Cpricko IpymTBo 3a
I[IpoydaBamk€ 3EMJbHUIITA
Serbian Soil Science Society

[TossonpuBpenuu hakynrer
Yuusepsuter y HoBom Cany

[TossonpuBpenHu dakynrer
YHusepsurer y beorpany

University of Novi Sad
Faculty of Agriculture

University of Belgrade
Faculty of Agriculture

KIbUT'A CA’KETAKA
BOOK OF ABSTRACTS

Cumno3ujym ca mehynapoaguum ydyenrhem
Symposium with international participation

HABOJHABAILE U OJIBOJIIbABAILE ¥V
CBETJIY KJIUMATCKUX ITIPOMEHA

IRRIGATION AND DRAINAGE IN THE LIGHT OF
CLIMATE CHANGE

Bpmar, 9. no 11. cenrem6ap 2020.
Vrsac, 9™ to 11™ September 2020.



CPIICKO APYILITBO 3A [TPOYYABAE 3EMJBUIITA
Lo \\b.,
F Na®
| < ! &
I f’%f‘\.s.:}j
l : eyt

I
CI/IMHO3I/ijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

Cpricko ApyHITBO 32 MPOYYABAKE 3EMIBUIITA
[TossonpuBpenuu dakyntet YHuBep3uter y beorpany
[ToswonpuBpenuu daxkynret YauBepsurer y Hoom Cany

KIbUT'A CAXKETAKA

Cummnosnjym Cprickor IpyInTBa 3a MPOyYaBame 3eMJBUIITA
»HaBoamaBame U 0BOIIbaBIbe Y CBETJy KJIUMATCKUX IPOMeHa“

N3paBau
Cpricko ApymITBO 32 poy4aBame 3eM/bUIITa, beorpan

Ypeauuuu
[Ipod. np Pyxuna Ctpuueuh
[Ipod. np bopuroj Ilejuh
HTtamna
Sistem CD, Beorpan, 2020.

/u3ajH kopuua
JoBana Marosuh

Opranuszaropu
Cpricko ApymITBO 3a MIPOYYABAKE 3EMIBHIITA
[ToswonpuBpenuu daxkyntet YHuUBep3uteT y beorpany
[ToswonpuBpenuu daxkynrer Yauepsuretr y Hoom Cany

NCBH-9/78-86-912877-3-3
Tupax 150 npumepaka

Cnonzopu
MuHHCTapCTBO MPOCBETE HAYKE U TEXHOJIOMIKOT pa3Boja Penmybnuke CpOuje
[Mporpam Yjenuumenux Haruja 3a pa3eoj (UNDP y Cpouju)
MuHHCTapCTBO 3aIITUTE JKUBOTHE CPEAMHE Y3 TEXHUUKY noapiuky [Iporpama
yjenumeHux Hauuja 3a pa3Boj (UNDP) u ¢punancujcky noapuky I'modamxor
donna 3a xxuBotHy cpenuny (GEF)
HNuctutyT 3a Kykypy3 3emyH [losbe
AQUADUCT
FITOFERT
Boponpuspenno npymreo Tamuin /{ynas, noo [TanueBo
Agros 1oo OnoBo



CPIICKO JPYUITBO 3A ITPOYYABAIGE 3EMJBUILITA

|
CPIMHO3PijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

HAYYHHU OABbOP

[Ipod. np bopusoj Ilejuh, Yuusepsurer y HoBom Cany, [Tossonpuspenau gakynrer
[Ipod. np bomxo ["ajuh, Yausepsuter y beorpany, [lossonpuspeanu gaxynret

[Ipod. nap Crpuuesuh Pyxwuna, Yausepsuter y beorpany, [lossonpupentu gaxynrer
IIpod. np Heenka DByposuh, Yuusepsuter y beorpany, [lossonpuspennu gaxkynret
[Ipod. np Munugoj benuh, Yuusepsuter y HoBom Cany, [lossonpuBpennu daxynret
[Ipod. ap Jbuspana Hemuh, Yausepsuter y HoBom Cany, [lossonpuspenan dakymnrer
[Ipod. np I'opnana Matosuh, YauBepsurer y beorpany, [lossonpuspenan dakymnrer
[pod. np 3opuna Cpheruh, Yausepsurer y HoBom Cany, [TossonpuBpennu gakynreT
[Ipod. np Ernka ['peropuh, Yausepsurer y beorpany, [lossonpuspenan dhakymnrer

Hp Pagmuna [Tusuh, Haydan caBeTHUK MHCTUTYT 3a 3emipuinTe, beorpan

[pod. np Mnanen Tonoposuh, Arponomckn Meautepancku HHCTUTYT, bapu, Utanuja
[Ipod. np ITaBen benka, Yuusepsuter y HoBom Cany, [lossonpuBpeanu daxynret

Hou. np Mapwuja hocuh, Yausepsuter y beorpany, [lossonpuspennu gaxynrer

Hon. np Atuna beznan, Yuusepsuter y HoBom Cany, [lossonpuBpeann gaxkynrer
[Ipod. ap Benubop Cnanesuh, buorexanuku pakynrer Lipue ['ope

Homu. np Becna [louyua, YauBep3uter y beorpany, [lossonpuBpennu gaxynrer

Hou. np Kcennja Maukuh, YauBep3uter y HoBom Cany, IlossonpuBpenan dakynreT
Hou. np Mupko Henuh, Yausepsuter y beorpany, [lossonpuBpennn gaxynret

[Ipod. np Panosan Casuh, Yausepsurer y HoBom Cany, [lossonpuBpennu gakynret
Hou. np Mupko Kuexesuh, buorexunuku dakynrer Lpae ['ope

Hp Cranko Munuh, UactutyT 3a patapctBo u noBprapctso, Hosu Can

Hou. np Bnagumup hupuh, Yausepsurer y HoBom Cany, [Tossonpupenau daxynrer
Hon. np Jbybomup XKusoruh, YHusepsurer y beorpany, Ilossonpuspennn dakynrer

Hp Mapko Jocunosuh, ITossonpuspenuan nactutyt Ocujek, XpBaTcka

[pod. ap Hauujen Jyr, [Mosbonpuspennu dakynret, Ocujex, XpBarcka

[Ipod. np Cphan Llepememmuh, [lossonpuspennu daxynrer, HoBu Can

IIpod. np I'opnana Llexynapan, Yausepsuret y Kparyjesuy, ArpoHomMcku ¢akynret, Hauak
[pod. 1p Muposbyd Akcuh, Yuusep3urer KocoBcka Mutpoguiia, Jlemak

[pod. np Cuexxana bernanopuh Cumuh, YauBepsurer y beorpany, lllymapcku dakynrer
Hon. np Jacua I'pabuh, Yausepsurer y Hoom Cany, [lossonpuspennu dakynrer

[Ipod. np Bjexocnap TanackoBuk, Dakynrter 3a 3eMJbOJENCKH Hayka W xpaHa, Ckorube, CeBepHa
Makenonuja

Hp Muogapar Tonmumup, MHCTUTYT 32 KyKypy3, 3eMyH Ilosbe

Hp bpanka Kpecosuh, UacTutyT 32 KyKypy3, 3emyH [loibe

Ip Bnanan HBynakosuh, Bucoka TexHuuka 1kojia cpykoBHUX cTyauja, [loxxapenair

Hp Mune boxuh, MacTuTyT 32 Bogonpuspeny Japocnas Yepau

Hp Kesmpka Pyauh, UnctutyT 3a Bononpuspeny Japocnas UepHu

Jp Cabpuja Yaapo, Yuusepsuret y CapajeBy, [lossonpuspenHo npexpamOeHu GakyaTeT
[pod. np Munomr Cranuh, Yausep3uret y beorpany, ['paheBuncku dakynrer

[Ipod. np Tuna Jamuh, Yausepsuter y beorpany, ['paheBuncku dpaxynrer

Hp Cama Ilanrenuh, JBIT Boxe Bojsonune

Hp Kerko [lenerouh, MHCTUTYT 32 IpUMEHY HyKIleapHe eHepruje y nossorpuspenu, (MHEIT)
Hp Harama Ilenuh, MHCTUTYT 32 €KOHOMHUKY TIOJHOTIPUBpPEIE

Hou. np Mupjam Byjanunosuh-Mannuh, Yuausepsurer y beorpany, [lossonpuBpeanu dgaxkynrer
[Ipod. np Ana Bykosuh, Yuusepsuret y beorpany, [lossonpuspenan paxynrer

Jp Munka lomaser, Enextponpuspena Cpouje

Hp Tuxomup IIpenuh, [Tossonpuspenan unctutyt Penyonuke Cpricke



CPIICKO JPYUITBO 3A ITPOYYABAIGE 3EMJBUILITA

J—
s LT
i -\-1\‘ '.\4\‘ b’"\

T, ﬂ £ /
g B &Y

CPIMHO3I/ijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

INPOI'PAMCKH OABOP

[Ipod. ap bopusoj Ilejuh - Ilpencennuk [Iporpamckor ogdopa

[Ipod. np Herenka DByposuh, Yuusepsuter y beorpany, [lossonpuspennu gaxkynret
[Ipod.np Pyxuna Crpryesuh, YanusepsuteT y beorpany, [lossonpuspennn daxyntet
Hp Tuxomup [Ipenuh, [Tossonpuspenun unctutyT Penyonuke Cpricke

Hon. np Mupxko Kuexxesuh, buorexanuku dakynrer Lipue ['ope

Hp Pagmmuna [Tusuh, Haydan caBeTHHK MHCTUTYT 3a 3emipuInTe, beorpan

Hou. np Aruna be3nan, Yausepsutetr y HoBom Cany, [lossonpuspenan dakymnrer
Hon. np Jbybomup XKusotuh, Yausepsurer y beorpany, IlossonpuBpenau dakynrer
Hou. np Bmagumup hupuh, Yausepsurer y HoBom Cany, [lossonpuspenan gaxynrer
Hp Cama Ilanrenuh, JBII Boxe BojBonuue

OPT'AHU3ALIMOHH OJABOP

[pod. np Pyxuna Ctpuuesuh, Yuusepsuter y beorpany, [lossonpuBpeann GpakynreT — npenceHuK
OpTraHHU3aIHOHOT 000pa

[Ipod. np Heenka DByposuh, Yuusepsuter y beorpany, [lossonpuBpennun gaxkynret

[Ipod. np bopusoj Ilejuh, Yausepsurer y Hoom Cany, [lossonpuBpentu daxynreT

Hon. np Kcennja Maukuh, Yausepsurer y Hoom Cany, Ilossonpuspennu dakynrer

Hon. np Mapuja hocuh, Yausepsuter y beorpany, [lossonpuspennu dakynrer

Anekca Jlunosan, AumuL.uHx.MacT., Y HuBep3utet y beorpany, [lossonpuspennn dakynrer

[pod. np I'opnana Marosuh, Yuausepsuter y beorpany, [lossonpuBpennu gakynrer

Hp Aurenuna Tananapoa, YauBep3uteT y beorpany, [lossonpuBpenau GakynreT

Cnasuma DBophesuh, numn.unx., Yausep3uret y beorpany, [lossonpuspenau daxkynrer

IHOYACHMU OJABOP

[Ipod. ap Ceetumup Jparosuh

ITpod. np Aparan Pyauh

[Ipod. np barpuh Cnanesuh

[Tpod. np Jopaan MunuBojesuh

[Ipod. ap I'pagumup Bacuh

Hp JIuBuja MakcumoBuh, HayuYHH CaBETHUK

[Ipod. ap Casa [letkoBuh

ITpod. np Muho xopuh

Junn.umk. [N'opan [Ty3osuh, nupextop JBIT CpoujaBone



CPIICKO JPYUITBO 3A ITPOYYABAIGE 3EMJBUILITA

O 3)
CPIMHO3I/ijM — HanonH,aBaH,e U OABOAIBABAILE Y CBETJIY KIMMATCKUX IPOMCHA
CAAPXKAIJ
Crp.
MPETABADGA TIO TIO3BMBY .........ocovoooevooeessissssssessssssss s sssss s sssss s ss s 1
TIPOILLJIE U BY 1Y RE [IPOMEHE PEXXUMA TEMITEPATYPE U ITAJIABUHA Y CPBUIU .................... 2

Mupjam Byjaounoeuh Manouh, Ana Bykoeuh, Biaoumup Bypheeuh
BOJHNU PECYPCU CPBUIJE - BHUXOBO PAIIMOHAJIHO KOPUINKREWE W 3AIOTUTA VYV

VCJIOBUMA KIIMMATCKUX TIPOMEHA ... ..ttt rtbaae e e e e et ran e e e e e e e naans 3
Tuna Jawuh

O/IP2KMBO VYIIPABJLAIBLE BOJIOM 3A HABOABABABE: O EOMKACHOCTU 1O KOHILIEIITA

EKO-EDUKACHOCTH.......cciiieieiieite sttt ee st te e te e steesa et e tesaestasteeteeseessessestestesteataasaensessessetessesrestessens 4

Mnaoen Toooposuhi

YTJEHAJ HABOWHABABA HA VY3I'OJ COJE (GLYCINE MAX (L.) MERR.) ¥V KIIMMATCKUM

VYBIETUMA CITABOHUIE .....coiiiiiticiitie sttt 5
Mapxo Jocunosuh, bopusoj Ilejuli, Monuxa Mapkosuh, Anexcanopa Cyoapuh, Xpeoje Ilnaswuh, /lapuja
Tanuh Cybawuh

HABOJJBHABABE KAO MEPA AJAITALMIE U VYBIAXKABABA E®EKATA KIIMMATCKUX

TIPOMEHA ...ttt b e h e h et e s b bt e s b bt e b et e sk et e he e e s R bt e eh bt e s b bt e aa b e e s b bt e ebb e e ssbeesabeesnbeennneennes 6
Opoan Yykanues, Bjexocnaeé Tanacxosux, [ywxo Myxeamos, Anexcanopa Mapmunoscka-Cmojuegcka,
Jlazo JJumumpos

T'AJEBLE MACJIMHA Y LIPHOJ 'OPU: BAXTJEBU 3A BOAOM U 3EMJBUIITEM.........ccooviiviiiiiienien, 7

Mupro Kneacesuh, Mapuja Maprou, Ana Tonanosuh, bumwana Jlazosuh, Jambopka Jlexuh
MOHUTOPUHI" TIOJABE BOAOJIEXXW HA TIOJbOITPUBPEJHUM MAPIEJIAMA KOPUIITHhELEM
CATEJIUTCKUX CHUMAKA ...ttt bbbt bbb sb e bbb et et et sbesbesbeeneas 8

Amuna Bezoan, Bowko bnazojesuhi, Josana bezoan, Munuya Bpanewesuhi
YTULIA] HABOOAHABABA HA TIPUHOC, KBAJIUTET T'POXBA U BUHA COPTE KABEPHE

(00) 277 15 510 ) USRS 9
Jlpazan Byjosuh
S3EMJ/BUIITE KAO OCHOB 3A PAIMOHAJIHO TA3A0OBABE BOJAMA U EPO3UJA
MOJBOMNPUBPEIHOT BEMUBHMILITA ...ttt et e e e e e eaae e e s aa e e e s st e e e snneneesnnneeas 10
IMOIrOJHOCT 3EMJBUILTA 3A HABOJIIbABABE HA TIOJIPYUJY CMEJEPEBA ... 11

Munueoj benuh, Jbumwana Hewuh, Bopueoj Ilejuh, Bradumup HRupuh, Kcenuja Mauxuh, /lpacan
Paoosanosuh, /[pacana Mapunxoguh

YTULIAJ BUIHET'OAUIIHBE HABOJHBABABA HA OCHOBHE XEMUJCKE KAPAKTEPUCTUKE

JIMBAJICKUX TIPHILIA ...ttt ettt sttt b et s bt ettt e mb e se e ebe e sbeenbeebeesnesnne s 12
bowxo I'ajuh, bpanxa Kpecosuh, Bopusoj Ilejuh, Ancenuna Tananaposaa, 3opuya Cpedojesuli, Muoopae
Torumup

3AJIMXE OPTAHCKOI' VYI'JBEHUKA VYV 3EMJBUIITUMA TIOJHOXJA IINTAHWMHE BYKAH

(MCTOYHO-HEHTPAJTTHA CPBHIA) .....ciittiitiit ettt sttt ettt sttt sbe ettt sae e 13
Jbybomup Kueomuh, Cejemnana Paomanosuh, bpanxa Xapxosuh, Becna Padosanosuh, Jenena
bozcocasmwesuh, Anexcanoap Bophesuh

OCHOBHE ®13NYKE OCOBMHE TEXHOT'EHUX 3EMJBUIITA PYJJAPCKOI' BACEHA CTAHAPHN14
Henao Manuh u Muxajno Mapxosuh

XUAPOJIOUIKE OCOBMHE XYMOI'JIEJ 3EMJBUIITA UEJIAPEBCKOI' 1 KOBUJbCKOT PUTA...... 15
Cawa Ilexeu, Mapuna Munoeuh, Benucas Kapaxnuh

KAPAKTEPU3ALIMJA 3EMJBUILITA U CEJUMEHTA CIIATUHCKOI' CTAHUIITA PYCAHJIA ...... 16
Jopoana Hunrxos, Josuya Bacuw, Becna Kuyowes, Cmanxo Munuh, Crexcana Jaxwuh, Munopao
JKueanos, 3opa Jlyjuhi

AHAJIU3A TPOUIKOBA U KOPUCTU KAO [JEO ITIPOLUEHE OJPXHWBOCTU ITPOJEKTA 3A

CAHAIMTY 3EMJBUIITA: CTYAMIA CIIVUATA ..ottt 17
3opuya Cpeodojesuh u bowxko I ajuh



CPIICKO JPYUITBO 3A ITPOYYABAIGE 3EMJBUILITA

8
|
CI/IMHO3I/ijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

UHTEH3UTET EPO3UJE 3EMJBUMIINTA U JUHAMUKA CAIPXAJA OPTAHCKE MATEPUIE:
TPAJUILIMOHAJIHA OBPAJIA HACIIPAM BHUIIEI'OAUINIBUX TPABA KAO TPABHATOI

TTIOKPHIBAUA ...ttt et bbb bRt bbbt R e bbbttt e e nn b bt er e 18
Ihwko Mykaemos, Xpucmuna Ilonoecka
HABOJIBABAIBE I @EPTHUT ALIMJA .........c.oooiiiiiiiii i 19
OILIEHA KBAJIUTETA BOAE 3A HABOAHABABE CA TEPUTOPUJE AITI BOJBOJJUHE ................... 20
Cmanxo Munuh, /ywana bareay, Bbopusoj Ilejuhi, 3opa Jlyjuh, Bpanka Mujuh, Heana bajuh, Josuya
Bacun
[MPUHOC U TIOTEHLHMJAJIIHA EBAIIOTPAHCITUPALIUJA TTATIPUKE Y JYXXKHOJ CPBUIN.............. 21

Mupony6 Axcuh, I'opoana Lllexynapay, Hebojwa I'yuuh, Crasuwa I'yyuh, Anexcandap Buxuh, Munocas
I'puax, /lpazan 'puax, Jacmuna Knexcesuh

YTULAJ PEXUMA 3AJIMBABA U CYIICTPATA HA TTIOTPOIIBY BOJAE U TEMIIEPATYPHU

PEXUM EHIJIECKOI JbYJbA (LOLIUM PERENNE L.) 1 JIUBAJICKOI" BUJYKA (FESTUCA PRATENSIS

HUDS) ettt bbb et b e e bt bt b b e bR e R SRR R R R R R R R R e bR bbbt b e b e bt rens 22
Mapuja FRocuh, Anexca Jlunosay, Anexcandap Cumuh, Pyoscuya Cmpuuesuhfi, Heeenxa Byposul,
Cnasuwa Bophesuh, Jlazap Kanyheposuh

I[MPUHOC U IOTPOLIKBA BOAE KOHOIIJBE 3A BJIAKHO (CANNABIS SATIVA L.) ¥ YMEPEHUM

KIIMMATCKUM YCIIOBHIMA ......coiiiiiitiiitiit ettt 23
Braoumup Cuxopa, bopusoj Ilejuh, Heana bajuh, Cmankxo Munuh, Kcenuja Maukuh, Hejan Cumuhi

E®EKAT HABOJAHABABHA HA MHAEKC JIMCHE ITOBPIIMHE (LAI) U TIPUHOC KYKYPVY3A....... 24
Hejan Cumuh, bopueoj Ilejuhi, Heana bajuh, Cmanxo Munuh, Kcenuja Maukuh, Braoumup Cuxopa

[NTPOCTOPHA W BPEMEHCKA PACIIOAEJIA PE®EPEHTHE EBAIIOTPAHCIIMPALIMIE VY

PETVIOHY BAHATA Y BOJBOIIMH........cccoiiiiiiiieiie ettt teessteesineesbeesnnesneesnee s 25
Becenun Beacanosuh u Mnaoenka Hosakosuh

E®EKAT CYHWIE HA TMPMHOC 3PHA IIIIEHUIE Y ATPOEKOJIOUIKHMM YCIIOBUMA JYXHE

(03559 7 1 U TP PPPTP 26
Muponyb Axcuh, I'opoana Llexynapay, bopusoj Ilejufi, Hebojua Iyuuh, Crasuwa I'yuuh, Munocas
I'puax, /Ilpacan ['puak, Jacmuna Knexcesuh

KAPAKTEPUCTUKE KOPEHA U INPOAYKTUBHOCT IIOIIYVJIALIMJA EHIJIECKOI JbYJbA ITPU

PABJIMYUTUM HUBOMMA HABOJIIBABAIDA ..ottt 27
Hejan Cokonosuh, Cunescana babuh, Jacmuna Paoosuh, Mupjana I[lemposuh, Mnaden IIpujosuli, Bophe
Jlazapesuh

E®EKAT HABOJHABAKBA KAITABLEM HA TIPUHOC, ITPOAYKTUBHOCT YTPOILIEHE BOAE 1

EBATIOTPAHCITUPAIINTY ITAITPUKE (CAPSICUM ANNUM L.) ...oiviiiiiiiiiciinieiecsieeecseee e 28
Heana bajuh, bopueoj Ilejuh, Kcenuja Mauxuh, Jywanxa Byeapcku, Croboodan Bnajuh, Aoam Taxau,
Muponyb Axcuh

E®OUKACHOCT ITIPUMEHE MMUKPOEJIEMEHATA IIYTEM ®EPTUTAIIMIE U @OOJINJAPHE

ATUTUKAIUTE YV BACAILY JABYKE ..ottt 29
Panxo Yabunoecku, Abyoarxep bpayex, Knapa [lemxosuh, /Jpacan Kosauesuh, Henao Maeasun, Maja
Mamnojnosuh

IMPUMEHA ®EPTUTAITMJE Y BORAPCKUM 3ACAAUMA HA TIOJAPYUJY CPBUIJE.........ccoovrviene. 30
Huxona Josanosuh, Anexcanopa Ilpsynosuh, Ypow Bykmanosuh

3ALITUTA O] EKCTPEMHUX BPEMEHCKUX ITPUJIMKA ITYJICHUM OPOLIABABEM ................ 31
llpacan Padosanosuh, Tujana Tpugynosuh, Jasuo Mapoewuh, Kewxo Mapoewuh

CTABE HABOJIBABABA Y CPBUIU 2020. TOIITHE ......ocviiieiie ettt 32
Kemxo Mapoewuh, [{pacan Paoosanosuh, /Jasuo Mapoewuh, Tujana Tpugpynosuh

KJIMMATCKE IPOMEHE BOJJHU PECYPCHU U OABOABABAIDBE. ..o, 33

PA3BOJ HABO/JHABABA N3 BUIIEHAMEHCKNX B PAHA 1 AKYMWJIALIMJA Y CPBUJN........... 34
Jenena JJo6puh, Munow Padosanosuh, Anexcandap /[pobraxk, bumwana Bacuh, Munow Bamano, Jyeocnas
Josanosuh

YTULAJ KIIMMATCKUX ITIPOMEHA HA TIOTPEBE 3A OABOABABABEM YV CPEUIN ................... 35

Hesenxa Bypoeuh, Pyscuya Cmpuuesuh, Mupjam Byjaounosuh-Manouh, Mapuja TFocuh, Anexca
Jlunosay, Paomuna IMusuh
XUJAPOTEXHWYKE OCHOBE OJIP2KUBOI" PABBOJA NPUT'ALITMOHUX CUCTEMA VY PEITYBJIMIU
(O] 1 1 (03 S0 )OSR PSP P PRPTSPRPPPRTR 36

Tamapa Cydap, Munuya Tpugrosuh, Hedewko Cyoap



CPIICKO JPYUITBO 3A ITPOYYABAIGE 3EMJBUILITA

i i
:’:\}t; )
M .>+\,6

'[I.{_\/

|
CI/IMHO3I/ijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

ITPOLHEHA VYTHUIHAJA KIIMMATCKHUX IITPOMEHA HA IIPUHOCE W IIOTPEBE IIIIEHUIIE,

KYKYPY3A U CYHIHOKPETA 3A HABOJEBABAEM.......cuiiiiiiiii it 37
Pyorcuya Cmpuuesuh, Mupjam Byjaounoseuh Manouh, Hesenka Byposuh, Anexca Jlunoeay, Mapuja
Hocuh

INOTPEBA 3A HABOJJHABABEM KYKYPY3A HA 3EMYHCKOM YEPHO3EMY V TTOCJHEJBUX

TIOJTA BEKA ...ttt ettt b bbbtk h e bbb bt E e b £ e b e e b et e E e e Rt e bt eh e e b e en b e e e eb e beebe b e ne e 38
Topoana Mamosuh, Becua Ilouyua, Enuxa I pecopuh

MPEAUKIINIA TIOTPEBE 3A HABOJAHABABEM KYKYPY3A HA 3EMYHCKOM YEPHO3EMY 10

KPAJA IBAJTIECET ITPBOI  BEKA .....ooiiiitiiiicii ettt sttt st e s nbae e s nntee e nnnes 39
Enuxa I'pecopuh, Becna Ilouyua, Mupjam Byjaounosuh Manouh, I'opoana Mamosuh
CYUIE Y CPBUIN — ITPOLIJIOCT, CAJAIIEBOCT UBYAYRHOCT .....coveieiiiie e 40

Cnasuya Paoosanosuh, Ana Paoynoeuh, Anexcanopa Kpowcuh

AHAJIN3A YTUIAJA CYIIE HA 3EMJBUIIIHU ITPOCTOP ITOIPYUJA OINIITHUHE ITPUJEITOJBE.. 41
Cuexcana bBenanosuh Cumuh, Bewko I[lepoeuh, Bnaoumup Byphesuh, I[Ipedpaz Mumwrosuh, Ilaene
Hasnosuh, Jpazan Yaxmax, Pamko Kaoosuh

HONPUMEHA JA/BMHCKE JETEKIIMJE W HWHOPOPMAIIMOHUX TEXHOJIOTHJA VY

HOJBOTIPHUBPEI..........c.oooiiiiiiiiiii i e 42
KOPUIIREWE CHUCTEMA SOILGRIDS U INEJOTPAHC®EPHUX ®YHKIMWJA 3A MAIIMPAILE
KOJIMYMHE ITPUCTYITAUHE BOJIE ¥V 3EMJBUIITY ¥V 250 M PE3OJIYLMIU ......ocvvvvviiiiiiii, 43

Braoumup Hupuh, Ilasen Benxa, Ockap Mapko, Munusoj benuh, Jbuwana Hewuh, Cphan Lllepemewiuh,
Jlpazan Paoosanosuh, [pacana Mapunkoeuh

IMPUMEHA JAJBMHCKE JETEKIWJE Y OLUEHU ITPUHOCA 1 KBAJIUTETA ITAPAJTAJ3A ............. 44
Anexca Jlunosay, Pyscuya Cmpuuesuh, Mapuja Focuh, Hesenxa Byposuh, /[pacan Jokcumosuh, Amuia
Beszoan, Ilasen benka

INVITED KEYNOTE SPEAKERS/PAPERS. ..ottt 45

PAST AND FUTURE CHANGES IN TEMPERATURE AND PRECIPITATION REGIMES IN SERBIA.. 46
Mirjam Vujadinovié¢ Mandié, Ana Vukovic¢, Viadimir Djurdjevi¢

WATER RESOURCES OF SERBIA - RATIONAL USE AND PROTECTION IN CLIMATE CHANGE

CONDITIONS ...ttt r et h et h e bt e Rt e h e Rt e et R e nr s e e Rt e e et e Rt nr e e r e nn e bt nn e erennes 47
Tina Dasi¢

SUSTAINABLE WATER MANAGEMENT FOR IRRIGATION: FROM EFFICIENCY TO ECO-

EFFICIENCY CONCEPT ...ttt b bbb er bbbt nn e n b en s 48
Miladen Todorovi¢

IMPACT OF IRRIGATION OF SOYABEAN (GLYCINE MAX (L.) MERR.) IN SLAVONIA CLIMATE

CONDITIONS ...ttt b bbb bt bbb e e bt b e b e e bt e b e st e bt eb e st e bt nb e st eb e s b e s e ekt nb et et e nbe e ebennes 49
Marko Josipovié, Borivoj Peji¢, Monika Markovi¢, Aleksandra Sudari¢, Hrvoje Plavsi¢, Darija Gali¢
Subasié¢

IRRIGATION AS ADAPTATION AND MITIGATION MEASURE IN CHANGING CLIMATE............... 50
Ordan Chukaliev, Vjekoslav Tanaskovik, Dusko Mukaettov, Aleksandra Martinovska-Stojcheska, Lazo
Dimitrov

OLIVE GROWING IN MONTENEGRO: WATER AND SOIL REQUIREMENTS ......cccooiiirneinieine, 51

Mirko Knezevié, Marija Markoc, Ana Topalovié, Biljana Lazovié, Daliborka Lekié
MONITORING THE OCCURRENCES OF WATERLOGGED AREAS ON AGRICULTURAL PLOTS BY
USING SATELLITE IIMAGES ...ttt e et et e e e et e e e et e e s et e e e e entee e e snaeeeeserreens 52
Atila Bezdan, Bosko Blagojevi¢, Jovana Bezdan, Milica Vranesevi¢
INFLUENCE OF IRRIGATION ON YIELD, QUALITY OF GRAPES AND WINE OF CABERNET

SAUVIGNON VARIETY oottt st st ettt e st et te e teasaesseesteesaeesseaneeaseeaseeateesseenteaseeanaesreesreenseenees 53
Dragan Vujovié¢

SOIL AS A BASE FOR RATIONAL WATER MANAGEMENT AND SOIL EROSION ........ccccocevvnunnne. 54

SOIL SUITABILITY FOR IRRIGATION IN SMEDEREVO AREA ...ttt 55

Milivoj Beli¢, Ljiliana Nesié, Borivoj Peji¢, Viadimir Cirié, Ksenija Mackié, Dragan Radovanovic,
Dragana Marinkovic¢
INFLUENCE OF LONG-TERM IRRIGATION ON BASIC CHEMICAL CHARACTERISTICS OF
FLUWVISOLS ...ttt ettt b ettt be et bt e b e b e s et e b et e be bt e R e e ket e b e e ket e te e ket etesbe st eneabe b eneatns 56

Bosko Gajié, Branka Kresovié, Borivoj Pejié, Angelina Tapanarova, Zorica Sredojevié¢, Miodrag Tolimir



CPIICKO JPYUITBO 3A ITPOYYABAIGE 3EMJBUILITA

i i
:’:\}t; )
M .>+\,6

'[I.{_\/

|
CI/IMHO3I/ijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

VARIATION IN SOIL ORGANIC CARBON STOCKS IN THE SOILS OF FOOT AND TOE SLOPES OF

MOUNTAIN VUKAN, EAST-CENTRAL SERBIA ..ottt st 57
Ljubomir Zivoti¢, Svjetlana Radmanovi¢, Branka Zarkovié, Vesna Radovanovié, Jelena Bogosavljevic,
Aleksandar Djordjevié

BASIC PHYSICAL PROPERTIES OF TECHNOGENIC SOILS WITHIN STANARI COALBASIN.......... 58
Nenad Malié¢ and Mihajlo Markovié

HYDROLOGICAL PROPERTIES OF THE HUMOGLEY SOIL OF CELAREVO AND KOVILJ MARSH59
Sasa Pekec, Marina Milovié¢, Velisav Karakli¢

CHARACTERIZATION OF SOIL AND SEDIMENTS OF RUSSAND'S SALINE HABITAT .....ccceovevenne. 60
Jordana Ninkov, Jovica Vasin, Vesna KicoSev, Stanko Mili¢, Snezana Jaksi¢, Milorad Zivanov, Zora Luji¢

COST-BENEFIT ANALYSIS AS APART OF SUSTAINABILITY OF THE PROJECT OF REMEDIATION

FOR LAND: A CASE STUDY ..ttt sttt sttt sttt e et saesbeste st ese e s e tessesbesbeabeeseentesaeseestesneaseenes 61
Zorica Sredojevi¢, Bosko Gaji¢

SOIL EROSION INTENSITY AND SOIL ORGANIC MATTER DINAMICS: TRADITIONAL

CULTIVATION VS. PERENNIAL GRASS AS A COVER CROP ......occiiiiiiiienie ettt 70
Dusko Mukaetov, Hristina Poposka
IRRIGATION AND FERTIGATION . ...ttt e e e e e e e e e s e e e e e e e e e e e neenns 63
EVALUATION OF THE QUALITY OF IRRIGATION WATER AT THE TERRITORY OF VOJVODINA
PROVINGCE ...ttt ettt st s be e bt et e st e bt e eb e e bt e s bt e s ke ebe e sb e e s bt e abe e beanbeeneenbtesbeenbeenbaeneeas 64
Stanko Mili¢, Dusana Banjac, Borivoj Peji¢, Zora Luji¢, Branka Miji¢, Ivana Bajic¢, Jovica Vasin
YIELD AND POTENTIAL EVAPOTRANSPIRATION OF PEPPER IN SOUTHERN SERBIA.................. 65

Miroljub Aksi¢, Gordana Sekularac, Nebojsa Gudzi¢, Slavisa Gudzié, Aleksandar Djiki¢, Milosav Grcak,
Dragan Gréak, Jasmina KnezZevié¢
EFFECTS OF IRRIGATION REGIME AND SUBSTRATE ON THE WATER CONSUMPTION AND
TEMPERATURE REGIME OF ENGLISH RYEGRASS (LoLium PERENNE L.) AND MEADOW FESCUE
(FESTUCA PRATENSIS HUDS) .....cutiiiiitieiti ettt ettt sttt et ta e te et eesaessaesteesaeenteanseensesnsestaeteeseanneens 66
Marija Cosié, Aleksa Lipovac, Aleksandar Simié, Ruzica Stricevi¢, Nevenka Purovié, Slavisa Dordevic,
Lazar Kaludjerovi¢
WATER-YIELD RELATIONS OF FIBRE HEMP (CANNABIS SATIVA L.) IN TEMPERATE CLIMATE

(0L @ N0 I I 10 S 67
Vladimir Sikora, Borivoj Peji¢, Ivana Baji¢, Stanko Mili¢, Ksenija Mackié, Dejan Simié
EFFECT OF IRRIGATION ON LEAF AREA INDEX (LAI) AND MAIZE YIELD.......ccccoovvveieiiirrrane 68

Dejan Simi¢, Borivoj Pejic, Ivana Bajic, Stanko Mili¢, Ksenija Mackic, Viadimir Sikora
SPATIAL AND TEMPORARY DISTRIBUTION OF THE REFERENCE EVAPOTRANSPIRATION IN
THE BANAT REGION IN VOIVODINAL ...ttt st e sr et ab st nbesn s 69
Veselin Bezanovi¢ and Mladenka Novakovié¢
DROUGHT EFFECT ON GRAIN YIELD OF WINTER WHEAT IN AGRICULTURAL CONDITIONS OF
SOUTH SERBIA ...ttt bttt bbbt b e b e e Rt e s b e b e ke eb e eb e e bt ebe e st et et seenbeebeebeens 70
Miroljub Aksi¢, Gordana Sekularac, Borivoj Peji¢, Nebojsa Gudzié, Slavisa Gudzié, Milosav Gréak,
Dragan Gréak, Jasmina Knezevié¢
ROOT CHARACTERISTICS AND PRODUCTIVITY OF PERENNIAL RYEGRASS POPULATIONS IN
DIFFERENT LEVEL OF IRRIGATION . .....iiitiieiiiee ettt sttt enaeaeseennennesnaens 71
Dejan Sokolovi¢, Snezana Babié, Jasmina Radovié, Mirjana Petrovié, Mladen Prijovi¢é, Porde Lazarevié
EFFECT OF DRIP IRRIGATION ON YIELD, WATER PRODUCTIVITY AND EVAPOTRANSPIRATION

