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9HOLNX J]DKYDOQRVW X SUYRP UHGX GXJXMHP PHQWRUX S
ukazanom povjerenu WH GU VF -HOHQL .UDQMHF 2UORYLU QD WU X
SRPRUL SUL LJUDGL UDGD

7DNRYHU aHOLP VH ]DKYDOLWL G MHi@aDW<RdrFGPH0a XLRDIU lAM R 3
1DGL 4abuULU0 GLSO LQJ @QRPVUGDRERFRRVNWMWKRSULPVWYX L SI

informacija potrebnih pri izradi ovoga rada.

Veliko hvala dugujem svim prijateljima i kolegama koji su bili uz mene tijekom ovog
studija, i MHOHUOL OLMHSH L WHA&NH WUHQXWNH

IDMYHUX ]DKYDOQRVW &HOLP L]JUD]JLWL VYRMRM RELWHOMI
QHXPRUQR GDYDOD SRGUANX Leld¢g$udijaX] PHQH WLMHNRP FLM



1. UVOD

1.1 +UDVW N DQWQuUd peaca ODWW /LBBEHGXBPOLFL
+UYDWVNRM

Hrast NLWQMDN |JDMHGQR V KUDVWRP OXaQMDNRP L RELpQRP
gospodarske i ekoloske YUVWH aXPVNRJ GUYHUD QD SRGUXpMX 5H
Listopadna je vrsta koja pripada porodici Fagaceae. Habitus karakterizira plitko
X]GXAaQR UDVSXFDQD N Rd&dnstad HEZz@Mat@KbsSnjE DRAH QDUDVWL GF
40 m visine. Raste na kiselom, podzolastom i slabo razvijenom skeletnom tlu nizinskih,

D QD UR p L WaRtiHE BrGAMNILM W H U H Q Ci N)YEOLQFM L i

U Hrvatskoj hrast kitnjak predstavlja glavnuvisWX GUYHUD EUHaAXOMNDVWRJ S
SRMDV QD QDGPRUVNRM Y L Y30@netaRaGpriSlanja E:0Onizén€kRoojas u
NRMHPX SUHYODGDYDMX aXPH KUDVWD OXaQMDND- 1D QDG

PHWDUD SRMDV NLWQMDNRYLK axXPD JUDQLpPL V EUGVN
AXPH RELpQH EXNYH 2YRP SRMDVX SULSDGDMX EUHAaXOMFL
OHGYHGQLFD ,YDQapLFD .DOQLN VODYRQVNR JRUMH %UI
X %DQRYLQL WH MX4QR RG .DUORYFD L X VPMHUX 6HYHULQTL
UXEX OLPpNH YLVRWDYQEZ).L X ,VWUL

Generalno gledano, areal hrasta kitnjaka (Slika 1) REXKYDuUD S Euedge{pMH
KavND]D L ODOH $]LIM&N YBDM ML U

Quercus petraea
¢ . o

Slika 1. Areal hrasta kitnjaka ((8)25* (1



.LWQMDNRYH VDVWRMLQH VX QDMpH&UH PMHARYLWH L UD]YL
U omjeru smjese uz KUDVW NLWQMDN SULGROD]H RELPpQD EXNYD F
RELpQD EUH]D GLYOMD WUHaQMD NOHQ GLYOMD NUXAaND
navedenih vrsta mijenja se s uvjetima staniSta, nadmorskom visinom, ekspozicijom,

nagibom i Sumskouzgojnim postupcima (Anon., 2017).

9HIDQR X] ]J]GUDYVWYHQR VWDQMH «UW8& \pwrhend LksjeQ MD N D
korespondiraju s unoSenjem stranih invazivnih vrsta flore i faune. OkolisSne
karakteristke VWDQL&WD WDNRYHU VX LKdeER&HB@RY HX RXMW RISRIR P
globalnom promjenom klime. SUHPD L]YMHaUX RAWHUIHQRVWL aXPVNLI
SRWRpLU L Vzdlhzdoblje od 2009.- JRGLQH ]DELOMHAHQH VX R
osutosti hrasta kitnjaka ovisno o susnim godinama. Pa je tako prema posljednjim
podacima ]QDpDMQD RVXWRVW KUDVWDINQWERHWDB NB XD X R GRRINVG
2018. godinu (sa 41,12 % u 2018. na 45,73 % u 2019. godini).

8] VXSWLOQH SURPMHQH VWDQLAWD QDiMhdkdlRa ¢bQhaM X RSDV
predstavljaju kukci i biljni patogeni. OHYy X QDMYDaQLMH A&WHWQH ELRWVNH
kitnjaka ubrajaju se hrastova pepelnicai KUDVWRYD PUHADVWD VWMHQLFD.

Hrastova pepelnica (Microsphaera alphitoides) SULVXWQD MH QDviseRdGUXpMX
stotinjak godina na svim vrstama hrasta. =ERJ 4AaLURNRJ REXMPRAINERPDULQ
rasprostranjenosti na velikim povrSinama hrastovih Suma, tretira se brojnim

fungicidima (Glavas, 2011). Obligatni je parazit koji je prepoznatljiv po pepeljastim

prevlakama odnosno vegetativhom tijelu koje razvija na povrsini lista. aWHWD QDVWDM
QDMYL&H QD ELOMNDPD NRMH VX LJORAHQH VXQFX D WR VX
progale i rubovi sastojina. 3UYL VH VLPSWRPL XRpDYDMX X V& LEQMX
NDGD MH QDSDG SHSHOQLFH VODELMHJ LQWHQ]JLWHWD L
golobrsta bolest je toliko jaka GD VH PODGL OLVW NRML MH RGPDK JDUL
Y H @ga pepelnica unisti i on brzo otpadne. Kao posljedica crpljenja hranjiva i smanjenje
DVLPLODFLMH KUDVW ]DRVWDMH X UDVWX IL]JLRORANL VOD
kukaca i gljiva (Glavas, 1999).

+UDVWRYD PUH a pContHuchNaErbLBta) JefnDazivni Stetnik koji je u Hrvatskoj

SRW Y203 Godine QD SR GIWX\PRPQH +UNBPMWMNH QD SRGUXPMX VS
AXPD KUDVW QH@3066Q MIXrNAD13). 2G WDGD VH |]QDpDMQR SURAELUL
aXsSsbQLMD LVWRpQH VMHYHUR]DSDGQH L VUHGLAQMH +UYD)



KUDVWD OXAaQMDND IDNKRU BIAW D PNIMHOGMQEBDL QD GUXJLP YUVW
(Malus sylvestris / 0LOO QL] LLmusninar WDILND KDV W NRbbid © &5 SNN

52/2017). NDM¥HROLIMREWHIHQMD QDVWDMX SRUHIWYGERPQALS QML
NRMH VH LOQWHQ]JLYQR KUDQH V GRQMH VWHLD X @/DaYLD/Q\WDH X ] |
WNLYD OLaUD aWR GRYRGL GR VX3aUHDOMHYEBRWHUDBYRP RWSD
QRYLMLP SURFMHR®@RDaPRHIOH RIGSRYHUDWL ILJLRORANX RV
QD QDSDGH GUXJLK a8WHWQLK NXNDFD L EROHVWL D QLMH
SROXWDQDWIROBDELWYVFK

1D KUDVWX NLWQMONRNHEAWH®OH ELRWVNH pLPEHQLNH PRAat
RSDVQD SDWRNGHPMNnectria parasiica NRMD GR VDGD QLMH X YHC
]JDELOMHaAHQD QD VWDEOLPD X 5+

1.2. Cryphonectria parasitica (Murrill) M.E. Baurr | pojavnost na
hrastovima (Quercus spp.)

Cryphonectria parasiica MBVNRPLFHWQD JOMLYD N3MdbiodydatesD GD UD]
WH UMbeBodthales +LEEHW L VXU *OMLYD MH DJUHVLYQRJ
UDN NRUH «QastangaH\QIs L RVWDOLK RVMHWOMLYQUErcURGRYD L
VSY(332 ).

