe dINBNTIKO XapTi 0TIoU APEBNKAV GTO
OKOTAOI Y10 2 NUEPEC YIa TTpoBAGCTNON.

210 TEIPAPOTA, ¢ UTIOCTPWHO XPNOIYOTIOINONKOV AUHPOC, TIEPAITNG Kal
BePUIKOLAITNG g avaloyia 1:1:1. H Auuog XpnolyoTiondnke €101 WOTE va Yivetal
€EVKOAA 0 OJIOXWPICUOC Twv PI{wV amd TO UTTOCTPWHO KATA TNV OladIKagia Tng

oclyuatoAnyiag. O TepAItNG TIAPEXEL OTN 10OVIKI ovoloyia aépa Kol vepoU Kol
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TIAPOUCIAdel TIC I0OVIKOTEPEC OULVONKEC oTpdyylonc. Emiong, ormoteAei  €va
OUOIOUOPPO HECGO QAVATITUENCG KABIOTWVTOCG TIC PIdeC TIUKVOTEPEC WE OMOIOPOPEN
KOTOVOUI OTO UTIOOTPWHA. O BEPUIKOUAITNG £XEl TNV IIOTNTO VO CGUYKPOTEL OPKETEC
(POPEC TO id10 TOL TO PAPOC T VEPO Kal divel 0TO LTIOCTPWUA MIa evdePn dour]. To
LTIOOTPWHA OTIOOTEIPWONKE PE LYPN aTtoateipwan otoug 121 °C yia 30 AeTTd.

Ta TpoPAacTnuéva GTIOpIa TOTIOBETNONKOV O @uTOdoXeia dlapétpou 8-10
EKATOOTWV KOBEva amd Ta oTroia TIEpleixe Tepimou 150 cm3 amd 10 vTOoTPWUA. To
KGO @UTOOOXEIO TTEPIEIXE 4 OTIEPUATA YIA TNV KAAUWN TUXOV OTIWAEIOV BAACTNONC.

2T0 TIPWTO TIEipOMPO, META T OTOPA T @UTOdOXEID XwpioBnkav oe 6
XEIPIOPOUC OTIOL 0 KABE €vag OTTOTEAEITO OTIO 6 eTTAVOAAWYEIC:

A. euBoAlaouOCg povo pe FSK

B. eyBoAlacuog povo pe AMF

I. Tautoxpovoq eupoiiacpocg e FSK kat AMF

A. apXIKOC ePPoAlacuOg e FSK Kal HETA amo 7 nuépe ue AMF

E. apxikog eppoAiacpoc pe AMF kot petd amo 7 nuépeg ye FSK

>1 Control

210 OeUTEPO TIEIPOPA TA PUTOBOXEID XwPioOBNKav ae 4 XeIPIoPUOUC OTIOUL 0 KABE
€V0C ATTOTEAEITO OTIO 6 ETTAVOAAYEIC:

A. EUBOAICOUOG povo pe FSK

B. eyBoAlacuog povo pe AMF

. Tautoxpovog eyPoAlacuog ye FSK kat AMF

A. Control

MeTa TNV omopd, Ta @UTOdOXEIa TOTIOBETABNKAV o€ BAAANO AVATITUENC PUTWV
oe Beppokpaaoia 20-22 °C, OXETKNG Lypaciag 65% Kal @wToTEPiodo 16 wpwv. Ta
QUTA TTOTI(OVTOV HE QATIIOVIOUEVO VEPO KABE 2 NUEPEC Kal PE BPETITIKO SIAALPO 25%
pia @opda v eBdopada. A&iel va onuelwdei OTI TO OUYKEKPIYEVO dIGALUA
XPNOIHOTIONONKE AOYW TNC HEIWPEVNG TIEPIEKTIKOTNTOGC TOou ot @woeopo (P). H

c0oTaon Tou BPETTIKOD SIOAUATOC TIAPOUCIAZETAl GTO TIOPAKATW TTIVAKO.
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STOCK C( ouykévtpwan) ml/It (25% Bpemt. d/pa)

MgSO04 1M 0.5 ml

KH2P04 1M 0.25 ml
FeEDTA 1/10 M 0.25ml
Microelements* 0.25ml
CaClL2 0.5M 2.5ml

KCL 1M 1.25 mi
KNO3 20gr/100ml 1.25 ml
Ca(N03)2*4H20 2,36gr/100ml 1.25 mi

*Ta Microelements 1ou XpnaolgoToNdnkav £xouv tnv €&r¢ oLOTOON:

MICROELEMENTS Gr/Lt stock solution
H3BO3 2.86

MnCI2*4H20 1.81

ZnClI2 0.11

CuC12*H20

H2Mo04 0.5M

1.2. OPENTIKO YAIKO ANATITY=HXZ TOY MYKHTA

H olvBeon Twv BPETITIKWY UAIKWVY TA OTI0i0 XpNOolPoTToenkav atnv mapoloa

gpyaaia, NTav n akoAoudn:

PDB (Potato Dextrose Broth) Potato Dextrose Broth
(ScharlauMicrobiology) 24 gr/lt,

PDA (Potato Dextrose Agar) Potato Dextrose Broth (Scharlau Microbiology)
24 grl/lt, Agar 1,7 % K.p.

1.3. KAAAIEPTEIA KAI ZXYNOHKEX ANAMNTY=HXZ TQON MYKHTQN

To un maBoyovo, Yetaoxnuatiopévo pe GFP, atélexog Tou poKnta Fusarium
solani K-gfp mou xpnoiyotoidnke otnv mapoloa epyaaia diatnpeital atoug 4°C oe
TPIBAIO pe BpeTTIKO LAIKO PDA (Potato Dextrose Agar) (Kavroulakis et al, 2007). Na

TNV TOPOYywWYN KOVIdiwV XPNOIUOTIoMONKaY LYpPEG KOAAIEPYEIEC TOU MUKNTO GOEF
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BpemTikd LAIKO PDB (Potato Dextrose Broth). Ot @iaAeg pe tov pn maboyoévo poknta
enwadovtav otoug 25 °C yia mévie (5) nuépeg pe avadeuvon (150 otp/min). H
OTIOUOVWOT] TWV KOVISIWV TOL PHOKNTA EYIVE PETA Ao dINONoN TNG KAAAIEPYEIOG PETT
aTI0 TOLAOUTIAVI KOl QUYOKEVTPNGON oTIC 4000 oTp/AeTtTO yia téooepa (4) Aemtd. Ta
Kovidla emmavaaiwpninkav o€ @UGCIOAOYIKO 0p6 (0,9% NaCl) Tpokeiyévou va pnv
€XOLUE @AIVOUEVO OTIOPYNG. H OUYKEVTIPWGON TWV KOVISiwV TIPOCdIOPIoTNKE YE TNV
XPoN TOU QIPOTOKUTOUETPOUL KOl PE TNV KATAAANAN apaiwaon eTeTelXON n embuunt
OLYKEVTPWON TOU PoAvapatoc (105 kovidla/ml LTIooTPWPATOC).

O MUKOPPIJIKOG MUKNTOC TIOU XPNOIUOTIOINONKE, €XEl TOUTOTIOINBEI w¢ éva
otédexo¢ (MC3*i*R.5) Ttou poknta Glomus intraradices (Aviwviadng K. 2009). 1o
TIPWTO TEIPAPA N POAUCMOTIKN) MOVAdO TOU MUKNTO TIOU  XPNGIKOTIONONKE,
OUMEXBNKE oTIC 28/10/08 (Aviwviadng K. 2009). Zto OeUTEPO TIEipOUA, TO
MOAUGHOTIKO UAIKO (OTIOpIO KO UQEG padi pe pideg¢ Tou @uTOU-TIayida Zea mays),
dnuioupynodnke otig 27/09/2009 w¢ €ENG: amod TO €UPOAIOCUEVO, UE TO HUKOPPIJIKO
MOKNTO, OVETITUYHEVO QUTO Zea mays, CUAAEXBNKE apXIKA OAO TO PIJIKO TOU GUCTNA.
TNV CULVEXEID, TEPOXIOTNKE OE TIOAU MIKPA KOPMATIO KOl TOTIOBETABNKE 0 GAKOUAO

padi ye p€POC TOU UTTOCTPWHATOG TOU.

1.4. EGAPMOIH EMBOAIAZMOY TQN ®YTQN ME TO
METAZXHMATIZMENO ZTEAEXOX TOY MYKHTA F. solani K-gfp
KABGQSY KAI ME TO MYKOPPIZIKO MYKHTA G. intraradices

O euPBOAIOCOUOC TWV QUTMV HE TOV AVTAYWVIOTIKO PUKNTa Fusarium solani K
EQOPUOOTNKE aVA TIEPIOOOLE OVAAOYO HE TOUG XEIPIOUOUC TIOU TIPOOVOQEPBNKAVY,
onAadn 6oov agopd yio TO TIPWTO TIEIPAUA, OTOV TIPWTO, TPITO KAl TETAPTO XEIPIOUO
OUECWC PETA TN OTIOPA, EVW OTOV TIEUTITO XEIPIOWO 7 NUEPEC PETA TN @UTELON TWV
oTepUaTWY. ETmiong oto 0OelTEPO TEipapa KAl COP@WVA PE TOUG  XEIPIoWOoUC,
EQAPPOCONKE APECWC WETA TNV OTIopd. KatoTv, Ta @UTA a@Eédnkav amoTioTa yia 2
NUEPEC. Ta QUTA PAPTUPEG dEXOBNKAV IGO0 OYKO VEPOU avTi yia JOALCUA.

H id1a dladikaagio akoAouBriBnke yia Tov EUBOAICOHUO HE TIC U0 HOAUCUOTIKEC
MOVAdEC TOU MUKOPPIJIKOU MUKNTa Glomus intraradices, onAadn ylod 10 TIPWTO
Tieipapa, €PPOAIOCUOC TNV nNUEPO TNC OTIOPAC OTOV OeUTEPO, TPITO KOl TEUTITO
XEIPIOUO &VW 7 NUEPEC WETA TNV €@apuoyn tou poknta FsK-gfp, yia Tov TETapTO

XEIPIOPO. H de0TEPN HMOAUCUATIKI HOVAdD EQAPUOCONKE OTO ETIOPEVO TIEIPAPO KOTA
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TNV SladIKaaia oTopdg, oUP@EWVA TIAVTO PE TOUG XEIPIOUOUC. Agidel va onuelwdei OTi
xpnoigoromnenkav 20gr UTTIOCTPWUOTOC PE HOAUCHO TOU HUKOPPIJIKOU PUKNTA Kol

oTa dUO0 TIEIPANATA. Ta QUTA-UAPTUPEC, KAT aVTIoTOLXia, dEXONKav HOVOo VEPO.