OF PEPPER (CAPSICUM ANNUM L) 1.ttt sttt sttt bbbt et e e b b nbe b b 79
Ivana Baji¢, Borivoj Peji¢, Ksenija Mackié¢, Dusanka Bugarski, Slobodan Vlaji¢, Adam Takac, Miroljub
Aksic¢

EFFICIENCY OF MICROELEMENTS APPLICATION BY FERTIGATION AND FOLIAR

FERTILIZATION IN APPLE ORCHARDS ... .ottt et 73
Ranko Cabilovski, AbubakerBrayek, Klara Petkovié, Dragan Kovacevié, Nenad Magazin, Maja
Manojlovié¢

USAGE OF FERTIGATION IN ORCHARDS ON THE TERRITORY OF SERBIA........cccoiiiiiiiiee 74

Nikola Jovanovié, Aleksandra Prvulovi¢, Uros Vukmanovié
PROTECTION FROM EXTREME WEATHER CONDITION BY IRRIGATING WITH PULSE MICRO
SPREINKLERS ..ottt r et r e nr e r e nr et r e e e en e nn e nenre e enennes 75
Dragan Radovanovié, Tijana Trifunovi¢, David Mardesié, Zeljko Mardesi¢
PRESENT STATE OF IRRIGATION IN SERBIA, YEAR 2020........cccccitiinieiienieenenee e 76



CPIICKO JPYUITBO 3A ITPOYYABAIGE 3EMJBUILITA

43 \"’T‘\'\
( :
| < \r-"'
Cummnosujym — HaBoamaBame U 0IBOIbABAE Y CBETJIy KIMMATCKUX MPOMEHA
Zeljko Mardesi¢, Dragan Radovanovié, David Mardesié, Tijana Trifunovic
CLIMATE CHANGE, WATER RESOURCES AND DRAINAGE .......ccooiiit e 77
DEVELOPMENT OF IRRIGATION SCHEMES FROM MULTIPURPOSE ACCUMULATION LAKES IN
SERBIA et bR bR R £ R bR Rt R R e R R R e Rt Rt e b e bR e e bbb e enes 78
Jelena Dobri¢, Milos Radovanovi¢, Aleksandar Drobnjak, Biljana Vasié¢, Milos Batalo, Jugoslav
Jovanovié
IMPACT OF CLIMATE CHANGE ON DRAINAGE NEEDS IN SERBIA ..., 79
Nevenka Djurovié¢, Ruzica Stricevié, Mirjam Vujadinovié-Mandié, Marija Cosié, Aleksa Lipovac, Radmila
Pivi¢
HYDRAULIC ENGINEERING FOR SUSTAINABLE DEVELOPMENT OF IRRIGATION SYSTEMS IN
THE REPUBLIKA SRPSKAL. ...ttt ettt sttt ettt s ettt este s beate e s e e st e e e neestesaesneere e 80

Tamara Sudar, Milica Trifkovi¢, Nedeljko Sudar
ASSESSMENT OF CLIMATE CHANGE IMPACT ON YIELD AND IRRIGATION REQUIREMENTS OF
MAIZE, WHEAT AND SUNFLOWER ......ccctiiiieieiine sttt sttt st st ese et saesteaneaneas 81
Ruzica Stricevié, Mirjam Vujadinovié-Mandié, Nevenka Djurovié, Aleksa Lipovac, Marija Cosié
MAIZE IRRIGATION REQUIREMENT ON ZEMUN CHERNOZEM IN THE LAST HALF OF THE
CENTURY ettt h ettt bbbt b e b e b e Rt e R b e A4t bt A E e SH £ e b e e R e e R b e b e ke e b e eb e e bt ebt e s e et e b sb e et e ebe et e ens 82
Gordana Matovi¢, Vesna Pocuca, Enika Gregorié¢
PREDICTION OF THE MAIZE IRRIGATION REQUIREMENT ON ZEMUN CHERNOZEM UNTIL THE

END OF THE TWENTY -FIRST CENTURY ....ooitiiiiiiiiiie ettt ettt st 83
Enika Gregori¢, Vesna Pocuca, Mirjam Vujovié, Gordana Matovié¢
DROUGHTS IN SERBIA — PAST, PRESENT AND FUTURE .......cccoiiiiiiiinie e 84

Slavica Radovanovié, Ana Radulovié, Aleksandra Krzié

ANALYSIS OF IMPACT OF DROUGHT ON LAND IN THE AREA OF PRIJEPOLJE MUNICIPALITY.85
Snezana Belanovi¢ Simié, Veljko Perovié¢, Vladimir Djurdjevié, Predrag Miljkovi¢, Pavle Pavlovié,
Dragan Cakmak, Ratko Kadovi¢

APPLICATION OF INFORMATION TECHNOLOGY AND REMOTE SENSING IN SOIL AND

WATER MANAGEMENT SECTOR.......ooiiiiiiii e 86
DEVELOPMET OF A 250-m RESOLUTION AVAILABLE SOIL WATER MAP USING SOILGRIDS AND
PEDOTRANSFER FUNCTIONS ..o s 87

Viadimir Ciri¢, Pavel Benka, Oskar Marko, Milivoj Beli¢, Ljiljana NeSié, Srdan Seremesié, Dragan
Radovanovi¢, Dragana Marinkovié¢
REMOTE SENSING APPLICATION FOR THE EVALUATION OF YIELD AND QUALITY OF TOMATO
......................................................................................................................................................................... 88
Aleksa Lipovac, Ruzica Stricevié, Marija Cosi¢, Nevenka Djurovié, Dragan Joksimovié, Atila Bezdan,
Pavel Benka

CITHMCAK AYTOPA. ...ttt r e et et enr e e r e e r e e e s e s nneenreenas 89
SAXBAJTTHHITA . ........oooi e e a e s e s b e bbb bbb 91



CPIICKO JPYUITBO 3A ITPOYYABAIGE 3EMJBUILITA

Cumnosujym — HaBoamaBame 1 0IBOII-aBAb€ Y CBETJIY KIMMATCKUX MPOMeHa

HHPEJABAIBA 110 ITIO3UBY



CPIICKO JPYUITBO 3A ITPOYYABAIGE 3EMJBUILITA

—
T T

e

\
a5

/\,’\‘,u ~ g ?‘\'
S

b

|
CI/IMHO3I/ijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

IHNPOIIJIE U BYAYRE ITIPOMEHE PEXXUMA TEMIIEPATYPE U
ITAJABUHA Y CPBUJU

Mupjam Byjaounosuh Manouh®', Ana Bykosuhl, Baaoumup Bypl}e@uh2

'Vuugepsurer y beorpany, ITossonpuspennn paxynrer, Hemamusa 6, 11080 beorpax, Cpbuja
Y HuBep3HUTET y beorpany, ®usnuku dakynrer, JJoopaunna 16, 11000 beorpan, Cpouja
*ayTop 3a KOHTAaKT: Mirjam@agrif.bg.ac.rs

TokxoMm mocnenmux meaeceT rofuHa cpelmba roauima Temmneparypa y Cpouju ce nosehana
3a 1,2°C, 1ok je 3abenexeHu opacT TOKOM JITHHX Mecenu jom Behu u m3Hocu 1,8°C. Hako
Ce TOKOM HCTOr IIepHoJia Cpelma TOIWIIbAa KOJIMYMHA [aJaBUHA HHjEe 3HAYajHUje
MPOMEHMJIa, youeHe cy demhe W WHTEH3MBHHjE TI0jaBe Cylle W mnajaaBuHa Behe jaumne.
OcMoTpeHe IpoMeHe y TEeMIIEpaTypHOM M IMaIaBUHCKOM pexuMy Beh mpumeTHO yTHdy Ha
MHore cexkrope y CpOuju, nusMel)y octainux M Ha IMOJBONPUBPEAHY MPOM3BoAKY. Kopucrehn
pesynrate neBeT peruoHanHux kiuMarckux mojena uz EU-CORDEX mnpojexTa npouemene
cy Oynyhe mpomene Temnepatype u nmagaBuHa y Cpouju. AHaITU3UpaHU Cy PE3YJITaTH 3a JIBa
clieHapuja emucuje racora ca edexkrom craxieHe Oamre, RCP4.5 nu RCP8.5 u3 Ileror
u3Bemraja Mehyenaaunor nanena o kiaumarckum npomenama (IPCC), xao um 3a mepuone
omucke Oynyhnoctn, cpenune u kpaja 21. Beka. Ilpema cuenapujy RCPS8.5 koju
MpeTnocTaBjba Ja ce Mepe mpuiarohaBama Ha KIMMarcke npomeHe Hehe cmpoBomuTw,
cpeama roAuimba Temneparypa he ce noseharu 3a oxo 4,5°C, 1ok he ce koaMuuHa najgaBuHa
TOKOM JieTa cMamuTh 3a oko 20%, a y aemoBuma Jyxkue Cpobuje u 1o 40%. Ha ocHoBy
aHAJM3UPAaHUX CIIEHapHja M pe3yiTaTa HyMEpHUKHMX Mojena, nosbonpuspeaa y CpOuju he
KOHTUHYPHAHO OUTH MOJ MPUTUCKOM OJ KJIMMATCKUX IpoMeHa. 300r Tora jé HaomXOJHO
cucreMarcku mnoBehaBaTM eH aJalTUBHU KalalUTeT W CMambUTH pU3UKE OuJbHE
MIPOU3BO/IEE KOJH CYy Y BE3HM ca BPEMEHCKHM IpHIIMKamMa Kako Ou ce oap:kao wiu mosehao
KBAJIUTET M KBaHTUTET mpuHoca. O BeJIHMKE je BaXHOCTH Ja C€ MOJbONPHUBPEIHUM
npousBohaunMa TpyKe peNeBaHTHE METEOpPOJIONIKE M KIMMATOJIOIKEe WH(popMaluje
pa3UYUTUX BPEMEHCKHUX pa3Mepa, Off KpaTKOpOYHE MPOTHO3e BpeMeHa JI0 JYrOpOYHHX,
CE30HCKUX M JIEKAJHUX KIIMMATCKHUX MPOTHO3a. YHarpeheme arpo-MeTeoposIomKiX yCiIyra,
Ipe CBera MOHHMTOPUHTa W CHCT€Ma 3a MPOTHO3Y, MPYXWUIO OH TOAPIIKY IMpOIECy
IYTOPOYHOT TUIaHUpamka U JOHOIIEHA OJUTyKa y OMIBHO] POU3BOIHH.

K/bYUYHE PEYM: xnumarcke NpOMEHE, pPEXUM MaJaBUHA, PETMOHAIHM KIMMAaTCKH
MOJICNIA, OCMaTpama, YTUIIA]
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BOJHU PECYPCHU CPBUJE — BUXOBO PAIMOHAJIHO
KOPUIIREILE N 3AILITUTA Y YCJIOBUMA KIIMMATCKHUX
ITPOMEHA

Tuna lawuh

I'paheBuncku daxynrer, YauBepsurer y beorpany, byneBap kpaspa Anexcanapa 73, 11000 beorpan,
Cpbuja
ayTop 3a KoHTakT: mtina@grf.bg.ac.rs

Bopna je HajpacnpocTpameHrju OHOTOI M KJbYYHHU €JIEMEHT KUBOTHE cpeauHe. 300r Tora ce
CBaka IPOMEHA Y OKPYKEHY, T1a U KJIMMATCKa, BeoMa Op30 U HEMOCPEIHO Oipa)kaBa Ha BOJY,
BOJIHE PECypce M YUTaB CEKTOp Boja. Te mpoMeHe ce orienajy y cBe Behoj HepaBHOMEPHOCTH
pacIoJIOKUBUX KOJMYMHA BOJE, CBE IYXXHM MAJOBOJHUM IEPHOAMMA, Kajla je TEIIKO
00e30eIuTH 3aXTeBaHe KOJIMYMHE BOJIC 33 CBE KOPUCHHKE (IIPe CBEra 3a MoJbOIpPUBpENY, KOja
3axTeBa MoBehaHe KOJIMYMHE BOJIC 332 HABOJWABamkhe) M CBe KpahuM ali MHTCH3UBHH]HM
NepruoiiMa BEJIMKHUX BOJIA, Kaja je OJ1 Pa30pPHOT JIjCTBa BOJE HEOIXOJAHO OpaHUTH YOBEKA U
IBEroBe cucTeMe. 300r cBera Tora, IPUTHCAK Ha Boxy je cBe Behu, cBe cy Behe konmumue
BOJIC KOj€ Cy MOTpeOHE YOBEKY, I1a je CBE TexXe 00e30eUTH 3aXTeBaHEe KOJMUYNHE KBAIUTETHE
Bojie. Y paay ce cariiefjaBa peajHO CTame y O0JacTH BOAA, MOCEOHO BOJE KAao BOIHOT
pecypca. Y TOM CMHCIy jaCHO Cy pa3TpaHHYeHE JIB€ KaTeropuje Boje: BoJa MPHCYTHA Ha
CIMBY M BOJa KOja ©UMa aTpuOyTe BOJHOT pecypca, Kao u oaHoc uzMely mux. Ca mpoceuHum
KOJIMYMHAMA JOMHIWIHAX BoAa of oko 1500 m® mo cramoBrmky rommmme Cpbuja craga
Mehy Bojom cupomainrauje 3eMasbe EBpone. Cutyanuja je jour HEMOBOJbHHU]A aKO CE Y3MY Y
0031p MPOCTOpPHA U BpEeMEHCKa HepaBHOMEpHOCT. Pagu ce o ’pecypcHOM mapalokcy’ nia cy
nomahe BOjie HaJOCKY/IHH]€ YIIPABO TaMO TJie Cy HAJIIOTPEOHH]E: Y 30HU BEJIUKHUX TPajioBa U
MOTPOLIAYKUX LIEHTapa U TaMo IJie ce Hajla3e HajlIOBOJbHUJU 3eMJBHUIIIHU PECYpPCH Koje Tpeda
HABOJMHABATH. Y YCIOBMMA KIMMATCKUX ITPOMEHA CHTYyalldja y TOTJIEY PaCMOJIOKHUBUX
KoJnurHa Boje Ouhe jour HenoBoJbHUja. J[a OM ce Boga Moria Kopuctutu y 0ynyhHoctu, Beh
caJa ce Mopajy mpemys3eTH oaroBapajyhe mepe na ce HeraTHMBHE IMOCJEAMIE KIMMATCKUX
npomeHa y Hajehoj moryhoj Mepu yOmaxe uiaM y MOTIYHOCTH OTKJIOHe. Heke on
Haj3HAYAJHUJUX Mepa Cy: U3rpajiha BUIICHAMEHCKHX aKyMyJamuja Kao Jejla WHTErpaTHuX
BOJIONPUBPEIHUX CHUCTEMa, CMambemhe I'yOMTaka Yy BOJOBOJHUM CHCTeMuMa, mnosehame
Kamamurera W eQUKACHOCTH CHCTeMa 3a OJBOAABAake W HaBOAWmAaBame, Mobehame
KarauTeTa KaHaJTU3alMoOHNX CHCTeMa, U3rpaiba MOCTPOojemha 3a MpeuniInaBame OTHaIHIX
BOJIa W JIp. 3HauajHE Cy M Mepe Y JOMEHY YIpaBJbakba BOJHUM pPECypCHMa, Kao IITO CY
u3paja U MpUMEHa MaTeMaTHYKUX MOJeNia 3a yIpaBJbambe aKyMyJlalyjama, MPOrHOCTHYKUX
XHUJIPOJIOMIKUX MOJIeTIa, CUCTeMa 3a paHO yIo30paBame Ha MOTyhe TmoruiaBe u CIIMYHUX Mepa.

K/bYYHE PEYM: Boguu pecypcu, KIMMAaTcKe MPOMEHE, Mepe ajamnTalnuje, Kopuinheme
BOJZI4, 3aIITUTA BOJA, 3aITUTA Of] BOJA
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OJP’KUBO YIIPAB/BAILE BO/IOM 3A HABOIIABAIBE: O/
EPUKACHOCTHU 10 KOHIEIITA EKO-E®OUKACHOCTHU

Mnaoen Toooposuh

CIHEAM — Menutepancku Arponomcku Uucrutyt y bapujy, Via Ceglie 9, 70010 Valenzano Bari,
Italy
*ayTop 3a koHTakT: mladen@iamb.it

Pernonanne crpareruje oAp>KMBOT yIpaBjbama BOJaMma 3a HaBOJmaBame Tpebda ga ciene
MHTETPUCAHU NPUCTYI YIpaBibakby BOJaMa KOJU MOK€ OOJEIMHUTH DPA3IUYUTE 3aXTEBE
3aWHTEPECOBAHUX CTPaHA Y aIMHUHHUCTPATUBHUM, XHIPOJIOIIKAM U YIIPaBJbAYKHM pa3Mepama.
OBO ce OJHOCH Ha Pa3IUYUTE M3a30BE PErHMOHAIHOI yIpaBJbabkha BOJaMa, yKJbyuyjyhu: i)
peliaBame cy1<06a n3Mel)y cexkropa Kako OM ce ypaBHOTEXKHIIA JenHaqMHa ,ITOTPAKIA -
pacroyio)kuBocT®,  ii)  cumOuosa ,,anOHOMI/I_]e UH)KEHEpUHIra™“ 3a  ONTUMM3ALU]y
nepdopMaHCcH Mpexa 3a HaBOAMABAIKE U 1il) yCBajambe MPUCTYIA E€KOJIOMKE ePUKACHOCTH
Ka0 MOJEPHOI' KOHIIENTa yIpaBibakha U IMOKa3aTesba OApkKHUBOr Kopullhewa Bojxe. KoHuent
eKOJIOIKe e(QHUKAacHOCTM HMMa 3a IJb Ja MPEeMOCTH ja3 u3Mel)y edukacHe NpuMeHe
MHTETPUCAHOT yIpaBJbatba BOJAAaMa Ha pa3IMYUTUM HUBOMMA, jep Ha JOCIe]aH U pallioHaIaH
HAYMH pa3MaTpa TEXHUYKE, €KOJIOIIKE, COLMjaTHE M €EKOHOMCKE acleKTe yIpaBJbamba Bolama.
VY oBOM pany je mpuKasaHa CTyAMja Cilydaja Ha BEJIMKOM MEJIHOPALMOHOM HOJAPYY]y Y
peruony Ilyrmwe (Jyxna Wranmja), y Ko0joj ce NpUMEHHBAO MPHUCTYH EKOJIOIIKE
epukacHocTH. HaunH ynpaBsbamba NOJbONPUBPETHUM BOJlaMa Ha MEIHOPALMOHOM MOJPYY]y
Ha KOM C€ HaJIa3W CHUCTEM 3a HaBO/aBahE MPOLCHEH je TToMONy TpU OCHOBHA HHIUKATOPA:
1) uHAekca ekcruloatanyje pecypca (Ha mnpumep, ofHoca u3Mel)y 3axBaheHe Bonxe u
PacrojoKUBOCTH BOJHX pecypca Ha HUBOY XUIPOJIOUIKE jeAMHMIIE); 2) YKYIIHE TEeXHHUKE
(MHXemepcKy M arpoHOMCKY) e(MKacHOCTH YIpaBibamka BOJaMa y MOJbONPUBpenH (Tj.
MHOXeHme e(uracHOCTH cBake (a3e ymnpaBibama y JIaHIly CHa0JeBama BOJAOM) U 3)
eKOJIONIKE e(UKACHOCTH H3paxkeHe Kao (1) ogHoc u3Mel)y yKylHe €KOHOMCKE KOPUCTH U
YKYITHO 3axBaheHe BOIe 3a MOJOMPUBPEIHU CEKTOp | (i1) 0HOC U3Mehy yKymHe eKOHOMCKE
Kopuct U ykynHe emucuje CO; MpOy3pOKOBaHE HABOJIHKABAHEM M KOMIUIEMEHTApHUM
arpoOTEXHUYKUM Mepama.

K/bYYHE PEYM: uHTerpajHo yIpaBibalbeé BOJaMa, HABOJHaBame, €KO-e(UKACHOCT,
CHa0/IeBambe BOJIOM, MOTPaXkHa 32 BOJIOM
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CPIMHO3PijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

YTJELIAJ HABOJIbABAIbLA HA Y3I0OJ COJE (Glycine max (L.)
Merr.) ¥ KTUMATCKHUM YBJETUMA CJIABOHHUJE

Mapko Jocunosuh®’, bopusoj Hejuhz, Monuxka Mapkoeuh3, Anekcanopa Cydapuhl,
Xpeoje Inaswuh’, Jlapuja I'anuh Cyﬁamuh3

ITTomonpuspeaan nactutyT OcHjek, JyxxHo npearpahe 17, 31000 Ocujek, XpBaTcka
2ITomonpuBpenuu Qakynrer, YHusep3urer y HoBom Cany, Hocutreja O6panosuha 8, 21000 HoBu
Can, Cpbuja

3dakynrer ArpoouoTexHUUKNX 3HaHOCTH, CBeyumnmumte Jocuna Jypaja Iltpocmajepa y Ocujeky,
Bnagumupa [Ipenora 1, 31000 Ocujek, XpBarcka

*ayTop 3a KOHTaKT: marko.josipovic@poljinos.hr

Buieroauinmy CTallMOHAPHU MOJHCKH TIOKYCH Ca HaBOIbaBameM (A), THOJUI00M JAYIITHKOM
(B) u coprama coje (C) cy peanusupanu on 2006. mo 2015. roauHe Ha MOKYCHUM MOJbUMA
[MosponpuBpennor uHctuTyTa OcHjek, XpBartcka. [lokyc je mocTaB/beH y IyIUIMKATy ca
IUTOIOPEZIOM COja — KYKYpY3, IO CIUTUT-CIUTAT TUIOT METOJy CIIy4ajHOT pacrnopena 0J0KoBa y
TpH MoHaBJbamba. OCHOBHA Maplieia UCIUTHBaHUX (akTopa Ouna je 240 m?, 120 u 30 m?, 3a
HaBoJmaBame, rHOju0y N u copTy coje. Ha Tpermany rinaBHora (hakropa, HaBOIaBarmba
(A) campxaj Bome y Tty je oapskaBa on 60 1o 100% mosbckora BogHora kamarurera [IBK
(A2), ox 80 mo 100% ITBK (A3) u xoutposa (Al, 6e3 HaBoamaBama). [lox dakrop je Ouia
raojunoa aymukom (N), b1 =0 kg N ha?, B2 = 100 u B3 = 200 kg N ha*. Tlox mox dbaxTop
je Omma copra coje, kpempana Ha I[lossompuBpenHom wuHCTUTYTY Ocujek, Cl=Jlymuja,
C2=Bura, C3=Hka u C4=Tena. Coja je oOu4HO cujaHa y TpaBmy, 60 Ousbaka m. 3amrTnTa
IPOTHB KopoBa oOaBibeHa je MerpuOysmuoM 700 g kgt u C-meromarpropom 960 r ar.
ITokycu cy HaBOAWABaHM CaMOXOJHHMM BYYCHHM KHUINHMM KpuwinMa (Ha Tu(OHY 3a
HaBoImaBawe mokyca), npu 60 % IIBK na Bapujantu B2, ognocho npu 80 % IIBK na
Bapujantu B3. Caapkaj Bonme y Ty je mjepen ypehajuma Watermark (uwa nyounum 15 u 25
M). M3 y30paka 3pHa coje Cy MjepeHH cajipkaj MPOTEHHA U YJba, a U3 Y30pPKOBaHHX OMIbaka
KOMIIOHEHTE IpuHoca. Bumeroaummsu mpocjek (1961-1990.) je 368 mm oGopuna u 18,5 °C
cpenma TemIeparypa 3paka 3a Bpujeme Bereranuje. Tio je eyrpuuHo HekapOoHaTHO cMmehe
pa3BUjeHO Ha KapOOHATHOM JIeCy CpEIbe OIJIEJeHOM TPAIIKacTO TJIMHACTO WIIOBACTe
tekctype. Ha moapyujy CrnaBoHHje 00OpHMHE W HaBOIHABAKE CYy JOMUHAHTHH (HaKTOPU
y3roja coje, ca CTaHOBHWINTAa TMPUHOCA W HEKHUX IOKa3aTesba KBanuTeTa coje. JloOuBeHUM
pe3yiTaTd MOTy MOCITY)XHTH Kao TOy3JlaHa OCHOBA Yy3rajuBauMMa CoOje HCTPaXHBAHOT
MoJIpydja y3 MPUHOC U KaKBONY M y paliMOHaIN3aIHjH BOJIC 32 HABOAHABAE.

K/bYYHE PEYM: naBonmaBame coje, THOju0a N, copTa, IPUHOC, TPOTEHUH U YIbe
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CPIMHO3PijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

HABOJAILABAIBE KAO MEPA AJIAIITAIIUJE U YBJIA’JKABAIbA
EPEKATA KIMMATCKHUX ITPOMEHA

*
Opoan ‘kaaﬂueel , Bjexocnae T, AHACKOGUK', Jlywiko Mykeamoez, Anekcanopa
. 1 2
Mapmunoecka-Cmojueecka, Jlazo /lumumpos

'®akynTer MOLONPUBPEHUX HAyKa M XpaHe, YHuBepsuteT “Cperu Kupmno u Meroaumje”, 16-ta
Maxkenoncka bpurazga 3, 10000 Cxombe, CeBepHa MakeoHuja

’[osp0mpUBpEIHN Wnuctutyr, Yuusepsurer “Cern Kupmmo m Merommje™, 16-ra MaxkemgoHcka
Bpurana 3, 10000 Ckomje, CeBepna Makenonuja

*ayTop 3a koHTakT: ordan.cukaliev@fznh.ukim.edu.mk

[Ipernex moctojehux nOKymMeHaTa KOju ce 6aBe MOoJbOIPHUBPEAOM U KIIMMATCKUM IPOMEHaMa
y CeBepHoj MakenoHMjHU II0Ka3a0 j€ BHCOKY pamUBOCT M 3HAyajaH IMajJ IpUHOCA U
MIPOU3BO/IE, TOCEOHO Ha HEBOJIBABAHOM IOJHOTPUBPEIHOM 3eMJBHINTY. [IprMeHoM
Pa3IMYUTUX EMIIMPH]CKUX W OMOPU3UYKUX MojeNa JOOWjeHU Cy CIUYHMU pe3yaTaTH Ha
OCHOBY KOjUX C€ MOXKE€ 3aKJbYUHTH Ja he mpoayKTUBHOCT yceBa OMTH YIIaBHOM OTpaHHUYEHA
ycaen nosehaHor neduuura Boje TOKOM BereranuoHe ce3oHe. Koa BehuHe anammsupaHux
KyaTypa (03uMa IMIIEHUIA, KyKypy3, CYHIIOKPET, BUHOBa J03a, Jyiepka...). Johu he mo
CMamemwa MPUHOCa yciel IpoMeHe KiuMme. AHaIu30M OpojHUX MOryhHOCTH ajganTanuje Ha
yCIIOBE U3MEHCHE KIIMME JOIUIO CE JIO 3aKJbydyKa Jia je HaBOJaBame Haj0osba omiuja. Y
NocJe/lle BpeMe NMaxma ce rnocsehyje pa3Bojy pa3iMuUuTHX CliEHapuja HaBOAKABaMKa, palu
UCNUTHBaka YTHUIAja HABOJHbaBamka Ha MPOJYKTUBHOCT Yy cajalllbuM U Oyayhum
KJIMMAaTCKUM ycJoBHUMa. VcTpakuBame 3aCHOBAHO Ha MPUMEHHM OMO(U3MUYKOr MOJENUpama
(CropSyst model) u paznuuuTuX ClieHapuja HauMHA U TEXHUKE HaBOJbaBama (KalmameM U
Opazziama) 3a CTOHE M BMHCKE COpTE€ BHHOBE JI03€ TOKa3yjy Ja HeMa 3HadyajHe pasliuKe y
MO/JICJIMPAHOM MPUHOCY MPHU HaBomaBawky HopMama o 120 u 160 mm , Hutu u3mehy 3 u 5
TypHyca HaBOJmaBama. Mehyrtum, pasnuke y mnpuHocuma wusMmely creHapuja 6e3
HaBO/HaBalkha U CBUX CLIEHApHja ca HAaBOHbaBambEeM [10Ka3yjy MHOTO Behy MpOTyKTUBHOCT Y
yClIOBUMa HaBOJmaBama y OyayhuM KIMMaTCKUM YCIOBMMA, y Topehemy ¢ apyrum
TeCTUpaHUM Mepama (mpuMeHa YB Mpexa 3a y3roj BUHOBe Jlo3e Ha Behoj HaIMOPCKO]j
BucuHM). llltaBuiie, HaBoaWaBame IOKa3zyje BeoMma Jo00ap TMOTEHIMjall YyOJiakaBamba,
HapouuTo KopuithemeM (HOTOHAOHCKUX CUCTEMA 3a Pajl MyMIIH Y CHCTEMHMa HaBOIHhaBamba
(ITBU). UcniuTaHo je HEKOIMKO Pa3IUIUTHX CIICHapHja U yjaarama y ()OTOHATIOHCKE CUCTEME
3a 3aMEHy NyMOu Ha (OCHIHA TOPUBAW YCTAaHOBJbEHO je OCTBApeH-E€ 3HAYajHE YIITele
eMHCHje CTAKJIEHWYKUX TUIMHOBA, a moBpaT uHBecTuiuje (POW) 3a BehuHy McnuTHBaHUX
yceBa Ouhe om 6 mo 10 romuua, a camo Ko o3uMme mmieHune 3a 20-rogummsum POU
nepuojoM. 3aMeHa nmymMnu Ha enekTpuuny eHeprujy ¢ [IBU nehe ocurypatu POU 3a 6uio
KOJU YyCEeB TOKOM JKMBOTHOI Beka (oToHanmoHcke cTpyje. Mebhyrum, kopumhemem
noctojehux monctunaja u3 UITAP/] nporpama 3a mHBecTHpame y (POTOHAIIOHCKE CHUCTEME,
ckpatuo Ou ce POU mepuon 3a MoIOBHHY y CiIy4ajy 3aMeHe mymie 3a (hocuiiHa ropuBa U
YUYUHHUO W3BOJJbUBY 3aMeHy mnymne Ha enektpuuHy eneprujy (POU ox 12-19 ronuna).
Takohe, moreHnujan 3a yOnaxkaBame edekaTa KIMMATCKUX IMPOMEHa MPUMEHOM Mepa 3a
yOJiaykaBamkhe MOXKE C€ TPOICHUTH CMamkEeHhEeM EMHCH]€ racoBa MO JEIMHHIIM TPOU3BOJIA.
[ToBehana mpoyKTUBHOCT M OJICYCTBO €MHCHj€ racoBa MPUMEHOM ()OTOHANIOHCKUX CHCTEMA
3a paa TyMIW YYUHWIA CY j€ OJJIMYHAM H300pOM 3a MpeBoherme HEHABOIHAaBaHOT
3eMJBUINTAa y HaBOJWaBaHO, MoBehaBajyhu mnpoaykTuBHOCT 0€3 [OJAaTHHUX €MHUCHja U
CMamkeHE EMHUCH]E T10 JeTMHUIIN TTPOU3BO/IA.

K/bYYHE PEYM: naBonmaBame, KIMMATCKE IIPOMEHE, aJanTaiyja, yonaxaBame
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CI/IMHO3I/ijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

I'AJEIBE MACJIMHA Y IPHOJ I'OPU: 3AXTJEBH 3A BOJIOM U
SEM/BUIHITEM

Mupko Kneacesuh® Mapuja Mapxoul, Ana Tonanosuh®, Bumwana Jlazoeuh®, Hanubopka
Jlexuh?

'Buotexunuku (akynrer, Yunpepsurer Lpre Iope, Muxajna Jlanuha 15, 81000 IToxropuua, Lipua
T'opa
*ayTop 3a KoHTakT: Mirkok@ucg.ac.me

MacnuHapcka Mpou3BO/IEba MPBEHCTBEHO ayTOXTOHUX COPTH 0e3 ymoTpede HaBOAmaBamba
NPEICTaBIba YKOPHjCHEHY, TpaauluoHaIHy mnpakcy y Llpuoj T'opm ayry BjekoBuMA.
[ToBoJbHM TIEHO-KIMMATCKH YCIIOBH KOjU TpEOBiIanaBajy y npumopckoj 3onu Llpue T'ope
oMmoryhwim cy maciuuu na moctane Bojeha Bohna Bpcra, ca oko 450,000 mpoayKTHBHUX
crabana koju ce mpoctupy Ha mpocjedHo 3200 xekrapa moBpuuHe. Melhytum, yciben
cripoBohea EKCTeH3UBHHUX arpo W MOMOTEXHUYKHX Mjepa, HeIOBOJbAaH MPUHOC CE OCTBApYje
Ha roauimkeM HUBOY (ucmoa 500 ToHa), mTO cTBapa MoTpedy 3a yBO30OM BEIMKUX KOJHMYHA
IUI0/Ia MacliiHa cBake roguHe. L{pHoropckn Macinumany Cy yriiaBHOM BeoMa CTapH, a cradia
ce KapakTepuIly mpocjedHoM BucuHoM oj; 7 1o 10 merapa. C 063upoM Ha BeoMa MOBOJHHE
arpoknumarcke mnoreHnmjane Lpre [ope, y 1M/by WHTEH3MBHpama MAacIHMHAPCKE
MPOU3BOJIbE, Yy MPETXOJHOM TNIEPUOJ CIIPOBEIAEHA j€ pereHepanuja W peBHUTaIH3aIuja
nocrojehx kKao W TOJHM3ame HOBUX 3acafa. Y MPOTEKIMX IET TOAWHA, Y Pa3InIUTAM
HayYHUM €KCIEpUMEHTHMA YCIIJEIIHO Cy UCTPAKUBAHU YTHLAJU PA3IMUUTHX 3€MJBULIHUX U
BOJIHMX KapaKTePHCTHKAa Ha pacT W pPa3BOj MacjiHHE, HHXOBE 3aXTjeBe 3a BOJAOM U
XpaHJBMBUM €JIE€MEHTHMa, Kao W YTHIA] HAa NPUHOC M KBAJIUTET IUIOA MaciuHe U
MacIuHOBOT yiba. Haj3HauajHUju pe3yiTaTH W 3aKJbYUIM HEKOJIHKO CKOpPHUjE CIPOBEACHUX
UCTPaXHBama, KOJU CYy KOPUCTWIM pa3nyure anare 3a mpaheme BoJHOr OuilaHca U
IUTAHUPake HAaBOAMHABaMa, IPEJICTABBEHH Cy y OBOM paxy. YBoheme HaBOImHaBamba
MaclIiHe YCJIOBWIIO j€ T0jaBy pasjHMKe y MPUHOCY U3Mel)y HaBOHWaBaHE W HEHABO/HABAHE
napiene koja je uznocuia oa 6,04% mo 11,6%. Takohe, Ha OCHOBY TpPEHYTHUX HM3a30Ba U
MOTYhHOCTH pa3Boja I[PHOTOPCKOT MAacCIWHApCKOT CEKTOpa, Jdare Cy IMpernopyke ca
CMjepHHUIIaMa 3a J1aJbh Pa3Boj.

