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OpIouOC

BioAoyIKO AlTraopa sival kdBs okelaoua TTou
TEPIEXEI CWVTAVOUG HIKPOOPYAVIOHOUG, Ol OTTOI0l OTAV
EPAPUOCTOUV O€ OTTOPOUC, PUTIKEC ETTIPAVEIEC N OTO
£00(@OC UTTOPOUV VA aTToIKioouv TNV pIoc@aipa N To
E0WTEPIKO TOU PUTOU Kal va Bonbriocouv Tnv avatrtuén
TOU UTOU aucAvovTag TNV TTapoxn N Tnv diabeoiyotnra

TWV BPETTTIKWYV OTOIXEIWV VIO TO PUTO
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H epapuoyn MIKpoopyaviopuwy aTo £€0agpocg yia BeEATiwon TNG
YOVIUOTNTOC TOU £€DAQPOUC TTAPOUCIAlEl TTPAKTIKA TTPOBAAUATA
Kal 0 oTOX0¢ TNG MepiBaAAovTikng BioTexvoAoyiag gival va
TTPOOTTA0NO0El va €TTIAUCEI QUTA TA TTPORANUATA WOTE VA YIVEI
EQPIKTA N EQAPMOYN TOUG OTO TTEPIBAAAOV HE TO
XOMNAOTEPO dUVATO KOOTOG KAl TNV UYNAOTEPN duvaTh

QTTOTEAECHATIKOTNTA
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Ta BioAoyikd AlITTacpaTta diaxwpidovTal atrd Ta OPYAVIKA
AITTAoHATA (KOTTPIA, KOMTTOOTOTTOINMEVA UAIKA) KOBwE N
OpAacn TWV TTPWTWYV BacileTal 0 CUYKEKPIMEVOUG
MIKPOOPYAVIOCHOUG TTOU TTPOWOO0UV TNV PUTIKI AVATITUEN UE

dIAPOPOUC INXAVIOUOUG

Ta opyavikd AITTacpoTa TTEPIEXOUV OPYAVIKEC OUTIEG TTOU
aueoa r dlapEToU TNG OIACTIAONG TOUG BEATILWVOUV TNV

YOVIUOTNTA TOU £€0APOUG
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Eidn BioAoyiKwyv AITTacuaTwyv

* 2UMBIWTIKA alWTOOECHEUTIKA BAKTAPIO
* 2UMPBIWTIKOI JUKOPPICIKOI NUKNTEC

« BaktApla Evioxuonc ®utikAc Avatrtuenc (Plant Growth

Promoting Rhizobacteria, PGPR)
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2UMBIwTIKN Acopeuon ACwTtou

H déopeuon N a1ré oupBIWTIKA CUCTAMATA METACU PUTWV KOl
LUIKPOOPYAVIOUWYV €ival N ONUAVTIKOTEPN MOPPN PUOIKOU

EUTTAOUTIONOU TWV £00PWV PE AlwTOo
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_Anabaena azglla

To TTaAaIoTEPO TTAPAdEIYUA
EQAPHOYNG TNG CUMBIWTIKNA
dEgueEUONG aldwTou gival n
ouuBiwon Tou
KuavoBakrnpiou Anabaena
azolla pe éva €idoc¢
udpOXapPOUC PTEPNC TOU
vévoucg Azolla tTou
XPNOIMOTTOIEITAI VIO TOV
EUTTAOUTIOUO £0QPWYV OTTOU

KaAAlgpyeital pudl ue alwro



KaTnyopieg aUuBIWTIKWY
A(WTOOECUEUTIKWY MIKPOOPYAVIOUWV

» AlWTOodEOUEUTIKWY BakTnpiwyv Rhizobium pe wuxaven
(Leguminosae) (13000 yévn yuxavowv)
» AlwTodEONEUTIKWY akTIvoBakTApla Frankia pye avBogpuTta

TToU £Xouv cUAWOEIC pilec (160 yEvn QuUTWYV)
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2UMBIWTIKA alwWToOEOPEUDON

» Baktipia Rhizobium kai aktivoBaktipia Frankia trepiexouv
OAO TO YEVETIKO UAIKO yia va deouelouv N, Kal oTnv eAeUBePN
TOUG JOoP® aAAG uTTOpOUV va deaueuoouv N, uovo o€
OUMBIWTIKG cuoTAuaTa

