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MikpoBlakég aAAnAemdpaceig




http://wp-content/uploads/2017/0:

METAOPYAVIOHOG e SIAKOITO HIKOORIWUA KAl OTEVEG
OLUPIWTIKEC OXETEIC PE TTOIKIAIQ UIKOQOOPYAVIOUWY

beva P, Raaijmakers JM. The rhizosphere microbiome: Significance of
iQl, plant pathogenic, and human pathogenic microorganisms. FEMS



‘Evag  QUTIKOC OPYQVIOUOC  AANAETMOSPA  UE
HIKQOOQYQAVICUOULG TTOL RBpicKovTal

oTNV ETMPAVEID

OTOLGC I0TOVG

OTO £6QPOC




dvANoopalpa

ETTIPLTIKOI HIKPOOPYAVIOHOI
Phylloplane microorganisms

Opyaviouoi TTOL  AvATITOOCOVTAl OTO  LTIEQYEIO  TUNUC
(PVAAC, BAQCTOG) TOL PLTOL

H TTOIKINOTNTA TV ETTIPLTIKWY HIKPOOPQYAVIOUWY KABOoPEIZETA
Ao TO €60C TOL PLTOL, TN YEWYPAPIKN O&on KAl TNV
S10BECIUOTNTA OPETTTIKWV

XApAKTNEIOTIKO PpACHA HIKOOOQYAVIOUWY TTOL &€iXVEl OLV-
eCENIEN pE TO PLTA




Evéoopaipa

Ev60@uTIKOI HIKPOOPYAVIOUOI
endophytic microorganisms

Opyaviouoi  TTOL  AVATITOOOOVTAl  OTO
EOWTEPIKO TOL PLTOV, EITE OTO EOWTEPIKO TV
LTTAPWYV N OTO JECOKLTTAPIO SIACTNUA

YTTOXPQEWTIKA N TTIOOTIPETIKA €VOOPULTIKOI




Evéoopaipa
Ev60@UuTIKOI HIKPOOPYAVICHOI

[Magouvaoia evEOPLTIKWY OPYAVICUWY O& ATTOABWUATA

[poéAevon Kal €EENIEN TNC OXEONC PLTWV-HIKOOOPYAVICUWY
TTO TNV €TTOXN TNG EUPAVIONC TV PLTWV OTN YN

Lalica & Tomescu 2022

(PLTA UE EVAV N KAl TTEPICTOTEROLS TOTTOLG ’ : L >
eVOOMULTIKWV OPYAVIOUGOV KAl TTOAAA €ibn, Krings et al. 2006
mepIoocoTeEPa atto 100 o€ opicuEva PLTIKA

€ién



Piloopaipa

MIKOOOPYAVICUOI TOL £6APOLS Ol OTTOIOI AANNAETISPOLYV g
O PIJKO COCTNHA TWV PLTWV

Rhizosphere

o

[l

Vascular
Tissue

T TO ETTIAEYEI CLYKEKPIPEVN KOIVOTNTA MIKOOOPYAVIOU®WY O0TN pI{OTpalpa




PI{(')O'CPCIIpCI (ekTOPILOCPAIOA)

* MIKpoOpYavIopol  ToL  Siapiovy oTnNV
Tapakeipevn  oTipada  €5apoug oL
TTEPIPAAAEI TO PIJKO CLOTNUA TWV PLTWV
(ectorhizosphere)




PIC()O‘(pCIIpCI (€TTIPIJIKOI HIKPOOPYAVICUOI)

*» MIKpOOPYQVIOUOI TTOL €yKABioTavTal OTNV
emmpavela TV pilwyv (rhizoplane)

YXNUATIOWOC RlOoTATINTA ATTO
TO0 Paktnelo Bacillus subtilis
oTnV Eemepaveia ™S pidac
TOL  PLTOL  Arabidopsis
thaliana




PI{(')O'cpdlpCI (ev6opIldTPaIpal)

“* MIKOOOPYQVICUOI TTOUL EI0EOQXOVTA OTOLC
OWTEPIKOLC I0TOLC TV PIlWV (endorhizosphere)

Baktnpia (Rhizobium leguminosarum) Ttou oxnuaTti(ovv
pouaTa (rhizobia) oTic pileg Twv Fabaceae (Leguminosae)




PI{(')O'cpdlpCI (ev60pIldTPaIpa)

MIKOOOPYQVIOUOI TTOL EI0EPXOVTAI OTOLG
EO0WTEPIKOLC I0TOLC TWV PICWV

MOLKOPPICEC




P|§6G(Pq|pq (evSopIldopalpal)

