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1. UvOoD

.OLPDWVNH SURPMHQNHHWEMBEIPOVXOHWX =HPOML L AaLYRWX
UDJORJ WRPH MH QHJDWLYQL XWMHFDM pRYMHND QD RNRO
RSDaD VYDNRGQHYQR L WR X SRYHUDQMX SURVMHpPpQH JRC
lokalnoj razini WH QHVWDQNX ELOMQLK L &L SdquWrilagddii Briziki Y UV W D
klimatskih promjen&oja sejavlja unazad 50 godina, aposjednjih 10 godina to jeznimno
QDJODBHE@R MHPWD® WEREBOD W X U pP&¥da krbjeM Bl st@jeli [a svako

RG SRVOMHGQMD GHVHWOMHUD ELOR MH WRSOLMH RG SUH
intenzitetu i trajanju, a u Hrvatskoj pejavljuju svakih 3t5 godina 3SRaAWR VH QD NOLPX (C
X SRWSXQRVWL XWMHFDWL WUHED MRM VH SULODJRGLWL
powljna djelovanja koja ona nu@etermane019. .OMXpQX XORJIX KiS/KtaODJIJRGE
ima gplemenjivanjebiliaka. ,VWUDALYDQMD X RSOHPHDQAMLD D) 8 X RELL|TR G
novih sortis visokim stupnjem tpornosti na stresne uvie DNR EL SREROMAaDOL RW
VXaxXx X]JDMLYDpL ELOMD PRUDMX SREROMA&ADWL SULQRV JU
vXaw YL NRUDN MH RGDELU SRWHQFLMDOQH JHUPSOD]PH NR
QD VXaXUHV RG VXAaH vif? Radilo Wojibj R Makta i ovisi o lokalnom
RNROIRXHUDQFLMD QD vXaxXx XWYUyXMH VH LGHQWLILFLUDC
PMHUHQMH XpLQND V WhiabsabinR i@ trebéla Fhzlikovali dnehivieN bsjetljive
genotipovePar DOHOQR WUHED SREROMAaADWL RWSRUQRVW QD VXa
SURILWDELOQR SURL]JYRGLWL VYRMH SROMRSULYUHGQ
(https://www.ncbi.nlm.nih.gov/pniarticles/PMC665178%/ Zbog VY H p iddava Kiresnih
uvjeta u poljprivrednoj proizvodnji danas se sl YLAH SULPMHQMXMX ELRVWLPX
emulzije.Pravilnom primjenom biostimulator’ PDQMXMH VH QHJDWLYDQ XpLQELC
uvjeta, poput niske ili visoke temperature, nedostatka viagealih stresnih uvjeta. Trenutno

VH QDMYLaAH XSRWUHEOMDYDMX ELRVWLPXODWRUL QD ED]L
biljku, male doH SULPMHQH WH SULKYDWOMLYX FLMHQX ]D SROMI
ELRVWLPXODWRUD SRWUHEQR MH YRGLWL UDpXQD R NROLD!
SULPMHQRP ELR RVWY RUMQBIOHNLYDQL XpLQDN



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6651786/

Osim biostimulatora javljase i polimerska emulzija ili flobond, toje koncentrirana
poliakrilamidnaemulzijg akoristi se jerS R E&/@OXAL Q N RN R WLIRAHE Q M D

Na Visokom gospodarsk® XpLOL&AWX X .UL a e pekudPDkohh ReYdie@mddj@rog
MHpPD WUHWLUDOR SROLPHUVNRP HPXO]JLMRP ELRVWLPXOI
se vidio utjecajna prinos i komponente prinosaV NORS GXAaLQD NODVD EURM
hektolitarska masa i masa 1000 zrsa)svilRP GD VH SURQDYyX XpPpLQNRYLWL
QHIJDWLYQLK XpLQD&DOWWIMNDD@ DYDLIOMENML. A VWVKMOQYLU B IL RM_VWKLRPI
SROLPHUVND HPXO]JLMD XYHOLNH VPDQMLWL WHHWNRRBVEL
ELWL yokédn®QMUHWLUDQRJ MHpPD



2. PREGLED LITERATURE

-HGDQ RG QDMYNRMLRDPDYRHY PR MHPDQVWYR VXVUHUH MH VS
YHOUHJ VWDQRYQLaAWYD SRVHEQR X XYMHWLPDsg&yereiDQRJ \
dRVWXSQRVWL R E U D httgR/Avww dtBre ddrbh/amices/s415089-42673

1#Secl2 8VSRUHGLPR OL JD V GUXJLP 4ALWDULFDPD MHDpDP
piODJRGEH V PRIJXUQR&UX X]JRMD QD YHULP QDGPRUVNLP Y
pDN L X SXVWLQMVNLP XYMHWLPD 6WRJD MHpDP SUHGV\
SRGUXpMLPD JGMH YODGDMX HNVWUHPQL NOLPDagRéNL XYMH
JRUMD (WLRSLML ODURNX LWHbDRBQWXEBRWUIQW PR SRND]XM
tolerancije na laiotski stres od ostalih usievaWR QXGL PRJIXUQRVW SURALUHQI
SURL]YRGQMH QD SRGUXpMD NRMD '$DWML RKHBrpHD® P D W V N |
vulgaressp.spontaneum NRML SRWMHpH V 3O0RGQRJ SROXPMHVHFD L
nekih 1.500 NP LVWRpPpAOANMG MHRUJYD SULSLWRPOMDYDQMH PR
(Hordeum vulgaressp.vulgare SULMH YLAaH R GKorisnost diRRj& ge@hiplazme za
EXGXUL X]JRM pHVWRI OU/HYQRPOWMBRYIODYWRU ]|D SREROMAaDQMH
toleranciie na  abiotski VWUHYV D QH 1D LIUDYQR SRYHIU
zrna(https://www.nature.com/articles/s415089-426731#Secl1®

