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1.UvOD

.DGD SURXpDYDPR 4LYRW ELOMNH XJODYQRP MX SURP
VWDEOMLND OLauD L SORGRYD WH QMH]JLQRJ NRULMHQMD |
hranjive tvari i vodu iz tla koji su neophodni za njezin rast. lako na pgledovidimo biljke
NDR | DVHEQH MHGLQNH L] SRGJHPQH VX SHUVSHNWLYH QN
QMLKRYR MH NRULMHQMH PHYyXVREQR XPUHAHQR L LQWHQ]L
GUXJX WH RVLP @&4WR QD QMLK XWOMMHPK KXDOQKQPWNILY L R/ERHOQL R
REUDGH WOD WX MH MRAa HdigaBin® u Y Tdrnij¢ Brévd Rupp miReEah L N
L RUJDQVNLK WYDUL X NRMHP VH GRJDYyD PHKDQLpPNR X]LF
ELOMDND YHUO PMHYMWRW NRMWIOX XMQDM]DVWXSOMHQLML
PQRJL LPDMX YUOR SRYROMDQ XWMHFDM QD ELOMNH OHYX
QMLK aLYH X VLPELR]DPD PHYXVREQL RGQRV RG NRMHJ RE
korijenjuili QD YDQMVNRM VWUDQL NRULMHQD D GUXJH &aLYH VD
NRULMHQMHP VXVMHGQLK ELOMDND 1HNH SUHIHULUDMX
UDVSURVWUDQMHQH X YHULQH ELOMDND 6LPEmMiIRG2aL]PHYX |
*OMLYH XVSRVWDYOMDMX VLPELRWVNH ]IDMHGQLFH W]Y P
QDpLQ SRPDaxX ELOMFL X EUAHP L XpLQNRYLWLMHP XVYDM|
zauzvrat gljiva od biljke uzima gotovu organsku hranu kaja stvara procesom fotosinteze.
+RUOH OL ELOMND SULKYDWLWL IRUPLUDQMH PLNRUL]H RYI
manipulacije u laboratoriju zajedno s ekto i endomikoriznim gljivama. Brojne su prednosti
PLNRUL]H ]JGUDYLML L JXAHULNRURGHYRFDNQ WKWDY RWUHED
RWSRUQRVW QD VXa4X VPDQMHQMD SRWUHED ]D QDYRGQMIE
RPRIJXUDYDMX XVYDMDQMH PLQHUDOD L] RUJDQVNLK REOLN
VWUHYV VSULMMWDOVMBIMXXHAWLK PHWDOD 6PLWK L 5HDG
ULMHpL X QDVWDYNX RYRJD UDGD NDR L R XWMHFDMX PLN
WRpPpQLMH YLQRYH OR]H



2. MIKORIZA

2.1.Simbioza

%LOMNH L RGUHYHQL RlupltURdEndgd Bdkbjed bbj® srade imaju koristi, a
WDNDY RGQRV VH QD]JLYD VLPELR]D 7DNYL RGQRVL XWMH
JQRMLYD &WR GRYRGL GR VPDQMLYDQMD ]DNLVHOMDYDC
mikroorganizama postoji nekkb oblika simbioze. Najpoznatiji primjeri simbioze su
mikorizne gljive xbiljka (Frank, 1885.), bakterijabiljka (Beijerinck, 1888.) i aktinomiceta
ELOMND &DOODKDP L VXU 6LPELR]D L]PHYX PLNRUL](
simbiozeNRML VH SRMDYOMXMH X VYLMHWX JHOHQLK ELOMDND
L QD IRVLOLPD L VPDWUD VH NOMXpQLP X NRORQL]DFLML -
%LOMND SUXAD JOMLYDPD NRQVWDQWDQ Sailsdharsza, ¥ JOMLN
]DX]YUDW GRELYD SULVWXS WH&GNR GRVWXSQLP QXWULMHOQ\

2.2.Mikoriza

5LMHp PLNRUL]D G R OrbytbrrirzGeild hychirthizes(myykop Egljiva i rhiza +
NRULMHQ &WR EL X GRVORYQRP SULMHYRGX J]QDpLOR AJOI
ERWDQLpDU )UDQFLV]JHN .DPLHQVNL GDYQH JRGLQH W
]QDQVWYHQL U D.®ikariRapteidstavlja simbiotski odié L]PHYyX JOMLYH L NR
RG NRMHJ RED VLPELRQWD LPDMX NRULVWL 3UHGQRVWL
JOMLYD L YLALK ELOMDND MH YLVRNRPHYX]DYLVQD YH]D JGI
JOMLYH SURL]YRGH DQW LFEG RRWWMNRH HG HKAWA.WLHY B LLO EDINW H U
HIHNWLYQD J]RQD DSVRUSFLMH NRULMHQD SXWHP KLID Y F
VXaRrRP VSOHW KLID RNR NRULMHQD ELOMNH ILdjiveNL &WLYV
imaju samo jednu drist - dobiju fotosintezom nastale spojeve ugljika (produkte fotosinteze
konvertirane u trihelozu, manitol i glikogen). Zbog svih tih prednosti ta tehnologija uzgoja
XYHOLNH LPD VYRMH PMHVWR X HNROR&ANRM L LQWHJULUI
XSRUDEH XPMHWQLK JQRMLYD L SHVWLFLGD D PLNRUL]D
VXVWDYLPD X NRQYHQFLRQDOQRM LQWHJULUDQRM L HNR
UH]XOWLUDOD VX GRND]RP GD MH PLNRUWitjpDmepdavizaR O M D
GRELYDQMH YHULK 1 X]GBISRMIKYVBULRYRWDDGX VD SULURGRF
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2.2.1.Prednosti mikorize

Prednosti mikorize3V X VOMHGHUH

XEROMD LVKUDQMHQRVW JOMLYD SRVSMH&aXMH XVYDMDQMH

XxJOMLYH OXpH HQ]JLPH NRML RPRJXUXMX EUa&axXx PLQHUDOL]
SULVWXSDpPQRVW GX&LND

xJOMLYH OXpH NLVHOLQH NRMLPD RWDSDMX L XVYDMDMX
udaljenosti do biljke;

XYHUH VX PRIXUQRWBWH&GDLY MHWL XAMNDSRIJRGQLP NOLPDWVNL
GMHOXMX NDR RGUHYHQL ELRUH]JHUYRDU YRGH WLMHNRP VX

XEROMD SULODJRYHQRVW QD RWHADQH XYMHWH X WOX N
zaslanjenost tla u neposrednoj blizini biljkinih koeR YLK GODpLFD

xJOMLYD a&WLWL ELOMNX RG SUHYiHuys th ndlglig d @il DFLMH
VWDQLFDPD D QH SURVOMHYXMH ELOMFL

XSRYHUDYD VH RWSRUQRVW ELOMDND QD SDWRJHQH X WO
gliive i bakterjetH DNWLYLUDMX PHKDQL]PH JDAWLWH L SRWLpX MD

xJOMLYH OXpH KRUPRQH L YLWDPLQH NRML VWLPXOLUDMX U

XxXVSRVWDYOMDMX VH PLNRUL]J]QH YH]H L]PHyYyX YLaAH ELOMDI

NRMH VH YU&aL KWRDRHW YLRGW YID UL

RPRIJXUXMH ELOMFL E
GX&aLND

XxGR VPDQMXMH SRWURAaAQMX YRGH

xVPDQMXMH SRWURaGQMX JQRMLYD L VUHGVWDYD |]D |DawLW

xXEU]DYD UDVW ELOMNH WH ]D

SRY PHiXD DI PLUNRRSO L GN 'Y D O
2013.)



2.2.2.\/rste mikorize

Poznata su tri tipa mikorize: endomikoriza, ektomikoriza i ektoendomikoriza.

