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Caxerak

Y paay je aHamusupaHa e(QHKacHOCT XEMHjCKE 3allTHTe 3acaaa jaOyke
MIPUMjCHOM KJIACHYHOT aTOMHU3epa ca yeMmjepuBaunMa. [{usbp aHanuse je 6uo na yTBpau
NPEIHOCTH aIUIMKanuje OaXIapeHHM, KOHTPOJHMCAHUM M IIPELU3HO IOJCHICHUM
aTOMH3EpOM Yy OJHOCY Ha KJIacHuHy 3amTuTy. [lom mojMOM KiTacMyHE 3aIlTUTe
IoZipasyMHjeBa ce eKcIuloaTandja aromusepa Oe3 mpalielha HCIPaBHOCTH U
NOJCIICHOCTH OCHOBHMX IapaMeTapa (IIPOTOK IyMIle, HMCIPAaBHOCT MaHOMETpa,
HCIIPaBHOCT PACHpPCKUBaya, IOACIICHOCT KOJMYMHE Bas[yIIHE CTpPYjeé BEHTHIATOPA,
ucTpaBHOCT Mjemada wuta.). [IpemHoctn ammmkanuje OakIapeHUM aTOMH3EPOM CY
BUILIECTPYKE, a OIJIe[ajy ce MpHje CBera y YIITEIW Ipernapara, CMamely yTPOIIKa
JbYJICKOT ¥ MAIlIMHCKOT paja, a OUTaH je W eKOJIOIIKH acrekaT. EKolomky acmekar ce
OpaTH y BHAY T'yOWTaka MECTUIMIOHE TEYHOCTH y OOJHMKY 3EMIBHIIHOT ApuTa.
I[Momohy BOIOCEH3WTHMBHHX IUIOYHMIA MjEepeHH Cy TyOHWIM paJHe TEYHOCTH Ha
3eMJBUIITY, yriopelyjyhu 6axnapenu u Hebaxxaapenu aromusep. [IpenopyueHa Hopma
NP UCIIUTHBakY U3HOCcHIA je 500 [/ha, MelyyTHM NpriIMKOM Mjeperha eBHIICHTHPaHA je
HopMa on 754 Il/ha, T1j. ysehana 3a  50,80%. Pasnor yBehama je HeucnpaBan
MaHOMeETap U JIoIa AUCTpHOyIMja pacpckuBada. HakoH kanuOpanyje U mojemaBama
MOCTUTHYTA je HopMma oj 422 [/ha, ogHOCHO ymameHa 3a 55,96% y omHOCy Ha
3areyeHy. [IpumjeHa OaxxiapeHoOr U MPEeLn3HO MOoJeleHor aToMu3epa obe30ujeania je
CMamemhe HOpMe Tpetupama 3a 15,60% ox mpemopydeHe, y3 A00py NOKPHUBEHOCT
kpyHe. [Ipegaoct nmpuMjeHe KannOpHCaHOT U MPEIH3HO HOACIICHOT aTOMH3Epa OTIeaa
ce y cMamemy Apudra, a Kpo3 yMameme ApudTa 1 m000IbIIame eKOIOIKOT edeKTa.
Pesyntatn ucTpaxkuBama IOKa3yjy a C€ MPABWIHOM KaTHOpPAIMjOM 3¢MJbUIIHH
apudT MOXe CMambUTH HAa MUHUMAIIHE KOJMYWHE. AKO ce y3Me y 003up mpocjedyHa
nyjena 3amrute o1 350 KM/ha yxkibydyjyhu nujeHy MecTUIMIA, JbYICKA W MAITHHCKA
pam, WMaMmMoO Ciydaj Ja CKOHOMCKa aHajm3a TpeTHpama jadyke IIOKaszyje na
KOHTPOJINCAHA AaIUIMKaIlja yMamyje LHjeHy 3allTUTe MO0 jeIHOM TPEeTUpamy Y
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npocjeky oko 55 KM/ha. TIpojeKTOoBaHO Ha IUjelly CE30HY, YIITEIE NMPH 3alTHTH
u3Hoce oko 1100 KM/ha axo y3meMo y o03up 1a je mpocjedan Opoj Tpetupama oko 20
IyTa, y 3aBUCHOCTH OJf CE30HE JI0 CE30HE.