2. AEIFTMATOAHWIA- EEETAZH AEITFMATQN

2.1. AEIFTMATONAHWIA KAI MPOETOIMAZIA TIA MIKPOZKOIIKH
MNMAPATHPHZH TOY FSK

O1 Xpovol TIou ETTIAEXBNKAV Yia TIC delypaTtoAnWieg Ntav otig 15 Kai 30 nUEPEC
META TNV OTIOPA TwV QUTWV. Mo KABE XeIpIoUO TTou TIEPIAGUPBavE Tov poKnta FsK-gfp,
OUMEXBNKOV 6 @UTA OTO OTIOI0 OTIOKOTINKE TO UTIEPYEIO TUAMO KOl GXOAOCTIKG
gemAévovTav Ol pieg om0 TO LTIOOTPWUO HPE OG0 TO OUVATOV HIKPOTEPN OTIWAEIN
pIQIkOU 10TOL pTmopoloe va emiteuxBei. Katomv ol pideg mou eixav tov FsK-gfp
TOTIOOETAONKAV TIOPAAANAG OE OVTIKEIMEVOPOPEC TIAAKEG KOl OKETIACTNKAV UE
KOAUTITPIOEG, KOl aKOAOUONOE N TIapATHPNOT TOUC O PIKPOOKOTIIO @Boplopol (Leica
5500).

H kataypo@r Twv ormoTteAEGUATWY 0@opd ToV TPOTIo dleicduang Tov PUKNTA
FsK-gfp o010 pIdikd cluoTNUa TOL QULTOUV, OTaV avarttuoceTal Padi Ye To EUTO, OTav
ovaTITOOCETOl TAUTOXPOVA HE TO MUKOPPIJIKO MPUKNTO KAl OTOV QvATITUCCETal 7
NUEPEG YETA TNV TIPOCONKN TOU PMUKOPPIJIKOU PUKNTA.. Mo T HEAETN TOU OTIOIKIGUOD
METPRONKE OTO UIKPOOKOTIIO, g€ peyebuvon 40X kai umto UV Light, n avoAoyia twv
OTIOIKIOMEVWY, amo POKNTa, piIl@v Tpo¢ T0 olLVOAO Twv pllwv, oe olLvoAo 100
olactavpwoewv (Me Gonigle et al, 1990). To UV Light xpnoiyormoiénke yia tov
AOYO OTI TO PETOOXNMOTIONEVO PE gfp OTEAEXOC TOL PUKNTA FsK @Bopilel uTo 10 QWG
¢ UV KOl GUYKEKPIUEVA EKTIEUTIEI TIPACIVO PWC KOl £TOL QAIVOVTOI EUKOAOTEPA Ol

LVPEC TOU POKNTA.

2.2. AEITMATONHWYIA KAl MEAETH BAOMOY ATOIKIZMOY TOY
MYKOPPIZIKOY MYKHTA

H mapoamdvw dSladikaoia SelydoToANWIag TIPAYUOTOTIONMONKE Kol YIO TOUC
XEIPIOPOUC TIou TIEPIAAUPBAvVOY TOV HUKOPPIJIKO pUKNta Glomus intraradices. O
EAEYXOC TOUL OTIOIKIOMOU €yive oUU@wva pe tov Sylvia (1994). Oi pileg mou
XpPnolgoTomenkav gixav oUAAEXBEl OTIWG TIOPATIOVW aTIO TOUC XEIPIGHOUCG TIOL €iXav

eUPBOAIOGOEl pE TO PUKOPPINIKO PUKNTO. APXIKA Ol pideg TOTIOBETABNKAV Og JIGALUO
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10 % KOH, ev ouvexeia og vdatoAoutpo atoug 80°C yia 40 min. AKOAOUBWC Eyive
EEMAupa pe vepd Kkat ofovion yia 15 min pe HC1. Z1n ouvéxela €ylve Xpwan Twv
pillwv MPE TN XPWOTKA trypan-blue. Ta v TIpogTolyacio TNG XPWOTIKAG,
xpnoigortomnénkav 800 ml yAukepivr, 800 ml AaktikoU 0&€og, 800 ml armectayuEvou
vepol Kal 1,2 g trypan-blue. Ta pidika Tepdxia TOTIOBETNONKAV OE AVTIKEIUEVOPOPO
TIAGKO Kal KaAu@enkav pe PVLG (Polyvinyl alcohol-lactic acid-glycerol). INa tov
UTIOAOYIOUO TOU TIOCOCTOU OTIOIKIOMOU £YIVE COPWON Twv PI{wV Ot HIKPOOKOTIIO
(LEICA DFC 490) oe peyébuvon 100X kai 400X vuttoAoyiovtag Tnv avoAoyia twv
OTIOIKIOPEVWY OTIO HPUKNTO PI{wv TIPO¢ T0 OUVOAO Twv plIlwv, o€ clvolo 200

olaotavpwaoewy (Giovannetti and Mosse, 1980 Clapp et al, 1996).

2.3. MEAETH TOY BAGMOY ATITOIKIZMOY TOY FSK MEZQ THX
AIAAIKAZIAYZ REAL TIME PCR

2.3.1. Aladikaaoia AstypatoAnyiag Kai E€aywyng DNA

Ma ) PEAETN ToL eTUTTEDOU ATIOIKIGHOU Tou FsK-gfp xpnoiyororénkav @utd
amoé TOUC TIOPATIAVW XEIPIoHOoUG. Katd tn deiyyatoAnyia 15 kot 30 nUEPEC PETA TN
OTIOPG CUAAEXBNKOV Kal ETITIAEOV pideq OO KABE XEIPICUO yia TNV XPNGCIKMOTIoINoN
Toug otnv Real Time PCR. lNa 10 maywua twv pI{wv XPnoIUoTIontnke vypd alwto
Kal n amoBnkeuon toug €yive otoug -80°C. H eaywyn tou DNA éEyive pe 10 Plant
DNA extraction kit Macherey-Nagel. Kata tn pébodo aut €ywvav pe Bdon To
TIPWTOKOAAO Ol €&NC dlepyaaieq: oPoyevoTtoinon tou deiypatog, AUGT TwV KUTTAPWV
ME KATAAANAO buffer, @IATpapioua, pocappoyn, TTADCIUO Kal e€aywyn Tou DNA armd

10 Ogiyua.

2.3.2. Mpoodlopiouog Zuykevipwong Kair Kabapotntag Tov DNA

O TPOCdIoPICUOC TNEC CUYKEVIPWOTC Kal TN KOBAPOTNTAG TWV VOUKAEIVIKWVY
0&&wv gg LAATIKO BSIAALUA TIPAYUOTOTIOINONKE UE TN PWTOPETPIKI UEB0J0. ATIO KABE
Oelypa peta@épOnke | Pl oe ocwAnva eppendorf, GTIOL KAl APAIONKE PE ATIOCTAYUEVO
vepo (dH20) oe avaloyia 1:50. To deiyua ToU TIPOKUTITEI TOTIOBETNONKE GE €10IKNA
KUBETa Kal TtpoadlopicBnke T0 @ACUO amoppo@naong amo ta 240 £w¢ ta 300 nm. Zg
LVOOTIKA SIOAULOTO VOUKAEIVIKWV 0&EWV XWPIC TNV Ttapoudia AAAwV TIPOCHIgEwY,
OTIWC TIPWTEIVEC KOl TIOAUCGAKXOPISI, N OUYKEVIPWON TWV VOUKAEIVIKWV 0&Ewv

didetal amd v ediowon;:
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D = 0.D.260 x OUVTEAETTIC apaiwang

orou: 0.D.260, n OTITIKr) TTUKVOTNTA TOU OtiyyaTog ota 260 nm Kal D n otaBepd mou
€EOPTATOI OTIO TO £i00C TOL VOUKAEIVIKOU 0&E0C TOUL TIEPIEXETAI OTO OEiypa. Z€ KaBapd
odloAvpata DNA, n otabepd D 1oo0tal pye 50 mg/ml. TMa v ekTipnon g
KOBapOTNTAC €vOC O€iydaToC VOUKAEIVIKOV 0&EwV  ULTIOAOYIOTNKE 0  AdyoC
0.D.260/0.D.280 kait 0.D.240/0.D.260 MNa Tipég petagv 1,8-2,0 kai 0,5, avTtioToiXwc, T0

ociypa BewpnrnBnKe IKAVOTIOINTIKAC KABapOTNTAG.

2.3.3.Evioxuon AkoAouBicov DNA Me Tn Xprion Tng Texviknigc PCR (Real Time-
PCR)

H aAuaidwtr) avtidpacon TTOAVPEPACNG TIPAYUATIKOU Xpovou (real-time PCR) i
OAAIG KOl TIOOOTIKA OAUCIOWTN avTidpaaon TtoAuvuepaong (QPCR) eival pia pébodog
mov Baaciletal atnv PCR Kal XpnoldoTtoleital yia va evioxlaoel Tunuota DNA pe v
TAUTOXPOVN TIOCOTIKOTIOINGN TOU OpPIBUOL TWV AVTIYPAPWY TIOU  TIPOKUTITOULV.
ETutpémel v avixveuon Kal TIOCOTIKOTIOINGN TIOAAATIAWY TuNUdatwv DNA o€
OTIOAUTO  apIBUd e TN XPNon TPOTOTIWV  dlOPOPWY  CUYKEVIPWOEwY DNA.
EVOANOKTIKG aVIXVEVEL TNV OXETIKI TTOCOTNTA OVTITIPOCWTIWY EVOC TUNUatog DNA pe
onueio avagopacg tnv mocotnta DNA Tou XpNnoIPoTIoINenKe 1 TNV TTOCOTNTA £VOC
GAAOL OTOBEPNC GUYKEVTPWONC TUNUatog DNA.

H diadikaagia akoAoLBEi TIG YEVIKEC apXxéG TNE PCR divovtag tn duvatotnta va
TIOPOKOAOULOEITAl OE TIPAYUOTIKO XPOVO O TIOAAATIAOGIOOUOC TWV OVIIYPAPWY CF
avtibeon pe v amAn PCR, 6mou 1o TIpoidv tn¢ avtidpacng ival avixveloIUo Uovo
META TNV OAOKANPwoN NG AUO €ival ol TIO KOIWVEC HEBOOOI AVIXVELONG TWV
Tpoioviwy otnv real-time PCR: (1) @Bopilouoeg XPWOTIKEC TIOU OECUEVOVTIAlL OF
véoauVTIBEPEVa dikAwva Turuata DNA Kal yivovtal avTIANTITEG OTI0 TOUC OVIXVEUTEC
Twv  E€0IKWV  pnxoavnudtwv real-time PCR Kol (2) aAANAOUXIEC-OVIXVEUTEC,
OAlYOVOUKAEOTIOIO oxedlaouéva pe Bdon tv akpIfr] aAAnAouxio Twv ETIOLUNTOV
TuNudatwv DNA TIpo¢ TTOCOTIKOTIOINGCN, TA oToia @épouv @Bopilovaeq OUAdEC Kal
OUTEC ME TN OEIPA TOLG YivovTal avTIANTITEC a@ol aTEAELBEPLVOVTAL OTO T POPIT
TWV CUPTIANPWHATIKWVY OVIXVEUTWV TIOU O£0PEDOVTOlI GTOV OTOXO0 TOUG KATA TNV
dladIkagia ¢ TEXVNTNG avTiypa@nc Tou DNA.