K/bYYHE PEYM: maciuHa, notpede 3a HaBOAbaBaAKEM, XPaHUI0CHH CTaTyC, 3eMJBHUILTE
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CPIMHO3PijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

MOHHUTOPHHI IIOJABE BOJOJIEXKU HA TTOJbOIIPUBPE/THUM
ITAPIHEJIAMA KOPUITREILEM CATEJIUTCKUX CHUMAKA

*
Amuna Bezoan® , bouiko BﬂanJeeuhl, Josana Be30anl, Munuuya Bpanemesuh1

TMosmonpuspennn daxynrer , Yunsepsurer y Hosom Cany, Jocuteja O6panosnha 8, 21.000 Hosu
Can, Cpbuja
*ayTop 3a koHTakT: atila.bezdan@polj.edu.rs

Bucuna u crtaGuiHOCT NpHHOCA NOJFONPHUBPEAHUX KyIATypa Ha mnoapydjy BojBoaune y
BEJIMKOj MEPH 3aBUCE OJI CIIOCOOHOCTH BOJONPHUBpENe Ja ce ehUKACHO HOCH Ca I10jaBOM
CYBUIIIHUX YHYTpalllbHX Bojaa. 300r BaxkHOCTH Bojomnpuspene y Bojsogunu (85%
TEPUTOPHjE YIPOKEHO j€ OJI MOIUIaBA O YHYTPAIIkhIX BOJa) U3/IBajajy ce 3HaYajHa CPEICTBA
3a ypeheme KaHaJCKe MpexXe U OJAp)KaBamke CUCTeMa 3a OJBOJmaBame. l[IpenusHa u
IIpaBOBpEMEHA JIETEKIMja TI0jaBa BOJIOJICKH Ha MMOJLONPUBPEIHUM TapIiesiama JTonpuHena ou
ONTUMAJIHOM IUIaHMpawky U H3BOhEHY MEIMOpaTHBHUX Mepa U moauria Ou edukacHocT
OJp)KaBama CHCTEMa 3a OJBOJaBame. Y OBOM pajay HCIHTHBaHA je MoryhHocT
JIETEKTOBamba I10jaBe BOJOJECKU CATEIUTCKUM CHUMIMMA Pa3IMYUTHX HM3BOPAa U TEXHUUYKUX
kapakTepuctuka. Kopumihenu cy carenutcku cHumim wmucuja Landsat 8, Sentinel 2,
RapidEye u PlanetScope. IToapydje uctpaxkiBama Cy MOJbONPUBPEIHE MapIie/ie y OMIITHHH
Turen, y nepuony maj-jyn 2019. rogune, jep cy Ha TOM MOAPYY]y U y TOM IEPHOILY
3a0ene)xeHe BeNMKe KOJUYMHE MMaJlaBHHa KOje Cy MpPOYy3pOKOBaje HAaCTaHAK BOJOJEXH. 3a
norpede eTeKklirje MOBPIIMHCKE BOJIE U CTama Bereranuje kopumhenu cy uaaekcu NDWI
(Normalized Difference Water Index), MNDW!I (Modified Normalized Difference Water
Index) u NDVI (Normalized Difference Vegetation Index). CarenuTcky CHUMIIM MHCH]ja
RapidEye u PlanetScope cy mocrta BHCOKe MPOCTOpE Pe30IIyliHje; BEINUNHA MTUKCENa je 5 M,
OJIHOCHO 3 M; aJli KaKO MMajy HEI0BOJbaH OpOj CIEKTpAIHUX OaHJA0Ba KOPUIITNEHH CYy CaMmo
3a BHU3YEJIHY OLIEHY I10jaBe BOJOJIEKH Yy BHUJJBHUBOM JIeNly CIEKTpa U 3a OLeHy OyjHOCTH
Bereranuje uHAekcoM NDVI. Camo Bu3yenHMM NperyieoM OBHX CATEIUTCKUX CHHMakKa
HHUCY C€ MOIJIE HajjaCHHj€ YOUUTH I0jaBe MOBPUIMHCKE BOJE M MPEBIAKEHOT 3eMJBHILTA Ha
NoJhONIPUBpEeIHUM Tapienama. Carenutrcku cHuMIm Mucuja Landsat 8 u Sentinel 2 cy
ciabuje mpocTopHE pe3onynuje; BennunHa nukcena je 30 m, oqHocHo 10-20 M; anu umajy
JI0CTa IIMPOK CIIEKTpalHU orcer mTo omoryhasa kpeupamwe uajaekca NDWI u MNDWI. 3a
JIETEKIIN]y BOJIOJIEKHU HajOOIBH pe3ynTaTu ¢y nocTUrHyTH ca uajaekcom MNDWI kpenpanum
Ha OCHOBY CaTeJIMTCKMX CcHHMaka Sentinel 2. YV mocmaTpaHOM MEepHOIY HCTpaKMBarba
KpeHpaHa je BpeMeHcKa cepuja o 7 mamna unjaekca MNDW!I koja je omoryhuna nerekroBame
cBux ¢aza pas3Boja BOJOJICKHA OJ TMOYEeTKa (OpMHpama, KOHAYHOT pACIPOCTHpama H
MoBJIaUueka. AHalM3e Cy IOKaszaje Ja Cy Ce BOJOJIEKH Ha IOCMAaTpPaHOM MOJpy4djy M
MOCMaTpaHOM BpPEMEHY pacrpocTupaie Ha oko 12% ox ykymHux oOpaauBHX IOBpILKHA.
JlobujeHn pe3yiTaTH yka3yjy Ja Ce CAaTeJIUTCKH CHUMIIM MOTY KOPUCTHTH Kao Bpe/Ha
MOJIPITIKAa BOJONPHBPEAX W TIOJBONIPHBpPEAM 3a ToTpede yTBphHBama MPOCTOPHOT
pacrpocTHpamba BOA0JIEKH Ha MOJbONPUBPEIHUM Tapliesama.

KJbYYHE PEYM: Bononexwu, NaJbUHCKA ACTEKIH]a, CATEITMTCKA CHUMIIUA
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CI/IMHO3I/ijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

YTHUIHAJ HABOAIABABA HA IIPUHOC, KBAJIMTET I'PO’KBA U
BUHA COPTE KABEPHE COBUIHOH
/lpacan Byjoeuh

[NossonpuBpennu daxynret, Yausep3ureT y beorpany, Hemamuna 6, 11080 3emyn, Cpouja
*ayTop 3a koHTakT: draganv@agrif.bg.ac.rs

ITo3Haro je na je BUHOBA JI03a AOCTA TOJIEPAHTHA HA JEQHUIUT BOJE y 3eMJbUILTY. MehyTum
J0ca/lalllba UCTPAXKHUBAMKba Cy MOKa3aia, a ce MPUHOC U KBAJIUTET rpokl)a u BUHA MOMpPaBIba
y ycIoBMMa HaBOAWaBamwa. Llub oBoOr pana je Ja ce yTBpAM YTHLA] HABOAKABamka Ha
NPUHOC W KBAJIUTET Tpoxkha M BUHA cCOpTEe KabOepHE COBHIbOH, TajeHe y TpeOHEmCKOM
BUHOTrOpjy, mnonapydje Xepuerosune. Oryiex je mnocraBibeH 2006. m 2007. roguHe Ha
BUHOTPAJy CTapOCTH 8 roJMHa, TajeHOM Ha 3eMJBHINTY THMA HpBeHHna. Ha orjenHoM mospy
[IOCTaBJbEHE Cy 2 BapujaHTe HCTpaxkuBawma ca 1no 50 dyokora, K — KoHTponma 0e3
HaBOJHaBama U | — HaBoAmaBame. [[puMemneH je TpaBUTallMOHN HAUYMH 3ajIMBamka Opaszrama.
Pa3mak 3anuBaHuMX 07 HE3alMBAaHHX YOKOTa, Owna cy aBa mehypena (4,4 m). 3anuBame je
BPILIEHO KaHTaMa MO3HATe 3alpeMuHe, OyHapCKOM BOJOM. BojaHUW MOTEHIWjall 3eMJBHIITA j€
01O MepeH TEH3MOMETPOM Ha paszauuuTHM JyOumHama. HaBoamwaBame je 3amounmano, Kajua
ce TeH3uja cmyctd wucnon Kputuune Bpeanoctn (80 KPa). Tokom mpBe rojuHe
UCTpaXHMBamba, IPUMEHECHA Cy TPH 3ajIMBama y jyHy U jyiy 40 | m? u asrycry ca 20 | m.
Jlpyre ToIMHE HABOIHABAIbE j& IPUMEE-CHO Y jyHY, jyiy i aBrycry mo 60 | m?. Ykymuo je
BUHOBa Ji03a uMana oja mnaaaBuHa 450 mm, mpBe roaumne u 530 mm apyre roauHe
UCTpaxuBama. Kimma, 3emsbHITe, (PU3HOIOMIKH MPOIIECH y OMJBITN, TEMIIEpaTypa Ba3ayxa,
BETap JUPEKTHO YTHUYY Ha €BalOTpaHCHUpAnHjy (KOJWYHMHA TOTPOIICHE BOJE) OF CTpaHe
BHUHOBE Jio3e. JIMHaMuKa MOTPOLIKkE BOJE OJ OTBapama IyNoJbaka — I[BeTama je oko 2%;
TOKOM IBeTamba OkOo 10%; ox 3amerama O000uina — mapka oko 43%; on mapka — IyHe
3penoctu 606uLe oko 45%. BogHu ctpec u BUCOKe Temreparype (jaBibajy ce YeCcTO TOKOM
JETHUX MECEIH) CMamyjy MHTCH3UTET (POTOCHHTE3EC W TaKO JUPEKTHO YTUUY HA CHHTE3Y
(beHoMHUX jenumbema. Jlo0MjeHn pe3yiTaTd Cy MoKas3ald, Ja ce MPUHOC KOJ| HaBOAHaBamba
noBehasa 3a oko 20%, a 1a mpUTOM HEMa cMamema caapixkaja mehepa y 6o0unama. bobure
Cy KpyIHHUje KOJ 3aJIMBaHUX YOKOTa y OJHOCY Ha KOHTpOJy. 3anuBame nosehaBa caapikaj
YKYITHUX KHCEIMHAa y OoOWIilama W HE3HATHO cMamyje caapikaj mehepa. JoOujena mmpa y
yCJIOBMMA HaBO/aBamka j€ cajpikala HelTo Behy Konn4yuHy Kainujyma,oko 12%. Takohe je
YCTaHOBJbEH HEmTO Behu caapixkaj jadydHe KHUCETWHE M YKYIHE KHCENIOCTH oko 15%, mpu
HaBOJmaBawky. TaHMHM M AaHTOLMJaHHM y BHUHY Cy OWJIM HEWITO HWXH, y YCJIOBHMA
HaBO/IBkaBamba. Pe3ylTaTu CEeH30pHE aHaju3€ BHHA Cy MOKa3ajiH, Ja C€ UIAaK HEmTo O0JbU
pesynratu no0ujajy, ako ce HaBOJmaBamke He 00aBiba, 300r HemTo moBehaHor MpuHOCA
rpoxha. IlanaBuHe Koje ce y MCHUTHBAaHOM BHMHOIOPjy MOTY IIOJaBUTH TOKOM cenTemOpa
MOTY CMambUTH JIETYCTALMOHY OLIEHY BHHA.

KJbYYHE PEYMU - BunHOBa 11033, 3eMJBUIITE; HABOAHaBake, 000HUIIA; ITUPa; BUHO;
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SEMJ/BUIITE KAO OCHOB 3A PAIITUOHAJIHO
I'A3JOBAILE BOJAMA U EPO3UJA ITIO/bOITPUBPEHOI'
S3EMJ/BHUIITA
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INOI'OJHOCT 3EMJ/BMIITA 3A HABOJAILABAIBE HA ITOAPYUJY
CMEJIEPEBA

Munueoj Beauh®', Jbusvana Hewuh®, bopusoj Hejuhl, Baaoumup Hupuhl, Kcenuja
Maukuh', /lpazan Paoosanosuh’, /Jlpazana Mapumcoeuh1

Momonpuspenun dakynrer, Yuusepsurer y Hopom Cany, Jlocuteja O6panosuha 8, 21.000 Hopu
Can, CpOuja,
*ayTop 3a KOHTakT: belicm@polj.uns.ac.rs

3a motpebe m3pane ,,Ctymmje obe3behema BOIOM MOJBONPHUBpPENE HA TEPUTOPUjU Tpaja
CwmenepeBa, jy:xkHO o ayromyta Ha mnoBpmuHH onx 1530 ha“, Toxom 2017. romune
CIIpOBEJICHA Cy JeTajbHa TEI0JIONIKA TEPEHCKA U JIadOPaTOpHjCKa UCTPAKUBAha, Ca IHJbEM
Jla ce M3BPLIM MPOLEHAa MOrOJHOCTH 3€MJBUIITA 3a HABOAKABAKE, KA0 OCHOB 3a MOAM3ambe
Bohmaka n MoryhHOCTH HaBOImaBama y Bohapckoj mpousBoimu. Hajsehu neo 3emspuinTa
UCTPAXUBAHOT MOJIpydja c€ KOPUCTH 3a OMJbHY IPOM3BOIY, Mel)yTUM MOCTHXKY ce BeoMma
HUCKM TIPHHOCH TajeHuX OWJbaka HApOUYMTO Yy TroJWHAMa ca Mayo MajaBuHa. Boma 3a
HaBOJHhaBalkhe MMa CTPATELIKW 3HAuyaj M HEJ0CTaTaK BOJAE 3a HABO/AIABAIKE JEAaH je Ol
orpannvaBajyhux ¢akropa mnoBehama mnpuHOCa. Y OKBUPY TEPEHCKHUX HCTPAXKHUBAMHA
OTBOpPEHO je 58 memomnomkux npoduna. Onucana je crosballiba U yHyTpalimba Mopdooryja
U y3€TH Cy Y30pIM U3 KapaKTepHUCTUYHUX XOPU30HATA 3a HCIUTHBAKHE (QHU3UYKHX U
XeMHUJCKUX OcOoOMHa 3eMJbMINTA. J[eTasbHO Cy aHann3upaHu: AyOWMHA coiyMa M pelocien
XOpH30HATa, MEXaHWYKH CAcTaB 3€MJBHINTA, CTYKTypa 3€MJBHINTA, (PU3HOJIOMIKH KOPHCHA
BOJa, HarumO, MHOWITpalMja, UHTEPHA JpEeHaXa, CAIMHUTET U aikanuTer. Ha ocHOBy
yTBpheHux TomnorpadckuxX U TMENOJIOMIKMX KapaKTepUCTHKa H3BpIIEHA je Kiacudukaiuja
3eMJBUINTA IpeMa IOTOJHOCTU 3a HaBoAmaBame (MwuibkoBuh, 2005). Ha ucnutuBanom
nojpyyjy Hema 3emubMiTa Koja crnagajy y I m Il kmacy moromHocTn 3emibuinTa 3a
HaBoAWaBame. On ykymHe noBpimHe 56,03% 3emsbuimta (857,27 ha) npunana xmacu Illa,
konyBujym (1.80%), cmonuiia OeckapbonarHa (26,94%), cmonuiia kapbonatHa (11,26%),
rajijbada Ha ajdyBHjaJIHUM ceauMeHTHMa, BepTuuHa (13,40%), rajmaya Ha TJIMHIOUMA,
BepTHuHa (2,63%). Y wiacy IlIb cBpcrano je 43,97% 3emspumra (672,73 ha), rajimaya Ha
allyBUjaJTHUM  CE€AMMEHTHMMa uiauMepusoBaHa (15,60%), rajmaya Ha  adyBUjaIuM
ceqrMMeHTHMa, BepTuyHa oriejeHa (20,70%), daysucon (0,20%), mouBapho riiejuo (0,39%),
nceynornej (7,09%). Wmajyhu y Buay cnaly OpUpOAHY APEHUPAHOCT M TIIMHOBHUTHU
MEXaHUYKH CacTaB, Ka0 M HAaru0 TepeHa Ha MCIUTHBAHOM IOJPYYjy TPEMIaxXy ce JOKATHO
HaBO/IHaBambe KallalheM U MUKPOKHUIIICHEM U MOIMOBPIINHCKO HABOIHaBakhe KAllAhEM.

K/bYUHE PEYM: wmopdomnomke, QU3MUKE U XEMHJCKE OCOOMHE 3eMJBUIITA, KJlace
MOTOTHOCTH 3€MJBUIITA 32 HABOAHABAE.
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YTHULHAJ BULLIETOAUIIILEDI' HABOAIbABAIbA HA OCHOBHE
XEMMNJCKE KAPAKTEPUCTHUKE JIMBAJICKUX IPHULIA

bowixo I' ajuhl*, bpanka ercoeuhz, bopusoj Hejuh3, Anzenuna Ti ananapoeal, 3opuya
Cpe()ojeeuhl, Muoopaz T ommmp2

Tomonpuspenuu paxynter, Yuusepsurer y beorpamy, Hemamuna 6, 3emyn 11080, Cpouja
*UHCTHTYT 3a KYKYpPY3 ,,3eMyH ITosbe”, CoGomana Bajuha 1, 11185 Beorpax, Cp6uja
*[osponpuBpeIHI ¢daxynrer, Yausepsuter y HoBom Canmy, Tpr Hocureja O6pamosuha 8§, 21000
Hogwu Can, CpOuja

*ayTop 3a KoHTakT: bonna@agrif.bg.ac.rs

YTtunaj Bumeroauuimer (>150 roauHa) TpaBUTAMOHOT TMOBPIIMHCKOT HABOJHaBamba
noTanameM U OpazamMa Ha OCHOBHE XEMHjCKE KapaKTepHCTUKE (DIyBHCOJA MPOyYaBaHE Cy
Ha ocam mapiena y nonunu peke benu pum nHa KocoBy u Metoxuju y okonunu Kinne,
Cp6uja. Xemujcku napamerpu cy onpehuBanu y Ah Xopu30HTY umja je MOhHOCT Bapupaia
on 20 mo 90 um, pagu ynopehuBame HaBOAHABAHOT IUBCKOT U HEHABOAHABAHOT JIMBA/ICKOT
semupHInTa. YmopehuBane cy cienehe xemujcke Bapujabmiie 3emipuiTa, W TO: PHH20,
caapxkaju Xxymyca, caapikaj kamnujym-kapoonara (CaCOgs), xuaponutndka kucenoct (Y1),
cyma pasmemmbuBux ancopbosammx H' u AP joma (T — S), cyma pasMCHIBHBHX
agcopOoBaHuX OazHUX KaTjoHa (S), KamamuTeT ancopriuje O6azHux katjona (T) u cremeH
3acuheHocTn 3emubuinTa OazHuM KaTjoHuma (V). HcrpakeHe XeMHjCKe KapaKTepUCTHKE
3eMJBHIIHUX Yy30paKa J0cTa Cy MOBOJbHE U y3 TO HNPUJIMYHO YjeIHaueHe Yy Apy XOPU30HTY,
JIOK Cy HEIITO Mame TMOBOJbHE, MaJla He M3Pa3UTO HETMOBOJHHE, Y OJOPHUYHOM XOPH30HTY
BehuHe nyOsbux mpoduna. Y Tpu oa ceiaM U3yyeHHMX HaBOJHABAHUX HUBCKUX Mpoduia
KapOOHATH Cy WCIpaHH W3 COINyMa, Kao W W3 Tpoduia HEHABOIAHABAHOT JIMBAICKOT
3emJpuiiTa. Ha HaBoAWaBaHMM 3eMJBMINTUMA XEMHUJCKHM TOJAallM IOKa3zyjy Yy IHpOCeKy
He3naTHo noBehame PHyo (3a 0,07 pH jenuuuiia), kao U 3HaTHO CMambeme Xymyca (3a 2,00—
4,75%), S (3a 4,98-12,98%) u T (3a 12,8%) y nmopehemy ca HEeHABOMHABAHHUM 3E€MJbUIIITEM.
y1i, T — S, u V moka3yjy CKOpo HCT€ BPEJHOCTH Ha HEHABOJIHABAHOM W HABO/HABAaHUM
3eMJpUIITUMA. Bapujanuje y XeMHujCKUM CBOjCTBUMA 3€MJBHINTA MOKA3yjy Jla C€ y POKY O]
150 roamHa JOMYHCKOT HaBOJmaBama jorahajy Oiarm Tpomecw 3akuceshbaBama W
nexymuzanuje. [lomam o XeMHjCKMM CBOjCTBMMAa YKa3zyjy Ha TO Ja ce Ipolec
aruaudukanyje u nmopehann pu3uK Ol IeXyMH3allrje 3€MJBHINTAa MOPajy KOHTPOJIUCATH J1a
OU ce MOCTUTA0 U O/IPXKA0 OJIP>KUB CUCTEM BUCOKE MPOJTYKTUBHOCTH UCTPAKEHUX 3EMJBUIITA.

KJbYYHE PEYM: ¢nysucon, xymyc; pH; ancopnTHBHA KOMIUIEKC 3€MJBUIIITA
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CPIMHO3PijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

3AJINXE OPTAHCKOT YIJbEHUKA V 3EMJbUILITUMA
MOJHOKJA IJTAHUHE BYKAH (MCTOYHO-LIIEHTPAJTHA
CPBHJA)

Jbyoomup K. ueomuh**, Cejemnana Paomanoeuh L bpanka )I(apkosuhl, Becna
Paoosanosuli', Jenena Bozocaswesuli', Anexcanoap Bophesuli'

ITTosmonpuBpeann paxynreT, YHuBep3ureT y beorpany, Hemamuna 6, 11080 3emyn, Cpouja
*ayTop 3a KOHTaKT: ljubomirzivotic@yahoo.com

I'moGanne mpoueHe 3aiMxa opraHckor yribeHuka y zemspuiutuma (SOC) koje ce nobujajy
MOJICIIUPAEM CYy YECTO TpelemeHe WM MOoTHemkeHe. Llmib oBOr pama je Aa mpeiacTaBu
paznuke y 3amxama SOC—a y 3eMJbHIITHMA KOja Ce Hajla3e y MOJHOXK]y IulaHuHe BykaH, y
ucToYHO—LIeHTpaHo] CpbOuju. McrpaxuBaHo mojapydje ce Hajla3u Ha KOHTAKTy KPEUmhauKo—
JI0JIOMUTHOT MacuBa U KOJyBHjaTHO—aJdyBUjalHUX HaHoca. M3 42 mpoduna 3em Jbumira je
y3eto 183 y3opka 3emspuinTa y mopeMeheHoM cTamy U 10 MET y30pKa 3€MJbHINTA U3 CBAKOT
XOpHu30HTa y HenopemeheHoM cramy. Cagpixaj Xymyca y 3eMJBHILTY je oapehuBaH MeTo0M
Tjypuna. Ha nemonomkoj KapTH je U3ABOjEHO MET KapTUPAHUX jeJUHMIA, HA TIOBPIIUHH O]l
168 ha Tomonuma Benuko nosbe. : KOJYBHjaIHU KaJIKOMEIAHOCOJ, KapOOHATHU YEpPHO3EM,
O0eckapOOHATHU YEpPHO3EM, CyTPUYHH KaMOMCOJ W KOJYBHjAIHO—ATYBHjAIHO 3EMJBHILTE.
I'noGanue mpouene 3amixa SOC—a Ha moapydjy u3 6ase Soilgrids m3moce 65-72 t ha™ 3a
nyouny 0-30 cm (mpocedna BpemHoct 67,0 t ha'l). UctpaxkuBama ykasyjy Ha MHOro Behy
MIPOMEHJBUBOCT Y 3aiuxama, uamely 50,2-110,6 t ha’l, ca cpeamoM BpeaHorthy ox 77,8+16,3
t ha'l Jlakme, pasmuka on oko 15% je mpomalieHa m3Melly MEpPEHHX M IPOLCHCHHX
BpenHocTu. Eyrpuunn kambuconn uMmajy Hajmame 3anuxe SOC—a, 61,3199 t ha, mimke ox
nporemeHux BpeanocT. Ocrane kaptupane jeauHuie umajy sehe zanmuxe SOC—a y onHocy
Ha MOJIETMPaHE BPEAHOCTH. beckapOoHaTHH YepHO3eMH MMajy MPOCEYHY BPEIHOCT 3ajluXa
ox 72,6£10,8 t ha™ , mok 3aKxe KO KOJyBHjaTHO—alyBHjaTHUX 3eMJbHINTA H3HOCE 73,6+8,2
t ha™'. Hajsehe 3amixe SOC—a cy yTBpheHe ko KOMyBHjaIHHX KalkoMenanocona, 89,6+15,8
t ha, koje mpare xapGoHaTHH yepHO3eMu ca 84,3+9,3 t ha™. OBe BpegHOCTH Cy 3a OKO 25—
33% Behe ox rmobanHux npoueHa. Bapujanuje y 3anuxama umajy HOpMajiHy TUCTPUOYLH]Y
(11,0-18,0%) xom cBHX KapTHpaHHMX jeAWHHIA 3E€MJbHINTA. Pe3ynTath ykasyjy aa cy
rinobanne npouene SOC—a Ha noapyyjy Benukor Ilosba notiemene, kao u aa 3anuxe SOC—a
MMajy BEIIMKe MPOMEHEe Ha MajioM mpoctopy. OBe MpoMeHe ce MOTY OJHOCHUTH Ha YTHIIA]
pesbeda 1 HaunHa KopuiThema 3eMJBUIITA U UMa]y CBOjYy Be3y ca KapTUPaHUM 3€MIbHIITHUM
jenununama. [lurame Koje je mpou3aluIo U3 OBOT pajia c€ OJJHOCH U Ha Opoj y3opaka Koju Ou
ce mpukympao y cryagjama SOC y cioydyajeBUMa BHCOKE XETEPOr€HOCTH 3E€MIBHIIHOT
MOKpUBaya.

K/bYYHE PEYM: 3amuxe OpraHckor yrjbe€HHKa, UCTOUHO-LeHTpanHa CpbOuja, nomaha
KJacuukamja 3eMJbUIITA
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OCHOBHE ®U3NYKE OCOBUHE TEXHOI'EHUX 3EMJbUIIITA
PYJAPCKOI' BACEHA CTAHAPHU

Henao Manuh®" u Muxajno Mapkomth2

'EDT - Pynuuk u Tepmoenextpana Cranapu, 74208 Cranapu, Peny6uka Cpricka — buX
MosponpuBpeann (akynrer, Yuusepsuter y bamamymu, Byresap Bojsome Ilerpa Bojosuha 1A,
78000 bamanyka, Pemy6nuka Cprcka — buX

*ayTop 3a koHTakT: Nenad.malic@eft-stanari.net, mzmalic@gmail.com

VY pany cy npukazaHu pe3yiTaTH OCHOBHUX (PU3MUKHUX OCOOMHA TEXHOI€HUX 3E€MJBMILTA Y
pynauky smrauta Cranapu, y PenmyOmumm Cprickoj (buX). TexHOreHHM 3eMJBHINTHMA CY
JIeTEpPMUHUCAHE BjEIITAYKU HAcTalle MOBPIIMHE Yy 30HU IOBPIIMHCKUX KOIOBA, OAHOCHO
PYOapCKuX aKTUBHOCTH. VcTpakuBame je NMPOBEICHO Ha TEXHOTCHOM 3EMJBHUINTY THIIA
JICNOCOT M PeKyATHCON . MCTpaXMBaHO 3eMIBHINTE OOYXBATHIO je AHANM3Y Ha JBHje
JIOKAIMje OJyIaraJIiiiTa OTKPUBKE (JAIOBUHCKU MaTepHjal) Ha JICTIOCOY, M PEKYJITHCOITY TIje
ce Mjepe peKy/ITHBalMje IPOBOJE y MEPHOAY OJ YETHPH M IeT roaumHa. PekynaruBanuja ce
MPOBOJIM KpO3 JIBHje OCHOBHE (ha3ze: TeXHWYKa M Owmojomka pekynruBanuja. Y dasu
OHMOJIOUIKEe pEeKyATUBAllMje U3BpIICHO je (¢GopMupame TpaBmhaka CjeTBOM TPABHO-
JIETYMUHO3HE cMjece. AHalIM3a 3eMJBHIITAa 00YXBaTHIIA je UCTIUTUBAE OCHOBHUX (DU3UUIKUX
ocoOMHA: MEXaHMYKHM cacTaB, TEKCTypHa Kjaca, crneuupuyHa M 3alpeMUHCKa Maca,
KalmamuTeT 3a Ba3AyX, YKyIIHa IIOPO3HOCT, pETEHIMOHW KamamuTeT W Op3uHa
BOJIONPOITYCTJUBOCTH. 32 aHAJIU3Y j€ Y3eTO LIECT y30paKka y HEeHapyLIeHOM CTamy (METOJ0M
mmHAapa Konenkor), u npocjeyHa fBa y30pKa y HapylIEeHOM CTamy. Y30pIH Cy Y3eTH U3
MOBPIIMHCKOT clioja TexHoreHux 3emubumta (0-30 cm). IljeckoBUTO-MIOBACTH JIEMOCON U
PEKYJITUCOJT KBaPIIHOI' MUHEPAJIOLIKOT cacTaBa UMajy yoOu4ajeHe BpUjeTHOCTH crielupuuHe
mace (2,6 — 2,7 g cm™) u Brcoke BpHjeTHOCTH 3anpemuHcke mace (1,53 — 1,7 g cm’®), Hucke
je moposunoctH (37,0 — 41,8%), HECKOT KammanuTeTa 3a BOAY M Ba3IyX, U yMjepeHe Op3uHe
durrpammje (1,33 — 1,5 m dan). Pesynrart y3opaka [emocona ¥ peKyITHCOIA HIOBACTO-
TJIMHOBUTOT TEKCTYPHOI cacTaBa Je(UHUIIY 3€MJbUIITE ca yOOMYajeHUM BpHjeIHOCTHMA
crieruduune (2,65 ¢ cm'3) U BHCOKHUM BpHjeqHOCTHMA 3ampemuHcke mace (1,68 g cm'3),
HUCKe je mopo3HoctH (37,1 — 44,2%), peTeHIIMOHN BOJHH KaTalUTET je y UHTepBary 42,2 —
43,7%, nuckor kamamurera 3a Ba3ayx (0,3 — 3,8%), u npomjeHspuBe Op3uHe (unrpanmje
(1,15 - 6,3 m-dan?).

KJbYYHE PEYM: nenocon, peKyaTUCoII, TEKCTypa, MOPO3HOCT, PrurTparyja

! JlerepMuHaruja 3eMJBHINTA MPEICTABIBCHA je mpeMa KiacH(HUKaIuji TIa/3eM/bHIITa y BoCHH N
Xepuerosunu (Pecymosuh, X., Uycrosuh, X., Uenruh, 1: CucremMaTHka Tia/3eMJbHUINTa HACTaHAK,
CBOjCTBa, IUIOMHOCT. YHuUBep3uteT y CapajeBy, [lospompuBpenHo-npexpaMOeHu (aKyaTeT
CapajeBo, 2008)
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XUAPOJOWMKE OCOBMHE XYMOI'JVIEJ 3BEMJ/BUIITA
YEJIAPEBCKOI' U KOBU/bCKOI' PUTA

Cawa Iexeu'*, Mapuna Munosuh®, Benucas Kapakﬂuhl

lI/IHCTI/ITyT 3a HHU3HWjCKO IIyMapCTBO W JKHBOTHY cpenuHy, YHuBep3uter y HoBom Camy, AHTOHa
Uexona 13, 21102 Hosu Can, Cpbuja
*ayTop 3a KOHTAKT: pekecs@uns.ac.rs

Pan npuxa3zyje Xxuaposomke ocoOnHe 3eMJbUIITA TUIA XyMOTIJIe] Ha Mopy4jy YenapeBckor u
KoBussckor puta. Mcnuras je TpaHyIOMETPHjCKH CacTaB U JAWHAMHKA TO/I3€MHE BOJE OBUX
3eMJBHIILTA Y OAHOCY Ha BojocTtaj JyHaBa Tokom 2006. u 2007. rogune. ['panynomerpujcku
cactaB Kao M yaJbeHOCT oJ1 KopuTa /[yHaBa Cy 0/ BEJIHMKOT 3Ha4aja 3a XUIPOJIOIIKE 0COONHE
OBUX  XHIpoMOpGHHMX  3embulITa. McnuTaHa  3eMJbMIITa  KapakTepHIIe  TEXHU
IPaHyJIOMETPH)CKU cacTaB y MONHOM MOBPIIMHCKOM XyMYCHOM XOpHU30HTY ayoune 45 no 70
CM, e cy TeKCTypHe KJlace: MEeCKOBUTO TJIMHOBUTA WMJIOBaya M INIMHOBUTA MioBava. Hiku
7enoBu mpoduia cy MOAXOPU3OHTU TJieja, JAKIIET MEXaHHYKOT CacTaBa, ca TEKCTPHHUM
KJlacaMa: IeCKOBHMTA UJI0Baya, UJIOBACT Mecak U necak. HajBuiM peraTuBHU HUBO MOA3EMHE
BOJIC KOJI OBHX 3eMJbUINTA ce KpeTtao on 44 no 70 cm y 2006. roguau u ox 72 mo 90 cm y
2007. roquun. HajHmku penaTuBHU HUBO MOA3EMHE Boje je y rpanunama og 110 cm mo 175
cm toxkom 2006. rogmue, nok je 2007. rogmae m3HOCWO of 154 mo 224 cm. Ammuiutyna
BapHUpama MOA3EMHE BojJe je u3Hocuna on 66 mo 132 cm, omHocHo 82 mo 134 cm vy
3aBUCHOCTH of roauHe npahemwa. Buabus je yrunaj Bonoctaja JlyHaBa Ha Bapupame HUBOA
noJ3eMHuX Boja. IIpBe roauHe uctpaxuBama BOAOCTA] je OMO N3Yy3€THO BUCOK, T€ C€ YTHIIA]
Ha HHUBO TMOA3E€MHE BojJie¢ ouurTaBao y kopemaumju on 0,67 mo 0,88. [pyre romune
UCTPAXMBamka j€ €BUJAEHTUPAH HWXKH BOJIOCTAj, IITO je MoKa3aJlo U caabuju yTHIa] Ha HUBO
noA3eMHUX Boja ca kopenanujom on 0,12 mo 0,39. C 063upom Ha yaasseHocT o 1632 o
1916 m ox Bonmoroka [lyHaBa, yTBpheH je 3HadajaH yTHIIQ) BHCOKOI BOAOCTaja Ha HHBO
MO/I3€MHE BOJI€ WCIUTAHUX 3€MJBMILTA, JOK j€ MPHU HIKEM BOJOCTAajy Taj yTUIA] 3HATHO
MambH.

KJbYYHE PEYM: xymornej, XuapoMop$HO 3eMIBUIITE, TIOI36MHA BO/Ia, BOA0CTa] [yHaBa
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KAPAKTEPU3AIINJA 3BEMJ/BUIIITA U CEAUMEHTA
CJIATHUHCKOI' CTAHUILITA PYCAHJA

Jopoana Hunxoe' *, Josuua Bacunl, Becna Kuuomeez, Cmanko Muﬂuhl, Cuesrcana
Jaxwuh', Munopao Kusanos', 3opa JIyjuh’

"MuctuTyT 3a patapcTBo u moBpTapcTBo, Makcuma [opxor 30, 21000 Hosu Caxn, Cpbuja
*ITokpajuHCKH 3aBOJ 3a 3amTUTy IpHpose Bojsomune, Paguuuka 20a, 21101 Hosu Cax, Cp6uja
*ayTop 3a KOHTakT: jordana.ninkov@nsseme.com

VY nuiby KapakTepusalHje CIATHHCKOT CTaHWIITa PycaHaa TpUKYIUbeHO je yKymHO 19
y30paka, o]l dera 5 y3opaka ca oOpaJuBOr IMOJbOIPHUBPEAHOI 3eMJbMILITA, 6 y30paka ca
nammaka U 8 y3opaka u3 mpuobaimHOr nena jeepa Pycanga w mpunanajyhux kanana.
[Ipoceuan y30pak 3eMJBHUIITA j€ Y3€T arpoXeMHjcKoM coHaoM u3 cioja 0-20 cm, a cenuMenTa
moMohy COHJIE ca HAacTaBKOM 3a Yy30pKOBame MyJba. (CBe 1aboparopHjcKe aHaim3e Cy
ypahene y axpeautoBaHoj mo crtanpapny MCO 17025, JlaGopatopuju 3a 3eMJbUIITE U
arpoeKoJIOTHjy: MEXaHHWYKH CacTaB, IapaMeTpH IUIOJHOCTH, MCceyAoyKymHU caapxaj (MW
aurectja ca cHNO3 u H,0,) u npuctynaunu caapxkaj (EJITA): Cu, Zn, Co, As, Pb, Cd, Ni,
Cr. Y3opuu cenumenara HajTeXer Cy MEXaHHUKOT CacTaBa, 3aTHM CJIEJIC Y30pIH Cca Mallbaka
U y30pIM OOpaaMBOI 3eMJBMINTA. Y30pLM CeAMMEHaTa HMMajy HajBHILY, OJaro ajakajliHy
peaknujy, mTo je Mocjieaulia ucnupama KapOoHaTa M BOJOPACTBOPJBMBHX COJM HA HIDKE
TepeHe crajahux Boja M KaHalla U3 KOJUX CY CEMMEHTH y30pKoBaHHM. llITeTaH 10 TOKCHYHO
BHCOK CaJipkaj MpucTynadHor gocdopa u kaimjyma Haiasu ce y 4 o1 5 y3opaka o0paauBor
3eMJBUINTA, Kao MOCIeqUa 3a0eNekeH je BUCOK cajapikaj mpuctynayHor oonuka P u Ky
40% y3opaka cequmeHnata. [loBumien caapxaj metana npeko MJIK je nerektoBaH y cirydajy
jemHor y3opka 3a 6akap ca oOpaauBor 3eMJbuiTa U3 BHHOrpaaa (189,1 mg kg™) u HuKTa Cca
nammaka (55,7 mg kg™). IIpeko rpaHndHe BPEIHOCTH Y CEAMMEHTY JIE€TEKTOBaH je cieaehn
6poj yopaka: 1 3a Cu (89,2 mg kg™), 1 3a Zn (228,3 mg kg™), 4 3a Co u 3 3a Ni. Ha ocHoBy
MPUCTYNAuyHOT cajapkKaja MeTana, Oakap y CEAMMEHTY J€ aHTpPONOIeHOI IOpeKIa
HajBEepOBAaTHHj€ HACTA0 CIHpameM 3eMJbMINTA M3 BHHOTpajna. Bucok caapxkaj IUHKa Yy
JEIHOM Y30pKY je Takoh)e aHTPOIOTE€HOT MOpEKya, IOK Cy OCTaJd €JIEMEHTH Te0XEeMHjCKOT
nopekina. Ha oOcHOBY mo0ujeHuX pe3ynraTa, OCET/bUBOCTH JIOKAJUTETa M MO3aHMYHO
pacnopeheHux Manux NMpoU3BOJHUX Maplena oko jedepa Pycanaa, moTpeGHO je MPOMEHUTH
J0ca/lallliby MPOU3BOJHY MPAKCY Y MPAKCy MO MPUHIUIINMA OJIP>KUBE TIOJHONIPUBPEE KOja He
yrpoXkaBa KUBOTHY CPEIAHHY.