1Y RURW M H VAV B} G -DS.INQD|]LMVNLP MH YUVWDPD NHVWHQTE
L YMHUXMH VH GD VH L]PHyXX@BRKWDYRD DL RBIHYH\DD U
3AHWNRP VWROMHUD VOXSADMQRRVBPSHURDINLLEBVIVHQ X
UD]J]YRMX QLMH UD]YLR Cl paasiti@WEZ B lQQRYVWH SRYROMDQ GRPD
JD MH &HVWRNR QDSDGDOD L EUJR VH 4LULOD (SROFLIMEHORP
1999). 8 (XURSL MH EROHVW SUYL SXW ]DSDAHQD JRGLQH
SURALULOD SR FLMHORM (XURSL L R]JELOMQR XJURJLOD VD\
sativa OLD@HLQLJHU L 5LJOLQJ SVWWYQWWNRM EROHVW M|
]JDELOMHAHQDRGLQH RGDNOH VMYS$IURBEVWH@RYD VBVWRMLQ
$JEDED

*OMLYD UD]Y LMD QHS/MDYQEHQWDGLM SHndofielaparaRitcaV D Q N DR
VDYU&HQL VSROQL VWDGLM SHULWHFLMD 8 SULURGL VH p



VWDGLM ]QDpDMQLML ]D &L UHQIWIH B R OE. \pakkititaGM VIDYRIS KW R J
YHULQH JOMLYD PMHELQDUNL KDSORLGQD Q YHuUL GLR &LY
GROD]L LVNOMXpLYR WLMHNRP VSROQRJ UD]JPQR&DYDQMD
RGYLMDWL VDPR PHYyX MHGLQNDPD UD]JOLPLWRJ UHSURG XN
VDPRRSORGQMD 8VSMHAQRVW SURFHMD SRPRRIGQ EHD OIRQX
UHSURGXNWLYQRJ ORNXVD 0$7 NRML VDGUASZY@MDMDULYDWH 0%
OLOJURMP). 2VLP QDYHGHQRJ VSROQRJ& UB PPUDREBNYEREAM D
UD]JPQRA&DYDWL L QHVISIOIQH® VEXEEMBPMD LOL QHVSROQLF
5LJOLQJ LRBURVSHU

+HLQLJHU L 5LJOLQJ QDYRGH NDNR VH DVNRVSRUH L G
YMHWURP SWLFDPD L NXNFLPD 7DNRyYyHU OMXGL SUHGVWD
YyRYMHN EROHVW SUHQRVL DODWRP NRMLP MH REUDYLYI
VDGQLFDPD WWRMD PDASMEAHQRI GUYHWD L QD GUXJH QDpLQH
EROHVWL QDMYLAH ®WWYGRQLR *ODYDa

*ODYD WDNRYHU QD YR @tashdNsFD MBI LW UDQD &WR ]QDpL G
]JDUD]X SRWUHEQR XOD]QR RWYRUHQR PMHVWR X NRUL 1DNMN
L QD PMHVWLPD JGMH VH JUDQH GRGLUXMX L PHYXVREQR
UDQDPD NRMHK GDVY®WLNRP PHKDQLPNLK R&WHIHQMD NRUH
VRUWLPHQDWD ]DWLP RAWHUHQMD RG YMHG® pabasitiCeH GHQH |
SDWRJHQ MH NRUH NRML LQILFLUD WD\W BEQ@DGNDP QIHU BQ M HOF
5LJOLQJ L 3URVSHUR

*OMLYD BMBHUWVORQD L PRAH ]DUD]LWL VWDEOD EH] REJLUD
1IRY-BNEDED L VXU ODQLIHVWDFLMD VLPSWRPD NRMH LQG
GRPDULQX YDULUD RYLVQRGWRHYHQKD. HIRM@R VIW VWD UR VW L
]JDUDAHQRJ YWDEQD L 3URVSBMRRPOMLYLMH VX SAGRAKMHQH
VWDEDOD JG \8DRQWDNYIQINHD ii  SQURPMHQRMRERMHDVLWH SUHP
LOQWHQJLYQR FUYMQR®MDMXDWHIH]GXAQH UDVSXNOLQH NRU
RWYRUHQH NRNHUBQBWL VXdHQMH OLVWRBYD NNLRMHUJLNDVQ/
WYRUHYLQD WWG &PHLYGIXVRUYHQLK LVSXSpHQMD =D YODAQD
VOX]L LIELMDMX NRQLGLMH X REOLNX QHSUDYLOQLK YLWLFI
URSpIBJDQDYHGHQRUDQ ]QDN EROHVWL MH L OHSH]DVWL PLF
DNR VH NRUDXUDORMHSH )LWR S DWRRIER ¥ND S UNVIPH/\M RADHE D O
XRpDYDMX ]JERJ GHEOMH L L]JEUD]GDQH NRUH WH pLQMHQLF
4



OHYyXWLP YLGOMLYH VX VXSWLOQH SURPMHI®HMNRMWM H3B R IX XD
YLGOMLYL VX NDGD VH NRUD L]JEUD]GD L QD PMHVWLPD RG)
RWSDGD QHJR VH VDPR RGLJQH 'D EL VH EROHVW MB VLJXL
NRUX RGLIJIQXWL X SRWUD]JL |D OHSH]DVWLP PLFHOLMHP 7D
SXNRWLQDPD UD]YLHWNOWIXRPHYH BNOIONSYMND L GHHULSVHFLML.
YUHPHQRP XQXWDU NURAQMH PRJX VH XRpLWL SRMHGLQH J
VXaHQMD OLVWIR®D .RODMBQRY VXVWDY MHGLQL XVSLMHYD
LIGDQFL PRJX SRQRYQR QLFDWL. +HLQLJHU L 5LJOLQJ

C. parasitca QD PUWYLP VWDEOLPD SUGIDEILQ &Y R WVHURGMIHR IFGRA |
GR GHVHWDN JRGLQD 9HOLNX RSDVQRWRIEDHGVWGDPOMB R
WH pQRYH L]YRUH3URWISJHHUR L VXU

6 REJLURP QD YLUXOHQWQRYVWUID K LN M M D ODPLE HNYDH VLP S W
UDN SRYUELQVND QHNUR]D BRIRP QLMDDONXWLYRR X (LDMDNMH Y
JOMNRB NPMHAHEUJR QDSUHGXMH GR NDPELMD XJURNXMXilL
RWYRUHQL UDN QROMLYDWRERA UM VWD ]DUD]H ULJYLMDM
+LSRYLUXOHQWDQ VRM JOMLYH XJURNXMH SRYU&GLQVNH QHN
L QH SURSDBE L9 OMH YKILFSIH MW REROMHORN VP i M DU NIH W N D
L QHPD SRMDY HVIS|E® MENRID MH O R X \VPLMUHD\WIAX D LQ UMBHAL WARGRLLLPD

ALUHQMBRYLUXVD V SRYUALQVNLK7QHNRINRDL ) 5 IDHNGWLW Y. OM

]D ELRORANX NRQWUROX EROHNW D 4 H|@ XK W\ D& SIEHDNEBR NODND
L VXU

8 YLVRNR RVMHW O @dstahda deriRaPaD LiCaQd@hea satva VLPSWRPL
parasitica XNOMXpXMX SRMDFXWULIDQUDO@EBRVOMHWNX VPUW V
WROHUDQWQLMLP GR Rértud peréea X DUOMIGY@MBUB robur Quercus

lex L GUXJL K@ pavagitiRaYMH PDQLIHVWLUD X REOLNX NDOXVLUDQ

NDO XVLUDIMMN IS RNMOGAHANIVNRHUH NRMH ULMHWNR XJWRAXMX R
LIERMDND LOL FORKDRRBHB O/ XR0DIE. O D (

ULVWUDALYDQMLPD SURY($GBRINRX BQRWOPORMYD MH XWY U
VDPR QD KNLDWQWKDN X L O XGuertuDabd Q. RddciqeB LQ. pubescens

QLMH ]JDELOMMHSWRPL VX ELOL WHANR SUHSRDEBWODQH YL ]
LIEUD]GDQH NRUH WH VX |]D NRQDpPpQX LGHQWLILNDFLMX ER
QDYHGHQRP LVWUDALYDQMX BN BRMND WORUMIYNRSU XJODYQR



EODJLP RGXPLUDQ@DMNRYBHEOWHBUYH QRHNDONMRLYD QD KUDVWRY
UD&ALULOD VD |DUDAHQLK VWDEDOD NHVWHQD NRMD VX VH (
]QDpDMQR PDQMH YHOLPLQH L VSRUBSMWR RDR/WRHDQRPN G LXO X V
GD JOMLYD SRND]XMH VPDQMHQX YLUXOHQFLMX QD KUDVW X

1.3. Hipovirulentnost i bioloSka kontrola gljive Cryphonectria
parasitica

8 6MHYHUQRM $PHULFL HSLGHP VMR WD WMH NHY RMA 8RQ RIV MR UX
DPHULpPpND VWD EC&anddHAdEMEHQDGRN MH X (XMMWRSHQIDRQRPHQ
RSRUDYND RG EROHVWL NDR UH]XOWDW SUC.per&if)dd SRMDY |
+HLQISHUOLQJ +L S R CL paraditida) M HMYXO] KR NRWPD@B QpDQLP
GV 51. YLUWXMMRectria hypovirus &+9 L] SRURHypokililae NRML
VPDOHWANM XOHQWQRVREQRVW VSRUXODFLMH [DWRDAHHUK P LI
sur. 20