MoAAEG @opég n Real-Time PCR guvduddeTal Ye TNV TIPOTEPN HUETATPOTIN HIOC
mocgotnta¢ RNA oe DNA, XpnolUoTIoIvTag Tn HEB0d0 NG avtioTpo®ng YETAYPAQC,

ME OKOTIO KULPIWC TNV HEAETN Twv EMIMEdWV EKPPAONG Yovidiwv. XpnaoluoTtolsital
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VEVIKA ¢ JIOYVWATIKO EPYOAEIO yIa TNV aViXVeELTN EVOOYEVWIV TTIOBOAOYIKWY YOoVISiwv
N TUNUATwV DNA ToB0oyovwv HIKPOOPYOVICUWV-EICBOAEWY. TN BOCIKN €pguva
XPNOIPOTIOIEITAl YO TNV TIOCOTIKOTIOINGN KOl TIOPOKOAOUBNon g  dlo@OpPIKAG
EKQPOONG YOVIOIWV-OTOXWV HETA OTIO PETOXEIPIOEIC N YIO TNV OVOTITUEIOKY HEAETN
TV ETMEOWV EKPPACNC YOVIdIWV-OTOXWVY. ZTnv Tapoloa epyacia n  pEBodog
XPNOIUOTIOINBNKE yia TN MEAETN TNC CUCCWPELCNG KUTTAPWY MPUKNTO OF QUTIKA

opyava.

2.3.4. EmAoyn Twv EKKIVNTQV

H emAoyl Twv EKKIVNTWV TIPAYUOTOTIOINONKE HE TN XPHNon Tou
€EEIOIKELPEVOL TIPOYPAUMOTOC ETIIAOYNG EKKIVNTWY Beacon designer v7.0. To péyedog
TWV EVIOXUVOPEVWV TUNUATwyY NAtav Tepimou 150 {evyn Pdoswv. Ol EKKIVNTEC
ETUAEXONKOV HE TETOIO TPOTIO (WOTE VO ATIOPELXOEl 0 OXNUOTIOUOC OMPOJIUEPWV T
ETEPODIYEPWIV. H dnuiovpyia opo- Kal ETEPODIPEPWV OTIO TOUC EKKIVNTEC EXEl WG
OTIOTEAECUO TNV EKTIOUTIN PN EEEIBIKEVPEVOL @BOPICUOL KaTd TNV avtidpaon Tng PCR
TIPAYHOTIKOD Xpovou. Ol EKKIVNTEC TIOU XPNOIUOTIoINONKAV yia TNV Tapoloa pyaacia
(aivovTal oToV TIAPAKATW TIVOKOA:

JO0uBoA0  NOUKAEOTIBIKI) AAANAoLXIO S0OuBoAo  NOUKAEOTIBIKI) AAANAoLXiO
EKKIVNTA OpBodpopou EKkivNT 5°—>3  ekkivnty Oriobodpopov Ekkivntr 5'—>3
AAAG ATO GAA GGA CTC TOA CAA CAC ATC ACA AGG

LeUbiF LeUbIiR
TGG CG TO

2.3.5. Avrtidpacon Tng gRT-PCR

H avrtidpaon Tmpayuotoroinke o€ ouokeurp Mx3005P  (ABI). To
BEPUOKPACIOKO TIPOYPAMUO TIOU XPNOIPOTIOINONKE aTtelkovidetal otnv Eikova Bl.
OAeC o1 avTIdOPACEIC TIPAYHATOTIONNONKAY HE TO idl0 BEPUOKPATIOKO TIPOYPAMUUA KOl
Kotaypd@oviav yio 45 KOKAOUG. XTOo TEAOC KABe avtidpaong okoAouBoloe n
TTOPOKOAOVONGN TNG KAUTIOANG aTmodiataéng PBdon tng omoiog emiBeBaidnke n
OTtapEn €vog POVO TIPOIOVTOG OTNV KABE avtidpaaor). Z€ OAEC TIC TIEPITITWOEIC TO Wiyua
NG avtidpaacng TPOoEToIuadovTav COP@WVA PE TIC 00nyie¢ TNG KOTACGKEUACTPIOG
eTaipiog (Stratagene), evw OTNV TEAIKN OVTIOPACON XPNOIUOTIOMBNKE N XPWOTIKN
ava@opag ROX. Metd 10 TEAOG TV avuIdpAdcewv Ta dedopéva e€nxbnoav pe tn

HOpQI TIVAKWY Kal €TEEEPYAOCTNKAY HE TN XPNRon Tou Tpoypduuoto¢ LinRegPCR
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TIPOKEILUEVOU va TIPOGAIOPICTOUV I OTIOTEAECHUOTIKOTNTA TwWV eKKIvNTtwv (efficiency)
NG KABe avtidpaong OAG Kol 0 apiBudg Twv KOKAwv opiov (Ct), o oroiog
OVTITIPOCWTIEVEl TWV APIBPO TWV KOKAWV TN¢ avtidpaong TOvVw OTI0 TOUG OTI0IoUC
gival duvat n avixvevuon @Bopicuov. Mo KABe XEIPICUO TIPAYUOTOTIOINONKAV TPEIC
BIOAOYIKEG eTTOVOAAWEIC. TN CUVEXEID TIPAYUOTOTIOIONKE OTATIOTIKI ETIEEEPYOTia

Twv amoteAegpudtwy (Livak and Schmittgen, 2001).

Eikova B.l. | OegpuoKpaoioko TPOYPOPUO TNEG AAUCIOWTNG OavTIdOPACNC TTOAUHEPATCNG

TIpOyUaTIKOU XPOVOU.
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1. ATIOTENAEZMATA

Katd tnv OIGpKEID TWV MIKPOOKOTIIKWY TIOPOTNPNCGEWY OTIOKOUIGONKaV
ONUAVTIKEG TIANPOPOPIEC VIO TOV TPOTIO TIOU ATTOIKICEl TO QUTO 0 HUKNTaCg FsK-gfp
KOBW¢ Kal TIola gival  gUUTIEPIPOPA TOU OTn pida Tov Otav guPBoAIGleTal EiTe YOVOCQ
TOU €iTe PE TNV TTOPOLCIO TOU HPLKOPPIJIKOL PUKNTa Glomus intraradices. Emiong,
CUAAEXTNKAV TTANPOQPOPIEG VIO TOV ATIOIKIGHO TOL HUKOPPIJIKOU PUKNTO KOl TIG OOMEC

TIOU ONUIOUPYEI KATA TOV ATIOIKIGUO OTO PIJIKO oUCTNUA TOU QUTOU.

1.1. ATTIOTEAEZMATA 1o NMEIPAMATOXZ
1.1.1. MikpookorTtia ®B8opiouou

Katd Tn PIKPOOKOTIia e TN dladikagia ¢BopIguol GUAANEXBNKOV Ol TIAPAKATW
TIANPO@OpPIEC. XNV OclypatoAnyia twv 15 nuepwv, ol LEEC Tou PUKNTa FsK-gfp
EM@OVIOBNKaV g€ OAOUG TOUC XEIPIOUOUC. XTIC TIEPIOOOTEPEC TWV TIEPITITWOEWV,
QAVNKE 0 PUKNTOCG va TIPooTiadel va €lgéABel oTo PIJIKO CoLOTNUO, evw &ekABapa

KATOAGUBAVE PHEPOC TOU XWPOoU YUPW aTo TO QUTO.

Ekova .1 MKuoiowTovoooio HIKPOOKOTIIOU (B0opIGUOU me OVATITUENC Tou
pOKNTa FsK - sfp a10 pIdikd oloTua Gutwv ToPATav Ztn detypotoAnyia twv 15
nuepwv o pokntag FsK-gfp €xel mpooeyyioel 10 PIJIKG CUGTNPO TOU QUTOL KOl
TipooTioBei va elg€pBel evidg autou.
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A0 TIC MIKPOOKOTIIKEC TIOPATNPNOEIC KOl TIC METPNOEI TOL Pabuou
OTIOIKIOUOU TIOU €yvav Je Tn PEBodo Me Gonigle, TipokUTTTEl OTI, 0 PUKNTOC FSK-gfp
aTIoIKiCel TO PIJIKO CLUCTNUA O OAOUG TOUG XEIPIOHOUG, OTOo idl0 BaBbuo, eite otav
eyBoAlacBei povog tou eite otav euPBoracOei padi pe tov Glomus intraradices. H
oeIpd TOL €PPOAICHOU TWV QUTWV PE TOUC OU0 MUKNTEG €Ttiong, 0ev @aiveTal va

ETINPEALEl GNUAVTIKA TO BaBUO OTIOIKIOUOD.

Eikova .2 MIKpo@wToypa@ia PYIKPOOKOTIIOU @B0pIGUoU TNC avarttuéng Tov HuKNTa
FsK - sfp oto pi{ikd cvotnua dutev topdtag Katd m deiypotoAnyio twv 15 nuepmv
OTOV TAUTOXPOVO EUBOAIONCHO Tou HUKNTO FsK-gfp pe Tov pukoppIdIko POKNTO @aiveTal ot
0 HOKNTOC EXEL EI0ENBEL 110N OTO OyWYO GVCTNHA TOU PUTOU

Katd tnv deiypatoAnyia twv 30 nuepwv o pukntag FsK-gfp eugaviobnke
otV pida aAANG Kal 0To Xwpo yUpw amd TO QUTO, O UIKPOTEPO TIOCOCTO OTO TNV
SelypatoAnyia Twv 15 NUEPWV, XwpI¢ OPWC VO TTOPATNPOUVTAl OTOTIOTIKA GNUOVTIKEC

OlOPOPEC.