K/bYUHE PEYMN: 3emibHIITe, CCINMEHT, CIaTUHE, TCIIKA METaJIN
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AHAJIM3A TPOIIKOBA 1 KOPUCTHU KAO JEO ITPOIIEHE
OJAPKUBOCTHU ITPOJEKTA 3A CAHAIIMJY 3EMJ/BUIITA:
CTYINJA CIIYHAJA

3opuya Cpedojeeuhl* u bowko I' ajuhl,

Mosmonpuspenuu daxyirer, Yuusepsurer y beorpany, Hemamuna 6, 11080 3emyn, Cp6uja
*ayTop 3a KoHTakT: Zokas@agrif.bg.ac.rs

Onmnyke o yinaramuMma y HHBECTHIIMOHE TPOjeKTe Cy OOMYHO BE3aHE 3a BEIMKa ylarama
(DMHAHCHU]JCKUX CpElICTaBa y CaJalllibOCTH, JOK CE MPUXOIU W KOPHUCTH OCTBApPYjy y AyroMm
HU3y ToauHa y OyayhHocTH. Ycien Tora, OJUIyYuBamke O JyTOPOYHOM yilaramy CpeicTaBa y
WHBECTUITMOHE IMPOjEKTE, TIOBE3aHO j¢ ca BUCOKOM HEHW3BeCHOINy (PU3WKOM) OCTBapUBabHa
OYCKUBAHMX JPYIITBEHO-CKOHOMCKHX pe3yiaTara. OCHOBHHU IMJb HCTPAXKUBAKHA Y OBOM PaIy
jecte mpoileHa edekara MPOjeKTa caHaIlMje IeTpaJHpaHuX MOBPIIMHA MOJHOIMPUBPEIHOT
3eMJBHUINTA Ha JIOKAIlMjH KOja CE Hajla3u y HEMOCPEJHO] OJNM3WHU HACeJbeHOI MecTa y
jyrosamagHom jgeny Peny6nmke CpOuje. [lerpaaupaHe MOBPIIMHE Cy MOCIEAHIIEC OJIarama
ornana. McrpaxxuBameM he ce yTBpIUTH €KOHOMCKA €(PUKACHOCT Pa3IMYMTUX CLEHApHja —
aHaJM30M TpOIIKOBa M KopucTtH. Dokyc je Ha moryhHocT n300pa OIpKWBE WHBECTHIIMOHE
antepHaTrBe. HUBO HEM3BECHOCTH MOXE CE CMAaHUTH JOOPOM MPOIICHOM, Ka0 Ha MPUMED:
Mory 51 ce TpOIIKOBU TPOjeKTa MojeauTH udMel)y kopucHuka? [la nm je u3HOC ynarama
Beha ox xopuctu? u cn. Kox oBakBuX mpojekara, HUCKa cTromna rnmoBpahaja MHBECTHIIMjE HE
Mopa Jia 3Ha4H Jia pojeKaT Tpeda oxbaruTh, Beh ce oanyka qoHocH Ha ocHOBY Cost-Benefit
ananu3e (CBA). AHanm3a TpPOIIKOBA M KOPUCTH C€ IOCMAaTpa Kao jelHa OJ KOMIIOHEHTH
[IMpe TMPOIEHE Y OKBUPY MHTETPHCAHOT YIPaBJbamba MOAPYYjuMa. Y OIHOCY Ha NMPHUMEHY
crangapaHe ¢QuHaHcHjcke ananmuze, Cost-Benefit amanmmzom ce oOyxBara u couujainHa
numensuja. Jlakime, npumenom CBA Moxe ce yTBpAHUTH Ja JI YKYITHA KOPUCT OJ MPOjeKTa 3a
APYIITBO MpeBa3uiia3d YKyIHE TPOIIKoBe ApyiTBa. OmHOC Kopuctu u Tpouikosa (Benefit/
Cost Ratio-BCR) mokasyje KOJIMKO ce HETO KOPHCTH MOE MOCTHNH MO0 CBaKO] HOBYAHO]
jemuHMIM Tpomka. M300p oapxkuBe MHBECTHIIMOHE ailTepHATHBE M3BpiInhe ce Ha 6a3u
(buHaHCHjCKE ¥ EKOHOMCKE aHalln3e, Kao JBa nHTerpanHa aena Cost-Benefit ananuse.
KJ/bYUYHE PEYMU: Cost-Benefit ananusa, caHainuja 3eMJbHINTA, OJIPKABOCT
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MHTEH3UTET EPO3UJE 3EM/BUILLITA U IUHAMMUKA CAJIP/KAJA
OPT'TAHCKE MATEPUJE: TPAJULIMOHAJIHA OBPAJIA HACIIPAM
BUIIETOAUIIIBUX TPABA KAO TPABHATOI' IIOKPUBAYA

ywiko Mykaemoel*, Xpucmuna Ionoscka*

TMomonpuepenun Wucruryr, Yuusepsurer “Csetu Kupuino m Merommje”, 16-ra MakenoHcka
Bpurana 3, 10000 Ckomje, CeBepna Makenonwuja

*ayTop 3a koHTakT: d.mukaetov@zeminst.edu.mk

Epo3uja 3emsbHITa Y YCIOBMMA HMHTEH3MBHUX CHUCTEMa IOJbOIPUBPEIHE MPOU3BOIME,
MOMYT BUHOrpajJa M Bohmaka Ha HArHYTUM TEPEHHMMA, MpeACTaB/ba 030UJbaH OOJIHUK
nerpajganuje 3emsbuiTa. [Iponecu eposuje 3eMipuIlTa Cy J10JAaTHO YOp3aHU, y3 HeraTMBaH
YTHLA] KIMMATCKUX MPOMEHA, HAPOYUTO y apUIHUM U CyO-apuIHHM peruoHuMMa. | 1aBHU
UMJb OBE CTyOWje je Ja ce MpOoLeHH YTUIaj onpeheHux Mepa ajanrtanyje Ha epo3ujy
3eMJBMINITA BOJOM, y IUJbY MOOOJBIIAbA WM 3aMEHE TPAJUIMOHATHUX HauyWHA Y3roja
KyJnTypa. Y nepuojly oa 4 Bereranujcke ce3oHe npaheH je yTHiaj BULIETOUIIBEr TPABHATOT
MOKpYBa4ya Ha €pO3Mjy 3€MJBHUINTA M T'yOMTaK 3eMJBUINTA, KA0 3aMEHY 3a TPaaUIMOHAITHO
rajeme. ExcriepuMmeHTanHa mosjba 3a €po3Wjy Tia IOCTaB/bE€HA Cy Ha JBE JIOKAalMje Ha
HarHyToM TepeHy. YTHIaj oOpajae Tia M CHCTeMa y3roja KyiATypa Ha MHTEH3UTET BOIHE
epo3uje U KOJUYMHE epOIMPAHOr MaTepujaila, j€ MOHUTOPHPAH Ha €pO3UMBHUM IaplieiaMa ca
CTaHIapAuM JuMeH3ujama (myxkuHa 20m, u mupuHa 4M.), HA HarHYTOM TEpeHY (HaKJIOH
12%). KonexkTtopu 3a cakymibambe €poAMpPaHOr Marepujan OWiIM cy MOCTaBJbEHU Ha Kpajy
cBake napuesne. CeIMMEHTH 3eMJBHILTA OJ] CBAKOT KOJIEKTOPa, CaKyIlJbaHU Cy U Ha HEJIEJbHOM
HUBOY WM HETOCPETHO HAKOH NajaBuHaA. ['yOMTaK ceMMEHTa U3 3eMJbHILTA y CBE YETHPU
roauHe npahemwa Bapupa y MHpoKoM pacnoHy ox 0,6 no 35,4 t ha y Bapujantu OC Ha
exkcrepuMeHTaaTHoM MecTy y Cxomby. OIHOC KOJMYMHA €pOAMpPAaHOr celuMeHTa Mehy
BapMjaHTama Ha Jokanuju Ckomba u3HocH oko. 1: 100, 10K je Ha eKCIIepMMEHTAIHOM HO0JbY
Herotuno camo 1:7. U3ry6seena oprancka marepuja y Bapujantu 1| OC Ha JoKanurTery y
Crommby m3HocH ckopo 2000 kg ha™ Tokom uerBoporomiImer meproa, 10K je Ha mo/bHMa
10J1 TpaBHATHM yceBuMa cBera 19 kg ha™. Yruiaj Buieroauuisrer TpaBHATOT MOKPHBAYa HA
caap:kaj oprancke marepuje y 3emibumity (SOM) je ount. Ha ekciepuMeHTaTHOM TOJBY Y
Cromwy canpxaj COM y Bapujantu [T mopactao je 3a 2,71% wim CKOpo IBOCTPYKO, JIOK j€
y mecty Herotusno 3a oxo 0,21%.

K/bYYHE PEUYM: 3emibuiITe, CEAUMEHT, €pO3Hja, TPAaBHATH MTOKPUBAY, OPraHCKa MaTepuja
Y 3€MJBUILTY
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HABOIAIABAIBE U ®PEPTUTALINJA
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OIHEHA KBAJIUTETA BOJE 3A HABOJAIBABAIBE CA TEPUTOPUJE
AIl BOJBOJAUHE

Cmanko Munuh®, ywana Barbaul, bopusoj Hejuhz, 3opa Jijuhl, bpanka Mujuhl,
Heana Bajuhl, Josuuya Bacun

1MHCTHTYT 32 paTapcTBO 1 moBpTapcTBo, Makcuma ['opkor 30, 21000 Hosu Can, Cp6uja
21ToponpuBpenuu ¢axkynarer Yuusepsutet y HoBom Cany, Hosu Cazg, CpOuja
*ayTop 3a KoHTakT: stanko.milic@nsseme.com

VY UHTCH3WBHMM CHCTEMHMa rajemha Ouipaka, Mmopelx KOHTposie (PU3MUKUX M XEMH)CKUX
ocoOWHa 3eMJBHINTA, HEOMXOJHO je BPIIUTH M KOHTHHYHpPaHO Npaheme cTamba KBAJIUTETa
BOJIC 32 HABO/[HhaBame. Y CBETIY Hajosiazehnx KIMMATCKUX MPOMEHa, Kao U 3a0pumbaBajyher
omnajama cajp)kaja OpraHcKe Marepuje, HE CMEjy Ce 3aHEMapUTH M HEMOBOJHHE TOCIICIHIIC
NpUMEHE BOJIE HEOAroBapajyher KBajiuTeTa 3a HABOIHABAHO 3EMJBMINTE, I'ajeHEe OMJBKE W
OIIpeMy 3a HaBOAMABame. Y pajay Cy MPHUKa3aHU Pe3yJTaTH KBAIUTETAa BOJAE KOja ce KOPUCTU
3a HaBOJAWAaBame, NpUKyrybeHu TokoM 2018. u 2019. ronune. UctpakuBame je 00yXBaTHIO
142 y3o0paka BoJie W3 pa3IMYUTHX BOJI03aXBaTa, a IMOPEKIOM M3 KaHAJICKE MpPEKe WIU
MOBPIIMHCKUX OyHapa. 3a olleHy KBAIUTETa BOJE aHAIM3UpaHU cy cienchu mapamerpu: pH
BpeaHocT, enekrponpoBoaibuBocT (EC), cyBu ocrarak, joHcku Oumanc, kao u SAR
BpeIHOCT. YOOHMuYajeHO je J1a ce 3a OBy HaMEHy KOPUCTH M Kiach(uKaluja aMepuyke
nabopatopuje 3a 3aciamena 3emspuinta (USSL). 3a mpocrope BojBoauue pasBujeHa je u
HejrebayepoBa kiacudukaimja Kojy cMo Takohe MCKOPUCTHIIM 3a moTpede oremrBama. Ha
OCHOBY pe3yJITaTa MUHEpalIu3alyje BoJE 3a HaBOmhaBame, yIBpheHe cy cineaehe BpeaHoctu
MoCMaTpaHUX TapaMmerapa. TPOCEYHO H3padyHarta PH BpemHOCT aHaIM3MpaHUX BOJA
u3nocwuia je 7,88 (mun=7,14 maxc=9,01), BpeHOCTH €IEKTPOIIPOBOIJLUBOCTH KPETAIH Cy CE
y oncery m3mehy 0,102 u 3,5 dS m™, ca npoceurom Bpeanomhy 0,844 dS m™. V oxsocy Ha
BPEIIHOCTH CYBOT OCTaTaka, UCIIMTUBAHE BPEIHOCTH KpETalle Cy c€ y IUPOKOM OIICETY, O
112 mg I no 2384 mg I, ca mpoceunom Bpenmomhy 526 mg I SAR Bpexsoctn cy
Bapupanie y omcery 0,04-16,52 u 3amoBospaBajyhum mpocexkom on 1,94. V omgHocy Ha
kinacudukannjy Hejrebayepa, ucnutuBane Boje y Hajsehem Opojy mocMmaTpaHuX ciiydajeBa
npunanajy kiacama | u II (37% u 40%). Ha ocHOBy pe3ynrtara aHann3e XEMHjCKOT cacTaBa
BOJIE 32 HaBOmaBamke U Kinacudukanuje npema (USSL), ncnuruBane Boge y Hajsehoj mepu
umajy kimacy C2-S1 (57%) u xnacy C3-S1 (38%) y omHocy Ha ykyman Opoj mocMaTpaHux
y3opaka. Ha ocHOBY ymopesHuX nmpukasa mo3HaTux Kilacu(uKaluja Kao u ,,JJOIyHCKe  OlleHe
ynorpebsprBocti kBanutera (DAQO), ucnuTHBaHe BOJE 32 HABOJAABAKE MMajy T€HEpPaTHO
n00ap KBAJIUTET.

KJbYUHE PEUM: kBayiuteT BoJIC 32 HaBoAmaBame, SAR, EC, joHCKH OmaHC.
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IMPUHOC U ITOTEHLHUJAJIHA EBAIIOTPAHCIIMPAIINJA
ITAITPUKE Y JY’KHOJ CPBUJAN

Muponryod Axculi**, I' opoana IlIeKyﬂapauz, Heoojwa I y;mhl, Cnasuwa I yuuhl,
Anekcanoap Bukuh', Munocas I pllak'l, Jlpazan I} pllak‘l, Jacmuna Knescesulit

Tomonpuspenun ¢akynrer, Kocopcka Mutposuua - Jlemak, Yuusepsuter y Ilpumrunn, 38219
Jlemak, Cpbuja

?Arponomckn Pakynrer, Yauak, Yuusepsuter y Kparyjesiy, Ilapa Jymama 34, 32000 Yauax,
Cpouja

*ayTop 3a koHTakT: Miroljub.aksic@pr.ac.rs

JlBoronuuima ekcrnepuMeHTaaHa uctpaxuBama (2015.-2016.) y ycnoBma HaBOImaBamba
nanpuke Ringo F; obaBibeHa cy y monuuu peke Jyxxaa Mopagsa, 6;iu3y Huma. [Tosbeku oren
je OMO MOCTaBJbEH MO MOTIYHO CITY4ajHOM OJIOK CUCTEMY Y YSTHPH ITOHABJbAKA, IIPU YEMY CYy
Ouie 3acTylUbeHE TPH BapHjaHTE HaBOJbaBamba CHCTEMOM Kam 1o kam. OpnpehuBame
BpEMEHA 3aJlMBaka je O00aB/CHO TEH3MOMETPHMMA HA OCHOBY OYHUTAHUX BPEIHOCTH
KaIllMJIapHOT MOTEHIHjalla BIAYKHOCTH 3eMJBHUINTA. 3aJIMBamkby MApUKe ce MPHUCTYIAaIo Kaja je
BPEIHOCT 3€MJBHIIIHOT KanuiapHor noreHiujana omia 20 kPa, 40 kPa u 60 kPa na nyounu
15 cm, a npekngaHo Kajaa cy T€ BPeIHOCTH JocTh3aHe Ha AyouHu 30 cm. OOpadyH yTpollka
BOJIE Ha €BallOTPAHCIUpALM]y Y YCIOBMMa HaBOAmaBama ojpeheH je 3a Mecele,
BEreTaIliOHU TIEPUO/] y LENNHH, OMIaHCHpAakeM BOJIE O TTaJJaBHHA Y TEPHOY BereTalje,
3eMJBUIIIHUX DPE3E€pPBH, HaBO/HhaBalka M EBEHTyaJHO mpoueheHe Boae y aybOJsbe ciojeBe
3eMJBHMIITA WM OTEKJIE BOJIE HAKOH OOWIHMX TajaBuHA. Ha BapujaHTH HaBOJHaBama T j€
OJp’KaBaH KamuiapHd moTeHIujan 3emspumra onx 40 KkPa, mocturHyr je BHCOKO
curandukanTHo Behn mpoceuan npuroc manpuke (48785 kg hal) y ommocy Ha 3anmBane
BapHjaHTE TJIE je BPEIHOCT KaruiapHor motenmujana 6mra 20 kPa (45715 kg ha™) u 60 kPa
(39550 kg ha'). Yrpomax Boxe Ha EBalOTPAHCIMPALMjy NAIPHKE HA BapHjaHTaMa
HaBO/mAaBama kpetao ce ox 511,5 mm (60 kPa) no 628,1 mm (20 kPa). Hajumia Bpeanoct
eduracue uckopumhenoctn Boge (85,6 kg ha’ mm™) ocreapena je ma Bapmjamtn ca
npenzanuBHoM BiaxHomhy on 40 kPa kamunmapHor moreHmujana 3emipuinta. Hajeehn
MIPUHOC ManpHKe JA00MjeH je Ha BapHjaHTU TJe je OJp’kaBaHa BIAXHOCT 3eMJbuinaTa o 40
kPa. O0pauyHara eBamoTpaHcIupalyja Ha OBOj BapujaHTH Ouia je 569,8 mm, 3ato ce oBa
BPEIHOCT MOKE CMaTpaTu MmoTeHIrjanrnom esanorpancnupamnujom (ITIET) manpuke 3a yciose
Jyxue CpOuje uiam cimyHe Ne0KIMMAaTCKe YCIIOBE.

K/bYUHE PEYMN: noreHnujasiHa eBamnoTpaHCNUpalija, HaBOAWKABAKE, IAalpHuKa,
KalluIapHU MOTEHIIM]jajl 3eMJbUIITA
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YTHULHAJ PEXXUMA 3AJINBAIBA U CYIICTPATA HA ITIOTPOLIBY
BOJAE U TEMIIEPATYPHU PEKUM EHI'JIECKOTI JbYJBA (Lolium
perenne L.) 1 IUBAJACKOI' BUJYKA (Festuca pratensis Huds)

Mapuja BRocuh'’, Anexca JIunoeaul, Anexcanoap Cumuh o Pysrcuua Cmpuuesuhl,
Hegenka Bypoeuhl, Cnasuwma Bophesuhl, Jazap Kaﬂyl}epoeuhl,

'Vuusepsurer y beorpany, Ilossonpuspennu paxynrer, Hemamuna 6, 3emyn 11080, Cpouja
*ayTop 3a KOHTAKT: C.marija@agrif.bg.ac.rs

busbHa npou3Boikba Y yCI0BUMA U3MEHEHE KIIMME M OTPaHUYEHUX NMPUPOIHUX pecypca, Kao
IITO Cy 3€MJBHILNTE W BOJA 3aXTEBA MPOHATAKEHE PA3TUUYUTUX arpOTEXHUYKHX CHUCTEMa H
Mepa KOjUMa Cce MOCTH)KY €KOHOMCKHU ollpaBJaHu IpuHocH. CBexa Ouomaca ca TpaBmaka
WM CEHO Cy jeTHHHM M3BOp XpaHJbMBHX MaTepHja 3a MCXpaHy KUBOTHHA, & CAMUM THUM U
Jjbynu. Ha TpaBmanuMa JOMUHUPAJy NpPEJACTaBHULM BHUIIETOJUINIBLUX TpaBa, BeOMa
OCETJBMBHX Ha TEMIIEPATYpPHO — BOJHH PEXUM CTaHMIITA. L[1Jb OBUX HMCTpaxuBama OHO je
UCIHUTHBAKkE yTHIAja KOMOMHAIM]e PeXUMa 3aJIMBamlba U CylcTpaTra Ha MOTPOIIkY BOJE U
TEMIIEpaTypHU peXuM eHriieckor Jbysba (Lolium perenne L.) u nmBanckor Bujyka (Festuca
pratensis Huds). Oruien y cynoBuma je u3BelieH y crakieHuky [losponpuBpeaHor dakynrera
y 3eMyHy ca 9 TperMaHa 1o BpCTH y 4 MOHaBJbama: TpeTmaHu cy: [j myHO HaBOAWaBamE
100% mnosckor BogHor kamnarurera (IIBK); |, penykoBano naBoamaBame 80% I[IBK u I3
penykoBaHo HaBojmwaBawe 50% [IBK ¢ tpu kombunamuje cyncrpara Ty tpecer; T, Tpecer +
10% 3eonut (kmuHonTwiaoaut) U T3 Tpecer + 10% OGenronut. IloTpomma Bojie Ha CBUM
TpeTMaHuMa IpaheHa je MepemeM NPOMEHE Mace CaKcHhja ca JUHAMUKOM OJl TPU JI0 TET
naHa. Mepeme TemnepaType OMJBHOI MOKpUBaua M3BPIIEHO jé TEPMOBHU3UJCKOM KaMepoM
(FLIR, T335) cBakux cemaM jaaHa, IITO je YKYITHO OcaM Mepema TOKOM Tpajama Oriieia.
Jlobujene Qotorpaduje ananuzupane cy y nporpamy FLIR Tools, ca y3opkom ox 20
TeMIepaTrypa Mo TpEeTMaHy Ha OCHOBY 4era je M3payyHaT WHAEKC OMJHPHOT BOJHOT CTpeca
(MBBC). Ilpoceuno HajBeha moTpolmka BOJE U HOPMa HaBO/maBamba U3MepeHa je Ha 113
TpPEeTMaHy KOJ EHIJIeCKOr Jbysba (6822 @), a HajMama Ha Tpermany l3T, (2121 @) xox
nuBajcKkor Bujyka. Hajehm npuHoc cyBe mMace ocTBapeH je Ha TpeTrMmaHy l3Ti kon jbysba
(2,85 Q), a Hajmamwu Ha TperMmany l; T3, Takohe xom spyspa (1,69 Q). Ilpoceuno HajBuIa
temneparypa 1 UBBC u3mepeHn koj eHrieckor Jbysba Ha TperMmany l3T, (18,54 °C u 0,18,
penoM), HajHIKAa TeMIiepaTypa W HeraTuBHa npoceuna BpenHocT MBBC m3Mmepena je kox
nuBajicKor BUjyka Ha TpetMany l1T1 (17,53 °C u -0,01). Ananuzom pesynrata qodujeHa je
CTaTUCTHYKM 3HayYajHa pa3lIKa YTHIaja MPUMEHEHUX TpPETMaHa Ha IOTPOIIKY BOJE,
TEMIIEpaTypHHU PEXKUM U IOPACT EHIJIECKOT JbyJba Y OJHOCY Ha JIMBAJICKU BHUjYK.

K/JbYYHE PEUYM: naBoamaBme, CYyNCTpaT, OWJBHU CTpEC HHJACKC, CHIJIECKH JbYJb,
JIMBAJICKU BUjYK
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CPIMHO3PijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

IMPUHOC U MOTPOILIIA BOAE KOHOIIJBE 3A BJIAKHO (Cannabis
sativa L.) Y YMEPEHUM KIIUMATCKHUM YCJIOBUMA

Baaoumup Cukopal, bopusoj Hejuhz*, Heana Bajuhl, Cmanko Munuh®, Kcenuja
Malmuhz, Jejan Cumuh’®

"MuctutyT 3a patapcTBo u moBprapcTBo, Makcuma Fopxor 30, 21.000 Hosu Caz, Cp6uja
“MHossonpupeann daxymrer , Yuusepsurer y Hoom Cany, Jlocuteja O6pagosuha 8, 21.000 Hosu
Can, Cpbuja

[MoswonpuBpennn uHcTUTYT Pemybnuke Cprcke, Kiwas Munoma 17, 78.000 bama Jlyka, bocHa n
XepuLerosuHa

*ayTop 3a KOHTakT: pejic@polj.uns.ac.rs

ExcriepuMeHTanHa  WCTpaXuBamba O  YTHLAJy  HaBOAmAaBama Ha  NPHHOC U
eBalOTPAHCIMPALUjy KOHOIUBE 3a BiakHo (Cannabis sativa L.) cy o0aBibeHa Ha OrJIeIHOM
nosby MHCcTHTYTA 32 patapcTBo U moBprapcTBo U3 HoBor Cana y Onesbery 3a antepHaTHBHE
owrbHe Bpcre y baukom IlerpoBiy. Y ucrtpaxuBammma je KopHIIheHa COpPTa KOHOILJBE
Mapuna. Pazmak Ousbaka usmelyy penosa u y peay je 6uo 0,125%0,04 m. Benuunna ocHOBHe
napriene je 6uma 2,5 m? (8 peosa x 0,125 m x 2,5 m). Oruex je MOCTaBIbEH 110 METOLY GII0K
cUCTeMa y TpU IOHaBJbamkba M TpHiaroheH ycloBHMa HaBOAmaBama. HaBoamaBame je
00aBJFEHO CHCTEMOM Kall TI0 Kall ca MOCTaBJbEHUM JaTepaianma Ha pa3maky ox 0,5 m, ca
pasmakoM karbada o1 0,33 m u mporokom 2,0 | h mpu pamom mpurucky ox 70 kPa. Bpeme
3aiiuBama je  oapehuBaHo  BogHMM  OunaHcoMm.  JI[HEBHHM — yTpolIak  BOJE  Ha
eBanoTpancnupaiujy ombaka (ETy) padyHar je Ha OCHOBY eBamopalmje ca cio00IHe BOJICHE
noBpmnae (E,) mepene epamopumerapom kiace A (Class-A pan) JomupaHoM Ha
MeTeopoJionikoj cranuiu Pumcku [llanyeBu n OusbHuM koedunujentom (F). Kopunthene cy
F Bpennoctu 0,42 3a anpun u maj u 1,0 ox jyna no sxerBe (11 aBryct). HaBonmwaBame je
00aBJbaHO KaJIa je JIAKOMPHUCTYIaYHa BOJA y ¢iojy 3eMipumTa 10 0,4 M Ouia yrporieHa o
cTpaHe OMJbaka. 3aJIMBHA HOpMa Ha Mo4YeTKy Bereranyje je Omma 30 mm, a 40 mm go kpaja
neprojia HaBOIkaBama. HaBoamaBameM je ykymHO nogato 100 mm Boxe (3., 18. jyma 30
mm u 40 mm 26. jyna). Y orneay je Ouia 3acTylUb€Ha M KOHTpPOJHA BapHujaHTa 0e3
HaBOIMmaBama. Edekar mckopmmhieHoctn Boxe nomare Hasoxmasamwem (IWUE, kg m™)
pauyHaT je Kao pa3liuKka MPUHOCAa OCTBApEHOI HAa BapHMjaHTH ca U 0e3 HaBOAMABaKbA U
KOJIMYMHE BOJE N0JaTe HaBOAMmaBameM. HaBonmaBame je CHTHH(HKAHTHO YTHIAJIO Ha
MPHUHOC 3eJieHe Mace Ousbaka (46,4/35,7 t ha'l), npUHOC 3ereHe Mace ctabna (37,3/26,7 t ha
Y, mpusoc cysor cra6na (12,9/10,3 t ha) u npuroc Buakua (5,3/4,2 t hat). Crarucruuka
3HA4YajHOCT HUje yTBpheHa ko npoiieHTa BiakHa (40,6/41,1%) u Bucune ousbaka (2,5/2,3 m).
VYTpolrak BoJe Ha eBaNOTpaHCHHpaIMjy Oubaka y yciaoBuMa HaBoamasawa (ETy) nsHocno
je 450 mm, a y ycnoBuma 0e3 HaBonmwasamwa (ET,) 254 mm. Bpennoct IWUE y onHocy Ha
npuHoc BiakHa Owia je 1,1 kg m>. [IpenuMuHapHU pe3yaTaTH HCTpakWBamkba MOTY OWUTH
kopuutheHn kao 100pa OCHOBA 3a MPOM3BOhaue KOHOIJBE Y PETHOHY, Y CMHUCIY HOCTH3amha
BHCOKHX TIPUHOCA M PAIlMOHATHOT KopulThema Bojie 32 HaBOHaBAbE.

K/bYYHE PEYM: koHOIIBA 32 BIAKHO, IPUHOC, €BAIIOTPAHCIIHPAIIH]ja

23


mailto:pejic@polj.uns.ac.rs

CPIICKO JPYUITBO 3A ITPOYYABAIGE 3EMJBUILITA

|
CI/IMHO3I/ijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

E®EKAT HABOJILABAILA HA WHIEKC JIMCHE TTOBPIIWHE
(LAI) ¥ TIPHHOC KYKYPY3A

Uejan Cumuh?, bopusoj Hejuhz*, Heana Eajuh3, Cmanko Munuh®, Kcenuja Maukul®,
Baaoumup Cukopa3

Tomonpuspenun unctutyT Peny6muke Cprcke, Kmaz Munoma 17, 78.000 Bama JIyka, Bocha u
XepuerosuHa

MossonpuBpeann dakynrer , Yunsepsuter y Hosom Caxy, Jlocuteja O6pagosnha 8, 21.000 Hosu
Can, Cpouja

*UncruryT 3a patapctBo u nosprapetso Hosu Cax, Maxcuma Topkor 30, 21.000 Hosu Caz, Cp6uja
*ayTop 3a KOHTakT: pejic@polj.uns.ac.rs

ExcriepuMeHTanHa UCTpakMBama O YTHIAjy HaBOIbaBamka Ha NMPUHOC KyKypy3a M MHACKC
mucHe noBpumHe (LAI) cy o0aBibeHa Ha oriieHOM moJby MHCTUTYTa 3a parapcTBO U
noBprapctBo u3 Hoor Cama y Opessemy 3a anrepHatuBHe OusbHe BpcTe y baukom
[MerpoBnyy. V wuctpaxuBawuMma je kopumhena xubpun NS 3023 (FAO 390). Certsa je
obaBisbeHa Ha pa3mak 0,7 m uzmely penosa u 0,19 m y peny. Bennunna ocHoBHe mapuene je
6una 14 m? (2 pexa x 0,7 m x 10 m). Mepema cy oGaBibeHa y TpH IIOHABJbamba. BpeaHocTu
LAI cy mepene Ha 9 Ouibaka Ha HABOJAKABAHO) U HA BapujaHTU 0e3 HaBOAWAaBama y (pasu
MJIEYHE 3peJIOCTH KyKypy3a. [loBpmmHa nucta ogpehena je MHOKEHmEM TyKHHE ca IUPUHOM
JIMCTa ca KOPEKUHOHUM (akTopom 3a Kykypy3 0,75 (shape factor). Cabupamem meperma Ha
CBHM JIHCTOBHMA J00MjeHa je moBpmHa smcra o b (M%), Bpemnocr LAI (m? m?)
no0ujeHa je MHOXKEHEM MOBPILIKHE JTUCTa N0 OMIBIH ca OpojeM Ousbaka 1o m (7,5 ousmaka
1o m'z). HaBonmaBame je 00aBJbEHO CHCTEMOM Kall IO Kall ca IOCTaBJBEHHUM JIaTepaliuMa y
CBAaKOM pefly, ca pasmakoM Karubaua ox 0,33 m u npotokom 2,0 | h™ npu pagsom npurucky ox
70 kPa. Bpeme 3anmBama je oapehuBaHO BogHHMM OwiaHcoM. J[HEBHH yTpoOIIak BOAE Ha
eBamorpancnupannjy — Oomwbaka  (ETq)  pauynar  je  MHOXemeM  pedepeHTHE
epanotpancriupanuje (ET,) ca koedunujentuma xynrype (Kc). ET, je pauynara Hargreaves
jennaunaom. Kopumrhene cy kc spemnoctu 0,3-0,5, 0,7-0,85, 0,9-1,1, 0,8-0,9, 0,5-0,6 3a
anpuwi ¥ Maj, JyH, jyJ, aBrycT U centembOap. HaBonmaBameM je NMpoKBallaBaHa ayOuHA
semuprmnTa o1 0,4 M. HaBogmaBame je 00aB/baHO Kaja je JIAKONPHUCTYIIaYyHa BOJAA Y CIIOjY
3emspuinra A0 0,4 m Guna yrpoieHa oj cTpaHe Ousbaka. Y orjeny je Ouia 3acTylsbeHa U
KOHTPOJIHA, HEHABOJlhaBaHa BapujaHTa. Orjen je MOCTaBJbEH MO METOAY OJIOK CHCTeMa U
npuiarol)eH HaBo/IaBamby CUCTEMOM Kall 10 Kall. 3aJIMBHAa HOpMa Ha IOYeTKY BereTaluje je
omra 30 mm a 40 mm 0 kpaja meproaa HaBOAmaBama. HaBoamaBameM je YKYITHO JI0JaTO
150 mm Boxe (3 jyma 30 mm u 40 mm 22 jyma, 1 u 16 asrycra). HaBogmwaBame je
CHrHH(UKAHTHO YTHIANO W HA IpHHOC KyKypysa (10,559/7,276 t ha') u ma mumexc muche
nospumae LAl (4,08/3,50 m? m'z).

K/bYUYHE PEUYM: xykypy3, npuHoc, uajekc jucHe nospiuHe (LAI)
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CI/IMHO3I/ijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

ITPOCTOPHA U BPEMEHCKA PACIIOAEJIA PEOEPEHTHE
EBAIIOTPAHCIIUPALIMJE Y PETUOHY BAHATA Y BOJBOJUHHU

*] 1
Becenun bexcanosuh -~ u Maaoenxa Hoeaxoeuh

TMosmonpuspennn daxynrer , Yunsepsurer y Hoom Cany, Jocuteja O6panosnha 8, 21.000 Hosu
Can, Cpbuja
*ayTop 3a KOHTakT: Veselinbezanovic@uns.ac.rs

Pedepentna eanmorpancnupanuja (ETo) mpeacraBiba jenan BakaH arpoMeETEOpPOJIONIKU
mapamMeTap y KIMMAaTOJOUIKUM U XHIPOJIOIIKAM CTy[WjamMa, Kao Wy IUIAaHHpamby
HaBOJhaBamkha YyceBa. Pa3ymeBame yTulaja KIMMAaTCKUX IPOMEHAa Ha pedepeHTHy
€BaIoOTPAaHCIIHPAIH]y j€ Ba)KHA KOMIIOHEHTa 3a MOOOJbIIAKE YCIOBA Y CHCTEMHMA Tajerha
yceBa 300I' MOTEHLMJAIHUX IITETHUX edeKaTa Jja ce OCTBApU IUIAHUPAHU MPUHOC M YKYyIIHA
MPOM3BO/Iba. YOUaBamke IMPOMEHA Yy MPOCTOPHO] M BpeMeHckoj muctpuOymmju ETo Ha
pPETMOHAIHOM M JIOKaJIHOM HHUBOY, MOXX€ HaMm nomohu jaa 0oJjbe€ CXBaTUMO yTHUIaje
KIIMMaTCKUX TPOMEHA Ha XHUIIPOJIOTH]y U ToJbonpuBpeny. Llnsm oBe crynuje je ma yrBpau na
U Cy Bapujallije METEOPOJIOLIKUX Bapujabiid MpOy3pOKOBAIE MPOMEHE Y MPOCTOPHO] U
BpemeHckoj auctpulynuuju ETo y ceBepoucrounom nemy Penmy6muke CpOuje, y nmepuony on
1988. — 2018. Osna crynuja je cupoBeseHa Ha TepuTopuju baHaTa, KOjU je HOJEIbEH Yy TpU
OKpYyTra, CEeBEpHH, cpeAmH U JyxkHH, Y AyroHomHO] [lokpajunu Bojsonuuu y PenyGnuum
CpOuju. Ctyamja ce cacToju 0J aHAJIM3€ MECEUHUX METEOPOJIOMIKMX Bapujadiu, yKibyuyjyhu
MaKCUMalHy ¥ MUHHMAJHY TEMIIepaTypy Ba3ayXa, pellaTHBHY BIQXKHOCT Ba3ayXxa, Op3WHY
BETpa M BPEIHOCTH MHcojauuje, 3a Tpu rpana (Kukunna, 3pewmanuH u Bpiman) y cBakom
okpyry banara, xopuctehu momen CROPWAT 8.0. JloOujeHe MakcHUMaiHE TPOCEYHE
BpenHoctd ETo 3a pernon banarta cy y JeTHUM MeceluMa, jyH, jJyJd M aBrycT M H3HOCE
penom 131, 147 u 134 MM MeceuyHO, ca pa3IUUYUTUM IPOCTOPHUM U BPEMEHCKUM
pacrioziesiaMa U KOHCTaTalMjoM Jia ¢y Y HOoCieik0] aHanu3upaHoj aekaau (2008 —2018), y 7
ox 10 roauna, ropumime BpegHoctu ETo Oune Bumie o npocedyHux 876 MM, KOJIMKO U3HOCH
BpenHocT ETo 3a 1esokynHu aHaau3upasu nepuoa ox 31 roguny.