9LVRN L VWDELODQ SULQRV MHpPD JO Dov@Qu ustaroviam®OkdieY HUL Q |
QH RVLIXUDYDMX DGHNYDWQR WHVWLUDQMH NYDOLWHWH R
MH JHQHWLpNRJ SREROM&ADQMD JHUPSOD]JPH L SREROMAD
JQRMLYD KHUELFLGD LQVH N WrimleguDsuvrénwri§ih SRofgwaDy X P L M H
SURL]YRGQML .DNR MH SULQRV SR VWUXNWXUL JHQHWLDpPN
NRPSOHNVDQ WHaANR MH LVWRYUHPHQR UDGLWL RSOHPHC
(Mladenov1996). 2SOHPHQMLYDQMH QD NYDOLWHWX WH&NR MH
KHULWDELOQRVWL RVRELQD NRMH RGUHYXMX NYDOLWHWX ¢
PDWHULMDOD UD]OLPpLWR.IDGWAHS QRIDRK R PRR RS @ WRHRQYWILLY D Q M
je odrediti redukciju prinosa zbog nepostojanja vidljivin simptoieke bolesti dovode do
VPDQMHQMD JXVWRUH RAH ER WD PpQRHOFR SAEWYRUDQR SULPMH
LLQWHQ]JLYQLMRP DJURWHKQLNRP 'UKd, HnaajiRhekitonaksku X U RN X
masuLOL OR&ALMX NYDOLWHWX


https://www.nature.com/articles/s41598-019-42673-1#Sec12
https://www.nature.com/articles/s41598-019-42673-1#Sec12
https://www.nature.com/articles/s41598-019-42673-1#Sec12

*XELFL JERJ EROHVWL PRJX ELWL VPDQMHQL X]JRMHP RWSR
nivoa tehnologije proizvodnje i upotrebom fungicdaUaXOM L ORFPLORYL

1D RSOHPHQMLY DtenpiKzrdrisw ¥ B QOLRKURBWR GD X seUddloWi& NRM Q
Poljoprivrednom institutu u Osijeku i na Agronomskdakultetu u ZagrebuPored toga, na
RSOHPHQMLY D&pivjX uNREH iPuDIndtitDty za oplemenjivanje i proizvodnju bilja u
Zagrebu. Od Il svjiskog UDWD KUY DW V Nin® pizBatatsiP ikqphL5¥ Kiara, 23

RILPRJ L M R YW RAIHDD MH SUL]QDWR RBQihttH MeYDpLPD
kreirano na Agronomskom fakultetu u Zagrebu, dva su selekcije PCH i jedan Instituta za
oplemenijivaie i proizvodnju billau=DJUHE X &njaYiDsijekuludsvrhu razvoja genetski
varijabilnih populacija umjethnimS XWRP QDSUDY OM HoQsB n¥jptije na radvoj, a
KXOWLYDUD R]LPRJ aBogRptihbsa I kvalgeReEzm® @i kultivari bdu Satir

(1970.) iMursa (1972.). @ je bio razvoM NXOWLYDUD R]JLPRJ GYRUHGQRJ M
b Y UV WeHotpdsria yna polijeganje. Dobiveni kultivari bili su za intenzivhu proizvodnju u
gustom sklopu s 9000 1000 podnih klasova po jedinici povine i prinosom od 10 t/ha zrna.

Kultivari Sladoran (1984.), Rodnik 986.), Rex (198.) i neki drugirezultirali su iz ovog
progUDPD 3URJUDP RSP RAQIMHNBDOMROGLHRpMH - ODUWLQpPLU

= Q &dn dopmos razvoju novih kulty D U BhaM EBgijeku dao j& $ /IN@ Agronomskom

fakultetu u Zagrebu prvi kultivar, Maksimirski ELR MH UH]XOWdayWad& SOHP H (
DNDGHPL&®D Kashiyepje na AgporeVNRP IDNXOWHWX mu r@id UHEX QD
Ml RKQLEDG DNDGHPURDY DR QR i MitheL WDAPERNeR2¢ WO prvi hrvatski
NXOWIMaPpULMMPQRP VXYUHPHQLK RSOHPWWRLL DaWIRK VPHH D R
7DYpDU UDGLR L QD $SDRXMWD YORMHEKG IQPDIMKOMMRMVWDYD NR
R S OHP HQ Mra¥dinf@neind nil (d)jstvaranje visokorodnih i kvalitetnih kalta/pivarskog

RILPRJ L MMUR)JIstWrdije visokorodki NXOWLYDUD R]JLPRJ GYRUHG
GYRQDPMH @2MaNA porwbtdrgu pivarskog slada i za ishranu stoke, st{@ranje
VLVRNRURGQLK NX@wAEQPRU MR P&t ROdWajednosti za ishua

VWRNH 8 SURL]Y hG@tvdra ReGuglaRénd alaze ozimi dvoredni kultivari
Sladoran i Rex, te jari kultivdr -DUDQ L $V W R Wog\hktititd ({ézuriphk iRsMrM H p

2000).



2SOHPHQMLYDpL EL O MdpothDsGHL Q M [5 R DR DalBEC Y B d\tdd &l e

YL&AH SULPMHQMXMX ELRVWLPXODWRUL L SROLPHUVNH HP
VPDQMXMH VH QHJDW Istrebrnih wjetaQdoput Eisk& M@Bbke temperature,
nedostatka vlage i ostalih stresnih uvjetatO XKLUG 6 WUHV SUHGVWDYOMDMX VY
QHSRYROMQR XWMHpX QD UDVW L UD]JYRM ELOMDND L SULW
od QMLKRYRJ JHQHWLPNRJ SRWHQFLMDOD 1H&ANRYLUO L VXU
utjecaj na biljku (Taiz, L., Zeiger, E. 1998).

