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Abstract

Luse oBor paja je Aa ce MpuKake TEXHOJIOTHja rajermha OOpOBHUIIE, TIPe CBETa ca acleKkTa (pepTHIn3ainje
Y HaBOmaBama ((pepTuramyja), Kao ¥ OCTBAPEHH MPUHOCHU Y 3acany OOpOBHHIIE rajeHe y cakcujama. Jla
OM ce MOCTUIVIM ONTHMAJIHUA TPHHOCH, HABOJAKABAkC W HUCXpaHa Ousbaka Tpeba aa cy n1o0po
n30aaHCHUpaHy, IITO je Y OBOM Pajly M MpuKazaHo. 3acaja ce Hana3u y Hemenukyhama, ommriuaa Coror.
JlokanuTeT je moromaH 3a y3roj 60poBHHUIIE 300T TONOrpad)CKUX yCIoBa, HAJIMOPCKE BHCHUHE, KITMMAaTCKAX
(dakTopa u BojocHab/ieBamba. bopoBHuIia je 3acaliena y cakcuje 3anpemune 45 L. Kopumihenu cyncrpar je
,»Jlerpo® ca 25 % mnepnura. 3a depruranmjy je npuMermeHa Kanasbka mpotuiiaja oq 4 L ca kamajyhinm
Meny3ama Ha 4 cTpaHe, paay yHU(pOpMHE TUCTPHUOYIIHje BOJE O 11es1oj cakcuju. CHCTEeM 3a HaBOHhaBambhe
je onpemibeH U ypehajuma koju npeko 3agatux pH u EC (enexTpuiHa npoBOAJBUBOCT) BPEJHOCTH ITOBJIAYE
onropapajyhy xosnmuuny hyOpuBa u3 Tanka. OBakaB HayMH JUCTPUOyIUje Boje oMmoryhaBa Mperu3Hy
KOHTPOJIy IapaMeTapa KBaIuTeTa BOJIE 3a HaBOAmaBame, kao mto cy PH Bpennoctu u EC. OGe36ehena je
no0pa peHaxa cakcHje, Koja ce TMOCTIbKe nepdopanyjama aHa cakchje U OOYHHX CTpaHa ca HEKOJIHMKO
OTBOpa pa3HMX Belu4rHa M oOyimka. KonmunHa Boje Koja je TOTpOIIeHa Yy BEreTaloHOM MEepUOY
OOpOBHHIIE TOKOM JIpYTe TOJAMHE Y3roja 3a HaBoamaBame 9.000 Omsbaka usHocwia je ykymao 2817700L,
omHocHo 2817,7m® Bone. OctBapenu cy mpuxocu Goposuie ox 14.000 kg y npBoj poaHoj roguHu u
38.000 kg y mpyroj roguau poaa. To 3Hauu j1a je 3a npuroc 6oposruiie o 1 kg morpomrero 201,21 L Boze,
Tj. a ce ca Moxe mpoussectu 4,96 kg Goposruie nmo m® Boge. HajBuie Boze je NPUMEmBEHO Y MecCeIy
jyny (92 nautpa no cakcuju). Mepewse EC BpenqHOCTH pacTBOpa je BPIIEHO CBaKOJHEBHO, 300T IIPOMEHE
BPEIHOCTH Y OLIETKY, KOja je 3aBHCHJIA OJ] YCBOjeHe KOJIMYHMHE XpaHuBa. [loTpomma Boje je oapehuBana
TpajarbeM HaBOJHaBamba C jEeJHE CTpaHe U OIETKOM C Jpyre crpaHe. Bpemnoctu pH y Bomm 3a
HaBOJFH-aBarbe Cy OpykaBaHe y rpanuiiama 5,0-5,5, a EC-a ox 1,3-2,5dS/m, y ometky ox 0,6 mo 2,3 dS/m.
VY ronunu pacaljuBama ocTBapeH je npuHoc of 77 ¢ no Omsbin. OcTBapeHH Cy BeOMa BUCOKH HPUHOCH OJ1
1,5 kg mmo 6usbIn y IpBOj TOAMHM poja 1 9ak 4,2 Kg 1o 6uibitn y apyroj roguau poaa. [IpocedHa moTpolimsa
BOJIE y IIEpHOJly BereTaluje n3Hocuia je 3 L mo Omibiy, a yKyliHa HopMa HaBO/IlkaBamba n3HocuIia je 313
L mo OusbIn.
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YBoa

Pa3Boj cucrema 3a HaBOJmaBamkE Kal IO Kall JOHEO je OpojHE ONAKIIMIE Yy MPoIecy
HABO/HaBamka, Ka0 U HHTEH3WBUPabe OUIbHE IPOU3BOIHE, IPE CBEra YBOhemheM ayToMaTH3aIuje
pama cucrema, IOTOM pa3Boja pasHux ypehaja 3a depTurainujy, modeBmd O BEHTYPHU IIEBH,
KIUIHAX IyMIIH, HE-EKTOpa, Ma cBe a0 HaHo TexHojoruja (Al-Juthery, 2021). Texuomoruja ce
CTaJTHO yHarpehyje, ajau caM mpoliec ucxpane Ousbaka myreM pepTUraimje y BeJIUKO] MEpH 3aBUCH
0] KapaKTEPUCTHKA 3EMJBHIITA, KIMMATCKHUX yCIIOBA, KBAJIUTETA BOJIC 32 HABOIHABAE U CUCTEMA
y3roja oapehene OusbHe BpcTe. He mOctoju jeauHCTBEH pernent depTUranuje KOju ce MOXKeE
MPUMEHUTH Ha CBUM IO/IPYYjHUMa, YaK HH 32 HajIIpoydaBaHHje OMJbHE BPCTE KaKBE Cy KyKypy3 H
nmieHua. Mory ce NpUMEHHTH caMO OIIITH NPUHIMIHN, KOju Tpeba na cy y (yHKOHUjH
MOJBONIPUBPETHE, €KOHOMCKE M EKOJIOIKe edukacHoCTH (eKo-exo-edukaHocT). [lox exo-exo-
epukacHomhy moapazyMeBa ceé MHUHUMAIHU YTPOIIAK BOJE, XpaHMBAa M EHEPrHje KOju Ou
oMoryhmnu muHUManHO 3araljelse >KMBOTHE CpEIWMHE y3 MOCTHU3amke MaKCHMalHE IOOWTH
(Abdella, et al., 2021; Maia, 2016).

[TpousBoama Goposuuile y CpOuju ce peanu3syje Ha peJaTHBHO MAJIKUM IOBPIIMHAMA 10
oko 1500 xexrapa (MunuBojeBuh u cap. 2020), nako MOCTOje MOBOJBHU arpOSKOJIONIN YCIOBH 3a
WBeH y3roj. Ilocnenmux HEKOJNIMKO TOJMHA youaBa C€ TPEHJ MHTEH3MBHOT moBehama 3acaia
OOpOBHMIIA Ca IIMPECHEM IMPOU3BOJAHUX MOBPIIMHA BaH OpPJCKO-IUIAHMHCKUX Tojapydja. [lo
HE3BaHWYHUM TOJIAIlMa, IPOU3BOAKA OOpoBHHIIE ce o00aBjba Ha oko 2500 xekrapa
(https://agroportal.rs). Tlomuraytu 3acaau ce mory Hahu on bauke Tomose mo JleckoBua, of

[lanma u bajune bamTe 1o Kmaxkesna, unak Hajsehe nmospiwae ce Hanase y [lymamuju. Moxe
ce pehm fa cy OpICKO-TUIAHUHCKU TojaceBH ca HUCKOM PH Bpemnomthy 3emspumra (4,0 - 5,05,
ontumanHo 4,5-5,0) ¥ MOBOJFHUM TEKCTYPHHM CBOjCTBUMA 3€MJBHINTA TPUPOJHO CTAHUIITE
oopoBuune (Huxomuh, 2006). 3emspuinTa ca BHCOKHM Caap)kajeM TJHHE W BHCOKOM PH
BpeHoIIhy OTekaBajy MpOU3BOAkY OOPOBHHUIIE, 11 CE U3 TOT Pa3iora TEXHOJIOTH]ja IPOU3BO/IHE
y OBUM YCIIOBHMa M€Ha, Tj. IPeJIa3u ce Ha y3roj y cakcHjaMa Ha CyTCTpaTy. 3a MoJIu3ame 3acajia
OOpOBHMUIIE Y CaKkCHjaMa HEOIIXOHa Cy BeJMKa MHBECTUIIMOHA yiarama, yak o 120.000 espa 3a
npousBoamy y 6ankoBuma a0 150.000 eBpa 3a mpousBonmy y cakcujama (Cybortuh, 2022), y3
cyOBeHIHje Kpo3 arparny nmonutuky (Kibajuh u cap., 2022). Jla 6u ce cpeacTBa moBpaTHiia Kpo3
MPUHOC, CUCTEM 3a HABO/WmaBame U mpolec depruraiuje Tpeda 100po MOCTaBUTH, TaKO Ja Ce
MIOCTUTHE MaKCHUMaJIHA €K0-eKO0-e(h)HKaHOCT.

I{us oBora pajna je Aa ce Ha NpUMepy cliydyaja 3acaja OOpPOBHHUIIE y cakcujama Ha
nokanuteTy y Hemennkyhama, ommruaa ComnoT, MpUKaxy: AeTajbHA TEXHOJOTHja (pepTurarmje,
0]l MOJI3aka 3acajia 10 Apyre roJuHe POJHOCTH, OCTBAPEHU IPUHOCHU U €(PUKACHOCT KOpUlThema
BOJIE.

dakTopy KOjU Cy HAIlUM MUCKYCTBOM Ha TepeHY YTBpH)EHM Kao MPECYJHU y MOIU3AY
3acajia MOTry J1a OyAy MoJieJbeHH y 4 BeJIMKe IpyIe: JoKaluja, KapakTepUCTHUKE 3acaja U KBAJIUTET
CYyIICTpaTa, HaBO/IlbaBalkhe€ — METO/, KOJMYMHA U KBAJIUTET BOJE 3a HABOAHABaHE; TEXHOJIOTH]a
HCXpaHe, eKO-eKO ePUKACHOCT.
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Marepujaan u Mmeroae

[MomurnyTu 3acan Hamasu ce Ha Teputopuju onmruHe Conor, y ceny Hemenukyhe. Haamopcka
BrucrHa Hemenukyha je oko 200 M u kapaTepuCTUYHA j€ 10jaBa yMEPEHUX BETPOBA YIIIABHOM
TOKOM Iienie roaune. Excrio3uiija Tepena je jeaan o OuTHuX (akropa 3a y3rajame OOpOBHHIIC.
VY mpakcu cy ce kao HajOOJbEe IMOKa3alie CEBEpHA W CeBepo3anajHa eKClo3uldja, jep 0oJbe
3aJip>KaBajy Biary, y3 A0BOJBHO TOILIOTE 3a cBe (u3uononike norpede. Excro3uiuja moauroHyTor
3acaja je jJyroucTouyHa, Jakje MpaBal Mpykama peroBa je ceBeposzamnan-jyrouctok (Cm. 1).
[ToBprmHa mapiiene U3HOCH J1Ba XEKTapa.