KJbYYHE PEYMU: pernon banara, kimmarcke npuinke, pedepeHTHa eBarnoTpaHCnupayja,
CROPWAT
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E®EKAT CYHIE HA ITPUHOC 3PHA IIIIEHUIIE Y
AI'POEKOJIOIIKUM YCJIOBUMA JYKHE CPBUJE

Muponryo Axculi**, I' opoana IlIeKyﬂapauz, bopusoj Hejuhs, Heoojwa I yuuhl, Chasuwa
I} yuuhl, Munocas I puakl, /lpacan I pllak'l, Jacmuna Knescesuh

Tomonpuspenun ¢akynrer, KocoBcka Mutposuna - Jlemak, Yuusepsuter y Ipumrunu, 38219
Jlemak, Cpbuja

?Arponomckn Pakynrer, Yauak, Yuusepsuter y Kparyjesiy, Ilapa Jymama 34, 32000 Yauax,
Cpouja

*Hossonpuspennn dakynrer, Yuupepsurer y HoBom Cany, Jlocuteja O6pagosuha 8, 21.000 Hosu
Can, Cpbuja

*ayTop 3a KOHTakT: Miroljub.aksic@pr.ac.rs

[{up oBUX UCTpakMBama je OMO MIACHTHU(UKAIMja TOJCPAHTHUX T€HOTHIIOBA IIICHUIE Ha
crpec cyie. Tporoauimy eKCIepUMEHTAIHU OrJiel 00aBJbEH j€ Ha alyBUJAIHOM 3€MJBULITY
y JOTUHU peke jyxHa Mopasa. Oriiezi ¢y OCTaBJbCHH TI0 CITy4ajHOM OJIOK CUCTEMY Y TPHU
NOHABJbaK-a, HA HAZIMOPCKOj BUcHHM o7 198 m, 43° 19' ceBepHe reorpadceke mupune 21° 54'
ucTO4YHe reorpadcke myxuHe. Ha excrmepuMeHTaTHOM NoJby 3acejaHa je IIIeHHUIa Y
ontumanHoM arpopoky. CerBeHa HopMa Ouina je 500 knujaBux 3pHa mo m°. Benuuuna
OCHOBHE IapIIeIIHIe OMIa je 6 Mm%, a TOKOM BEreTaIHOHOT [epHoja 06aBIbeHe Cy yobuuajeHe
arpoTeXHUYKe Mepe 3a mieHuily. HaBojmaBame je CIpOBEAEHO CUCTEMOM Kail 1o Kam, a
MOMEHAT 3ajluBama je ojapehuBaH nmpahemeMm NHHAMUKE BIAXHOCTH 3eMJbuiITa 10 60 CM
nyoune. IIpen3anuBHa BraxkHocTu 3emsbHiTa 6mna je 70% on I1BK. 3emspuinHa BiaXHOCT
je  MepeHa  TepMOTpaBUMETPMjCKOM  MeToJoM Ha  Temmeparypu  105-110°C.
EBanorpancnupanuja nmenune (ET) je obpauynara merogoM BogHor OunaHca. Ilpocedyan
MPUHOC 3pHa mineHuie je 6uo Behu 3a 124,5% y yciioBuMa HaBOJmkaBama y OJIHOCY Ha
yciaoBe crpeca cymie. TOKOM HCTpa)kMBaHOI IMEpHoja MpOocedyaH YTPOIIAaK BOJAE Ha
€BaIrlOTPaHCIUPAIIH]y MIIEHUIIE Y YCIOBUMAa HaBOAmaBama 0uo je Behu 3a 38,9% y omHocy
Ha ycioBe 0e3 HaBoJmaBama. Ha OCHOBY CTaTMCTHMUKHMX pe3yiTara KopelalljeraHaiuse
IaBHUX KoMmmoHeHTH (principal component analysis), yrBphena je edukacHOCT HHIEKCa
(SSI, TOL, MP, GMP, YSI, STI) y cenexuuju reHOTUIIOBA MIIEHUIE Ha cTpec cyme. Ocum
UHJEKCa jeHaKy e(QHUKacHOCT Yy HACHTU(PUKAIMJU TOJEPAHTHUX TEHOTUIIOBA j€ IOKa3ao
@uwepos JIC tect. [Ipema pesynraTuma MHIEKCA TOJIEPAHTHOCTU Ha cymy U duiepoBor
JIC]] tecta, copta [lobena je nmarna cynepuopHy TOJIEPAHTHOCT Ha CTPEC CYIe Y OJHOCY Ha
oCTaJle UCNHUTHBaHE TreHoTunose mnuieHune. Y CpOuju ce Maiau NpoleHaT MOBPLIMHE MOJ
MIIICHUIIOM HaBOJIKaBa, 3aTO je BaKHA WICHTHU(HKAINja TCHOTHIIOBA MIIIEHUIIE TOJIEPAHTHUX
Ha cyIly 3a J00Hjame CTa0MIIHUX IPUHOCA.

KJbYYHE PEYM: o3uma nmeHuIa, CTpec cyiie, HaBOAmhaBame, BaroTpaHCIIupaIija
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CI/IMHOSI/ijM — HanonH,aBaH,e U OABOAIBABAILE Y CBETJIY KIMMATCKUX IPOMCHA

KAPAKTEPUCTHUKE KOPEHA U IPOAYKTUBHOCT
IMOITYJAIIUJA EHIVIECKOI' JbYJBA IIPU PA3JIMYUTUM
HUBOUMA HABO/IIHABAIbA
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ejan Coxonosuh™*, Cnexcana baouh", Jacnuna Padosuh”, Mupjana Ilemposuh™,
Jlejan C 't C Baouh®, Ji Paoosuli', Mupjana I1 n
Mnaoen Hpujoeuhl, Bophe JIa3apeeuh1

"YucruryT 3a KpMHO 6HIBe Kpymesary, 37251 Tnoboxep, Cpbuja,
*ayrtop 3a kouTakT: dejan.sokolovic@ikbks.com

Tonepanuuja Ha HemocTaTak BOAE y 3€MJBHINTY j€ MOCTajla HEM30CTaBaH OIUIEMEHHUBAYKU
KpUTEpUjyM 3a KpMHO Ousbe. EHrecku jbysb je BeOMa OCETJbUB Ha HENOCTaTaK BOJAE Yy
3eMJBUINTY M FHETOBA TOJIEPAHIMja Ha CYIIy je€ MOBE3aHa ca AUCTPHOYLIHjOM M JTyOMHOM
KopeHoBor' cucrema. L{ujb OBUX HMCTpakuBama je Ja ce yTBpAM IUCTpUOyLMja KOpeHa U
npuHOC cyBe marepuje nznanaka (IICM) npoy4aBaHuX Morynamnyja U CeIeKIHOHUITY OUIbKe
KOje MOTy MCKOPHCTUTH AyOJbYy 3€MJBUIIHY Boay, 3aapxkaBajyhu nobap IICM. Orxen je
U3BEJICH y MOJYKOHTPOJIMCAHUM YCIIOBHMA y LIEBUMa 3a aHalu3y KopeHoBa y MHcTUTyTy 3a
KpMHO Omsbe KpymeBan kao IBO(AKTOpHjaTHM O MOTHYHO CIYYajHOM IUIaHYy Y TpHU
NoHaBJbama. [IpBU (akTop y HCTpakMBamUMa Cy JBE IOIYyJalMje EHIVIECKOr JbYyJba,
koHTposHa copta K11 u ormnememena nomnynanuja (OIT) HakoH aBa IUKIyca oga0Hpamba.
WupuBuayanne Ousbke cy nojiejbeHe Ha 12 KJIOHOBa ca 1Mo TpU M3AaHKa M pacaheHe cy y
LIEBU Ca CUTHUM meckoM. Jlpyru ¢aktop je Ouiao HaBO/KABAKE y YETUPU TpEeTMaHa — IyHO
HaBoamasawme 100 ml qaeBHO 1 75%, 50% u 25% myHOT HaBOAWaBama. bUIbKe Cy 3aMBaHE
KOMIUIETHUM XPaHJBHBHM PACTBOPOM U Ca FHETOBOM IIOCTETIEHOM PEIyKIHjOM C€ OTIIOYEIIO
Mecell JaHa HakoH pacahuBama. UeTupu Mecena HakoH pacaljiBama U3BPIIEHO j€ KOIIEHE,
cymeme u yrBphuBame [ICM HakoH yera cy KOPEHOBM HCIpPAaHU M3 TUTACTHYHUX IICBH,
yceueHH Ha zienose o1 o 10 cm, ocymenu u uzmepenu. Ceu nonamu cy oopahenn AHOBA
aHanu3oM. YKymHa cyBa matepuja kopeHoBa (CMK) 0e3 063upa Ha HaBoAmaBame koa Oll je
6una Beha 3a 7,7% y onHocy Ha KoHTpoxy, Aok je CMK wucroxg 90 cm Ouna Beha 3a 20%.
[Ipu penykoBaHnoMm HaBoamaBaky CMK je mokaszaia cTaTUCTMUYKM 3HAdajaH Maj Koja obe
nomnynaiuje, anu je 6poj 6uibaka ca kopeHoBUMa npeko 90 cm ayOuHe Ouo 3HauyajHO Behu
koj OII Ha cBuM HHMBoMMa HaBofmaBama. Koj OII mpouenat Ousbaka ca 1y0JbUM KOPEHOM
je CKOpO YABOCTpPYYEH ca CMamemeM HaBoamaBama (ca 37,5 Ha 70%). Y ucro Bpeme
yrBphere cy 3Hauajue pasnuke (11% Behum I[ICM) wu3mely mnpoceka momynanuja.
Koeduuujent xopenanuje nzmehy I[ICM nu CMK je cratuctuuku 3Hauajad u uzHocuo je 0,71,
T€ Cy CTOra réHOTHUIIOBU Ca BHUIIE KOpeHa, moceOHO nyOsbux (pakiyja, moKa3aau 3Ha4ajHO
By [ICM. Ykonuko U3BpIIMMO ceneklnjy Ousbkaka ca Hajsehum IICM npu penykoBaHoM
HaBO/IH-aBamky, OTUIEMEHUBAaYKa TOOUT y IUKITYCY ceneknuje n3nocu 18% 3a [ICM, a 21% 3a
CMK. Moxe ce 3akJby4HTH Aa c€ MPOAYKIMjU Behe konmunHe nyO0okux kopeHoBa koj OIl
yBehaBa y ycnoBuma cyme. Onabpanu cy renotunoBu u3 OIl xoju ce mopen nosehama
NpoAyKIMje TyOoKHX (pakiyja KOPEHOBA, OJUIMKY]y M IMOoBehaHOM NpPOAYKIHjOM CyBe
MaTepHuje U3/laHaka y yCIOBHMa CYIIE.

K/bYYHE PEYM: nuctpubynuja KopeHa, HaBOIAHAaBaHkE, CHIJIECKU JbYJb, NMPUHOC CYBE
Marepuje
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CPIMHO3PijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

E®EKAT HABOJAHBHABAIBA KAITAIBEM HA ITPUHOC,
MHNPOAYKTUBHOCT YTPOUIEHE BOAE U
EBAIIOTPAHCITUPALIUJY ITAIIPUKE (Capsicum annum L.)

Heana Bajuhl*, bopusoj Hejuhz, Kcenuja Maukuh’, Jlywmanka Byzapcxul, Cnooooan
Bﬂajuhl, Aoam Taxau', Mupo.byo Axculi®

"MuctutyT 3a patapcTso u nosprapcTBo Hosu Can, MHCTUTYT 071 HALMOHAIHOT 3Hauaja 3a PemyGuky
Cpbujy, Makcuma I'opkor, 30, 21.000 Hoeu Can, Cp6uja
?Yuusepsurer y Hosom Cazy, ITossonpuspentn daxynrer, Jlocuteja Obpamosuha 8, 21.000 Hosu
Can, Cpbuja

[Mosmonpuspennn  dakynrer, KocoBcka Murtposuna — Jlemak, YuuBepsurer y [lpumrunmy,
Komaonwnuxka 60, Jlemak, Cpouja

*ayTop 3a KOHTakT: ivana.bajic@nsseme.com

Ornen ca HaBoImaBambeM Hanpuke uiBeneH je 2019. ronuHe Ha ornegHoM nosby MHCTHTYTA
3a parapcTBo M mnoBprapcTBo 3 Hosor Cama y Opesbemy 3a MOBpPTapcTBO Ha Pumckum
[Ilan4yeBrMa, Ha 3eMJBHINTY TUTA KapOoHATHH depHOo3eM. Caama manpuke obOaBibeHa je 18.
jyHa, a pyuna 6epba 19. centembpa. [lanpuka je HaBoAWaBaHAa CUCTEMOM Kall MO Kam ca
MMOCTAaBJHCHUM JIATepaIMMa Y CBAKOM pefy, ca pazMakoM karbada o 0,33 m u nmpotokom 2,0
1 h™, npu pagrom mputrcky ox 100 kPa. Bpeme 3amuBarba je oapeliBaHO METOIOM BOHOT
OunaHca. 3a mpopauyH JHEBHOI YTpollka nampuke Ha esanorpaHcnupanujy (ETd)
kopuuthena cy naBa HauuHa: (I) mpousBon pedepentHe eanorpancnupanuje (ETo) nodujene
mo meroau Hargreaves-a u koedurujenra kynrype (ko) u (II) mpousson eBamopanmje (Eo)
no0ujeHe ca eBaropuMeTpa kjace A Koju je Ouo mocTaBbeH y OJIM3UHM OIJIE[HE Maplesne u
KoedummjeHTa xKopekmuje. 3a oopauyn ETy xopumhene cy BpeaHoctu K; y untepsany 0,3-
0,4; 0,6-0,7; 0,9-1,1; 0,8-0,9 u K. Bpemnoctu 0,4; 0,7; 1,0; 0,8 3a mouerak Bereraimje,
WHTEH3UBHU TIOPACT, I[BETAE U IUIOJOHOIICHE U Kpaj BereTaiuje, peaomM. HaBonmwapame je
o0aBJbaHO KaJia je JIAKOMPUCTyNayHa Boja y ciojy 3emsbuiira 1o 30 cm Ouia yTpouieHa oJ
cTpane Owspaka. KomnuuHa Boje j0/1aTe HaBomaBameM Omita je 280 mm kox oba HauMHA
obpauyna. Pasznuke y mpusocy (Y) M NPOAYKTUBHOCTH YTPOIICHE BOJC HABOIHABAHEM
(IWUE) (42,58 t ha™, 15,2 kg m™) kopumhemem 11 vaunna u (40,78 t ha, 14,6 kg m™)
kopumthewem [ HaumHa oOpauyHa HHCY OwWile CTaTUCTHMUKM 3HavajHe. Bpeanoctu
eBaroTpaHCTIHpalrje y Nepruoly BereTandje namnpuke Owmime cy 364,2 mm xon Il Haumna
oxHocHo 337,3 mm kox I Haunna npopauyna ETd. Hucy yrBphene cratuctuuku 3HauajHe
pazmuke y BengHoctuma Y u IWUE, mto ykasyje na ce obe meTone MOry KOPHCTUTH Y
obpauyny ETy manpuke. Melytum, npenHoct 300r 10CTYyIHOCTH O/IaTaka UNak Tpeda aaTtu
MOCTYTIKY .

K/bYYHE PEYM: nanpuka, HaBOAbaBamke, IPHHOC, €BAIIOTPAHCIUPALH]ja
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EPUKACHOCT IIPUMEHE MUKPOEJIEMEHATA ITYTEM
OEPTUT'AIIMJE 1 POJIMJAPHE AIIVIMKAIIMJE Y 3ACALLY
JABYKE

Panko Yabunoscku®, Aoybaxep Epayekl, Knapa Iemxkosuh’, /pacan Kosauesuh®,
Henao Mazasun®, Maja Mahtojfzoeuh1

TMomonpuspenun daxynrer , Yuusepsuter y Hosom Cany, Jocureja O6panosuha 8, 21000 Hoeu
Can, Cpbuja
*ayTop 3a KOHTaKT: ranko@polj.uns.ac.rs

OppxuBa Mpou3BoAKka jabyke 3axTeBa OAroBapajyhe KolnuuuHe U HA4YMH NpuMeHe hyOpuaa.
[Muse oBor wucTpaxkuBama OWO je nma ce yTBpau e(QHUKacHOCT (MapiujaiHd OWIIaHC
mukpoenemenara, [IbBM) pasznumuutix Metona (¢onmjapHa mpumeHa u deprpuramuja) u
obnmka (xemaru u cyndaru) npuMeHe Mukpoenemenara (Fe, Mn u Zn) npu pa3nuuautum
nuBonMa hyopema N y 3acany jabyke (copra 3natau [emumiec). EkcriepuMenT je cripoBeaeH
Ha excrepuMeHTaaHuM nosbuma [lomonpuspentor dakynrera y Hosom Cany Tokom 2014. u
2015. roguHe. Pesynrarn cy mokasanu ga npumena N y6pusa y xommunan ox 80 kg N ha-!
1 160 kg N ha™ noBoxu 10 akymyrnanuje MUKpoeneMeHaTa y JTHCTy i oy jabyke. ITopen
tora, nmpuMmeHa N hyOpuBa MMana je MO3UTHUBAH YTHLA] HA YKYIHU NPHHOC jabyke y obe
rojiuHe UcTtpaxupama. [Ipumena 160 kg N ha umana j€ MO3UTHUBAH yTHLA] Ha MPOCEUHY
Macy IUIola y TpBOj TOAWHM M YKymaH Opoj TUIOJOBa IO CTally y Jpyroj TOAUHH
WCTPaXMBama, JOK NMPUMEHAa MHUKpOelieMeHaTa HHje yTHUIala Ha MPOCEYHY Macy IUIoAa U
npuHoc jabyke. Hajeeha akymynanuja MukpoeneMeHara y JUCTy | IUIOAY ja0yKe U3MepeHa je
Ha TpeTMaHUMa I'Jle Cy MUKpPOJIEMEHTH NPUMEHEHU (OIHjapHO y oONIKKYy cyndara v myreMm
¢depruranyje y oonuky xenata. @onujapua npumena Mn, Zn u Fe nosena je 10 3HauajHO
Behux I[IBM BpegHocTM y oOJHOCY Ha HpUMEHY myTeMm ¢epruranuje, y o0e TojuHe
uctpaxupamwa. Mehyrum, Behuna I1bBM Bpeanoctu G6mia je ucnox 10%, mrTo ykasyje Ha
pelaTUBHO HUCKY e(ukacHOCT npuMemeHux hyOpusa. Takolhe, pedynraTu cy nokaszainu Ja
edukacHOCT TpuMeHe hyOpuBa ca MUKpPOEIEMEHTHMa 3aBHUCH OJI arpOCKOJIONIKHX YCJIOBa
TOKOM Bereranyje, Npu 4YeMmy je HBHXOB yTHlla) Behu ako ce hyOpuBo mnpumemyje
dbeprurammjom, 6e3 063upa Ha 0OJTUK MHUKPOETIEMEHATA.

K/bYUYHE PEYM: pepruranuja, ponujapHa npuMeHa, a3ot
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IMPUMEHA OEPTUT'AIIMJE Y BORAPCKHUM 3ACAIUMA HA
HoaArPyudJy CPBUJE

Huxona Josanosuhi**, Anekcanopa Hpeyﬂoeuhz, Ypow Bywmmoguh2

TIP ATPOUHT, Jlenocase Byjouresuh 19, 11000 beorpax, Cpouja
2AT'POMHT, Jlenocase Byjouresnfi 19, 11000 Benrpan, Cp6uja
*ayTop 3a koHTakT: Office@agroing.rs; jovanovic.nikola991@gmail.com

®depruranyja npeacTaBba TEXHUUKY U METHOPATHUBHY MeEpy KojoM ce 00e30el)yjy mpuctynayna
xpaHuBa 3a Owbky. Lluip Qepruranmje kpo3 cucteM HaBoAWaBama je nosehame mpuHOCa
nonaBameM hyOpuBa koja cy morpebHa Omwblm y oapeheHoj (penodasu, a MpUTOM HHUCY JIAKO
noctynHa Owblu y 3emibumTy. Y PenyOmumm CpOuju, Ha OCHOBY MOMUCa MOJHONIPUBPENE 3
2012. ronune Bohmanu 3ay3umajy 4,8% NOBpIIMHA YKYIHOI' MOJBOIIPUBPEIHOT 3€MJBUINTA, O]
yera ce cBera 2-3% HaBoamasa. [lok ce ¢epTuranyja y HaBoAmaBamby KOPUCTHU jour Mame. OBO
UCTpaXUBamke MpHUKa3yje MpuMeHy (epTuranuje KopumhemeM HaJ3eMHUX U MOATMOBPUIMHCKUX
(cyOupuranyja) cucremMa HaBOIbaBamkba METOJIOM ,.Kan mo kan“. Iluib paga je ma ce mpukaxe
Koju cy Hajuemhe kopumhenu ypehaju ¢epruranuje Koja y3roja Bohapckux Kyitypa y
Peny6mmmm  CpOuju. Ha ocHoBy wuHTepHumx O6aza dupme ,,AGROING“ u dupme ,, ATP
IRRIGATION* oOpahenn cy momaum o kopuinheHum ypehajuma 3a ¢epruranujy. Hauunu
depruranmje Koju ce obpal)yjy y oBoM pamy cy: BeHTypH ypehaj, nmocatpon ypehaj, ypehaj 3a
yopusraBame nepudepHom nymnoMm u “SHAKER” ypehaj ayromarcke mnpuxpane. Bentypu
ypebaj je 3acHOBaH Ha NMPUMEHM BEHTPYpHjE€BE LIEBH M NpEICTaB/ba HajjeQTUHMjE M HajMambe
edukacHO pememe. Ypehaj 103aTpoH je HemTo caBpeMeHHuju ypehaj koju je 3acHoBaH Takolhe Ha
NPUHIMIY BEHTYpH LeBU. Ypehaj 3a umekroBame hyOpuBa mnepudepHOM NyMIOM je CBe
3aCTYIUBCHH]H U EETOBa MPEIHOCT je Yy yjeAHaueHUjeM yOpu3raBamy, ojpelyje ce Ha OCHOBY
KaTtayomke kpuse npurucka u npotoka. “SHAKER” ypehaj omoryhasa yopusraBame Taune g03e
MuHepaiHux yOpuBa u TO Ha TpH HauWHa, BoayMeTpujcku (perymnanuja EC), nmpomnopruuoHaitHo
u BpemeHcku. [ToBpimHe 3acana xoje cy oOyxBaheHe oBoM aHanmu3oM Bapupajy ox 1-5xa. Ha
OCHOBY MHTEpHE 0a3e MoaTaka MOXKe Ce 3aKJbyUHMTH J1a Ha aHAIM3UPAHUM MOBpUIMHAMA (YKYITHO
120 xexTapa) 42% 3acana xopuctu Bentypu ypehaj, 33% ypehaj ca nepudepraom mymmnom, 16%
ypehaju ayromarcke mpuxpane, gocaTpoH ypehaj y 5% ciydajeBa AOK cy octanu ypehaju
3acTyIUbeHH Yy Mame of 4% ciydajeBa. Bentypu ypehaj ce mpuMmemyje Ha MaJIuM Tapienama,
KapakTepUCTUYHUM 3a Hallle MPOCTOpe, a KOPUCTHU ce Hajuemhe y rajemy jaroguyactor Boha Ha
MamuM noBpiMHaMma. [lepudepna mymna ce Hajuemrhe KOpUCTH y 3acaauMma jaOyke, KpYyIIKe,
necke, kajeuje u Manue. JJox ce “SHAKER”, ayromarcka mpuxpaHa, KOpHUCTH KOJA y3roja
6opoBHule. bynyhHocT ¢epruranmje je cBe BUIlIe y NPELU3HUM ayTOMaTCKUM ypehajuma koju
perynumy pH u EC BpeHOCT BoJie KOjoM ce HaBOIHhaBa.

K/bYUHE PEYU: depTupuranmja, HaBoAmbaBame, hyopeme
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JAHITUTA O EKCTPEMHUX BPEMEHCKHUX ITPUJIMKA
IIYJICHUM OPOIITABAILEM

Jpacan Paoosanosul™, T ujana T pud)yuoeuhl’z, Jaeuo Mapdemuhl‘z, Kewko
Map()emuhz,

' AkBanykT 11.0.0., JlynaBcka 76-78, 11158 beorpax, Cp6uja,
’[Tosp0mpUBpEIHN (akynrer, Yausepsurer y beorpany, Hemamuna 6, 3emyn 11080, Cpbuja
*ayTop 3a koHTakT: dragan.radovanovic@aquaduct.rs

WuTen3uBHa Bohapcka NpoOHM3BOJA IMOJPa3yMeBa yiarama y CHUCTEME 3a HaBOJHABamE,
¢bepruranyjy, 3aTHTY OJ Mpa3a. YKOJIUKO C€ TMOMEHYTH CHCTEMH NpPaBUIHO KOPHUCTE,
yJarama Cy OIpaBJaHa BUCHHOM M KBAJIUTETOM IMpHHOca. EXCTpeMHN BPEMEHCKH YCIIOBH y
TOKY BCTCTAlIMOHC CC30HC MOT'Y OLUTCTUTHU 6I/UI)Ky U CMAabUTHU BUCUHY U KBAJIUTCT IIPHUHOCA.
[{usb oBOT paja je mpuka3 CUCTeMa 3a 3allITUTY OJ CKCTPEMHHUX BPEMEHCKHX MpHIIUKa (Mpa3
Y BUCOKE TEMIIEpaType) CUCTEMOM 3a MyJcHO opomaBame (I[TAD) u kommapanuja yrmotpede
CHUCTeMa 3a MYJCHO OpOIIaBake W KIACHYHOI CHUCTeMa 3a 3alITUTy oJ Mpasza. OcHoBa
MyJICHOT CUCTEMa OpOIIABAKEM 32 3aLITHTY OJ Mpa3a M BUCOKHX TeMIIepaTypa TeMeJbH ce Ha
TEPMOJIMHAMHYKHAM IPOMEHaMa KOje C€ JICIIaBajy NMPHIUKOM MCHamka arperaTHor CTamba
Boze. Boja mpunmmkoMm mpenacka M3 TEYHOT Yy YBPCTO CTame ociobaha eHeprujy um oBa
0COOMHA ce KOPUCTHU KOJ MYJICHOT CHCTEMa 3a 3alITUTY O]l PaIyjallMOHOT Mpa3a, a MPUIHKOM
Mpeiacka U3 TEYHOT Y TaCOBUTO CTamke TPOIIU €HEPrHjy IITO JOBOAU 10 XJahema Ousbaka
KOJI BUCOKHX TeMIlepaTypa Bazayxa. Builie enepruje ce yTpoliu 3a ucrnapaBame 1g Bojie HEro
3a weroBo Jeheme. Kommapanmja myJcHOT cucTeMa oponiaBameM U KIACHYHOT CHCTeMa 3a
3alITUTY OJf Mpa3a ypaleHa je Ha OCHOBY: HauMHA Ha KOjU IITUTE OWIBKY, KOJIUYUHE
moTpeOHe BOJIE 3a pajl CHCTEMa, CHEPTHje U MHBECTUIIMOHUX M €KCILTIOATAIMOHMX TPOIIKOBA.
OcHoBHa pa3znuka koja ce jaBiba usMmely [TAD u kimacuyHOr cucreMa je y TOME MITO KOJ
KJIJACHYHOT CHcTeMa 300T pacmopesa rmpckada ¥ BpeMeHa poTallyje J10JIa3u 10 MCIapaBama 1
CHIDKaBama TemIepaType Bazayxa u ousbke Aok ko [TAD cuctema ce penaTUBHA BIAXKHOCT
Bazayxa onpkasa Ha 100% Te Hema ucnapaBama. Kao mocienuiia oBe TEXHOJIOTH]E MYJICHUA
CHCTEM OpOIIaBamha KOPUCTH Mamkhy KOJIMYUHY BOJE 32 pajl, a CAMUM THM je U MarbU yTPOIIAK
eHepruje nmorpedan 3a paja cucreMa. Mame je 3axBarame BOJIe, Mamba aKymyJialidja, Tako Ja
je TIA®, 3a pa3nuky O KIACHYHOT, MOTOJaH W 3a Mayue moceae. VIHBECTHMIIMOHH U
eKCIUTOATAI[MOHN TPOIIKOBM Cy 3HATHO HWXXH 3a IYJICHH CHCTEM OpOIlaBama, HEro 3a
KJIACUYaH CHCTEM 3a 3aIITUTY OJ Mpa3a.

K/bYUHE PEYM: HaBoamaBame, OpollIaBame, 3allITUTA OJ Mpas3a, 3alITHTa O] BUCOKHUX
TEMIIEPATypa, IYJICHO OPOLIABAKE
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CTAIbE HABOJAIABAIbBA Y CPBUJU 2020. 'OJJUHE

Kewko Mapoewiuh r /lpazan Paoosanosuh™?, aeuo Mapdemuhl’z, Tujana
T puqbynoeu)‘il’2

lAKBa,Z[yI(T 1.0.0., JlynaBcka 76-78, 11158 beorpan, Cpb6wuja,
'Vuusepsurer y beorpany, Ilossonpuspeanu paxynrer, Hemamuna 6, 3emyn 11080, Cpouja
*ayTop 3a koHTakT: Zeljko.mardesic@aquaduct.rs

VHTeH3MBHA TMOJBONPUBpEHA TPOHM3BOMA TOApAa3yMeBa ylarama Yy CHCTEME 3a
HABOJHABAkhEe U TPUXPaAHY, KA0 M Yy CHCTEME NMPOTUB M3MpP3aBarba M CHUKABAE JIETHHHX
TeMIeparypa. Ymnarama MoOry OWTH OIpaBJaHa, YKOJIMKO C€ OlpemMa MPaBUIHO
JMMEH3UOHHMINE, YTpaay MPaBUIHO W CTPYYHO pyKyje cucremom. Llusb oBora pama je na
cariefia cramke CBHX (a3d HacTajama CHCTEMa 3a HaBOJMbAaBakbe, W JCOHUHHUIIC CTame
Kopumhema cucTemMa 3a HaBOAKABAKE y MPOU3BOJIHNM yCIOBUMA. AHAIN3a CTamba TPXKUIITA
ca acreKTa W3BEJCHHX pajoBa (NMOBPIIMHE IO/ CHUCTEMHUMa 33 HABOHABAHE, YBE3CHE
orpemMe, IUTACUPaHUX JP)KaBHUX CyOBEHIIMja) HE Jaje aJeKBaTHY CIHMKY CTBAapHOT CTamba.
TakaB mpucTyn He pacBeT/baBa Moryhe TpaBiie JelOBama paad ypehema MOCIOBHOT
OKpykema u mnoBehama curypHocTn OWJbHE MNpou3BoAme. OBUM pajoM >KEIHMO J1a
aHaAJIM3UPaMoO CTambe HaBOAWbaBama y CpOuju ca acnexkta MHCTUTYIIMOHATHOT U OepaTUBHOT
JIeNIOBamka Y HaBoAmaBamy. CTUXH]CKU Pa3B0Oj HaBOAMHaBamha KOJU CE 3aCHUBA HA JPKABHUM
cyOBeHIIMjaMa Ka0 OCHOBHOM T'e€HepaTopy NpHMEHEe HaBOAmaBama He 00e30elyje yciose 3a
pa3Boj HaBOAMmAaBamka KOJjU OW 3aJ0BOJBHO TMOTPeOy cTaOmiaHe OWbHE MPOU3BOIIHE.
Henocrarak crpareruje pa3Boja HaBOmhaBamba, YCUTHEHOCT Mapliesia Koje HUCY Y MOCTYIKY
KOMacallfje, Kao W HeJOBOJbHA IMpUMEHa TNocTojehuX TMO3UTHUBHUX 3aKkoHa moBehaBa
HECTaOMJIHOCT TPXKHUILTA M Hele(UHUCAHOCT yJora U OJrOBOPHOCTH YYECHHKA Yy MOCTYIKY
u3pane cucrema. [Ipu cBeMy Tome p)kaBa HUje pa3BHiIa jaCHE METO/E U MOCTYIKE KOHTPOJIE
KBAJIUTETA U 3alITUTE MHBECTUIMjE Y HABOAMABABY - €Ballyalldja U3BEJCHUX CHCTEMA.
Kopumniheme, onpkaBame cuctemMa Kao U IpuMeHa CaBPEMEHHUX TEXHOJIOTHja (pepTurammje je
Ha 3a0pumaBajyhe HUCKOM HMBOY. Omneparepu Cy HEJAOBOJHHO €IyKOBaHHM Tako jaa epextu
HaBOJbaBarhba HE OMNpaBlaBajy WMHBECTUIMjE, PaJHU BEK cucTema je Kpahu ox peasHOr.
Pemewe npoGieMa ce Hajla3u y aKTUBHOM ydelllly MHXKeHmepa MeIHopaluja KOju CBOJUM
WHCTHTYIIMOHATHUM JIEJIOBAEM [1ajy TPEIJIOTe JP>KaBHO] YIPaBH 3a MPHUMEHY TOCTyIaKa
koju he o00e30enuTu jacHe TpoIEAype Koje NedUHUNIY YyJIOTy U OATOBOPHOCT CBAKOT
YUECHHKA y MOCTYIKY HacTajarka CUCTEMa 3a HaBO/IaBamke. AKTHBHA ylloTa CTPyKe Mopa ce
M0JaBUTH Y €NyKalMju KOMIUJIETHOT TPXKUIITA IO BEPTUKAIM M MO XOPU3OHTAIU, O]
CaBeTHWKA 0 KOPHCHHKA CHCTEMa, O MeIWja J0 TEePMaHEHTHOT ycaBpIllaBamka CBHUX
YYECHHKA y MOCTYIKY U3paJie CUCTEMA 32 HaBOIHhaBambe.