%LRVWLPXODWRUL PRJX VDGUADYDWL EDNWHULMH JOMLYL
peptide, polisaharith L YLWDPLQVNL NRPSOHNV DNWLYQR SRPD&X NI
GLMHOD L SR VYKRO/MND MXV G S R(Vernian, B Hi\sq@ | ROOR. Bakterijé D

BPHO4 (Bacillus pumilu¥i Bakterije BSHO5 Bacillus subtii3 NRULaAWHQH X RYRP LVW
LPDMX ELRVWLPXODWLYQL XpLQDN RGQ BwSiRulxtod Seksp X QD E
VYH YLAH NRULVWH X RGUALYRM L HNRORANRM SROMRSULY!
i hranjiyD (NRORANL X]JRM L X]JRM X] SRPRU ELRVWLPXODWR
SULSUHPX L HGXNDFLMX NDNR EL GRYHR GR XVSMH&aQLK Ul
LIJUDMX NOMXpQX XORJX X VLIQDOL]DFLML UHDNHOMDIQDDW
RJOMHGH XJURNRYDQH DELRWVNLP VWUHVRYLPD 3R]JLWLYD!
kao izvor ugljika i energije kada ugljikohidrati postanu deficitaBinergijskim djelovanjem,
NRPSRQHQWH ELRVWLP X O BsWdRrat)bkoxijahMriadizéma Dio\bifké MakoY W O R
VX GRVDGD ]|DELOMHAHQL SR]JLWLYQL XpLQFL ELRVWLPXOD
RGJRYRU QD VWUHVQH XYMHWH PHKDQL]JPL GMHORYDQMD E
(Zhang, X., i sur., 2003)3UHPD GRVDGDaQM liretiranjieWiljaRaa pepfdignk L P D
]1QDpDMQR SRWLpH PHWDEROL]DP ELOMDND SRYHUDYD YH.
ozljede uzrokovane abiotskim utjecajer8 QDVWRMDQMX GD VH VMHPH aLWD!
SR RNROL&A PDQMH aAWHWEGDHD WXHGYWYYPRLBDAMBG SULP
pentadekapeptida BPC 157 u tretiranju sjemena. Prvi pokus proveden je tretiranjem jako
]JDUDAHQRJ VMHPHQD UDA&L 8WYUYHQR MAtdrqabepAlaiaR VP DQM
Bacteriumspp.,Epicocumspp. iFusaium VSS X WUHWLUDQLK YDULMDQWL 8F
polipeptida BPCL57 na saprofitne organizm&amobor i sur., 2a).



.DNR EL VH L]JEMHJOD LQWHQ]LYQD SULPMHQD VLQWHWLPN
LIXJHWQR PDOLK N R QidhBREI67S Koo/ i@ Hijd Ro8stiGu poljoprivredi,
prvo je testirana UDAW LWL VMH P Hu,[2018)DIFDR B/AP HOMX REHGDYDMX UL

organizirano ispitivanje BPQ@57 biostimulatora u poljoprivredi treba nastauviti..

BRVOMHGQMLK JRGLQD XYRGL VH X W emlxija (FDIpMISCIOOH P HQD
1101) TR MH WHNXuUL VXSHU XSLMDMXiL SROLPHU QD ED]L YR
QD VMHPH WLMHNRP YHJHWDFLMH Wl H&ani8 RteEeR biljded DW L D
uzrokovan nedo DWNRP YRGH \VBanohoN RsBr.,, Z08H 8 YHULQL XYMHW
QDYRGQMDYDQMD WUHULQD JXELWND YRGH QDVWDMH ]J]ERJ
studije i testovi u cijelom poljpoliakrilamida, uglavnom u Australiji i SABuU, to su pokazal

LVWD VH SURL]YRGQMD SRVWLAH X] U Mddg sak) purfimadM DY D Q M
WDNRYyHU VPDQMXMH JXELWN H ROHOAREDW D QavieliP L WahiDFRKLLY L K
ukorjenjivanje  priMH QHJR aWwijRa updtrijebi (https://www.snf.com/wp
content/uploads/2019/12/FLOBONWaterSavingsfor-Agriculture-EN.pdf).

Sve bolje spoznaedpLQD QD NRML ELOMNH UHDJLUDMX QD DELRW
razvojem inovativnih senzorskih tehnologija za otkrivanje stresa u usjexana)j brzog i
SRMHGQRVWDYOMHQRJ VXVWDYD GRQR&AHQMD RGIGIWXND X UI
DIJURWHKQLpPNLK PMHUD 9HJHWDFLMVNLP LQGXANLPD STRAF
AWHWQLK RUVR/@WBRNFDG XaLND GHXWDHY LWPRHWSD WU B L\OXH
%URMQL VHQ]J]RUL PRJX PMHULWL VSHNWUDOQX UHIOHNVLM
]D SURFMHQX ELRPDVH L |JGUDYVWYHQRJ VWDQMD XVMHYD
senzora koji se koriste u poljopriviedihHUL NROLpLQX VYMHWORVWL NRMD
YHIJHWDFLMH 1DMpH&UH NRUL&A&WHQL YHIJHWDFLMVNL LQGHN
NBNDVI (Narrow-band normalizeddifference vegetationindekg,NDVI (Normalized

difference vegetatiomdex), PRI(Photochemical reflectance index), i Gl (Greenness index)
(Ashourloo i sur.,2014)8 GDOMLQVNLP LWWODNMRYDQWHPDHVUXPpQL LQV
NRULVQL ]D RSHUDWLYQR SUDUHQMH ELRWLPpNLKA DELRWLD


https://www.snf.com/wp-content/uploads/2019/12/FLOBOND-Water-Savings-for-Agriculture-EN.pdf
https://www.snf.com/wp-content/uploads/2019/12/FLOBOND-Water-Savings-for-Agriculture-EN.pdf

/D WHKQRORJLMD LPD EROMX VSHNWUDOQX L SURVWRUQX
RJUDQLpDYDMXuUL MH pLPEHQLN XpLQNRYLWRVW L YULMHP

XVSRUHGEL VD JUDpPQLP L VDWHOLW YV NIWHV]IDQIRDWRER NRIMH B
odjednom ¢y M W Ri&urs R016.