.RG JOQ paraditca MH KLSRYLURGHQW@RYW VYRMVWYR SUHQRYV
VRMHYH JOHQRWL VH DQDVWRPR]RP $QDVWRPR]D MH SRMD'
VXVMHGYMKRUL [DMHGQLpNL PRVW NUR] NRML MH PRJXuD L
VSDMDQMX WLK GYDMX VRMHYD JOMLYD WDQV N FRAW ROGQpDI
L] VWDQLFH X NRMX MH XQHVHQD 51. UD]JYLMH QRYD JOML
YLUXOHQWQL URGLWHOM YHiU iH SRSULP LW LQXJYWRI® MMHOOMA
*OD¥D 3RVWRMDQRVW KLIDOQH D QWH/ WRYPWHY R B UDHLHW R
LQNRPSDWLELOQRVW YLN JOMLYH 7R MH VXVWDY REUDTI
QDVWDQDN VWDELOQH DQDVWRPR]H JERJ UD]JPMHQH FLWR!
VXVWDY NRQWUROMUDBQNNLK ORNXVD D QD VYDNRP ORNX
RPRIXUXMHNHQRWALSIDLQJ L 3URVSHKWRD WRPH KLSRYLUXV V|
SUMMHWL VDPR L]JPHyX YHJHWDWLYQR NRPSDWLELOQLK WLS
GLMHOH LGHQWLpPQH DOHOH QD VYLP ORNXMWMDL®HL WMXDW
2011).

+LSRYLUXOHQFLMD VH MR& SUHQRVL QHVSROQLP NRQLGLMLE
GRN VSROQH DVNRVSRUH QHPDMX VSRVREQRVW SUHQRA
UD]P QRA&DC. P@aditita SUHGVWDYOMD JODYQX SUHSUHNX X &LU



KLSRYLUXXIBXELMID VDPR SULGRQRVL aLUHQMX YLUXOHQWC(
VSROQR UD]PQRAaDYDQMH LPD SRWHQFLMDO YOW LSRBWEL L
UHNRPELQDFLMRP JHQD 3URVSHUR L VXU

,DNR MH LGHQWLILFLUDNXRFE@IRM RBURBILSFRELF L VXU
YNWLSRYD QD ORNDOQRM LOL UHJLRQDOQRM UD]JLQL RSUHQ
JOMLYH VH REHRG® R NOYRRMOL QHNROLNR SREPLLA D G\M QQ K JW L
2001).

8QXWDU SRURGLFH +\SRYLULGDH $SYRQYDAH @ HUKX pHWLNVRIC
VX SRYH]DQL DOL LPDMX UD]OLpLWH JHQRPH X VWUXNWXU
QMLPD &+®+9- &+9-, &+9- QDMYL&a&H MH SR]RUQRWMWIX\GD QR
+LOOPDQ L 6 X]Gryphonectria hypovirus &+3) MH QDM]QDpDMQLML Kl
L MHGLQL GR GDQDVSJFOEUW ® MMM QU R S2011)U% VYV R/Q RAEIN B XNR Q W U
&+9- ELOR SULURWMKHPKRMHQARSYIMVMHURYDWQR MH XVSMHaQLMD
PDOH UD]QROALNFRRMDL XY SR S)OMEWHR DMWHD RPRJXULOR SULURG
KLSRYLUXOHQFLMH +HLQLJHU L200QJOLQJ SRELQ L VXU

&+9- YLUXV SRGMHOMHQ MH X SHW SRGWLSRYMHRNRMLLp EFE
AaSDQMROVMVKRLL &&YD IUDQFXYND &&9H9 - ORQWHQHJUR L VX
6YL GR VDGDLERIHEODWHIL SRYLUXVD L] +tUYDWVNIHSVYUVW
&+9-1) NRMHLQDMUDVSURVWUDQMHQLML QD \PRRHUXRPMS HD S D
XNOKMXUL L t900 MWR/DNXKQ929 V XUL VW LZDO08).V XU

+LSRYLUXOHQWAL paréskidd PIRIJ® WIHYXK] SULURGQR 8LUHQMH SUH(
SXWHRQRNXODFLMRP NRMD MH SULSRPRJQXWD DQWURSRJ
ODUHME8) 8PMHWQED LQRNXODFLMD MH X +UYDWVNRM SRNX
LULVWLQ2011L)V %L RORAND NRQWUROD MH RSUHQLWR SRJRGC
EROHVWLPD MHU LPD PLQLPDODQ XWMHFDM QD BRBRWA |D |
VDQLWDUQLK ]DKYDWD LOL SULPMHQH IXQJLFLGD NRML
QHSULKYDMVBEOMKYRSUHQLWR RYLVL R SR]QDY DOQXNDX UWRpRIR/ W D C
&RUWHVL.UMWLQ L VXU QDYIRGNMSWHERQ KIHELRORANX NRQ\
SR]IQDYDWL UDALUHQRWWSR YD JWOR®L RBVRYDUDMXUH SULPMI
LIRODWD JOMLYH 3UDYLOQL RGDELU VPDQMXMH SRWHQFL
]JDUDAHQLP VWDEOLPD



1.4. . ORQVNH VMHPHQVNH SODQWDaH

8 +tUYDWVNRM VH |[DSRpHOR V RVQLYDQMHP NORQVNLK VM|
GHVHWOMHUD L WR SRQDMSULMH X ]QDQVWYHQH VYUKH UD

'DQDV VMHPHQBAMH [BIODRIQDMYHIX SRYH]JQLFX L]JPHyX RSH
SUDNVH V MHGQH VWUDQH L RSOHPHQMLYDQMD L SUDWHI
IMLKRYD MH YDAQRVW YLAHVWUXND VWYDUDQMH L]YF
SULODJRYHQRJ SURPLMHQMHQLP NOLPDWVNLP VWDQLAQLP
SRWUHEDQ EXGXiLP JHQHUDFLMDPD WH VOXA&LWL NDR YDA
UDJQROLNRVWL .DMED L VXU

6MHPHQVNH SODQWDAaH PRJX ELWL JHQHUDWLYQH VDGUAaI
VXSHULRUQLK VWDEDOD ELOR L] VORERGQRJDILL ONO R \WNRH
VDGUaDYDMX KHWHURYHJHWDWLYQR YHOMEBPLR@XWDQD VX!

.RQFHSW NORQVNLK VMHPHQVNLK SODQWD&D ]DPLAOMHQ |
VWDEOD W]Y SOXV VWDEOD NDSXDMYWDRIS PRIFXN R ERRWRYD |
QDpPLQ JHQHWRANX GREMIVEH 9LGPNRYL

=DYHULQX JRVSRGDUVNL YDAQLK XUMWD WX RRWR JPUGE®HRPD
REQRYH NDR L SBSIXQRMPYPQRISULURGQR REQRYOMHQLK SR
PLVWLQD SRVWRMH YHU QHNROLNR GHVHWOMHiUD 3HULRG!
SUDYLODQ D YUHPHQVNL VH SHULRG GR REOLAQMHJ LOL
SURGXAXMH .DROEM QrOMENI00 LVWLPpH NDNR SULURGQD REQI
KUDVWLFLPD ]QDpDMQR LJRVWDMH L] JRGLQH X JRGLQX WH
VMHWYRP VMHPHQD LOL VDGQMRP ELOMDND VYH QX&QLMD L

.DR SULSRPRU SULURGQRM RE QW Y H E DX PAWNDLNH VIRGN R M LRY L J X
PDQMH NROLpPLQH &XPVNRJ VMHPHQD (YLGHQWQD MH S
OLVWRSDGQLK YUVWD aXPVNRJ GUYHUD NUXSQRJ VMHPHQD
MDVHQ RELpQD EXNYD L GU XNDRB D ERRWIHQLRGYBEVWBW D
QHPRJIJXUQRVWL VNODGLAWHQMD QMLKRYD VMHPHQD 3RW!
AXPVNRJ GUY HIMX SROMDQ JRG LEMWR. PID@YMDWD QHJIDWLYQI
XPDQMLOD LOL SDN DQXOLUDOD WH UDGL EROMH RUJDQL]
VMHPHQD SULVWXSLOR VH RVQLYDQMX NORQYMNDK VMHPHQ"



5SDGL GRELYDQMD NYDOLWHWQRJ UHSURGXNWLYQRJ PDWHU
VMHPHQVND SODQWDAD6RURNRIE NOL@WDRD SRGUXpMX &ax
SRaAHJD 8a3 3RAHNDRRINRMRM (H X QDVWDYNX ELWL YLaH U