Kwyune pujeyu: 3amruta jabyke, eKOHOMCKa aHANN3a, 3MJBUILHU IpUPT,
KJIACHYHA U KOHTPOJIMCAHA aIUINKAIIja

YBox

Jenna on OMTHHX arpOTEXHHYKUX Mjepa y HPOM3BOAKM BONHUX KynTypa je
MEeXaHHW30BaHa XEMHjCKa 3alllTUTa o]l 0OJecTH, KOpoBa U IITeTounHa. Moxkemo pehu
Ja je caBpeMeHa HHTCH3WBHA IPOU3BO/KA ja0yke He3aMuciuBa 0e€3 XEMHjCKe
3amTHUTe. bpoj TpeTMaHa kox 3amTHTe jabyke je ox 17 mo 22 myra, y 3aBUCHOCTH O]
KIUMaTckux ¢akTtopa. Hmp. Onare 3ume omoryhaBajy Impe3umibaBame OONecTH U
MITETOYNHA, T CE€ UCTE OP30 W JAKO Pa3BUjajy Y BIAKHOM W TOILIOM MEPHOAY (ampwil,
Maj, jyH). TakBa cuTyamja Hajaxxe YecTy ymoTpeOy aToMmm3epa, T€ CaMHM THM H
030MJbaH IPHUCTYII ¥ PALIMOHATHO KOPHUIITEHE UCTOT.

[IpousBohaun Beoma Mmamo maxme TOCBehyjy oapkaBamby W KOHTPOJIH
CKJIOTIOBA M MjE€pHO peryiannoHux ypehaja Ha arommsepy. OOHIHO moJ ucmpaBHOIhy
aToMm3epa mojJpasyMujeBajy nqobap pan Imymiie, OJHOCHO aJIeKBaTaH MPOTOK Ja Ou ce
MOTao OCTBApHUTU MOTpedaH MPUTHCAK U A00pO Mujemame npenapaTta. CBakako 1a je
mymna "cpre" aroMu3epa, adH HBeHa UCIPaBHOCT He rapaHTyje u 100% kBanuTeTaHy
samTuTy. Takohe dyect cimywaj je na Bohapu He mocBehyjy NOBOJbHO Naxkmke Ha
KBaJIUTET pala Mjemava (4ecT clydaj Ha TEpeHy je Na He YKIbydyjy Mjelad),
BH3YEIIHO] KOHTPOJM pPACIpCKHBada KOjOM CE Y BEIUKO] Mjeph MOTY MPHMHUjETHTH
OJICTyTIaFba 1 TIOJIOKAj KPHUIIa BEHTHIaTopa (KalmaluTeT Ba3IylIHe CTPYje).

Haj3nauajauju gakTopu Koju yTudy Ha Npolec KBATUTETHE 3aLITUTE CY: BPCTa
U KapakTePHCTHKE 3acaja, BPEMEHCKH YCIOBH y KOjUMa C€ H3BOAM TPETUPAILC,
MOMEHAT TpHUMjeHe, U300p, MONCIICHOCT M KapaKTePUCTHKE aTOMH3epa, BpPCTa U
ocoOMHE TeCTHNHAA, HAYMH paaa, OOYYEHOCT, MOTHBHCAHOCT, O30HJEHOCT U
cnocobHOCT pykoBaoma arperata (byrapun, 2008.). Join yBujek cy y ynmoTpeOu IUCK
IUTOYHUIIE KOje N1ajy BeNWKe HOpME, a Ha HaIleM TPKHUINTY HEJOCTYIHE CYy AWU3HE C
MamHuM IpoTokoM. Ko Hac je MocTymHa IMUpoKa majiera paclipcKuBava mpousBohada
andy3 tuna ATR u lechler Tuma TR u ITR pasHux komanumja. Behuna mpoussohaua
KOjU Ha aTOMHU3epHMa UMajy TIOMEHYTe JU3He HUKaJa HUje M3BPIIMIAa KOHTPOIY Koja
0u mokaszana Koje Ou3He Tpeba MU3MHUjeHYyTH M TUME 3HATHO MOOOJbILATH KBAJUTET
TpeTupama. Heku craHmapay Hajlaxy Ja ce JU3He MOpajy 3aMHjeHUTH CBaKe ABHjeE
TOJIMHE, a TECTHUPAkE U KOHTPOIY 00aBe3HO BPIIUTH Y mpoJbehe, a He Ou OwiIo Jorie
JIM3HE MPEKOHTPOIUCATH U y TOKY Ce30He. Pa3nor Jiexu y YMIEeHHIU 1a CaMo jEIHO
TOUCHE BOJIE JIONIET KBaJHWTETa MOXE 3HATHO Ja HapylIH ONTHMAaJHE Mapamerpe
aruTAKanyje.

Jla OM KOHIIENIT MPEBEHTHUBHE aIUTHKAIKje OMO yCIjellaH, KJbyYHH MOMEHAT je
KBaJIMTETHA TMOKPUBEHOCT, OJHOCHO Ja Ha I[jeJIOKYyITHOM cTabnmy kpymHoha u Opoj
Karybuia Oy Ty jeJTHaKH IO jeTMHHIIN TIOBPIIMHE U Ja Taj Opoj Oyze onTuMaaH.
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VY BehumHHM ciydajeBa y yHoTpeOM Cy aKCHjalHU BEHTHJIATOPH, a MocebaH
mpasall pa3Boja aTOMHU3epa C aKCHjaTHUM BEHTHJIATOPOM je KOpHIINeHhe BEHTUIATOPA
ca TpPOMjCHMBHM KamalTeTOM Ba3gyxa. [IpoMmjeHa Kamamurera W3BOAM C€
3aKpeTameM JIONATHIIA BEHTHIIATOpa (IIpoMjeHa HallaJHOT yIiia).