-HpDP QHPD YHOLNH ]IDKWMHYH SUHPD WRSOLQL 8NXSQD V>
f& OLQLPDOQD WHPSHUDWXUpP&]DD NFNOSWIDRIMOHQ D] RRL f&
Rastija, 2009.).-DUL MHpDP PR&H L]GU&TRW L- HpDP}iMyHhaRBiske H
temperature ako je proces kaljenja sl@iboveden, ako se naglajenjajupozitivne i negativne
temperatureSD WDGD PRJX VWUDGDWL SRMHGLQL OLVWRYL LOL °
OLa&UH SRSULPD aXWX ERMK IHAWRAMBR DNRVQLMH MRSUDY
WHPSHUDWXUH |]D LQWHQ]JLYQX YHIJIHWDFLMX NODVDQMH F

f& -HpDP MH RWSRUQLML RG SAaHQLFH L JREL QD WRSOLC(
L ] Gtinasoke tempeDW X UH GBR /XfF& U .

-HpDP MH QD QHGRVWDWDN YRGH QDMRVMHWOMLYLML X YU
QD VX&4X X RGQRVX QD R]JLPL SRVHEQR DNR VH NDVQL VD VN

transpiracijski koeficijient P U RJ M.H P R3IDRI -HpDP YLWHWREBKX SRpHWNX
i razvoja(Kolak, 1994)



3. MATERIJALI | METODE

31. ODWHULMDOL NRULAWHQL X LVWUDALYDQMX
U2021.QD 9LVRNRP JRV SR G DWMNANHR/FF XD CBIRAMWAKD X O M HsQrteM H S R N X

'DGR 3RNXV MH SRVWDYOMHQ SR VOXpDMQRP EORNQRP UD\
UD]OLpPpLWR WUH e 2 @badleMHPHQD JRGLQH VLMDpPLFRP ]D
QDPMHQH WYUWH :LQWHUVWHLJHUHWYDIN Y B ]\DHNhiuBWkE iKHE D W 3
X VYUKX LVWUDALYDQMD VMHWYB W NKXSW ONDIONMBWIRED MG b Pl
JUD&BDJMHSRUXpHQD VMHWYHQD QRUPD |]D MDUL MHpDP RYLVL
D N U Hbd400\dei550 Kjavih sjemenki/ng (190 #235 kg/ha) Norma sjetvedila je 200 kg/ha

Slikal. 6MHWYD MDURJ MHpPD

Izvor: Dragutin Samobor
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Slika2.6LMDpLFD :LQWHUVWHLJHU

Izvor: Dragutin Samobor



Sjeme je, ovisno o varijantprije sjetvetretirano polimeom Flobond SC 100 i bakterijama

Bacillus pumilug BPHO04) i Bacillus subtilis(BSHO05.

Varijante u pokusu:

Kontrola
Flobond SC 100

BPH 04 (Bacillus pumilus)
BPH 04 + Flobond SC 100
BSH 05 (Bacillus subitilis)
BSH 05 + Flobond SC 100

o 00k 0w N PE

SC 100
%
SC 100

2 - Flobond SC 100
6 - BSH + Flobond SC 100
4 - BPH + Flobond SC 100

1 - Kontrola
2 - Flobond SC 100

1 - Kontrola

4 - BPH + Flobond SC 100
1 - Kontrola

4-BPH + Flobond S¢ 109
4 - BPH + Flobond SC 100

: f&ﬁ&f@ﬁmm :

6 - BSH + Flobond

5-BSH
2 - Floband SC 100

1 - Kontrola
6 - BSH + Fiobond

5 -BSH

" 2-Flobond SC 100
5-BSH

e P

Slika 3.Pokusna parcela snimljena iz zraka

Izvor: Dragutin Samobor



Gnojidba je obavljena u jesen s 250kg/ha N P K 7:2013@rihrana KANom 27% s 180 kg/ha
uslijedila je 21.4.2021. u fazi 3 listeblica 1.)

Tablica 1 Gnojidba

Vrsta gnojidbe |  Tip gnojiva .ROLDpL
kg/ha N kg P20s kg K20 kg
Gnojidba u jesen
NPK 7-20-30 250 17,5 50 75
Proljetna prihrana
fazi 3 lista KAN 27% 180 47,2
Ukupno 64,7 50 75

Izvor: Vesna Samobor

-HpDP GROmMILFPOOMBX NUDMHP WUHUHJ PMHVHFED D X ID]X XN
AWR SRND]XWHODVIOGND OLVWD XRpH@QW R/ X R &W B 1 H@,

slici 5.