KJbYYHE PEYM: naBoamaBame, CTpaTeryja pa3Boja, 3aK0HH, eIyKalrja
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KJIUMATCKE NPOMEHE BOJIHU PECYPCH 1
OJIBOJIABAIHE
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PA3BOJ HABOJAIBHABAIBA U3 BUIIEHAMEHCKHUX BPAHA "
AKYMUWJIAIIMJA Y CPBUJU

Jenena ﬂoﬁpuhl*, Munow Padosanosuh’, Anekcanoap ﬂpoﬁrbakl, Buwana Bacuh®,
Munow Bamano, Jyzocnae Josanosuh’

JBII Cp6ujasoze, Bynesap ymentoctn 2A, 11070 Hosu Beorpan, Cp6uja
*ayTop 3a koHTakT: jelena.dobric@srbijavode.rs

Kmumarcke mpomene Beh HeraTmBHO yTHdy Ha €KOCHCTeMe W TOKOM Beka moBehahe m crommy
MojaBJbUBama U cTerneH. To 3Hauu na he XxpaHa ¥ Boja OUTH Mame JOCTYITHHU, IPUPOIHE KaTtacTpode
yemhe, 31paBJbe JbYOH YTPOXKEHO, BpcTe he HecTaTd, a SKOCUCTEMH he OWTH YHUIITCHU WU
nerpamupand. OdeknBaHM e(eKTH KIMMATCKUX IPOMEHA CIOXKEHH Cy M HaJeKocekHH. Ocum
aKTHBHOCTH Ha YyOlakaBamy KIMMATCKHX IIPOMEHA, IOCTala je HEMHWHOBHAa MOTpeda 3a IITO
XUTHUJUM Pa3BOjeM CHUCTEMa ajlanTalmja Ha KiuMarcke npomene. [Ipojekiuje koje cy y3eTe y 003up
Ha OCHOBY KIIMMATCKHX NpOMeHa y Ommckoj OyayhHocTn he mMaTh BeoMa MITETHE MOCIEIHIIE IO
3anpeMUHY LEJOKYITHOT TOJUIIHET OnlaHca BOAHUX pecypca Harle 3emibe. McTpaxnBama ykasyjy aa
Halla 3eMJba Ha TOAMIIBEM HUBOY HM3TyOM IyTEeM €BalOTpaHCIHpaldje MpeKOo TPU YETBPTHHE
YKYITHHX MaJ]aBHHA, 11a ce Moke pehu 1a camo jeaHa 4eTBpTHHA MalaBUHE OTHYE ca TEPUTOPHjE Hallle
3emsbe. CIIMBOBH ITOITYT IMIOMOPABCKOT PErvoHa MMajy HajMambH MPOIEHAT OTHIamka IagaBuHA, U TO
npeBacxoHo Ha cinuBy Benumke Mopage, Jyxue Mopase, kao u 3amagHe MopaBe. YmpaBibambe
BOJaMa Ce pa3iuKyje Of yIpaBamba HEKHM JPYTHMM pecypcuMa, MOmTo ce Boja kpehe y jeaHom
XHUAPOJIOIIKOM LUKITYCY, y BEIMKOj MEPH 3aBHCH OJ] yTHUIaja KIMME, a caMa PacIloiI0KUBOCT BOJE je
NPOMEHJBUBA Y TIPOCTOPY M BpeMeHy. Takole, OHa je moBe3aHa ca pa3InYuTOCTH PErnoHa M OCTAINX
Me/jyMa y OKBUDPY YOBEKOBE >KMBOTHE cpeanHe. CMamemeM KOIMYMHA CMambyje Ce U KBaJHTET
Bojie. AJIM YaK M YKOJHMKO rmoBehame MpoTuiiaja y pekama y3pokyje nopehame paz0iaxkerma, MOIIIaBe
yTUYy HETaTUBHO Ha KBAJUTET BOJONPH]EMHHKA, M TO: CIIUPameM 3aral)eHor 3eMJBUIITA, OJHOIICHEM
3aralyjyhux Matepuja paziuuuTOr MOpEKIa, U3JHBAKHEM KaHAIM3AIMOHOT CajpKaja W IUIaBJbEHEM
o0jekaTa MocTpojema 3a npeunnhaBame OTHaAHUX Bojaa. byayhu ma ce mpensuha na he ekcrpemHe
MajaBuHE TIOCTaTH ydecTanuje y OyayhHOCTH, mMOIutaBe Cy CBakako jeaH ol mpolieMa Ha Koje
OyIHIM OKOM MOpaMo MOTpHUTH. [Ipoxyxkeme cymHor nepuoja he BepoBaTHO MOCTATH UHTCH3UBHH]E
ca KJIMMaTCKUM IpOMEHaMa 1 M3a3BaTH CMabehEe OTHIIja y peKaMa 1 CHIDKaBambe HUBOA TOA3EMHUX
Boma. [Ipema mpolueHama cTpydmaka IOCTOje J[Ba CLEHapHja NPWIMKOM mpeaBubama Oymyhux
MPOMEHA y BOJHOM PEXUMY peKa Koje mpotudy Tepuropujom PemyOmuke CpOuje. ExctpemMHUju
cueHapuo mnpeapuha 3HaTHO Behie mMpoMeHe y BOJHOM peXUMy Hammx peka. Beh y Onmckoj
OyayhHOCTH OYeKyje ce YKYIIHO CMamheHhe MPOTHllaja Ha TEPUTOPH]H Iielie 3eMJbe, JIOK he 10 Kpaja
BEKa TO cMameme OuTH Yak 8%. OueknBaHoO, peke Koje nmpoTudy Ha jyry Cpouje, kao mto cy Ubap u
Jyxna Mopaea noxusehe Belie mpomeHe oj peka U3 IEHTpaliHe, a HApouuTO ceBepHe CpoOuje. Masie
peke ca jyra Haie 3emibe Hahu he ce y HajBehem mpoGnemy u Hehe OMTH 4yaHA 110jaBa HHXOBOT
MOTIYHOT TpecylInBamba, MoceOHo KpajeM yera. Koju rox cueHapuo ce ocTBapuo, MOpamo OWTH
CIpEMHHM Ha TO Ja he ce mpoMeHe y MOBPIIMHCKMM BOJaMma CBAaKako JEIIaBaTH U TUM IpOMEHaMa
hemo ce Mopatm mpunarogutd. M3 CBUX, TOpe HaBEJSHHX pa3jiora, JOJIa3uMO JI0 3aKJbydka O
HY)KHOCTH CHCTEMa 3a HaBOJIhaBame y OynyhHOCTH, Koja Kylla Ha BpaTa HalIMX, 3a caja joll yBEK,
IUTOIHUX H-HMBA U aTtapa. 3a KBAIMTETAH PO/ U IUIAaHUPaH NPUHOC OTPEOHO je 00e30eANTH ONTHMAaITHE
KOJIMYHMHE Bojie. Y paay Koju hemo u3noxuTH, npeactaBuheMo MOTEHIMjaTHe MOTYhHOCTH cucteMa
3a HaBOJHhaBake M3 15 BUIIEHAMEHCKUX OpaHa W akyMHWIalMja, Koje ce Hajuaze Ha IMOJIpydjy
Peny6nuke Cpbuje. Kpo3 nznarame npeacrasuhemo cienehe craBke: KapakKTEpHCTHKE MOIPYYja; OX
Tororpadcko- MOPrOJOIIKMX KAapaKTEPHUCTHKA, NMPEKO IEJOJOMKE M TEOJOIIKE KapaKTepHCTHKE
TepeHa, KIIMMATCKe U XUAPOMETEPOIIONIKEe KapaKTEPUCTHKE, MTa IO KaTacTapcKe MoIore, 3aTuM hemo
npohn Kpo3 aHamm3y mnocTojeinx MOBpIIMHA 332 HABOAKABAKEC KOPHUCHUKA; aHanmu3y mocrojehe
JOKyMEHTAIIMje, Ka0 1 UMOBHHCKO NPAaBHUX OJHOCA M, HA KPajy, KPO3 aHAIU3Y yTHUI[dja HA )KUBOTHY
CpenuHy.

KJbYYHE PEUYM: kimMarcke mpoMeHe, HaBOImkaBambe, MIPOTHIIA] Y peKaMa, aKyMyJIallHje, TOIUTaBe

34


mailto:jelena.dobric@srbijavode.rs

CPIICKO JPYUITBO 3A ITPOYYABAIGE 3EMJBUILITA

.,.>
g
o

4 £ '(\ ,.’1;.'-,

el
i
w

ol
A &
Wt 1 ;
|
|
CI/IMHO3I/ijM — HaBOHH)aBaH)e U OABOAIBABAILE Y CBETJIY KIMMATCKUX IPOMCHA

YTHULHAJ KIIMMATCKHUX ITPOMEHA HA IIOTPEBE 3A
OJABOJAIHABAILEM Y CPBUJU
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Hesenka Bypoeuhl*, Pysrcuua Cmpuueeuhl, Mupjam Byjaduuoeuh-MaHOuhl, Mapuja
Hocuhl, Anexca ﬂunoeaul, Paomuna Musuh®

Tomonpuspenuu paxynter, Yuusepsurer y beorpamy, Hemamuna 6, 11080 3emyn, Cpouja
*UnctutyT 3a 3emmpumte, Teoxopa Jpajsepa 7, 11000 Beorpax, Cpbuja
*ayTop 3a KOHTakT: marasn@agrif.bg.ac.rs

CyBUNIHAM BOJIaMa, CTAJTHO WJIH TIoBpeMeHo Y CpOuju je yrpokeHo je 2,6 MIIIMOHa XeKTapa
MOJHONIPUBPEHOr 3emibMInTa. LlMsb OBOr paga Ouo je na ce HAa OCHOBY IMpeaBuhama
KIIMMATCKUX TPOMEHA W3BpIIM TpolleHa ga ju he y Oymyhem mnepuomy motpebe 3a
oJIBOIbaBamkeM OuTH Behe Hero o cana. 3a aHanuzy Oyayhe mpoMeHe KIMMaTCKUX yClIoBa y
CpOuju xopuniheHu cy pe3yiaTaTd aHcambiia 0J1 ICBET PErHOHATHUX KIMMATCKUX MOJeNa U3
EURO-CORDEX 6a3e (cpenme Bpeanoctu) 3a cueHapuo RCP 8.5. M3abpane cy cranuie:
Cpemcka MutpoBunia, Hoeu Can, Herotun, Hum u Yawak, xao penpe3eHTaTUBHE 3a
MoJipyyja Ha KOjUMa C€ Haja3e 3Ha4yajHU CHCTeMHU 3a OfBoJmaBame (y nonuHama Case,
JynaBa, Benuke u 3amagne Mopase). Kao ocHoBa 3a ananu3y kopuinheHud cy moaamu o
MakCUMaJHUM JHEBHUM mnaaaBuHama (1,2,3 u 5 mana) koje ce KOpUCTE 3a U3pauyHaBambE
XUJIPOMOJYJIa OJIBOAaBama M3nBojeHo je 5 mepuoaa (1950-1980, 1980-2010, 2010-2040,
2040-2070 u 2070-2100) 1 u3padyHaTe BpeIHOCTH NajaBuHa BepoBaTohe nojase 10 u 20%.
Ha cranunm Yauak youdaBa ce Ja ce KOJ| JeTHOJIHEBHUX NaJaBrWHA y oJHOCY Ha mepuos 1950-
1980. ouekyje nosehame BpenHoctH 3a 4,5%, ko1 1BonHEBHUX 6,6%, Tek y nepuoay 2070-
2100. ook je moehame KOJ TPOJHEBHUX M METOAHEBHHUX IaJJaBUHA y OBOM MEPUOIY Mamke
(4,6 u 3,5 % pecnektuBHo). [Toganu 3a Herotun mokasyjy na je nosehame 3a jeqHOAHEBHE
nagasuHe HajBehe y nepuoay 2010-2040, mok ce 10 kpaja Beka ouekyjy nosehame 1o 3,9%.
Kana cy y nuramy IBOJHEBHE, TPOJHEBHE U METOJHEBHE MajaBuHE, MoBehame je HajBUIIIE
U3pAXEHO y nocneame Tpu neuenuje 21. Beka ( 7,3-12,7%). CiinvHu TpeHAOBH youaBajy ce U
y Cpemckoj MutpoBuiu: mnoBehame cBux mamaBuHa 3a 8,5-11,7% y mnocnenmem
nenenrjama 21 Beka. Ilomamu 3a Hum mokasyjy na ce He odekyje 3HayajHa IpPOMEHa
MaKCHMaJTHUX jeTHOJAHEBHUX MagaBuHa. [loBehame MakcMMalHUX JBOIHEBHUX, TPOJIHEBHHUX
U MIETOHEBHUX MajaBuHa Hajehe je y mepuoay 2040-2070 (12,1-17,5%), nok je y nepuoay
2070- 2100 to moBehame 2,7-7,1%. Bpeanoctu 3a cranuny Hosu Caj noka3syjy nmosehame y
npyroj mosioBuHU 21. Beka U TO 6,4-12,4%. JloOujeHu pe3yaTaTH UMILUIALOUPA)y na he u
notpebe 3a oaBoAmaBameM OuTH Behe. Jlo moBehama moTpede 3a oprkaBambeM KaHAJICKE
Mpeke B CBUX nparehux objexara Ha Mpexu nohu he He camo 300r moBehama eKCTpEeMHUX
JTHEBHUX MajaBuHa Beh u Ipyrux edekara KIMMAaTCKUX TpoMeHa (TIOBOJFHU TeMIepaTypHU U
BJI&XXHU YCJIOBH ca Behum camapkajem CO; yrurahe Ha OyjHH]H pa3BOj KOPOBCKE BETeTallN]e
y Iy’)keM BpeMeHCKoM rnepuoay uta). C o03upoMm J1a cy OpojHM KaHaJIM NPOjEeKTOBAHHU U
KOPHCTE ce ABOHAMEHCKH 3a O/IBOAABAE M HABOAABAGE, MPOIEHYje Ce 1a Y YCIOBAMA
KIIMMAaTCKUX MPOMEHa, oTpebe 3a oapkaBameM he ce moBehasatu 10 10% 10 kpaja Beka.

K/bYUYHE PEYM: onBoibaBame, KITMMATCKE TPOMEHE, MMaIaBUHE
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XUAPOTEXHUYKE OCHOBE OJAPKUBOI' PA3BOJA
NPUTAIIMOHUX CUCTEMA Y PEITYBJINIU CPIICKOJ

Tamapa Cydapl*, Munuya T) pm]mosuhl, Heoewko Cy&ap2

T'paheBunckn dakynrer, Yuupepsurer y beorpany, Bynenap kpama Anexcanmpa 73, 11000 Beorpan,
Cpbuja

?3aBon 3a BojompuBpeny, Munoura O6umiha 51, 76300 Bujessuna, Peny6uka Cpricka, buX

*ayTop 3a KOHTaKT: sudartamaraa@gmail.com

[IpousBonmwa xpane 6u Tpebano na Oyne OCHOBA M MOKpeTay pas3Boja npuspene PemyOmuke
Cpricke, anmM pacroJIOKUBH TOJBONPUBPEIHH M BOJHH PECYpCH HHUCY JIOBOJHHO
uckopuithenu. Ha moxapydjy K/bydHHX Makponapuena y3 pujeky CaBy eBHJIEHTaH je
“pecypcHU Tapasiokc” - BEJIHMKE MOJHONPUBPEIHE MOBPIIMHE BHUCOKMX OOHUTETHHUX Kjaca
Haja3e ce yHyTap mojpydja OpameHHX O] MOMJIAaBHUX BOJA, a TOJUIIIKE MaJlaBUHE HA TUM
MOJIpy4juMa HUCY JIOBOJbHE 3a Pa3BOj MHTEH3WUBHE IOJHOTPUBPEIHE NPOHM3BOIE. Pa3Boj
HaBO/WAaBakhba HAa OBUM MOJpPYYjUMa, alld M HA MamkbUM TOBpIIMHAMA Yy PYpalHUM
MOJIPy4YjuMa Ha UCTOKY U jyry MPEMO3HAT je€ Ka0 OKOCHHIIA MTPUBPEIHOT pa3Boja PemyOmimke
Cpncke. YBaxaBajyhu yMmbeHHIy Ja Ha Y3BOJAHHM IOTE3MMa BOJIOTOKOBa y Denepaiuju
buX He mocroje usrpal)eHn HHTETPATHU BOAOIIPUBPEIHN CUCTEMH y KojuMa je o0e30ujehena
BOJIa 3a HaBOJmWAaBame, Biaga u pecopHo MMHUCTapTBO MOJBONpPUBpENE, IIyMAapCTBa U
Bojonpuspene Penmyonrke Cpricke ¢y y MpeTXOIHOM MEPUO/Y, Y3 BEJIMKa yllarama, 3HauajHO
MONpaBUJie BEOMa CKPOMHO CTalkbe€ CHUCTeMa 3a HaBOJmaBame, oclamajyhu ce Ha
pacrnosioxuBe BojaHe pecypce y PenyOmuiu Cprickoj. Y mpoliecy pasBoja IOJjOpUBpEIHE
IIPOU3BO/IbE, Y3 NMPHUMjEHY HaBOJmaBama, NMPUXBaheHU Cy U pa3BHjaHU TPEHJIOBH KOjU Cy
3aCTYIUbEHH y pa3BHjeHMM 3eMibama EVY, yBakaBajyhu npuHiune BojHE NMPOTYKTUBHOCTH,
Kpo3 yHampujehewme u panumonanusanujy. PazmaTpa ce mocreneHo yBoheme caBpeMEHHUX
HayyHUX MpUCTyNa MU JocTurHyha T3B. ,,IpelM3HE MOJHOIPUBpPENE”, Ka0 pPALMOHAIHOT
IPUCTYIA Y TMOJFONPHUBPEIHO] MPOU3BOAKBM U HABOMHABAKY. Y OBOM pajy IMpHKa3aHa Cy
HCKYCTBa pa3BOja CHCTEMa HABOJHABAaFa Ca aCleKTa XHIPOTEXHUKE Y JECETOTOAMIIHHEM
pa3sBojHoM mepuony y PemyOmumm  Cprckoj, OAHOCHO MpHUMjEpHU:  IUIAaHUpamba
JETHOHAM]EHCKHX U BHUIIIEHEMjEHCKUX aKyMyJalija, IpUHLUIIN pealn3alnje Boo3axBara u3
aKyMmylaigja, pjedHuX TOKOBa M TOJ3€MJba, T€ HAUMHU AUCTpUOYIMje BOJE JO MAKpo U
MHUKpOTapIena y pa3jindiuTiM YCIIOBUMAa M Ha ChelupuIHIUM Hoapydjuma. PazmaTpane cy
aKymyJsanuje y ciuBy pujeke JaGmanuue - noaciuB pujeke Jlyoune (ITorkozapje y onmTuHA
I'panuiika), a Aata je ¥ HavelHA aHAIM3a OCTAIMX TMOTPEOHHX akymysanuja y Pemyomuim
Cprickoj, Kao U MJIaHUPaHUX M HOBOM3Tpal)eHUX cucTeMa HaBO/AKABaka y CIMBOBUMA pHjeKa
Hpune, Case, Tpeoummuie u Bpbaca./lata je mpojeknnja HacTaBKa OJP>KHBOT IUIAHCKOT
pa3Boja cucTeMa HaBOHaBamba yBakaBajyhu cTparelike ofpeHULIe CEKTOpa BOJIOTIPUBPEE
u mosponipuBpene PemyOnmke Cpricke, Kao W COIMOJIONIKE €JEMEHTE 3ajlipiKaBarba
CTaHOBHMILTBA Y pypaJIHUM MOAPYYjUMa, T/je je 3HauajaH TPEeH/1 HayIlITamka TUX M0IpYYja.

K/JbYYHE PEYMU: pecypcHu TMmapagokc, OAPXKUBH pa3BOj, HABOAMHABAKE, BOJHA
MPOIYKTUBHOCT, aKyMYyJlaIije
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CPIMHO3PijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

ITPOIIEHA YTHIHAJA KIIMMATCKHUX ITPOMEHA HA ITPUHOCE 1
ITOTPEBE NNIIEHUIE, KYKYPY3A U CYHIHOKPETA 3A
HABOJAIABAILEM

Pyxcuua Cmpuqeeuhl*, Mupjam Byjaounoeuh Manouh*, Hesenxa Bypoeuhl, Anekca
Jlunosay’, Mapuja Boculi'

Tomonpuspenuu paxynter, Yuusepsurer y beorpany, Hemamuna 6, 11080 3emyn, Cpouja
*ayTop 3a KOHTAKT: sruzica@agrif.bg.ac.rs

VYuecrana nojasa cyIe HOCIEARnE ABE AeKaae Kao U nosehame TemnepaType Ba3ayxa cTBapa
00ja3aH KoOJI TIOJHONPHBpPEIHMKA Ja paTapcka Mpou3BoAma Hehe Outu wmoryha 06e3
HaBO/MAaBama. L1k OBOT pajia je 1a ce mpoleHe YTUIAjU KIMMATCKUX IPOMEHa Ha MPHHOC U
nmoTpede 3a HABO/AKABAKEM IIICHHIIC, KyKypy3a M CyHIIOKpeTa Ha moapy4djy P. CpOwuje.
Anammsom je odyxBaheHo mer penpe3eHTatuBHUX Jokanurera (Pumcku lllanyeBu, Basbeso,
KparyjeBan, Herotun u Jleckosar). 3a ananu3y Oymnyhe mpoMeHe KIMMATCKHX YCIIOBA Y
CpOuju xopumrheHu cy pe3ynratu aHcam0iia o] IeBET PEerHOHAIHUX KIMMATCKUX MOJesa U3
EURO-CORDEX 6a3ze. 3a HajBepoBaTHH]y BpPEIHOCT HM3padyHaTa je MEJIHjaHa pe3yirara
noOujeHux 3a cBakM wiaH aHcambna. Pedepentnu mepuon je 1986-2005., nok cy Oyayhu
nepuoan: 2016-2035., 2046-2065. u 2081-2100. Ananuze cy ypaljeHe 3a CIICHAPUO EMUCH]jE
racoBa crakieHe Oamre RCP 8.5. Cumynaunuje npuHOCa, pOKOBa CETBE U HOPME
HaBOJlaBama cy nobujeHe npumenoM AquaCrop mozena. Pesynratu uctpaxuBama ykasyjy
na he nohm no momepama pokoBa ceTBE 3a KyKypy3 M CyHIOKpeT a0 5, 11 u 19 nana
MTOYETKOM, CPEIMHOM U KpajeM BeKa, JIOK he ONTUMaTHi POKOBH CETBE OCTATH HETIPOMEH-CHU
3a mmeHuny. Torumja kmuma he ytunatu Ha ckpahnBambe BEreTallMoOHOT LUKIYCa CBHX
MpOyYaBaHUX KIyTypa, &Il C€ OHO 3HAa4yajHO pa3iuKyje mo JjokaauTeTuma. Hajsehe
ckpaheme ce oueKkyje Koja Kykypy3a y BasseBy, ox 34 1o 48 naHa moueTkoM M Kpajem Beka,
1ok ce y Herotuny odekyje ckpahuBame o1 cBera 6 mpana. [lomepenu pokosu he omoryhutu
Ia ce HajoceTspbuBHUje (eHodasze, IBeTame M (opMHUpame IJI0Ja, IO0jaBe Yy MEepHOIY
MOBOJbHUJUX BPEMEHCKUX IMpWJIMKA, Tako Jaa Hehe nohum a0 cmamema NpUHOCA KOJ
cyHI0KpeTa, Beh no Onaror moBehama (2,3 — 13,8%), nok he mpuHOCH KyKypy3a OcTaTH Ha
canaumbeM HUBOY. [loBehame nmpuHOCa nmieHune ce Moxe o4ekuBaTu y 01uckoj oyayhHoctu
no 8,3%, anu W maj NMpUHOCA HA HEKUM JOKanuTeTuMma. Jledpuiuru Boje 3a MIIEHHUILY,
KYKypy3 M CYHIIOKpeT he OocTaTh y OICery cagallllbhX BPEIHOCTH, alld caMO YKOIMKO Ce
ceTBa 00aBM Yy ONTHMAJIHUM pOKOBUMa. Pu3uk ox cyme he mocTojaTH Ha IUIMTKUM U
MECKOBUTUM TEpEHHMA U Ha 3eMJBHINTUMA Ha KOjUMa je OTekaHa o0paja 3eMJBHINTA U CETBa
y ONTUMAJHUM POKOBHMA.

K/bYUYHE PEYM: parapcke KynType, KIMMaTcKe IpoMeHe, HaBoiaBamwe, AquaCrop
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IHOTPEBA 3A HABOAIbABAIBEM KYKYPY3A HA 3BEMYHCKOM
YEPHO3EMY Y INOCJIEAIBUX T1OJIA BEKA

T'opoana Mamosuh**, Becna Houyual, Enuxa I pezopuh1

Tomonpuspennn daxynrer, Yuusepsuter y beorpany, Hemamuua 6, 11080 3emyn, CpGuja
*ayTop 3a KOHTakT: gmatovic@agrif.bg.ac.rs

[uss pana je ga ce UcnMTa BOJHU PEXKHUM YEpHO3EMa IOJI YCEBOM KYKYpPy3a, Y HOCIEIBUX
nosia Beka (1966-2019) u na ce ycTaHOBU JAa JU je TOKOM TOT MEpHOJa U Y KOM 00UMY,
JIONUTO 70 moBehama WM CMamkemha MoTpede 3a HAaBOKABAkeM KyKypy3a. 3a MmpopadyH je
kopumthen Mmatematnuku omsbHE Moaen FAO CROPWAT 8.0. [IpopauyH je BpiieH Ha 06a3u
MeCeYHHX BpenHoctn pedepentHe epamnorpancrupanuje (ETo) 3a mepuonm 1966-20109,
pauyHaTe MeToJoM Hargreaves, JHEBHUX BPEIHOCTH IaJJaBUHA Ca METCOPOJIOIIKE CTAHUIIC
CypuuH, mojataka o u3abpaHo] OwblM, KOjU Cy y ckimany ca ®AO56. 3emspumire je
YepHO3eM Ha 3EMYHCKO] JIECHO] Tepacu. AHajM3a je BpPIICHA TAaKO IITO je MCTPAXHBAHU
Mepuo TOJIeJbeH Ha TpHW moAnepuoia: npBux nsangeceT (1966-1985), npyrux nBamecer
(1986-2005) u nocneamux yerpuaect (2006-2019) roguna. Y CTaHOBIBEHO je J1a CY IMPOCEUHE
BPEIHOCTH TOTEHIIMjATHE €BallOTpaHCIHpaIHje KyKypy3a Ouie y mopacry, mo4eB oJ IpBOT
(500 mm) no tpeher (562 mm) moamepuona, MOK Cy MPOCEYHE BPEIHOCTH peasiHEe
€BaroTpaHCTIHpaInje, Ka0 W MPOCEYHE KONMWYMHE e(EKTUBHUX MaJaBUHA Yy BETETAlMOHOM
nepuosy Kykypysa, ouse y nagy. CxoJHO ToMe, mpocedaH Je@UIUT BOje, OHOCHO MOoTpeda
3a HaBOJIIbaBamkEM KyKypy3a je Omia y mopacty 3a 56%, moues ox npsor (205 mm) go tpeher
(319 mm) moanepuona ucrpaxusama. [loehame meduiuTa Boge YCIOBUIO je M MOPACT
MPOjEKTOBAaHE PEAYyKIIMj€ MPUHOCA KYKYpY3a, KOja Y MPBOM MOJNEPUOAY MU3HOCH MPOCEUHO
31%, a y tpehem 47%. AHanu3a pe3yaTata Ha MECEUHOM M JIEKaJTHOM HUBOY j€ MoKa3aia Jia
notpeda 3a HaBOAHABAKEM KYKYpy3a Tpaje O]l JyHa 3aKJbYYHO Ca aBI'yCTOM, Ca MAaKCUMyMOM
y Jpyroj nekaau jyna. Y cBa Tpu JIeTHa Mecella perucTpoBaHo je moBehame moTtpebde 3a
HABOJHABAhEM KyKypy3a IOoueB oj mpBor 1o Tpeher moamepmoma wucTpaxuBama, ca
MaKCUMaJHUM noBehameM ToKoM jyia. O0aBibeHa UCTPAXXMBaba KOja T€HEPAIHO Aa]y YBHI
y CTame BOJHOT PEeKMMa 3eMYHCKOT YepHO3EeMa Y IOCIEAbUX IMojla BEeKa, MOKa3yjy Jia ce
YCJIOBU MPOU3BO/E KYKypy3a Y IPUPOJHOM BOJHOM PEXUMY MOTOPIIaBajy U J1a je morpeda
3a HaBO/IkaBameM cBe Beha.

K/bYYHE PEYM: «kykypy3, CROPWAT, eBanorpancnupanuja, mnotpebda 3a
HaBO/IHaBambEeM, peAyKIMja IpUHOCca
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IMPEAUKIINJA IIOTPEBE 3A HABOJAIABAIBEM KYKYPY3A HA
SBEMYHCKOM YEPHO3EMY 10 KPAJA JIBAJIECET IIPBOI' BEKA

Enuxa I pezopuhl*, Becna Houyual, Mupjam Byjaounosuh Manouh®, I’ opoana
Mamosuli

Tomonpuspenuu paxynrer, Yuusepsurer y beorpany, Hemamuna 6, 11080 3emyH,
*ayTop 3a KOHTakT. enikag@agrif.bg.ac.rs

Pesynratu mpukazaHu y OBOM pajy NpEACTaB/bajy HACTaBaK JOCAAANIBHX HCTPaKHBaHba
BE3aHUX 3a 00pauyH morpeba 3a HABOIMHABAEM YEpPHO3EMa 3E€MYHCKE JIECHE Tepace MO
yceBoM KyKypy3a. C o03upom Jna je y mocieamux nosa Beka (1966-2019) ycraHoBsbeH
nopact nedunuTa BoJe y pu30ocepHOM CJI0jy U THME cBe Beha morpeda 3a HaBOImhaBameEM,
IIUJb OBOT'a pajia je OMo Ja ce HalpaBu MPOjeKIHja CTamka BOJHOI PEXHMa YEpHO3EMa IOJ
Kykypy3oMm y Oynyhunoctu, o 2021. no 2100. rogune. Kopumhewem NMMB knumarckor
MoOJieNia, H3BpIICHA je TMpOjeKldja IajJaBHHA, MHUHUMAJIHE, MaKCUMallHE U CpEImbe
TeMmIeparype Ba3ayxa 3a nojapydje 3emyna y nepuonay on 2021 mo 2100. rogune. [Iporrosa
je pabena mo cuenapuy RCP 8.5 (Representative Concentration Pathway), xoju npeasubha
CTaJIHM TOpPAcT E€MHUCHje€ HITETHUX TacoBa ca ePeKTOM CTakJeHe OamTe, JO0 Kpaja Beka.
[Ipopauyn notennujanue esanorpancnupanuje (ETo) Bpiien je mogudukoanom Hargreaves
MetoaoM. [IpojekroBane nHeBHe magaBuHe U cpauyHata ETo, 3a mepuon ox 2021 o 2100.
TOIMHE, 33jJ€JHO Ca HEOMXOAHUM IMOoJaluMa O OMJBIM M 3€MJBHILTY, HOCIYKUJIU Cy Kao yna3
3a mogen FAO CROPWAT 8.0. MonenoM cy cUMyJIUpaHe: IMOTCHIMjaJlHA W peayHa
eBaloTpaHCIMpalMja KyKypy3a, oTrpeda 3a HaBOJHbaBambeM KyKypy3a M OYeKHBaHA
peayKIiMja MpuHoca y OJHOCY Ha reHeTCKkH noteHnujain. C 003upoM Ha IPOjeKTOBaHU OPACT
TeMIlepaType Baz[lyxa U CMameme 1aJaBUHA, CUMYJalije Mo/jela Mmoka3yjy Aa ce 70 Kpaja
BEKa OuYeKyje pacT (0e3 CTaTHCTHYKE 3HA4YajHOCTH) MOTpeda KyKypy3a 3a BojoM. Takobe,
cUMyJIalfje moKa3yjy 3HadajaH MmopacT MPOjeKTOBaHUX MOTpeda 3a HaBO/HaBambEeM /10 Kpaja
Beka (r=0,58), xao u mopacrt penykiuje npuHoca. JJoOujeHn pe3ynTaT MpeauKIHje BOTHOT
pexuma y pusocepHO] 30HH KyKypy3a 10 Kpaja JIBajeceT MpBOr Beka ynyhyjy Ha
MOTOPIIAk-E BOAHUX YCIIOBA 3a OMJbHY NMPOU3BOAKBY Ha 3€MyHCKOM YEPHO3EMY.

K/bYYHE PEYM: kykypy3, CROPWAT, notpeba 3a HaBOAmaBamkEM, KIIMMATCKE IPOMEHE
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CYHIE Y CPBUJU - TPOIJIOCT, CAJAINIBOCT U BYAYRHOCT

Cnasuya Paoosanosuh®’, Ana Padyﬂoeuhl, Anekcanopa I(p.)fcuhl

'Peny6mmukn xuapomereoposoukn 3aBos, Knesa Bumrecnasa 66, 11030 Beorpan, Cpouja
*ayTop 3a KOoHTaKT: slavica.radovanovic@hidmet.gov.rs

Cyma, ka0 IpUpoAHa HEMOroJa HacTaja ycies Ae(UIUTa MaJaBuHa y AyKEeM BPEMEHCKOM
Hnepuoay, Y3pokyje OpojHe HeraTMBHE IOCIEAWIE Yy CEKTOpY IMOJbONPUBpEE,
BOJIOCHA0/IeBamba, CHEPTeTHKE, 31paBiba, )KUBOTHE CPEIAMHE U JPYTrUM jaeiatHoctuma. Lnsb
OBOT' pajia je aHalu3a Cylle Kao U MpOoIeHa IojaBe cyiie y OyayhHOCTH Ha TEpUTOPHUJU
Penybmuke Cp6uje npumenom Cranmapan3oBaHor wuHAekca magasuHa (Standardized
Precipitation Index - SPI) u Crangapan30BaHOT MHICKCA MaJaBUHA U CBAITOTPAHCITHPALIH]jC
(Standardized Precipitation Evapotranspiration Index - SPEI) 3a pasiauuute BpeMeHCKe
ckasie. SPI je penaTuBHO jeHOCTaBaH U BPJIO IPUMEHJBUB IIOKa3aTesb Cylle KOju ce oxpehyje
Ha OCHOBY MOJIaTaKa O KOJMYMHH TaJaBUHA M MPEJCTaBJba OJCTYNAmhE KOJIWYMHE TalaBUHA
3a oapehenn nepuos y oHoCy Ha mpoceune BpeaHoctu. SPEI kao ocHOBY kopucTu Meton 3a
u3pauyHnaBamwe SPI mpu yemy, mopen KoJaumduHe NalaBuHA, y ofpehuBame cyie yKbydyje u
MOTEHILIMjaHy eBanoTpaHcnupanyjy. [loceOna maxkma je mocBeheHa mepuoay BereTalyje
MOJBONPUBPETHUX KYATypa. AHanu3a cyme Ha Teputopuju Permybnmke Cpouje je uszBpiieHa
3a mepuon 1961 — 2019. Ha ocHOBY momaraka ca 28 METEOpOJOUIKMX CTAaHUIA, JIOK je
mporieHa cyme 10 kpaja 21. Beka oxpehena mpema npojekinjama PXM3-a. ¥V Cpbuju cy y
nocienmke JBe JelieHuje 3a0elie)keHe CBe ydecTalldje I0jaBe Cyllle Koje Cy HaHese BeJIUKe
HITETE y MOJBONPUBPENN U APYyruM cexkropuma npuspene. [locebno ce mory ucrahu: 2000.,
2003., 2007., 2011., 2012., 2013., 2015. u 2017. kao ekcrpemHo cymHe roauHe. [lojaBe
IYTOTpajHUX TOIUIOTHUX Tanaca perucrposane cy 2012., 2015. u 2017. roxune, nok je 2007.
roAMHE TpeBa3suleH amncoNyTHH MaKCHUMyM Temiiepatypa Basznyxa. Opn ykymHor Opoja
CymIHUX ronuHa y nepuony 1961 — 2019, Bume ox 50% cymaux morahaja je perucTpoBaHo y
nocnenwux 20 roguna. SPEI peructpyje demthe u MHTEH3MBHUjE Cyllle IITO ce 00jalllbaBa
TUME Ja Cylly Hajuenthe mpare meproau ca BUCOKOM TEMIIEPATypOM M HUCKOM pPETaTHBHOM
BIaKHOIIhY Baszayxa, IITO JOBOAM J0 MHTEH3UBHUjET HCIapaBamba M HapyllaBamka BOJHOT
ounanca. IIpema mnpojexnujama PXM3-a, cymuu pgorahaju y Oynyhnoctu he Outu
WHTEH3UBHU]JU, y4ecTalIuju U IyroTpajuuju. Kpajem Beka TpeGa OueKMBaTH JIBE €KCTPEMHE
CE€30He, JIETO Ka0 €KCTPEMHO CYITHO (CMameme KoiauduHe nagaBuHa 10 40%) u 3uMy Kao
eKCTpeMHO BiiaxHy (moBehame konmnunne nagasuHa 10 40%).