» 210 CUURBIWTIKG cuoTrpaTa ol alWTOOECMEUTIKOI
UIKPOOPYQAVIOUOI TTapEXOUV OTO QUTO Trepicoela N utrd Tnv
Hop®ny NH; TTou TNV EVOWPATWYOUV O€ OPYAVIKEG EVWOEIG
EVW TA QUTA TTAPEXOUV OTOUG HIKPOOPYAVIOUOUG avOpaka yia

TNV €MIRiwaon Toug
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[T000 onNUAVTIKA €ival N CUPPBIWTIKA
aldwrtodeopeuon Rhizobium-Yuxaven;

» 2uveloPEpel eTNoiwc Trepittou 70 ekart. tn N aT1o €da@og

» H aug¢non otnv mapaywyrn KaAAIEPYEIWY TTOU aKoAouBouv
KAAAIEpYEIa puxavOouc avTioTolxei oe alwTtouxa Aittavon 3-8
kg N/ oTpEupua

» KaAAi€pyelegc wuxavOwyv eutrAouTtiouv 10 £dagoc oe N o€

ETTITTEdA TTOU KUMaivovTal atro 2,3 w¢ 33,5 kg N/ oTpEuua
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Bacterial Cell
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AiaAoyoc PuTtou - Pi{oBiwv

« QPuTo: [Mapaywyn eAaBovoeidwy — I00PAaBOVOEIdWYV

PIC()ﬁIGZ Evepyotroinon nodABC genes Kai TTapaywyn AITToxiTo-
oAiyooakxapidiwv (Mapdyovtec nod) Twv oTToiWV N TEAIKA XNUIKI OO
kaBopileTal amrd Ta yovidia nod, nol, noe

 QuTo: AEopeuon TwV TTAPAYOVTWY Nod O€ £CEIDIKEUMEVOUC
uttodoxeic (NFR) - kaBoploTikoi yia TNV £€€1dikeuon TNG ocupPiwong
(pUTO-BakTnpiou) — KAl EVEPYOTTOINON TNG KUTTAPIKNAG dlaipeong oTa
QUTIKA KUTTAPA TNG ETIOEPUIOAC

P1{oB1a: Eioépyovral yéow oxIoUWY 1 he TNV diadikacia Twv infection
threads oTa QUTIKA KUTTAPA Kal OI@OPOTIOIOUVTAl 0 AlWTODECUEUTIKA
BakTnEocIdn eviog evog opyavidiou OTTOU TTPAYUATOTTOIEITAI N
alwTtodEopeuan (Symbiosome)
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Eikdva atro 10 pICIKO
ouaTnua QUTWYV oOYIAG JE
PUUATIO ATTO CUMBIWTIKA

alWTOOECUEUTIKA BaKTrpIa

Biochemistry &

D BiOtGChI‘IOlOgy UNIVERSITY OF
UNIVERSITY OF THESSALY THESSALY

:}. DEPARTMENT OF ::"/f \"L
=
~—
o



[Twc viveTal n alwTodECPEUON OTA PUUATIC

Movidia Nif : Kwdikotrolouv 1o £vCUMO VITPOYEVACH TTOU Eival
uTTEUBUVO YIa TNV peTaTpoTrr Tou N, oe NH,

H viTpoyevaaon aTTeveEPYOTTOIEITAI TTANPWCE TTAPOUCIa 0¢UYOVOU

Nitrogen Fixation

A) Requires nitrogenase enzyme A
- 8 subumnits / accessory proteins H
- 21 different genes required %
- Molybdenum and iron cofactors >
- Requires energy to break IN-N triple bond l N2
B) Strictly anaerobic process: nitrogenase rapidly e+Ht ——— | NITPOTENAZH
inactivated by O3
ATP 42 NH,
acetyl-CoA + CO, azoferredoxin Molybdo- Ny
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Bacterial Cell
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NH,; va petagpepBei p€ow Tou amtB PHETAPOPEA OTO QUTIKO KUTTAPOTTAOCUA
KAl VO EVOWMPATWOEI 0€ auIvOZEQ, TTIPWTEIVEC KTA. WG avTaAAayua yia YAUKOLN
Kal OOKYapiodla



2UUBIWTIKN AlwTodeopeuon — EpapuoyEC
H alwTtodéoueuan atrd JIKPOOPYaAVIoUOUCG £XEl Bewpnbei we uia
I0AVIKN EUKAIPIA VIO TNV AVTIKATACOTACN TWV XNUIKWV alWTOUXWV

NTTAOUATWY ATTO Pia QUOIKN dlEpyaaia

Edw kai trepitrou 100 £1n Baktrpia Tou yévouc Rhizobium
XPNOIJOTTOIOUVTAI VIO TOV EUBOAIACUO £DaPWY TTOU
KaAAIEpyouvTal ue wuxavon (TPIQUAAI, ooyia) yia EUTTAOUTIONO