IKOOOPYQVIOUOI TTOL EICEQXOVTAlI OTOLC
E0WTEPIKOLC I0TOLC TV PILWV

\/
0’0

EKTOULKKOPIZES Ev6ouukkOpIZeS
Yxnuarti¢ouyv SiKTLO OTO EicépxovTtal oTa KOTTAPA TOL PAOIOV
MECOKLTTAPIO SIACTNUA TOL oxnuatiloviag 6ev6pOUOPPOLS
PAOIOL oXNUATIouoLG (arbuscules)
Ectomycorrhizae Endomycorrhizae
o
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ALENON TTANBLOUOL

4

EvTaTikotroinon 1nNG Yewpyiag

Y€ oLVOSLACUO pE TNV
TEXVOAQYIKI AvaTTuén ‘

YOYXOOVN AYPOOIKOVOUIC
(avamTuén vPRPISIY, (lAVIOKTOVQY,
TTOQACITOKTOV®V, NITTACUATWYV)

4

Evpeia oikoAoyikn PAGPRN oTO TTEQLIRAAAOV

APVNTIKA ATTOTEAECUATA OTNV AvOO®TTIVN LYEID



Ol TTOOKANCEIC TWV ETTOUEVV SEKAETICOV

TTEETANBLOPOC  (AvVapEVOPEVN PEYAAN avEnon Tou
TTANBLOUOUL TIC ETTOUEVEC SEKAETIEC)

O

o AIMAACIOOUOG TNG TTAPAYWYNG ME LTTOSITTAACIACUO TNG
XPNonNc mMopwV ¢ 1o 2050

o/ APVNTIKN €TTI6A0N TWV AYPOXNUIKWY, VEEC 0bnyieg yia
VITRIKA, POPOPO, AYPOXNUIKS KAl eKTTOUTTEG CO?2

o KAlpatikr) aAAayn

YEWPYIKN avatTuén Kal TToOoTACIA
TOL TTEQIRAANOVTOC == LIEICOVOC
ONUACIAg YIA OAEC TIC OIKOVOUIEC




MiIKpoopYaVvIoOUOI Kal ¢pLTA

H B£TIKN €TTiSpA0N TV PIKQOOPYAVIOUWY OTOLS PULTIKOVG

OQYQAVIOUOULGS UTTOPEI VA CLUUPBAAE

o OTNV AEIPOPIKN AVATITLEN TS AYPOOIKOVOUIAC
Kal
o OTNV TTOPOOCTACIA TOL TTEPIRAANOVTOC

A&IPOPIKA YEDPYIKA CLOTAMATA

[Nodoivn yewpyia N RIOAOYIKN YEWEYIa N
£LPLNC YEWDPYIO



A&IpOpPOGC YepPYIa

KaAvwn 10V BACIKWY AVAYKWY TOL AVOO®TTOL O€ TPOPIUA KAl
£C UE AVAVEWOIUES TTOAKTIKEG:

o XpPNnon TOTTKA SIaBECIUWY TTOP WV

o AIOTNENON, AVAVEDON KAl AVATITLEN TWV PLOIKWYV TTOPWV
YTAPIEN OTNV TOTTIKN BIOTTOIKINOTNTA

XpNon eLOIKWV SIadIKaoIwV

[eQIOPICUOS TNG XPNONG AYPOXNUIKGWY KAl PN AVAVEWOIUNG
EVEQYEIQGC

Improved food
production

; Improved
A environmental

%, health

High production
benefits and
low cost production

Minimization of off
site environmental
impactls

Agricufture

Optimized

resource usage _ REdULLdI i
and conservation environmental ris



XPNOIUOTIOIEl TOLC TOTTIKA
SIABECIUOLGS TTOPOLC KAl
TOLC AVAVEWVEI

A&ipopog
Yewpyia

Eqpapuolel kataAANAN
TEXVOAOYIO

AlaTnEel Kal PEATIOVEN TIC
XNMUIKEC, (PLOIKES Kal
BIOAOYIKEC 16I0TNTEC  TOUL
edagouc = dilatnpnon TNG
YOVIUOTNTAC

[loooTaTeLE TN
BioTToIKINOTNTC

Alatnpeei TNV
EVEQYEITKN I0OQPOTTIC



Teooepic afoveg OeTIKOV emMSpATE®Y




MpooAnywn BPEMTIK®V

vioxvuon TNC TEOCANWNG BPETTTIKGWY

AVOEKTIKOTNTA OTO APIOTIKO OTPEC ATTO
TTEQIOPIOUEVA BPETTTIKA

Plant Growth-Promoting Microorganisms (PGPM)
BeATicoon TNC avamTuéng YEcw TNG avénong TNG
TOOOCANYNG BPETTTIKGWV




MpooAnywn BPEMTIK®V

% BioAoyikn oTepéwon tov alwTov (biological
nitrogen fixation BNF)

MetatpoTttr) N, oe NH, " amTo TToOKApLGTIKOOLG
OpYyaVvIOUOULC (BakThela Kal apxaia)