Eikéva .3. MIKpo@wTovoaipia IKPOOKOTTioV @Boplopol NG avamrtuéng tou
pOknta FsK - gfp oto 01€Ik6 olotua PUTOY TOPATOG ZTN OElyhoToAnYia Twv
30 nuepwv o0 FsK-gfp mapouaiooe Peiwaon Tou amoKIopoU Tou g€ GUYKPION UE TO
BoBu6 aTOIKIONOU OTIC 15 nUEPEC META TOV EUPOAIONCOHO TWV (QUTWV 0E OAEG TIG
HETOXEIPIOEIC
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Ov PETPNOEIC TWV dU0 SEIYUOTOANYINV XPNOIWOTIOINONKAV yia T dnuioupyia
TOU dlaypduuatog 'l, aTo omoio gu@avidovtal To PEIWPEVA TTOCOOTA ATIOIKIGHOU TOU

pUOKNTa oTi¢ 30 nuéEPEC ag oLYKPION HE TNV delypaToAnYia Twv 15 nuepwv

Colonization of FskK

Cc 18% 'l

0 T

tfl  16% - T

<«

N 14% y
B 15days
B 30days

FsK FsK AMF FsKl AMF2 AMF1 Fsk2

Aldypappa 1. NMocootd amoikiowol Tou Yoknta FsK-gfp pe  pébodo Me Gonigle
EKTIUNGN MIKPOOKOTIIOG- VIO OAEC TIC UETOXEIPIOEIC KOl OTIC duo delypoToAnwieg (15- Kal
30- nNUEPEC PETA TOV €UPBOAIOCUO TwV @QUTWV). Ol PTIAPEC ATIEIKOVI(OUV TA TI00OCTA
amoikiopoy Tou FsK-gfp otav epPoAidabnke povog tou (FsK), oty eméufocn Ttou
TAUTOXPOVOU EUPOAIOCTUOD TwV 000 HukATwY (FSK -AMF), otav euBoMidabnke pwtog o FsK-
gfp ka1 ot ouvéxela o PukoppPIdiKOG pukntag (FsKI-AMF2) kabw¢ kot 6tav o FsK-gfp
EUBOAIGOONKE PETA TOV MUKOPPI(IKO pUKNTO (AMF1- FsK2). Emiong, moapouaidletal 0 péaog
OpOC Kal N TUTTIKN amokAlon KAaBe xelpiopol. (nN=6)

1.1.2. MeA€tn Tou BaBuoL AmoikiopoU Tou FskK Méow Tng Aladikaaciog
Real Time PCR

Katd tn TToCoTIK PEAETN pe TV uEBodo tng Real Time PCR tou Boabuol
OTIOIKIOMOU TOU PIJIKOU CUCTHPOTOG TNC TopAtag amo tov FsK-gfp, epgaviletal
OUENUEVO TIOOOOTO TOU ATIOIKIOPOU KOTA TOV TOUTOXPOVO €UPROAICOUO pE Tov G.
intraradices atnv delypotoAnyia twv 15 nuepwv. ZTi¢ 30 nUéEPEC, LTINPEE PEiwan TNC
EUEAVIONG TOU OTOUC TIEPICOOTEPOUG XEIPIOUOUG, EKTOC NG TIEPITITWONG OTIOU
euPBoAlGleTal pévog TOu, OTOU TO TIOGOOTO TOU EU@AVI(ETAl va Eival OTACIUO.

TéNog, aicel va avo@epBei o1, €KTOC TNC ETEYPBOONG PE TOV TOUTOXPOVO
EMPBOAIOOHO TwV d00 PUKNTWVY, GTIC UTIOAOITIEC ETIEURACEIC, Ol PIKPEG ATIOKAICEIC TWV

TIMAV OV GUVADOLV VIO QYWY OIGQPOAWY CUUTIEPOCUATWVY.
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Blopdda tou FsK o€ pideg Topdatag

Alaypapua .2, Moootikn Real-time PCR extipnon g Plopdlag tou FsK oto piliko
obotnua @UTwV Topatag 15 (15d) kai 30 nuépeg (30d) PETA TN POALVOT TWV QUTWV HE TOUG
poknteg FsK-gfp kat G. intraradices . O1 emepPdaacel mouv €yivav ATav EUPROANIOCUOC PE TOV
uoknta FsK-gfp (FsK),tautoxpovog upoAiaopoc tov FsK-gfp pe tov G. intraradices (FsK-
AMF), euBoAloouag TTPWTH e TO MUKOPPIQIKO PUKNTa Kal Yetd pe 10 FsK-gfp (AMFI-FsK2)
KaBw¢ euBoMacuog pwta Ye 10 FsK-gfp kat Yetd pe 10 pukoppidiko poknta (FsKI-AMF2).
Epgaviletal pn oTaToTIKAOE GNUAVTIKY Ola@opd 010 Babud amoikiopoL tou poknta FsK-gfp.
Ol umdpe¢ aTmelkovi(ouv 10 PECO OP0 TWV HETPNOEWV. TEAOG QATIOTUTIGOIVETOI KO N TUTTIKN
aTtOKAIOT TWV ATIOTEAETUATWY O€ OAEC TIG YETOXEIPIOEIG (N=3)

JZUYKPITIKA, N TTOCOTIKA PEB0OOC avaAuang TOU PHUKNTA, TIAPOUCIALEL IOPOPEC
ME TO OTIOTEAEOUOTA TNG MIKpookoTtiag. Xtn Real Time PCR, ot dstyyatoAnyia twv 15
nuepwyv, eu@avideTal éva auvénuévo Tocootd Tou FsK-gfp otov toutoxpovo
euBoMacud pe TOov Glomus intraradices otnv pida tou @utol. Emiong, oev
ETIRERBAICOVETAI CUVOAIKA N PEIWON TOU TIOCOCTOU OTIOIKIOUOU otnv dslyyatoAnyia
Twv 30 nueEPWV. OUWC, Ol PETPAOEIC Kal TV d00 UeBOdwV amedelgav OTI 0 POKNTOG
FsK-gfp petd v mdapodo twv 30 nuepWV dev EUPAVIEl TIEPAITEPW OVATITUEN OTO

PIJIKO c0OTNa.
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1.1.3. MegA€tn Tou BaBuou Attoikiopol Tou Mukoppidikob MUknta Glomus

intraradices

MeTa TNV Xpwon Twv PI{wV TIoL TIEPIEIXAV TOV HUKOPPIJIKO poKNTa Glomus
intraradices, Ta slides mou dAnuiovpyndNkKav €EETAGONKAV OTO HIKPOOKOTIIO OF
peyEBuvan 40X. MeTpNONKE 0 ATIOIKIOPOG TOU PMUKOPPIJKOU HPOKNTA PE TN PEBodOo
Me Gonigle ko8¢ Kal o1 dOPEC TToL dNUIOVPYOUVTAL KATA TOV OTIOIKIGHUO TOU.

21N OElyyatoAnyia mou TTpayHaTOTIONBNKE PHETA TO SIACTNHA TwV 15 nuepwv,
0 MOKNTOC eU@AvVIoE va aTtoikilel Tnv pida Tou @utoU. Emiong, eyeaveig nTav OAeg ol
O0UEG TIOU UTTOPED va dnuIoLPYroEl oTa KOTTopa OTwg arbuscules, KOOTEIC (vesicles)
Kal otopla. Katd Tov €AeyX0 TWV XEIPIOPWVY, @AvVNKe 0TI 0 Glomus intraradices otav
eMBoAI0CBEl TauToxpova pe Tov FsK-gfp aroikiel ae peyaAlTEPA TTOGOCTA OTIO TOUG
OAAOUC XEIPIOUOUG, aKOPN Kol o€ oUyKpIon HE TO TIOCOOTA OTTOIKIGHOU TIOU

METPNONKAV KOTA TOV EUBOAICHO TOU QUTOU POVO ATIO TO PUKOPPEIJIKG PUKNTA.

Eikoveg I 4-6 : MIKpO@wTOVOO@ia PIKPOOKOTIIOU pBOpIcaoV TNG avATITUENG TOU PUKNTA
(n Intraradices o1o piikd cOoTNUa PUTOV ToadTos. KOTd TNV PIKPOOKOTIIKY avéiuon twv 15
NUEPLV, 0 MUKOPPIZIKOG HUKNTAC @aiVETOl VO aTToIKiel T pida Kal va dnuIoupyEl SOUEC OTIWG
omdpia Kol arbuscules
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Katd tig petproelg otn delyhatoAnyio petd tnv mdpodo twv 30 nuEpwvY, 0
MOKNTOC EPQOVICONKE va ATIOIKIEl TO QUTO O¢ PEYOADTEPA TTOOOOTA GE GUYKPION HE
10 dldoTnua twv 15 nuepwv. Emiong o1 dopég tou Atav Tio EekdBapeg. Ailel va
ONUEIWOBEl 0TI OTOV TOUTOXPOVO EUROAIOUO Twv OU0 MHUKATWY CT0 @UTO, OtV
auéndnkav TOAD Ta TOCOCTA aATOIKIOPOU Tou Glomus intraradices, evw YeVIKA
MEYOAUTEPN QVATITLEN OTN PIla €iXE 0 XEIPIOPOC YE TOV EUPOAICCUO TOU QUTOU POVO
amo TO MUKOPPIJIKO HOKNTO XWPIC OPWE va KATAypa@OUV OTOTIOTIKA ONUOVTIKEG

OlOQOPEC.

Eikova 7. MIKpOQWTUVPAQIO HIKPOOKOTIIOL @UOopIoPol TNG avAattuéng tov poknta G.
Intraradices oto pIdik6 cbotnUa @uTwv Topdtag Ot dopég Tou Glomus intraradices otig 30
NUEPEC EP@aviCouv va KataAauBAvouy JeyaADTEPO XWPO aTnv pida Tou PuToD

Ol YETPAOEIC TIOL £yIVAV OTO TIPWTO TIEIPAPA ATIOTUTIWVOVTAlI GTO TIOPOKATW
Oldypappa, OTo OToio  €ival gu@avig n av&énon Ttou PBabuol OTTOIKIGUOU TOU
HUKopPIdIKoU poKNnTa oTi¢ 30 nuépeC. Emiong diakpivovtal Ta avénuéva TTocooTd ToU
otav euPoAladeTal Tavtoxpova pe Tov FsK-gfp otn detypoatoAnyia twv 15 nuepv. H
MeyoAUTEPN TAON avénong Tou aTolKioyoU tou Glomus intraradices pe tnv Tdpodo
TOU XPOVOU EP@AVICETAl OTOV XEIPIOUO HE TOV EUPOAIOCUO UOVO PE TO HUKOPPIJIKO
MUOKNTa 0T0 @UTO. OuwC, 0 BaBUOC ATIOIKIOMOU, TIoL TtapatnpEital ot 30 NUEPEC,
00Nyei OTO CLPTIEPOCHO OTI N AVATITUEN TOU OEV @AIVETOIl va ETINEEALETAl OTIO TNV

omapén tou FsK-gfp.
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Aldypoppa .3 : MoogooTtd amoIKIoPoU Tou HUKOPPIZIKoD YoKNTa Glomus intraradices e
N YéBodo Me Gonigle- €KTiUNoNn WIKPOOKOTIIOG- IO OAEC TIC PETAXEIPIOEIC KOl OTIC OUO
oerypotoAnWieg (15- kat 30- NUEPEG PETA TOV EUPROMACHO TWV PUTWV). Ol UTTAPEC ATIEIKOVI(OUY
10 Togootd Tou Glomus intraradices otav gupoAldadnke povog 1ov (AMF), otnv eméupoon
TOU TOUTOXPOVOU EUPOMdOUOl Twv OU0 PUKATWY (AMF-FsK), otav €ionABe TpwTtog o
G.intraradices kai ot guvéxela o FsK-gfp (AMFI-FsK2) kaBw¢ kal 6tav 0 JUKOPPIQIKOG
pUKNTOC eYBoAdiabnke peta tov FsK-gfp (FsKI-AMF2). Emiong, mapouadiddetal o pEcgog 6pog
KO 1 TUTTIKA aTtOKAIoN KABE XeIpiopov. (n=6)