Twv edapwyv oe N
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2 UUBIWTIKA AlwTodEoueuan — E@apuoyEC

2.€ OpIOUEVEC XWpPEC (Bpadilia) n kKaAAIEpyEla TN OOYIAC TTAEOV
dev dExeTal alwTouxo Aittavon OIOTI Ta QUTA euoAialovTal e

BaktApia Rhizobium
AVAAOYEC TTPOAKTIKEC XPNOIMOTTOIOUVTAI KOl OE€ AAAEC XWPEC

TTaykoodiwg oTrwg HIMA, Apyevtivr), AuoTpaAia, AiyuTrToc,
lopanA, N. Agpikn kail N. ZnAavdia
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Eutropika okeudaopara Rhizobium

2.TIC apXecg Tou 200U aiwva KUKAOPOPNOE KAl TO TTPWTO
BioAoyIkO Aittacpa pe 1o ovoua Nitragin® TTou TTEPIEiXE

BakTrpia Rhizobium

» Soil Implant ®: okevaoua pe Qopéa TUPEPN
» Gold Coat™: okevaopa pe PopEa BEPUIKOUAITN
» Cell -Tech ®: uyp6 okevaoua TTKAAUWYNS OTTOPWYV OOYIOC

» Nitragin Gold ®: okevaoua ¢npNc apylAIkng okovng
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Eidn BioAoyikKwyv AITTacuaTwyv

o 2UMPBIWTIKA alWTODEOMEUTIKA BakThpla

* 2UMBIWTIKOI HUKOPPICIKOI MUKNTEG

« BaktApla Evioxuonc ®uTtikAc Avatrtuenc (Plant Growth

Promoting Rhizobacteria, PGPR)
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2UMBIWTIKA oxEon MukoppIlIkwV
MuknTwv - PuTwV

» O1 HUKOPPICEG ATTOTEAOUV TNV CUMBIWON METAEU NUKATWYV
KOl QUTWV

» O1 yukoppilIkoi JUKNTEC TTOU OUMBIWVOUV OTO PICIKO
oUoTNUA TWV QUTWV TTAPEXOVTAC OIAPOPA TTAEOVEKTHUATA
oTa PUTA

> Mg eAayioTteg e€aipéoeic OAa oxXedov Ta QuUTA (95%) eival

«MUKOPPICIKA»
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Eidn HUKopPIdIKWY CUUBIWTIKWY
OUCTNMATWV

» EKTOHUKOpPPICES
» EvOopukoppilec N AevOpONOpPPEC MUKOPPICEC
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EKTOMUKOPPICES

[TapaTtnpouvTal oTIC PICEC OATIKWY OEVOPWYV OTTWG TTEUKA,

eEAaTa. Kupiwg Baoidiopukntec aAAG KAl QOKOMUKNTEC EXEI

BpeBei 0TI oxnuaTi(louVv EKTOMUKOPPICES

A . Ao : t. ((7 \E%T
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AeVOPOHOPPEC MUKOPPICEC
» OvouaoOnke €101 AOYW TwV EVOOKUTTAPIKWY OPYAVWYV TTOU
oxnuartiouv kal ovopadlovtal arbuscules
» AnuioupyouvTtal atrd JUKNTEC TwV yevwy Glomus,
Gigaspora, Acaulospora, Diversispora, Paraglomus,

Archaespora

(<) DepaRTMENT OF //@\
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Taéivounon Twv 6evopouopPwWV HUKOPPI(IKWV
MUKTWV HUE BAOCH HOPPOAOYIKO XAPAKTNPIOHUO TWV
OTToPIiwYV TTOU TTapayouv
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Ascomycota

Basidiomycota
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Glomefomycora

Endogone & Mortierella 5~ \
Chytridiales, }
including Basidiobolus
Blastocladiules A ’

Entomophthorales

Kickxellales &
Harpellales
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Mucorales

OA\ol o1 devdpouopol
MUKOPPICIKOI JUKNTEC
(AMM) avrkouv aTO
¢uUAo Glomeromycota

. Glemeromycetes

I-_ Archaeosporomycetes
Archaeosporales
Paraglomeromycetes
Paraglomerales

=== Diversisporales
=  Gigasporales
Glomerales

Likkiia
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Tricispora
Otospora

Diversispora
Redeckera
Kuklospora
Acaulospora
Sacculospora
Pacispora
Orbispora
Scutellospora
Gigaspora
Dentiscutata
Quatunica
Fuscutata
Cetraspora
Racocetra
Viscospora