KJbYYHE PEYM: cyma, cymHe rojiuHe, WHIEKCH CYIIIe, KIIMMATCKEe TTPOjEeKITN]e
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CPIMHO3PijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

AHAJIM3A YTULHAJA CYHIE HA 3EMJBMIIHU ITPOCTOP
MNOJAPYYJA OIIIITUHE ITPUJEITIOJBE

Cuexcana Benanosuh Cumuh®, Bewko Hepoeuhz, Baaoumup Bypl}esuhg, Ilpeopac
Mu/bkoeuhl, Ilaene Haeﬂoeuhz, /lpazan ‘Iawnakz, Pamxo Kaodoeuh'

lymapcku daxynrer, Yunsepsuter y Beorpany, Kuesa Bumecnasa 1, 11030 Beorpan, Cpouja
HHctuTyT 3a OHoNolIka uMcTpaxuBama ,,CuHuima CrankoBuhYHnuBepsuter y beorpamy, Bynesap
necriota Credana 142, 11060 beorpax, Cpbuja

S®usnukn daxynrer, Yuupepsuter y Beorpany, Crymentcku tpr 12, 11001 Beorpax, Cp6uja

*ayTop 3a KOHTAKT: snezana.belanovic@sfb.bg.ac.rs

VYTHuuaju npoMeHe KJIMMe Ha 3eMJbUIIHU MPOCTOP MPEeIMET Cy NPOydaBama ca pazIuuuTHX
acmiekata u norsiena y oymyhunocr. Ha monpydjy CpOuje ananm3e mokasyjy na he mo kpaja
BEKa IJ00allHO 3arpeBame H3a3BaTH IOpPAcT cpelme Temmeparype usHax 2.5°C mpema
crerapujy crabunmuzanuje RCP 4.5 u npeko 5°C mpema cuenapujy craimHor mopacra RCP
8.5, ca cmamemeM JeThUX nanaBuHa. OuekuBaHEe KIMMAaTcKe IpoMmMeHe he ycioBUTH
HETOBOJbHE YCIIOBE 32 TEPECTPUYHE EKOCHCTEME, HEMOBOJbHU TOIUIOTHH M BOIHHU PEXKUM
3emspuiTa. IlpoydaBama cy BpiieHa 3a noapyyje onurune [Ipujenosse (jyroucrox Cpouje),
rIe Cy 3HAuajHM TEPEeCTPUYHM EKOCHCTEMH MpPOTJallleHH 3amTHNeHUM MPHPOTHUM
nojpy4djuma. [lopea mpupoIHOT cTaHUILTAa OMOPHKE, Ha MO/IPYY]jy OBE OIMIITHHE CE IPOCTUPY
3HAa4YajHU NIYMCKH KOMIUIEKCH YE€THHAPCKUX MEIIOBUTHX M JIMIMhapCKUX ITyMa, IManlmbaka u
NoJbONPUBpETHUX MoBpiIMHA. L{usb pana je ananusa unaekca cyme SPEI (eng. Standardised
Precipitation-Evapotranspiration Index) na moapydjy ommruHe [Ipujenosse, 3a pasnuuute
tepectpuuHe exocucreme. Kopumthenn cy EURO-CORDEKS ckynoBu momaraka 3a JeBeT
pazIUuuUTUX Mojena U 2 penpe3eHToBana ciieHapuja: RCP 4.5- crabunu3anuonu ciieHapuo u
RCP 8.5- cuenapuo cramnHor noBehama. AHaTM3MpPaHU KIMMATOJIOIIKUA TEPHOAM Yy OBOM
UCTpaKUBamwy Ccy YycBojeHHM mpema mnpenopykama [PCC ARS: 2016-2035. xao Omucka
Ooynyhnoct, 2046-2065. kao cpenuna Beka U 2081-2100. kao kpaj Beka. SPEI je pauynar 3a
mecromeceunu nepuon (III-VII), uume je omoryheno npahewe aAuHaMHUKE MPOMEHA Yy TOKY
TOIUIMjer JieJla TOoJWHe, HApOYMTO 3a INepuoje Kada ce y 3amaaHo] CpOuju odekyjy
Makcumanae nagasune (V-VI-VII), a kana ce ca apyre crpane npemMa mpojeKiijaMma 04eKyjy
HajBehn neduuntu. SPEI unnexc npema cuenapujy RCP 4.5 3a cBa Tpu ocMmaTtpana nepuoja,
nokasyje aa he sehu neo ommrune Ilpujenosse 6uTH MOJ yTHIIAjeM HOPMAalHE, YMEpPEHE U
nenumuyHO jake cyme (2081-2100.), mpu uemy Cy Hajyrpo’keHHje YEeTHHApCKe IIymMe U
MIPUPOHU TPaBH-AllM, a MOTOM MeloBHuTe U aucronanne myme. [Ipema RCP 8.5 cuenapujy
SPEI je 3a mepuoa 2016-2035. u 2046-2065. ykasyje Ha 1MojaBy HOpMajaHE U YMEPEHe CyIIle,
1ok je 3a mepuoy 2081-2100. meno moapydje Mo yTUIAjeM jaKe CyIe ca MPOCTOpHUMA IO/
yTUIajeM eKCTpeMHe CyIle MpHU YeMy MOoceOHO Tpeba M3BOJUTH YETHHAPCKE M MEIIOBHUTE
myMe Kao HajoceT/buBHje ekocucteme. C 003upoM Ha 10oOHMjeHe pe3yiTaTe 3a IIyMCKe
€KOCHCTeME U MPHUPOJHE TPaBHE €KOCHCTEME HEOIXOAHO je Mepe IUIaHHpama U ra3JoBama
M3BOMTH ONpPe3HO Bojehu paduyHa o parmiHOCTH OBHX €KOCHCTEMA.

K/bYYHE PEYMU: 3emsbumnu npoctop, SPEIL, RCP 4.5 cuenapuo, RCP 8.5 cuenapuo,
ommruHa [Ipujenosbe
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NPUMEHA JA/JBUHCKE JETEKIIUJE U
NHOOPMAINMOHUX TEXHOJOI'NJA Y HIOJbOITPUBPE/IN
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KOPUIIREILE CUCTEMA SOILGRIDS 1 IEJOTPAHC®EPHUX
OYHKIHNJA 3A MAITUPAIBE KOJIMYUHE ITPUCTYITAYHE BO/IE
Y 3EMJ/BMIITY Y 250 M PE3OJIYLHLUJU

Baaoumup Hupuhl*, Iasen Benxa', Ockap Mapkoz, Munueoj Benuh®, Jbusana Hewuh®,
Cphan llIepememuhl, Jlpazan Paooeanosuh L /Jlpazana Mapumcoeuh1

Momonpuspennn dakynrer, Yuusepsurer y Hopom Cany, Jlocuteja O6pagosuha 8, 21.000 Hosu
Can, Cpbouja

’Buocenc Uncruryt, Yausepsurer y Hosom Cany, Jlp 3opana Busnhuha 1, 21.000 Hosu Cax, Cpbuja
*ayTop 3a koHTakT: Vladimir.ciric@polj.uns.ac.rs

[Iporiena KoJIMYWMHE NPUCTYMAuyHE BOJE Y 3EMJBHMINTY j€ OJ INHPOKOT HMHTEpeca 3a
MOJHONIPUBPEIHY Tpakcy kao u 3a u3pany CROP mopena, koju ce xopucrte 3a pa3BUjame
cucTeMa TOJPIIKE 3a paHa yno3opema M omtydnBame. S0IlGrids mpeacraBba cucrem 3a
rno0ajHO JWIHTAIHO MAalHMpame 3EMJBHINTa KOjU KOPUCTU HajCaBPEMEHHjE METOJe
MAIIMHCKOT y4Yerha 3a Malupame MPOCTOPHE TUCTPHOYIHje CBOjCTaBa 3€MJBUINTA HIMPOM
CBeTa, Yy MPOCTOpHOj pesosyuuju ox 250 merapa. L{up uctpaxuBama OMO je u3pajga marme
kamnarurera npuctynadne Bojge (AWC) semsbuimra Penyouke Cpouje y pesonyumju o 250
m, koja OM ce Morja KOPUCTUTH y MHoroOpojue cBpxe. [lomanu o HEKOJIMKO CBOjcTaBa
3emubHIlTa ((ppakuuje mecka, mpaxa M IJIMHE, 3allpeMMHCKa Maca M OpraHcka marepuja)
JAUPEKTHO cy nobujern u3 Mama SoilGrids u kopumhenun cy y memporpaHchepHHIM
¢dyakjama 3a nmobujame AWC y 3emspumty Ha aybunHama ox 5, 15, 30 m 60 cm.
HcrpaxuBame je o0yxBaTuio tepuropujy Pemybmuke CpoOuje (88361 km?). Pesynraru cy
nokasanu ja 3emspuinta ca AWC <16 vol. 3ayzumajy 0,4% uctpaxuBaHe MOBPIIUHE, KA0 U
semsbuinTa ca AWC> 22% vol. Hajeehe nospuimne (58,9%) 3ay3umajy 3emsbuinta ca AWC
16-18 vol.%, 3atum cnene 3emspumTa ca AWC 18-20% vol. (35,2%) u 3emspuinra ca AWC
20-22% vol. (5,2%). bynyhu na ananutuuke Mmetoae 3a nobujame AWC u apyrux
XUAPAYIHUYKUX CBOjCTaBa 3aMJBMINTA 3aXTEBA]y J0CTa (PMHAHCHJCKUX CpEACTaBa U BPEMEHA,
OBaKaB IMPUCTYI Ce CMaTpa Op>KMM M KOPUCHHM 3a IMOJHONPHUBPEIHY, EKOJIOIIKY MPaKCcy U
MO/JIEIINPambe, KAaKo Ha PETHOHATHOM TaKO M Ha HAIMOHATHOM HUBOY.

K/bYYHE PEUYM: 3emsbuinTe, KOJMYMHA NPUCTYNAYHE BOJE, Malupame 3€MJBUIITA,
SoilGrids.
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CPIMHO3PijM — HaBoamaBame U 0JIBOAH-aBalh€ Y CBETJIY KIIMMATCKUX IIPOMEHA

INPUMEHA JAJBUHCKE JETEKIIUJE Y OEHU ITPUHOCA U
KBAJIMTETA ITAPAJTAJ3A

Anekca .]Iunomm1 * Pyscuya Cmpuqeeuhl, Mapuja Bocuh', Hegenka Bypoeuhl, [pacan
Joxcumoeuhz, Amuna Be30an3, Hagen Benka®

Tomonpuspeauu paxynter Yuupepsurera y beorpany, Hemamuna 6, 11080 3emyn, Cpouja

AJ1 3a nossonpuspeny ,,Hanpenax®, Fony6unauku myt BB, Crapa ITa3osa, CpGuja
*[HosponpuBpeaHI (hakynrer Yuusepsurera y Hosom Cany, Tpr locureja O6anosuha 8, HoBu Can,
Cpouja

*ayTop 3a koHTakT: alipovac@agrif.bg.ac.rs

OrpaHnyeHOCT MPUPOIHHUX pecypa 3eMJBMINTA M BOJA YCIOBHJIO je HM3HANAXEHE HOBHX
peliema, Koja 3a Wb UMajy BbUXOBO OJPKUBO U eukacHo kopumihemwe. [lopen HegocraTka
BOJIC 32 HaBOMABAImE, CPIICKAa MOJHONPHBpENA CE CyodaBa M ca TPEHAOM CMambema
Ma/IaBuHa, ITO 32 MOCIEAMIy MMa ydectane mojaBe cymie. Llub oBor pamga O6mo je nma ce
UCTPaXKH yTHUIIa] OpraHCKOT )yOprBa Ha MPUHOC U KBAIUTET I1apajiaj3a rajeHor Ha OTBOPEHOM
nospy. Ornen je mocraBibeH y okBupy I[lossompuBpennor nobpa Hampemak a.n. y Crapoj
[TaszoBu (40 km ceBepHo on beorpaga) Ha 3eMJbMINTY THMAa KapOOHATHH YEPHO3EM.
[TpumMermena cy Ba TpeTMaHa: 3€MJBHINTE TPETUPAHO opraHckum hyopusom Fertigkompost
(OF) u xoutponuu tperMan (K) 6e3 mpumene opranckor hyopusa. Ilapanajs je pacahen na
L[PHOJ MJIACTHUYHO] Mamu (onuju y nymie peaose. [locturnyra je ryctuna ox 30.000 6uspaka
no xekrapy. Kopumrhewem tepmoBusucjke kamepe (FLIR, T335) BpmieHo je Mepeme
TeMmrepatype OWJbHOT TIOKpuBaua. AHanu3oM TepMaiHux (ororpaduja mobujene cy
MpOCEYHE TemIepaType OHJBHOT MOKpWBaya W OwJbHH BogHu crpec uHaekc (CWSI).
Kopumhemem  MynaTHCHEKTpaqHe KaMepe MOHTHpaHe Ha JApOH, JOOWjeHH cy
MYJATHCIIEKTPAJIHU CHHMMIM, Ha OCHOBY KOJUX Cy T€HEpPHCAaHU BEreTallljCKU HHICKCH:
BEreTallMjCKU HWHAEKC HopManu3oBaHe pasznuke (NDVI) um  MoaudukoBaHu HHAEKC
abcopnuuje xsopoduna y pedaexcuju (MCARI). Knumarcku moganu cy NpUKYIJbEHH ca
METEpEOJIONIKE CTAaHWIIE TMOCTaBJbeHe Ha pe(epeHTHO] TMOBPIIMHM HAJOMaK oJefa.
CrannapniauM Merogama ojpeheH je NpUHOC M KBAJUTET IUIOI0BA Ha MPUMEHECHUM
TpeTMaHUMa. AHAJTU30M Tojaraka, yrepheno je ma ce CWSI y Toky ce3one kperao ox -0,15
(OF) no 1,08 (K). ITpoceune Bpeaqnoctu CWSI 6urne cy 3a 131,25% mame y OF Tpermany,
IITO je y KOpeJalyju ca MPUHOCOM mapajaj3a koju je y OF tpermany Behu 3a 20,03%. Ha OF
TpeTMaHy nobujeHo je 91,28% mnionoBa mpBe kiace, HacympoT 81,41% noOujeHux y
KOHTPOJHOM TPETMaHy, IOK MPEYHUK IJI0JI0Ba HUje 3HauajHO oacTynao. Bpegnoctu NDVI
cy ce kperasie ox 0,73 (K) no 0,90 (OF). Bpeanoctu MCARI cy ce kperane ox 0,40 (K) no
1,03 (OF). NDVI je 6uo ne3natro Behu y OF TpermaHy, yka3aBIM Ha pasiuke y OyjHOCTH
u3mehy tpermana. MCARI je moxa3zao na je canpikaj xiaopoguna 6uo Behu y OF Tpermany.
Pesynrarn NDVI, MCARI u CWS mnoka3syjy aa cy owbke Ha OF TperMaHy mmokasaiau 00Jby
OTIOPHOCT Ha HEIOCTaTaK BOJE Y KPUTUYHOM Iepuory. Mepe Ja/bHHCKE JIeTeKIHje e MOTy
KOPHCTHTH 32 TPOIIEHY MIPUHOCA U TTapaMeTpe BereTalyje.

K/bYYHE PEUYM: oprancko hyOpuBo, mapanaj3, AaJbUHCKA MAETEKLMja, BETeTallljCKU
MHJICKCH
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PAST AND FUTURE CHANGES IN TEMPERATURE AND
PRECIPITATION REGIMES IN SERBIA

i

Mirjam Vujadinovié Mandié*", Ana Vukovié*, Vladimir Djurdjevié®

University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Belgrade, Serbia
®University of Belgrade, Faculty of Physics, Dobracina 16, 11000 Belgrade, Serbia
“corresponding author: mirjam@agrif.bg.ac.rs

Over the last five decades mean annual temperature in Serbia increased for 1.2°C, while
summer months have warmed even more, by 1.8°C. Although the annual precipitation did not
change significantly in the same period, duration and intensity of droughts have been
increased, as well as intensity and frequency of heavy precipitation. Observed changes in
precipitation and temperature regimes already have notable influence on Serbia’s agricultural
plant production, among other economy sectors. Future changes in temperature and
precipitation have been estimated using output of nine regional climate models from the EU-
CORDEX project. The analyzed results are for the RCP4.5 and RCP8.5 IPCC Assessment
Report Five scenarios of greenhouse gasses emissions, and for the near future, mid of the
century and end of the 21% century. According to the “no mitigation measures” scenario
RCP8.5 Serbia could face a 4.5°C mean annual temperature increase by the end of the
century, as well as loss of about 20% of summer precipitation, and up to 40% in southern
regions. According to the examined scenarios and numerical models, Serbia’s agriculture will
be further pressured by the climate change over the 21 century. Therefore, it is necessary to
increase its adaptive capacity and to reduce weather related risks to plant production in order
to maintain or increase quality and quantity of the yields. It is important to timely provide
relevant meteorological and climatological information at all timescales (from the short-term
weather forecast to the long-term, seasonal and decadal climate predictions) to the producers.
General improvement of agro-meteorological service (monitoring and forecasting system)
will support long-term decision-making and planning in agricultural plant production.

KEY WORDS: climate change, precipitation regime, regional climate models, observations,
impact
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WATER RESOURCES OF SERBIA - RATIONAL USE AND
PROTECTION IN CLIMATE CHANGE CONDITIONS

Tina Dasi¢

University of Belgrade, Faculty of Civil Engineering, Bulevar Kralja Aleksandra 73, 11000 Belgrade,
Serbia
*corresponding author: mtina@grf.bg.ac.rs

Water is a key element of the environment and the most widespread biotope. That is why any
change in the environment, including the climate change, very quickly and directly affects
water, water resources and the entire water sector. One consequence of those changes is
increasing variability of available water resources, with longer periods of low water flow,
when it is difficult to provide the required quantities of water for all users (especially
agriculture, which requires increased amounts of water for irrigation) and shorter but more
intense periods of large water flows, when it is necessary to protect man and his systems from
the destructive effect of water. That is why the pressure on water increases, as well as the
difficulties to provide required quantity and quality of that resource. The paper deals with the
actual situation in the field of water, especially water as a resource. Two categories of water
are defined: water present in the basin and water with attributes of water resource, as well as
the relationship between them. Average amount of domicile water in Serbia is about 1500 m®
per capita per year, which ranks it among the poorer countries in Europe. The situation is
even more unfavorable considering the spatial and temporal variability. It is a ‘resource
paradox' that domestic water is most scarce in the areas where they are most needed - in the
area of large cities and in the areas where favorable land resources need to be irrigated. As a
consequence of climate changes, the situation regarding the available water resources will be
even more unfavorable. In order to use water in the future, appropriate measures must be
taken right now to mitigate or completely eliminate the negative effects of climate changes on
water resources. Some of the most important measures are: construction of multi-purpose
reservoirs as part of integrated water resources systems, reducing losses in water supply
systems, increase the capacity and efficiency of the drainage and irrigation systems, increase
the capacity of sewage systems, construction of wastewater treatment plants etc. Measures in
the area of water resources management such as development and implementation of
mathematical models for water storage reservoirs management, prognostic hydrological
models, early warning system for possible floods and similar measures, are also very
important.

KEY WORDS water resources, climate change, adaptation measures, water use, water
protection, protection from devastating water effects
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SUSTAINABLE WATER MANAGEMENT FOR IRRIGATION:
FROM EFFICIENCY TO ECO-EFFICIENCY CONCEPT

i

Mladen Todorovié

CIHEAM - Mediterranean Agronomic Institute of Bari, Via Ceglie 9, 70010 Valenzano Bari, Italy
corresponding author: mladen@iamb.it

Regional strategies in sustainable water management for irrigation should pursue the
integrated water management approach that can amalgamate different interests of
stakeholders across administrative, hydrological and management scales. This addresses
different challenges of regional water management including: i) the resolution of conflicts
between sectors in order to balance the “demand vs. availability” equation, ii) the
“agronomy-engineering” symbiosis to optimize the performance of irrigation networks, and
iii) the adoption of the eco-efficiency approach as a modern management concept and
indicator of sustainable water use. The concept of eco-efficiency aims to bridge the gap
towards the effective implementation of integrated water management at different scales
since it contemplates, in a consistent and rational way, technical, environmental, social and
economic aspects of water management. A case study is presented to demonstrate how the
eco-efficiency approach was applied over a large irrigation district located in Puglia region
(Southern Italy). The performance of agricultural water management at the irrigation scheme
scale is assessed by means of three fundamental indicators: 1) the resources exploitation
index (i.e. the ratio between water withdrawal and availability at the hydrological unit scale);
2) the overall technical (engineering and agronomic) agricultural water management
efficiency (i.e. the multiplier of efficiencies of each management stage across the water
supply chain), and 3) the eco-efficiency expressed as (i) the ratio between the overall
economic benefit and total water withdrawal for agricultural sector and (ii) the ratio between
the overall economic benefit and total CO, emissions caused by irrigation and
complementary agronomic practices. The eco-efficiency concept provides the opportunity to
upgrade the set of common indicators for the assessment of agricultural water management
and to introduce a new conceptual frame that evaluates the performance of irrigation schemes
and adopted management practices in a more comprehensive way. Eco-efficiency has not a
specific spatial and temporal context. Instead, it is a concept of global interest and it is
spreading independently across the hydrological scales and water management units.

KEY WORDS: integrated water management, irrigation, eco-efficiency, water supply, water
demand.
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IMPACT OF IRRIGATION OF SOYABEAN (Glycine max (L.) Merr.) IN
SLAVONIA CLIMATE CONDITIONS

Marko Josipovi¢*', Borivoj Peji¢’, Monika Markovié®, Aleksandra Sudarié*, Hrvoje
Plav§ié, Darija Gali¢ Subasié®

!Agricultural institute Osijek, Juzno predgrade 17, 31.000 Osijek, Croatia

2University of Novi Sad, Faculty of Agriculture, Dositeja Obradovi¢a 8, 21.000 Novi Sad, Serbia
%Josip Juraj Strossmayer University of Osijek, Faculty of Agrobiotechnical Sciences Osijek,
Vladimira Preloga 1, 31.000 Osijek, Croatia

*corresponding author: marko.josipovic@poljinos.hr

The long-term stationary field trial with irrigation (A), nitrogen fertilization (B) and soybean
varieties (C) has been performed from 2006 to 2015, on the experimental field of Agricultural
Institute Osijek, Croatia. The experiment was duplicated for maize — soybean rotation, set by
split-split plot method according to randomized block design in three replicates. The basic
plots of tested factors were 240 m?, 120 m? and 30 m?, for irrigation, N fertilization and
genotype, respectively. On the main factor treatments (A) soil moisture maintained from 60
t0100% (A2), from 80 t0100% (A3) of field water capacity = FWC and control treatment
(A1, no irrigation). Sub factor was nitrogen (N) fertilization, B1 = 0 kg N ha™, B2 = 100 and
B3 = 200 kg N ha™. Sub-sub factor was soybean variety, created at Agricultural institute
Osijek, Lucija, Vita, Ika and Tena. Soybean was sown at end of April, 60 plants m?,
respectively. Weed protection was made by metribuzin 700 g kg™ and 960 S-metolaclor g I™%.
Irrigation was performed by self-propelled rain wings, soil moisture status either of 60% (B2)
or 80% (B3) of the field water capacity (FWC = 39% g cm?®). Soil water content was
measured by Watermark soil moisture instrument (15 and 25 cm deep). On the grain samples
were measured the protein and oil content but from the plant samples grain yield components.
Long term mean (1961-1990.) of precipitations is 368 mm and air temperature 18.5 °C during
the growing season. The soil is eutrical non-calcareous brown soil developed on calcareous
loess substrate middle gley and silt clay loam texture. In Slavonia region precipitation and
irrigation were dominant factor for grain yield and quality of soybean. These results could be
used as a reliable base for soybean growers in the region, regarding the grain yield and some
quality parameters of soybean and optimization of water used on irrigation.

KEY WORDS: irrigation of soybean, N fertilization, variety, yield, protein and oil content

49


mailto:marko.josipovic@poljinos.hr

o SERBIAN SOIL SCIENCE SOCIETY
pring

4]
S

Symposium — Irrigation and drainage in the light of climate change

IRRIGATION AS ADAPTATION AND MITIGATION MEASURE IN
CHANGING CLIMATE

Ordan Chukaliev'*, Vjekoslav Tanaskovik®, Dusko Mukaettov?, Aleksandra Martinovska-
Stojcheska®, Lazo Dimitrov?

!Ss Cyril and Methodius University in Skopje , Faculty of Agricultural Sciences and Food, 16-th
Makedonska brigade 3, 1000 Skopje, North Macedonia

2Ss Cyril and Methodius University in Skopje, Institute of Agriculture, Bulevar Aleksandra
Makedonskog , 1000 Skopje, North Macedonia

*corresponding author: ordan.cukaliev@fznh.ukim.edu.mk

The review of the existing documents addressing agriculture and climate change in North
Macedonia showed high vulnerability and significant drop in yield and production,
particularly for non-irrigated agricultural land. The different empirical and biophysical
models used, produced similar results concluding that crop productivity will be mostly
limited by increased water deficit during the growing season. Most of the crops analyzed
(winter wheat, maize, sunflower, grape, alfalfa...). will experience yield reduction as result of
the changing climate. The analysis of the number of adaptation options revealed irrigation as
best available option for crop production in changing climate. Lately, attention was paid on
development of the set of different irrigation scenarios for testing the effect of irrigation on
productivity in present and future climate. The research based biophysical modeling
(CropSyst model) and different scenarios of using drip and furrow irrigation for table and
wine grape show that there is not significant difference in the modeled yield for irrigation
technique, net application amount of 120 and 160 mm, nor between 3 and 5 application rates.
However, the differences between non irrigated scenario and all irrigation scenarios show
much higher productivity in changing climate, compared to other measures tested
(application of UV nets and growing grape on higher elevation). Moreover, irrigation show
very good mitigation potential, particularly using of photovoltaic irrigation (PVI). Several
different scenarios were tested and investment in photovoltaics for replacing the fosil fuel
pumps will achieve significant GHG saving, and return of investment (ROI) for the most
crops will be from 6 to 10 years, despite winter wheat with 20 years ROI period. Replacing
electricity pump with PVI will not provide ROI for any crop during the lifespan of the
photovoltaics. However, using the existing incentives from IPARD program for investment in
photovoltaic shortened the ROI period by half in case of replacing the fossil fuel pump and
made feasible replacing the electricity pump (ROI from 12-19 years). Moreover, the
mitigation potential of the measures can be evaluated by reducing the emission by unit of
product. The increased productivity and no emission from photovoltaic irrigation made it
excellent choice for converting the non-irrigated land in irrigated and boosting productivity
with no additional emission and decreased emission by unit of product.

KEY WORDS: irrigation, climate change, adaptation, mitigation
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OLIVE GROWING IN MONTENEGRO: WATER AND SOIL
REQUIREMENTS

i

Mirko Knezevi¢*', Marija Marko&*, Ana Topalovié*, Biljana Lazovié', Daliborka Lekic*

University of Montenegro, Biotechnical Faculty, Mihajla Lali¢a 15, 81000 Podgorica, Montenegro
*corresponding author: mirkok@ucg.ac.me

Rainfed olive production relying on autochthonous varieties growing has been an ingrained
traditional agricultural practice in the southern of Montenegro for centuries. Favorable pedo-
climatic conditions that prevail at the Coastal area enabled olive to become leading fruit
species. With about 450000 productive trees olive covers surface of approximately 3200
hectares. However, due to the implementation of extensive agro- and pomo-technical
measures, insufficient annual production of olive fruit (below 500 tons) is obtained , creating
a need to import high quantities of olive per year. Montenegrin olive groves are
predominantly ancient, characterized by high trees, from 7 to 10 meters in average.
Considering favourable agro-climatic potentials of Montenegro for intensification of olive
production, activities such as the establishment of new plantations, as well as regeneration
and revitalization of the existing ones have been undertaken during the previous period. In
the last five years, various scientific experiments were successfully conducted regarding the
investigation of impacts of different soil and water conditions on olive growth and
development, water and nutritional requirements, as well as on the olive and olive oil
production and quality. The main results and conclusions of several researches using different
tools for soil water balance monitoring and irrigation scheduling are presented in this paper.
Introduction of irrigation at the field scale resulted with olive yield difference between
rainfed and irrigated orchard from 6.04% to 11.6%. Moreover, recommendations with further
development directions based on the current challenges and development opportunities of the
Montenegrin olive sector, are provided.

KEY WORDS: olive, irrigation requirement, nutritional status, soil
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MONITORING THE OCCURRENCES OF WATERLOGGED AREAS
ON AGRICULTURAL PLOTS BY USING SATELLITE IMAGES

Atila Bezdan®', Bosko Blagojevi¢*, Jovana Bezdan', Milica VraneSevié*

"University of Novi Sad, Faculty of Agriculture, Trg Dositeja Obradovica 8, 21000 Novi Sad, Serbia
*corresponding author: atila.bezdan@polj.edu.rs

The yield amount and yield stability of agricultural crops in VVojvodina region largely depend
on the ability of water management to cope effectively with the occurrences of inland excess
waters. Due to the importance of water management in Vojvodina (85% of the territory is
endangered by floods from inland waters), significant funds are allocated for the maintenance
of the canal network of the drainage systems. Accurate and timely detection of the
waterlogged areas on agricultural plots would contribute to the optimal planning and
implementation of land reclamation measures and would increase the efficiency of drainage
system maintenance. In this study, the possibility of detecting the occurrence of waterlogged
areas by satellite images of different sources and technical properties was investigated.
Satellite images from the Landsat 8, Sentinel 2, RapidEye, and PlanetScope missions were
used. The area of research were agricultural plots in the municipality of Titel, in the period
May - July 2019, because in that area and in that period, large amounts of precipitation were
recorded that caused the formation of water loggs. The NDW!I (Normalized Difference Water
Index), MNDWI (Modified Normalized Difference Water Index) and NDVI (Normalized
Difference Vegetation Index) indices were used for the detection of surface water and
vegetation conditions. Satellite images from RapidEye and PlanetScope missions have fairly
high spatial resolution; the pixel size is 5 m and 3 m, respectively; but as they have an
insufficient number of spectral bands, they were used only for the visual assessment of the
occurrence of waterlogged areas in the visible part of the spectrum and for the assessment of
vegetation conditions by using NDVI. The visual inspection of these satellite images could
not clearly show the appearance of surface water and wet land on agricultural plots. Satellite
images from Landsat 8 and Sentinel 2 missions have lower spatial resolution; the pixel size is
30 m and 10-20 m, respectively; but they have a fairly wide spectral range which allows the
calculation of NDWI and MNDW!I indices. For the detection of waterlogged areas, the best
results were achieved with the MNDWI calculated by using Sentinel 2 satellite images. In the
observed period, a time series of 7 maps of the MNDW!I1 were created, which enabled the
detection of all phases of the development of waterlogged areas from the beginning of
formation, final spatial extent and retreat. Analyzes showed that the waterlogging in the study
area and in the observed period spread to about 12% of the total arable land. The obtained
results indicate that satellite images can be used as a valuable support to water management
and agriculture for the purpose of determining the spatial distribution of waterlogged areas on
agricultural plots.

KEY WORDS: waterlogged areas, remote sensing, satellite images
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INFLUENCE OF IRRIGATION ON YIELD, QUALITY OF GRAPES
AND WINE OF CABERNET SAUVIGNON VARIETY
Dragan Vujovié

University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
corresponding author: draganv@agrif.bg.ac.rs

It is a well-known fact that the vine is quite tolerant to soil water deficit. However, previous
research has shown that the yield and quality of grapes and wine improve under irrigation.
The aim of this paper is to assess the influence of irrigation on the yield and quality of grapes
and wine of the Cabernet Sauvignon variety grown in Trebinje vineyards in Herzegovina.
The experimental plot was planted in 2006 and 2007 in an 8-year-old vineyard grown on terra
rosa. The experimental plot included two research treatment blocks with 50 vines each: a
control treatment without irrigation (K) and treatment with irrigation (1). The furrow
irrigation was applied. The distance between the irrigated and non-irrigated vines was two
rows (4.4 m). Irrigation was applied using water from well, taken by the buckets of known
volume. The soil water potential was measured at different depths using a tensiometer.
Irrigation began when the tension dropped below the critical value of 80 kPa. During the first
year of the research, irrigation was applied three times: with 40 L/m? in June and July and
with 20 L/m? in August. In the second year of the research, irrigation was also applied three
times with 60 L/m?in June, July and August. Precipitation was 450 mm in the first year and
530 mm in the second year of the research. Climate, soil, physiological processes in a plant,
air temperature and wind directly affect evapotranspiration (amount of water consumed) by
the vine. The dynamics of water consumption from the opening of buds until blooming is
about 2%; during the blooming period - about 10%; from sprouting until veraison - about
43%; from veraison until full ripeness of berries - about 45%. Water tension and high
temperatures (often present during summer months) reduce the intensity of photosynthesis
and thus directly affect the synthesis of phenolic compounds. The obtained results show that
irrigation increased the yield by about 20% and no reduction in the sugar content in the
berries. The berries in irrigated vines are larger than those in control one. Irrigation increases
the total acids in the berries and slightly reduces the sugar content. The must obtained under
irrigation conditions contained a slightly higher amount of potassium - about 12%. Irrigation
also induced a slightly higher content of malic acid and total acidity of about 15%. Tannins
and anthocyanins in wine were slightly lower under irrigation conditions. The results of the
sensory analysis of wine showed slightly better results without irrigation, due to a slightly
increased grape yield.

KEY WORDS: vine, soil; irrigation, berries; must; wine;
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SOIL AS ABASE FOR RATIONAL WATER MANAGEMENT
AND SOIL EROSION
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SOIL SUITABILITY FOR IRRIGATION IN SMEDEREVO AREA

i

Milivoj Beli¢™, Ljiljana Ne$ié*, Borivoj Peji¢t, Vladimir Ciri¢', Ksenija Maékié¢*, Dragan
Radovanoviél, Dragana Marinkovié

'University of Novi Sad, Faculty of Agriculture, Dositeja Obradovi¢a 8, 21.000 Novi Sad, Serbia
*corresponding author: belicm@polj.uns.ac.rs

For the purposes of the study “Water supply for agricultural purposes on the territory of the
city of Smederevo on the surface of 1535 ha, southward from the motorway”, detailed
pedological filed and laboratory surveys were conducted during 2017. The aim was to
execute assessment of soil suitability for irrigation as a basis for growing orchards and
possibility of irrigation in fruit production. The largest portion of the terrain subject to the
research is used for plant production. However, the yield from cultivated plants is very low,
especially during seasons with little precipitation. Irrigation water is of strategic importance,
and shortage in irrigation water is one of the hindering factors concerning increase in yield. In
the field research, 58 pedological profiles were opened. It was described external and internal
morphology and samples were taken from characteristic soil horizons for exemination
physical and chemical properties of the soil. Solum depth and order of horizons, mechanical
soil composition, soil structure, physiological usefulness of water, incline, infiltration,
internal drainage, salinity and alkalinity were analyzed in detail. Based on determined
topographic and pedological characteristics it was executed Classification of soil according to
irrigation suitability (Miljkovi¢, 2005). Soils belonging to irrigation suitability class | and 11
have not been found in the tested area. Of total area, 56.03% of soil (857.27 ha) belongs to
class Illa, consisting of colluvium (1.80%), non-carbonate vertisol (26.94%), carbonate
vertisol (11.26%), vertic cambisol on alluvial sediments (13.40%), vertic cambisol on clayic
sediments (2.63%). Class Il1lb comprises 43.97% of soil (627.73 ha), consisting of ilimerized
cambisol on alluvial sediments (15.60%), vertic gleyic cambisol on alluvial sediments
(20.70%), fluvisol (0.20%), gleysol (0.39%), pseudogley (7.09%). Considering poor natural
drainage and clayey mechanical composition, along with terrain incline, the proposed method
for the tested area is local drip irrigation and micro-irrigation, and subsurface drip irrigation.

KEY WORDS: morphological, physical and chemical properties of the soil, soil suitability
class for irrigation
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INFLUENCE OF LONG-TERM IRRIGATION ON BASIC CHEMICAL
CHARACTERISTICS OF FLUVISOLS

i

Bosko Gaji¢"", Branka Kresovic®, Borivoj Peji¢®, Angelina Tapanarova’, Zorica
Sredojevi¢*, Miodrag Tolimir?