‘Lokacﬂja’z»éisa‘daR

E.20°37:27.84"

Cauka 1. TIpuka3s nokarmje 3acana (M3sop: Google Earth)
Figure 1. Location studied (Source: Google Earth)

Knuma mpoywaBaHor mojapydja je mpey3era u3 PemyOnmykor XuapoMeTeopOsIOIIKOT
3aBoja 3a nepuoj ox 15 roguna (2007-2022) ca cranune y Conoty (http://www.hidmet.gov.rs/).
KnnMa je yMepeHO-KOHTMHTEHTaJHa ca M3paKeHHM HHUCKUM TeMIeparypama TOKOM 3HMe,

npaheHa majgaBMHAaMa W CHEXXHHMM MOKpuBaueM. Jleta cy Tomja ca yriiaBHOM HEIOBOJHHOM
KOJIMYMHOM ITaJJaBUHA KOja je HepaBHOMepHO pacropehena. Ilpocewna romumima TeMiieparypa
usnocu 12,6 °C. MakcumaiHe Temmeparype ce jaBibajy y meceny jyiay (30,1 °C) u asrycry (30,5
°C). YmpaBo y THM MeceluMma moTpeba Owsbaka 3a BoaoM je HajBeha. Cpeame MUHUMAITHE
BPEIHOCTH TeMIepaType Basayxa ce jaBibajy y janyapy (-2,3 °C). bpsuna Berpa moBehaBa
IIPOBETPEHOCT 3acajia, ITO CMamyje MOryhHOCT pa3BHjama naroreHa. [Ipoceuna 6p3uHa nyBama
BETpa Ha 0BOM noayujy je 1,1 m-s. PenatuBHa BOaxHOCT je 10CTa BHCOKA U Bapupa of 73 %y
netwuM 110 88 % y 3uMckuM Mecenmma. [IpocedHa cyma mamaBuHa u3HOCH 688 mm. Bure
najiaBuHa ce jaBjba y epruoay Bereraije 6oposuuiie (376 mm). [NagaBuHe y MapTy Cy JOBOJBHE
1a ce OnsbKa MPUIIPEMU 3a TTOPAcCT, a MalaBuHE Y HOBEeMOPY Cy J0BOJbHE /1a OMJbKa yhe y mepuon
MHUPOBambA.
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3emubHINIe THIIA Tajibaya Ha oapydjy Hemenunkyha HHje IOroIHO 3a y3r0j OOpOBHUIIE Y
0aHKOBHMMa, T1a je 300T TOTa OJTyYeHO Jia ce 3acaj| IOJUTHE y CaKCHjaMa.

Canma OopoBHulle ypahena je y mapry. busbka y TuM ycioBuma caimbe UMa JOBOJHHO
BPEMEHEHA Jla C€ OIMOpPaBH OJ CTpeca KOjH IMpoja3u 300T MPOMEHE CTAHMINTA M KIMMATCKHX
¢dakropa. Canma je 00aBJbeHa TAKO IITO Cy CAKCHj€ HAMYEEHE CYIICTPATOM TOTOBO JO BpXa, a
OHJIA je y CYICTpaTy HampaBJbeHA pylla BEIMYMHE KOja OJroBapa BEIMYUHU CAKCHje y K0jOj je
CaJIHMIIA CTUTJIA. 3ampeMuHa cakcuje m3Hocwia je 45 L, ca Beoma m00poM IpeHaKHOM
crnocOHouhy, mTO nojapaszyma nepdopanuje aHa cakcuje ¥ OOYHHMX CTpaHa ca HEKOJHUKO pyma
pa3HuX BenuuuHa U 0bnuka. JIHO cakcuje je 0J1BOjeHO Of MOJIOore, /1a TIIMHOBUTO 3€MJbUIITE HE
6u omerasno ouehuBame BHILIKa BojAe U3 cyncrpara. OCHOBHO CBOJCTBO MPUMEHEHOT CYIICTpaTa
,»Jlerpo® ca 25 % mepnuTa jecTte IITO HEMa XpaHJBUBOX MarepHja, mocebHO lyOpuBa Koja cy
cnopozenyjyha u koja MMajy OAJIOKEHO OTIYIITame XpaHbUBUX MaTepuja. Bpio BaxHa
CIIOCOOHOCT CYIICTpaTa je BOJOIPKHBOCT, a Y OBOM CYCTpary u3Hocwia je oko 40 %.

IIpe pacahuBama, kopeH cajHula je notamnas y pactsop TeuHor NPK hyOpusa popmynaruje
4:12:5 y xoMOMHaLUju ca KOPUCHUM MHUKPOOPIaHHM3MHMA, Y OBOM CIIy4ajy IpHMEHEHa je
Trichoderma. busbke cy 3aTUM [OCTaBJbaHE y IPUIIPEMIbEHY PYILY, 3aTpIIaBaHe Cy J0 KOPECHOBOT
Bpata u Onaro cabujeHe paau OoJber KOHTAaKTa KOpeHa Ouibke ca cymncTparoMm. Mehypeano
pactojame Tpeba 1a Oyne MuHUMaITHO 3 M. Pa3mak u3mMely penoBa cakcuja y oBOM pumMepy je 3
M, jep CBakO Mame pacTojae OJl TOra y IMEpHOJy IyHEe BEereTaldje He JI03BOJhaBa KpETamhe
MEXaHH3aIlMje U J0JIa3H IO MEXaHUIKOT omTehema rpaHa, 10K je MehypenHo pacrojame 0,8 M o
IIEHTpa 70 IeHTpa cakcuje. [Ipuka3 3acamga 6oposHulle nat je va Ci. 2.

S A N R D A

Conka 2. IIpukas 3acaga y myHoj Beretanuju (M3Bop: aqua.eco)

Figure 2. View of plantations in full vegetation (Source: aqua.eco)

M3Bop BOje Ha NMPOYYaBaHOM IIOZPYYjy je apTepckm OyHap, kamamurtera 2 Lst. Ha
OTJIETHOM TI0Jby M3TpalieHa je akymymnarmja 3anpemure 150 m® (Ci. 3). Vpahena je xemujcka

4
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aHaJIM3a KBaJWTETa BOJAC 3a HaBoAmaBame (Tab. 1). Pesynrartu cy mokasanu na je caapxkaj
HaTpHUjyMa U XJOpa MPEKO J03BOJbEHE TPAHMIIE TOJEpaHIIHje OOPOBHUIIE, ITO je U3UCKUBAJIO
noTpedy 3a (GUATPALjoM BOJE jOHOM3MEHUBAYKUM CMoJiaMa. XJIOp je OJCTPamHUBaH TaKO
IITO je BOJA M3JIOKEHAa aTMoc(epoM YTHLAJy Y aKyMyJlalWjd U TPUPOAHOM HAYHHY

OTKIaBkamka XJjiopa.

Camuka 3. [Iprka3 MOHTa)Ke METATHOT TaHKa 3a
akymynanujy Boje (M3sop: Aqua.eco)

Figure 3. View of the assembly of the metal
tank for water accumulation (Source: Agua.eco)

Ta6esa 1. [Ipuka3 xemujcke aHanu3e OyHapCKe BOJIE TIPE U MOCIIE XeMUjCKe (uIITpanuje Boae™

Table 1. The chemical analysis of well water before and after chemical water filtration*

[TapameTpu Jenununa mepe  BpennocT npe TpertMada  BpegHocT mocie TpeTtMaHa
Mupuc Ha 25°C u 40°C bes bes
Temmeparypa Boje °C 15,6 15,6
OxcuabmwiHOCT Mg 2,1 4,42+0,133
KmnO,L*
VYkynHa TBpaoha °dH 10,%0,22
pH BpeanocT 6,84 £12,9 2,74£0,055
Enexrponposoassusoct Ha 20°C (EC) puScm 497+12,9 619+16,1
Pesunyanau xiop mgL? <0,2
VYkymnHa tBpaoha °dH 8,4 0
Amonmjax (NH4") mgL? <0,03 <0,05
Hutpuru (NO2) mgL? < 0,005 < 0,005
Hutpati NO3 mgL? 0,85+0,128 2,820,102
I'soxhe (Fe?) mgL™! 0,,24+0,028 <0,05
Kanuujym (Caz*) mgL™! 54,1 0
Marnesujym (Mg") mgL? 10,940,24 0
buxap6onaru (HCOy) mgL™! 244454
®Onyopuu (F) mgL™! 0,20+0,030 0,09+0,006
Xmopunu (CI) mgL? 32,1+4,85 23,6x1,94
Cyndaru (SO4%) mgL™*? 45,7+7,31 27,8+3,28
Manran (Mn?) mgL™*? <0,04 <0,04
Harpujym (Na*) mgL™*? 46,8+1,78 1,4+0,05
Bop (B) mgL™* 0,15+0,018

*(JIa6. Kmwa3 Muitom, ApanhenoBan) Y3opak BoJie IIpe TpPeTMaHa je y3eT IpH IPOOHOM Iprewny OyHapa, a y30pak
BOJIE ITOCIIE TPETMAHA j€ y3eT HAKOH HEKOJIMKO MECEIIH.
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Haxon TpeTmMana nojoBUHE KOJIMYMHE BOJIE KOja ce Ipu u3 OyHapa, 100Hja ce MOBOJbHUJU
KBQJIUTET BOJE C acmeKkTa HaTpujyma, noOujeHa je Hucka PH BpeaHoOCT BOJE y KOjOoj HEMa HU
KaJlMjymMa HU MarHe3ujyma, ITO HHMje OMO LMJb, jep cy 00a oBa eneMTHa OMTHA y HCXpaHH
O6opoBuuile. J{a 6u ce umak 3aapikana KOJMYUHA KaIIHjyMa i Marae3ujymMa y BOJAH, €0 BOJIE Koja
ce 1pmnu U3 OyHapa ycMepaBa ce MPEKO JIPYror LEeBOBOJA, IUPEKTHO y akymyinanujy. [Jakmie, y
aKkyMyJaluju ce Memiajy npeuuiihena u HempeuuntheHa Boja. IlotmyH TpeTman Boje Huje
notpeban u 300r 3agoBosbaBajyhe EC Bpennoctu o oko 600 uScm'l. Ha Taj nauun, noOwujeH je
KBAJIUTET BOJIE 3a HaBOJIbaBame 3370BOJbaBajyher KBaluTeTa, ca caapikajeM HaTrpujyma y
rpaHuiiama TojepaHije OOpOBHUIIE.

3acaj je HaBOAmABAH MPEKO YETHPH 3aTMBHE JICOHMIIE, KOje Cy jelHaKe 1o Opojy Ombaka, a
CaMHM THUM U T10 IOTPOLIH BoJie. Y JIBE 3aIMBHE JIeOHMLIE 3ai1nBaHoO je 2.200 ousbaka. [Iporunaj
JIEOHMYHOT pa3BoAHuKa 610 je 8,8 m3h™, nok cy apyre nBe 3anmuBHe neoHHIE ynoTpebbeHe 3a
sammBame 2.300 Gmibaka, ca MPOTOKOM JIEOHMYHOT pasBomauka ox 9,2 m>-h?l. Vkymam 6poj
Ousbaka Ha 3acagy 6uo je 9000.

OCHOBHM HaUWH HABOJIakh-aBamkba Y OBOM OOJIMKY IMPOM3BOMHE JECTE HABOJABAKHE METOJOM
JIOKAJTHOT KBaIlleka Kall 10 Kall, y3 MpuMeny kanajyhe meayse. Kanajyha memysa je mocraBibeHa
3ajeIHO ca KarmaJbKoM Yy CBaKy Cakcujy. Y OBOM IpuMepy KopHinheHa je Kamasbka nportuiaja 4 L
ca xanajyhom memy3om Ha 4 crpaHe, pagu yHH(POPMHE AUCTPUOYIHje BOJE IO IEJI0j CAKCH]H.
CucreM 3a HaBOJBaBame onpeMibeH je u ypehajuma (Ferticontrol SA, ¢ BenTHIMMAa) KOjU MIPEKO
3agatux pH m EC Bpemnoctn moBiaye oaropapajyhy KOJMYMHY MUHEPATHHUX WM OPTaHCKHX
hybpuBa u3 tanka (Cn. 4). OBaj HauMH HaBOJAWaBama oMoryhaBa NpenU3HYy KOHTOPOIY
rapameTapa 3a HaBOJ[lhaBambe, KOjU Cy CYIITHHCKU HajOUTHH]U 32 YCIIEIIHY POU3BO/IbY, K0 IITO
cy pH BpemHocT u enekrpuuHa nmpooasbuBocT (EC) Boje 3a HaBoAm-aBambe.