60OLND .ORQVND VMHPHQVND SODQWDAaD 1RYRVHC



2. CILJ RADA

8 NORQVMRIQVNRM SODQWD&I3 1RRAREOFLLMHNRP JRGI

URPHQD SULVXWQR YV WCEphonBchid QarasticsMDXHULOO @D NFOUWLU
KUDVWD QusvcQs\w&ilded ODWW /LHEO

&LOM RYRJD LVWUDALYDQMD ELR MH XWYUGLWL EURMQRV
NLWQMDND X JRGLQL WH LJ]RODFLMRP L] VLPSWRPDW
SRGORJDPD GREXWH pOYphrettid Parasitica. 1D WHPHOMX PRUIROFR
NDUDNWHULVWLND GRELYHQLK PLFHOLMD JOMLYH MH L]YU
YLUXOH@GWDMHOD]QH WLSRYH

7THPHOMBRELYHQLK UH]XOVCDWDIPYRYRWWDQMD |[DUDAHQLK |
SUHGORAPRHX¥N PMHUH ]DAWLWH NDNR EL VH VSULMHPLOD
RGXPLUDQMH VWDEDOD

10



3. MATERIJALI | METODE

3.1. 3BRGUMpPpIWWUDALYDQMD

,VWUDALYDQMH MH SURYHGHQR OLSQMD JRGLQH Qf
SODQWD&H (RYIBMEDRAWDEOLPD KUNDBR/NMD I\NRNVDJMNDINIBOY H
SRMDYQRVWL S EWikdrecrid pa@dititay H

.ORQVND VMHPHQVND SODQWDA&D 1RYRVHOFL RVERYP@DL M]
SURPHWQLFH BREAWBRRVNL %URG QD SBFLUIRDIRVQLYWMMD R
VMHPHQVNRJ REMHNWD MH NRQWUROLUDQD SURL]YRGQMLE
IHQRWLSVNL NYDOLWHWQLK VWD VD RMINDO SRAHIRGE UK p
SRBXAQLFH +UYDWVNLK a4XPD V SRGUXpMD VHGDP &XPDULN
RG NRMLK VX FLMHSOMHQMHP X SODQWD&X 1RYRVHOFL XYU
[ PS8NXSQR MH ]DVDYHQR(UDPMOWGBRBYQNL GRELYHQLK YHJ
UD]JPQRADYDQMHP RG RUWHWD L]8RUWDDLEW B &L IMXDIOQR & V N H
SR X]JRMQRP REOLNX RYDOQRJ YUHWHQD GRN XNXSQD YLVL
8] RpPXYDQMH JHQRIRQMIDL R GRVDUQDRE R BW PN X@®W XURRJD UD
+DMGHURYFD a4XPDULMD .XWMHYR 7RPLIU

1DOD]L VH X GUADYQRP YODVQLAWYX 5HSXEOLNH +UYDWVNF
aXPH G R R 2UJDQL]DFLMVNL SULSDGD XSUDYL aXPD SRGUX
JRVSRGDUVND MHGLQLFD 3ROMDGLMVNH aXPH &XPVNL SUH!

30DQWD&D VH QDOD]L QD YRWWOQM DQ Q CSRRORRADNH. PD  f
f « 8GDOMHQRVW SODQWD&H RG RNROQIRRWLBRGQLK L
NLORPHWDUD

11



;

6 O L3N B R O R & D NH \N\OHRRCHN@ID D IVIDMR VH O F L

BULOLNRP GRODVND X NORQVNX VMHPHQVNX SODQWD&X SUF
NORQVNLK YODBQWPED MH RG RVQXWND ELOD GREURJ |JGUEL
SRMDYH KUDVWRYH PUHADVWH VWMHQLFH WH RGXPLUDQMD
VWDEDOD SIQDJRGLQD SUHPD XVPHQRP SULRSUHQMX JRVSR
LQJ &aBRVMHWRP SURI GU VF 'DQND 'LPLQL{D VD axPDUV

JRGXRPHQD MH SULVXWQRVW WUREQRGDIMD pPPM WS KN Q
NRUL RVXaHQUKWWE@RWDLYVXWQRVW S DipRahecitipdrasiday H

3RWDNQXWL L GErypNéectrid PaasM®PGMHODWQLFL ZXPDULMH VX

JRGLQH SULNXSLOL SRGDWNBRQR®D QNXR]QD D& H R R VWDLF
MDNRJ LQWHQJLWHWD L]QRVLR MH %URM UDPHWD VUHGOQI
LOQWHQ]JLWHWD ]DUD]H L]JQRVLR MH

12



3.2. 8]RUNRYDQMH QD WHUHQX

SULOLNRP RYRJ LVWUDALYDQMD X]JRUFL VX X]HWL V MHGDQ
60LNDP 8]RUNRYDQH UDPHWH VX SRND]JLYDOH VLPSWRPH ]DU
LOL GLMHORYD NUR&AQML WH S CyghoheQrialaraithARPID QHINIRG L&V
MH UDPEKWHDWR YL&H XYREBNMRMWAGBLQDPQLK JUB @D VWIDGMNX H (
VH QDOD]H SBPRA/BDRMLK VX X]JHWL X]JRUFL X NORQVNRM VMI
ODN&HJ SULND]D SODQWMB D D DRBIHIYQAXL GHV QX

1 2 3 4 5| 6 7 8 9 10 11 12 13 14

43 | 41 | 27| 18| 52| 5 30 | 31| 22| 18| 41| 3 25 | 23

29 | 39 | 35| 17| 4 38 3 12 | 28 | 12| 30| 16| 15| 39
34 46 | 44 | 21| 48| 26| 23| 50 36 13 21 40 26 24
24 33| 52| 13| 2 45 9 1 37 | 34| 6 44 | 20 | 46
49 | 22 6 28 | 40| 11| 32| 50| 4 2 17 | 42 | 52| 38
15 9 42 | 14| 10| 47| 19| 35| 5 43 | 11 8 43 | 47
36 | 20 | 13| 7 1 37 | 25| 33| 7 29 | 10| 32| 9 21

31 | 10| 37| 16| 19| 12| 44| 40 23 37 49 11 34 10
19 2 42 | 24 | 8 23 | 47 6 30 | 15| 14| 44| 52| 46

2 21 | 52 | 36| 38| 41| 20| 26| 48 1 35 | 12| 38| 2
25 | 27 | 45| 25| 15| 4 3 7 43 | 33 | 27| 39| 23| 31
8 40 7 3 46 | 19 | 38| 24| 5 44 | 23 6 50 | 10
32 | 13| 28| 50| 36| 11| 6 42 | 15| 33| 5 52 | 17 | 46
45 | 16 | 19| 45| 31| 8 33 | 23| 37| 21| 20| 38| 42 21
36 3 41 | 49 | 32| 18| 17| 46| 47| 30 49 21 12 34
47 | 30 | 39| 43| 52| 13| 4 1 21 | 39| 48| 28| 2 44
37 | 29 | 51| 46| 22| 25| 10| 20 14 A4Q 19 22 3 15
41 | 18 | 40| 26| 2 35 | 16| 9 48 | 43 | 52| 9 14 | 24
29 9 51 | 50 | 18| 3 40 | 10| 37| 15| 42| 51| 46| 1
25 | 26 | 47| 24| 7 24 | 43| 28| 19| 20| 38| 11| 31
13 | 45| 4 52 | 49| 22| 8 42 | 46 | 43| 17| 4 30
41 | 24 | 31| 14| 25| 17| 48 41 10 47 21 14 28
18 | 11| 23| 21| 6 35 | 26| 16| 34| 27| 48| 7 18
7 21 | 38 | 33| 11| 32| 45 29| 5 36 | 24 39
22 3 39 2 13 9 12 | 44| 4 1 15 36 2
8 41 | 43| 5 36 6 2 45 | 20 | 25| 32 13| 26
9 35 | 16 | 17| 13| 46| 11| 42| 14 43 23 12 4y
27 | 33| 48| 24| 18| 41| 52| 11 9 39 | 44| 10
2 50 1 44 | 50 | 22| 38| 35 12 | 29 6
26 9 23 | 12| 34| 26| 18| 39 20| 42 4 47
25 3 47 | 30 | 3 33 | 27 7 19 5 25 | 30
10 | 29| 21| 28| 31| 8 29 40 9 38 | 46 | 17
16 | 43| 30| 12| 46 3 32 | 52 | 42| 27
1 24 5 2 7 10 9 27 | 10| 8 45
37 | 17 | 24| 32| 35 21| 40 23 19 44 11
39 | 50 | 13 45| 33| 25| 18] 40 33 41
8 42 22 | 28| 42| 47| 50| 26| 11

25 5 44 | 52 | 15| 21| 23| 14| 7
48 | 11| 26| 9 4 10 | 21 | 35
20 | 30| 10| 3 42 | 16 | 22
31 | 29| 27| 24| 31| 30
41 | 19| 38| 43| 10| 2
18 | 42 | 25| 21| 27
36 9 5 24 9
11 | 39 1 47
32 | 21 | 44| 46
12 | 19| 14| 52