1.2. ATTIOTENAEZMATA 20 NEIPAMATOX

1.2.1. MikpookoTtia ®0opiouol

Eikova I'.8. o pukntag Fsk-gfp oti¢ 15 nuépeg attolkidel To PIJIKO g0OTNUA TOU QUTOU EVW CTIG
30 nUEPEC N EUPAVICT OTO JIKPOCKOTIIO Eival GTIAVIO

Katd tn PEAETN OTIOKIOPOU HE TN HIKPOOKOTTIO (B0pIcuol OTo OeUTEPO
Tieipapa (PE TNV JIOQOPETIKI) POALCUOTIKA povada tou Glomus intraradices), o
pokntag FsK-gfp epgaviobnke og PelwPEVO TIOOOCTA OE GXECN ME TO TIPWTO TIEIpAa.

Emiong, KotoAdupave 10 XWPO TEPIUETPIKA TOU (@QUTOU OTNV TIPOCTIABEId TOL Vd
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€10€p0Oel 010 PIJIKO GUOTNUA. ATIO TIC MIKPOCKOTIIKEC TIOPATNPICEIS KAl TIG HETPOEIG
TOU BoBuol ATOIKIOPOU TIoL &ylvav pe TNV PEBodo Me Gonigle, TtpokUTITEl OTI, O
pUkntag FsK-gfp arolkidel 10 pIJIkd cOOTNUO OE OAOUC TOUG XEIPIGPOUCE, OTO idlo
Babuo, eite otav euPoAiacdei povog tou eite 6tav euPoAlacdei padi pe tov Glomus
intraradices. O1 peTproel¢ Kal Twv O00 deiypatoAnPiwv (15- kal 30- nuepwv)
Ttapouaciadovtal oto diaypauua M4, omouv oTic 30 NUEPEC @aivetal N Heiwan tou
BaBuoL atoikiopoL Tou PUKNTa FsK-gfp. A&iel va avagepBei oti, papuoloviag Tn
MEBOOO TNC MIKPOOKOTIIOG, TA OTIOTEAECUOTO TIOU TIPOEKLYIAY ATIO TO TIPWTO TIEipaApA
eMIBERaIwBNKAV Kal KATd TNV Ole€aywyr] Tou OeUTEPOL, TOCO OCOV APOPA TNV
arouaia  oAANAETIdOpaCONE Twv 000 MPUKATWY OTNV  IKOVOTNTO ATIOIKIOPOU KAl
egamiwong tou FskK-gfp oto pidikG oloTnua TOU  @UTOU, OC0 KOl OTnv
TIAPATNPEOVMEVN HEIWOT OTIOIKIOUOU TOU PUKNTA HPETA TNV Tdpodo Twv 30 NUEPMV.
21n OelyyatoAnyia ovutr], n MIKPOOKOTIIKA TIOPOTAPNCN Twv OEIlyUATwY EOEIEE

MIKPOTEPN cuXVOTNTA eu@Aviong Tou FsK-gfp.

FSK COLONIZATION

14% 1

c
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. (]

0

‘E 10%

0

S sw
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gﬁ M 30DAYS

+
=

4%

2%

ocE co

0%

Aldypapua 4. Mocootd amolkigyoL Tou puknta FsK e  uébodo Me Gonigle- ekTipnaon
MIKPOOKOTTIOG- YIO OAEC TIC PETAXEIPIOEIC KAl OTIC OU0 delypoToANWieg (15- kau 30- nuéPEC
META TOV €UPOANIOCUO TWV QUTWV). ZTO dIAYPOUUa TIOPOUCIAOVTal T OTIOTEAECUOTO TWV
EMEPBATEWVY TIOU EyIvav, N TIPWTN KE TOV eUPROAIOCUO Hovo Tou FsK-gfp (FsK) kai n deltepn
ME TOV TOUTOXPOVO €UPBOMNACOHO Twv d00 HUKATwY (FSK-AMF). Emiong, epgaviletal Kai n
TUTTIKA OTIOKAION TWV OTIOTEAESUATWY (N=6). Daivetal n yeiwan tou Pabuol aToIKIOPOU TOU
poknta FsK-gfp ato pidiko auotpa aTig 30 nuEPEC.
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1.2.2 MeA€tn Tou BaBuol AttoikiopoU Tou FsK Méow Tng Aladikaaoiag
Real Time PCR

21N delypatoAnWia twv 15 nUEPWV, € aVTIOEDT UE TIC YETPAOEIG TIOU EYIVAV
OTO TIPWTO TIEiPApA, EPUPAVICETAI ALENPEVOC ATIOIKIOHOC TOU HUKNTO KATA TOV
TAUTOXPOVO EUPROAIOCUO a€ TIOAD HIKPOTEPO KAl UN OTATIOTIKWC CNUAVTIKA TI0GO0TA.
Emiong, ot detygatoAnyia twv 30 nuepwv, dev TTAPATNPEITAI PEIWON TOL TTOGOGTOU

OTTOIKIGHOU.

Alaypappa I'.5 Mogoortikr] Real-time PCR ektiunon ¢ Blopdadag tou FsK oto pIdiko ouatnua
QuTV Toudtag 15 (154) kat 30 nuépeg (304) PETA TN WOALVON TWV QUIWV PE TOUG
pOknteg FsK-gfp kat G. intraradices . O emeyBAcEIC IOV €yvav ATOV EUPOMACUOC UE
Tov poknta FsK-gfp (FsK) kaBwg Kal tautoxpovog ePpoAlacuog tov FsK-gfp pe tov
G. intraradices (FsK-AMF). Ep@aviletal yn OTOTIOTIKOC Onuavtikyy dlagopd oto Babud
OTIOIKIOUOU Tou PUKNTa FsK-gfp. Ot pumdpeg armelkovi{ouv 10 YEGO 0P0 TWV PETPHOEWY
TENOG OTIOTUTIGVETOI KOl 1 TUTIIKI] OTIOKAIOT TWV OTIOTEAECUATWY Of OAEC TIC
petaxelpioelg (N=3)

JUUTIEPOCHATIKA, N MEIWON TIOU TTOPATNPEITAI OTA ATIOTEAéTUATA TNG PEBGOOL
Me Gonigle dev prmopolv va emiBepaiwbolv pe v péBodo ¢ Real Time PCR.
FeVIKA T TTOOOOTA TIOU €U@AVI(OVTAl OTNV TIOCOTIKA PMEBOdO avaiuaong, odnyolv aTo

CLUTIEPACHA OTI TTIBAVOV JEV LTTAPXEI AAANAETTIOPOCN PETAED TwV 000 HUKITWV.
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1.2.3. MeA€tn Tou BaBuov Amoikiopol tou Mukoppidiko0 MUKnta Glomus

intraradices

Katd Tt petpriosic Tou Oe0TEPOL TEIPAPATOC OTn delypoToAnWia twv 15
NUEPWV, 0 MUKOPPIJIKOC MPUKNTOC EMQ@OVIOONKE va aTIOKI(El TO @UTO KAl va
dnuioupyei dopeg aveEdptnTa amo TNV Topoudia | amoucia tou FsK-gfp katd Tto
XPOVO €UPBOAICOHOU TWV QUTOV. XZTIC 30 NUEPEC Oev LTINPEE AgIOoNUEIWTN avEnan Tou

OTIOIKIOMOU Kal 0ToUg U0 XEIPIOHOUC

Eikdveg I" 9-10: MIKpo@wToypa®ia PIKPOOKOTIIOU @B0pIouol T/e avaTtuéng Tov piuKnta
G.intraradices 0T10 plidkd cOOTNUA (PUTWV TOUATOC XTNV HIKPOOKOTIIKA TTOPATAPNGN TWV
oelyudtwv 15 (o) kai 30 (B) nuepwv dlakpivetal EekdBapa n avamtuén Tou PUKOPPIJIKOD
MOKNTO Kal 1 dnuioupyio 80wy TOU 010 PIJIKO GUCTNUO TOU GUTOU
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H di0@opd Tou eUQAvIcONKE OTIC PETPHOEIC TOU CUYKEKPIUEVOL TIEIPANOATOC
oe oUlyKplon HE TO TPWTO, NTOaV 0T, Oev TapatnEnOnke av&non oto Pabud
OTIOIKIOMOU TOU @uTOL amod Tov G. Intraradices Katd TOV TALTOXPOVO EUPROAIOCGUO TOU
pe tov FsK. Emiong, n avarmtuén Tou JUKNTO oto dlaoTtnua petaéd 15 Kai 30 nuepwv,
0gv gU@AVIcE 1D1aiTEPN aLENaOT, YEYOVOC TIOU UTIOPEL va OQEIAETAL GTN XPNOIUoTIoiNaN

TOU JIAPOPETIKOU POALCHATIKOU UAIKOU. (Aldypappa IM.6)

Aldypoappa .6 Moocootd amoKIoPoU Tou HUKoPPIJkoU YoknTta Glomus intraradices pe m
péBodo Me Gonigle- €kTiUNON MIKPOOKOTTIOG- YIO OAEC TIC METOXEIPIOEIC KOl OTIC OUO
OelyuatoAnyieg(15- kot 30- nuéPEC UETA TOV EUPOAIAOUO TwWV QUIWV 2TO JlAypaupd
aTelkovidovtal o1 emeppdcec mou eyivav (PBOAIOCUOC YE Tov PUKNTa G. intraradices
(AMF) KaBm¢ Kol Tautoxpovog eppoAlacuog tou pe Tov FsK (AMF-FsK). Télog
OTIOTUTIQVETOI KOI N TUTIIKA OTIOKAION TWV QATIOTEAECUATWY OF OAEC TIC PETAXEIPIOEI

(n=6).