Cauka 4. Tlpuka3s upHmo-¢punrepcke cranuie (M3Bop: aqua.eco)

Figure 4. View of the filter station (Source: agua.eco)
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Texnonoruja ucxpane OOpOBHMIIE 3aCHHBA CE€ Ha MOTpebdama OOPOBHHIIEC 32 XPAaHUBUMA,
Koje 3aBuce o1 (eHodasze pazpuha, moTpede 3a BOJOM H XEMH]jCKOT cacTaBa Bojie. BaxkHo je ma pH
BPEIHOCT Bojie Oyje y onTUMamHUM TpaHuiama 3a 6opoBauiy (oxo pH 5,0 y H20) u ga EC
BpeHoCT pacTBopa He npenaszu 3500 uScm™ 1j. 3,5 d-Sm™. Ha 3anmusrOM noJby HeonmxoaHo je aa
MOCTOJU TaHK ca MakpoejdemMeHTHMa, y kome ce Hamaze NPK hyOpuBa ca kamujymoBOM
KOMITOHEHTOM Y cyJdaTHOM 00JIMKY, a YKOJIMKO j€ BOJia TBp/a, MOTpeOHa je peryJanuja TBpaohe
y3 cCHIXKaBame pH BpenHOCTH (Ha IpUMEp: MPUMEHOM MEIIaBUHE OPraHCKUX KHCeNnHa). buibke
OOpOBHUIIE HUCY TOJIEPAHTHE HA HUTPATHH OOJIMK a30Ta, 1a Tpeba KOPUCTUTH aMOHHUjauHEe U3BOPE
a30Ta Kao IITO Cy aMOHH]yM cyidaT, aMOHH]YM HUTPAT, UJTU ypea, a Tpeba n30eraBaru jeIumbemha
Koja caapxe xmop, nomyt kKaaujym xjopuma (KCl) u marumesumjym xmopuma (MgCl).
Komepuujanuo cy noctymnae memniaBrune hyoprpa 3a 60poBHUIIE, KOj€ CalipiKe XpaHJBUBE MaTepHje
crierduyHe 3a OMJbKE KOjUMa OroBapa 3eMJpHInTe Kucese peakiuje (Hart et al., 2006). ¥ npyru
TaHK ce J10/1ajy KaliujyMmoBa hyopusa y3 gogatak MukpoenemeHnata (monyt Cu, Fe, Zn, B, Mn u
T1.) ¥ cBe yenihe, amuHokucennna. Tpehu TaHK ce KOPUCTH 3a peryianujy pH BpeaHoct Boje,
onroBapajyhoM KOHIIEHTpaIlMjOM pacTBOpPeHHMX KucennHa. Hajuemrhe ce mpumemyje cyMIiopHa
KHCENNHA, jep je HajjedTuHM]ja, Kao u 300r moTpeda came OopoBHUIlE 3a cyMmiopoM. Ha Tepeny ce
cBakogHeBHO Mepe: EC BpeaHOCT BoJie 3a HaBO/mbaBame, yKymHe pactBopsbuBe cosn (TDS) u
KonmynHa oneaa kao u pH Bpennoct ypehajem GROLINE npukazanum na Ci. 5.

Cauka 5. Mepeme mapameTapa Boje 3a HaBojamaBame (Doro:
Cphan Casuh)

Figure 5. Measurement of irrigation water parameters (Photo: Srdan
Savi¢)

Ha ocHOBy paHHMjuX HCTpaKMBama, YCTAaHOBJHEHO j€ KOJIMKO
OOpOBHMIIA yCBaja XpaHJbUBHUX MaTepuja MO TOHM YOpaHHX
CBEXKHMX 0O0OMIla M XpaHJPMBHX MaTepHja YKIOHEHHX II0
XeKTapy MpUIHKOM pe3uabe 3pene G6oposuuie (Strik, 2013).
OKBUpHE KOJMYHMHE YCBOjEHHX KOJIMYMHA XpaHUBA Cy JaTe y
Tab6. 2. Tpeba umaTu Ha yMy Jia KOJTMYMHA XpaHUBA KOJy Tpeda

, 00e30eauTH Ousbkama Mopa outn yBehaHa, 3a OHOJIMKO KOJIUKO
Ce HaJIa3WJI0 XPaHUBA y olleheHOj KOJIMYUHH BOJIE, 300T €pUKACHOCTH CHCTEMA 32 HABO[HaBabhe,
OWI0 1a ce paau O y3rojy Ha OaHKOBMMAa WJIM y cakchjama. Y OaHKOBHUMa ce jaBJhba AyOoKa
MepKoJaIyja, 10Jla3u J0 Be3UBama XpaHWBA 3a UBPCTY (pa3y 3eMIBHINTA, YCBAjale KOPOBUMA H
Ip., TOK KOJ| CaKCHja UMa O1e/a.
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Tabena 2. KonnunHa xpanuBa y Bohy u rpanuunnama (Strik, 2013).
Table 2. Amount of nutrients in fruit and twigs (Strik, 2013)

KonnurHa ycBOjeHUX XpaHHUBa KonnurHa XxpaHuBa
XpaHuBo
(kg o ToHH cBeXer mIoaa OOPOBHUIIE) y rpanyuiiama (Kg)
Asot 0,64-0,91 6,35
docdop (P) 0,045-0,136 0,68
Kamujym (K) 0,41-1,315 2,95
Kamujym 0,045-0,091 1,36
Maruesujym 0,045 0,41
Cymriop 0,045 0,45
bop 0,01-0,06 0,09
Bakap 0,01-0,02 0,45
Manrax 0,04-0,3 5,44
[unk 0,01-0,04 0,226

VY Tab. 3 npukaszane cy nmoTpeOHe BpEHOCTH XpaHJbUBHX €JIeMEHAaTa Y BOJHU 32 HABOIHABAE 110
denodazama passuha. CBaka penodasa pazsuha numa cBoje 0COOEHOCTH, TOTOTOBO y MOTpedama
OWJbKe 3a a30TOM, KOja je TOTOBO YIojia Mama y ¢a3u 3pema Hero y mpoiehe, mpu mopacty
JacTapa, 3a pa3iuKy O]l KalujyMa KOT Bulle Tpeba y KacHUjuM ¢eHozadama pa3zpuha.

Tabesa 3. [Ipuka3 mopeOHUX BPETHOCTH XPAHJBUBHX €JIEMEHATa Y BOJM 32 HABOIHABHH-E

Table 3. Required values of nutrient elements in irrigation water

06K ITorpe6e GoposHHmIe 3a xpanoM (Mg kg?)
XpaHJbUBUX Faza | Faza ll Faza Il Faza IV
eJeMeHara
NHs*+ NOg 130 120 60 NKP*
NH4* 75 70 40 NKP
NOsz 55 50 20 NKP
P-Os 110 106 106 NKP
K20 142 190 190 NKP
Cao 149 112 112 NKP
Mg 36 36 36 NKP
SO 240 240 240 NKP
Fe 1,6 16 1,6 1,6
Mg 0,8 0,8 0,8 0,8
Zn 0,9 0,9 0,9 0,9
B 0,16 0,16 0,16 0,16

* NKP — Ucxpana y IV dasu ce He 3acHuBa Ha ucxpanu npema mg kg, Hero je emnupujcku yTephena 3a nmoapyudje
Cp6uje u ucra je 3a ce 3acaze (Fitofert ENERGY ROOT (NPK 5:55:10) u FINALE (NPK 5:10:45)

@epruranuja OOpOBHUIIE PA3IUKYje C€ CAMO Y IIPBOj TOANHH TIOCIE Cagmhe Y OJHOCY Ha
HapelIHe roauHe ysroja. Tek ycaheHa Ousbka HeMa JIOBOJHbHO Pa3BUjE€H KOPEH M HEMa BEJIMKE
notpe0e 3a XpaHOM U BOJIOM Kao OMJbKa Koja MMa Behu XaOuTycC, a Ipu TOM J1aj€ BEJTUKU IPUHOC.

8



Fertigation of blueberries Savié et al. ZEMLIJISTE | BILJKA 73(1):1-25, 2024

Original paper DOI: 10.5937/ZemBilj2401001S

VY npBoj roarHU OUTHO j€ JIa C€ CTBOPE yCIIOBH 3a JI0OpO yKOpemaBame, 100po pa3Buhe rpaHa u
na ce OuJpKa J00pO MPUIpPEMH 3a poJl HapeaHe TOAuHE. Y TOIUHH Calkhe MOTPEOHO je CKUHYTH
TOTOBO CaB POJI, OCHM POJia Ha BPIIHOM Jeiry OnsbKke. OcTaB/balkheM MalkbUX KOJTUYHHA pojia OnbKa
no0uja CUTHAM Jla IMa PoJi, a CaMUM THM ce 00Jbe yKopemana. JJoBoJbHO je na ce octaBu oko 100
g wioaa o omsbnu (Strik et al., 2003).

I'enepanHo rienano, ucxpaHa GOPOBHUIIE TOKOM IIPBE TOAMHE MOCIE Cabe HUje MOTITYHO
ycrasbeHa. [locToje 1Ba Mame BUIIIE CIIMYHA HAYWHA UCXPAHE.

e [IpBu HauuH je a ce peLenTypa UCXpaHe HE MeHa CBE JI0 Mpel Kpaj Bereraiuje, jep ce
OuJbKa MpUIIpeMa 3a POJIHU MOTEHIIM]aT 32 HApeIHy TOIUHY.

e Jlpyru HauuH je Aa y TOKY Bereraiyje Hmak jaohe 10 HeKe Mame M3MEHE y OJHOCY Ha
¢benodazy pazsuha, yriiaBHOM y MEepHOAY HAJIMBamka U ca3peBarba II0A0BA.

Paznuka y notpe6ama O0pOBHHUIIE 32 XPaHJbUBUM €IEMEHTHMA Y TOJIMHHU cajiihe cy 3a oko 30%
Mame y oAHOCY Ha HapeHe rogute (Ci. 6). Y oBoM Ipolecy Ipou3BOImbE, HCXpaHa HE MOXeE Aa
ce 6a3upa Ha KoauuuHU hyOpuBa 1o 6MbLIM, Kao y KIIACUYHUM 3acajilMa, HEro Ce YBEK KOJIMYMHA
XpaHJbUBHX €JIEMEHATa y BOJIH 3a HaBOJmaBame ui3paxasa y mgkg™ wim mmolL™? y ognocy Ha
KOJIMYMHE Koje Ta OmJbka 3axTeBa. CBa mporeheHa KoarmdrHa BoJie Kpo3 CaKCHjy KOjy OMJbKa He
YCBOjH CaKyIlJba C€ U MEPH, a IOTOM C€ MEpH lbeHa enekTpudHa npoBosbuBocT (EC). Ha ocHOBY
T€ BPETHOCTH MOXKE JIa C€ 3aKJbYUH Ja JIU Ce Yy CYICTPaTy Haja3H JOBOJHHO, MAJIO WM MIPEBHUIIIE
XpaHuBa. YKOIMKO je KOJM4MHA XpaHuBa npesenuka, EC y onexy ce kpehe mpexo 2000 uScm™.
VYKonMKO ce y CyncTpaTy He Hajla3u JOBOJbHA KOJIMYMHA XpaHUBa, OBa BpeJHOCT najaa ucnox 600
uScm™. IoTpe6Ha komMuKMHA XpaHUBa KOjy Tpeba I0JaTH MM CMambUTH oapelyje ce Ha OCHOBY
Mepema EC BpeZHOCTH y Olle[ly M Ha KanaJbku, Tje 30up Tpeba aa 6yne 3500 pScm™. 36upua
BpenHocT EC naje MmoryhHOCT o/ip>kaBama eJ1eKTpUYHEe MPOBOJBMBOCTH Y CaKCHjH, KOja Tpeda 11a
je Hemto Mawa off EC BpeanocTu henujckor coka, a ce OMibKa XpaHd MaCUBHUM TPAHCIOPTOM.
[TacuBaH TpaHCHOPT XpaHJFUBUX MaTepHja 3aCHUBA C€ HA OCMOTCKOM IOTECHIUjAIy ¥ pa3MeHH
MaTepuja, Ipu ueMy ce Boja Kpehe o1 MecTa Bullle Ka MECTY HM)KE KOHLIEHTpPAalllj€ pacCTBOPEHUX
Marepuja, /0 H3je/lHavaBama KOHIEHTpanuja. OBUM HAYMHOM HCXpaHe, OWJbKa HE TPOIIN
SHEeprujy Ha yCBajambe XpaHJbUBUX €JIEMEHATa WM HCIYINTame KHCEIWHA 32 pacTBapame
MUHEpaJIHUX MaTepHja, Beh je ycMepaBa Ha pa3BUjambe U CTBapame POAHOT MOTEHIH]jajIa.