60OLND -HpDP X ID]JL XNRUMHQMLYDQMD

lzvor: Vesna Samobor

11



60OLND 28WHUHQMD RG PUD]D

Izvor: Vesna Samobor

Krajem busanja (4.5.2021WUHWLUDQR MH KHUELFLGRP 6HNDWRU X NR
GRGDQ MH L 60DY RKynbinddRi@iostin@latorot AdNPenergen aqua 0,2ha.
6ODYRO MH RUJDQVNR PLNURELR O RaNfaktigjRrddriNaRarj® |IRO LM
naslicie6 SRpHWNRP NODVDQMD SULPLMHQMHQ MH IXQJLFLG (OD
EUDAQRP (NRUDVW Slawo L R/NaprlorfeXjenfe WURdickRl Rlangello 1 I/ha

+ Ekorast 2% i biostumulator Slavol 7 I/ha.
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Slika 6.Tretiranje pokusa herbicidom na kraju faze busanja

Izvor: Vesna Samobor
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7LMHNRP LVWUDALYDQMD SRpHWNRP mbijdxavahksl FH) dok je PM
krajem oplodnje (9.6.2021bygien broj klasova po fn

Slikn7.OMHUHQMH YLVLQH MHpPD NUDMHP NODVD

lzvor: Vesna Samobor
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7LMHNRP YHJHWDFLMH REDYOMHQD VX pHWLUL PMHUHQMD
LIPHYyX EOLVNR LQIUDFUYQRJ 1,5 L YHKo@ Oiljkd Mefeltirgjl YHQR J
Rasponl'9, LQGH[D NUHGHIVHWPR MHXY LAD Y Ud2MriavGeQRipiy. WR V X
Kod biljke kojapatiod stresS URX]J]URNRYDQRJ RG VWUDQH ELRWVNLK LO
utH VH SRVWRWDN UHIOHNVLMH FUYHQRJ-GLWHOIMH WS HNMWIGL
1'9, LQGHNYVDMetewd sepbaiP MX UXpQLP XWH K D BpdiRiakitd ha

slici 8.

Slika 8. NDVI mjerenje

Izvor: Vesna Samobor
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aHWYD MH REDYOMHQD V S hinale 18 R 8 X MQHD @IRRFHNER RED M
AHWHNPBDP VH SUWR mAlGMBWIL RMX SRP$&tédXliRaMpNOINR LEL VH ODN
izmjerile komponente prinosalDNRQ a4WR VH VMHPH SURpPLVWL UDGL
Hektolitarska masaR G U Hy L YpeqhB® stavidthrdnoj metodi ISO 7991 .RUL&AWHQD MI
Schopperova vaga, volumenalV SULSDGDMXuULP GLMHORYLPD L RSUHPHF
QDNRQ SURYMHUH WRPpQRVWL VDVWDYL SUHPD XSXWL QDY
X]RUFLPD GRELYHQLP pHWYUWDQMHP JUQHQH PDVH O0DVD ]U
hektoltarsND PDVD NJ KO +HNWROLWDUVND PDVD VH SUHUDpPX
]D NRUHNFLMX )DNWRU ]D NRUHNFLMX PRaH VH RpLWDWL L]

60OLND URpLaAuUDYDQMH VMHPHQD

Izvor: viastita fotografija
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2VLP KHNWROLWDUVNH PDVH UOdbipjdripDe ROB zidd) Vziagano ndU Q D
HOHNWURQVNRM YDJL L SRPQRAHQR V IDNWRURS&MBIHW NDNR
zrna u klasli uzima se prosjeka svaku varijantu te se mje@ X & L Q D oNpk&zuj®sla&avLO.
Izmjerise G X ah KlaBovaWH VH L]JUDpXQD SURVMHN

Slika10. MMHUHQMH GXAaLQH NODVD

Izvor: viastita fotografija
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Osim na p&usnom polju, postavljen je pokus u kontroliranivjetima. Svaka je varijanta
MHpPD SRVLMDQD X SODVWLpPpQX FLMHY GXOMLQH P V JUQ

Slika 11 Rad napokusu

Izvor: ODULMDQ -R&W

Svi prikupljeni podatci REUDYHQL VX DQDOL]JRP YDULMDQFH $129%
WHVWLUDQH /6" WHVWRP |D YLAHVWUXNH XVSRUHGEH 8 REU
TIPSO 2018.
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4. REZULTATI | RASPRAVA

Tijekom vegetacije provedee VX PMHUH QMHJH IHQRORAND RSDAabDQMD
AHWYD MH REDYOMHQD V Stafpbkude Prikjzadid @ddHiciNNRpASMBAMMO R P
QDNRQ &HW YeHdngbentalna vlagahektolitarska masanasa 1000 zrnéroj zrna u

klasu te dud L Q DsapNd®ebno za svaku variantBRGDFL VX REUDYHQL VWDWL)
YDULMDQFH $129% 6UHGQMH YULMHGQRVWL VX WHVWLUD (
obradi podataka koA WHQD MH VWDWLVWLND 7,362

Slikal2 aHWYD MHpPD

Izvor: Vesna Samobor

19



60OLND -HpDP SUHG aHWYX

Izvor: viastita fotografija

20



1D 9LVRNRP JRVSRGDUVNRP XpLOLa&WX S UdnMith \wzordé&kbd VMHW Yt
tlasparcelekQD NRMRM MH ]JDVLMDQ SRNXV MHpP Drop&hRoy FL WOD X]
metodi uzorkovanja. Rezultati armd tla prikazani su u tablici. Rezultati pokazuju da je tlo

NLVHOR L QH WUHED NDOFL]DFLMX < 6DGUADM KXPXVI
(29,85 mg/100 g tla) i kalijem (26,9 mg/100 g tla). BoydaH IL]LRORENL DNWLYQLP Q.

PH Humus
U e % vkupan  mgj100gtia
Uzorak tla| 120 | IMKCI thal % |P205 K0
0-30cm 631 | 518 | 251 - 163 = 014 29,85 26,9

Tablica2. Rezultati analize tla

lzvor: Vesna Samobor
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4.1. Temperatura i oborine
Tablica3.6 UHGQMH PMHVH poQdn®WHPSHUDWXUH L

2021. I Il. . | IV. V VI [ VIL VI X | X XI Xl | Prosjek

Temperaturg 2,3 | 48 | 65| 9,1 | 13,8 |22,5| 23,0|20,2|17,01 95| 58| 3,0 11,5

Oborine | 58,2| 32,6 | 44,0/ 54,7/ 123,5| 5,5 | 53,8| 60,5| 37,3| 75,0) 77,0| 77,5 | 58,3

Izvor: Vesna Samobor

Utablici3. SULND]DQH VX VUHGQMH PMHVHpPQH WHPSHUDWXUH L

Grafl 6UHGQMD PMHVHPQD WHPSHUDWXUD L REF
lzvor: DHMZ

Godina 2021. bilajje YODAaQLMD X SREKHMRGRP HGLRIG aHVWRJ GR RVPRJ
V X €&ibd. 2 G GR WUDYQMD QHGXJR QDNRQ QLFDQMD MHE
QLARP fR&su se pojavllRAWHUIHQMD RG PUD]D X ID]JL  OLVWD SD \
YUKRYL OLVWRYD GR NUDMD YHIJHWDHLBRVWHPDR RBJRR DO
rezultate.