BenTunarop Moke yBEIHKO J1a yTUYE Ha KBATUTET aIlUTUKAIHje, Tj. Y CIydajy
JIoIIe TIOACIICHOCTH KOJHMYHMHE Ba3AyLIHE CTpyje NpenapaT He CTUTHE J0 oApeheHux
IIjeJIoBa KpyHe FUIH MIPOJIa3d Kpo3 KPYHY U 3aBpIllaBa y OOMUKY ApHQTa (Ba3AyIIHOT U
3eMJBULIHOT). AKCHjaJIHU BEHTHJIATOPH CY OMHJbEHHU jep Ccy e(pUKACHH Yy LIMPOKOM
OIlCcery BpPEMEHCKMX YCJIOBa, Kao M 300r KoHCTpykinmje U uujeHe (Cross, 2001.)
[Ipobnem mpuMjeHe aToMmm3epa C aKCHjaJTHUM BEHTWJIATOPOM OTJIeNla C€ Y BEIHKOM
opudty, dak mo 60% pamHe TewHOCT M3ryOM ce y oOmuky apudra. [IpumjeHa
CaBpEeMCHHUjUX KOHLENIMja aTomu3epa (TyHEICKHM, C LHjEBHUM YyCMjepHUBauuMa,
ynorpeda yINTPaCOHWYHHX WJIM ONTHYKHAX CEeH30pa), omoryhaBa paj Cc MamhM
HOpMaMa, a cMamyje ApudT u noBehaBa edukacHOCT pama. Ymorpeba ceHzopa npu
aTUTUKalMji  OKapaKTepHcaHa je KAao CelICKTHBHA aluldKalMja W HE caMmo Ja je
EKOJIOIIKM TPHUXBATJBMBA, HETO je OIMYHA M Ca E€KOHOMCKOT acleKTa, Kao M ca
acniekTa ononomke epukacHoctu (Cemnap, 2007.). Ce HaBeneHe Mjepe mMo0O0JbIIABAjY
e(uKacHOCT aIUIMKaluje, ajld W M3UCKY]y oapeheHa ynarama. Y mnopehemy ca
HaBEJCHWM KOHIIeMIMjaMa aTOMHu3epa, KOHTposia, KanuOpamuja H  MPEru3HO
MoJiclIaBabe 3axXTHjeBa 3HATHO Mama Yyllarama y3 Jo0ujare Npelu3Hujer |
edukacHujer ypehaja koju 06e36jehyje KBaauTeTHH]Y 1 eKOHOMUYHH]Y arTUKAIH]y.

PenTabunHocT Bohapcke MPOM3BOAKE MOAPA3yMHjE€Ba IITO Mama ylarama,
BEJIMKY POJHOCT, y3 HCTOBPEMEHO KBAJIMTETHE U 3/JpaBCTBEHO Oe30HjeHe TUIOIOBE.

CKynH NeCTHIUAN U MamaK KBaJHTCTHE U NOCTYIHE BOAE Y BEreTallHOHOM
HEepUOAy 3aXTHjeBajy 030MJbaH M TNpO(EeCHOHATAH MPUCTYN 3alITUTH, OXHOCHO
NOJICIIIaBalby aTOMHU3Epa OF KOJUX YBENHMKO 3aBHUCH KBamuteT 3amrure. C apyre
CTpaHe, clpedaBame 3arahema 3eMJBHINTAa M BOJIOTOKOBA Y MHOTHUM 3eMJbaMa He
IpecTaBba CaMO MOpaJHy, HEr0 W 3aKOHCKy obaBe3y. KpamureT armuumkarmje je
HEOITXOJHO MoJWhKM Ha BWINM HUBO HAPOYHWTO y HAIIUM YCJIOBHUM TIJje ce Ousbexe
3Ha4yajHa OJCTyNama Ol CBera HaBENEHOT. Y TOM NWJBY pa3BHjeHE Ccy OpojHe
KOHIIETIMje aToMHM3epa U JOoJAaTHHX ypebhaja Koju 3axTHjeBajy yiaramba U AOHATHO
NOCKYIUbYjy TNpOM3BOABY. HIp. 3amjeHa KIACHUHUX AaToMM3epa MOOOJBIIAHUM
KOHCTpYKIIMjaMa, NMPUMjeHa aToMu3epa ca 1" ycMjepHBauuMa W yBOljeme y mpakcy
TYHEJICKUX aTOMH3epa, Y BEJIHKO] MjepH YHampehyje Aemno3unujy MNEecTHLUAAa Ha
TpeTupane 00jeKTe, ajli UCTOBPEMEHO U MOCKYIUJbYje pou3Boaky. Hemro jedrunuja,
a edukacHHja pjemema TpecTaBjba MPHMjEHA HHEKTOPCKAX pPAaclpcKuBada U
CEeJICKTHBHA aIllIMKalija, a HajMama yllarama 3axTHjeBa IMpaBUJHA KanuOpanuja u
KOHTpOJIa aTOMHU3Epa.