Claroideoglomus

Entrophospora

Albahypha

Simiglomus

Funneliformis

Septoglomus

Glomus

Ambispora
(sAppendicispora)

Geosiphon

Intraspora

Archaeospora

Paraglomus
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Diversisporaceae

I3 Acaulosporaceae

Sacculosporaceae
Pacisporaceae

Scutellosporaceae

Gigasporaceae

Dentiscutataceae

Racocetraceae

Entrophosporaceae
(= Claroideoglomeraceae)

Glomeraceae

Ambisporaceae

Geosiphonaceae

Archaeosporaceae

Paraglomeraceae



TiI TTpoCPEPEI N HUKOPPICIKA oUPPiwon oTO PUTO;
» AucnueEvn IKavOoTNTa TTPOCANWYNG OPETTTIKWY OTOIXEIWV KAl

KUPIiWG @Wo@POopo

» AvToxn o€ cnpaacia

» Aucnuévn TTpooTacia aTtro TTPOOBOAEC ATTO MUKNTECG,
VNMATWOEIC KAl TOCIKOTNTA METAAAWV
["evIKOTEPQA, NUKOPPICIKA PUTA ouvABWG TTapoucialouy

auénuévn avaTITuEn Kal TTapaywyr o€ oXéan PE aVTioTOIXO
UN-MUKOPPIZIKA QUTA
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duoioloyia TNC pukoppIdIKNC cupBiwong

AVENGN oV PLOUOY

P v @mTocHVOESC Yo Vo,
DVTO-ZEVIOTIG P s KOAVPOOVV O AVAYKES
/ 4
P TOVL UWOKNTO
7’
7’
7’
[Tapéyel C yio v - TapEyEl Opentikd oToryeia, Kuping P
emPBioon Tov poknTo - TapEYEL avToyn o€ Enpacia

{\ - TAPEYEL TPOOTAGIN ATd LOKNTEG,

VINUOTOOELS, TOEIKOTNTO LETAAA DV

4-14% omo tov C g L N
POTOGVVOESTC T ~o -
QTOOIOETOL GTOV T~o
, * O poxntog d0gv umopel va
Hoknta , ypnoonromaoetl C mov
Mukoppiitkog o
) TapdyeL o 1010¢ yio TNV
Mvukntog O1K1] TOL avATTLEN




[TpoANUATA TTPOKTIKNG EQAPUOYNG
Twv AMM

1. Aev gival duvartr n KaAANIEpyela TOUG o€ TPIPAIo
2. [a diathpnon TTANBUCUWY Kal ATTOPOVWON TOUG Eival

QATTAPAITNTN N TTAPOoUCia uUTOU Kal PICIKoU CUCTANATOC

: 1

[TOAU OUOKOAN ew¢ aduvarn n Jadikn TTapaywyn Toug
o€ BlodNXaviKr) KAigaka

: 1

[Tapaywyn oTTopoOPUTWY «EUPOAIATUEVWVY» HE 5

S Biochemistry A N7
’ l) Biotechnology pUKOpp|C£g UUUUU RSITY OF
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E@apuoyeEc BiotexvoAoyiac - Mukoppilec

Moavn epappoyn Twv pukoppilwy oTnVv BIOAOYIKN
YEWPYIA 1] YEVIKOTEPA OE CUCTAMATA UE MIKPEG EICPOEG

(YEWPYIKA @APMOKA, AITTACHATO)

2.€ EVTATIKA ocuoTnpaTa KaAAIEpyEIag (BEPUOKNTTIOKES
KAAAIEPYEIEC) TO QUTO dev XpelaleTal TIC HUKOPPIZEC YIa va
TTapaAABEl OPOPO ATTO TO £0APOC KABWC TOU TTAPEXETAI

AUECA PE TNV XPNON OCUVOETIKWY PWOPOPIKWY ATTACUATWV

% R
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Eion BioAoyikwv AITTACUATWYV

o 2UMPBIWTIKA alWTODEOMEUTIKA BakThpla

* 2UMPBIWTIKOI JUKOPPICIKOI NUKNTEC
 Baktipia Evioxuong ®utikng Avarrtu¢ng (Plant

Growth Promoting Rhizobacteria, PGPR)

> Biochemistry ?&
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Plant Growth Promoting Rhizobacteria