K SIKOTTOIOVY TO £€QIQETIKA cLVTNENHEVO €VILUIKO
OLVUTTAOKO TNC VITOOYEVAONG

/ \

YOUPICTIKN MnN-CULUPRIWTIKN

/N

woxaven uNn-woxaven




MpooAnwn BPEeNMTIKOV

UPRICOTIKN BIOAOYIKN OTEQEWON TOL AWTOL

« Fabaceae pe €ibn Tov PakTnpeiov Rhizobium

-~ { it
s " T
] L L i "

Pia coyiag




MMpooAnYn OPEMTIKOV
UPRICOTIKN BIOAOYIKN OTEQEWON TOL AWTOL

Canabaceae pe €ién Tov PakTnEioL Rhizobium

PLUATIO

Parasponia



MpooAnwn BPENMTIKOV

LUPITIKN BIOAOYIKN OTEQEWON TOL AlWTOL

« Rosales kar Cucurbitales e €ién Tov akTIVORAKTNEIOL
Frankia




NMpooAnywn BPEMTIKG®V

LURICTIKN BIOAOYIKN OTEQEWON TOL AlWTOL

« [LUUVOOTIEPUA KAl AYYEIOOTTEQUA ME PWTOCLVOETIKOVLGS
TTOOKAPLWTIKOLS OPYAVIoUOoOLE (Anabaena, Nostoc)

Ofplants.com/

Cycadaceae



ToupITIKN alwTodeopevon

Ta OCLUPRIOTIKO AlWTOSECUELTIKA PAKTNPIA KAl AKTIVORAKTAPIC
TTEQIEXOLY ONO TO YEVETIKO LAIKO YIO va SecpevoLy alTo KAl OTNV
ENELOEON TOLG POPPN AANG PTTOPOLY VA TO SECHELOOLY  HOVO
OTO/CLUPIWTIKA CLOTNUATA

YTA OLUPIWTIKA CLOTAHIATA Ol AlWTOSECUELTIKOI PIKPOOQOYAVICUOI
TTAPEXOLY OTO PLTO TEPicoeld N LTTO TNV PoP®n NH; TTOL TNV
EVOWUATWVOLY O OPYAVIKEG EVWOEIC EVA TA PLTA TTAPEXOLV
OTOLG HIKPOOPEYAVIOUOLS C yia TNV EMRION TOLS



TouBITIKN alwTodeopevon
MNXAVIOHUOC ALWDTOSECHELONG

ovidia Nod: eAEyXoLV TNV EKKOION OLOIWY ATTAPAITNTWY YIA
TNV avayvwpion TOL PLTOL-EEVIOTN, TNV Evapén TTEPOCROANG
KAl TNV SNUIOLEYIA TV PLUATIV

ovibla Nif kal Fix: Ta yoviéia nif ekppalovtal OTO €0WTEPIKO
WV  QLUATIOV KAl EAEyXOLY TNV TTAPAYWYN NG
VITOOYEVAONC &vw Ta Yovidia fix eAeyxouv TNV HETAPOPA
NAEKTOOVIWYV OTNV VITOOYEVAON

H ocupficocn pLTOV-PIKOOOPYAVICU®Y &£EKivNoe ATTO Eva KOIVO TTIPOYOVO
AANG OoTNV TToPEIa TNG EENIENG TTOAAOI (PULTIKOI OPYAVIOUOI Exaoav TA Yovidia
TTOL CLUMETEIXAV OTO EEKivNUA TNG CLVEPYATIAC PLUTWV-UIKPOOLYAVIOUWY.
[MBavov auTo va TIPOEPXETAl ATTO TIC HULKKOPICEC TIOL  EUPAVIOTNKAV
VWPITEPQA.



NpooAnyn BPeMTIKGDV
AN-COPPICTIKR BIOAOYIKY) OTEREWON aldTOL

EtepoTpepa eAeLBepa Siafiovueva Paktnpia Azotobacter,
Bacillus, Clostridium, Klebsiella

YNUAVTIKA O€ KOANEQYEIEC  HE SnuNTPIaKaA, PauPakl N

YTeEPEON TOL 1/10 TOL AlWTOL TE OXEON MWE TA CLUPRIWTIKA
Baktnpla

[NoOCETAIPIOTIKN OTEQLEWON AlWTOL

Eibn touv yévoug Azospirillum oxnuaTiCovyv OTEVEC OXEOEIC
ue 70 Poaceae CULUTTEQIAAUPAVOUEVOL TWV KAANEQYEIWV
OIKOVOUIKNG oNuaciag (pvdl, oItapl, KAOAQUTTOKI, PPN KAl
qe][Slele])