HaBoamwaBame O0pOBHUIIE Y caKcHjama ce pa3iinKyje OJ1 HaBO[mkaBama y 0aHKOBUMA, jep
ce He MOTY MPUMEHUTH (PUKCHE HOPME Y MHTEPBAJIU 3aJIMBarba. 3eMJBHUINTE MMa Behu KamamuTeT
3a BOJly U KOPEHOB CHCTEM c€ CI000HO IIUPH U yCBaja BOAY Mo moTpebu. HaBoamaBame u
ucxpaHa OOpOBHHUIIE TajeHe y cakcHhjaMa je crnenuuyHo, Ma ce KOJIMYMHA BOJle U3padyyHaBa Ha
OCHOBY pasnuke u3Mel)y momare KOJMYMHE BOJE HABOIMaBamheM U olel)eHe KOIMYHWHE BOJE W3
cakcHje, Koje ce CBakoJHeBHO Mepe. OCHOBHU MPUHIIMIT OBAKBOT HaBO/IHaBamba j€ Ja ce YHaIpea
HE 3Ha Nperu3Ho KoymKo he Boje OusbKa JAa MOTPOIIU, CAMUM TUM HU KOJIMKO BOJIe Tpeba 101aTH
y cakcujy. BpenHocTtu y ounenuma ykasyjy Ha TO Jla ce€ CyICTpaT JOBOJBHO HAKBACHO U Kaja ce
JOCTUTHE oJpeheHa MpoLeHTyalHa BPEIHOCT O] J0JaTe KOJWYMHE BOJIE, HAaBOHABABE CE
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npekuaa 3a taj nad. Koja konumanHa Bojie Tpeba aa ce mpolean Bapupa y 3aBUCHOCTH 011 peHodaze
paszBuha u renepanno ce kpehe oxm 10 mo 20 % ox nmomare KOJIMYMHE BOJAE HABOIHABAIHEM.
depruranmja ce BpIIU Y HEKOJIMKO HaBpara Mo 5 10 7 MUHYTA 110 3QJIMBHOj ICOHUIIH 110 TYPHYCY,
CBE JIOK ce He Jo0uje ole/ KOju je TOBOJbaH. Y TOKY JlaHa MpuMemyje ce 3-4 (MakcuMamHo 5)
TypHYyCa y 3aBUCHOCTH O] BPEMEHCKHX YCIIOBAa. YKOJIHMKO C€ HaBOJhaBa JyXe O] 7 MUHYTa C
MamHUM OpojeM TypHyca y TOKY JlaHa, CyIicTpat ce Op30 catypuiie u onehyje, nako mpu rome Hje
JOBOJBHO JTOOpPO HAaKBallleH, IITO MOXE IOBECTH OHMJbKE y cTame crpeca. OBakaB pPexHM
HaBO/[HaBamba MpYyKa CUTYPHOCT J]a CE Y CaKCHjU YBEK HAJIa3HM KOJMYMHA BOJIE KOja je OMJbKama
JIaKO JIOCTYIHA, KOja HHUje IpeBeNrKa jJa Ou yrymuia Ouibky. Jla Om ce yakiie pazymeo OBaj
nporiec, 1ar je rabenapuu rnpukas (Tao. 4) kKako BpeIHOCTH OIle/1a Bapupajy U KOje KOJTMYMHE BOJIE
ce JI0/1ajy y CakCHjy Ha OCHOBY KoyM4HHE orena. KonnunHa onena Huje yHUBEp3aJlHA U 3aBHCH
O]l Cakcuje, MPOTHUIlaja KamajbKe, CyrncTpaTa, copre, KIMMATCKUX yciaoBa u 1. Kana ce mobuje
xesperu onen (o1 oko 10 %) y memy ce mepe EC BpennoctH, koje he kacHUje OUTH pelIeBaHTHE
3a Hape.u JaH 3aliuBama. AKo cy BpeaHoctu EC Bucoke, Taza ce 103upa Mama KoJimurHa hyopusa
u oOparHo. HakoH cBake Qepruraiyje, BpUIM CE HCIUPAEKE TUCTPUOYTHBHE MPEKE YHCTOM
BOJIOM, Y Tpajalky OJI HEKOJIMKO MHUHYyTa (MakCHMyM 5 MHHYTa), aJid ca mojaenieHom pPH
Bpeanoithy Ha 5,0.

Taoena 4. Ilpumep nobujama onena ox 10 %

Table 4. Example of obtaining a 10% drain

Kanasbka nporunaja 4 Lh

HyxwHa HaBomaBarbay  Kommumnua momate Boge  Komwmuwmna onea (ml)  TIpouenar (%)omehene

MHHYTHMa (ml) BOJIE
5 330 5 15
10 660 12 18
15 1000 36 3,6
20 1330 90 6,76
25 1660 166 10

Ha ocHoBy xemujckor cacrtaBa BoJIe¢ U Ha OCHOBY INOTPEOHUX KOHLIEHTpAllMja XpaHUBA y
mg kg npukazanux y Ta6. 3, a y3umajyhu y 063up 1a je norpe6Ho 30 % Mame XpaHuBa y TIPBOj
TOJMHH Y OJTHOCY Ha HapeaHe roaune, nobuja ce cneaeha peuentypa (Tab. 5):
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Ta6ena 5. KomOunanuja u konnurna hyOprBa o TaHKOBHMA

Table 5. Combination and quantity of fertilizers per tank

Tank 1 Kommunna hyopusa Tank 2 Kommunna hyopusa Tank 3 Konmnunna kucenmne
Ha 100 L Boze Ha 100 L Boge Ha 100 L Boze

5,25 kg SQM Ultrasol Calcium 3,7 kg FF Start* 5 L 98 % xoHIeHTpOBaHE
(15,5% NOs-N, 26,3% CaO) (NPK 10:45:10) CYMITOpHE KHUCETHHE

245 g FF Feromax 11 9,8 kg FF Blueberry I*

(11 % Fe y xenaTHOM OOJIHKY) (NPK 20:5:10)

102 g FF Mangan organo 1 kg YARA Mgs

(Mn 12 % y xenaTHOM OOJIHKY) (MgO 16 %, S 33 %)

100 g FF Cink organo 2,5 kg FF Finale*

(Zn 14 % y xenaTHOM OOJIHKY) (NPK 5:10:45)

2.8 L FF Magnical B

(NOs -N 10%, CaO 15 %, B 0,2 %, MgO

2 %)
*thopmynanuje muHepanHux §yopusa npukasase cy camo 3a NPK, aiu He 1 3a MHKpOelieMeHTe, 300T BEJIUKOT Opoja
nojaraka. JleraspHe uH(popMaImje ce mory nponahu na https:\\fitofert.com

[IpunukoM ponaBama MUHEpaTHUX lyOpHBa HEOMXOAHO j€ Pa3[ABOJUTHU KAaIIUjyM O]l
cCyMmIiopa, Aa He Jole 10 XEeMHjCKe peakildje U CTBapama THIlca, KOjuU MOXE Ja yTHYe Ha
3amymiaBame Kanasbku. O came caime, ucxpaHa O0poBHHUIIE ce 3acHUBaA Ha Mepewy PH u EC
napamerapa. lloueTHu mapaMmeTpu Koju ce HaMmemTajy Ha ¢epTuraiuoHoj MamuHu cy pH
Bpennoct 5,0 u EC Bpemnoct 2000 ],LSCm'l. Konnuuna kucenune koja ce gos3upa ga 6u pH
BPEIHOCT BOJIE OCTaja MCTa, YIJIAaBHOM ce He Mema (ITo He Ou Omo ciydaj) y y3rojy Ha
6ankoBuma), 1ok ce EC BpegHoct Memajy. [IpBux Hekonuko qana EC BpeqHOCT ce KOHCTaHTHO
npxu Ha 2000 uScm™, na 6u ce mocturna onpeheHa KOHIEHTpaNMja XpaHBUBUX eIeMeHaTa y
cynctpary. He npenopydyje ce Beha BpeqHOCT 0/ HaBeAeHE, jep MoXke Aa johe a0 omrehema
KOPEHOBOT cHUcTeMa ycle ] MpeBenuke koianunne conu. Hakon nap nana, Bpeanoctu EC y oneny
MOYMIbY TOJAKO JIa pacTy, Taaa ce cmamyje EC BpeaHocT Ha ypehajy Koju perynuiiie moBiavyemne
XpaHWBa M3 TaHKa, OJJHOCHO Ha Kamasbku. KonmuumHa ycBOjeHUX XpaHUBA U BOJIE HE MOXE ce
yHarmpes 3HaTH, 3aTO je CBakoJHEBHO Mpaheme mapaMerapa M3 olela HajOUTHHU]je 3a YCIEUIHY
MPOU3BOIKY OOpOBHUIIE Y cakcujaMa. Ykonuko je EC BpeaHoct y oneny Ha mpumep 6una 1800
uScm™, tama ce Ha MammEN Toemana BpeEOCT 1700 PScm™. OBo Ham TOBOPH /1A je KONMMUMHA
MPUMEHCHUX U TIOTPOIICHUX XpaHWBA y TOKY JaHa NpuOmmkHaA. Y HapemHoMm npumepy, EC y
omexy Moxe outu u 2000 uScm'l, IITO HaM TOBOPH JIa ce JI0J1aje MPEBUIIIC XpaHUBA U Ja Ce JIeO
Mopa ucrpaty, na ce EC BpeiHocT Ha kanasbku nogemasa Ha 1500 uScm™,

Ha xpajy Bereramnuje, Ousbka mpurpeMa poiHM MOTEHLHjal 3a ciaenehy roauny. Jla o6u
OMJbKE MOTIIE JIaKIlIe J1a ce MpumnpeMe 3a GopMHupame pOJHUX MYTOJhbaKa MEHba Ce perenTypa u
MHTEH3MBHO C€ IPUMEY]y (OJIHjapHH TPETMaHU. Y OBOM NEPHOAY NpUMEYje ce KOMOMHAI]a
NPK hyopusa 5:55:10 u NPK 5:10:45 (na mpumep: Fertico ENERGY ROOT wu FINALE. Hopme
3aJIiBamk-a ce CMamyjy, Ja He O JOIILIO0 70 orie/a (apeHaxe), jep Ousbke Tpeda 1a ce 3acylie, Kako
Ou ymie y IeTMMAYHY 3UMCKY XuOepHaiujy u mpunpemmie 3a cienehy roguny. [lorpebHo je
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HaBO/WABabe, aJIM Y MEPH Ja Ce caMo ojpel)eHa KOJIMUMHA BiIare O KU Y CyICTpaTy, Koja ce He
Mepu, Beh ce oxapelyyje Ha OCHOBY HCKycTBa ca TepeHa. llopen cmameHOr HaBOAmaBama U
ucXpaHe, U3BoHU ce u cieneha komOuHaiuja GoujapHuX TpEeTMaHa:

®onujapuu Tpermanu Ha 100 L Boge cy:

- FF Bioflex L, 500 ml (6uoctumynaropu, ekcrpaktu ainru 25 %)
- FF Aminoflex 25, 300 ml (cino6oane amuHokucenute 25 %)
- FF Humistart, 300 ml (teuno NPK hyopuso 4:12:5)

VY Ttoky Bererauuje ob6aBe3Hu cy ¢onujapuu TpermManu TeuHuM NPK hyOpuBuma u
OouocTUMyNaTOpuMa y KOMOMHAIMjU ca CpeACTBUMA 3a 3allTUTy OopoBHulle. TpeTmMaHu u
3amTuTa OMba ce IpencTaBibajy y npoueHtuma Ha 100 L Boze (Ta6. 6). OBakaB nmpucTyI 3HauH
7la ce MOTPOIlka Boje Ipmiiarohasa 3acany, a la ce HE HAIpaBH Ipellka y JA0AaTOj KOJMYUHU
akTHBHE Marepuje. osrjapHu TPETMAHU Ce BPIIE HAa CBAaKe JIBE HEJIeJbe, TPEBEHTUBHO, 8 YKOJIUKO
nolhe 1o nojase HeKe OOJIECTH WM NTATOT€HA, PAaX C€ J0JaTaH TPETMaH ca aJleKBATHOM aKTHUBHOM

MaTepH;joM.

Cauxa 6. [Ipuka3 mmagux rpaHa OOpOBHHUIE y TPBOj TOJUHH
caamwe (Porto Cphan Casuh)

Figure 6. Young blueberry branches in the first year of planting
(Photo by Srdan Savic)

12



Fertigation of blueberries Savié et al. ZEMLIJISTE | BILJKA 73(1):1-25, 2024

Original paper DOI: 10.5937/ZemBilj2401001S

Ta6ena 6. [Ipuka3 BpeMeHa TpeTMaHa U IPUMEHE aKTUBHE MaTepHje

Table 6. The time of treatment and application of the active substance

Tpffh;)i a ®denozada IMpenaparn/akTiHBHA MaTepHja Tip Pf%eHa
Sigura (Dizenokonazol 250 gL™1) 0,04
1 IMyname Plures (Deltamentrin 15 gL™?) 0,05
MyroJbaKa - FF Humistart (reuno NPK hy6puso 4:12:5) 0,25
FF Bioflex L (6uoctumynaropu, ekcTpakTi aiari 25%) 0,25
Exalt (Spinetoram 25gL 1) 0,24
Pose Ganonu Luna sensation (Fluopriam 250 gL + Trifloksistrobin 250 gL 1) 0,08
2 FF Bioflex L (6uoctumynaropu, ekcTpakTi aiari 25%) 0,3
FF Combivit 14 (Mesavina mikroelemenata) 0,2
IMoueTak Switch (Ciprodinil 375 gLt + Fludioksonil 250 gL™?) 0,1
3 1BETama/ - FF Humistart (reano NPK hy6puso 4:12:5) 0,25
IlyHo uBeTame FF Bioflex L (6rnoctumynatopu, eKcTpakT airu 25%) 0,25
Mili Fludioksonil (200 gL1) 0,1
Sigura (Dizenokonazol 250 gL1) 0,04
4 IMopacT wionosa Exalt (Spinetoram 25gL1) 0,24
FF Magnical B (NOs-N 10 %, CaO 15 %, B 0,2 %, MgO 2 %) 0,3
FF Aminomax 80 (amuHOKHCETHHE) 0,1
Switch (Ciprodinil 375 gL™* + Fludioksonil 250 gL 0,1
5 7-10 npen 6epby Plures (Deltamentrin 15 gL%) 0,05
FF Bioflex L (6uoctumynaropu, ekcrpaktu anru 25 %) 0,2
FF Magnical BO (NO3z-N 10 %, CaO 15 %, B 0,2 %, MgO 2 %) 0,3
Sigura (Dizenokonazol 250 gL1) 0,04
6 Haxkon 6ep6e Exalt (Spinetoram 25 gL™?) 0,24
FF Combivit 14 (xenaTHu 00JIMK BHIIIE MUKPOEIEMEHATA) 0,3
FF Humistart (reuno NPK hyopuso 4:12:5) 0,3

Hakon mto je mpBe roauHe Ouibka A0OpO YKOpEH-EHa M MPUIIPEMIIa POJHOCT 3a cienehy
TOJUHY, Y CBaKoj cienehoj ToauHu 3aaTak je Aa Ousbka Oyae 1o0po cHaOeBeHa XpaHUBUMA U Ja
Ce MOCTEMEeHO MOJMKE HeH POAHH MOTeHIMjall. TeXHOJOrHja MCXpaHe Ce pazluKyje OJ MpBe
rOJUHE HE CaMO y KOJWYMHH XPaHWBA HETO W Yy MOTJEAYy IMPOMEHE pPEelenType y OJHOCY Ha
¢dbenodazy pazsuha. Kako ce 6usbka pa3Buja nosehara ce morpeda, a caMuM TUM H TOTPOIIHA

BOJIE U

xpanuBa. Mcxpany OOpoBHHUIIE Y TOAMHAMa poJa MOKEMO MOJEINUTH Yy 4 rpyle Koje ce

pasnukyjy no peuenrtypama (Cim. 7):

ITpea penentypa (I) je o moverka Bereranmje 10 1BeTama (Tabena 7);

Jpyra peuentypa (Il) je ox uBerama mpeko HaldHMBama IJIOA0BA 10 3aBplleTka OepOe
(Tabena 8);

Tpeha peuentypa (I11) Tpaje on 3aBprerka 6epoe na HapenHe 4 Henesbe (Tademna 9);
Yerspra penientypa (IV) ce Hactasswa jorr 2 Heaesbe (Tabena 10).
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Cunka 7. ®enodase pazsuha 60pOBHHIIE IO KOjUMa ce KOpUCTE perentype (¢ jgesa Ha aecHo, |, 11, 111, 1V)
(®oto: Cphan Casuh)

Figure 7. Blueberry development phenophases according to which recipes are used (from left to right, I, II,
111, IV) (Photo: Srdan Savi¢)

IIpe nouerka mpumene peuentype |, morpedHo je y paHo nposieche nmosehatu canapikaj
XpaHHBa y CYICTpaTy, jep c€ y TOKY 3UMe yciel MaJaBUHa U CHera cajpraj XpaHHBa cMamyje.
IloBehame caapkaja XpaH/BMBUX e€JIeMEHAaTa y CYyNCTpaTy 3HaK je OWJbLM Ja Cy CTBOPEHH
IIOBOJbHM YCJIOBU 3a KpeTame Beretauuje. Hajuemhe ce xpanuabeHa crocoOHOCT cyrcTpara
nocTmwke komOuHanujom hyopusa Humistart 1,5 ml u FF Start 2 g mo 6mwpuu. Hakon oor
MOCTYIKA MIPUMEYje ce perenTypa |, koja y oBoM 3acany riacu (Ta6. 7):

Tadena 7. KomObunanuje hyOprBa 1 KoIn4rHE 110 TAHKOBUMA y IPYyroj FOAMHU 3acaa Mo peuentypi .

Table 7. Fertilizer combinations and quantities per tank in the second year according to recipe |

Tank 1 Tank 2 Tank 3
Komnunna hyopusa va 100 L Bozme Konnunna hyopusa Ha 100 Konmunna kucennHe Ha
L Boze 100 L Boze
7,5 kg SQM Ultrasol Calcium 5,3 kg FF Start 5 L 98 % xoHIleHTpOBaHE
(15,5 % NOs-N, 26,3% Ca0) (NPK 10:45:10) CYMITOpHE KUCEJIHHE
350 g FF Feromax 11 14 kg FF Blueberry 1
(11 % Fe y xenatHOM 00JIHKY) (NPK 20:5:10)
146 g FF Mangan organo 1,5 kg YARA MgS
(Mn 12 % y xenaTHOM OOJIHKY) (MgO 16%, S 33 %)
160 g FF Cink Organo 3,5 kg FF Finale 5:10:45

(NPK 5:10:45)
4 L FF Magnical B
(NOs™ -N 10%, CaO 15 %, B 0,2 %, MgO 2
%)

Penenitypa | kopucTu ce o1 moyeTka Bereramuje 10 1iBetama. Y TuM perodazama pazsuha,
Onspka UMa HajBehe moTpede 3a a30TOM Yy OJIHOCY Ha I1eJTy BereTainujy, 300r (opuMupama 3eJIeHe
Mace. bopoBH#HIIa nMa jako Benuke moTpede 3a cyMmrnopoM U kannujymom. Kanujyma je morpedHo
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y 0BOj (hazu HEITO Mamke y OJHOCY Ha cienehe gerodaze. [Ipenopyka je 1a 0THOC AMOHUjaYHOT
u HUTpaTHOT azota Oyxe 60:40 y xopuct amonujauHor. Takole, y oBoj heHodazu OopoBHHIIE
nMajy Hajpehe morpede 3a KaliujyMoM, IITO je jaCHO HarjlameHo y 0Boj peuentypu. Op moverka
npuMeHe penentype |, mounme ce ca mepemeM onena u oapehusamem EC u pH Bpeanoctu y
oneny. YV oBoj dasn, 36up EC BpemHOCTH Ha KamaJbKH H Y orey Tpebda aa 6yzxe 3500 pScm™. v
0BOj (ha3u pa3Buha moTpede 3a BOJOM HUCY TOJIUKO BEJIHMKE, 300T TOTa OIe/iu Tpeda J1a ce IpiKe Ha
10-15 % on mpumemeHe KoiauuuHE Bojae. HaBonamaBame ce BPIIM Y KPaTKHMM HHTEPBaJIMMA,
Hajuemthe ce 5 70 7 MUHYyTa TpOIyINTa BOJA Ca XPaHWBHMA, a HAKOH TOra CE Map MHHYTa
(MakcymyMm 5) Bpium 3anuBame yucToM BoaoM (PH 5), paau ucnmpama AUCTHOYTHBHE MpPEXKE.
Hopme 3anuBama 3aBuce 011 cTamba yceBa W BPEMEHCKHUX Hpuimka. Moxe ce pehu n1a y oBoMm
HAYMHY MTPOU3BO/IIHE HE MOCTOj€ (PUKCHE HOPME M TyKUHE TPajarba HaBOAABabha.

[Ipenazak ucxpane 6opopHwmIle Ha pernentypy |l mounme y penodaszu myHor nserama. O
TOT TPEHYTKa OMJbKA MMa IpyTadyHje 3aXTeBE 3a XPAHJbUBUM €IIEMETHMA, T1a j€ OJIHOC eJIeMeHaTa
y peuenypu notpeoHo npomenutd. M3 Tab. 3, ce Buau aa cy norpede OMibaka 3a a30TOM CKOPO
UCTE Kao BpeMe nmpuMeHe perentype |, morpede 3a KajiujyMoM Cy HEIITO Mame, 0K CY MoTpede
3a kanujymom nocta Behe. [loBehane morpebde 3a kanujyMoMm jaBibajy ce 300r cBe Behe morpede
OWJbKEe 3a BOJOM, a KaJHMjyM ydecTByje y TpaHcmopTy Boje. IIpomec oOpasoBama miehepa y
6006u1n, Takohe 3aBUCH 011 KoMIMYMHE Kanujyma. Perienitypa |l ce moxe npencraButu Ha cienehu
HauuH (Tao. 8):

Ta6ena 8. KomOuHanuje xpaHuBa 1 KOJIMYKMHE 110 TAHKOBUMA y PYroj TOAWHY 3acaaa no penentypH |l.