BaktApia tTou 0tav avartuxBouv otnv pi{6o@aIipa QUTWYV —

CEVIOTWYV EUVOOUV TNV AVATITUEN TWV PUTWV UE DIAPOPOUC

EMUEOOUC N AUECOUC UNXOVIOUOUC

7 Biochemistry \?&
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Me TTOI0UC uNXavIoUoUC EVIOXUOUV TNV
QuUTIKN avatrtuecn 1a PGPR;

1. Aéopeuan kail rapoxn N, ota UTA (alwTodECUEUDN
KAl OXI OUMBIWTIKA alwTodEOEUON)

2. Augnon TnG 0100e0IUOTNTAC BPETITIKWY OTOIXEIWV OTO
£00P0C

3. AU¢non TnNG €m@AveIag Tou PICIKoU OUCTAMATOG

4. Ymrofondnon dnuioupyiag AAAWY CUURBIWTIKWY
OUOTNUATWYV

2UVOUOOHNOG TWV TTAPATTAVW MNXOAVICHWYV

) oepaRTME AR
c 7 Biochemistry & \\?@/
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1. A¢opeuon kal TTapoxn eAeuBepou N, ota uTa

[ToAAG piloBakTApla KATEXOUV TO EVCUMO VITPOYEVAON
TToU gival utrevBuvo yia Tnv déopeuon agpiou N, aAAd
MEXPI TWPOA OEV UTTAPXOUV TTEIPAMATIKA OEOOMEVA TTOU VA

aTTOOEIKVUOUV OTI TTapEXOouUV N, o€ KaAAIEpyoUueva uTda

XWPEIC TNV avatrtucn ouuBiwong
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7 D Blotechnology UNIVERSITY OF
W THESSALY



Baktnplia mou adwTtodsaueuouv agpio N,

* Azoarcus

* Beijerinckia sp.

* Klebsiella pneumoniae

 Pantoea agglomerans

* Rhizobium sp.

Ta TTapatravw BakTrpia €xouv ouvoeBei pe Tnv TTapoxn N
0€ QUTA XWPIG OMWGS ONUAVTIKES ATTODEICEIC OTI TTPAYMATIKA

TTPOWBOUV TNV KAAUTEPN BPEWn TWV PUTWV

> Biochemistry ?&
- D Biotechnology ¥ 1 £V s L 1
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Me TTOI0UC uNXavIoUoUC EVIOXUOUV TNV
QuUTIKN avatrtuecn 1a PGPR;

2. AUZnon NG 0100£CINOTNTAG OPETTTIKWYV
OTOIXEIWV OTO £00(POG

A \ N

7, Biochemistry & \\?@/

Biotechnology U NIVERSITY OF
THESSALY




2. Aucnon 0100e0I1uOTNTOC OPETITIKWY OTOIXEIWV

['la onuavTiko aplBuo PGPR €xel BpeBei 0TI aucavouv TNV
d1aBeaiuoTNTA dIAPOPWYV BPETTTIKWY OTOIXEIWV VIO TO PUTO N
OIEUKOAUVOUV TNV METOKIVNON TOUG TTPOC TO PICIKO ouoTnua

TOU (pUTOU OIEUKOAUVOVTOC £TOI TNV TTPOCANWN TOUC

. AiaAuromroinon adiaAutwy uopewyv P oTo £0a¢oc¢

. Auénuévn arroppoenon Fe arro 1o ouTo

2 A

# Biochemistry \\A/
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|. AlaAuromroinon P oro £éda@oc¢

O P gival 1o deUTeEPO 0 ouxvOTNTA OTOIXEIO META TO N TTOU

QTTOTEAE TTEPIOPIOTIKO TTAPAYOVTA YIA TAV AVATITUEN TWV QUTWV

O P Bpiokeral o€ a@Oovia o1o £0aPo¢ aAAG KUpPiwg o€
adIGAuUTEC avopyaveg (ogeidia, udpoeidia Fe, Al) n
OPYOAVIKEG MOPPEG (PUTIKO 0OEU)

Ta uTa ptTopouv va TTpocAdouv P atro 1o €da@pog UoOvo o€

duo popyis: H,PO, (povoBaoikn) kai HPO, 2 (81Bacikn)

> Biochemistry ?&
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I. AlaAurorroinon avopyavou P oro £0agoc¢

Ta BakTApla YETATPETTOUV PN DIABECINEC HOPYEC avopyavou P

o€ OI0OECIUEC HOPPEC TTAPAYOVTOS OCEA OTTWGS, YAUKOVIKO,
2-KETOYAUKOVIKO 0¢U, 0EOAIKO, HOAOVIKO KAl NAEKTPIKO
0&U TTOU TTPOKAAOUV 0&ivnon Tou BaKTNPIOKOU WIKPO-
TEPIBAANOVTOC Kal dlaAuToTroinon Twv oceldiwv Fe, Al TTou