To alwTto oTepewveral otn PICOCPAIPA TOL PLTOL



Epapuoyeg

VTIKATAOTAON TWV XNMIKDV Al@WTOLXWY NTTACUATWV
Ao MIa  PLOIKN Sigpyacia: AalwWTOSECUELON ATTO
UIKOOOPYQAVIOHOVG

BakTrpia XoNOIUOTTOIOLVTAI YIA TOV EUTTAOLTIOHO HE N
WV £6APWYV TTOL KAAANIEQYOLVTAI

Y€ QPKETEC xwpec (HMA, Apyevrtivry, ALOTPOAIQ,
Aiyotttog, lopanA, N. Agppikn kal N. ZnAavéia) 6bev
epapuoletal AoV alwToLXOC AiTTavon 10T Ta pLTA
euPoAialovTal pe PakTnEIa TOL YEVOULC Rhizobium



MpooAnywn BPEMTIK®V

< AIOALTOTTOINON KAI KIVATOTIOINON PWOPOOOL

O P PBpiokerar o agpbBovia oTto £6apoC AANG KLPIWC OE
adlolvuTtec  avopyaves (o€eibia, vdpoteibia Fe, Al) n
OPYQAVIKES HOPPES (PLTIKO OEL)

A PpLTA PTTOPOLV VA TTPOCAAROLY P ATTO TO £€6APOC PUOVO
o€ 6Vo popeeg: HPO, kal HPO 2

AIOALTOTTOINCN AVOPYAVOL KAl OPYAVIKOD POPOOOL ATTO
Baktnpia (Bacillus, Pseudomonas, Acinetobacter,
Rhizobium) ka1 poknTteg (Aspergillus, Penicillium)
(P-solubilizers)

KivnTottoinon ToL pOPOPOL KAl YETAPOOA ATTO PAKPIVES
ATTOOTACEIC ATTO HLKNTEC TTOL oXNUATICOLY  ULKOPEEICES
(Acaulospora, Gigaspora, Glomus, Scutellospora)
(P-mobilizers)



MpooAnywn BPEMTIK®V
AIOALTOTTOINCN AVOPYAVOL PWOTPOPOL

Ta PaokTNPIa PETATRETTOLY PN SIAODECIUEC HOPPES
OpYyavoL P o¢ SIaBECIUEC HOPPES TTAPAYOVTAG:

1. 0o&a (YALUKOVIKO, 2-KETOYALKOVIKO 0E&D, OEAAIKO,
UAAOVIKO KAl NAEKTOIKO O&L) TTOL TTPOKAAOLY ofivion

TOL PAKTNPEIAKOL HIKOQO-TTEQIBAANOVTOC

2. SioA\vTotToinon TV o&eldicov Fe, Al TTou TTepiExovy P



MpooAnywn BPEMTIK®V

AIOALTOTTOINCN OPYAVIKOL (PWTPOOOL

Ta PaKTNEIO UETATOETTOLY  OPYAVIKEC MHoppec P
(VOULKAEIKO 0&EQ, PWOTPONTTIOIN, CAKXAOTA, PLTIKO O&L)
og SI0BECIUEC HOPPES PE TNV PoNBEIa pwOPATACWY
LEPOALTIKA £vLHA TTOL SIACTIOLY PWOPOECTEPIKOVGS
5eooLC)

OL&IVEC POPOECTERAOTEC

ANKOAIKEC PWOOPOECTEQLAUOEC



MpooAnywn BPEMTIK®V
Mapaywyn o1bnpopopwy (siderophores)

XNUIKEC EVAOEIC XAUNAOL HOPIAKOL PAPOLS TTOL
Seopevovy Ta adliaAvTa 10vTa oibnpovu (Fe?*, Fed*) oe
LVONKES EANEIPNC TOL

H tmapaywyn o1énNoopopwy GCULURBAAAEl KAl OTNV
TPOOTACIA TWV (PLTWV ATTO TTaBoyova pe SLO
TOOTTOLC

1) Mewve ™ SlaBeciyotnta o1bnEoL  yia ToOLG
TTABOYOVOULG AVTAYWVIOTEG

2) AVTIHIKOORIOKN §pAon TV C16NEOPOLWV



Avarmroén

OAYWYN TNS AVATITLENC TV PLTWYV PECW TNC...

apaywyn @urtoopuovey (Plant Growth Phytohormones)
TTOL EVEQYOTTOIOLV TNV KLTTAPIKN SICipECn, ETTIUNKLYON KAl
ALENOCN CLYKEKPIPEVAV PLTIKWYV IOTWV

Avtivec (Azospirillum, Rhizopus), TkiuttepeAiveg (Azospirillum,
Gibberella), Kotokiviveg (Bacillus), AIBLAEVIO, AUTTOXIOIKO OEL
(Magnaporthe)

Ev6opuTtikO Epicoccum nigrum oto Saccharum officinarum
(CaxapokaAapo) mpowbel TNV avénon TnNS Piopalac Twv
pIlwv