2.2.2.1. Endomikoriza

$NR VH JOMLYD UD]YLMD XQXWDU NRULMHQD YLa&AH ELOMN

NRORQL]JLUD RNR ELOMQLK YUVWD (QGRPLNRUL]D MH
aWR VH SRMDYOMXMH QD YHULQL YDVNXO i@ IbkjakE LOMD N L
SHWHUVRQ L VXU %LOMND GRPDULQ GRELYD EROMX
VX IRVIRU 3 NDOLM . NDOFLM &D L GUXJL QD GHILFL)

SDWRJHQH XNOMXpXMXiL JObWa Yigjikehidiaté A RNEIG ldd DIRMLYD G
GRPDULQD .DUDNWHULVWLpPQD RVRELQD HQGRPLNRUL]H N
IRUPDFLMD MDNR UD]JUDQDWLK KDXVWRULMD NDR &WR VX
LIPMHQH QXWULMH Q Di#D2 VIFPH PXU EBNON XOPE X QDMYLA&H VOX|
GRPDULQD VH IRUPLUDMX RNUXJOH GR RYRG®RP L\WNRRULH HN [RIM

ELOMDND QD NRSQX D UDALUHQH VX SR VYLP NRQWLQHQ

Slika 1. Prikaz endomikorize

(http://imagel.slideserve.com/3550045/endomikenizpg)


http://image1.slideserve.com/3550045/endomikoriza-n.jpg

Endomikoriza je poznata i pod nazivima arbuskularna mikoriza (AM) i vezikularno
DUEXVNXODUQD PLNRUL]D 9%0 D WL VH QD]JLYL WHPHOMH
stanica korijena bilke dBDULQD &WR RODNAaDYD SURWRN KUDQMLYLEK
YUOR YDAaQLPD ]D NRORQL]DFLMX NRSQD ELOMNDPD NDR L
VSHFLILPQRVWL X RGQRVX QD ELOMNX GRPDULQD VWRJD V
se aviDMX VvD JHOMDVWLP WH GUYHQDVWLP WURSVNLP ELO
NXOWXUH NRMH pLQH HQGRPLNRUL]X VX NXNXUX] MHpDP S
YLQRYD OR]D PDVOLQD NUXPSLU UDMpPLFEEDURND ¥DXYEFRWD
GXKDQ NDYD pDMHYDF NDXpEDNQ IN@MD DK DEM NYIR UQBIXEN B W &i(
WUHaQMD EDGHP VPRNYD MDJR@GHED NIZQGPUWQEIXVL XNWD
*OXKLU .

2.2.2.1.1Vezikularno arbuskularna mikoriza (VAM)

Predstavljaju jedan oblik endotrofne mikorize, odnosno visoko specijaliziranu simbiozu
NRULMHQD L KLIH 9H]J]LNXODUQR DUEXVNXODUQH PLNRUL]JH
asocijacija. Gljive koje sudjeluju njihovom formiranju pripadaju redBlomeralesa oni su
REOLJDWQL VLPELRQWL NDGD XJLQH ELOMND GRPDULQ WR
DOL X WOX RVWDMX VSRUH NRMH VH DNWLYLUDMX SUL SR
rasti uynuDU NRULMHQD ELOMNH GRPDULQD WYRUHUL VWUXNW X
XJURNXMX VLPSWRPH EROHVWL 7LMHOR RYH JOMLYH MH JU
UHODWLYQR YHOLNH VSRUH NRMH PRJX ELVSdni8 B&iraG LQDp QF
QH SRVWRMH SRGDFL R VSROQRP UD]PQRA&DYDQMX SD VH
razlog pojave genetske raznolikosti. Izgled arbuskularne mikorize objasnili su Nicolson
(1967.) i Mukerji sa suradnicima (1984.) kao endotrofnu simbgasiavljenu od dva dijela:
XQXWDUQML PLFHOLM XQXWDU NRUWHNVD NRULMHQD GR
YUVWL GRPDULQD 2YD PLNRUL]D QH VDGUAL GLR JOMLYH NF

promjene u morfologiji korijena.



Vesicular Arbuscular Mikorhiza

Sumber: extension.purdue.edu (Madjid, 2010)

Slika 2. Prikaz vezikularo arbuskularne mikorize

(http://4.bp.blogspot.com/_dpPjAcpKgtE/TQM3PJaSf
I/AAAAAAAABQ4/8UGsmKQ3xtU/s1600/mikoriza%2B007.jpg

Osnovne karakteristike vezikularno arbuskularnih gljiva su:

¥ SULSDGDMX-EDIJRFUNMD/QL K X Gléindds URGRYD UHGD

$ SULPLWLY Q Hukk takddvidmékih ripadhosti;

¥ ]D YHULQX RYLK JOMLYD QLMH SR]QDW VHNVXDOQL VWDGL

¥ SRIQDWR MH RNR YUVWD NRMH NROLQ Arglospttrifi RN R
Pteridophytai Coniferopsida

¥ KLIH SHQHWULUD MAuKi FRUW H[ NRULMHQD
¥ WYRUH VOLMHGHUH -RRddjeR|@© Rfa,Nubuskueu vekikine U H

- u tlu: hife i spore.


http://4.bp.blogspot.com/_dpPjAcpKgtE/TQM3PJaSf-I/AAAAAAAABQ4/8UGsmkQ3xtU/s1600/mikoriza+007.jpg
http://4.bp.blogspot.com/_dpPjAcpKgtE/TQM3PJaSf-I/AAAAAAAABQ4/8UGsmkQ3xtU/s1600/mikoriza+007.jpg

SDJGREOMH UD]JYRMD YH]LNXODUQR DUEXVNXODUQLK JOML
UDJGREOMH VH GLMHOL QD pHWLUL VWDGLMD

1. klijanje spora- YH]LNXODUQR DUEXVNXODUQH JOMLYH X WOX
RNROL&QLP L HGDIVNLP XYMHWLPD NOLMDQMH QH RYLVL R

2. rast hifa- GROD]L QDNRQ NOLMDQMD L RQR MH NRQWUROL
VLIQDOQLP PROHNXODPD W]Y VWULJRODNWRQL NRMH L]
NRULMHQD 1L&D NRQFHQWUDFLMD IRVIRUD X WOX WDNRVHL

3. SUHSR]QDYDQMRWGIRRY #HIQHDVX WYDUL RGQRVQR VLJQDOL
NRORQL]DFLMH NRULMHQD DOL MR& QLMH RWNULYHQ X SRW

4. formiranje apsorija - infekcijskog aparata dolaskom hife gljive do korijena biljke
GRPDULQD IRUPLUD VH DSUHVRULM QD HSLGHUPL NRULMHC

korteks korijena biljke.

S$UEXVNXOH QDVWDMX JUDQDQMHP KLID XQXWDU VWDQLFH |
YRGH L GUXJLK KUDQMLYLREWR QWD L] EHL{OMNHMERAD iiL QD

Poznata su dva tipa arbuskula:
- PARIS TIP tkarakterizira ga rast hifa iz jedne stanice u drugu;
-ARUMTIP +tNDUDNWHUL]JLUD JD UDVW KLID X SURVWRUX L]JPHY>

2 ELOMFL GRPDULQX RYLYV LlaNdrNtati, inko kod nekihQrstd dDlarEdS V N X
formiranja oba tipa arbuskula. Tako se npr. kod vrsta porddassaceadormira arum tip

arbuskula, kod vrsta koje pripadaju porodagnoliaceadormira se paris tip arbuskula, dok

se kod vrsta pripadnika pmtticaCaprifoliaceaemogu formirati oba tipa arbuskula. Osim hifa