22



4.2. NDVI mjerenja
NDVI mjerenaQD RYRP VX SRNXVX UDyYyHQD X ID]J]H ]D YULMHPH >
vrijeme klasanja i tijekom ngévanja]UQD 8 U Hy D Mod\6Bl d& RG ¢nd Rrtdd usjeva,
SULWLVQH VH JXPE WH VH |DSLd4H GRELYHQL UH]XOWDW

Tablica 4 NDVI mjerenapo datumima

Rep. IV varijante NDVI 18.5. NDVI 27.5. NDVI 2.6. NDVI 17.6.
Var.1l Kontrola 0,8 0,83 0,8 0,76
Var.2 Flobond 0,8 0,83 0,81 0,79
Var.3 BPHO4 0,82 0,85 0,83 0,77
Var.4 BPHO4+F 0,81 0,84 0,82 0,78
Var.5 BSHO05 0,81 0,84 0,81 0,78
Var.6 BSHO5+F 0,8 0,83 0,8 0,79

lzvor: Vesna Samobor

Tablica 4 prikazuje prosjek izmjerenih NDVI vrijednosti za svaku varijantu po repeticijama na
RGUHYHQL GDWXP

0,86
0,84
0,82

0,8
0,78
0,76
0,74
0,72

0,7
Kontrola Flobond BPHO04 BPHO4+F BSHO05 BSHO5+F

Var.1l Var.2 Var.3 Var.4 Var.5 Var.6

mNDVI 18.5. =mNDVI 27.5. NDVI 2.6. NDVI 17.6.

Graf 2 Rezultati NDVI mjerenja

Izvor: Vesna Samobor

Graf2 SRND]XMH GD VX S U RetiVNDlQnjereria] pokavaRiabiiu ishabu b
]JGUDYVWYHQR VWDQMH MHpPD X VYLP YDULMDQWDPD SRNX)\
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4.3. Sklop
Tablica5. Sklop biljaka po

Tretman

Kontrola

Flobond SC 100

BPH 04

BPH 04 + FlobondSC 100

BSH 05

BSH 05 + Flobond SC 100

lzvor: Vesna Samobor

Sklop/ m?
586,25
48905
62905
617,25
61905
612,75

U pokusu je brojersklop biljaka poAipLML X@WJIHWYL PRJX RplSetBDadoQD WDE

WUHWLUDQD %3+

U H X O(820,05bilaa)Jdsi iatiBnty § ok @om

6 & GDMH Q D (489 p6bijjakavity. @rlszom varijanceX RpHQQ DWB MQD UD]OL
X JIXVWRUL ELOMDND L]PHYX )ORHEFRWMG 6&6& ELRVMD DQBW@RI |

RG RVWDOLK YDULMDQWL

700

600

500

400

300

200

100

Control Flobond SC BPH 04 BPH 04 + BSH 05
100 Flobond SC
100

Graf 3 Sklop biljaka po rh

Izvor: Vesna Samobor

1D MOH. E D OLR P\HW B VR EKENBICPINK. Y Q D p DI

BSH 05 +
Flobond SC
100
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4.4. Prinos
Tablica6. Prinos

Tretman Prinos t/ha!
Kontrola 7,99
Flobond SC 100 6,63
BPH 04 8,36
BPH 04 + Flobond SC 100 8,35
BSH 05 8,68
BSH 05 + Flobond SC 100 8,66

Izvor: Vesna Samobor

U tablici 6 prikazani su rezultatiS U RV Mptipd3dklji su I DGRYROMDYDMXuL V RE
R&a&WHUHQ MufaR tuserjpDIDMYHUL SULQRYV MH NRG YDULMDQWH %
Flobonda SC 100.

9

8 a a a a a

! b

6

5

4

3

2

1

0

Control Flobond SC BPH 04 BPH 04 + BSH 05 BSH 05 +
100 Flobond SC Flobond SC

100 100

H Prinos t ha-1

Graf4 SURVMHpPQL SULQRV W KD
Izvor: Vesna Samobor

URPHQD MH VWDWLVWLPN [ UQD pOVRR§ié Fobdi@ SIS RO btaliR V D
varijant. 3ULQRYV NRG JORERQGD 6& ELR MH ]JQDWQR QL&L R
VWDWLVWLpPNL ]QDpDMQR YHUL SWa@denpikaRu@@aRA/ X QD YDULN
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4.5. Hektolitarska masa
Tablica7. Hektolitarska masa po varijantama

Tretman Hektolitarska masa- kg/hl
Kontrola 71,42
Flobond SC 100 70,99
BPH 04 71,72
BPH 04 + Flobond SC 100 72,16
BSH 05 71,46
BSH 05 + Flobond SC 100 7106

lzvor: Vesna Samobor

72,4

71,9 a

71,4 a a
70,9 a

70,4

69,9

69,4

68,9

68,4
Control Flobond SC BPH 04 BPH 04 + BSH 05 BSH 05 +
100 Flobond SC Flobond SC
100 100

m Hektolitarska masa - kg/hl

Graf 5 +HNWROLWDUVND PDVD MHpPD
Izvor: Vesna Samobor

Razlikeu hektolitaskoj masi varijanatasumOH L QLVX VWDWLVWLpPpNL RSUDYG
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4.6. Masa 1000 zrna