AVOEKTIKOTNTA OTO APIOTIKO OTPEG

[Mapayovtee  aPloTikKoL  OTEEeC:  &nNEAocia,  AKEAIES
OEPUOKOATIEC, LTTEPROANIKEC POOXOTITWOEIC, AAATOTNTA,
XNUIKN TOEIKOTNTA

EQIOPIOTIKOC TTAPAYOVTAG YIA TNV eEATTAON TWV
(PLTIKWV OPYAVIOUWY AOAAG KAl YIA TNV TTAPAYWYIKOTNTA

H KAIHATIKA aAAQYr avauéveTal va emeEveoEl TO APIOTIKO
OTPEG

AVOEKTIKOTNTA TWV PLTWV OTNV ENEACIA KAl OTIC AKPAIES
OepuoKpPATieC Kal dlaTneNonN TNS TTAPAYWYIKOTNTAS YIO
TNV €TMITELEN AEIPOPIKNC YEWPYIAG



XapnAn S1a@eociyoTnTa vepou

TOOTTOTTOINCEIC PIOAOYIKES, (PLCIOAOYIKEC KAl BIOXNUIKES UE
n PonBeia HIKPOOPYAVIOUWY

A) BeATIOpEVN avamTuén Kal avénon

B) EViIOXLUEVN OCUMTIKA ICOPEOTTIA

[)/ATTOTEAEOUATIKOTEPN PWOTOCLVOETIKN Siadikaoia

https://el ™

Epichloé coenophiala Festuca



XapnAn S1a@eocipoTnTa vepou

A) BeATicopEvn avatTtuén kar avénon e euPONIACUO
TOV/ PLTWV PE TO pLKNTA Penicilium resedanum
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Capsicum annuum




XapnAn §1a0¢o1poTnTa VEPOL

B) EvVioXLpEVN OCUWTIKN I0OPEOTTIA

APAYWYN XNUIKWV evwoewy (osmolytes) armo
OLC eVOOPLTIKOVLC OPYAVIOUOULG: IOVTA, AUIVOEED
KAl OOKXQPA YIA TNV ETTITELEN APVNTIKOL OOUWTIKOU
SLYAUIKOUL

4

AlaTnpnon €ovvoikNG diapabuionc yia TN Eon
VEOOUL ATTO TO £6APOC OTIC PI(EC
KQl
MIKOOTEON KATAVAAWON VEQOL




XapnAn §1a8go1poTnTa veEPoL

[) ATTOTEAECUATIKOTEON PWTOOLVOETIKN
S1adikaoia

!

BEATIOON TNC PWTOCLVOETIKN IKAVOTNTA
Ue avénon TNC TTEPIEKTIKOTNTAC TOL PLTOL
ot  XAWPOPLAAN n/kar avénon TNC
ETTIPAVEIAC TWV PUAADV

Penicillium indica oto Arabidopsis == SITTAQCIO
TTEQIEKTIKOTNTA O€ XAWPOPLAAN




AKpaisg OepUOKPATIES

FUBONIQOUOC OTIEPUATWY  VIOUATAG  UE
yoxpoavOekTika  Paktnplia  Arthrobacter,
Flavobacterium, Flavimonas EXEI WG
ATTOTEAEOUA PEATIOUEVN AVATITVEN TOL PULTOL
KAl TNG pidag Kal peiwon 1wV PAAPV OTIC
EUPOAVEC TV PLAANDV

EuRoAiacuog UE TO OePHOAVOEKTIKO
Pseudomonas putida  oouvelopeper OTNV
AVTIMETOTTION TNS LWNANG BEPUOKEACIAC OTIC
KAAAIEQYEIEC OITAPIOL



O1 UIKOOOPYAVIOUOI TTOL emMOPOLY BeTIKA OTnN BpPEwn,
AVATITLEN KAl AVOEKTIKOTNTA TWV PLTIKWY OPYAVIOU®WY KAl
ONOIPOTTIOIOLVTAI OTA PIOAOYIKA YEWPEYIKA CLOTNHUATA
AVAPELOVTAl CNUEPA WG

BioAoyiko Aimacpa (biofertilizer)

Mlepiexel (VTAvOLGS PIKPOOPYAVIOUOULS, Ol OTTOIOI OTAV

£EPAPUOCTOLY OE OTTOPOLC, PUTIKEC ETTIPAVEIEC N OTO
£6A(POC PTTOPOLV VA ATTOIKIOOLY TO ECWTEPIKO TOUL
pLTOL N TN EICOCPAIPA Kal va BonBnoouv TNV
AvATTLEN TOL PLTOL ALEAVOVTAC TNV TTAPOXN N TNV