Marepujanu u MeToie
nse ucnuTHBama je 0Mo MpHKa3aTH e(PUKACHOCT 3allTHTE aTOMHU3epa MpHje

Kanubpanuje 1 epUKaCHOCT MCTOT aToMH3epa Iociuje KanuOpauuje, Oaxaapema U
nojemraBama (ci.1.). Kao oIjera KBaiuTeTa TpeTHpama KOPHUINTEHE CY
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BOJIOCEH3UTHBHE IUIOYMIIC M Mjepad Op3HWHE BjeTpa-aHeMoMeTap, mpoussohaua Testo”,
Tun 416.

Cn. 1. UcniutuBanu atoMusep
Analyzed atomizer

HcnuTrBaHM aTOMH3Ep je HOIICHEe KOHIIENINje, 3apeMHHe pe3epBoapa 440 1.
[puje koHTpONIE U KanHOpaIyje aTOMU3Ep je UCIHUTaH Y BONWmaKy U eBHICHTHPAHU Cy
napaMmerpu: Op3WHa KpeTama, paJHd MPUTHCAK, Opoj oOpTaja KapJaHCKOT BpaTHIIA,
KamnalyTeT BEHTUIATOpa, TOKPUBEHOCT NucTa Ha BucuHama 50, 130, 210 u 290 cm ox
3eMJbe. MjepeH je MHTEH3UTET 3eMJBUIIIHOT Apu(Ta Yy TPETHPAHOM PELy, a INIOUHUIE Cy
[ocTaBJbaHe Ha pacrojatby on 1 m. TTOKPHBEHOCT BOJOCCH3UTHBHUX IUIOYHIA j€
eBUJICHTHpaHa Ha OCHOBY jeIHOT MPOXOJa, a OYHTaBaHa je momohy mporpama Imagel.
IIporpam omoryhaBa o0Opagy W aHamM3y CIHKE, W3padyyHABame 3aJaHE IOBPIIMHE
pepayyHaBamkEM BPHjSJHOCTH Y MUKCEINMA U MPUKA3UBAHE CTATUCTUKE MIPOPAUyHA.

HctpaxuBame je o0aBJbeHO y 3acajy jaOyke copTa ajuape] CTapoM TpHU
roauHe, BucuHe 290 cm, a pacTojame 0]l 3eMJbe 10 TpBe rpaHe n3Hocu 50 cm.

CBu HaBeleHH MapaMeTpPU MjEpeHH Cy IpHje U MOocCIuje Kaauoparuje H
IoJIeIIaBaka 1 Kao TaKBH yIopehuBanu.

Pesynratu n nuckycuja

Exonomiku npuxBaT/bUBa TEXHUKA 32 aIUIMKAIH]y MECTUIMIA Pa3BHjeHA je ca
LIJbEM CMambelha MOTPOLIkEe MNEeCTHIHIA, Y3 HCTOBpeMeHO IMoBehambe HUXOBE
epUKacCHOCTH H cMameme Tryourtaka ycnen npudra (Cemmap, 2009.). Crame
pacnpckuBava, OJHOCHO THI M TIO3WIMja paclpcKuBaya Ha aToMH3epy ca
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onroBapajyhuM MPOTOKOM, YBEIIMKO yTHYe Ha C(PHUKACHOCT IMjeJIor aToMHU3epa, a
CTame ca acleKTa NPOIIMPEHOCTH WM 3aIlylIeHOCT MOXeE Jia NpOY3POKYyje BeIHKe
npobiieMe TIpH 3aITUTH. ATOMH3Ep KOjU j€ KOPHIINTEH NMPU UCIIUTHBAY ONPEMJbEH je
pacnpckuBaunmMa lechler TR/ITR 80-02, unju je xanmaruret 1,49 [/min npu NpUTUCKY
on 11 bara, nok cy pacnpckuBauu tuna TR/ITR 80-015 umanu npotok 1,13 I/min npu
UCTOM NPUTHCKY. VIcIMTHBaHN aToMH3ep MMa IO IEeCT paclpcKuBaya ca JHjeBe U ca
IecHe cTpaHe. PacrpckWBaun Cy HCHOHTHBaHM TOMONY MjepHHX MEH3ypa, Tj. Ha
onpeheHOM MPHUTUCKY MYIITEHU CYy Y paa y Tpajamy OX jemHOr MHUHyTa. Pesynratu
IPOTOKa MpHje MoJenIaBama U Kalubpanyje MpuKka3aHu Cy Ha XUCTOTrpaMy - CIIHKa 2.

a).