NRMH VH UD]JYLMDMX XQXWDU VWDQLFD NRULMHQD ELOMN
NRULMHQD ELOMNH L 4LUH VH X WOX WD YUVWD KLID RGJ
hraQMLYLK WYDUL NRMH ELOMND QH PRaH XVYRMLWL SXWHP
DUEXVNXOH L SUHGDMH ELOMFL GRPDULQXDX3|IDFRWH QR M DY W



ugljikohidrate 2YDM WLS KLID NDUDNWHUL]L WD t¥aH OuwolNeDtePR U D S\
VSRVREQRVW SURGLUDQMD X SRUH WOD NRMH VX QHGRVW
L]OD]L L] NRULMHQD ELOMNH D VOXaL ]D NRORQL]DFLMX NR
WLSRYL KLID VH PHYXVRENDR PRUURXGRENQ R DIWEXNVNXODUQH
SDWRJHQD MHU QDNRQ XVSRVWDYH VLPELR]J]H VSUMHpPpDY
LIOXpXONODXMILPLNUREQH WYDUL 6PDQMXMX XVYDMDQMH WHa
bilike. Nedostatak hranjivihWYDUL X WOX PRAaH VH SRSUDYLWL XSUD)
VSOHWRP KLID NRMH L]OD]H L]YDQ NRULMHQBi d®OMNH GRP
XWMHpX GDMVINRYVSRVREQRVW NRULMHQD D VDPLP WLPH
Osim za bilN X G R P D UL QrdzlasiR Pal i simbionta. iRem simbioze gljiva prima
XJOMLNRKLGUDWH NRML VX HVHQFLMDOQL ]|D GDOMQML UD
sintetiziranih ugljikohidrata preuzima gljiva, a izmjena tvari se odvija prekcskudba koje se

nalaze unutar stanica korijena. Vezikularno arbuskularne gljive nemaju sposobnost rasta i
UD]J]YRMD L]YDQ ELOMNH GRPDULQD VWRJD NeuspRst&vh |DYUal
PXWXDOLVWLPpNRJ RGQRVD VD UD]|RRPLWQPPSRNRINH LLNP? DRQLL
potrebne hranjive tvaritugljikohidrate. Kako bi se dopiM HOR SREROMAaADQMX JRVSF
X VNODGX V QDpHOLPD GREUH SROMRSUL Y®“amHGkplektnts UDNV H
mikorizu prihvatiti kao osnovnu komponenadravog tla i poticati praksu koja favorizira
QMHQX SULPMHQX L SURSDJDFLMX 7HPHOMHP WRJD SRVWI
RpXYDQMD WOD YRGH L JUDND awR VH RpPLWXMH NUR]

poljoprivrednu proizvodnju.

2.2.2.1.2 Ekosustav i utjecaj vezikularno arbuskularne mikorize

9H]ILNXODUQR DUEXVNXODUQD PLNRUL]D MH UMHAHQMH NRI
YHIHWDFLMH L JGUDYOMH ELOMNH GRPDULQD 8 SRpHWNX
ulogu, zDWR VX RPRJXULOH QDVHOMDYDQMH ELOMDND QD WOD
QR GDQEDV MH VLWXDFLMD GUXJDpLMD .RULVWH VH X YHOL
VH VPDQMLOD XSRWUHED &a8WHWQLK NHPLM\DNML WDHG © WY D MJ
YRGH ELROR&NH UD]JQROLNRVWL LVWRGREQR VH RVLJXUD®
QDVHOMDYDQMH GHJUDGLUDQLK WDOD GR NRMLK MH GRA

8



LVNRULAWDYDQMD WOD D QH DDEPADRYMRRSGDURGRLMUHW:
SULPMHQRP SREROMADYDMX VH ILILNDOQD NHPLMVND L E
korijena- UL]RVIHUH 9H]JLNXODUQR DUEXVNXODUQH JOMLYH L]
netopiv, zato ima veliku ulogu u agregai stabilizaciji tla. Glomalin djeluje kao ljepak,
RGQRVQR LPD VSRVREQRVW YH]IDQMD pHVWLFD WOD ]JERJ
]ODpDMQRM PMHUL XPDQMXMX QHJDWLYQH SULURGQH SURF
ugliika u tu,doNRMHJ GROD]L ]JERJ UDVWD PUHAH KLID L QMLKRY'I
VYRMX IXQNFLMX WR GRYRGL GR SRYHUDQMD VDGUabMD R
ELRORANLK VYRMVWDYD WOD 3RSXODFLMD YHopKiMODUQR
SRGUXpMLPD ]J]ERJ YHOLNRJ EURMD SRWHQFLMDOQLK GRPD
KUDQMLYLPD ELOMND VDPD PR&H SXWHP NRULMHQD XVYLC
SRVUHGQLN SD RG VLPELR]JH X WLP XY Ma+ta¥lke ol tog@@M ND GR
WDOD RYDM REOLN VLPELR]H SRWUHEDQ MH ]D ELOMNH NRN
WYDULPD NDR aWR VX SMHVNRYLWD L YXONDQVND WOD 3
SRVWRML YHOLNL EURM UDROXpXWHKQMHIRY RKIX QN AR @ WURLC
EH] XSOLWDQMD pRYMHND D SUDYL GRND] WRPH VX VWDEC
XSOLWDQMD pRYMHND JQRMLGED Q DfitiRa® @evhB pdbrébdirta  $J U R
p RY Ma&iNfgovo uplitaje u prirodu u znatnoj mjeri smanjuje populaciju i broj spora
vezikularnoarbuskularnih gljiva. Zato se S$URL]YRGQML NRMD REXKYDUD SU]I
SUHSRUXpD PLQLPDOQD REUDGD L VPDQMHQD SULPMHQD PL
gnojiva, jgU YLVRND NRQFHQWUDFLMD UDVSRORALYRJ IRVIRUD
YH]LNXODUQR DUEXVNXODUQLK JOMLYD L PRaH GRYHVWL G|
XVYDMDMX SRVUHGVWYRP PLNRUL]JH EDNDU 'DADV NDGI
QDSUDYOMHQH XQRA&HQMHP YHOLNLK NROLPpLQD NHPLNDOLLI
osnove poljoprivredne proizvodnje kako bi proizvodnja bila u skladu sa prirodom. Zato se
danas proizvode i primjenjuju razni preparatimikorizna cjepiva u obiNX VSRUD LOL &L
micelija vezikularno arbuskularnih gljiva koje su odmah po ulazu u tlo spremne za

kolonizaciju korijena biljke.



2.2.2.2 Ektomikoriza

$NR JOMLYD RSNROMXMH NRULMHQ L]YDQD JRYRULPR R HN
2000 biljnih vrsta (oko 10% Angyospermi i veliki broj Gymnospermi). Uglavnom se javlja

NRG GUYHUD PHYyXWLP XVWDQRYOMHQD MH L MRGDQHNL
(NWRPLNRUL]JD RVLP YLQRYH OR]JH 9LWLV YLQLIHUD REX
porodica: Aceraceage Bignoniaceag Casuarinaceae Compositag Cupressacege
Dipterocarpaceag Ericaceag Fagaceae Gnetaceag Mimosaceae Myrtaceae Pinaceag

Rosaceag Sapindaceae Ektomikorizne gljive koje koloniziraju korijenje vinove loze i
VWYDUDMX JXVWX PLFHOLMVNX RYRMQLFX QD SRYU&aLQL NR

rodovimaAscomycotaBasidiomycota

Ektomikoriza

Slika 3. Presjek ektomikorize

(https://userscontent2.emaze.com/images/c7a9a8B42bf-bcf2-
659e9fe66049/7c64cab46b2b57dc2828cc47924b3f5).png

6SHFLILPORMWRYH.NRUL]JH pLQL JXVWL VSOHW KLID UD]OLD
GHEHOR SRVWUDQR NRULMHQMH ELOMDND GRPDULQD +LIH
VH SRYHUDYD XpLQNRYLWRVW XSLMDQMD KuhEe@dulamL K WY Dl
XOD]DN JOMLYLPQLK KLID L]JPHYyX VWDQLFD NRUH *OMLYLpC
PLFHOLMVNLP SODaAaWHP HQJO PDQWOH RNR YDQMVNH SR)
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NRMD VH QDOD]L X PHyXVWDQLpQULWPE SQR WRRIUWMHD DN R WH p @I
RVLP 4WR VH UDGLMDOQR &LUH X WOR XOD]H L X DSRSOL
HSLGHUPDOQLP VWDQLFDPD NRULMHQD ELOMNH IRUPLUDMX
RODN&DQ MH L SRYHiiDWQju RN Bukiadrie Hgite, @va glavna