17 | 38 2
6 20 7
33 | 16 | 18
25 9 23
48 | 28
31 | 30
4 11
41 | 27
2 33
29 | 24

BOLNBDVSRUHG X]RIDNRRFDYPLROD OLMHYRM VWUDQL NORQVNH \
1RYRVHOFL
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15 16 17 18 19 20 21 22 23 24 25 26 27 28

35 2 34 7 37 1 43 48 | 34| 40*| 35 | 44 | 12 | 38
26 | 36 | 9 3 31| 20| 5 21 | 22| 15| 12| 28| 52| 41
11 | 14| 10| 25| 41| 42| 22| 37 31 3 18 | 36 | 46| 5 8
42 | 35| 29| 30| 18| 8 26 | 23| 7 25 | 38| 50| 33| 22
44 | 45 | 21| 28| 33| 23 41 11 394 9 17 | 30| 10
26 | 39 | 40| 24| 13 11| 4 14 | 19| 10| 51| 33| 49
33 | 27 | 48| 47| 5% 46 | 16 | 43| 52| 42| 32| 27| 18§
19 | 32| 6 4 29 | 39| 40| 28| 24| 19| 29| 17 35 3

5| 49| 11| 37 44| 42| 3 36 | 45| 47| 8 20 | 22
50 | 12| 20| 26 2 6 50 | 20| 23| 52| 32| 38| 44
17 | 38 | 2 10 | 31| 7 52 | 43| 30| 34| 9 24 | 12
46 | 24 | 16 39| 47| 17| 51| 30 25 49 7 36
52 8 29 | 33| 48| 35| 34| 15| 37| 28 6 26
16 | 45 16| 15| 29| 13| 14| 21 5 41 4 42
13 5 49 | 45| 23| 30| 9 49 1 24 7 46 | 18
27 36 | 50| 48| 43| 28| 6 50 | 47 | 13| 42| 32

1 35 | 51| 13| 46| 39| 25| 40| 51 54 33 30

17 | 38| 25| 40 4| 44| 4 21 | 26| 19| 45
27 | 23| 42| 21| 18| 38| 22| 41 11 2 37

47 | 10| 52| 27| 31| 36| 19 8 3 43 | 35| 16
12 | 15| 44| 29| 11| 20| 14 5 48 | 31 | 34| 23
31 2 19 | 17| 49| 10| 3 37 | 24| 9 16 | 28
29 | 26 | 21| 43| 47| 41] 30 19 23 3§ 4 26
42 | 11 | 13| 46| 33| 21| 40, 49 3Q 4§ 15 14

25 | 44| 49
45 6
9

6OLNDBDDVSRUHG X]RWNRROOYOLRYD GHVQRM VWUDQL NORQVNH VN
1RYRVHOFL

14



8]RUFL VX X]LPDQL VMHNLURP PDQMRP UXpQRP SLORP LOL
L SRORADMX VLPSWRPDWL p\@BRM WNRMDN RFUF®IPOR R GHEOX
GHEOMRMOLUDHILP H QAOLL IPD NRMLPD MH ELOD SULVXWQRVW ¢
VWURPD VD SORGLAWLRRQH ST DPISKX@DL §& B Y OV ¥MIBIN R J

X]RUNRY D QWHD \D/DHDWL O-WWIQUPQHWD QRORP NDNR EL VH VSULNM
NRQWDPLQLUDQMH SRUFLKWRPRHYR YD VHDI B BQMLQD SRSUHpH
SUHVM HRAELFDMEHGRKQHP NORQD V NRMHJ VX X]JHWL L VWDYOM
8]RUFL V GLMHORYLPD NRUH VWDYOMDBL&H DXp B QSILEQRMWHP
NORQD V NRMHYUMEDX]BWHODVLWL NDNR VX SULOLNRP X]LI
QMH]LQRJ RGL]DQMD XRPpHQL O HSMN RV SULL R XFSHLIVQMO V W]IREX
GDQD WUDQV/SERWDWRULM ]D SDWRORJILMX G &WHX DL OX R B/DV
X =DJUHE®L GDOMQMH REUDGH WH VX pXYDQL QD VREQRM

-

6OLNB]RUDN NRUH OLMHYR L X]RUDN WHGRHOQMWD P VWQHRPEGRDQ
Cryphonectria parasitica
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33. ,]RODFLMD PLFHOLMD JOMLYH

8]RUFL VX GDQ QDNRQ SULNXSOMDQMD QD WHUHQX REUD
GUYHUD =DYRGD ]D ]DAWLWX &aXPD L ORYQR JRVSRGDUHC
6YHXpLOTHEWBH BHRODFLMD JOMLYH L] VLPSWRPDWLpPQRJ WNL
SRYUELQL VWROD NRML MH SWB WK RGDR R /R MOH. ]S UIBBU L VI
UXPQLNRP 2G SULERUD ]D L]JRODBGIWMIXIMRUSAVWRABW IV X B
8]RUFL V WHUHQD SRYU&LQVNL VX VWHULOL]JLUDQL EODJLP
NRML MH SUHWKRGE@RHYDWRORP 6WHULOLJLUDQL VX NDN
HYHQWXDOQH QHpLVWRiUH NRMH EL PRJOH NRQWDRMQLUDW
ODERUDWRULMN MWW D @WHIULOL]LUDQLK X]RUDND SRPRUX \
]JDKYDUHQ MH NRPDGLiU QDUD Q pS/ONRR LRNYMADHH V \WLRRH U
SULNXSOMDQL GLMHORYL YL{SOhINBVRIML NKQWGNRPHWM]ELOR &
X]JRUNX WH GLMHORYL NRUH NRML VX LQ ®IH 10 BQ Y HY 08 JARRURL
ELOL Y MNMGOICGRHSYD PLOLPHWDUD

6OLND 9LWLNBOQWGLQIDRXEMUREPD{JH L] SLNQLGD QHVSROQLK

Cryphonectria parasitica
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6DY NRULAWHQL SULERU L DOHWD @ ROWWW H LIOW PMW DR X ORA
BYHXNXSQR MH SR X]RUWNHIPHDBNIA®RJ JO MWKLIMRDRI VX
UDYQRPMHUQR UDVSRUHRGM® S ISRPMNMIDLMAFRM KUDQMLYD !
NRMX VXQIWONRUWML ELGRWDHNBRMURMHRERJIDIHQD DQWLELRW
(VWUHSWRPLFLQ V&KYODNW 3HWJU ILW R E DO MEDWDX MRIP REUDGH
WH UHG QLP NEQRMD V NRMHJ (SGILFHW X]RUDN

60OLND 'L M H Q@ RMLME MONNEFRIDNV D Y KMHID@QIMODPX SRGORJX

1IDNRQ REDYOMHQH LIRODFLMH 3HWULMHYH J[GMHOLFH VWD
X WDPL QD WHPSHUDWMUIGRG GPQIBGQRVQR GR WUHQXWN
PLFHOLMD JOMLYH

'‘DOMQML SRVWXSDN DQDOPIHQRGQRPHOMDKEHQHWX ]D UDG X D
JUDNSDWDNR NRQWUROLUDQRMW BWFRVSH U S3EHPRBIMEHKOUHD DA
X SRWUD]L ]D P L WMWYORMIApDoMeErM plarasitica.
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34 3UHVDGQMD L BIREWYB QM WXUD

OLFHULRRUIRORANLP N D WIDNA Mbrasitivd LSIDHWD y LY R QRRY X
3HWULMHYH JGMHOLFH SURPMHUD FP QD 3'$ KUDQMLYH
N X O WAUHV D GIGIMD]YHGHQD SRPRUX VWHULOQRJ NRFIDOGSLHIOD N
PLEFHOLMD GLPHQJLMD [ VRPUXAEHY B{IMHSRIYNDP JROQ LMD
QDMPODVLK KLID NDNR EL VH X8R UFR UWOWDAKEN @ UVE HVEH Q X
3HWULMHYH ]JGMHOLFH RNUHQXWL QDRSDNR NDNR EL PLFHO
SRGORJRP &NDNMSBEI®ULALNRP VYDNH QRYH SUHVDGQMH Xl
HWDQRO WH NUDWNLP L3R Q RINQVAYHPN B OSHPMLM HY D JGMHOLFE
GDWXPRP SUHVDGQMH WH UHGQLP EURMHP NORQD V NRMH.
SUHVDGQMH 3HWULMHYH JGMHOLFH V X]JRUFLPD VWDYOMH
WHPSHXYB®XUf& QD WMHGDQ GDQD RGQRVQRV®R KWNXQWW!
PLEHOLMD