S1I00ECIUOTNTA TV OPETTTIKGWY OTOIXEIWY YIA TO PLUTO



LEIYUA PLOIKWY CATTPOTOOPIKWV
BaKTNEIWV O& TTOPWEEC OPLKTO

(CeONBOG)
= e KOKKQAEX
OXYGREEN wiin) | MIKPOBIAKO

BIOAIIIAXMA

GRANULISANO
MIKROBIOLOSKO =

®

UNWVIAX

h-




Auvva-lNpooraoia

NapdAyovTec RPIOTIKOL OTPEG TWV PLTWV: PakThpla,
MOKNTES, EVTOMA, TTOWTOLWA, VNUATWSEEIC , 10i, AAAD
PLTO

Xpnon puTOPAPUAK®Y YIA TNV AVTILMETDTTIION TWV
PLTOTTABOYOVWYV OPYAVIOU®WYV KAl TV (laViwV

£l00N N KAl AVTIKATAOTAON TNC XPNoNG XNUIKWYV
OLOIWV

BIOAOYIKOG EAEYXOG N PIOEAEYXOG

Xpnon (vTavwyv OPpYAVIOUWY OTNV AVTIMETWTTION
TTOORANUATWY KAl ACBEVEIV TTOL TTOOKAAOLVTAI
ATTO OPYAVIOUOLC OTA YEWPYIKA CLOTNUATA



Apova
NMpootacia

Emmaywyn Tng
N ApLVAC TV PLTOV

| |

Napaywyn

AVTIMIKOORIAKWV AMUCYERefIets

|




BIOAOYIKOG EAEYXOG
Aueon’

D1 evOOPULTIKOI  UIKOOOPYAVIOUOI OTO  PULTO
Capsicum  annuum (oepper)  mTapayovv
AVTIULKNTIOKA KAl TTAPEXOLY TTOPOOTACIA  ATTO:
Phytophthora capsici, Colletotrichum acutafum,
Fusarium oxysporum

[Nlapaywyn  AvTIUMIKOOPRIOK®WY  OLOIWV  ATTO
BakTNEIA KAl HLKNTEC TTOL SIAPIOLY OTO £€6APOC
[Napaywyn zwittermicin A ammo 1o Bacillus cereus
KATa TNS Phytophthora tmou TTpokaAel onwippeldia
o€ KOAIEQYEIEC OAPa-OApa (Medicago sativa)




BIOAOYIKOG EAEYXOG

O1 evbopuTikol Pichia inositovora kai P. acaciae
TTAPAYOLV AVTIUVKNTIAKES, KOTOTOEIKES TTPWTEIVEC
TTOL AVAOTEAAOLV TNV AVATITLEN TTABOYOVLV
KNTWV OTIC KOANIEQYEIEC

H evboputiknn Beauveria bassiana TTapEXEl
TOOOTACIO ATTO TA EVIOUA OTIC KAANEQYEIEC
apaPooitov (Zea mays) kar oiraploL (Triticum
aestivum)




BIOAOYIKOG EAEYXOG

% AVTAY®VIOUOC VIO ATTAQAITNTA BPETTTIKA

AVTIUETTTION TOL TTABoyovoL Heterobasidion
annosum oTa 640N KWOVOPOPWY UE TNV
IOAYWYN TOL AVTAYWVIOTIKOL QAANG  UN-




BIOAOYIKOG EAEYXOG

s KatamoAepnon vNUATOOWY OKWANKWY  HE
VNUATWOOKTOVOLC pLKNTESC (hematophagus
fungi) Dactyella , Arthrobotrys

Arthrobofrys



BIOAOYIKOG EAEYXOG

#AVTIUETOTTION  EVIOUWY HYE TN XPNoN
EVTOUOTTABOYOVWY  ULKNTWYV  (Beauveriq,

Beauveria Cordyceps



BIOAOYIKOG EAEYXOG

vbuaouEvn epapuoyn Beauveria bassiana kal
Metarhizium flavoviride yia TNV avTIUETWTTION TWV
OEPUOKOPATIOKWY  TTEQIOPIOUWY KATA TN XPNon
TOUOTTABOYOVMYV HUKNTWV VIO TOV EAEYXO TOUL

TTANBLOUOL TWV AKPIOWYV T KOANIEQYEIEC




BIOAOYIKOG EAEYXOG

Eupeo | | |
“* AVTIUETWTIION TTABOYOV®V ULKNTWYV HE TN

xonon vrmepmmapacitov  (Trichoderma,
Gliocladium) BiopuknTOKTOVA

[ Vilthet S5
Y@peC TOL LTTEPTTAPACITOL Trichoderma viride
oTO Fusarium




BIOAOYIKOG EAEYXOG

Al s AvTiuetmon  Jlaviovy Pe TN Xenon

PLTOTTABOYOVWY PLKNTWY  (Puccinia)
BiodiCaviokTova

Silybum marianum Puccinia




BIOAOYIKOG EAEYXOG

% AVTIUETATTION TTABOYOVWY UIKOOOPQYAVIOU®WV
UE TNV TTAPAYWYN TOEIKWY HETAROAITWV ATTO
AAANOLC HIKPOOPYAVIOUOVC

mapaywyn TNS 1ogivng pyrrolnifrin atmo
TO PBaktnplo Pseudomonas vyia Tnv
KATATTOAEUNON TWV  PLTOTTABOYOVLV
ULOKNTWV Rhizoctonia solani, Bofrytis
cinereaq, Verticillium dahliae KAl
Sclerotinia sclerotiorum