Tablica8 0ODVD ]JUQD L]JUDAHQD X JUDPLPD
Tretman Masa 1000 zrna / g
Kontrola 52,69
Flobond SC 100 53,35
BPH 04 50,93
BPH 04 + Flobond SC 100 50,55
BSH 05 51,78
BSH 05 + Flobond SC 100 50,70

Izvor: Vesna Samobor

55

53 a

51 a
49

47

45

43

41

39
Control Flobond SC BPH 04 BPH 04 + BSH 05 BSH 05 +
100 Flobond SC Flobond SC
100 100

mMasa 1000 zrna/ g

Graf 6 Masa 1000 zrna
Izvor: Vesna Samobor

Nije bilo V W D WILQ/DWIDIMWQ LK UD]JOLND L]PWHIWXYRUJUPDQWL X WHALC
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47. 'XaLQD NODVD
Tablica9 SULND]XMH SURVMHpPQH UH]XO W DANatlice MdirkboHI@ MD G X«

varijanta u kombinaciji BPHO4 + Flobon@ & GDMX QDMGXAaL SURVMHpPQL N
BSH 05 daje najmaniji rezultat.

Tablica9 'XaLQD NODVD

Tretman 'XaLQD NODVD X
Kontrola 7,8
Flobond SC 100 7,3
BPH 04 7,6
BPH 04 + Flobond SC 100 8,4
BSH 05 7,2
BSH 05 + Flobond SC 100 8,2

lzvor: Vesna Samobor

=
o

9
8
7 a a a
a
6 a a
5
4
3
2
1
Control Flobond SC BPH 04 BPH 04 + BSH 05 BSH 05 +
100 Flobond SC Flobond SC
100 100

SURVMHPQD GXAaLQD NODVD X FP

Graf 7 3URVMHpPQD GXaLQD NODVD
Izvor: Vesna Samobor

,JPHYWD]OLpLWLK Y NV WEMDL/DAWAD NQHRBPUD XISSB QLK UD]JOLND X G
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4.8. Broj zrna u klasu
Rezultati SURV MHp QR JkiasuRaldlica 10).Q D X

Tablica 1Q Broj zrna u klasu

Tretman Broj zrna u klasu
Kontrola 22,6
Flobond SC 100 20,0
BPH 04 20,9
BPH 04 + Flobond SC 100 21,9
BSH 05 20,7
BSH 05 + Flobond SC 100 22,5

lzvor: Vesna Samobor

24,5
22,5 a a
a
20,5 a a
a
18,5
16,5
14,5
Control Flobond SC BPH 04 BPH 04 + BSH 05 BSH 05 +
100 Flobond SC Flobond SC
100 100

m Broj zrna u klasu

Graf 8 Broj zrna u klasu

Izvor: Vesna Samobor

Nije bilo ]QDpDMQLK UDJOLND L]JPHyX YDULMDQWL X EURMX JUQE
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4.9. Kontrolirani uvjeti
Rezultate pokusai kontroliranim uvjetimavidimo na slici 14 Slika SULND]XMH GXalL

korijenovog sustavalisnu masuX VXaQLP XYMHWLPD NDGD VDJOHGDPR
vidjeti da se kod tretiranih varijanata korijenov sudtale razvio, isto se odnosi i na lisnu masu
NRMD MH WHAD NRG WUHWLUDQLK YDULMDQDWD

Slika 14. Rezultati pokusa

Izvor: ODULMDQ -R&W
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Tablicall. Rezultati u kontroliranim uvjetima

Oznaka Masa lista (g) Masa korijena (g)
1 Kontrola 0,9541 0,2830
2 Flobond SC 100 1,7842 0,5370
3 BPHO04 1,0339 0,3781
4 BPH 04 + Flobond SC 100 1,6976 0,5195
5 BSHO05 0,9325 0,4798
6 BSH 05 + Flobond SC 100 1,5735 0,5295

U tablici 11. LVSLVDQL VX UH]XOWDWL YDJDQMD PDVH OLVWD L
9DULMDQWD )ORERQG 6& LPD QDMYHuUL PDVX OLVWD L PD'
WUHWLUDQR )ORERQGRP SRVSMHaXMH ODNaX sBaRigSFLMX

stres biljke uzrokovan nedostatkom vode.
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5. =$./-8y8%.

1DNRQ SURYHGHQRJ LVWUDALYDQMD PRAHPR XWYUGLWL GD
NRPSRQHQWH SULQRVD J]UQD 1DNRQ AHWYH L SMd®RPpLAUDYD
RGUDYHQD MH KHNWRRRHWBQUNDHPG®XDLQD NODVRYD L RGEUI
VYDNX YDULMDQWX L]JUDpPpXQDW NMprSdtay MPSO 2018 KbD yHQ X
VWDWLVWLPpNH UH]XOWDWH YLGLPR GD L]PWXWilHOMM RELED
razlika ugorenavedenim komponentama. S obzironnegovoljneklimatske uvjete sredinom
pHWYUWRJ PMHVHFD YL G LRHan®RIadohHAJ18Q X2 WVODAMNHH MXH B &#W H
]JERJ WHPSHUDWXUD L Sk®bpaie sjhAr(erb z® 16,50V Woesu Da kontrolnu

varijantu Dok je rezultat prinosa bio 17,1% mamyarijantis Flobondom SC 100odnosu na

kontrolnu varijantuOstalepHWLUL YD UL M Q WHH (LIP 5 @dih@sBXva kontrolnu

varijantu. Varijanta tretirana Flobondom SC 1I0DPDOD MH QDMGXAL NRULMHQ L C
korijena i listova u kontroliranimwetima na kraju fazeusanjad WR QDP SRWYUyXMH GLC
LPD SRYROMDQ XW M bhirieNbdQ@ DE RL OWYNHX Y)XH I badakgiriEtDneati ¥ D Q M
WUALAWIDRYSLPXODWRUL L SROLPHUVNH HP XopLddbtihVX EXG
re] XOWDWD QD GR YV DIGDA Q MbiBstinRIAbEMA ifblimerskom emulzijom

se trebala nastauviti...
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7. PRILOZI