2. 2YZHTHZH

H oAnAemiopacn HUKOPPIJIKWY HUKATWY  HE  OIAPOPO  OTEAEXN AAAWVY
MUKATWV €ival TTOAOTTIAOKN KOl kaBopiletal Baon dla@opwy TOPAyOVIWY OTIWG TO
€i00C TWV MUKITWVY TIOU CUPMPETEXOLVY, TO €idOC TOL QUTOL - &evioTA N TNV UTTIOPEN
GAMWV PIKPOOPYOVIOH®Y GTO PIJIKO cUCTNUA.

2e @UTA TOUATOC, TO GCUYKEKPIUEVO €id0C¢ HUKOPPIJIKOU pUKNTa Glomus
intraradices, €xel amodeixOei amo OIAPOPEC EPELVEC OTI Opa OETIKA TOE TUVONKEC

OAANAETTIOpOCNC PE GAAOUC MIKPOOPYOAVIOUOUC Kal BonBdel Tnv avarTtuén Tou @UToU
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(Graham J. 1982). Emiong, oVuuewva pe peAETeg, (Kavroulakis et al, 2007), o
€VOOPUTIKOG PUKNTOCG Fusarium solani otéAexoq K, ae auvOnkeg aAANAETidOpacng e
TtaBoydvoug PUKNTEC OTIWG Fusarium oxysporum kav Septoria lycopersici, Teplopidel
NV €U@AvVION TN 00BEVEING.

Kata tnv emegepyaoia Twv aTOTEAEOUATWY Tng Tapoloag epyaciag, o€
SlaKpiveTal aAANAeTTidOpacn Twv dU0 HUKATWY. E&aipecn armoteAei n peETpnon twv
OEIYMATWY OTn JElypoToANWia Twv 15 NUEPWY KOl OTIOTUTIWVETOL GTO YEYOVOC TOU
auvénuévou PBabuold aTOIKIGHOU Twv @UTWV oo Tov Fsk-gfp otav guBoAiadovtal
TAUTOXPOVA Ol 000 MUKNTEG, OAAA KOl MIOG TIOPOPOIOG OULENTIKNG TACNC TIOU
TIOPOTNPEITAl GTOV OTIOIKIOUO TWV QUTWV OTI0 TO HUKOPPIJIKO HUKNTO UTIO TIC idIEC
OLVONKeC. O PNXAVIOUOG TNG OAANAETTIOPACTC TIOU YiveTal PETOED TwV U0 PUKATWV
ogv gival yvwaotog. MBavwg va o@eiletal og dU0 €K JIAPETPOL AVTIOETEC TTOPASOXEC:
(a) n oxéon TOL CUVATITEL 0 PUKOPPIJIKOG PMUKNTAG 1] 0 EVOOQPUTIKOC PMUKNTAC FsSK pe
TO QUTO UTIOPEI VO AVAGTEAAEI TUXOV OPVNTIKEG ETUOPACEIC AAAWY PUKITWY CGTO XWPO
opdong tou kKal (B) n av&non OPETTKWY OTOIXEIWV OTO @UTO, W OaTOpPPOIa TNG
onuiovpyiag  pukoppllag,  PTIOPEl  €mioNg  va  TIPOCEAKUOEl KOl  GAAOULG
MIKPOOPYOVICHOUC O€ un MUKOPPIJIKA pépn Tou @utoL (Dehne H.W., 1982)

H eykatdotoon tou PUKOPPIJIkoL puKNta BonBdel 1o @UTO CTnV KOAUTEPN
OTIOPPOPNCN BPETITIKGV CULCTATIKWVY KABWC KOl oTnv avdarmtuén tou. H auvénuévn
TIPOCANYN BPETITIKWV GUCTATIKWY TIIBAVOV VA JIEYEIPEL KAl AAAOUG HIKPOOPYOVIGHOUC
ME OTIOTEAECUO VA TIPOCTIOONO0UY VA ATIOIKIGOUV Kal auTtoi 10 @uTe (Dehne H.W,
1982). Ta pUKOPPIKA @LUTA €ival duvaTOV  va  TIPOGEAKDOLV  JIAPOPOUG
MIKPOOPYOVIGHOUG TNG PIOa@AIpag, AOYW TNC OAAOYNC GTO TIPOTUTIO GUVOECTC TWV
PIJIKWV €eKKPIYATwv (Bansal and Mukerji 1994). Ta @utd autd @aivetal va
avayvwpilouy Toug WEEANIMOUC CLUPIWTEG OlELKOAUVOVTAC TNV €i0odd Toug Kal
TIPOAYOVTOC TNV AVATITUEN TOUC. AVTIOTOIXO, £XEI TTOPATNPNOEL TTWC KATIOIO WEEAIUO
oTeEAEXN @oulapiwv €TIdOPOLV BETIKA OTOV QTIOIKIOPO Twv pI{ev 0oTe HUKOPPILEC,
mboavwg aAadovtag T @uoloAoyia TNG pidag kKal dleyeipovtag Tn PAACTNON TwWV
MUKoppIdikwv aTiopiwv (Scheffknecht et al,2006). Emiong, n avAamTuén CUUPBIWTIKWY
OXEOEWV METAED MPUKOPPI{WV KAl @QUTWV UTIOPEl va 0dnyroel o€ PETAPBOAN Twv
(PUOIOAOYIKWV KOl BIOXNUIKWY ISI0TATWVY ToU &evioTr. MeTagl autwv, eival Kal n
KOTOOTOAN QUUVTIKQV PNXOVIOHWVY KOTA TO OpPXIKO OTASIO ATIOIKIOUOU TwV PI{wV oTo
TIC MUKOPPILEC, N OToia ETUTPETIEL TN OAPOPPWON TNE METAED TOUG CUMPPBIWTIKNAC

oxéong. Evdexouévwg autn n Tapeutodion TN OUUVTIKNC aTIOKPIoNG TOU @UTOU va
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OIEVUKOAUVEL KOl TNV EYKOTACTACN TOU WEENIIOL €vOO@UTIKOU MPUKNTa FsK-gfp.
(Linderman, 1992). Ztnv mapoloda PEAETN N TOUTOXPOVN ETIOPACH TwV 600 HUKATWV
TOOVOV va dNMIoVPYEI TNV aioBnan oTto PUTO OTI dev ATIEIAEITAI KOl VO SIEUKOAUVETAI
Kal n diodo¢ tou puknta Fsk-gfp, Kupiwg AOyw OTI 0 PUKNTOG AUTOG OV dNUIOLPYEI
OPVNTIKEC ETIIOPACEIC GTO QUTO.

Oa Tpémel va ava@epBel OTI, T OTIOTEAECUOTO TIOU TIPOEKLYAV META TNV
EQapUOYn OAWV TwV PEBOOWY PETPNONC TOL JEUTEPOL TIEIPAUATOC, OV UTIOPOUV Vo
eMPBEPAIOOOVY TNV  AAANAETTIOPOCN TwV OU0 MUKNTWY KOATA TOV TAUTOXPOVO
EUPBOAIAGUO TOUC OTO PUTO, OIOTI TO TTIOCOCTA AVENCNE TOU PUKOPPIJIKOU PUKNTO Oev
NTaV ONUOVTIKA OTo OeUTEPO TEipapa. To yeyovoC autd UTIOPEI va O@EIAETal OF
OPKETOUC TIAPAYOVTEG, ONUOVTIKOTEPOI amd TOUC OTIoioUg gival n Xpran SI0@OPETIKIG
MOAUGUOTIKACG Povdadag Tou poknta G. Intraradices.

O uUkntag Fsk-gfp mapoAo 1ou eg@aAvioTNKE MPETE TO dlGACoTNUO Twv 15
NUEPWV VO OATIOIKI(El G€ IKAVOTIOINTIKA TI0CGOCTA TO (PUTO, OTO JIACTNUO HETA TNV
élevon twv 30 nuepwv, 0 PBaBuodC aTIOIKIOHOU TwV PI(WV PEIWONKE OE CNUOVTIKA
TT0000TA. AUTO JTTopEi va €€nynBei amo tn cvoToon Tou BPEMTIKOU JIAADUATOC TIOU
XPNOIUOTIONBNKE KATA TNV OlodIKOCia TIOTIOPOTOC. XTO BOPETTIKO OSIGALUA  TIOU
XPNOIUOTIOINONKE dEV LTINPXAV CUYKEKPIPEVA GUOTATIKA TIOU PTTOPEi va Bondolv tnv
OVATITUEN PUKATWVY KAl CUYKEKPIPEVA 0 PLCPOPOC.

MEAETEC €X0OUV OTIOdEIEEl, OTI N OTIOLCIO EWGCEOPOU, ETTAYEL TNV AVATITUEN
MGVO HUKNTWVY TI0V dNUIoLPYOLV HUKOPPICIKEC oxEaelg (Mosse&Phillips, 1971). Ouwg
TIOAQIOTEPEC  MEAETEC €XOUV  Ocei€el OTI 0 @QWOEOPOC CTO ULTIOCTPWHA  TIOU
avartdooovTal Un HUKOPPIIKOI PHUKNTEG €XEl OIPOPOUEVN ETTidpacn avAioya To
€i00¢ TOL pUKNTO TIOU PEAETAONKE (Caron M, 1986). ‘ETOl, HEAETEC TIOU €YIVOV OTOUC
Macrophomina phaseoli kal Fusarium solani pe J1000XIKEC OTIOUGIEC BIOPOPWV
OVOPYOVWV CUCTOTIKWY OTO UTIOOTPWHMA, €O€IEaV OTI ATIOUCIO Pwa@OPOU €ixe aav
OTIOTEAECUO TNV TIOPEUTIONION TNE AVATITUENG TWV HUKNATwV (Bhargava S. & Tandon
R. 1963). TEAOG GUU@WVA UE PN ONUOCIEVPEVO OTIOTEAETUATO, OE OLUVONRKEG EANEIPNG
QeWaoEopov, o pukntag Fsk-gfp deixvel va pnv eloxwpei oto aywyd cUCTNPO TwV
PI{®V KOl VO PNV aTtolkidel EMapKwE To PIJIKO oLOTNPa Tou @uToL. (Mewpylddou A. &
MarmadoTmovAov K., un dnUOCIELPEVA ATIOTEAECUOTA)

‘Eva aAMo yeyovog mou Ba prtopouace va €€nynBei ye Bacn g xpriong tou
BPETITIKOU JIOAUUATOC YIO TNV TIPAYUATOTIOINON TOL TIOTICHATOC TWV QUTWV, €ival Kal

TA IKAVOTIOINTIKA TTOCOCTA OTTOIKIGHOU TOU HUKOPPIJIKOU POKNTO 0€ OAO TO deiypata
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META TO dldatnua Twv 15 Kail 30 NUEPWV TOUAAXICTOV OTO TIPWTO TIEIPAUA. APXIKA Ol
MOKNTEC TIOU oXNUaTI(OUV PUKOPPIZEC aTtaltoly, OTIwC OAOL Ol opyavicuoi, N, P, Kal
C, yrI' auto Kal n dl00eoIuoTnTa KaBevog amo autd Ta BpeTTTIKA aTtolxeia Ba umopolae
va eAéy&el TNV a@Bovia twv pukoppl{wv. Ta @uTd Tapexouv Tov C dIOXETELOVTOG
LOATAVOPOKEG OTIC PICEC KOl OTOUC MUKNTEG, EVW HECW TWV PI{WV KAl TWV HUKNATWY
TIPOCAQUPBAVOLY Ta OPeTTIKA OToIXEia omoé 1o €da@oc. Ta @UTA amoBETouvv TO
MEYOAUTEPO MEPOC TWV TIPOIOVIWV TNG QWTOCUVOECNC TOLG OTIC PIdeC KOl OTOUG
MOKNTEC TIOL oXnUAati{ouv PUKOPPILEG, OTav 0 P gival TIEPIOPICTIKO OTOIXEIO yia TNV
abgnaor Toug, O0edOUEVOU OTI Ol PUKOPPIZEC CUPPBAAAOLY OTn BpéPn TWV EUTWV
(Mosse & Phillips 1971).