Table 8. Nutrient combinations and quantities per tank in the second year according to recipe Il

Tank 1 Tank 2 Tank 3
Konnuuna hyopusa nva 100 L Konuuuna hyopusa na 100 L Konuunna xucenune va 100
BOJIE BOJIC L Boze
7,5 kg SQM Ultrasol Calcium 4 kg FF Start 5 L 98 % xoHIEeHTOBaHE
(15,5 % NO3™-N, 26, 3% Ca0) (NPK 10:45:10) CYMITIOPHE KUCEJIMHE
320 g FF Feromax 11 18 kg FF Blueberry 11
(11 % Fe y xenaTtHOM OOJIHKY) (NPK 20:5:10)
120 g FF Mangan organo 5 kg YARA MgS
(Mn 12 % y xemataom obnuky)  (MgO 16%, S 33%)
300 g FF Cink organo 1,65 kg FF Finale 5:10:45
(Zn 14 % y xenaTHOM OOJIHKY) (NPK 5:10:45)
1 L Aminoflex 2 kg PH GREEN (cmema
(aMHHOKHCETTNHE) OpPTaHCKUX KHCEINHA)

ITorpebe Ouspaka 3a XpaHoM M BojioM cy Behe y oBoj ¢eHo(da3u Hero y mpBoj, mITO je
yckiaheno y penentypu |l. Komnuuna onena y oBoj ¢asu tpedba na 6yae oxo 20 % on ykymHe
KOJIMYMHE jJoaaTe Boje. Jly)kuHa Tpajama 3ajiBamba ce HE MEHa, alli ce Mema Opoj 3anuBama. Y
oBOj (a3u je To Hajuenthe MeT /10 MeCT MyTa y TOKY AaHa. Jly)knHa ¢epTuraiuje je net MuHyTa ca
nogemennM PH wm EC Bpegnoctuma. HakoH cBake ¢epTHramyje BpIIA C€ HCIUPABE
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TUCTPUOYTHUBHE MPEKeE JI0 TIET MUHYTa YUCTOM BOJIOM Y K0joj je PH BpenHoct moaemnieHa Ha 5,0.
Kao u y npeTxoH0j penientypu, HOpME HaBOAWBABaka, yKWHA HaBoAmaBama 1 EC BpeqHoCTH
HUCY (DUKCHE, HETO Ce MEHajy U3 JlaHa y JIaH Y 3aBUCHOCTHU OJ1 MOTpede Oubaka U KIMMATCKHX
dakropa.

Hakon 3aBpimierka 6epbe, mounme ce ca penentypom lll. OBa penentypa ce npumemyje o
nepuosa 3aBpuieTka OepOe HapenHe 4 Henmesbe. Tpajame 3aBUCH OJ BPEMEHCKHX YCIIOBa Ha
tepeny. U3 Tab. 3. Bunu ce 1a je morpeda 3a a30TOM y OBOM MEPHOAY YIIOJIAa Mama HETo Y
nperxonHa nBa nepuona. Canpikaj kKamudjyma y TEepUOAy LBeTalkba M HallMBama Oobuia je
UCTOBETHA, jep OMJbKA U J1ajbe TPOIIH J0CTa BOJIE, JIOK CY MOTPEOE 32 OCTAINM CIEMEHTHMA Makhe
Buie HenpoMmemweHu. Penenitypa 1l je npukaszana y Ta6. 9.

Haxkon 3aBmietka 0epbe, morpede Ouibaka 3a BOJOM Ce IMOCTENEHO CMambYjy, Kao U moTpede 3a
XpaHuBHMA. Y pelenTypH Koja oarosapa oBoj ¢asu pazsuha Ousbaka, orienu ce cMamyjy Ha 10 —
15 % oxn xonmumHE BOZE 3a HABOIHaBame Koja ce nmpuMemyje. U y oBoj dpenozadu mepe ce pH u
EC Bpeanoctu y oueheHoj Boau, ca HENMPOMEHEHUM T'PAHUYHUM BPEIHOCHUTMA Y OJHOCY Ha
noyeTHe (MoJenIeHe) BpeAHOCTU. Tpajamke HaBOAmbaBama je UCTo Kao u 'y peuentypu I, mok ce
Opoj HaBOaBama cMamyje Ha 4 10 5. HaBonmaBama cy pacriopel)eHa TOKOM LeJIOT JaHa | OLe I
ce Mepe Ha Kpajy MOCIIEAEr 3aIuBamba.

Ta6ena 9. KomOunanuje hyOprBa 1 KOIWYMHE 110 TAHKOBUMA Y IPYroj TOAMHU 3acaaa no peuentyp 1

Table 9. Fertilizer combinations and quantities per tank in the second year according to recipe Il

Tank 1 Konmunna hyopusa na Tank 2 Kommumna hy6pusa nHa Tank 3 KonnumHa KucennHe Ha

100 L Boze 100 L Boze 100 L Boze

7,5 kg SQM Ultrasol Calcium 9,5 kg FF Start 5 L 98 % KOHIIEHTpOBaHE
(15,5 % NOs-N, 26,3 % Ca0) (NPK 10:45:10) CYMITOPHE KHUCETHHE

675 g FF Feromax 11 4 kg FF Blueberry |

(11 % Fe y xenaTHOM OOJIHKY) (NPK 20:5:10)

260 g FF Mangan organo 2,5 kg YARA MgS

(Mn 12 % y xemataom obuky)  (MgO 16%, S 33 %)

250 g FF Cink organo 13,5 kg FF Finale 5:10:45

(Zn 14 % y xenaTHOM OOJIUKY)

VY mepuonay MupoBama mnpumemyje ce peuentypa IV y Tpajamy of oko ABe Heaelbe, Y
3aBHCHOCTH O]l BPEMEHCKHX YCJIOBa. Y OBOj PEIENTypH YBOAHM C€ pEeAyKOBaHA HCXpaHa, a
WHTEH3UBHO ce pajae ¢oiujapHH TPEeTMaHHW, Ja Ce NMOMOTHE OWJBIIM Y TPUIIPEMH 3a MEPUOJ
3UMCKOT MUpOBama U (HopMHUmbamka POIHOT MOTeHIHMjana 3a cieaehy roguny. Penenrtypa IV je
nata'y Ta6. 13.
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Ta6ena 10. KomOunauuje hyOpruBa n KoJrMuuHe IO TAHKOBUMA Y APYT0j TOAUHHM 3acaja mo peuentypu IV

Table 10. Fertilizer combinations and amounts per tank in the second year according to recipe 1V

Tank 1 Konmuuna hyopusa nHa 500 Tank 2 Kommunna hyOpuBa Ha Tank 3 Konwmuwna kucenwmne

L Boze 100 L Bome Ha 100 L Bozme
20 kg FF Root (NPK 5:55:10) - SL 98 % KoHUEHTpOBaHE
20 kg FF Finale (NPK 5:10:45) - CYMIIOpHE KHUCEJTHHE

donujapau Tpetmanu ce npunpemajy Ha 100 L Boge ca 500 ml FF Bioflex L + 300 ml FF
Aminoflex 25 + 300 ml FF Humistart.

Edukacnoct ycBajama Boae (WUE) npencraBiba BUCHHY MOCTUTHYTHX IPUHOCA Y OJTHOCY
Ha KOJIMYMHY BOJIE KOja je IMOTPOIICHA 32 HaBoAmaBame. OBaj mapameTap ce J00Hja TaKo MTO ce
YKyTIaH TPUHOC TOAETH ca YKYIHOM KOJIMYMHA BOJE KOj€ je MOTPOLICHA 332 HABOAHABAKE U
KOPUCTH C€ 3a yrnopehuBame KBaJUTETa 3aJIMBamba W YIPaBJbalba BOAAMa Y OAHOCY Ha JIpyre
TEXHOJIOTHje HaBO[lhaBamka OMII0 Koje OMJBHE BPCTE, CAMUM THM B OOPOBHHUIIE. .

[Ipunoc (kg)
Hopma HaBogmaBama (L)

WUE =

Pe3yaraTu u auckycuja
Results and discussion

Pesynratu ucTpakuBamba y OBOM €KCIIEPUMEHTY 3aCHOBAHU Cy Ha MepemHMMa Olle/la Ha BHIIE
JIOKalyja U MpHKa3aHu cy TaberapHO MO MPUMEHEHUM peuentypama. Y Tab. 11 mpukasane cy
ountane PH u EC BpeqHOCTH Ha HEKOJHMKO OIEJIHHX MECTa HAaKOH NPUMEEHE XpaHHWBa IO
peuentypu |. 13 Taberne ce jacHO BUU MPOMEHA OBUX BPEITHOCTH Y 3aBUCHOCTH O] OKBAIIIEHOCTH
CYIICTpaTa, YCBOjeHHX XpaHWBa Of] CTpaHe OMJbKE M KapaTepucTuka oueaa. Takohe, y oneanma
MOTY Jla ce Meajy U PH BpeJHOCTH, YKOJIMKO Cy BPEAHOCTH UCHOA 4, TO YKa3yje Ja je CyncTpaT
npe3acuheH BoAOM (Kao IITO je TO ciyyaj 28. anpuia U CpeIMHOM Maja Ha OLIETHOM MeCTy 4) U
Jla cakcuja Hema JI00py IpeHaxy.

XeMujcKe KapaKTepUCTHKE OIle/la O LBETama MPEeKo HaJHBamba IUI0I0Ba O 3aBpIIETKa
6epbe oBoj (henodaszu npukazane cy y Tab. 12, kana cy xpaHuBa npuMemeHa o penentypu |l
Onenno Mecto 4 u y oBor ¢a3u UMa HajKUCENH]y peakuujy (mpocedHo 4,4), mTo ykasyje Ha
npe3acuheHoCT CyrcTpaTa BOAOM, 3a Pa3IMKy OJf OCTATUX OIEIHUX MECTa KOju uMajy Osaro
KHCeNly 0 HeyTpanHy peakiujy. Hajsume Bpemnocte EC cy m3mepeHe Ha omemnHoM MmecTy 1,
npoceuno ox 2,14 dS-m?, 1ok ce Ha ocTama Tpu omenHa Mecta BpenHocTH Kpehy ox 1,2 1o 1,96
dS-m’. Ose pasmuke ce jaBsbajy ycien pasiuMKe y AMHAMHUIM MOPAacTa, Koja OMeT 3aBUCH Ol
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KBJIUTETA CaMe CaJHUIIC U MOJIOKAaja CaIHULIC Y BOhaKy 3aMUMIBHBO je Ja Cy KOJIMYUHE OIC/THE
BOJIC BEOMa CJIMYHE Ha CBUM OIIEIHUM MecTUMa 1 y Tipoceky ce kpehy ox 0,7 — 0,8 L, mrTo ykasyje
Ha 100py YHOPHUPMHOCT 3aJIMBambha MO OTJIETHOM TOJbY.