545 435325215105 005115225 3 35 4 455 545 4 35 3 25 2 45 105 0 05 1 15 2 25 3 35 4 45 5

Kapacitet rasprskivata sa lijeve i desne strane,nakon kalibracije (I/min) Kapacitet rasprskivata sa lijeve i desne strane (I/min)

a) 0)
Cu. 2. Xucrorpam aucTpudynuje aToMusepa, npuje U Mociije Kanuoparuje
Histogram of the atomizer's distribution, before and after calibration

Ha cnumm 2. 6) mpuikasaHu cy IPOTOIM paclpcKyABaya MpHiaroheHu oomky
KpYHe, Tj. BpIlIEHa Cy MOJEIIaBamba y 3aBUCHOCTH OJ MOTpeOHE KOMUUuHE 3a oxpeheny
30HY KpYyHE.

CBe KoHIEMIMje aromu3epa omoryhaBajy Op3y azxanranujy ypehaja 3a
pa3IuuuTe HOpME ca acrekTa ynorpebe pacnpckuBada (MUH. 2 THIA pacIPCKUBAYa 1Mo
CBaKoj TIO3HIIMjH, & HEKH W BUIIIE), a CBE C IIMJbeM oMoryhaBama pa3IMIUuTHX HOPMHU
Tpetupama. KopHireHn aToMu3ep OMpeMIbCH je ca ABa THIIA PACIIPCKUBava (3UMCKO U
JbETHO TpeTHpame). YIPaBo Taj MOMEHAT KOPHUILTEH je Kako Ou ajanTauuja y OKBHPY
kanuOpanyje 3axTHjeBaja INTO Mame TpolikoBe. [locTojame pa3NIU4YMTUX THUIIOBA
pacnpckrBada Ha Hocady omoryhaBa Op3y W edHuKacHy 3aMjeHy paclpcKhBada
onrosapajyher nmporoka. ¥ oBOM cily4ajy paclpcKuBay Ha MO3ULMjU 1. ¢ TujeBe cTpaHe
3aMUjCHEH je POTHPAmEeM HOCAada M IIOCTABJBAEHEM PACIPCKHUBAdYa MAbET MPOTOKA Y
(dbysK1Mjy. PacnpckuBad Ha TIO3UIU)HU 2. U3MH]CHEH j€ paClpCKUBadYeM ca TOo3HIuje 3.
C UCTe CTpaHe y3 npeunihame, oK je paclpcKuBay Ha MO3ULHjH 3. y3€T ca MOo3UlHje
6. c necHe crpaHe. YeTBpTa U nera Mo3ulMja cy J0OHjeHE POTHPAmEM paclpCcKUBava
Mamer MPOTOKa, a Mo3undja 6. je MCKIbYy4YeHA Y IOTIYHOCTH C IIJBEM YMAambEeHha
Ba3IyIIHOT apudra.

Bazaymnu apudt je MjepeH moMohy BOJOCEH3WTHBHHX IUIOYMLA KOje Cy
MIOCTaBJbAaHE U3HA KPyHE Ha HOcade.
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HecHa crpaHa je mopelraBaHa Ha WCTH HAYWH, TaKO Ja je paclpcKuBad Ha
MO3WLHUjH 1. y MOTHYHOCTH HCKJBYYEH W3 pa3liora yMamema 3eMJBHIITHOT apudra.
PacnpckuBay Ha mo3unuju 2. ¢ JeCHE CTpaHe je Takohe pOoTHpaH Ha UCTOM HOcaugy,
TaKo Jia je ToCTaB/beH y (YHKIHjy PaclpcKHBad Mamer mpotoka. Ha mo3ummjy 3. ¢
JIECHE CTpaHEe MOCTABJbEH je PACIPCKUBAY KOjU C€ HAJa3Mo Ha MO3MULHUjU 5. C JIHjeBe
CTpaHe MpHje KOHTPOJIe, 0K je Ha TO3ULHUjy 5. TIOCTaB/beH PACIPCKUBAY ca MO3HIINje
6. ¢ mujeBe cTpane. [lo3umyja 6. je oOHjeHAa POTUPABEM HOCAYa, OAHOCHO MyIITamheM
y ¢ynkuujy pacnpckuBaua TR/ITR 80-015.

Tpeba HarnmacuTu Aa OBaj clydaj KanuOpaluje U MojAeulaBama y MOTIYHOCTH
omoryhapa epUKacHHUjy 3alITUTY, TUPEKTHO yTHYE HA CMambemhe HOPME, 3eMJBUIITHOT U
Ba3IyIIHOT Ipu(Ta, a MHIUPEKTHO MOOOJbIIaBa EKOMOMCKH edeKaT Kpo3 yMameHY
HOTPOLIE Npenapara, 001MMa JbYJICKOT M MaIlIMHCKOT pajia.