2TV HEAETN TWV OTIOTEAECUATWVY TOU OeUTEPOU TIEIPAPOTOC, Ol HETPROEIC
aTtoIKIopoU tou Fsk-gfp mou mépbnkav pe v peBodo Me Gonigle emiBeBaiwoav TIg
METPNOEIC TOU TIPWTIOU TIEIPAPATOC 000V a@opd oTnv eAATTwon Tou Babuouv
OTIOIKIOMOU TOU PUKNTO KATA TN JIdpKela Twv 30 nuepwv. QOTO00, Ta ATIOTEAECUOTA
Oev eTIRERaIWONKAV HE TIC TIOCOTIKEG HETPNOEIC TNG PIOPAlag TOU PUKNTA PE TNV
pEBodo g Real-Time PCR

MeVIKA PETA TO TEPAC TwV OU0 TIEIPOUATWY UTIOPEL va ava@ePBEel OTI UTTAPXEL
OTIOIKIONOG TwV 000 PUKATWVY oTn pida Tou @UTOU Kol OTI YTTopEi va Bewpnbei ot
UTTAPXEl OAANAETTIOPOON OAAA Yo TNV €EAYyWYN OOQOAQV GCUUTIEPOCHATWY I

OUYKEKPIUEVN OXECN TWV U0 PUKATWV XPilel TIEpAITEPW BIEPEUVNONC.

59

Institutional Repository - Library & Information Centre - University of Thessaly
04/06/2024 21:29:14 EEST - 18.222.182.37



BIBAIOIMPADIA
BIBAIA

e Anuntpdkng K.I'. Aaxavokopia 1998 ABriva. Ekdoaeig AypoTtuTioq

e Kapaykouvn - Koptou A.A., MikpoBloAoyia, Ekdoaeic AB. ZTAUOUAN,
1999, Abrjva

e Madigan M.l., BioAoyia Mikpoopyaviouwv, [TAVETTIICTNUIOKES
Ekdoaeic Kpning, 2005, HpdkAeio

e Moapyapitng A.X., BioAoyia Kuttdpov, latpikeg ekdooelc Aitoag,
2004, ABrva

AHMOZIIEYZEIZ
e Ames, R. N. Reid C. P. P. Porter L. K, and Cambardella C. 1983.

Hyphal uptake and transport of nitrogen from two 15N-labelled
sources by Glomus mosseae, a vesicular-arbuscular mycorrhizal
fungus. New Phytologist 95:381-396.

« Allen, M. F. 1982. Influence of vesicular-arbuscular mycorrhizae on
water movement through Bouteloua gracilis. New Phytologist 91:191-
196.

e Auge R. and Duan. X. 1991. Mycorrhizalfungi and nonhydraulic root
signals ofsoil drying. Plant Physiology 97:821-824.

e Auge R.M. 2001. Water relations, drought and vesicular-arbuscular
mycorrhizal symbiosis.Mycorrhiza 11:3-42.

e Azcon-Aguilar C.M. Jaizme-Vega C. and Calvet C. 2002. The
contribution of arbuscular mycorrhizal fungi to the control of soil-
borne plant pathogens. Pages 187-197 in S. Gianinazzi, H. Schuepp,
K. Haselwandter, and J. M. Barea, editors. Mycorrhizal Technology in
Agriculture: From Genes to Bioproducts. Basel: ALS Birkhauser
Verlag.

e Bago, B. Vierheilig H. Piche Y. and Azcon-Aguilar C. 1996. Nitrate
depletion and pH changes induced by the extraradical mycelium ofthe
arbuscular mycorrhizal fungus Glomus intraradices grown in

monoxenic culture. New Phytologist 133:273-280

60

Institutional Repository - Library & Information Centre - University of Thessaly
04/06/2024 21:29:14 EEST - 18.222.182.37



e Baltruschat H. and Schonbeck F 1972. The influence of endotrophic
mycorrhiza on the infestation of tobacco by Thielaviopsis basicola.
Phytopathol Z. 84:172-188

« Bansal M. & Mukerji K. G. 1994. Positive correlation between
induced changes in root exudation and mycorrhizosphere mycoflora.
Department of Botany, University of Delhi. 5:39-44

e Becker W.N 1976 Quantification of onion vesicular-arbuscular
mycorrhizae and their resistance to Pyrenochaeta terrestris. Ph.D
dissertation, Univ lllinois, Urbana 72 pp

e Benhamou N and Garand C.,2001, Cytological Analysis of Defense-
Related Mechanisms Induced in Pea Root Tissues in Response to
Colonization by Nonpathogenic Fusarium oxysporum Fo47. The
American Phytopathological Society. 91:730-740

e Bhardava S.N. & Tandon R.N, 1963, Sulphur and Phosphorus
Requirements Of Three Fungi Causing Diseases In Storage,
Department of Botany, University Of Allahabad, India

e Biermann B. & Linderman R.G. 1983. Use ofvesicular - arbuscular
mycorrhizal roots, intraradical vesicles and extraradical vesicles as
inoculums. New Phytologist. 95:97-105

e Bigirimana J. Meyer G D.Poppe J. Elad Y. Hofte M. Induction of
systemic resistance on bean (Phaseolus vulgaris) by Trichoderma
harziamum Agriculture and Food Sciences 62: 1373-7503

e Brundrett M.C. Piche Y. &Peterson R.L. 1984. A new method for
observing the morphology of vesicular - arbuscular mycorrhizae,
Canadian Journal of Botany. 62: 2128-2134

e Brunner I. and Frey B. 2000. Detection and localization ofaluminum
and heavy metals in ectomycorrhizal Norway spruce seedlings.
Environmental Pollution 108:121-128

e Caron M, Fortin A. and Richard C, 1986, Effect Of Phosphorus
Concentration and Glomus intraradices on Fusarium Crown and Root
Rot Of Tomatoes, Ecology and Epidemiology, The American

Phytopathological Department

61

Institutional Repository - Library & Information Centre - University of Thessaly
04/06/2024 21:29:14 EEST - 18.222.182.37



e Chandanie W.A. Kubota M. Hyakumachi M. 2005. Interaction
between plant growth promoting fungi and arbuscular mycorrhizal
fungus Glomus mosseae and induction of systemic resistance to
anthracnose disease in cucumber. Plant Soil 286:209-217

e Chapin, F. S. 1980. The mineral nutrition of wild plants. Annual
Review of Ecology and Systematics 11:233-260.

e Davis R.M. Menge J.A. and Zentmyer G.A. 1978. Influence of
vesicular-arbuscular mycorrhizae on Phytopthora root rot of three
crop plants. Phytopathology 68:1614-1617

e Dehne H.W. 1982. Interaction Between Vesicular-Arbuscular
Mycorrhizal Fungi and Plant Pathogens, Institut ~ fiir
Pflanzenkrankheiten and Pflanzenschutz, University of Flannove
72:1115

e« Denny H. J. and Wilkins D. A. 1987. Zinc tolerance in Betula spp. IV.
The mechanism of ectomycorrhizal amelioration ofzinc toxicity. New
Phytologist 106:545-553

e« Dijonovic S. Vargas W.A. Kolomiets M.V. Hordesk M. Wiest A.
Kenerley C.M. 2007. A Proteinaceous elicitor Smifrom the beneficial
fungus Trichoderma virens is requires for induced systemic resistance
in maize. Plant Physiology. 145:875-876

e Diedhiou P.M. Hallmann J. Oerke E.C. Dehne H.W. 2002. Effects of
arbuscular mycorrhizal fungi and non-pathogenic Fusarium
Oxysporum on Meloidogyne incognita infestation of tomato, 13:199-
204

e Duijff B.J. Pouhair D. Olivain C. Alabouvette C. and Lemanceau P.
Implication of systemic induced resisatnce in the suppression of
fusarium wilt oftomato by Pseudomonasfluorenxens WCS417r and by
nonpathogenic Fusarium oxysporum Fo47, Eur J. Plant Patrol

104:903-910

Fitter A. H. 2005. Darkness visible: reflections on underground

ecology. Journal of Ecology 93:231-243.

62

Institutional Repository - Library & Information Centre - University of Thessaly
04/06/2024 21:29:14 EEST - 18.222.182.37



e Fitter A. H. and Moyersoen B. 1996. Evolutionary trends in root-
microbe symbioses. Philosophical Transactions ofthe Royal Society of
London. Biological Sciences 351:1367-1375.

e Fracchia S. Romera G. I. Godeas A. and Ocampo J.A. 1999. Effect of
saprophytic fungus Fusarium oxysporum on arbuscular mycorrhizal
colonization and growth ofplants in greenhouse andfield trials. Plants
and Soil 223:175-184

e Frey B. and Schiiepp H. 1993. Acquisition of nitrogen by external
hyphae ofarbuscular mycorrhizal fungi associated with Zea mays L.
New Phytologist 124:221-230.

e Gallaud I. 1905 Etudes sur les mycorrhizes endofytes. Revue General
de Botanique 17:5-48, 66-83, 123-136

e Graham J. H. Linderman R. G. and Menge J. A. 1982. Development of
external hyphae by different isolates of mycorrhizal Glomus spp. in
relation to root colonization and growth of Troyer Citrange. New
Phytologist 91:183-189.

e Giovannetti M. Mosse B. 1980 An evaluation of techniques for
measuring vesicular arbuscular mycorrhizal infection in roots. New
Phytologist 84:489-500

e Hallmann J. Sikora R.A. 1994 influence offusarium, a mutualistic
fungal endophyte, on Meloidogyne incognita infection oftomato. Plant
Dis Protect 101:475-481

e Harley J.L. and Smith S.E. 1983. Mycorrhizal Symbiosis. Academic
Press. London

e Hardie K. and Leyton L. 1981. The influence ofvesicular-arbuscular
mycorrhiza on growth and water relations ofred clover in phosphate
deficient soil. New Phytologist 89:599-608

e Hawkins H.J. Johansen A. and George E. 2000. Uptake and transport
of organic and inorganic nitrogen by arbuscular mycorrhizal fungi.
Plant and Soil 226:275-285.

e Hodge A. Campbell C. D. and Fitter A. H. 2001. An arbuscular
mycorrhizal fungus accelerates decomposition and acquires nitrogen

directlyfrom organic material. Nature 413:297-299.