60OLND BULND] SUHVDYHQRJ UXMrypinectrivpa@diticR LFHOLMD

18



35. GHQWLILNDFLMD pLVWLK NXOWXUD L PRUIRORJL

'RELYHQH pLVWH NXOWXUH PLFHOLMD SURPDWUDQH VX JRC
]QDPpPDNIMXSLWBUMPD SDWRIHQRVWL RGQRVQR DJUHVLYQRV\
KLSRYLUXOHQWQH L SULMHOD]QH WLSRYH ORUIRORANH ]QC
UD]JOLNX X ERML PGHH®LVDQSMHMWFRRMIEDY H SURYHGHQR MH R
QD WHPHOMX LQIRUPDFLMD SULNXSOMHQLK L] OLWHUDW.
NDUDNWHULVWLNH VYDNRJ PLFHOLMODR®UHYBQRRG\L 8D NS
YLUXOHQWQL ICRiam@sitida SORLYWRGH QDUDQpPDVWH GR &XW
PQRJREURMQLP EURMHP VSRUD 1DVXSURW QMLPD KLSRYL!
PLFHOLM V PDQMH VSR UDN DSRJ IEAMWHROD MIH R]RIPIRGHEY RO E L M

YLUXVQLK L KLSRYLRGQRQGR R WDLGRIYWWR ELMHOL PLFHOL

19



4. REZULTATI

8 RYRPH SRIODNCGSNUX NEDMW QL UH]XOWDWL GRELYHQLKQD WHI
IDJDVWUDALYDQMD

8NXSQR LVWUDALYDQMH MH REXKYDWLOR VUDRMWKD RVELC
VYHXNXSQR SUEZNXJRUWMNORSRMH GIDPHWGPED, 40, 40/2)
SULNXSOMHQR MH YLAHRE®@ RWHQRQRUAK]RWBGNMHGQH JUDQH L
(TDEOLOFDDNRYHU WUHED QD JIDPHWIVNRORNEDWGA PHYXVREQR!
UD]JOLNRYDQMB|RBINRWHAHQH

7TDEOLFD %URM UDPHWH NORQD L SULNXSOMHQLK X]R

.ORQUDPHWD | %URM X]RUDND EI
5 2
5/2 1
9 1
15 1
22 1
33 1
39 3
39/2 1
40 2
40/2 3
49 1

™
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2G  SULNXSOMHQLK X]JRUDND NRPBSWG@&B D W\ S<SULWRDIDE I [ D
VX ]DELOMHAHQH SLNQLGH V PDVRP NRQLGLMDEXODEBDHNX L
YLGOMLYLK VWURED2FBORGLAWD (T

7TDEOLFD 8]JRUFL VD VWURPDPD SLNQLGDPD
6LPSWRPL QD X]H .ORQRYL

5

5

5/2

15

22
8]JRUMVWURPDPD 33

39
40

40

40/2

40/2

40/2

49

8]RU¥ELNQLGD V NR( 9
REOLNX URA&pLU

(D)

e

39/2

8]RUFL EH] YLGOML 39
SLNQLGD

39

21



1217 X]RUD/NBWRPDWLPQRJ WNLYD NR U Kripbdnétti@Randsitica PLFHOL
RG NRMLK MH SREVIE QRRWKOWXUD PLFHOLMD 1D WHPHO
ERMH PIMAHOLMD UXGHW WQRIKQ L U BQR Mt
KLSRYLUXO KIQW Q DFDR M D

NDUDNWHULVWLND

7TDEOLFD L SWURBMGDMXUL NROMWKXRBPLFHRH®LMD SR SRMHGLQR

2]QDNORUND

WURBMRELYHQLK
NXOWXUD PLF

6RM JOMLYH
HOLMD

2

YLUXOHQW(

5 4 YLUXOHQWQ
5/2 3 YLUXOHQW
SULMHOD]QL
9 3 1YLUXOHQW
KLSRYLUXOHQWQD
15 5 YLUXOHQW
SULMHOD]QL
22 SULMHOD]Q
33 4 YLUXOHQW
SULMHOD]QD
40/2 4 1YLUXOHQW

SULMHOD]QD
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60LND 8GLR SRNMGOIGLWYHR CrpRokeDtria parasitica QD X]RUNRYDQLP VWDE
NLWQMDND

8 QDVWDYNX VH QDOD]H SWLBOHNLR S LWHBDD QW
KLSRYLUXOHQWOQLNMRRMIOMKYHRELYHQL WLMHNRP LVWUDAL®

60OLND 9L UXIO@HIQW K CrypRolectria parasitica
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60OLND 3 ULNMB @D YQLClyphdhectria parasitica

60LND +L SRY LIOMWHPVChhoreivia parasitica
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5. RASPRAVA

2YLP LVWUD&LYDQMHP RWNULYHQR M¥yp¥dnadtriavpatasiticeH Q W Q L K
X RGQRVX QD KLSRYLUXOHQWQH 7R XND]XMH GD X]JURpPQLN |
PROHNXOD K& SRypHobextiaDhypovirus &+9 MR& QLMH WROLNR S|
SRSXODFLML JOMLYH WH SUHYODGDYD DJUHVLYQLML VRM X

8 RE]JLU WDNRYyHU WUHED X]HWL pLQMHQLFX NDNR MH PH\
WHPHOMX PRUIRORANLK NDUDNWHULVWLND ERMH PLFHOLMD
QD WHPHOMX LQIRUPDFLMD SULNXSOMHQLK L] OLWHUDW.
NDUDNWHULVWLNH VYDNRJ PLFHOLMD RGUHYHQRJ VRMD
SRX]GDQH UH]XOWDWH =D EXGXUD LVWUDALYDQMD SUHG
LIRODFLMD 51. L] PGAREOLWM@®LKWH SRWYUGD SULVXWQRV\
DPSOLILNDFLMRP 8 WRP VOXpDMX ]DQLPOMLYR EL ELOR X\
RYLP SRVWRMHULPD

7DNRYHU WUHED X]JHWL X REJLU NDNR MH DQDOL]JLUDQR VD
MH LK MH SULVXWQR X NORQVNRM VMHPHQVNRM SODQWDAL
GREUR UD]YLMHQRJ KDELWXVD V JXVWRP NURGQMRP RG NR
XRPHQR VSRUDGLPQR VXEHQMH GLMHORYD JUDQD EH] YHU
GHWDOMQLMLP SUHJOHGRP XRpHQH VWURPH LOL SLNQLGH
VX SULNXSOMDQL X]JRUFL *HQHUDOQR NORQRYL VX RGDE!
NRMRP MH SUHJOHGDQ VDPR GLR SODQWDA&H ]JERJ pHJD RV
JOMLYD SULVXWQD L QD YHUHP EURMX NORQRYD 8 SULOF
RGXPLUDQMD NUR&QMH ]DUD]H NRMH VX GMHODWQLFL &XP]
3UHPD QMLKRYRM HYLGHQFLML RG XNXSQR UDPHWD QD
]JDUD]JH QD MH SULVXWDQ VUHGQML LQWHQ]JLWHW ]DUD]H
QD UDPHWD ,] RYLK SRGDWDND P R.&idrasitica ] O R MXH QW L N
SULVXWQD XQXWDU SODQWD&H

7TLMHNRP X]JRUNRYDQMD XJODYQRP VX XRpHQH VWURPH V &
SLNQLGH V NRQLGLMDPD ]DELOMHAHQH VDPR QDCGYD X]RI
parasitica *ODYDa QDYRGL NDNR VH X REROMHORM NRUL Q
QDVWDMX X VWURPDWVNRP WNLYX L RWYRULPD L]JELMDMX (
FLMHOX JRGLQX .DVQR X MHVHQ SRMDYOMXMX VH SHULWHF
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PHYXVREQR ELRORJLMX L SULNXSOMHQH X]J]RUNH PRJX VH
SLNQLEGRMH EL WUHEDOH ELWL QDMEURMQLMH L UD]JYLMDW!|
]JDELOMHAHQH QD X]JRUFLPD 6 GUXJH VWUDQH VWURPH V Si
SUHPGD MH X]J]RUNRYDQMH L]JYUGHQR SRpHWNRP OMHWD Z
SRpPHWNRP OMHWD XND]XMH GD VX LVWL UD]JYLMHQL RWSULI
JRGLQH &4WR ]QDpL GD MH EROHVW QD X]RUNRYDQLP VWDEC(
R RYRIJRGLAQMLP LQIHNFLMDPD ODQMDN X EURMQRVWL SLN
UD]YRMDCJgaMditkdH QD KUDVWRYLP NORQVNLP VDGQLFDPD X
NHVWHQ LOL SDN X]JRUNRYDQMD WLMHNRP VXaQRJ UD]JGR
SLNQLGH PDQMH XRpOMLYH L LJUDAHQH MHU L]JRVWDMH N
YLWLIPD¥XWLP QL]RYLPD =D VSRULML UD]JYRM JOMLYH QD |
GHEOMLQD NRUH 3R]QDWR MH NDNR EROHVW WHpPpH VSRUL
UD]J]OLNX RG PODyLK *ODYDa 6WDULMD VWDEOD Nt
LIEUD]GDQD NRUD ED4 NDR a&WR MH WR VOXpDM L NRG KUD\
JOMLYH PRAH SULSLVDWL XSUDYR GHEOMLQL NRUH KUDVWD