TeplExouv P

7 Biochemistry ?&
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|. AlaAurorroinon opyavikouU P oro £€0a@oc¢

Ta BakTApla YETATPETTOUV OPYAVIKEC HOPPEC P (VOUKAEIKA
0&Ea, WO POAITTIOIN, CAKXAPO, PUTIKO OEU,
TTOAUQPWOPOPIKA KOl PUWOPOVIKA) O€ DIABETINEC HOPPEC ME
TNV Bonocia pwo@atacwy (UOPOAUTIKA Evupa TTou dIaoTTOUV
PWOPOECTEPIKOUG OECHOUC)

» OCIVEC PWOPOECTEPAOEC

» AAKQAIKEC PQWOPOECTEPATES
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Epapuoyéc Bakrnpiwyv mmou 0IaAuTorroiouv
P oro £édagoc

BioAoyika AITTACUATA TTOU TTEPIEXOUV PO POPO-
OIAAUTOTTOINTIKA BAKTAPIA TTEPIEXOVTAI O€ OUO TTPOIOVTA -
» Phylazonit — M®: Bacillus megaterium kai Azotobacter
chroococcum yia au¢nuévn mapoxn N, P ota gutd

> Kyusei EM®: BaktApia 1Tou TTapdyouv AAKTIKO ofU Kal

OlaAUTOTTOIOUV avopyavo P
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1. Auénuévn amroppoenon Fe

O Fe o10 £da@oc BpiokeTal uttd TNV popen Fet? (TrpoTiydral
at1ro Ta QUTA) Kal Fe*3 TTou emmikpaTtei o€ KaAd agpildueva
£dA@nN aAAG uTTOPEl Va KATAOTEI N 0100£01u0o¢ oxnMaTifovTag

oceidia

Ta QuUTA TTapAyouVv XNAIKEG EVWOEIG 1] O10NPOPOPES OUTIES
TTOU OUJTTAOKOTTOIOUV TOV Fe Kail d1EUKOAUVOoUV TNV TTpOcANYN

U
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1. Auénuévn amroppoenon Fe

Ta BaktApla TTapayouv o1dnpoPopec ouoieg (siderophores)
TToU dnuioupyouv cUuTTAOKa pe Fe*3 ye Tnv otroia yopen cival
M0 OIOAUTA OTO £0A@OC Kal TTPOCAAuBAavovTal e EUKOAIa aTTO

TIG PICEC TWV QUTWV

H otroudaiotTnTa Twv BAKTNPIOKWY CI1ONPOPOPWYV OTNV
TTPOcANWN Fe atrd 1a puTA £XEl auPIoBNTNOE Kal £XEI TTPOTABEI
OTI TA BaAKTHPIA BPICKOVTAlI OE AVTAYWVIOUO UE TIG QUTIKEC

010NPOPOPEC OUTIEC YIa TOV Fe oTo £0aP0oGg "y

IIIIIIIIIIII
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Me TTOI0UC uNXavIoUoUC EVIOXUOUV TNV
QuUTIKN avatrtuecn 1a PGPR;

3. AUZnon tTnG £mMIPAVEIOG TOU PICIKOU
OUOTAMOTOG

IIIIIIIIIIII
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3. Aucnon smgpavelac piCwv

2. NUAVTIKOC apIOUOC BakTnpiwyv Exel BpeBei OTI
EVEPYOTTOIOUV TNV aU¢non Tou OykKou TN pidac Kai
UETABAAOUV TNC HOPPOAOYIOC TNC ME OKOTTO TNV AugnUEVN

TTPOCANWN BPETTTIKWY OTOIXEIWV ATTO TO £DA@POC

To Azospirillum brasilense mrpokaAeoe 63% auc¢non Tou
¢nNPou Bapoug Tou PIfIKoU CUOTAMATOS GUTWY ooylag Kal 10

POPEC aUENON OTO OUVOAIKO NAKOC TwV PICWV
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Auénon pi{wyv amro PGPR — Mnxaviouoc |

MeyaAoc apiBuoc PGPR trapdayouv IVOOAIAOCIKO 0u
(IAA), TToU atToTEAEI TNV EVOOYEVI AUV TWV PUTWV KAl
EXEl BpeBei OTI €ival utTeUBUVN YIa TNV dIAPOPOTTOINCN TWV

pIlwv, KUTTAPIKA dlaipeon Kal auénon.