Ta6. 1. 3emspumau qpudT, MpHUje U NOCIHje KaauOpanuje
Land drift, before and after calibration

[TOKPHBEHOCT IUIOYHIIA-TIHjEBO O
aromusepa
Coverage of the plate — on the left side
from atomizer [% |

TTOKPUBEHOCT TUIOYHIIA-TECHO OJL
atomusepa / Coverage of the plate — on

the right side from atomizer [%]

54|3|z|/ 0 /|z|3|4|5

3eMJBUIIHE APUPT - pHje Kamuoparyje
Land drift — before calibration

9 16 | 44 | 48 | 46 | 53 ] 51 | 52 [ 22 ] 18 [ 5

3eMJBUIITHE JPUPT - MOCIHje KaTuOpamuje
Land drift — after calibration

1 [ 3 ] 2 1 7 1 5 1 4 [ 1unuJl 6 1 21T 3 To

0. CpenyHa peia IOKJIama ce ca IeHTPATHOM 0COM arperara/
The middle of the raw matches the central axis of the aggregate
¢ VYnamenoct of cpenune pexa 0,8 m/
Distance from the middle of the row 0.8m
2 YpameHocT of cpenune pexa 1,6 m/
Distance from the middle of the row 1.6m
2 VaameHocT of cpenmHe pena 2,4 m/
Distance from the middle of the row 2.4m
4 YnmaseHoCT on1 cpenviHe pena 3,2 m/
Distance from the middle of the row 3.2m
Z  VnaameHoct of cpenune pena 4,0 m/
Distance from the middle of the row 4.0m

VY rtabenu 1. mpukazaHO je CMambEHE 3EMIJBHINHOT ApU(Ta Ha TO3UIHUJH 5. C
JMjeBe CTPaHE W MeTa MO3MIKja C IeCHEe CTPaHe, Ka0 U Y CPEIMHHU pefia KOjUM Mpojia3u
arperat. [lnounna Koja ce Hajasum Ha CpPeAMHM peja MOKasyje cMameme pudra ca
53% Ha 4% NOKPUBEHOCTH HaKOH obaBJbeHE KaimuOparmje. IlpocjeuHa MOKpHBEHOCT
IUIOYWIa C JIMjeBe CTpaHe IpHje KaimmOparmje w3Hocmima je 32,60%, a mocmuje
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kanuOpanuje 3,60%. Ha mecHoj cTpaHu je ciW9HA CHTyanudja, 3eMJBHIIHH IPUQPT
yMameH je KaInOpalujoM ca Mpocjeka NOKpUBEHOCTH miounna o1 29,60% na 4,40%.
EdukacHocT kamubpanmje oryiesja ce Kpo3 MOKPHUBEHOCT BOJIOCCH3WTHUBHHUX
IUTOYUIIA ¥ CaMOj KPYHH, T€ Cy IUIOYHIIEe IIOCTABJbCHE HA YCTUPH BHCHHE KaKO je
OMMCAHO y METOAOJNIOTHjH paja, a pe3yiaTaTH, OTHOCHO IIOKPUBEHOCT IUIOYHUIIA
npuKa3aHe cy y tabenama 2. u 3.
TabGena 2. mpukazyje eQUKacHOCT aToMHu3epa mpHje Kaiaubpanuje, a Tabena 3.
e(pMKACHOCT aTOMU3epa MOCIHje Kanubpanyje, Tj. MOKPHBEHOCT JIUIA ¥ HAJIN4ja JIUCTA.
VY tabenu 2. npuka3zaHe Cy BPHjeIHOCTH MOKPUBEHOCTH IIOYUIA U3PAKEHE Y
nporneHTrMa. [IpocjeyHa MOKPUBEHOCT JIUIIA JINCTA Ha JIMjeBOj CTPAaHH M3HOCHIA je
48,25%, oK je Ha IECHOj CTpaHU MPOCjeYHA MOKPUBEHOCT Numa m3Hocwia 53,00%.
Hamnuje nucta je HemrTo cnaOuje MOKPUBEHO, JHMjeBa CTpaHa HMa MPOCjEUHY
nokpuseHocT ox 42,00%, a mecHa joir Mamy 1 oHa n3HOCH 36,50%.