8VSRUHyXMXiL VLPSWRPH QD NORQVNLP VDGQLFDPD KUDVYV
VWDEDOD SLWRPRJ NHVWHQD RSHW VH PR&H SRYXiuL SDU
'HEOMLQD NRUH WDNRYHU LPD ]QDpDMQX XORJX X PDQLIH
]JDUDAHQLP KUDVWRYLPD ELOL VX VOLPpQL RQLPD QD NHVW
XRpDYDQH SDWROR&NH SURPMHQH WH QLMH ELOD SULVXW
]JDELOMHAHQH SRYU&ALQVNH QHNUR]JH NRUH QDMYL&H ]DKYD
WLMHOD JOMLYH QBELSRNORILOLFMB LAKW RV SRG NRUH 9H]DQ
JOMLYH YLUXOHQWQL VRM RELPQR QDNRQ QHNRJ YUHPHQD
UDN NRML X RYRP LVWUDALYDQMX QLMH XRpHQ QD X]RUNR
MH ]DUD]D LDNR V REJLURP QD SULVXWQRVW SHULWHFLMD
ID]JL SD VH MR& QLVX UD]YLOL QDSUHGQL VLPSWRPL LOL |
VSRULMX SURJUHVLMX VLPSWRPD

60LPQRVW VLWXDFLMH QD WHUHQX PRA&H VH SRYH]DWL V |
KUDVWX OXURYH®KQLP X 60RYDpPNRM $GDPpPpLNRYD L VXU

RSUHQLWX VSRULMX SURJUHVLMX EROHVWL SRIREAULVYHOR MI
REEQMLK |DUDAHQLK VWDEDOD SLARPRY QIH WWHHED X & BIROLL
SULMHMWDAYSLWRPRJ NHKWBRWNLWQMDN X NORQVNRM VN
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Novoselci, jer je ista relativno blizu kestenovim sastojinama (Ljiljana Fliszar, usmeno
SULRSUHQMH

8QDWRp GRPLQDFLML YLUXOHQWQLK VRMHYD JOMLYH WUHI
GYD SRWHQFLMDOQD KLSRYLUXOHQWQD L]JRODWD 2SHW MH
QD PHWRGRORJLMX RGUHYLYDQMD VRMHYD QD WHPHOMX
vizuanRP SURFMHQRP ,SDN PRA&H VH SUHWSRVWDYLWL NDNR |
QDMYMHURMDWQLMH SRVWRML SULURGQR L ORNDOQR SUL
KLSRYLUXOHQWQL LIRODWL SURQDVHQL VDPR QD NORQX EUTF
P&5 DQDOL]X QD SOXV VWDEOX L] NRMHJ VX FLMHSRYL SU
SURL]YHGHQR MH RG NORQD EURM L] *- -X4QD .UQGLMD ¢}
yDJOLQ 7RPL 'RELYHQL UH]XOWDWL V SOXV VWDEOL
V EXGXULP UH]XOWDWLPD SURYHGHQLP QD SODQWDA&L ]DVL
ELRORJLML L ELRDpaENRL WHNORNR]DOL SUDYX VOLNX VWDC
SRGUXpMD

2G pHWLUL YLUXYV Q L kHypavivid&eD ChyphBrietiria Gylpvitus — (CHV-

MH QDM]DVWXSOMHQLML X (XURSL WH JD NDUDNWHUL]JLUD
YLUXV SRGLMHOMHQ MH X SHW SRGWLSRIWDHRRBRMMLp L&OHD WL
ASDQMROV-NLL&YWD IUDQFXYND&&99 ORQWHQHJIUR L VXU
7DOLMDQVNL MH ,SRGIW$DVESHORVWUDQMHQLML L RELPQR I
SULURGQRP SUHYDOHQFLMRP KLSRYLUXOHQFLMH 2YD SF
AYLFDUVNRM MXJRLVWRpPpQRM )J)UDQFXVNRM %RVQL L +H
ODNHGRQLML *UpNRM L 7XUVNRM 7DNRYHU VX L VYL GR V
+UYDWVNH VYUVWDQL X WDOLMDQVNL SRGWLS $OOHPDQQ L
QLMH QDSUDYOMHQD LGHQWLILNDFLMD PROHNXODUQRP DQ
KLSRYLUXVL X NORQVNRM VMHPHQVNRM SODQWDAL 1RYF
WDOLMDQVNRP SRGWSBXLWBWEOHQWQRVW pLQL RVQRYX ]D E
parasiica SUL pHPX MH SRAHOMQLMH NRULVWLWL ORNDOQH L]
R p X Yani9Kd raznolikosti vk tipova.

6SRPHQXWR MH YHU NDNR VX QD X]JRUFLPD SUHYODGDYDOH

RG SLNQLGD V NRQLGLMDPD 7R XND]XMH QD ]JDVWXSOMHQR

VMHPHQVNRM SODQWDAaL NRMRP MH SULVXWQD L]PMHQD JHC

LPRIXGUQRVW VWYDUDQMD QRYLK YN @ peaRitrcB S &FHREYQWD Y O ML

JODYQX SUHSUHNX X aLUHQMX YLUXVD X]JURPQLND KLSRYLL
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ALUHQMX YLUXOHQWQRJ REOLND SDWRJHQD aWRYL&H VSR
]JDGUAL LOL SRYHiUD UDJQROLNRVW YN WLSRYD UHNRPELQD
1IDYHGHQR EL V YUHPHQRP PRJOR RWHADWL SULPMHQX ELF
XQRAHQMHP KLSRYLUXOHQWQLK VRMRWB P M- HE LY N5 RVWLIS@ K|
VPDQMHQD SRMDYD DQDVWRPR]H KLID L SULMHQRVD YLUX\
]JDAWLWH SURYHVWL AWR/VWUQMH WRIXiH QDYRGH NDNR M
ELROR4ANX NRQWUROX ELWQR SR]QDYDWL UDALUHQRVW L U
SULPMHQH KLSRYLUXOHQWQLK LJRODWD JOMLYH VWRJD Mt}
YN WLSRYD X .63 1IRYRVHOFL

%LRORAND NRQWUROD M HupkavoS MBHRAIQ UMD DW KX QRSDLVNH UL
YHIHWDWLYQR NRPSDVEWIWEHR. . BRREIXYNMMW SIRYRGQR aLUHQMH
UD]JLNX RG 6$' JGMH VH YLVRND UD]J]QROLNRVW YN WLSRYD VI
SURYRYHQMD ELROR&NH NRQWUROH +LSRYLUXV VH XVSMH3Z3
DQDVWRPR]RP L]IPHYyX YHIJHWDWLYQR NRPSDWLELOQLK VRM
NRQLGLMDPD GRN DVNRVSRUH QH VXGMHQ@XMRK & UaLURHGXM*P
QDpLQRP ALUHQMH KLSRYLUXVD PRJXUH MH L OMXGVNRP I
EURMQRVW KLSRYLUXVD QD SRGUXpMX NORQVNH VMHPHQVN
]JD XPMHWQLP XYRYHQMHP YLUXVD LQRNXODFLMRP ]DUD&HQ

7THUDSLMVNR OLMHpHQMH UDND RSUHQLWR VH SRND]DOR XV
MH X]JRM VWDEDOD NRQWUROLUDQ L JGMH VH SULPMHQMX
VRMHYD MHGQDNR QD VYD VWDEOD ]D UD]JOLNX RG ]DSXaw
QL XSubDYyoMbDQMD RG VWUDQH pRYMHND +HLQLJHU L 5LJOI
7TDNRYyHU VDVWRMLQH SUHGVWDYOMDMX YHOLNL SUREOHP
]JERJ YHOLNLK SRYUALQD NRMH VH WUHEDMX WUHWLUDWL W
]JD XWYUYLYDQMH &aLUL OL VH KLSRYLUXV SULURGQR QD SR:
SRELQ L VXU