Tabena 11. [Tpuka3 konuumne onena u nodujernx pH u EC (dS-m?) Bpennoctn y onehenoj Boan

Table 11. The amount of drainage and the obtained pH and ES (dS-m?) values in the drained water

Onenno mecto 6poj 1 OmemHo mMecto Opoj  Ouenno mecto Opoj  OnenHo MecTo Opoj
Hatym 2 3 4

pH EC Oced pH EC Oced pH EC Oced pH EC Oced

L) L) L) L)

08.04. 71 053 12 562 05 12 663 049 09 517 094 05
21.04. 6,7 094 12 66 114 12 59 104 11 48 148 09
26.04. 7,10 095 0.2 7 1,28 055 63 109 05 5 1,36 0,05
27.04. 711 098 07 697 141 08 63 1,13 08 491 156 05
28.04. 687 114 12 6,5 145 1.2 6,2 1,4 09 411 139 1.2
04.05. 656 164 02 605 175 10 537 171 09 507 19 04
05.05. 706 179 015 567 175 04 546 156 05 472 208 03
06.05. 6,5 1,8 03 613 165 06 610 158 07 411 183 04
07.05. 6,71 17 025 6,35 157 05 62 15 06 416 168 04
12.05. 66 1,73 02 627 147 035 6,08 148 0,65 472 16 0,25
13.05. 670 1,70 03 639 14 075 601 141 0,75 416 156 0,7

Ta6ena 12. [Ipukas konuuune ouena u nodujenux pH u EC (dS-m') Bpennoctu y ouehenoj soau y
(henodasm myHoT 1BETAKHA

Table 12. The amount of drainage and the obtained pH and ES (dS-m?) values in the drained water in the
phenophase of full flowering

OreHo Mecto 6poj 1 OreiHO MecTo 6poj 2 OrenHo Mecto 6poj 3 OrenHo mecto Opoj 4
pH EC Oced(L) pH EC Oced(L) pH EC Oced(L) pH EC  Oced(L)
20.05. 6,33 2.2 0,5 6,39 1,22 1,2 546 1,52 0,8 4,10 1,69 1
21.05. 7,06 218 0,2 7,41 0,95 0,4 579 1,53 0,8 4,25 1,53 0,6
23.05. 7,10 182 1,1 741 1,15 1,2 590 1,39 0,8 4,38 154 1,2
24.05. 7,01 181 0,2 7,08 1,52 1 6,06 1,3 1 4,33 1,48 0,7
30.05. 6,94 2,03 1 6,63 1,64 1 6,2 1,65 0,8 44 196 1
31.05. 7,13 188 0,5 6,24 1,63 0,6 6,30 1,57 0,75 4,55 1,80 0,8
01.06. 7,06 1,85 1,1 6,35 1,58 1,1 6,44 1,57 0,8 446 1,79 1,2
09.06. 6,49 2,63 0,9 6,80 1,39 0,85 6,39 1,25 0,7 4,32 161 0,9
11.06. 6,77 2,80 0,6 8,42 1,45 0,45 6,67 1,35 0,4 455 171 0,5
126. 6,59 2,50 0,5 6,95 12 0,7 - - - 44 148 0,5
13.06. 6,8 1,79 0,6 7,01 1,23 0,4 6,64 1,2 0,2 4,7 1,3 0,75

Hatym
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Pesynratn mepewa EC u pH y npouelhenoj konmuuuHu Boje, y NMEpUOIy HAKOJ 3aBpIIETKA
0epoe, ogrocHOo mpuMmene peuentype 1, npukazanu cy y Tab. 13. Ha onennom mecty 4, nonasu
no Omaror mopacra PH BpeaHocTH, ycnen KOpHroBama TypHyca HaBOJmaBama. KonmumHa
npouehene Boje je cMameHa u Bapupa ox 0,4 — 1,15 L, 1j. mpoceuno oko 0,7 L Ha CBUM Ol THUM
mectuma. Bpennoctu EC cy ce He3HatHO noBehasie Ha CBUM OLIETHUM MECTHMA M3Yy3€B OLIETHOT
MecTa 3, Tlie Cy U3MepeHe BPEIHOCTH HIDKE Yy OJHOCY Ha MPEeTX0AHY ¢eHodasy U MpUMEHEeHY
peuentypy. pH BpeaHoCT je crabuiiHa Kao y IPEeTXIHOM MepUuoay, C TUM IITO je OHAa MOOoJbIIaHa
Y Ha OLEHOM MecTy 4.

Ta6ena 13. [Ipukas ouena u nobujerux pH u EC Bpeanoctu (dS-m?t) y ouehenoj Boau y penodasu
HAaKOH 3aBpiIeTka oepbe

Table 13. Drainage and obtained pH and ES values ((dS-m?) in drained water in the phenophase
after the end of the harvest

Hatym  Ouemno MecTo 0poj 1 OreiHo MecTo 6poj 2 OrenHo Mecto Opoj 3 OrenHo mecto 6poj 4
pH EC Oced(L) pH EC Oced(L) pH EC Oced(L) pH EC  Oced(L)
09.07. 6,49 2,63 0,9 6,8 1,39 0,85 6,39 1,25 0,7 4,32 161 0,9
11.07. 6,77 2,82 0,6 8,42 1,45 0,45 6,67 1,35 0,4 455 171 0,5
12.07. 659 2,50 0,5 6,95 1,20 0,7 - - - 4,40 1,48 0,5
13.07. 6,80 1,79 0,6 701 1,23 0,4 6,4 1,2 0,2 4,7 1,3 0,75
20.07. 6,81 201 0,45 6,87 1,28 1,0 6,03 1,03 0,8 4,75 155 0,4
22.07. 6,49 212 1,0 6,35 15 0,9 6,5 0,95 0,7 494 15 0,9
23.07. 657 2,23 0,3 6,43 1,44 1,0 59 1,04 0,7 4,72 153 0,8
29.07. 6,19 3,15 1,15 6,24 1,62 1,0 569 1,04 0,7 545 154 1,0
01.09. - - - 6,34 1,25 0,6 572 1,68 0,9 494 210 0,65
03.09. 5,77 3,29 1,0 6,07 2,06 1,0 542 1,72 1,0 4,71 2,94 1,0
10.09. 535 1,26 1,0 6,14 144 1,0 525 0,88 1,0 4,71 13 1,0

[Tpu penykoBaHOM HaBOI-aBaly M MCXpaHU y (a3u Mpe MUPOBame, JOOHjamke olea
HUje MOKeJbHO M KOJIMYMHA XpaHuBa ce He oapelhyje npeko EC Bpeanoctu y oueny. Konmnunna
XpaHMBa Koja ce IpuUMemYyje y 0B0j (a3 pe3ysraT je JTyroroJullliber paja Ha TepeHy. Bpeme
Tpajama HaBOJIIbaBaka OCTaje HEMPOMEHEHO Y OJHOCY Ha MpeTxonHy ¢deHoda3zy, I0K ce Opoj
HaBO/IH-aBaka cMamyje. KonnunHa xpanusa ce cMamyje Ha 1500 uScm™, nok ce depruranuja
BpIIU caMO jeHOM JHEeBHO. Ha oBaj HaumH OMJbKE ce ,,3acyllyjy “, YMMe Ce Iajbe CUTHAI Jia
HaWJIa3| MePUoJI 3SMMCKOT MUpOBama. Tpeba HarmacuTH Ja ce oaMax Hakor OepOe, OrsbKa MmoJIaKo
npHpernpema 3a poJl HapenHe Bereraiyje. QonmjapHu TpeTMaHu ce Bpie Ha cBakux 7 mo 10 mana,
na Ou ce popmupaia JucHa Maca U IOMOTJIO (popMHpame pOAHUX MYyTOJbaKa.

bopoBHMIIa MMa WH3pakeHE 3aXTeBe 3a BOJOM, IOCEOHO Yy MpPHKA3aHOM HA4YUHY
IIPOU3BO/IBE, TJI€ HABOHABAKE HE CMe J]a Oy/e U30CTaB/bEHO MIPAKTUYHO HUjEIaH JaH, OCUM Y
JaHUMa ca KuIoM. Yak ce 1 y TUM JJaHUMa Mpenopydyje KpaTKOTpajHO HaBOIHaBamkE BOJAOM ca
XpaHHBHMA Koja nma Bunty EC BpenocT (Ha mpumep: 2000 pScm™), na magasune He 61 ncnpae
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xpanuBa u3 cakcuje. Y Tab. 14 mpukazane cy notpede OOpOBHHIIE 32 BOJAOM IO MecelnmMa. 3a
y3roj OopoBHHIlE OMIO je HeomxomHo obe30eautu 313 L Bome mo Ousbnu Tj. cakcuju. Hajehe
KOJIMYMHE BOJE MPUMEHEHE Cy jyHYy, 82 L mo cakcuju u jymy, 97 L mo cakcuju , OHOCHO Y
MEpUOly KOjU KapaKTepHINy HajBUIIC TEMIlEpaType Baszayxa. Y aBryCTy C€ KOJMYHMHA BOJIC
MOCTENEHO CMamkUBaa, JIOK je y centeMOpy Beh BpIlleHO 3acylnBamke OMbaka, 0 YeMy je paHuje
OWII0 peun.

Tabena 14. [Ipuka3 MeceuHe U yKyITHE KOIMYUHE BOJIE JOJIATE HABOAHABAHEM

Table 14. Monthly and total amount of water added by irrigation

Konmunna Boge

Mecen L/ ouspu

Mapt 2
Arnpun 11
Maj 55
Jyn 82
Jyn 97
ABrycr 50
Cernrrembap 9
OxTo0ap 7

Cyma 313

Tokom cBake MPOU3BO/IHE, TIOCTaBJba CE MUTAE KOJIMKA j€ €eKOHOMCKA MCILIATHBOCT TE
MIPOU3BOJIIE€ M KOJU NMPUHOCU Mory na ce octBape. IIpuHocu OopoBHHUIlE pacTy W3 TOJHUHE y
roJUHy, Kako OMJbKa pacTe U jauya, Ja OM BpEMEHOM OCTBapWia IyHU pOJHU moreHuujan. Ha
KOJIMYMHY MpPUHOCA yTHYE BUIIE (aKTOpa: BPEMEHCKHU YCIIOBH, IOCTOjam€ 3allTUTE Of Ipaja,
TEXHOJIOTHja UCXpaHe, 3alITHTA 3aca/ia 0/1 00JIECTH U IITETOUYNHA, KBAIUTET CaJHHUIIA U CYIICTpaTa,
KBAJIUTET cakcuje u ci. Ha oBoM mpuMepy ciiyyaja U3MEpPEeHU Cy IPUHOCH Y IIPBE TPU TOAUHE O
NoJIM3ama 3acaja u npukaszanu cy y Tao. 15.

Tabena 15. Yxynan npunoc mmo roguHama ca 9000 cannuiia

Table 15. Total yield by year with 9000 seedlings

loguaa [Tpunoc (kg)
2021. 700
2022. 14000
2023. 38000

N3 Tabene. 15 jacHo ce youaBa moBehame mpuHOCa OOPOBHMIIE TOKOM TPOTOIMIIEHET
nepruosia 0Jl MOMEHTa TOoJu3ama 3acaga. Beh HakoH Apyre roaWHE POAHOCTH, MOCTUTHYT je
npunoc o1 4,2 Kg o 6mbiin. OBaKo BHCOK MPUHOC MPEACTaB/ba TOTOBO IyH POJHU MOTEHIIH]al,
Koju ce kpehe MakcUMaiHO 0 0KO 5 Kg. OBM MPUHOCH Cy YHNOPEIUBH Ca OHUM JOOHjCHUM Y
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CYNTPOIICKUM KJIMMAaTCKUM yciioBuMma (4,6 - 7,2 Kg mo Owsblm), mpu rajersy OOpOBHHIIE Ha
semsputnty (Williamson, et al., 2015).