BIOAOYIKOG EAEYXOG

a BeTIKA TNC XPNong eival oTl
« Sev eival TOEIKA KAl TTABOYOVA YIA TOV VOO WTTO

¢ OTOXELOLV OLYKEKPIUEVEC OPASEC TTABOYOV®V
opyaviopwy  kal  dgv  emnpealovy  TOLG
WPEAIIOLS OPYAVIOUOLGS

« Sev APNVOLY TOEIKA KATAAOITTA OTO TTEQIRAAAOV

YTQ ApvNTIKA €ival
¢ ETTI6OAOCN OTO OIKOCLOTNUA ¢

« €16IKEC OLVONKESC cLVTNENONG
¢ TO KOOTOC



Gliocladium virens strain GL-21

AVTAYWVIOTIKO YIQ (PpLTOTTABOYOVOLG
MOKNTEC OTTG €i6N TV Yevwy Pythium

KAl Rhizoctonia

Evepyd cuoTaTika
Trichoderma harzianum strain T-22,
Trichoderma virens strain G-41

‘EAeyxoc €16wv Phytophthora, Pythium,

Fusarium, Rhizoctonia, Cylindrocladium,
Kal Thielaviopsis
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AbEnon kai avamTuén

ATTOIKOSOUNON VEKONG OPYAVIKNG
LANG KAl SIGALTOTTOINCN BPETTTIKGWV

Emaywyn NG Tapaywyng
OPHOV®WY AVATITLENG
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AbGENON avOeKTIKOTNTAG
ETTayyn TNG atTeAeuBepwons
OPUOVV AVTILETWTIIONG OTPEG
Tpotrormoinon TNG PICOCPAIPAC

O moAvpaocikog poAog TnG Trichoderma
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BioéAeyxog maboyovav
MLKNTOTTOPACITO
[apaywyn avTIPIKOORIOKGWY
OLOIWV KAl SELTEPOYEVOV

UETAROAITGV
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ATTOIKOSOUNON £EVORIOTIKGWV
OLOIWV
YLYKEVTOWON PapEwV

UETAOAAGV OTO PLKNAIO
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OIKOAOYIKN,  PN-TTaBoyova,  TTOALPULAETIK  ouada
AOKOULKNTWY,  PACISIOPLKNTWY KAl AVAUOPPIKWYV
KNTWV

EvE0ULTIKOI HOKNTEG O

'_'1I = ml W
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LKNTEG TTOL CLVEEOVTAI E
(PLTIKOLG OPYAVIOHOLG

EicépxovTal oToLg I0TOLG TOL EEVIOTN TOLC, £TTOIKICOLY KAl
EXOLV OETIKEC eTISPATEIC

Emayouv aAANayEC OTN PLOIOAOYIA KAl TPOTTOTTOINCN TNG
EKPPAOoNG TV Yovidiwv oTa PuTA PREATIOVOVTAC TN
PpwTooLVOECN, TO pPIJKO CLOTNUA, TNV TEOCANWN
OPETTITIKGV KAl TNV AVOEKTIKOTNTA TNV APIOTIKN KAl BIOTIKN
KATATTOVNON




Ev60@UuTIKOI HOKNTES

Ev60OpULTIKOI UKNTES ELEEOL PATPATOGC
AVO PNXAVIOUOI AAANAETTIOpAOCNG UE TO PLTO EEVIOTN

AVTIAy®VIOHOG
AgvTEPTOYEVEIG

a H cOda \ heraBohireg - BeATioopévn EI:IJ U €o0dad

Induced System .
Resistance avOEeKTIKOTNTA OTNV

Karamévnon

Evéo@urTiKoi

l:)K TE ‘EAeyxog
HoknTeg ‘Eviopa-Nnparmseig

LiISnpogopa
[00AYWYN PLTOOPHOVAY,
JTELEWDON ACWTOL,
JiaAvToTToiNCN

AVOEKTIKOTNTA OTO APIOTIKO KAl

‘M‘ OPOPOL, TTAPAYWYN BIOTIKO OTPEG WE TOOTTOINCN
NGNOOPOPWY, TTAPAYWYT) NG &1adikacia Toug
ETQRONTOV e LETAPONOHOD, PIOEAEYXOC,

\ Oy IKpORIOKN §pdaon BloammokaTaoTAoN



Crop Botanical name

Wheat Triticum aestivum
Apple Malus domestica
Orchid Vanda cristata
Crucifers Brassica oleraceaq,

. rapa and Raphanus sativus

Onion Allium cepa

Citrus Citrus reticulata

Tomato Solanum lycopersicum

Chrysanthemum Dendrobium sp.