HNWRPLNRUL]QD RUJDQD VX SOD&W L +DUWLJRYD PUHAD +
JERJ VYRMH SRYU&LQH RPRJXUXMX RODNADQX DSVRUSFLMX
1DLPH PLFHOLMYVNLRSOWHD M NBIGRAGDEINJ L DSVRUSFLMX G
IXQNFLMX UD]JPMHQH WYDUL L]JPHyX JOMLYH L ELOMNH G|
(Brundrett, 2004 =ERJ GREUR UD]YLMHQH PUHAH PLFHOLMD HNW
fosfata i nitrata. OvaSRMDYD MH SRVHEQR ]QDpDMQD QD VLURPDA&Q
SURL]YRGH PHWDEROLWL NRML XWMHPX QD UHJIJXODFLMX U
HOHPHQDWD L] ELOMNH GRPDULQD 8] WR NDR SRVOMHGLFE
s NRULMHQMHP YLQRYH OR]JH MDYOMDMX VH SR]JLWLYQL Xpl
SORGRYLPD RGQRVQR QD JUHORP JUR&JX VSUHPQRP ]D Sl
VDVWDY JUR&YD RGQRVQR SRYHUDYD NRQFHQWUWDFLMX 3
IRUPLUDQMH RNXVD ERMH L DVWULJHQFLMH EXGXiHJ YLC

(Klasa, 2012.

Slika4 3R SUH p Q lek®idikbxizd Héhdomikorize

(http://eskola.biol.pmf.unizg.hr/odgovori/odsjike/odg4431.ipd)

(http://eskola.biol.pmf.unizg.hr/odgovori/odsjike/odg4435.ipd)
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2.2.2.3.Ektoendomikoriza

Ektoendomikoriza R]QDpDYD SULMHOD]QL REOLN L]JPHYyX HNWR L H
Ektoendomikorizu (EEM) karakteriziraju dijelovi nalik na ektomikorizu, ali osim
intercelularne penetracije epiderme i kortekpastoji i intracelularna penetracija. Razvoj

((0 MH RGUHYHQ ELOM Q LPinus URidaaBePaN|L brdy RBaR2Y ddaarix
OXNHUML L VXU SRPHWQR SRGUXpMH NRQWDNWD L
YDQMVNRJ RPRWDpD YUOR EU]JR VH XJUDyXMX X YHOLNL
NRULMHQRYH NDSH &dWR UH]XOWLUD JODWNRP SiggfkUAaLQRP
NRULMHQVND A8HODWLQR]QD L]OXpHYLQD L VLJQDOL NRML
KLID EOL]X SRYU&GLQH NRULMHQD 6FDOHYVY L 3HWHUVRQ
HSLGHUPDOQLK L NRUWLNDOQLK VWD RddpRaindgRridridteidl MDY Ol
RGYLMD VH X] VWYDUDQMH DSUHVRULMD :LOFR] ] F
WLMHNRP XQXWDUVWDQLpQH SHQHWUDFLMVNH IDJH L WR I
kompatibilne (Piche i sur., 1986.).

Slika 5. Rikaz ektomikorize i endomikorize

(http://Ih5.0gpht.compSAVskwiDzc/UbKfY-
WTaml/AAAAAAAAAQO/Z9cXbl aJh4/image thumb.png?imgmax=800
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3.9%4126 KIKORIZN IH GLJIVA

Mikorizne gljive su asocijacija gljiva, predstavnikggomycetaBasidiomyceta Ascomyceta

NRMH aLYH QD NRULMHQX YLALK ELOMDND 3UYL LK MH RWI
IRVLOQL RVWDFL PLNRUL]JQLK JOMLYD QD NRULMHQX SUYLK
'HYRQD RNR PLO JRGLQD SULMH QRYNRHUULHH WHD XNRpXDY
VWUXNWXUH SORGQRJ WOD 6LWQH pHVWLFH WOD VSDMDM.
WOD D NLORPHWUL VLWQLK QLWL PLFHOLMD PRJX ELWL SU
ASULVWXSDMX  KUDQ M Lil afsodrejd UttaRdportirajd RzGla svdjoH biljci
GRPDULQX %RWDQLpDUL VPDWUDMX GD MH VWYDUDQMH F
XORJX X UD]JYRMX L AaLUHQMX YDVNXODUQLK ELOMDND QD
VPDQMHQRM X [aHpvi WoBr@aRjl StAlnoR te@ipg pokrova, kao i u uvjetima manjeg
NRULAWHQMD SHVWLFLGD L VLQWHWVNLK JQRMLYD 2VLP a
mikorizne gljive su utjecale i na razvoj tla, one produciraju humusne komponente i organski
liepak (ekstracelularni polisaharid) koji tlo lijepe u agregate, pa su tla sa velikim udjelom
mikoriza u ukupnoj strukturnoj biomasi strukturna i dobre poroznosti. Mikorizne gljive
koloniziraju korijenje oko 90% vaskularnih biljaka. Zbog simbioze gljivejumadealne uvjete

za rast sa stalnom zalihom ugljikohidrata od biljaka, dok zauzvrat gljive snabdijevaju biljku
IRVIRULPD L GUXJLP PLQHUDOLPD NRMH VHOHNWLYQR XSlI
X]LPDQMH YRGH *OMLYH OXpH Kigjem&@dti gransnjéDa éhRIML SRW
RPRIJXUDYDMX X]LPDQMH PLQHUDOD L] RUJDQVNLK REOLND I
X |bawLwL ELOMNH RG SDWRJHQLK JOMLYD L EDNWHULMD
PLQHUDOD pDN XSLMX WRAH.QHQOR RYHR XBSDMX YHOLNH PRJXi
WH |]D VXaQLK UDJ]GREOMD RSVNUEOMXMX ELOMNX WRP XVNC(
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3.1.Djelovanje toksina na mikorizne gljive

OLNRUL]QH JOMLYH X WOX LPDMX VYRMH AQ H SdgrijatelaWwvH O M H 3
RvLP VDPRJD pRYMHND VX SHVWLFLGL PHWDOL L GUXJL V
RWNULWL NRML VSRMHYL GMHOXMX WRNVLpPpQR D QD NRMH .

+ SHYWRENGREQD DNWLYQRVW X WOX P Rk, tRahDpRBRG LWL ]D
SUROD]H NUR] LQWHUDNFLMH X RNROL&X 3UHPD WRPH PLN
RUJDQVNRP QDMJRUQMHP VORMX WOD PRJX ELWL L]JOR&HQL
VH WRNVLpPQLPD ]D HNWRPRLQR UEJRH QMIMLIRYR ¥ NRSURMDQ D p L
)XQJLFLGL VX VH SRND]DOL WRNVLpPQLMLPD ]JD HNWRPLNRUL

¥ P HWhid@isu metali neophodni za rast i razvoj gljiva (bakar, kalij, natrij i dr.), ali oni svi

PRJX LPDWL WRNVINOGD GWMKHSRYDROWEL X YHULP RG GRSX
7TRNVLpQL XpLQFL PHWDOD VX PQRJL X]JURNXMX UDVSDG VW
HVHQFLMDOQLK PHPEUDQD EORNLUDMX HQ]JLPH *OMLYH |

njihovoj toleranciji na retale;

+ DELRWLpNH SURPNHHQEADXPRNROLZQGLK JOMLYD MH RVMHWO
SRVHEQR QD YHOLNR SRYHUDQMH GRVWXSQRVWL GXaLND X
dovesti do velikih gubitaka u raznolikosti vrsta, te bitno prontijestrukture mikoriznih

]DMHGQLFD 9DaQX D PRAGD L QDMYDAaQLMX XORJX X VPD
GREULP JRVSRGDUHQMHP PRaH VH L]JEMHUL SRMDYD WRNVL

mikoriznih gljiva u simbiozi sa biljkama.