KRATICE
BPH- Bacilluspumilus
BSH- Bacillus subtilis

35



87-(&%$- 75(7,5$1-% 6-(0(1$ -$52* -(y0$ 32/, HNEZZIDM,
BIOSTIMULATORIMA | NJIHOVOM KOMBINACIJOM NA PRINOS | KOMPONENTE
PRINOSA

6%a8(79%.
1D SRNXVQLP SROMLPD 9LVRNRJ JRYV 8 RGIDdodin postaxjeh j© LAW D

SRNXV MDURJ MHpPD VRUWH 'DGR 3RVWDY O MkobQtroMH X UF
Flobond SC 100, BPH 04, Flobond SC 100 + BPH 04, BSH 05, Flobond SC 100 + BSH 05.

Flobond SC 100 je polimer, nusprodukt u proizvodwgftnih derivata i nanesen na sjeme
WLMHNRP YHJHWDFLMH WUHEDR EL SRVSMH&aALWL DSVRUSFLI
VWUHY ELOMNH X]JURNRYDQ VX&RP 2VLP SUHSDUDWD )ORER
05 koje imaju biostimulativniXpLQDN RGQRVQR XWMHpX QD EROML U
LVWDAaLYDQMD ELR MH XWYUGLWL XWMHFDM SUHSDUDWD Q!
VNORS GXAaLQD NODVD EURM JUQD X N O DsvoKzirétrHishiakR O L W D U \
tempeUDWXUH X ID]JL EXVDQMD GRAaOR MH GR VPDQMHQD VNOF
QD NRQWUROQX YDULMDQWX 9DULMDQWD )ORERQG 6& ¢
489,5 biljiaka/M L VLJQLILNDQWQR Q D MQsin_vagijaie @ RiaboRdBmM SC K D
100QLMH ELOR VWDWLVWLPpNL ]QDpDMQLK UD]JOLND L]JPHYX YL
QHPD VWDWLVWLpPNL ]QDpDMQLK UD]JOLND L]JPHYyX YDULMDQ
kontrole. Varijante BSH 05 i BSH 05 + Flobond imaWsD WLVWLpNL ]QDpDMQR YHUL
QD RVWDOH YDULMDQWH 2VWDOH NRPSRQHQWH SULQRVD V

.OMXpQH ULMHpL MDUL MHpDP )ORERQG 6& ELRVWLPXO
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EFFECT OF TREATMENT OF EARLY BARLEYSEEDS WITH POLYMER EMULSION,
BIOSTIMULATORS AND THEIR COMBINATION ON YIELD AND YIELD
COMPONENTS

SUMMARY

In 2021, an experiment of spring barley of the Dado variety was set up on the experimental
ILHOGV RI WKH .ULAHYFL &R GeDinl4 iep&Ritiofisiwith B ¥aDams hiakhely:W Z DV
Control, Flobond SC 100, BPH 04, Flobond SC 100 + BPH 04, BSH 05, Flobond SC 100 +

BSH 05.

Flobond SC 100 is a polymer, a-pyoduct in the production of oil derivatives, and applied to
seeds during the gromg season, it should improve the absorption of water from the soil and
thus reduce plant stress caused by drought in the dry period. In addition to the Flobond
preparation, the bacteria BPH 04 and BSH 05 were also used, which have a biostimulating
effect,i.e. they influence the better growth and development of plants. The aim of the research
was to determine the influence of the preparation on grain yield and yield components of spring
barley: composition, spike length, number of grains per ear, hectobigs and weight of 1000
grains. Considering the low temperatures in the budding phase, there was a 16.5% reduction in
yield and 17.1% in comparison to the control variant. The variant Flobond SC 100 showed the
significantly rarest assembly with 489.5 glm2 and the significantly lowest yield of 6.63 ha

1. Except for the variant with Flobond SC, there were no statistically significant differences
between the variants in scope density. Regarding the yield, there are no statistically significant
differences between the variant BPH 04, BPH 04 + Flobond SC 100 and the control. Variants
BSH 05 and BSH 05 + Flobond have a statistically significantly higher yield compared to other

variants. Other yield components do not statistically significantly differ bytyari

Key words: spring barley, Flobond SC 100, biostimulators, yield

37



8. a,92723,6

/XELMD WattarDNrg.

5RYHQD VDP JRGLQH X .RSULYQLFL &LYLP X .ULAHY
ANROH /MXGHYLWD ORGHFD XSLVDOD VDP VUHGQMX aNRO
NRPHUFLMDOLVW JGMH VDP PDWXULUDOD V RGOLPQLP XVS
%LOLQRIJRMVWYR ]DYUALOD VDP WH VDP LVWH JRGLQH
(NRORAND L RGUALYD SROMRSULYUHGD X WUDMDQMX RG JF
SRKDYyD BB OMDIS¥NRRCGRGEDRMHWREB LpN X 23 Rieh® jEdranja

radila sam razne stud@gVNH SRVORYH SRpHYaL RG UDGDdofra@aMHFRP S
WUJRYLQL SUHKUDPEHQLK SURL]JYRGD GURJHULML WH X N
X h QuLi& W&boratoriju za ispitivanje kvalitete poljoprivrednog reprodukcijskog materijala
EUDVPXV SOXV SURJUDP RPRJXULR PL MH RGOD]JDN X 3RUWZX
struci i engleski jezik.
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