Hapennu xopalid y TEXHOJIOTHjH Tajera OOPOBHHIIEC jeCy Jla € CBAaKe TOJUHE OCTBapyje
OBaKO BHCOK IPHHOC, a Ja KBAJIUTET poia Oyne 3amoBosbaBajyhu. IlpuMeHOM mpuKa3aHux
pelenTypa UCXpaHe MOCTUKE C€ BUCOK KBAJTHMTET IUI0/1a, U3PAKEH MPEKO BEIMYMHE U Mace Oo0uIa
(Tab. 16). Kpynaoha 606wuiia je y TMpeKTHO] 3aBUCHOCTH O] lbeHe Mace. [lopen Tora, kpymHoha
IUIO/Ia UTPa BaXKHY YJIOTY Yy oapehuBamy IieHe IIo1a. YKOIUKO je KpymHoha Mama ox 12 mm,
0o00uI1a He craja y MpBY KJacy U OTKYITHA I1eHa je 3Ha4ajHO HUKa.

Tabesa 16. [Ipuka3 omqHOCa BenmmumHe 1 Mace 00OHMIIA MOCTUTHYTE Ha MIPUKAa3aHOM IIPUMEPY CIIydaja

Table 16. The relationship between the size and weight of the berries achieved in the presented case
example

KpymHoha 606u1ie (mm) Maca 606wutie ()
14 12
15 1,5
16 1,8
18 2,4
20 2,7

Ha ocHOBy mojaraka o yTpOIIEHO] KOJUYMHHU BOJE 10 MECEIMMa U Ha OCHOBY
OCTBapeHUX MPUHOCA, MOXKE J[a Ce U3padyHa e(PUKACHOCT MOTPOIIHE BOJE O] CTpaHe OOPOBHUIIE.

14000 K g 14000
313L * 9000 6umaka 2817000 L

kg L
WUE = 4,96 — win 201,21 —
m

kg

VY 0BOj cTyauju, KOJIMYKMHA BOJIE KOja je MOTpolIeHa 3a HaBoAmaBame 9000 caaHuia
6OpOBHHUIIE TOKOM YUTABOT TIEpHOJIa BereTanuje usHocuaa je 2.817.700 L umu 2817,7 m® Boge.
OcrBapenu cy npunocu oj 14.000 kg 6opoBHuIle y ApYyroj TOIUHU PacTa, Tj. PBOj TOJJMHU POJIA.
To 3Haum 1a je 3a mpuHOC GoposHHuIE ox 1 kg morpormeno 201,21 L Boae, oxHocHO 1a ce ca 1 m®
BOJIe MOXe npou3sBectu 4,96 kg 6opoBuuiie. OBH pe3ynTatu qaneko npemainyjy Bpeasoctu WUE
Koje cy octBapere y Aycrpamuju (2,1 10 3,1 kg-m™) npu HaBoamaBamy Pa3IMUNTHM PEKUMHIMA
HaBO/haBamba OOPOBHUIIE CIMYHOT T€HETCKOI OTEHIH]jala, rajeHe Takohe y cakcujama (Keen &
Slavich, 2012).

Jenna o BeNMKUX MPEJHOCTH NMPUMEHE MpHKa3aHe TeXHoJoruje (epruranuje jecre To
IITO C€ MOCTHKE TaYaH yBH/I TOTPOIITEH-E BOJIE 32 HABOHaBAhe M HAUMH JIO3Hpama XpaHuBa. Jleo
BOJIE j€ TPajHO U3TYOJBEH Ha OIle/Ie, KOJU Y OBOM ITPUMEPY HUCY CaKyTJbaHU 32 TOHOBHY YIIOTpeOy.
C 063upoM J1a ce MepH MPOLICHAT O1le/1a, T'yOUIM BOJIE M XpaHKBA CE€ MOTY ITpepadyHaTH Ha CPEbU
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omen ox 10 go 15 %. Y oBoM mpumepy cirydaja, TOKOM JIpyre TOAHMHE HCTPAKUBakHa H3TYOJHEHO
je m3mehy 280 u 400 m® Boge. Tpeba HAMOMEHYTH J1a Ce U y Y3rojy Ha GaHKOBHMMA TYOH /10 BOJIE
ynotpeOJbeHe 32 HaBO haBamke, BEPOBATHO M 'y Behoj konmunHM, 300T 1y0OKe MepKoaiuje, aiu
Cce Ta KOJIMYKMHA, TIPH TAKBOM HAYMHY T'ajerha OOPOBHUIIC HUTH MEPH, HUTH IpepadyyHaBa y OJHOCY
Ha MEPEHY BIQXHOCT 3E€MJBHINTA, IITO j€ HEIOCTATaK TEXHOJIOTHje Y3roja OOpOBHHIIE Ha
OaHKOBHMA.

CrannuMm yHanpehemeM TexXHoJIoTHje pepTuraiuje, cTBapajy ce yCJIOBH 32 HCTPAKHUBAKE
cMamema onena. Jlanac cy y npuMeHH HaHOTEXHOJIOTHje 3a yOpu3raBame MUHEepaIHuX hyOpuBa,
KOje MOCIIelyjy ycBajamkbe XpaHuBa. Jlucnep3wjoM pacTBopa y BHIY HAHO YECTHIIA BOJIA H
XpaHJbUBE MaTepuje IOCTajy JIaKIIe IOCTYIHE OMJbKama, MOTY ce NMPUMEHHBATH y MamuM
KOJIMYMHaMa, IITO MOXE Jla YTHUYEe Ha BUCHHY IpUHOCa U epukacHuje Tpouiewne Boae (Ajirloo et
al., 2015), onnocHo Behy eko-eko-e(hUKaCHOCT.

3ak/pyuak
Conclusions

3a ycrnelty TeXHOJIOTHjy rajela GOPOBHHUIIE MOTPEGHO j€ UCTIOMITOBATH TEXHMYKE U TEXHOJIOIIKE
CTaHJapAe, KOjU Cy MOCTUTHYTH BHUIIETOAMIIIBMM HCTpaXKMBamUMa IIMpoM cBera. llpaBunan
o1abup cakcuja, CyncTpara, CUCTEMa 3a HaBOJAKABAKE U JApYyre omnpeme y3 u30anaHCHpaHe
KOJIMYMHE XPaHJbUBUX €JIEMEHATa M BOJIE 32 HABOAABAKHE MIPEIYCIIOB Cy 32 ITOCTU3AE ehUKACHE
MIPOU3BO/IEE¢ OOPOBHUIIE C ACHEKTa MOCTH3amka MPUHOCA U TIOTPOIIbEe Boje. Jla 6u ce mocturao
KEJbeHH TPHUHOC M KBATUTET IUIoAa (BedwmuuHa OoOHWIEe), MOYETHAa TadykKa y TEXHOJOTHjH
(depTuraiyje je aHaau3a KBaJUTETa BOJIE 32 HABO/IIbaBamke. Y OBOM MPUMEPY CiTyyaja ypahena je
¢uiTpanyja BojiE JOHOM3MEHHMBAUKUM CMoJlamMa, KOJUMa j€ YKJIOHEH BHUILNAK jOHAa KOjU Ha
OOpOBHUILY MOT'Y J1a JIeNlyjy TOKCUYHO, Ipe cBe HaTpujyma. Hakon ¢uiitparuje Bozae, n1odujeHa je
KBaJIUTETHA BOJA, KOja MOXe Jla c€ KOPHCTH 3a HaBo/IlaBame. Kaja cy mo3HaTu XeMHjCKHU cacTaB
Bojie M moTpeOe OOpOBHMIE 3a XpaHUBHMA, NPUCTyNA C€ IMpaBJbEeHY peLeNnType HCXpaHe
O6opoBHHUIIE 3a CBaKy ¢deHodaszy pazBuha y TOKy jeHe roanHe, Kako Ou ce moBehaBaga poIHOCT
710 TIyHOT noTeHujana. HoBuHa y 0BOj TEXHOJIOTH]H je yCIocTaBbamke onTuMaine pH Bpennoctu
BOJIC ¥ ONTUMAIIHOT OIICETa eJIEKTPUYHE MPOBOIJFUBOCTH PAaCTBOpA KaKO HA KalaJbKU TaKo M y
JIpeHaXHO] BoAM TJ. oueny. KonmnumHa xpaHuBa xoja ce mpumemyje oapehena je cymom o6e EC
BpEJIHOCTH, Koja He 61 Tpebano na npehe 3.5 dS-m', na 6usbka He 6u yuuta y crpec.Tpajame
3anuBama Tpeda Ja je o 5 10 7 MUHYTa, a TYpHYCH 3aJliBama 3aBuce o]l (peHodase pazsuha, 1j
0J1 BPEMEHCKHX YCJIOBa, U Bapupajy o 2-3 y TOKY JaHa y XJaJHU]eM Jely ToauHe 10 6-7 (v
BUIIIE TI0 MOTpeOH) y TomiujeM Aeny roauHe. HakoH cBake ¢deprturanuje cuctem ce ucmnmpa
9HCTOM BOJIOM ¢ TiojieniieHoM pH BpenHomrhy Ha 5,0. OBOM TEXHOJIOTHjOM UCXpaHe OCTBAPCHH CYy
BHCOKH MPHUHOCH Y CBE TPHU TOAUHE HCTpakuBama. [Ipunoc o 4,2 Kg mo Omblin, yrmopeaus je ca
IPUHOCHMA JOOMjEHUM Yy JIPYTMM KIMMAaTcKuM ycioBuMa. [locTurayTa je BHCOKa €(UKACHOCT
xopuihema Bozie (Moxe ce pousBectu 4,96 kg Goposauie o 1 m® Bozie). JloOujenu pesyntatu
yKa3yjy Ja je mpuMeHa IpuKaszaHe npouenype gpepruramuje no ¢penopazama pazsuha onpasnaHa
C acmekTa JoOMjeHUX MPUHOCA, Ka0 M Ca EKOJIOMIKOT aCMeKTa.
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Abstract

The aim of this research is to present the technology of blueberry cultivation, especially from the aspect of
fertilization and irrigation (fertigation), and the water use efficiency obtained in blueberry plantations
grown in pots. In order to obtain optimal yields, irrigation and nutrition of the plants must be well
coordinated, which is shown in this work. The experiment was located in Nemenikuc¢a, Sopot municipality.
The location is suitable for blueberry cultivation due to topography, altitude, climatic factors and water
supply. Blueberries were planted in 45-liter pots, which was sufficient to obtain high yields. The substrate
used was "Legro" with 25% perlite. Dripper with a flow rate of 4 L and a divided sub-dropper for uniform
distribution of water in the pot was used. The irrigation system was also equipped with devices that extract
the appropriate amount of fertilizer from the tank over the set of pH and EC values. This way of water
distribution enables precise control of the quality and parameters of the irrigation water, such as pH and
electrical conductivity (EC). Good drainage of the pot is ensured by perforations of the bottom and sides of
the pot with several openings of different sizes and shapes. It is desirable that the bottom of the pot is
separated from the substrate. The amount of water used for vegetation was 2,817,700 L or 2817.7 m® of
water for 9,000 plants. A yield of 14,000 kg of blueberries was obtained in second year and 38.000 kg in
the third growing year. This means that 201.21 L of water was used for the yield of 1 kg of blueberries or
4.96 kg of blueberry can be produced using 1 m® of water. Most of the water was applied in July (92 L per
pot). The EC of the solution was variable from day to day, depending on the amount of nutrients consumed
by blueberry. Water consumption was determined partly by the duration of irrigation and by the amount of
drained water. The pH and EC values of the water were measured daily. The pH in the irrigation water was
maintained in the range of 5.0-5.5 and the ES of 1.3-2.5 dS/m, in the drainage water 0.6 to 2.3 dS/m. In the
year of replanting 77 g of yield per plant wwas obtained. Very high yields, as high as 1.5 kg per plant were
obtained in the first year of production and as high as 4.2 kg per plant in the second year of production. The
average water consumption during the growing season was 3 L per plant, and total water consumption
during first yielding year was 313 L.
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