Banana Musa paradisica
Maize ea mays
Onion Allium longicuspis

Naturally occurring fungal endophytes
Alternaria, Acremonium, Aureobasidium, Cladosporium, Penicillium,
Sarocladium, Anthracocystis, Cryptococcus, Sporobolomyces,

Vishniacozyma Rojas et al., 2020
Chaetomium, Epicoccum, Biscogniauxia, Penicillium, Diaporthe,
Phlyctema Liv et al., 2020

Fusarium sp.  Srivastava et al., 2018; Chand et al., 2020

Colletotrichum, Fusarium, Cladosporium, Trichoderma (maijor)
Aspergillus bombycis, Aspergillus nomius, Aspergillus penicillioides,
Aspergillus tamarii, Aspergillus westerdijkiae, Cladosporium
subuliforme, Cladosporium xanthochromaticum, Trichoderma
hamatum, T. harzianum, and Zopfiella (stems) Alternaria alternata,
Alternaria burnsii, Phialemoniopsis pluriloculosa, Aspergillus flavipes,
Colletotrichum siamense, F. fujikuroi, Gilmaniella subornata,
Macrophomina sp., Mycotribulus mirabilis and Penicillium

citrinoviride (leaves) Chen et al., 2020
Clonostachys rosea, Fusarium sp., Hypocrea lixii, Tichoderma
asperellum, T. atroviride, T. harzianum Muvea et al., 2014;

Caruso et al., 2020
Alternaria alternate, Alternaria brassicicola, Alternaria carthami,
Ascochyta medicaginicola, Aspergillus pallidofulvus, Aureobasidium
melanogenum, Cladosporium cladosporioides,
Colletotrichum, Diaporthe, Didymella, Fusarium, Meyerozyma,
Myrothecium, Neocosmospora, Neosetophoma,
Phaeoacremonium, Pseudozyma, Scedosporium,
Talaromyces Sadeghi et al., 2019
Alternaria, Aspergillus, Chaetomium, Curvularia, Fusarium,
Hypoxylon, Leptosphaerulina, Meyerozyma, Nigrospora, Penicillium,

Periconia, Stemphyllium, Trichoderma Bogner et al., 2016; Xia
et al., 2019

Fusarium sp., Colletotrichum sp. Shah et al., 2018
Colletotrichum, Cochliobolus, Fusarium, Lasiodiplodia, Nigrospora,
Pestalotiopsis, Phoma, Penicillium Zakaria and Aziz, 2018

Acremonium zeae, Cladosporium oxysporum, Colletotrichum
boninense, Colletotrichum gloeosporiocides, Coprinopsis cinereaq,
Curvularia lunata, Epicoccum sorghinum, Fusarium fujikuroi,
Gibberella moniliformis, Nemania sp., Penicillium sp., Rigidoporus
vinctus, Sarocladium zeae, Scopulariopsis gracilis. Renuka
and Ramanujam, 2016
Alternaria sp., A. terreus, Aspergillus ochraceus, Aspergillus
versicolor, Aspergillus spectabilis, A. flavus, Fusarium sambucinum
Abdulmyanova et al., 2016
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Xpnon HIKPOOPYAVIOH®V OTA YEDPYIKA
OLOTNHATA KAl OTA OIKOOLOTAHATA

UIKOOPBIO  AKOAOLOOLY  HIA  TTOAUTTAOKN
1Ia8IKaoia yIa TNV ETTOIKION TOL PLTOL-EEVIOTN

H Siadikaoia avTtr kaBopileTal aTo:

1)Tnv  mmopaywyn  HETAPROANTV  (CAKXxapQq,
AuIvoéea, pAapovoeibn, aAkaloegidbn ka)

2) Tnv Tapaywyrn OpuoOvVY

3) To pLBPO TTAPAYWYNCS TWV OLOIWY ALTWV



Xpnon HIKPOOPYAVIOH®V OTA YEDPYIKA
OLOTNHATA KAl OTA OIKOOLOTAHATA

YWNAOC POPTOC £OYQOIAC (Slatnpnon.
OAATTAQCIACUOC, HETAPOPA)

BeATioon Twv  pEBOSWYV  €yKATAOTAONG KAl
SiatneNon 1I6AVIKWV CLVONKWY YIA TNV ETTITUXNUEVN
EYKATAOTAON

ITOXOI YIQ TNV QVTIHETDTTION

Evowuatwon yovisiwvy o€  AAANOLC
UIKOOOQYAVIOUOLG

Evooudatwon T1wv  yovibiov  OTd
KAANIEQYOLEVA pLTA




AvVAyYKn YIO EVEPYETIKA MIKPORIO

AvToxOoveg
HIKpOOPYQVIOHOI