Ta PGPB 1rou mrapayouv IAA tTpokaAouv augnon tng
OUVOAIKNG €TTIPAVEIAS TWV PICWV KAl KATA CUVETTEIQ aUZnon

TNG TTPOCANWNG BPETITIKWY OTOIXEIWV ATTO TA PUTA
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Auénon pi{wv amro PGPR — Mnyaviouoc Il

[MpoogaTa £xel Bpedei O11 opiopéva PGPR TTapdyouv OT0
£00@POC KOl AANEC QUTIKEC OPMOVEC TTOU EVEPYOTIOIOUV TNV
KUTTAPIKN dlaipean, EMMIMAKUVON KAl QUENON OUYKEKPIMEVWV
PUTIKWV I0TWV

» KuTtoKivivn

» MBepPIAAIvN

» ACC atraupivaon
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H ACC amraupivaon (Amrauivaon rou 1-
apivokukAomporravo — 1 — kapBouAikou oééoc¢) cival
uTTEUBUVN VIa TNV didoTtTracn Tou ACC TTou aTTOoTEAEI TNV
TTPOOPONN ouaia yia TNV TTapaywyn alBuAeviou

H dpdon Tou ev(UPOU auToU PEIWVEI TNV TTAPAYywyYN
a1BuAgviou aTTo TO QPUTO Kal £TO1 TTEPIOPICEI TNV AVAOXEDN TNG
PI{IKAC aVATITUCNC TTOU TTPOKAAEITAI ATTO TNV TTAPAYWYN

alBuAgviou
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AU

duTtoopuoéVvn BakTipia DuTté - ZeVIOTAG

1AA Aeromonas veronii Pud
Agrobacterium sp. NAdaxavo
Azospirillum brasilense 2i11dpI
Comamonas Aaxavo
acidovorans

KuTokivivn Paenibacillus 2ITAp!
polymyxa
Pseudomonas 2.0y1a, TTEUKO
fluorescens

MBepiAAivn Bacillus sp.

ACC atragivaon

Biochemistry

Alcaligenes sp.
Bacillus pumilus
P. cepacia

Variovorax paradoxus

EAaiokpdupn
EAaiokpdupn

2.0yIa

EAaiokpaufn ?@
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Me TTOI0UC uNXavIoUoUC EVIOXUOUV TNV
QuUTIKN avatrtuecn 1a PGPR;

4. YTtrofonnon dnuioupyiag aAAwyv
CUHBIWTIKWY CUCTNHATWYV

c 7 Biochemistry & \\?&/
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4. Y1Trofonbnon donuioupyiac
OUUBIWTIKWY CUCTANATWY

. 2uoTtnuara Yuxavlwv — ACWTOOEOHEUTIKWY BAKTNPiwV

. 2uotipata Putwv — MuKoppIdIKWV JUKATWYV

Ta ouykekpipéva PGPR BakTrpia ovopadlovral kai helping

bacteria

% PR
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I. Yrofon0non onuioupyiac cuuBiwoncg
YuxyavOwyv — A(wToOEOUEUTIKWY BakTnpiwv
AUO BaCIKoi yNXaviouoi £XouV TTPOTAOEI:

» Mapaywyn IAA amdé PGPR T1Tou euvoouv Tnv aug¢non Tou
PICIKOU QUCTAUATOC KAl TTAPEXOUV JEYAAUTEPN ETTIPAVEIA YIA
Ta Rhizobium va oxnuatioouv cuuBIwTIKA QuUUATIa

» Evepyotroinon amrdé PGPR auinuévng Trapaywyng
PAaovoeIdWYV TTOU ATTOTEAOUV TIC OUCIEC — EVEPYOTTOINTEC
Yia TV EKQPacn Twv nod yovidiwyv Kal TNV Evapcn TNG

ouMBiwong yuxavlwy - rhizobium
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PGPR 110U €UVOOUV TNV QVATITUEN OUMBiwoNC PHETALU
Rhizobium — WuxavBwv (helping bacteria)

dutéd BakTnpio

TPIPUAAI Pseudomonas syringae

Koukid Azospirillum brasilense

PeBuBia P. putida

QuoTikia Azospirillum lipoferum

2.0y1a Bacillus sp. & Pseudomonas sp.