14



4. ULOGA MIKORIZNIH GLJIVA KOD TRAJNIH NASADA

8 QDAHP RNUXaAaHQMX pHVWR QDLOD]LPR QD GHJUDGLUDQD W
VDGWHAP JOLQH WHANR REU®kKkbjahBu Wadra riti prdddiwva Rikdg
UHODWLYQR QLVNRJ VDGUADMD PLQHUDOD X WOX ELOMNH
AWHWQLNH L LPDMX PDQML SULQRV 2YDNDY QDpLQ JRVSRC
SRPRUX VLPELRI]#ljivel RjUrhikbiz@nia. Gljive su najpoznatije u svojoj ulozi
SRYHUDQMD XVYDMDQMD PLQHUDOD L] WOD =ERJ VYRJ
SUHGVWDYOMDWL MHGQX RG QDMELWQLMLK NRPSRQHQWL
djielovanje pokabOR VH X WOLPD V QLVNLP VDGUADMHP IRVIRUD
XWMHpH LQKLELWRUQR QD SURGXNWLYQRVW L JGMH ILQ
RQHPRJIJXUDYD QMLKRYX NRQNXUHQWQRVW ]JERJ YLVRNLK
navedeL, K EHQHILWD PLNRUL]JH XWMHpX L QD SRYHUDQMH R)
VPDQMHQMH NRURYD QD VPDQMHQMH RAWHUIHQMD RG WRN
(Picone, 2002.).

IDMSR]QDWLMD XORJD PLNRUL]D MH 8R ¥aHs8\2jQ MirkrAISIRVRE QF
WOD D QDMYLaH IRVIRU ODUVFKQHU L 'HOO 9HULQD
XYMHWLPD SRND]DWL UH VQDADQ UREXVWDQ UDVW XNROL
WOLPD QHGRVWDWDN IRVIEBD WRJDUDWRRp HIRWBYRRMDDYSOLFL
RGPDK SULVWXSDpPQR ELOMFL MHU VH YHOLNL GLR XQHVI
REOLNH 'LHGHULFKV L ORDZDG OLNRUL]JH PRJX SRYHi
WLPH VPDQMdngjita pbRebhupia@ptimalan rast biljke (Sieverding, 1991.). Osim
IRVIRUD LVKUDQD GUXJLP HOHPHQWLPD MH SREROM&aDQD F
XVYDMD NRG YRUDND NRORQL]JLUDQLK PLNRUL]JRP QHJR NF
Dell, 1994). Usporedno s nekoloniziranim billkama, mikorizirane biljke mogu bolje usvajati

K, Ca, Fe, Mg, S, Cu i Zn kada su ti elementi u deficitu (Saif, 1987.). AM gljive apsorbiraju
hranjive tvari i istog anorganskog dijela kao i korijen, ali su gljive efikastijiederich i
ORDZDG 7R MH UH]XOWDW KLID JOMLYH NRMH VX SX
RPMHU SRYU&AGLQH L YROXPHQD KLID SXQR YHUL QHJR NRU

nekoliko centimetara izvan zone korijena.
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Jedna od najbitnifi, a do sada podcijenjenih, uloga mikorize je njihova sposobnost
VWDELOL]|]DFLMH DJUHJDWD WOD L SREROMabDQMD VWUXNW
DHUDFLMX L SRPDaxXx X VSUMHpDYDQMX HUR]JLMH YMHWURP
VWUXNWXUD WOD SREROMAaD@du OIRNAMBQRB LLU PHAPLO M U&RQ WV
ODN&H LQILOWULUDMX WOR J]DGUADYD YL&H YODJH L VSUMEL
GODpPLFD L KLID IL]JLPNL VMHGL QM XM WHG HMBHIORNHD WH DWMIM A P
' PP L]OXpLYDQMHP SROLVDKDULGD L JOLNRSURWHLQD
zatravnjenim tlima AM gljive predstavljaju bitnije agente u vezivanju agregata, nego korijenje

ili organska tvar (Miller i Jastrow, 199).

YHVWD RJUDQLPpHQMD SURGXNWLYQRVWL ELOMDND X NLVHC
PHWDOD L QMLKRYLK RNVLGD 6DQFKH] 8 QHNLP LV
XWMHFDOH VX QD UHGXFLUDQMH &WHWQRJ Hhlhiw D $0O0
koncentracije u biljnom tkivu (Koslowsky i Boerner, 1989.). Najvjerojatniji razlog smanjenja

NRQFHQWUDFLMH WH&ANLK PHWDOD X WNLYX ELOMNH MH SR
VWUHYVY X]JURNRYDQ WH&ANLP PHWDOLADLWILLNRMHWQXHLPBHLY

pojedinih metala (Fe, Ni, Zn) u korijenu (Kaldorf i sur., 1999.).

SUEXVNXODUQH JOMLYH LIJUDMX ELWQX XORJX X ]DaWLWL Y
nematoda. lako je efikasnost mikoriza dobro opisana u radovimameatm znamo o samom
PHKDQL]PX ]DawLWH #HNAglildrM B®da, 1896-)R Najvjerojatniji razlog je
SREROM&DQD LVKUDQD ELOMDND 7DNRYyHU PRJXUL UD]JOR]L
patogena za produktima fotosinteze ili kompeticija kzdonizacijsko mjesto na korijenu.
%LOMNH NRORQL]JLUDQH $0 JOMLYRP SURL]JYRGH HNVXGDW
ULJRVIHUL (NVWUDNWL L] $0 NRULMHQD UHGXFLUDMX SURL
patogenaPhytophtoracinamoni (Picone, 200 7TDNRYHU UL]JRVIHUD $0 ELOMI
populacije patogenikRusariumYUVWD L YHUH SRSXODFLMH DNWLQRPLFH\

djelovanje prema patogenima (Azca#guilari Barea, 1996.).

IDMpHAaUL NRURYL X YRUQMDHRo&xBe VR WMROMNXHVMHGORURGLE&GR
9HULQD ELOMDND NRMH QHPDMX NRULVWL RG PLNRUL]D V.
(Poaceag Mikorizne gljive mogu suzbiti postojanost trava direktno i indirektno. Indirektno

VX]ELMDQMH SRWMH pedlat]P L Q R/WHLU BINFFR. IMH SRAVABHGRYDWL X NF
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ELOMDND NRMH QLVX GRPDULQL JOMLYDPD L ELOMNDPD NRII
L VXU 8 NRPSHWLFLML PLNRULJLUDQH ELOMNH PRJX
nemikoriziranH ELOMNH 8 LVWUDALYDQMLPD X ORQpDQLFDPD V E
(AmaranthusChenopodiumPolygonumRumexPortulaccai Brassicg, inokulacija tla s AM

gliivama smanjila je biomasu trava za oko 60% (Jordan, 2000.). Prisutnost AM gljiva mogu
smanijiti i klijanje trava (Francis i Read, 1995.). Direktan negativni utjecaj AM gljive na biljke
NRMH QLVX GRPDULQL PLKRUYRJR XW URIEANHGRIMXMX NDML NHPL|
(Francis i Read, 1995.). Ekstrakti iz mikoriziranih tala inhibiraju razvoj korijena biljaka koje