63

Institutional Repository - Library & Information Centre - University of Thessaly
04/06/2024 21:29:14 EEST - 18.222.182.37



e Hyakumachi M 1994 Plant growth promoting fungi from Turfgrass
rhizosphere with potential for disease suppression. Soil Microotg
44:53-68

e Jaderlund L. Arthurson V. Granhall U. and Jansson J K. 2008. Spesific
interactions between arbuscular mycorrhizalfungi and plant growth -
promoting bacteria as revealed by different combinations. Lawrence
Berkeley National Laboratory

e Johansen A. Jakobsen I|. and Jensen E. S. 1992. Hyphal transport of
15N-labelled nitrogen by a vesicular-arbuscular mycorrhizal fungus
and its effect on depletion of inorganic soil N. New Phytologist
122:281-288.

e Johansen A. Jakobsen I. and Jensen E. S. 1993. Hyphal transport by a
vesicular-arbuscular mycorrhizal fungus of N applied to the soil as
ammonium or nitrate. Biology and Fertility of Soils 16:66 -70.

» Kavroulakis N. Ehaliotis C. Ntougias S. Zervakis Gl. Papadopoulou K.
2005. Local and systemic resistance against fungal pathogens of
tomato plant elicited by a compost derivingfrom agricultural residues.
Physiology and Molecular Plant Pathology. 66: 163-174.

e Kavroulakis N. Ntougias S. Zervakis G. Ehaliotis C. Haralampidis K.
and Papadopoulou K. 2007. Role of ethylene in the protection of
tomato plants against soil-borne fungal pathogens conferred by an
endophytic Fusarium solani strain. Journal of Experimental Botany.
58: 3853-3864.

e Le Floch. G. Rey P. Benizri E. Benhamou N. Tirilly Y. 2003. impact
of auxincompounds produced by the antagonistic fungus Pythium
oligandrum or the minor pathogen Pythium group F on plant growth.
Plant Soil. 257:459-470

e Le Floch S. Guyomarch J. Merlin F. Borseth J.F. Le Corre P. Lee K.
2003. Effects ofoil and bioremediation on mussel (Mytilus edulis L.).
Environmental Technology 24: 1212-1219

e Mader P. Vierheilig H. Streitwolf-Engel R.et al. 2000. Transport of

15Nfrom a soil compartment separated by a polytetra-fluoroethylene

64

Institutional Repository - Library & Information Centre - University of Thessaly
04/06/2024 21:29:14 EEST - 18.222.182.37



membrane to plant roots via the hyphae of arbuscular mycorrhizal
fungi. New Phytologist 146:155-161.

e Marschner P. Jentschke G. and Godbold D. L. 1998. Cation exchange
capacity and lead sorption in ectomycorrhizal fungi. Plant and Soil
205:93-98.

e Miller R. M. and Jastrow J. D. 2000. Mycorrhizalfungi influence soil
structure. Pages 3-18 in Y. Kapulnik and D. D. J. Douds, editors.
Arbuscular mycorrhizas: physiology andfunction. Kluwer Academic,
Dordrecht, The Netherlands.

e Morton J. B. and Benny G. L. 1990. Revised classification of
arbuscular mycorrhizalfungi (Zygomycetes) — a new order, Glomales,
2 new suborders, Glomineae and Gigasporineae, and 2 new families,
Acaulosporaceae and Gigasporaceae, with an emendation of
Glomaceae. Mycotaxon 37:471-491.

e Mosse, B, and J. M. Phillips. 1971. The influence ofphosphate and
other nutrients on the development ofvesicular-arbuscular mycorrhiza
in culture. Journal of General Microbiology 1971:157-166.

e Mrmekpri¢ ®. 2009. Movidlokry 'Ek@pacn Kotd tnv AMNAETdOpacn
dutwv Topdtag PE éva un Taboyovo OTéAexoC Fusarium solani,
Mavemmotnuio Oecoaliag. Adpioa

e Norman, J. R., and J. E. Hooker. 2000. Sporulation of Phytophthora
fragariae shows greater stimulation by exudates of non-mycorrhizal
than by mycorrhizal strawberry roots. Mycological Research
104:1069-1073.

e O’Keefe D. M. and Sylvia D. M. 1992. Chronology and mechanisms of
P-uptake by mycorrhizal sweet potato plants. New Phytologist
122:651-659.

e MNarmaddkn EAévn & Zuvipikou lwavva, 2005, Avixveuon MOavaov
Evdopukoppldikwv Ztedexwv Kal ZupBlwTtikwv AlwTtoBaktnpiwv Kai
Emidpaon Toug Ztnv AvAmtuén Twv T[MopakAatw AdXOVOKOUIKWV
duTwV: DPACOAl ZLYKAAAlEpyolUevo Me Apafocito & Mehitddava
ZuyKaAlepyoOuevn Me Katnge, TPrpo @gppoknTiokwy KaAAiepyeiwv
& AvbOokopiag, TEI KaAapdtac.

65

Institutional Repository - Library & Information Centre - University of Thessaly
04/06/2024 21:29:14 EEST - 18.222.182.37



e Peskan- Berghofer T. Shahollari B. Huong Giong P. Hehl S. Markert
C. Banke V. Kost G. Varma A. Ostemuller R. 2004. Association of
Piriformosfora indica with Arabidopsis thaliana roots represents a
novel system to study beneficial plant- microbe interactions and
involves early plant protein modifications in the endoplasmic reticulum
and at the plasma membrane. Physiologia Plantarum 122:465-477

e Picard K. Tirilly Y. Benhamou N. 2000. Cytological effects of
celluloses in the Parasitism of Phytopthora parasitica by Pythium
oligandrum. Applied and Environmental Microbiology 66:4305-4314

e Pozo M. J. Slezack-Deschaumes S. Dumas-Gaudot E. Gianinazzi S.
and Azcon-Aguilar C. 2002. Plant defense responses induced by
arbuscular mycorrhizal fungi. Pages 103-111 in S. Gianinazzi, H.
Schuepp, K. Haselwandter, and J. M. Barea, editors, Mycorrhizal
Technology in Agriculture: From Genes to Bioproducts. Basel: ALS
Birkhauser Verlag.

e RavenJ. A. Smith S. E. and Smith F. A. 1978. Ammonium assimilation
and the role of mycorrhizas in climax communities in Scotland.
Botanical Society of Edinburgh Transactions 43:27-35.

e Ravnsokv S. Larsen J. Olsson P.A. Jakobsen I. 1999. Effect ofvarious
compounds on growth and phosphorus uptake of an arbuscular
mycorrhiralfungus. New Phytologist 141:517-524

e Ravnskov S. Jensen B. Knudsen M.B. Bodker L. Jensen D.F. Karlinski
L. Larsen J. 2006. Soil inoculation with the biocontrol agent
Clonostachys rosea and the mycorrhizal fungus Glomus intraradices
result in mutual inhibition, plant growth promotion and alteration of
soil microbial communities. Soil Biology & Biochemistry 38:3453-
3462

e Read D. J. 1998. Mycorrhiza - the state ofthe art. Pages 3-34 in A.
Varma and B. Hock, editors. Micorrhiza: Structure, Function,
Molecular Biology and Biotechnology (second edition).Springer,
Berlin

e Sanders F. E. and Tinker P. B. 1971. Mechanism of absorption of

phosphatefrom soil by Endogone mycorrhizas. Nature 233:278 -279.

66

Institutional Repository - Library & Information Centre - University of Thessaly
04/06/2024 21:29:14 EEST - 18.222.182.37



e Scheffknecht S. St-Amaud M. Khaosaad T. Steinkellner S. and
Vierheilig H. 2007. An altered root exudation pattern through
mycorrhization affecting microconidia germination of the highly
specialized tomato pathogen Fusarium oxysporum f. sp. Lycopersici
(Fol) is not tomato specific but also occurs in Fol nonhostplants. NRC
Research Press. 85: 347-351

e Sieverding E. 1981. Influence of soil water regimes on VA
mycorrhizae. Effect on plant growth, water utilization and development
ofmycorrhiza. Journal of Agronomy and Crop Science 150:400"111.

e Smith S. E. and Read D. J. 1997. Mycorrhizal Symbiosis. 2nd edition.
Academic Press

e StJohn T.V & Hunt H.W. 1983 Statistical treatment ofVAM infection
data. Plant and Soil 73: 307-313

e Sylvia D. M. 1994. Vesicular — Arbuscular Mycorrhizal fungi. Soil
Science, Society of America, 351-377

e Tigchelaa E.C. culture Jones J.B, Jones JP. Stall R.E Zitter T.A 1991.
Tomato : Botany and Compendium oftomato Diseases 105:2-4

e Tobar R. Azcon R. and Barea J. M. 1994. Improved nitrogen uptake
and transport from 15Nlabelled nitrate by external hyphae of
arbuscular mycorrhiza under water-stressed conditions. New
Phytologist 126:119-122.

e VarmaA. Verma S. Sudha Saxay N. Butehom B. and Franken P. 1999.
Piriformospora indica a Cultivable Plant — growth- promoting root
Endophyte. Applied and Environmental Microbiology 65:2741-2744

e Widden P. 1996. The morphology of vesicular - arbuscular
mycorrhizae in Clintonia borealis and Medeola Virginia. Canadian
Journal of Botany 74: 679-685

e Wilkins D. A. 1991. The influence ofsheating (ecto-)mycorrhizas of
trees on the uptake and toxicity of metals. Agriculture Ecosystems &
Environment 35:245-260.

e Zambolin L. and Schenck N.C. 1981. Interaction between a vesicular-
arbuscular mycorrhiza and root infecting fungi on soybean.

Phytopathology 71:267

67

Institutional Repository - Library & Information Centre - University of Thessaly
04/06/2024 21:29:14 EEST - 18.222.182.37