Aeromonas hydrophila
Serratia proteamaculans

Azospirillum brasilense

Biochemistry
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Il.YrmoBon0@non dnuiouvpyia¢ cuuBiwonc
QUTWV — MukoppI{IKwWV HUKATWV

Ol ynXaviouoi TToU £XOUV TTPOTADBEI:

» [Napaywyr QUTOOPUOVWY TTOU EUVOOUV TNV AVATITUEN TOU
PI(IKOU OUCTHUATOC Kal TTAPEXOUV TTEPIOTOTEPN ETTIPAVEIQ
yia TTP00 oA a1TO TIC MUKOPPICEC

» 2UVEPYIOUOC METACU pukoppllwy Kal P-solubilizing Baktipia

yia au¢nuévn TpocAnyn P atrd Ta guta
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Me TTOI0UC uNXavIoUoUC EVIOXUOUV TNV
QuUTIKN avatrtuecn 1a PGPR;

5. ZUvOUQOHOS TWV TTAPATTAVW MNXOVICHWYV
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5. 2uvouaouoc unxaviopwyv PGPR

2UvnNOwc¢ PGPR 110U £X0OUV QTTOMOVWOEI KATEXOUV

TTEPIOOOTEPEC ATTO £vAV PNXAVIOUOUC dpAong

A1ré Ta 266 PGPR 1TOoU atTOopOoVWONKaV atrd 10 £00¢@OG:
> 83% tTrapniyayav oidnpoPopeS ouoiEg
> 58% trapniyayav IAA

> 54% O1aAuTtoTtroioucav P
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[1pakTIKN epapuoyn PGPR

Ta o yvwotd PGPB avikouv aT1o yevog Azospirillum
» A. brasilense

» A. lipoferum

» A. amazonense

» A. halopraeferens

> A. Irakense

Avarrroooovral Utto agpofiec aAAa Kal avagpoBie¢c OUVONKEC
Kal KATEXOUV TNV IKAVOTNTA va OECUEUOUV aTuoo@alpiko N
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Mnxaviouoi evioxuong QpUTIKAG avATITUENG
TTou TTapouaialouv Ta Azospirillum sp.

1. Agfopeuon kai TrTapoxn N og QuTta

2. Tlapaywyn QuUTIKWY oppovwy oTo £€da@oc (IAA,
VIBEPIAAIVN, KUTOKIViVN)

3. Aucnon Twv pIdIkwyv TPIXIOIWV Kal TOU JAKOUG TWV
pICWV

4. YTmooTtpi¢n TnS dnuioupyiag cuuRiwong HeTacu

Rhizobium — wuxavBwv uTtwyv
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[TpakTIKN epappoyn Azospirillum sp.

[eviK& Bewpeital 6T Eva TTANOBUO OGS 107 KUTTApA Azospirillum
ava @uUTO 1} OTTOPO cival aTTapaiTNTn TTPOUTTOBEON VI

arroteAeopaTtikn dpdon Twv PGPB oTnv avatrtu¢n Twv QUTWV

ETriong, 1o otddi1o avarmrtuéng Twv PGPB gival onUMavTiIKOg
TTAPAYOVTAG ETTITUXING KAl WC YEVIKOC KAVOVAC IOXUEL TO
PGPB va ouokeudalovtal 0Tav 1) Bpiokovral o€ avOsKTika
oradia (omopia) 2) EXOoUv CUCOWPEUOCEI UWPNAEC
OUYKEVTPWOEIC ATTOONKEUTIKWY OUCIWV

(roAudpoduaAkavoika, PAHS) ) ouoieg mou euvoouv Tnv.

IIIIIIIIIIII
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Eutropika okeuaouata Azospirillum

» Azo-Green™: gkevaopa TTOoU TTEPIEXEI AZOSspirillum
brasilense kai TTpoTEIVETAI YIO AUENON TNG TTAPAYWYNS O€

KOAANIEPYEIQ KAAQUTTOKIOU

» Zea-Nit™: gkevaopa TTou TTEPIEXEI Miypa A. brasilense kai
A. lipoferum pe popéa BEPUIKOUAITN 1 uypd OKEUAOUA TTOU

XPNOIPOTTOIEiTAl OTNV KAAAIEPYEIQ KOAQUTTOKIOU
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['1aT1i N Bloynxavia va eTTeVOUCEl
o€ BIoAoYIKQ AITTAOUATA;

» MelwpEVO KOOTOC YIA EyKplion Xpnong
» MelwpEVOC XpOVoc yia OAOKANPpwaON OIadIKACIWY £YKPIONG
> [1epIBAAAOVTIKA PIAIKA

» Xpnon oe ocuoTnuata BIOAOYIKAC Yewpyiag

% X
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