QLVX GRPDULQL

4.1. Primjena mikoriznih gljiva kod vinove loze

Mikorizne gljive u uzajamnoj simbiozVMD YLQRYRP OR]JRP SREROM&aADYDMX (
(AgutQ L VXU 8 RMRAVQARFRARRQRVX XVSRVWDYOMHQRP
vinova loza prima mineralne hranjive tvari putem micelija gljiva. S druge strane, heterotrofne
JOMLYH GREQMN DWER MBOMLRPG IRWRVLQWH]H GRPDULQD *OML
NRUMHQRYD VXVWDYD 9LQRYD OR]D NRMD NDR DXWRWUR
RUJDQVND KUDQMLYD QD WDM QDpLQ MH L HNROR&ANL ]DawlL
VYH SRWUHEQH QXWULMHQWH ]|DBAQIRMU BDr.O®G6).Udd \AwtbriL UD] Y |
QDYRGH NDNR PLNRUL]D LPD SR]JLWLYDQ XpLQDN QD JGUDY
ELRIQRMLYR L ELR]DAWLWD 1D WDM V hijekénfujekih griojitaHy X RV W
SHVWLFLGD X WOR ODNVLPDOQD NRULVW GRELW UH VH VD
JOMLYLFDPD L SDAOMLYLP RGDELURP NRPSDWLELOQH NRPE
loza) *gljiva +podloga. Schreiner (2003 Ozdemiri sur. (2010 LVWLpPpX YDAQRVW HVF
elemenata u ovoj simbiozi. Naime, mikorizne gljive formiranjem simbioze s billkkama mogu
SRYHUDWL GRVWXSQRVW HVHQFLMDOQLK ELOMQLK KUDQML
(Cu), za koje se smatra dXsVSRUR PRELOQL X WOX 'RN MH X PQRJR
YLQRYH OR]JH SRYH]DQ VD SRMDpDQLP XQRVRP IRVIRUD X
AHOMH]R )H EDNDU &X FLQN =Q WDNRYHU XJURNXM X
vinove loze 2VLP WRJD PLNRUL]JQH JOMLYH PRJX RVOREDYyDW
organske tvari, hidrolizom fosfatnel VWHUVNLK YH]D X] SRPRU IRVIDWD]D
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%XGXiUL GD LPDMX VSRVREQRVW VNODGLAWHQMD YRGH |
stiecafuGRGDWQH RWSRUQRVWL QD VX&X NRG YLQRYH OR]H

4.2.Utjecaj mikoriza na rast i razvoj vinove loze Yitis vinifera L.)

GQRMLGED YLQRYH OR]H MH HVHQFLMDOQD MHU RGUHYXMH
JHUWLOL]DFLMD RYLVL R ELOMFL NYDOLWHWL WOD L YUVW|
VLURPDAaQD KUDQMLYLP WYDULPD

Poznato je da se mikozira jadMD RELPQR NRG QLVNRJ VDGUADMD PLQtF
VDGUADMD PLQHUDOD X WOX QDMpH&UH IRVIRUD 6PLWK L
GXaLND L IRVIRUD X ELOMFL LOL WOX UHGXFLUD SRMDYX
mikorize naXVYDMDQMH KUDQMLYLK WYDUL PRaH RYLVLWL L RV
NRULMHQD YLQRYH OR]J]H RELPpQR MH QLVNH JXVWRUH L YHO
SOHPND NDOHPOMHQD DOL L R ]DKYDWLP Dnati bithuQRguW DG X =
X SRYHUDQMX ELRPDVH WM YROXPHQD NRULMHQD D WLP
YRGH L KUDQMLYLK WYDUL .DGD PLNRUL]D NRORQL]JLUD EL
SXWHP PLFHOLMD L SXWHP NR USLRMHIDYIDK VGBARDL RLEFPR \aW FE LXO

minerale iz tla.

BOLND 5D]JOLNH X UD]JYRMX L]PHyX PLNRUL]JLUDQRJ L QH

(http://www.savjetodavna.hr/adminmax/images/image002.jpg

http://www.savjetodavna.hr/adminmax/images/image003(3).jpg
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4.2.1.Usvajanje fosfora

Nedostatak fosfora vinogradima je rijetka pojava zbog limitirane potrebe za fosforom i zbog
GRYROMQH NROLpPLQH IRVIRUD X YHULQL YLQRJUDGD NRMH
drveta ili korijenja (Jackson, 2014.). Nedostatak fosfora je opisan u vinogradima u ifustral
7XOORFK L +bUuuULV JUDQFXVNRM &dUHI/MHEOIDIQRO L 6%
(Cook i sur., 1983.). Bitnu ulogu u takvim tlima igraju mikorize, koje daju doprinos u
XVYDMDQMX IRVIRUD 1DMpH&aAUL REOLN HROIRbjiDe NBRUMH ELON
WHaANR GRVWXSDQ ]J]ERJ VYRMH L]JUD]JLWR PDOH PRELOQR
SRYHUDYD VSRVREQRVW XVYDMDQMD IRVIRUD JERJ VYRMLK

korijenovog sustava i manjih su dimenzija te prodiru u itmgje pore tla (Harrison, 1999

422.8VYDMDQMH GX&aLND

8VYRMHQL GXaLN L] WOD YUOR MH ELWDQ HOHPHQW NRML >
drvnihdijelova :HUPHOLQJHU L VXU 2G VYLK HOHPHQDWD C
razvoj vinove lozeWH NROLpPLQXUR AYDD GIGWNWBRWQH NROLPLQH GXaAL
i razvoj mladih presadnica vinove loze i osiguravaju brzi rast mladica u firblje 3R]QDWR MH
DUEXVNXODUQH PLNRUL]JH PRJX LJUDWL ELWQX XORJX X XV
LDNR XORJD GXaLND X $0 VLPELR]JL QLMH WROLNR MDVQD
VSRVREQRVW XVYDMDQ M DINHz X@oLiNolgaXVREOGEXNKLN 2 :KLWHVLGHE

7TDOERW L 7TUHVHGHU +RGJH L VXU .RG YLC
SUHNR PLNRUL]H PRaH XWMHFDWL QD SRYHUDQMH ELRPD\
2YLVQR R WRPH X NRMHPLVK REPMNXXGXHIRMDEBOM]PRaH SR)
WYDUL PLNRUL]JLUDQH ELOQINWE RXOMMN XWRVEHDIHN QO 2SRYHUDQ
GRN XUHD UHGXFLUD $0 NRORQL]JDFLMX L VSRUXODFLMX 2V
gliive mogu usvajati orgaW NL REOLN GX&LND L] UD]JJUDYHQH RUJDQV
2010.).
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423.3RYHUDQMH WROHUDQFLMH QD VWUHYV

$ELRWVNL VWUHY SURX]JURNXMH SRYHUDQ JXELWDN SURGXN
VXRpDYD VH V QHNROLNR DELRWVNLK VWUHVRYD WLMHNRP
metali su bitan problem u gotovo svakom dijelu svijeta. Sposobfidst JOMLYH GD SRYH
WROHUDQFLMX ELOMDND QD VWUHV SR]QDWD MH GXaH YULN
UH RG SUHVXGQRJ |1QDpDMD ]|D NYDOLWHWX WOD L SURGXNW

4.2.3.1.Voda

6DGUADM YRGHYXMWQXH YRGH RG VWUDQH ELOMDND VX N
vinove loze te kvalitetW URAYIHGRVWDWDN YRGH X YLQRJUDGLPD MH

utjecati negativno na fotosintezu i prinos.

OLNRUL]JQH JOMLYH VX SR]QDVskhjshje VIR ikstrand Biljke RzraditoD Y D
VWYDUDQMH YDQMVNRJ PLFHOLMD XWMHpH QD SRYHUDQMH
SRYUaLQH XVYDMDQMD +LIH JOMLYH VX SXQR VLWQLMH L S
te mogu usvojiti vodikoja je biljci u pravilu nedostupna.