Tab. 2. EpukacHoCT aTOMH3epa mpuje Kamubparje
Efficiency of atomizer before calibration

Honoxaj Jlujesa ctpana/ Left side [ecna ctpana/ Right side
IE;)‘CIZH;;. ITokpuseHoct [%] Bp.xamu TToxpuBeHOCT [%] Ep.KaHI/I‘
the plate Coverage The number of drops Coverage The number of drops
JTune Hanuyje Jlune Hanunuje JIuue Hanunuje JIuue Hanunuje
Surface | Back side | Surface | Back side | Surface | Back side Surface Back side
1 43 23 58 30 46 28 68 40
2 36 42 50 48 57 41 83 50
3. 64 51 89 72 58 34 72 51
4. 50 52 76 67 51 43 64 54
x_l 48,25 42,00 68,20 54,25 53,00 36,50 71,70 48,75
X, 45,12 61,36 44,75 60,20

VYkymHa TpocjeyHa MOKPHBEHOCT JIMIA JICTA MpHje KaauOpaluje HU3HOCH
50,62%, a Hanu4ja nucta 39,25%.

Tabena 3. mnpukasyje e(pUKacHOCT HAKOH KanuOparmuje. Bpujeanoctu
MMOKPUBEHOCTH JIMIIa JIMUCTa Ha JUjeBoj cTpanu kpehy ce ox 41% no 61%, a npocjeuna
nokpuseHocT je 49,50%. IlokpuBeHOCT HalM4ja JTUCTA HA JIMjeBoj cTpaHu Kpehe ce on
28% 1o 52%, a mpocjeuna mokpuseHocT je 41,50%. Ha mujeBoj crpann nmamo 0oJby
MOPUBEHOCT JIMIIA JIUCTA Y OAHOCY Ha CHTYyallHjy NpHje KauuoOpalyje, a HaJlu4dje JIUCTa
j€ HEIITO MaJIo JIOIIHje TOKPUBEHO.

Kana je y nuramy JecHa cTpaHa Ty je cuTyamuja cieneha: mokpuBeHOCT TuIa
mucra kperana ce on 48% mo 65%, a mpocjek je 54,25% u Ty umMaMo HomTo 0O0JbY
MOKPUBEHOCT Y OJHOCY Ha MpPBY BapujaHTy Tj. npuje Kanubpauuje. Hannyje nucra Ha
JIECHOj CTpaHU MHOTO je 00Jbe MOKPHUBEHO Y OJHOCY Ha CTame IMpHje KaInOpamuje u
IpOCjevHa MMOKPUBEHOCT U3HOocH 41,25%.
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Ta0. 3. EdpuracHOCT aTOMHU3epa Mmociuje Kamuopanmje

Efficiency of atomizer after calibration

) JlujeBa ctpana/ Left side JHecHa crpana/ Right side
IMonoxaj T S o >
IIoumIe OKPUBEHOCT [A]] Bp.KaHI/I OKPUBEHOCT [A)] Ep.Karm
Place of Coverage The number of drops Coverage The number of drops
the plate JIune H;J:::I?e JInne Hanunuje JInne Hanunuje JIune Hanunuje
Surface side Surface | Back side | Surface | Back side Surface Back side
1 41 28 52 37 48 36 64 41
2 54 52 71 60 53 48 56 56
3 61 46 88 53 65 39 93 49
4. 42 40 60 47 51 42 67 68
x_l 49,50 41,50 67,75 49,25 54,25 41,25 70,00 53,50
Z 45,50 58,50 47,75 61,75

X, - Ilpocjex mokpuBEeHOCTH M Opoja Kary, JINIA/HaTH4ja JTHCTa

Average of coverage and the number of drops of the leaf surface/back side

X, - Ilpocjex moxpuBeHOCTH 1 6pOja KamK MO CTpaHaMa

Average of coverage and number of drops per side

IIpocjex Opoja kamu Kol BapujaHTe MpHje KaluOpaldje Ha JIHjeBOj CTPAHHU je
61,22, a Ha gecHoj 60,22. Ilocnuje kaymOpaiyje npocjedad Opoj Kamd Ha JIMjeBOj
cTpanu je 58,50 U HE3HATHO je MambH Y OJHOCY Ha CTame Npuje Kaauopauuje, 10K je Ha
JIECHOj CTpaHU MpocjeyaH Opoj kamu je 61,75 u OoJbM je y ONHOCY Ha CTame TMpHje
Kanuopanmje.