Upravobise LQRNXODFLMD PRJOD SUHGORALWL ]D JODYQX PRJIXI
tipova C. parasitica NRML SUHYODGDYDMX QD SRGUXpMX NORQV
1RYRVHOFL %LROR&AND NRQWUROD MH RSUHQLWR SRJRGQD
ima minimalanutMHFDM QD RNROL& |]D UD]JOLNX RG GUXJLK YUVWD
]JDKYDWD LOL SULPMHQH IXQJLFLGD NRML VX SUHWMHUD!
OLOJURRP L &RUWHVL
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=QDpDMQ@X XORJX |]JD XVSMHaAQRVW ELRORANH NRQWUROH LP
PMHUD YH]DQLK ]D WUDQVSRUW ELOMQRJ PDWHULMDOD
SURYHGERP SURSLVD L] SRGUXpMD ]DaWLWH ELOMD SUR
LQVSHNFLMD *UDQLPpQD LQVSHNFLMD JDaWLWH ELOMD RUJI
OLQLVWDUVWYD SROMRSULYUHGH L aXPDUVWYD D QMH]LQ
NRQYHQFLMH R |JDAWLWL ELOMD ,8&1 RGQRVQR (XURSVNH L
ELOMD (332 A&4DELFD

9DAQRVW WHPHOMLWH UHJXOD FakdHe S.Utaida]izrazith pLQMH C
DJUHVLYQD JOMLYD &WR LGH X SULORJ L pLQMHQLFD GD
NRQJHUYDFLMX ,8&1 XYUAWHQD X SRSLV VWR VYMHWVNL Q
WH SUHGVWDYOMD QDMYHiUX SULMHWDRKX ELRU DIINRRYHLR W
XYUGWHQD QD (332 $ OLVWL NDUDQWHQVNLK SDWRJHQD (3

ORQWHQHJUR L VXU QDYRGH NDNR MH JOMLYD WUHQXV
L IDSDGQH REDOH 6MHYHUQH $PHULNH ,VWRpPQMK $JUMFL VU
QD SRGUXPMX 7XQLVD &. (4dRiGLLEMXEQRQMHMHOD UHJLMH
SRGUXpMD PRJOR SURXJURPLWL ]QDWQH JXELWNH 8YRVHQNWN
HXURSVNX UDYQRWH&X L]JPHYyX SRVWRMHILK YLUXOHQWQL!
NRQDpPQLFL PRJOR LPDWL UD]DUDMXUL XpLQDN QD SUHR\
2(33 (332 9DAQR MH GD PMHADYLQH KLSRYLWXOHQWGC
WLSRYL NDNR EL VH VSULMHPLOR XQRAHQMH QRYLK QHSR]C
SULURGQR 4LUHQMH KLSRYLUXOHQWQRVWL 5RELQ L +HLQL

.DNR EL VH VSULMHpPLOR XQR&HQMH QRYLK QHSR]QDWLK V
vrsta Castanea ili Quercus iz zemalja u kojima se javlja C. parasitica WUHED ROMXaw
RGQRVQR RGYRMLWL NRUX RG GUYHWD 5D]JORJ WRJD SURL
PHYXQDURGQRM WUJRYLQL JOMLYD PRaAH SUHQLMHWL QD NF
YUALWL L GHJLQIHNFLMD NRUH-OPMRGEBIMOQBH JRYIRP OGBHB KL
L -WQRJ QDWULMHYRJ SHQWDNORUIHQRODWD WLMHNRP SH
HYHQWXDOQX SULVXWQRVW JOMLYH QD SRYUALQL NRUH 31
SRGUXpbjiba X. parasitica QLMH SULVXWQD L JGMH VH EROHVW (
SRVOMHGQMH YHIJHWDFLMVNH VH]RQH 2(33 (332

+LSRYLUXOHQFLMD VH MR& XYLMHN VPDWUDCUpahoitiz&d\MiLY QR QF
WH&GNR MH SUHGYLGMHWL HYROXFLMVNX GLQDPLNX NRMD V&I
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JOMLYD L KLSRYLUXV 5D]J]YRM L LQWHJUDFLMD KLSRYLUXV
ELROR4ANH NRQWUROH NRML MH X (XURSL XJODYQRP SULUF
&+9 XVSMHaDQ NDR ELRORANR VUHGVWYR ]D NRQWUROX
SUHQR&HQMD QD YLUXOHQWQH VRMHYH JOMLYH L GRPLQDQ

BRMHYL ]DUD&HQL &+9 VPDQMXMX SDWRJHQL XpLQDN
QHVSROQX VSRUXODFLMX WH SURGXNFLMX SLIJPHQWD JERJ [
ELMHOH ERMH .D]JPLHUF]DN L VXU

8 VOXpDMX SURYRYHQMD LQRNXODFLMH X NORQVNRM VMHPI

SRGDFL R UDVSURVWUDQMHQRVWL L UDJ]QROLNRVWL YN WLS

]D RGDELU RGJRYDUDMXuULK KLSRYLUXOHQWQLK VRMHYELC

KLSRYLUXOHQWQH VRMHYH JOMLYH NRML SRND]XMX QDMEI

JOMLYH WH V RGDEUDQRP PMHADYLQRP VRMHYD JOMLYH WL
6XQ L VXU
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6.=$./-8y%.

8 RYRP GLSORPVNRP UDGX DQDOL]JLUDQR MH JGUDYVWYHQR
NLWQMDND X NORQVNRM VdgeitP HQ V X RRVISBIE /VRWDWIL HERJ WNL
NRUH UD]YLOR \yphorietifiapérasiiéda RG NRMLK MH LIRODFLMRP G
PLVWLK NXOWXUD WHPHOMXO PRUIRORANLK NDUDNWHULV
GHWHUPLQLUDQR MH YLUXOHQW QLK soja.3Jstandjed®jeQ L K L
YLaH YLUXOHQWeXQryphvreddial fraiasiticaMX RGQRVX QD KLSRYLUXOH
XND]XMH GD X]JURPQLN KLSRYLUXOHQWQRVWL G¥RODQpD
Cryphonectria hypovirus &+9 MR& QLMH WROLNR SULVXWQD X SRSXO
DIJUHVLY.Q@BMWRRMPDORP EURMX KLSRYLUXOHQWLK VRMHYD
SRSXODFLML WH RW]DD QR YRR IVSRKIRDWH RORIER®RRJIIEM N OLX \EX
Cryphonectria parasitica QD SURPDWUDQRP SRGUXpMX

.DNR EL VH VPDQMLR EURM YLUXOHQWQLK VRMHYD SUHGO
KLSRYLUXOHQFLMH RGQRVQR LQRNXODFLMD sQRBREMODBLML
XQRVL X aLYL RUJDQL]DP RGQRVQR X RYRP VOXpOMX VWD
parasitica. % LRORAND NRQWUROD MH SRJRGQD MHU LPD PLQLPD
RG VDQLWDUQLK ]DKYDWD LOL SULPMHQH IXQJLFLGD NRN
nepiKYDWOMLYL

8] ELROR&GNX PHWRGX QDJOD&aDYD VH YDaAQRVWz&bthR.YHGEH L
9DAQR MH GD VH NRULVWH VWDEOD NRMDpaaBt@DjileWwL L] S|
prisutna 7DNRyYyHU MH YDAaQR GD VH X NORQVNRM VMHPHQVNR
SRWSRUQLKRURODYFOGHEOD RJXOL MHdt putemk@&iLYD PRAaH SUH

8 NRQDpQLFL UMHGHQMH SUREOHPDWLNH NORQVNLK VDGQLF
VWDQMD RpXYDQMD ELRGLYHU]JLWHWD L GRELYDQMD N
LOQOWHUGLVFLSOLQDUQRP SULVWXSX L VDIJOHGDYDQMX SURE
VDPRJ |DSDabQMD VLPSWRPD ]DWR aWR VX X YHULQL VOXp
NDULNH ODQFD MHGQD QD GUXJX L XSUDYR ]J]ERJ WRJD SLU
XNRPSRQLUDQ X VORAHQLML GLQDPLpPpNL SURFHV
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7XUL@D, SRVWDUQR, Virus-LQGXFHG K\SRY LCrypoHQtFfaH L Q
parasitica VWLOO DQ XQUHVROYHG FRQXQGUXP.30DQW 3DWKR

7TRPLUO .RQWUROLUDQD SURL]YRGQMD NLWQMDNRYRJ aL
+UYDWVNH axPH BWU

O9LGDNRYLU @BRGL]DQMH NORQVNH VMHPHQVNH SODQWDaH
.OHSDF XU + UQUeérdis@CoXkEr @ MDXN+FUYDWVNRM +$=8 &HQWDU ]D
UDG 9LQNRYFL L +UYDWVNH aXBBUBHERWRIJ . 9OLQNRYFL -

aDELFD /M SUREOHPDWLND LQVSHNFLMVNRJ QDG]RI
6MHPHQDUVWYRGCG-DJUHRVWU -
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