Postoji nekoliko radova koji su se bavili utjecajem AM gljive na usvajanje vode iz tla. Na

SULPMHU X 0DyDUNNRM D GR@IN-L GRaoL VX GR |]DNO
kolonizacije u tlu pri nedostatku vode bllQDpDMQR YHUL QHJR V DGHNYDW(
YRGRP .RORQL]JLUDQH ELOMNH YLQRYH OR]JH PRJX SRMDpDC
GD VH ERUL VD VWUHVRP 3R]JLWLYDQ XpLQDN $0 JOMLYH
korijena tijekom toplogi sk RJ UDJ]GREOMD X SUROMHUH XWMHpH QD U
NRULMHQMH VODELMH RYLVL R PLNRUL]JL L PRA&H YHULQRP
NRULMHQD X GXELQX MH RWHaDQ ]JERJ VPDQMHQRJ WXUJR

mikorize.
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4.2.3.2.Salinitet

6DOLQLWHW WOD VH GHILQLUD NDR NROLPLQD RWRSOMHQL
NRML XWMHpX RIJUDQLpDYDMXuL QD SURGXNWLYQRVW ELOM
PHGLWHUDQVNRJ $&86G L2XI0M BlavieHOskedice saliniteta su: a) stvaranje
RVPRWVNRJ VWUHVD NRML VSUMHPDYD WUDQVSLUDFLMX L
XYRYHQMH SURPMHQD X PLQHUDOQRP EDODQVX NRML GRYR
ILILRORAPRL]|PBK +DVHJDZD L VXU D A4WR GRYRGL G
3R]IQDWR MH GD VH $0 JOMLYH SULURGQR SRMDYOMXMX X
VWUHVD L]D]YDQRJ VDOLQLWHWRP WDNR a&WR XWMMNpX QD S
Zn,CuiFe (GartD L OHQGR]D SREROMADQMH XVYDMDQMD IR
X VSUMHpDYDQMX VWUHVD PLNRULJLUDQLK ELOMDND X ]D
VPDQMHQ UD]JYRM ELOMDND YHJHW D &xib Yiaka (BEI&WV sMH SRY H I
2010.).

4233.7THaANL PHWDOL

Arbuskularnoo PLNRUL]QH JOMLYH RWSRUQH QD WH&NH PHWDOH

WDNYH VX RWSRUQLMH QD WHANH PHWDOH QHJRAMRQH L] Q

JOMLYH LPDMX UD]JOLpLWH VWUDWHJLMH X ERUEL SURWLY

]JODQVWYHQLND LVWUDA&XMH WX RWSRUQRVW

OLNRUL]JQH JOMLYH X VLPELR]JL V ELOMNDPD PRJX QD WOL

utjecati na fitoremedijacijske SAFWHILMH pLAUGHQMD WDOWDHRIG 3WN ANR KVRL
7TDNRYyHU RVLP EROMHJ XVYDMDQMD IRVIRUD L GXAaLN

HIHNW NRG SRMDYH NDGPLMD WH WDNR UHGX-BéddrblMX WRNYV

sur., 20@Q.). Imobilizacija metala u biomasi gljive glavni je mehanizam kojim AM biljke

PRJX SRYHUDWL WROHUDQFLMX QD WHaANH PHWDOH
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60OLND 5DJ]OLNH X UD]JYRMX L]PHYX PLNRUL]JLUDQH L QHTF

(https://www.naturalorganicwarehouse.dom

5. MIKROPROPAGACIJA

OLNURSURSDJDFLMD MH PHWRGD EU]RJ UD]PQRARNDQMD QI
uvjetima. Zbog postizanja kontroliranih vanjskih uvjeta, ova metoda je brzo postala sve
SULKYDUHQLMD MHU VH SURL]JYRGL VDGQL PDWHULMDO NRM
SDWRJHQD WH QD WDM QDpLQ VH XWMWHHp W DGO B R PHIDHIM.HA N
1977.).

I1DMYHUL SUREOHP NRG VDGQRJ PDWHULMDOD SURL]JYHC
DNOLPDWL]|DFLMH 7R MH SURFHV SULODJRYyDYDQMD ELOMD
procesa veliki broj biljaka ugiba zbog prekel stresa izazvanog naglom promjenom
DJURHNRORANLK XYMHWD -HGDQ RG QDpLQD VvVDYODGDYD
materijala mikoriznim gljivama.

.ULVKQD L VXUDGQLFL YuaLOL VX ELRNHPLMVNX I
mikropropagagom i inokuliranim AM gljivama tijekom procesa aklimatizacije. Kemijske

analize biljne tvari vinove loze pokazale su da inokulacija mikoriznim gljivama, prilikom
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aklimatizacije, rezultira akumulacijom klorofila, karotenoida, prolina, fenola i enzima kao

poOOLIHQRO RNVLGD]D LOL QLWUDW UHGXNWD]D 1%$'3+ ULV
SRND]DOH VX SREROM3ADQR SUHALYOMDYDQMH L SRYHUDQX
YDQMVNH XYMHWH OLNRUL]JLUDQH ELOMRKWXLWRFQH Y WIF
UHODWLYQL VDGUaDM YRGH L YHUX VWRSX IRWRVLQWHWH
XVYRMLOH L YHUL VDGUADM GXA&aLND IRVIRUD PDJQH]LML

biokemijska promjena koja je izazvana mikoriznomlsiozom (Krishna, 2005.).

Slika 8.MikroSURSDJDFLMD X XaHP L aLUHP VPLVOX

http://imagel.slideserve.com/2955262/mikropropagagijgenti-irem-smislun.jp

ILMHYR X XaHEP VPNXSOX®MDQMH ERPQLK #XYB§B QK I XSXRSRND IMN
kulturu; 3a *rast izdanaka; 4at multiplikacija izdanaka, 6+ RALYOMDYDQMH L]GDQ|

adaptacija u stakleniku
DesnoX aLUHP WX IRMIXR Y QL N R/Adifr LitrdddfieQeg@neracije izdanka iz
kalusa: 16 xizoliranje dijelova listova i stabla kao primarnéksplantata; 26t XYRYHQMH

eskplantata u kulturu; 3&indukcija kalusana eksplantatima; 46kultura nediferenciranih
kalusa; 56+indukcijaizdanka u kalusu; @ RaLY O MDY D Q MatlapbiaGijB @Qdtakidéniku
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6.=%./-8Y%.

.DNR X VYLMHWX VYH YL3H GROD]L GR SRYHiiDQtir ZaURMD V
KUDQRP VX VYH YHUH D XYMHWL ]DN&™Hdlo@rXrednitiRsu]Y R G QM
RJUDQLpPHQL SROMRSULYUHGQLP SRYUALQDPD &WR MH GF
UH]XOWLUD L]JQRAHQMHP YHOLNLK NROLpPLQD QXWULMHQD!
PLQHUDOQLK JQRMLYD WH SRYH({iDRRVWUHRN MDD E W HDW LSHAC
GHJUDGDFLMH WOD 7DNYL XYMHWL X WOX VX QHSRYROMQ!|

neophodna za poljoprivrednu proizvodnju.

Iz tog razlogamikorize igraju bitnu ulogu u savladavanju stresnih uvjeta okolir®R G L & X
produktivnost biljaka te konkurentnost poljoprivrednin gospodarstava. Najbolji utjecaj
PLNRUL]D SRND]J]DR VH X VLURPDAaAQLP WOLPD V QLVNLP VDC
WOLPD WH WOLPD V QLVNLP S+ L WOLPD ERdIDWLP WHE
SROMRSULYUHGQLND DOL L JERJ QH REDYOMDQMD NHPLMV
VLURPDa&aQLML KUDQMLYLP WYDULPD =ERJ ORALMLK NOLPD
YRGRP D RQL NRML VX QDYRGQM D YWDahum Egetidavhhikdriza WHaN L
LJUD YUOR YDaQX XORJX X SREROMaADQMX XVYDMDQMD KU
LID]YDQRJ WH&ANLP PHWDOLPD L VROLPD +LIH JOMLYD VX \
dublje u sitnije pore tla gdje korijenoveldlpLFH QH PRJX GRUL &4WR RPRJXUDY
WHAaANR GRVWXSQH YRGH L KUDQMLYLK WYDUL 7DNRYHU |
NRULMHQRYRJ VXVWDYD WH RVLIJXUDYDMX EROMX LVKUDQN
LIGXALYDQMHPMNRUWMGIQDH NR GXEOMH VORMHYH WOD L QD
KUDQMLYH WYDUL 8 WOLPD V YLVRNLP VDGUADMHP WHAaN
XpLQDN *ODYQR GMHORYDQMH PLNRUL]J]H RJOHGD VH X LP
metala pLVXWQLK X WOX 2VLP XVYDMDQMD YHUH NROLpPLQH IF
SUHPD QHNLP WHANLP PHWDOLPD L WLPH VSUMHpPDYDMX |
OLWHUDWXUH PRaH VH ]DNOMXpLWL GD MH XWMHEDM PLN
SBUHJOHGRP L REUDGRP GRVWXSQH JQDQVWYHQH OLWHULI
SUHGVWDYOMD ELWDQ VHIJPHQW X SURL]J]YRGQML SROMRSUL
stresnim uyjetima.
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8.6%4(7$.