3akJbyyak

HctpaxuBama Koja cy o0aB/beHa MOKa3yjy Jla y3 MUHUMAallHA yiaramba MOXKe
Jla ce y BEJIMKO] Mjepu TO0OJbINa JACMO3WIHja MECTHIHIA W M000JbIIa KBATUTET
3amTUTe. YMoTpeba KaauOpucaHuX W J00po TOJCHICHWX aromu3epa omoryhyje
yiteny nectunmna u g0 44,03%, a ocTtBapeHe Cy 3HA4ajHO HIDKE BPUjEIHOCTH
ryOWTaka ca acmekTa 3eMJBHIIHOT apudTa M CBEAEH je Ha BpHjeOHOCTH 10 5% y
OJIHOCY Ha KJIACUYHY aIlIHKaIMjy. YMoTpeOa KaluOpHCAaHWX aToOMH3epa HApOYUTO
J0Jla3u [0 M3pakaja MpH 3aIUTUTH MIAAMX 3acaja raje je KpyHa ciabo pa3BHjeHa, a
cmameme ApudTa Behe je u 10 50% y ogHOCY Ha KiIacuuHy arumkanujy. Ha oBom
npHUMjepy IOKa3aHO je Ja ce Kpo3 MpPaBHIHY KaluOpalujy TyOHIIM 3HATHO MOTY
CMambHUTU (ca mpocjedyHe NokpuBeHOCTH 32,27% muounua, Koje Mjepe 3eMJbUIIHU
IpudT, cMameHa je Ha 5%).

AKTyellHa UCTpaxKHBama yKa3yjy Ha MOTYNHOCTH KBAIMTETHE aruTUKaIldje U
Kpo3 yWITely Y OAHOCY Ha IpenopydeHy HopMmy ox 15,60%, a Ha OCHOBY OBOT
EKCTPEMHOT TIpuMjepa KOju HUje PUjEeTKOCT y MpaKcH, yiTene uzHoce u 10 60%.
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HcnuTtrBama Mokasyjy Jia MPaBHIHOM KaTHOpalHMjoM MOXE Ja Ce OCTBapu
Beha mokpuBeHOCT KpyHE 3a 3,67% y3 cCMameme HOPME IITO alCONyTHO OINMpaBIaBa
KOHTPOITY U KaIHOpaIijy aToMu3epa.

Ca acmekta eKOHOMCKe aHanmze ymrena ox 15,60%, koja je moOujeHa
KanuOpaIyjom, mpepadyHara Ha mujeny ce3oHy n3Hocu oko 1100 KM/ha. Ilpema oBom
UCIIUTHBAKY, TZje je eBuaeHTHpaHa HopMa Beha 3a 44,03%, Te KOpeKuujoM HCTE,
uMaMo 3a ce30Hy ymreay oxa MuHHManHuX 2300 KM/ha y 3aBHCHOCTH KOjU ce
npenapar KOpUCTH.

Camo ucripaBaH, KOHTPOJIHMCaH, OaXJapeH U JoOpo MOAEIIEH aTOMHU3ep MOXe
WCIYHUTH CBE CTPOXKH]jE MPOIUCE KOje HalaXe CaBpEeMEHO WHTEH3WBHO BohapcTBo, a
eexar TakBe 3aIITHTE OMOTryhaBa WCIUIATHBY ¥ KBAJUTETHY NPOW3BOIBY. llox
MO0jMOM KBAJIMTETaH MMPOU3BO MUCIH CE€ Ha 3PaBCTBEHO 0e30jeHy MPOU3BOABY K0jOj
ce y TIoCIIeIih¢ BpUjeMe CBe BUIlle TocBehyje makKmba.
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Abstract

The paper shows effectiveness of the chemical protection in apple orchards using
traditional sprayer with routers. The research was aimed to determine the benefits of
application with calibrated, controlled and precise sprayer compared to traditional one. The
expression “traditional one” refers to the protection and uses of sprayer without correctness
monitoring and adjustment of basic parameters (flow pump, pressure gauge accuracy,
correctness sprinklers, proper amount of air flow fans, mixers etc.). Benefits of application
with calibrated sprayer are multiple, and are reflected primarily in smaller application
quantities, reduced labor and machine work, and fostered environmental aspects.
Environmental aspects are monitored as a loss in the form of liquid pesticide drift on the
soil surface. Using water sensitive strips losses of working liquid on the ground were
measured, comparing calibrated and not calibrated sprayer. The recommended standard
norm for testing was 500 //ha. However, during measurement the norm of 754 I/ha was
recorded, which was increased for 50.80 %. The reason for increase was faulty gauge and
poor distribution of nozzles. After calibration and tuning, the norm of 422 I/ha was
achieved, or 55.96 % reduction compared to the old setting. Uses of calibrated and
precisely tuned sprayer ensured the reduction of treatment norm for 15.60% less than
recommended, with good coverage of the crown. The advantage of application of calibrated
and precisely tuned sprayer is evident in reduced drift and improvement of ecological
effect. The research results show that with correct calibration the soil drift can be reduced
to a minimum quantity. If we take into account that the average cost of plant protection is
350 KM/ha, including the cost of pesticides, labor and machine work, we have the case that
the economic analysis shows that treatments with controlled sprayer reduces cost of
protection per treatment on average about 55 KM/ha. Projected for the entire season, the
savings are amounted to total of 1100 KM/ha if we take into account that the average
number of treatment is about 20 times, depending of the season.

Key words: apple protection, economic analysis, soil drift, traditional and
controlled application
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