%URMLP J]QDQVWYHQLP LVWUD 4 L kaRkoQevhiikdiiraSRAtY&dnisHeQ D MH b
VLPELR]D NRULMHQD YL4ALK ELOMDND L JOMLYH =ERJ U
HNWRPLNRUL]X L HQGRPLNRUL]X SUL pHPX HNWRPLNRUL]D
HQGRPLNRUL]D XQXWDU VWDQLpMD velILNDL YER & @ RYR NRW L YAHLC
NRML VH QDMEROMH RJO HG&MX udetivhh. LKBK® B Qugdirai @ds&D L VW
PHVWR SRGLaX QD VLURPDAQLP WOLPD PLNRUL]D PR&H ELYV
SURL]YRGQMX 8 VLURPDAD ISR WDHLFPO@RRXQ\DY RW D@ PIH @ LQHUD
IRVIRUD 7DNRYyHU XWMHpH L QD SREROM&DQR XVYDMDQMH
GYD QDMELWQLMD XpLQND VX SRVOMHGLFD J]QDWQR YHUH E
gljive da hifama pRGLUH X VLWQLMH NDSLODUH X NRMH NRULMHQF
indirektno rezultirajuboliom WROHUDQFLMRP ELOMDND QD VWUHVQH DJ
QLVNH L YLVRNH WHPSHUDWXUH VDOLQLWHW S+iWOD L
VSUMHpPDYDQMH XVYDMD QM D] (\DHDNK@IRERHONADE Proizedifg. MH Y U
S8WMHpH L QD VSUMHPODWEDEIMAKIISQMDYRAH VH ]DOMXpLWL GD
NOMXp SURL]JYRGQMH X RGUALYRM SR Ond,R&ahjuje Wpbhu )L QD C
VNXSLK PLQHUDOQLK JQRMLYD L SHVWLFLGD WH RVLJXUDY
PRaH ELWL RYD &tkadAno/elbze

.OM X p Q Hsibmhidza] mikoriza, mikorizne gljive, trajni nasaglvinova loza
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9. ABSTRACT

Numerous scientific researches confirme tfact that mycorrhiza is a highlyseful
symbiosis between roots and fungi. Due to differences in morphology, it is divided into
ectomycorrhiza and endomycorrhiza. Endomycorrhiza forms mycellium ifsdeo6t tissue
and ectomycorrhiza out of the tissue. Such root and fungi association have a large number of
positive effects, which are best reflected in poor soils and stress conditions. As the orchards
are often planted on poor soils, mycorrhiza may besmecessary for sustainable agriculture.

In poor soils it affects the absorption of mineral substances, and most phosphorus. It also
contributes to improve water absorption in soils with low content of available water. These
two most important effects @a consequence of significantly greater root system biomass but
also the ability of fungi to penetrate the hyphae into the smaller soil capillaries in which the
root can't penetrate. These two effects indirectly results in better tolevhptantsto stess
agroecological conditions such as low and high temperatures, salinity, soil pH and air
pollution. The important role od mycorrhiza is to prevent the uptake od heavy metals, which is
very important in conventional production. It also affects the ptewenof the soall
pathogenes. It can be assumed that mycorrhiza can be the key in sustainable agriculture
production. It is financially achievable, it reduces the use of expensive mineral fertilizers and
pesticides, and provides the plants with favorablanza of nutrients and watevhich can be

of crucial importance to vines.

Key words: symbiosismycorrhiza,mycorrhizal fungi, permanent cropgrape vines
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10.POPIS SLIKA

Slika 1. Prikaz endomikorize

http://imagel.slideserve.com/3550045/endomikenzpg)

Slika 2. Prikaz vezikularko arbuskularne mikorize

http://4.bp.blogpot.com/_dpPjAcpKgtE/TQM3PJaSf

I/AAAAAAAABQ4/8UGsmkQ3xtU/s1600/mikoriza%2B007.jng

Slika 3. Presjek ektomikorize

https://userscontent2.emaze.com/images/c7a9a8842bf-bcf2-

659e9fe66049/7c64cab46b2b57dc2828cc47924b3f5F.png

Slika4. 3RSUHpQL SUHVMHN HNWRPLNRUL]JH L HQGRPLNRUL]JH

http://eskola.biol.pmf.unizg.hr/odgovori/odslike/odg4431.jpg

http://eskola.biol.pmf.unizg.hr/odgovori/odslike/odg4435.jpdg

Slika 5. Prikaz ektomikorize i endomikorize

http://Ih5.ggpht.compSAVskwfDzc/UbKfY-

WTagmI/AAAAAAAAAQQ/Z9cXbl aJh4/image thumb.png?imgmax=800

Slika6. 5DJOLNH X UD]JYRMX L]PHYyX PLNRUL]JLUDQRJ L QHPLNRU

http://www.savjetodavna.hr/adminmax/images/image00

P.jpg

http://www.savjetodavna.hr/adminmax/images/image003(1).jpg)

Slika7. 5DJOLNH X UD]YRMX L]P HijofizirahdlsRdhic viddeddzel. QH P

https://www.naturalorganicwahouse.com

Slika8. OLNURSURSDJDFLMD X XaHP L a&LUHP VPLVOX

http://imagel.slideserve.com/2955262/mikropropagagijgenti-irem-smislun.jp
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THE USE OF MYCORRHIZAL FUNGI AT VINES
,YDQ 5D]XPRYLI
ABSTRACT

Numerous scientific researches confirm the fact that mycorrhiza is a highly useful symbiosis between roots and
fungi. Due to differences in morphology, it is divided into ectomycorriaimd endomycorrhiza. Endomycorrhiza forms
mycellium inside the root tissue and ectomycorrhiza out of the tissue. Such root and fungi association have a large number of
positive effects, which are best reflected in poor soils and stress conditions. Astthel® are often planted on poor soils,
mycorrhiza may also be necessary for sustainable agriculture. In poor soils it affects the absorption of mineral sabdtances,
most phosphorus. It also contributes to improve water absorption in soils with Itemtohavailable water. These two most
important effects are a consequence of significantly greater root system biomass but also the ability of fungi to penetrate t
hyphae into the smaller soil capillaries in which the root can't penetrate. Thesdents ieflirectly results in better tolerance
of plantsto stress agroecological conditions such as low and high temperatures, salinity, soil pH and air pollution. The
important role od mycorrhiza is to prevent the uptake od heavy metals, which is vertaimhjpo conventional production. It
also affects the prevention of the soil pathogenes. It can be assumed that mycorrhiza can be the key in sustainatde agricultu
production. It is financially achievable, it reduces the use of expensive mineral fextdizé pesticides, and provides the
plants with favorable balance of nutrients and watich can be of crucial importance to vines.

Thesis performed at Faculty of Agriculture in Osijek

Mentor: Prof.dr.sc. Suzana Kristek

Number of pages 31

Numbers offigures: 8

Key words: symbiosis, mycorrhizanycorrhizal fungi, permanent cropgrape vines

Thesis defended on date

Reviewers:
1. lzv.prof.dr.sc. DaJ R % Hé&0drRednik
2. Prof.dr.sc. Suzana Kristeknentor
3. ,]Y SURI GU VF 6DQ®D 5DaLd
4. Prof.drsc.6DQGD 53 MHQVNL pODQ

=DSLVQLpDU -XULFD -RYLU PDJ LQJ DJU

Thesis deposited atLibrary, Faculty of Agriculture in Osijek, Josip Juraj Strossmayer

University of Osijek, Vladimira Preloga 1

33