'University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Belgrade, Serbia

*Maize Research Institute ,,Zemun Polje”, Slobodana Bajic¢a 1, 11185 Belgrade, Serbia
3University of Novi Sad, Faculty of Agriculture, Dositeja Obradovic¢a 8, 21000 Novi Sad, Serbia
*corresponding author: bonna@agrif.bg.ac.rs

The effects of long-term (>150 years) surface irrigation on the basic chemical characteristics
of Fluvisols were studied in eight fields in the Beli Drim river valley in the vicinity of Kline,
Kosovo and Metohija, Serbia. The chemical variables were measured in the Ah horizon (0—
90 cm) to compare non-irrigated meadow and irrigated arable soils. The chemical variables
were: pHp20, humus content, calcium carbonate content (CaCOs3), hydrolytic acidity (y1),
exchange acidity (T-S = H* + AI*"), exchangeable bases cations (S), cation exchange
capacity (T) and base saturation ratio (V = S/T). The chemical characteristics of the soil
samples tested are quite favorable and quite uniform in the Ahp horizon, while they are
somewhat less favorable, though not extremely unfavorable, below the plowzone horizon of
most deeper profiles. In three of the seven irrigated arable fields studied, the calcium
carbonates were leached from the Ah horizon, as well as from the Ah horizon of the irrigated
meadow soil. In irrigated arable soils, chemical data shows, on average, a slight increase in
PHu20 (by 0.07 pH units), as well as a considerably decrease in humus (by 2.00-4.75%), S
(by 4.98-12.98%) and T (by 12.80%) compared to non-irrigated meadow soil. y;, T-S, and V
show almost the same values in non-irrigated and irrigated soils. The variation in chemical
soil properties show that within >150 years of surface irrigation a slight process of
acidification and dehumidification occur. Soil chemical data suggest that the acidification
process and the increased soil dehumification risk must be controlled in order to achieve and
maintain a sustainable high productivity of the investigated soils

KEY WORDS: Fluvisol, humus; pH; soil adsorption complex
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VARIATION IN SOIL ORGANIC CARBON STOCKS IN THE SOILS
OF FOOT AND TOE SLOPES OF MOUNTAIN VUKAN, EAST-
CENTRAL SERBIA

Ljubomir Zivoti¢'", Svjetlana Radmanovi¢!, Branka Zarkovié', Vesna Radovanovié®,
Jelena Bogosavljevi¢', Aleksandar Djordjevi¢t

'University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
*corresponding author: ljubomirzivotic@yahoo.com

The global estimates of soil organic carbon (SOC) stocks using modeling approaches are
prone to under and overestimations. The aim of this work is to present the variation of SOC
stocks at the foot and toe slopes of Mt. Vukan, East-Central Serbia. Investigated area is
located at the contact of Jurassic limestones and dolomites, and fluviatile-colluvial deposits.
Soil survey encountered 42 soil profiles and collection of 183 soil disturbed samples, and five
undisturbed samples per each horizon. Humus content was determined by Tjurin method.
Five different soil mapping units, according to national classification, were discovered at 168
ha of Great Field: Colluvial Kalkomelanosols, Calcaric Chernozems, non-carbonate
Chernozems, Eutric Cambisols, and Colluvial Soils. SOC stocks extracted from Soilgrids
ranges between 65-72 t ha™ for 0-30 cm depth (avg. 67.0 t ha™). Measured data indicate
much higher variations, between 50.2 and 110.6 t ha™*, with an average value of 77.8+16.3 t
ha*. Hence, around 15% difference was found between measured and estimated data. Eutric
Cambisols have the lowest SOC stocks, 61.3+9.9 t ha™, lower then estimated value. All other
soil types have higher SOC stocks compared with modeled data. Non carbonate Chernozems
have an average SOC stocks of 72.6+10.8 t ha™, whereas Colluvial soil have similar values,
73.68.2 t ha™. The highest SOC stocks was found in Colluvial Kalkomelanosols, 89.6+15.8
t ha', followed by Carbonate Chernozems, 84.3+9.3 t ha™. These values are for 25-33%
higher compared with modeled data. Variation of SOC stocks data has normal distribution for
all soil types (11.0-18.0%). Our results indicate that global SOC stocks are underestimated in
the area of Great Field and that SOC stock can face large variations on small area. These
variations might be related to the impact of landscape and land use practices, and are relevant
to soil mapping units. Another raising question raised from this study is related to the number
of samples that should be collected in SOC campaigns in the conditions of high soil spatial
variability.

KEY WORDS: soil organic carbon stocks, East-Central Serbia, National soil classification
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BASIC PHYSICAL PROPERTIES OF TECHNOGENIC SOILS WITHIN
STANARI COALBASIN
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This paperwork presents the results of basic physical properties of technogenic soils within
the coalbasin Stanari located in Republika Srpska (BiH). These technogenic soils determine
the surfaces made artificially in the open pit zone, ie subject to mining activities. Two types
of technogenic soils, Deposol and Rekultisol, have been surveyed. For the purpose of
analysis, the sample soils have been taken at two locations used for overburden disposal that
have undergone the reclamation measures in the period of four and five years. Reclamation is
carried out in two phases: technical and biological. In the phase of biological reclamation,
grassland formation was performed by sowing grass-leguminous mixture. The analysis of soil
cover the basic physical properties as they follow: mechanical composition (soil texture),
texture classification, bulk specific and density, capacity for air, total porosity, capillar
capacity and filtration. Six samples in their normal state have been taken for analysis by
Kopecki method together with two average samples in deteriorated state. Samples were taken
from the surface layer of technogenic soils (0 - 30 cm). The sandy-clayish Deposol and
Rekultisol with quarc mineralogical composition have high values of specific bulk (2.6 — 2.7
g cm™) and bulk density (1.53 — 1.7 g cm™), low porosity (37 — 41.8%), low capacity for air
and water, and medium filtration (1.33 — 1.5 mday). The results of Deposol and Rekultisol
samples of loam-clay texture indicate that the soil is represented by medium value of specific
bulk (2.65 g cm™) and high value bulk density (1.68 g cm™), low porosity (37.1 — 44.2%),
capillary capacity is in the range 42.2 — 43.7%, low capacity for air (0.3 — 3.8%), and variable
filtration (1.15 — 6.3 m day™).

KEY WORDS: Deposol, Rekultisol, texture, porosity, filtration
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HYDROLOGICAL PROPERTIES OF THE HUMOGLEY SOIL OF
CELAREVO AND KOVILJ MARSH

Sasa Peked™*, Marina Milovié*, Velisay Karakli¢*
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*contact author: pekecs@uns.ac.rs

The paper presents the hydrological properties of humogley soil in the area of Celarevo and
Kovilj marsh. The granulometric composition and dynamics of groundwater of these soils in
relation to the Danube water level during 2006 and 2007 year were examined. The
granulometric composition and the distance from the Danube riverbed are of great
importance for the hydrological properties of these hydromorphic soils. The examined soils
are characterized a heavier granulometric composition in a powerful surface humus horizon
with a depth of 45 to 70 cm, where the texture classes are: sandy clay loam and clay loam.
The lower parts of the profile are subhorizons of gley, with lighter mechanical composition,
with texture classes: sandy loam, loamy sand and sand. The highest relative groundwater
level in these soils ranged from 44 to 70 cm in 2006 year and from 72 to 90 cm in 2007 year.
The lowest relative groundwater level was in the range of 110 cm to 175 cm during 2006,
while in 2007 year it was from 154 to 224 cm. The amplitude of groundwater variation
ranged from 66 to 132 cm and 82 to 134 cm, respectively, depending on the year of
monitoring. The influence of the Danube water level on the variation of groundwater levels is
visible. In the first year of the research, the water level was extremely high, and the impact on
the groundwater level was correlated from 0.67 to 0.88. In the second year of the research, a
lower water level was recorded, which showed a weaker impact on the groundwater level
with a correlation from 0.12 to 0.39. Considering the distance from 1632 to 1916 m from the
Danube watercourse, a significant influence of higher water level on the groundwater level of
the studied soils is observed, while at lower water level this influence is much smaller.

KEY WORDS: Humogley, hydromorphic soil, groundwater, Danube water level
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CHARACTERIZATION OF SOIL AND SEDIMENTS OF RUSSAND'S
SALINE HABITAT
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In order to characterize the saline habitat of Rusanda, total of 19 samples were collected, 5 of
which were from arable farmland, 6 from pasture and 8 sediments from the coastal part of
Lake Rusanda and associated canals. The representative soil samples were taken using an
agrochemical probe from the 0-20 cm layer, and the sediments were taken using a probe with
a sludge sampling extension. All laboratory analyzes were performed in accredited 1SO
17025, Laboratory for Soil and Agroecology: mechanical composition, basic fertility
parameters, pseudototal content (MW digestion with .:HNO3 and H,O;) and available content
(EDTA) of: Cu, Zn, Co, As, Pb, Cd, Ni, Cr. Sediment samples had the heaviest mechanical
composition, followed by pasture samples and arable land samples. Sediment samples have
the highest, slightly alkaline reaction, which is due to the leaching of carbonates and water-
soluble salts to the lower terrain of the stagnant waters and canals from which the sediments
were sampled. Harmful to toxic high content of available P and K is found in 4 out of 5
samples of arable land, as a consequence high content of available form of P and K in 40% of
sediment samples was recorded. Increased metal content over MAC was detected in the case
of one sample for copper from arable land from vineyards (189.1 mg kg™) and nickel from
pasture (55.7 mg kg™). Over the threshold value for sediment, the following number of
samples were detected: 1 for Cu (89.2 mg kg™), 1 for Zn (228.3 mg kg™), 4 for Co and 3 for
Ni. Based on the available metal content, copper in sediment is of anthropogenic origin,
which might be due to soil erosion from vineyards. High zinc content in one sample is also of
anthropogenic origin, while other elements had geochemical origin of heavy metals. Based on
the results obtained, the sensitivity of the localities and the mosaically distributed small
production lots around Lake Rusanda, it is necessary to change the usual production practices
to the principles of high nature value farming.

KEY WORDS: soil, sediment, saline soils, heavy metals
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COST-BENEFIT ANALYSIS AS A PART OF SUSTAINABILITY OF
THE PROJECT OF REMEDIATION FOR LAND: A CASE STUDY
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Investment project decisions are usually tied to large investments in the financial assets of the
present, while revenues and benefits are realized for many years to come. As a result,
deciding on the long-term investment of funds in investment projects is associated with high
uncertainty (risk) of achieving the expected socio-economic results. The main objective of
the research in this paper is to evaluate the effects of the project of rehabilitation of degraded
areas of agricultural land at a location in the immediate vicinity of a populated area in the
southwestern part of the Republic of Serbia. Degraded areas are the consequence of waste
disposal. The research will determine the economic effectiveness of different scenarios -
Cost-Benefit analysis. The focus is on the possibility of choosing a viable investment
alternative. The level of uncertainty can be reduced by a good estimate, such as: Can project
costs be shared between users? Is the amount of investment greater than the benefit? etc.
With such projects, the low rate of return on investment does not necessarily mean that the
project should be rejected, but the decision is made on the basis of Cost-Benefit Analysis
(CBA). Cost-benefit analysis is seen as one component of a broader assessment within
integrated area management. In relation to the application of standard financial analysis,
Cost-Benefit analysis also covers the social dimension. Thus, applying the CBA can
determine whether the total benefit of the project to the company exceeds the total cost of the
company. The Benefit / Cost Ratio (BCR) shows how much net benefit can be achieved per
unit of cost. The choice of a viable investment alternative will be made on the basis of
financial and economic analysis, as two integral parts of Cost-Benefit analysis.

KEY WORDS: Cost-Benefit analysis, land remediation, sustainability
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SOIL EROSION INTENSITY AND SOIL ORGANIC MATTER
DINAMICS: TRADITIONAL CULTIVATION VS. PERENNIAL GRASS
AS A COVER CROP
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Dusko Mukaetov**, Hristina Poposka®
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Soil erosion in a condition of intensive agricultural production systems, like vineyards and
orchards on inclined terrains, is a serious form of land degradation. The processes of soil
erosion are additionally accelerated, with the negative impact of climate change, especially in
arid and sub arid regions. Main objective of this study was to estimate the influence of certain
adaptive measures on soil erosion by water, in order to improve or replace the traditional
cultivation practices. In a period of 4 vegetation seasons the influence of perennial grass
cover on soil erosion and soil loss, as a replacement to the traditional cultivation, was
monitored. Soil erosion experimental fields have been established on two locations on an
inclined terrain. The influence of soil tillage practices and different cropping systems on soil
intensity and sediment loss, has been monitored on soil erosion parcels with standard
dimensions (20m length x 4m. width), on a sloppy terrain (12% slope). Sediment collectors
has been established on the outlets of each parcels for collection of the erode soil material.
Soil sediment from each collector, has been collected on a weekly base or immediately after
rainfall events. Soil sediment loss in all four years of monitoring, vary in broad ranges of 0.6
up to 35.4 t ha™ in variant OC in Skopje experimental site. Ration of eroded sediment among
the variants in Skopje site is approx. 1:100, while in Negotino experimental site is only 1:7.
The lost organic matter in variant 1 OC in Skopje site is almost 2 t ha™ for a 4 year period,
while with cover crops is only 19 t ha™. The influence of cover crops on SOM content in top
soil is evident. In Skopje experimental site the SOM content in variant PG increased for 2,
71% or almost double, while in Negotino site for about 0.21%.

KEY WORDS: soil, sediment, erosion, cover crops, soil organic matter
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EVALUATION OF THE QUALITY OF IRRIGATION WATER AT THE
TERRITORY OF VOJVODINA PROVINCE
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Stanko Mili¢*", DuSana Banjac', Borivoj Peji¢’, Zora Luji¢*, Branka Miji¢', Ivana Bajic*,
Jovica Vasin!
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Besides the control of physical and chemical soil properties, intensive crop farming requires
continuous monitoring of irrigation water quality. The use of low-quality water for irrigation
and its undesired effects on soil, cultivated plants and irrigation equipment, cannot be ignored
under the impending climate change and the concerning decrease in soil organic matter
content. The paper aims to show the results of irrigation water quality testing, obtained during
2018 and 2019. The research included 142 samples of water taken at different locations from
canal network or water wells. Water quality evaluation was made according to the following
parameters: pH, electrical conductivity, the dry residue, the ion balance, and the SAR value.
The classification of the US Salinity Laboratory (USSL) for saline soils is customarily used
for this purpose, whereas Neugebauer’s classification established for the region of Vojvodina
was used in addition. The analysis of irrigation water mineralization resulted in the following
values of the observed parameters: the average pH value of the tested water samples was 7.88
(min=7.14 max=9.01), while electrical conductivity ranged between 0.102 and 3.5 dS m™,
with an average value of 0.844 dS m™. The dry residue analysis resulted in a wide range of
values, from 112 mg I™* to 2384 mg I, with an average value of 526 mg I™* . The SAR value
varied, ranging between 0.04 and 16.52 with a satisfactory average of 1.94. According to the
Neugebauer’s classification, the majority of the examined waters belonged to the classes |
and 11 (37% and 40%). Based on the analysis of the chemical composition of irrigation water
and the subsequent classification according to the USSL, the tested water samples belong to
class C2-S1 (57%) and C3-S1 (38%), compared to the total of the tested samples. Based on
the comparative overview of the established classifications, as well as the "additional”
evaluation of irrigation usability (FAO), the examined irrigation waters generally exhibited
good quality.

KEY WORDS: EC, ion balance, irrigation water quality, SAR.

64


mailto:stanko.milic@nsseme.com

SERBIAN SOIL SCIENCE SOCIETY

Symposium — Irrigation and drainage in the light of climate change

YIELD AND POTENTIAL EVAPOTRANSPIRATION OF PEPPER IN
SOUTHERN SERBIA
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Two-year experimental studies (2015-2016) on the conditions irrigation of Ringo F1 pepper
were carried in the river valley of Southern Morava, near NiS. The field trial was set up by
randomized block system in four repetitions using a drop-by-drop system. Irrigation schedule
was determined by tensiometers on the basis of the observed soil matric potential values.
Irrigation pepper was approached when the value of soil matric potential was 20 kPa, 40 kPa
and 60 kPa at a depth of 15 cm, and interrupted when these values were reached at a depth of
30 cm. Calculation of water consumption for evapotranspiration in the conditions of
irrigation was done for each month and for vegetation period in whole, by balancing water
from precipitation during vegetation period, soil supplies, irrigation, and potentially
percolated or flown out water after heavy rains. On the irrigation variant where the soil matric
potential was maintained at 40 kPa, a significantly higher average yield of pepper (48785 kg
ha™) was achieved compared to the irrigated variants where the soil matric potential value
was 20 kPa (45715 kg ha™) and 60 kPa (39550 kg ha™). Water consumption for
evapotranspiration of pepper in irrigation combinations ranged from 511.5 mm (60 kPa) to
628.1 mm (20 kPa). The highest water use efficiency (85.6 kg ha™® mm™) was achieved on
treatment with pre-irrigated moisture of 40 kPa of soil matric potential. The highest pepper
yield was observed at the variant where soil matric potential of 40 kPa was kept. The
calculated evapotranspiration on this variant was 569.8 mm, so that value could be
considered as potential evapotranspiration (PET) of pepper for conditions of southern Serbia
or similar pedoclimatic conditions.

KEY WORDS: potential evapotranspiration, irrigation, pepper, soil matric potential
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EFFECTS OF IRRIGATION REGIME AND SUBSTRATE ON THE
WATER CONSUMPTION AND TEMPERATURE REGIME OF
ENGLISH RYEGRASS (Lolium perenne L.) AND MEADOW FESCUE
(Festuca pratensis Huds)

Marija Cosié*", Aleksa Lipovacl, Aleksandar Simié, RuZica Stridevié', Nevenka Purovic,
Slavisa Dordevié*, Lazar Kaludjerovié1

! University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
*corresponding author: c.marija@agrif.bg.ac.rs

The production of plants in the altered climatic conditions and with limited natural resources,
such as soil and water, requires various agrotechnical systems and measures which provide
economically justified yields. Fresh biomass from meadows and hay represent cheap sources
of nutrients for animals and, therefore, for people. Grasslands are mostly dominated by the
representatives of perennial grasses, which are extremely sensitive to the temperature and
water regimes of the habitat. The aim of this research was to examine the effect of the
combination of irrigation regime and substrate on the water consumption and temperature
regime of perennial ryegrass (Lolium perenne L.) and meadow fescue (Festuca pratensis
Huds). A pot experiment was conducted in the greenhouse at the Faculty of Agriculture in
Zemun with 9 treatments per species in 4 replications. The treatments were: I full irrigation
at 100% field capacity (FC); I, deficit irrigation at 80% FC and I3 deficit irrigation at 50%
FC, with three substrate combinations - Ty peat; T, peat + 10% zeolite (clinoptilolite) and T
peat + 10% bentonite. Water consumption in all treatments was monitored by measuring the
changes in the pot weight once in every three or five days. The measurement of the plant
cover temperature was conducted using a thermal imaging camera (FLIR, T335) every seven
days, which amounted to the total number of eight measurements during the experiment. The
obtained photographs were analyzed in the FLIR Tools software, with the sample of 20
temperatures per treatment. As a result, the crop water stress index (CWSI) was calculated.
The highest average water consumption and irrigation norm were measured for I, T3 treatment
of perennial ryegrass (6822 g), while the lowest was at the 13T, treatment of meadow fescue
(2121 g). The highest dry matter yield was obtained at the I3T; treatment of perennial
ryegrass (2.85 g), while the lowest was at the 13T treatment of perennial ryegrass (1.69 g).
The highest average temperature and CWSI were found for perennial ryegrass at the I5T,
treatment (18.54°C and 0.18, respectively). The lowest temperature and the negative average
value of CWSI were found for meadow fescue at the 1;T; treatment (17.53°C and -0.01). The
analysis of the results showed the statistically significant difference of the effects of the
applied treatments on water consumption, temperature regime and growth of perennial
ryegrass in comparison to meadow fescue.

KEY WORDS: irrigation, substrate, crop water stress index, English ryegrass, meadow
fescue
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WATER-YIELD RELATIONS OF FIBRE HEMP (Cannabis sativa L.) IN
TEMPERATE CLIMATE CONDITIONS
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*corresponding author: pejic@polj.uns.ac.rs

The experiments showing the effect of irrigation on yield and evapotranspiration of fibre
hemp (Cannabis sativa L.) were conducted at the experimental field of the Alternative Crops
Department, Institute of Field and Vegetable Crops, Novi Sad, Serbia in 2019. Hemp variety
Marina was used for the trials. The row spacing was 0.125x0.04 m. The size of the
experiment plot was 2.5 m? (8 rows x 0.125 m x 2.5 m) and was replicated three times. The
trial was established as a block design and adapted to technical specifications of drip
irrigation system. The plants were irrigated with a laterals placed at 0.5 m distance with
drippers spaced every 0.33 m. Drippers had an average flow of 2.0 | h™ under a pressure of
70 kPa. Irrigation schedule was based on the water balance method. Daily evapotranspiration
(ETq4) was computed from the evaporation from an open water surface (E,;) and and crop
factor (F). The E, values were measured by Class-A pan located at Rimski Sanéevi
meteorological station. F values used for ETy calculation were 0.42 for April and May and
1.0 from June to the harvest (11 August). The irrigation depth was restricted to the soil depth
of 0.4 m. In other words, irrigation started when readily available water in the soil layer of
0.4 m was completely depleted by plants. The irrigation rate was 30 mm at the beginning of
the season, 40 mm in the middle of the season, and the amount of water added by irrigation
was 100 mm during the entire season (3", 18" and 26™ July with irrigation rate of 30 mm, 30
mm and 40 mm respectively). The trial included irrigated and non-irrigated, control variants.
The irrigation water use efficiency (IWUE, kg m™) was calculated as the ratio between the
yields obtained on irrigated and non-irrigated variants and the irrigation water applied.
Irrigation significantly affected the yield of green biomass (46.4/35.7 t hal), green stalk
(37.3/26.7 t ha), dry stalk (12.9/10.3 t ha™) and the yield of fibre (5.3/4.2 t ha™), but not on
fibre percentage (40.6/41.1%) and height of plants (2.5/2.3 m). Water used on
evapotranspiration in irrigation conditions (ETy,) was 450 mm, while in non-irrigated control
variant it amounted to 254 mm (ET.). IWUE in relation to the yield of fibre was 1.1 kg m=.
These preliminary results could be used as a good platform for hemp growers in the region,
regarding the yield of fibre and optimization of water used on irrigation.

KEY WORDS: fibre hemp, yield, evapotranspiration

67


mailto:pejic@polj.uns.ac.rs

SERBIAN SOIL SCIENCE SOCIETY

Symposium — Irrigation and drainage in the light of climate change

EFFECT OF IRRIGATION ON LEAF AREA INDEX (LAI) AND MAIZE
YIELD
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The experiment of the effect of irrigation on maize yield and leaf area index (LAI) was
conducted at the experimental field of the Alternative Crops Department, Institute of Field
and Vegetable Crops, Novi Sad, Serbia. Maize Hybrid NS 3023 (FAO 390) was used for the
trials. Sowing was done on 0.7 x 0.19 m between and in the rows. The size of the experiment
plot was 14 m? (2 rows x 0.7 x 10 m) and was replicated three times. LAl was detected on 9
plants both on irrigated and variant without irrigation at the time of milk maturity. Leaf area
was determined by multiplying the length by the width of the leaves with a correction factor
for maize 0.75 (shape factor). By summing the measurements on all leaves, the leaf area per
plant (m™) was obtained. LAI value (m* m™) was obtained by multiplying the leaf area per
plant with the number of plants per m? (7.5 plants per m®). The plants were irrigated with a
lateral placed in every row with drippers spaced every 0.33 m. Drippers had an average flow
of 2.0 | h™* under a pressure of 70 kPa. Irrigation was based on the water balance method.
Daily evapotranspiration (ET4) was computed from reference evapotranspiration (ET,) and
crop coefficients (kc). ET,was calculated by Hargreaves equation. Kc were 0.3-0.5, 0.7-0.85,
0.9-1.1, 0.8-0.9, 0.5-0.6 for April and May, June, July, August and Septenber respectively.
The irrigation depth was restricted to the soil depth of 0.4 m. In other words, irrigation started
when readily available water in the soil layer of 0.4 m was completely depleted by plants.
The trial included the non-irrigated, control variants. The trial was established as a blocks
design and adapted to technical specifications of drip irrigation system. The irrigation rate
was 30 mm at the beginning of the season, 40 mm in the middle of the season, and the
amount of water added by irrigation was 150 mm during the entire season (4 July 30 mm, 40
mm 22 July and 1, 16 August). Irrigation significantly affected both, the yield (10.559/7.276 t
ha) and LAI (4.08/3.50 m? m™) of maize.

KEY WORDS: maize, yield, leaf area index (LAI)
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SPATIAL AND TEMPORARY DISTRIBUTION OF THE REFERENCE
EVAPOTRANSPIRATION IN THE BANAT REGION IN VOJVODINA
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Reference evapotranspiration (ETo) is an important agrometeorological parameter in
climatological and hydrological studies, as well as in irrigation planning and management.
Understanding the climate changes impact on the reference evapotranspiration variation, is an
important component for improving conditions in agricultural systems due to potential
adverse effects to achieve designed yield and production. Detecting variations in the spatial
and temporal distribution of ETo at the regional and local level facilitate understanding the
impacts of climate change on hydrology and agriculture. The aim of this study is to determine
whether climatic conditions have caused changes in the spatial and temporal distribution of
the ETo in the northeastern part of the Republic of Serbia, in the last 31 years (1988-2018).
This study was conducted on the territory of Banat, which is divided into three districts,
northern, central and southern, in the Autonomous Province of VVojvodina in the Republic of
Serbia. The CROPWAT 8.0 model was used for ETo calculation, based on a monthly data of
meteorological variables, including maximum and minimum air temperature, relative
humidity, wind speed and sunshine duration, for three cities Kikinda, Zrenjanin and Vrsac
that representing northern, central and southern district, respectively. The obtained maximum
average values of ETo for the Banat region are in the summer months, June, July and August
reaching 131, 147 and 134 mm monthly, respectively, with different spatial and temporal
distributions. It may be concluded that in the last analyzed decade (2008 - 2018), ETo values
were higher than the average 7 out of 10 years, in comparison with the annual average of 876
mm, calculated for the analyzed period of 31 years.

KEY WORDS: Banat region, climatic conditions, reference evapotranspiration, CROPWAT

69


mailto:veselinbezanovic@uns.ac.rs

SERBIAN SOIL SCIENCE SOCIETY

Symposium — Irrigation and drainage in the light of climate change

DROUGHT EFFECT ON GRAIN YIELD OF WINTER WHEAT IN
AGRICULTURAL CONDITIONS OF SOUTH SERBIA
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The aim of these studies was to identify tolerant winter wheat genotypes for drought stress. A
three-year experimental trial was conducted on alluvial soil in river valley of Southern
Morava. The trials were set up in a random block system in three repetitions, at 198 m of
altitude, 43° 19' N of latitude and 21° 54' E of longitude. In the experimental field, winter
wheat sowing was carried out from 10. to 25. October. Seeding rate was 500 germinative
seeds per m% Areas of elementary plots were 6 m? and during vegetation were carried out
usual agrotechnical measures for wheat. Irrigation was carried out by drip irrigation method,
and its term was determined by observing dynamics of soil moisture down to 60 cm of depth
Pre-irrigation soil moisture was 70% of FWC. Soil moisture content was measured by
thermogravimetric analysis in the oven at 105-110°C. Winter wheat evapotranspiration (ET)
was calculated using the water balance method. The average winter wheat grain yield was
124.5% higher under irrigation conditions than drought stress. During the study period, the
average water consumption for winter wheat evapotranspiration under irrigation conditions
was 38.9% higher than without irrigation conditions. On the basis of statistical results of
correlation and principal component analysis (PCA), the efficiency index is determined (SSI,
TOL, MP, GMP, YSI, STI) in selection of wheat genotypes to drought stress. In addition to
the index, Fisher's LSD test showed equal efficiency in identifying tolerant genotypes.
According to the results of the drought tolerance index and the Fisher LSD test, the Pobeda
cultivar had superior drought stress tolerance compared to other wheat genotypes tested. In
Serbia, a small percentage of the area under wheat is irrigated, so it is important to identify
drought tolerant wheat genotypes to obtain stable yields.

KEY WORDS: winter wheat, drought stress, irrigation, evapotranspiration
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ROOT CHARACTERISTICS AND PRODUCTIVITY OF PERENNIAL
RYEGRASS POPULATIONS IN DIFFERENT LEVEL OF IRRIGATION

Dejan Sokolovié'", Snezana Babié', Jasmina Radoviél, Mirjana Petrovié', Mladen
Prijovi¢', Porde Lazarevié*

Institute for forage crops Krusevac, Globoder 37251, Serbia
*corresponding author: dejan.sokolovic@ikbks.com

Tolerance to water deficit in the soil recently became inevitable breeding criterion for rain fed
forage crops. Perennial ryegrass is one of the most productive and quality cool season
grasses, but it is highly drought susceptible. Its drought tolerance is connected with
distribution and depth of plant root system. The objectives of this research were to determine
root distribution and shoots dry matter yield (DMY) of perennial ryegrass populations and
select genotypes which may utilise deeper available soil water with maintained DMY. It was
conducted in semi-controlled conditions in root-screening plastic tubes at the Institute for
forage crops KrusSevac, as completely randomised two-factorial trial in three repetitions. The
first factor in the trial were genotypes, breeding population (BP) selected on a better root
architecture and control cultivar K11. Individual plants of two populations were divided into
an eight clones, each one with three tillers and planted in tubes filled with mortar sand.
Second factor, irrigation, was applied in for treatments. It was initially performed by 100
mlday™ of low strength complete nutrient solution and after one month of growth irrigation
reduction was gradually started (reduction of 25%, 50%, and max. 75%). After four months
of growth the shoots were trimmed, air-dried and DMY was determined. The roots were
extracted, cut into segments of 10 cm in length, air-dried and weighted, as well. The data
were analyzed by ANOVA. Dry matter of roots (DMR) in total, regardless on irrigation, was
7.7% higher for BP then in control, whilst DMR deeper than 90cm was 20% higher. In
reduced irrigation DMR showed statistically significant reduction in both population, but
number of plants with roots deeper than 90cm was significantly higher in BP on all irrigation
levels. Especially in highest irrigation reduction, percentage of deep roots was doubled (from
37.5 to 70%). In the same time average DMY of BP was 11% higher than in control.
Correlation coefficient between DMY and DMR is 0.71 and it is statistically significant,
therefore genotypes with more roots especially deep fraction, showed significantly higher
DMY. After selection of plants with the highest DMY in reduced irrigation, breeding gain per
cycle of selection was 18% in DMY and 21% in DMR. It can be concluded that higher
amount of deeper roots which characterises BP has even been enlarged with water reduction,
in drought conditions. Chosen genotypes from BP are characterised, beside improved
production of deep root fraction, with higher DMY of shoots at reduced irrigation.

KEY WORDS: root distribution, irrigation, perennial ryegrass, dry matter yield
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EFFECT OF DRIP IRRIGATION ON YIELD, WATER
PRODUCTIVITY AND EVAPOTRANSPIRATION OF PEPPER
(Capsicum annum L..)
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Ivana Baji¢"', Borivoj Pejié®, Ksenija Mackié®, DuSanka Bugarski*, Slobodan Viajié*,
Adam Takaé, Miroljub Aksié®

"Institute of Field and Vegetable Crops Novi Sad, Maksima Gorkog 30, 21000 Novi Sad, Serbia

2University of Novi Sad, Faculty of Agriculture, Dositeja Obradovi¢a 8, 21000 Novi Sad, Serbia

3University of Pristina, Faculty of Agriculture, Kosovska Mitrovica - LeSak, 38219 Lesak, Serbia
*corresponding author: ivana.bajic@nsseme.com

The experiment with irrigated pepper was conducted at Rimski Sanéevi experimental field of
Institute of Field and Vegetable Crops in Novi Sad at Vegetable department on the calcareous
chernozem soil on the loess terrace in 2019. Pepper seedlings were transplated on 18 June
and harvest was done manually on 19 September. The plants were drip irrigated with a lateral
per plant row. The drippers spaced every 0.33 m had an average flow of 2.0 1 h™* under a
pressure of 100 kPa. The irrigation was scheduled on the basis of the water balance method.
Two methods were used to compute daily evapotranspiration of pepper (ETg): reference
evapotranspiration (ET,) and evaporation from an open water surface (E,). Crop coefficients
(kc) and corrective coefficients (k) were used to convert ET, and E, values into ETy4. Kc and k
were 0.3-0.4, 0.6-0.7, 0.9-1.1, 0.8-0.9 and 0.4, 0.7, 1.0 and 0.8 for initial, crop development,
mid season, and and season respectively. ET, was calculated by Hargreaves equation. The E,
values were measured by Class-A pan located at a meteorological station near the
experimental plot. Irrigation started when readily available water in the soil layer of 30 cm
was completely absorbed by plants. Water applied by irrigation was 280 mm on both
variants. Differences in the yield (Y) and irrigation water use efficiency (IWUE) obtained
using E, k (42.58 t ha', 15.2 kg m™) and ET, k. (40.78 t ha®, 14.6 kg m™) were not
statistically different. Evapotranspiration rate was 364.2 mm and 337.3 mm on E, and ET,
variant respectively. The fact that the differences in Y and IWUE, between different
calculations of ET4 were not statistically significant indicates that both methods can be
recommended for the calculation of pepper ET4. However, priority should be given to the ET,
k. due to easy accessibillity and reliability of data.

KEY WORDS: pepper, irrigation, yield, evapotranspiration
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EFFICIENCY OF MICROELEMENTS APPLICATION BY
FERTIGATION AND FOLIAR FERTILIZATION IN APPLE
ORCHARDS

i

Ranko Cabilovski'”, Abubaker Brayekl, Klara Petkoviél, Dragan Kovacevié*, Nenad
Magazin', Maja Manojlovié*

1University of Novi Sad, Faculty of Agriculture, Dositeja Obradovica 8, 21000 Novi Sad, Serbia
*corresponding author: ranko@polj.uns.ac.rs

Sustainable apple production requires an adequate amount and application method of
fertilizers for their normal growth and development. The objective of this research was to
determine the efficiency (partial nutrient balance, PNB) of different methods (foliar and
fertigation) and forms (chelates and salts) of microelements (Fe, Mn and Zn) application in
relation to the levels of N fertilization in apple orchard cultivar (cv.) Golden Delicious. The
experiment was conducted on the experimental fields of the Faculty of Agriculture in Novi
Sad during the 2014 and 2015 growing seasons. The results showed that the application of N
fertilizers in 80 kg N ha™ and 160 kg N ha™ led to the accumulation of microelements in
apple leaves and fruits. In addition to that, the use of N fertilizers had a positive impact on the
total yield in both years of research. The application of 160 kg N ha™ had a positive impact
on average fruit weight in the first year, and a total number of fruits per apple tree in the
second year of research, while application of microelements did not have an impact on fruit
weight and apple yield. Strongest effects on the accumulation of micronutrients in leaves and
fruits were observed using foliar fertilization with salts and fertigation with chelates. The
foliar application of Mn, Zn and Fe had significantly higher PNB values compared to soil
application in both years of the experiment. However, most of the PNB values were below
10% indicating the relatively low efficiency of the applied fertilizers with microelements.
Also, the results showed that the effectiveness of fertilizer application with microelements
depends on the agroecological conditions during vegetation, where their impact is greater if
fertilizers are applied by fertigation, regardless of the form of the microelements.

KEY WORDS: fertigation, foliar application, nitrogen
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USAGE OF FERTIGATION IN ORCHARDS ON THE TERRITORY OF
SERBIA

i

. . rl . 72 v * ’2
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PR AGROING”, Leposave Vujosevic, 19, 11000 Belgrade, Serbia
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*corresponding author: office@agroing.rs jovanovic.nikola991@gmail.com

Fertigation is a technical and a meliorative measure that provides accessible plant nutrients. Main
purpose of fertigation through irrigation system is to increase the yield by adding fertilizers that
the plant needs in a certain phenophase, while not being easily accessible to plants in the soil. In
the Republic of Serbia, based on the statistics of the Ministry of Agriculture from 2012, orchards
occupy 4.8% of the total agricultural land area, of which only 2-3% is irrigated. While fertigation
is used even less in irrigation. This research shows the application of fertigation using above-
ground irrigation and subsurface (sub-irrigation) systems by the “drop by drop” method. The aim
of this paper is to show which are the most commonly used fertigation devices in the cultivation
of fruit crops in the Republic of Serbia. Based on the internal databases of the company
"AGROING" and the company "ATP IRRIGATION", the data on the used fertigation devices
were processed. The fertigation methods discussed in this paper are: venturi device, dosatron
device, peripheral pump injection device and “SHAKER” automatic feeding device. The Venturi
device is based on the use of a venturi tube and is the cheapest and least efficient solution. The
dosatron device is a somewhat more modern device that is also based on the venturi tube
principle. The device of injecting fertilizers with a peripheral pump is more and more common
and its advantage is in more uniform injection, it is determined on the basis of the catalog curve
of pressure and flow. The "SHAKER" device enables the injection of the correct dose of mineral
fertilizers in three ways, volumetrically (EC regulation), proportionally and in time. The areas of
plantations covered by this analysis vary from 1-5 ha. Based on the internal database, it can be
concluded that on the analyzed areas (120 hectares in total) 42% currently use Venturi device,
33% peripheral pump device, 16% automatic feeding device, dosatron device in 5% of cases
while other devices are represented in less than 4% of cases. The Venturi device is applied on
small parcels, characteristic of our area, and it is used most often in the cultivation of berries on
smaller areas. The peripheral pump is most often used in apple, pear, hazel, apricot and raspberry
orchards. While "SHAKER", automatic feeding, is used in the cultivation of blueberries. The
future of fertigation devices are in more and more sofisticated methods and precision of
automatic devices that regulate pH and EC value of irrigated water.

KEY WORDS: fertigation, iriigation, fertilization
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Zeljko Mardesic**, Dragan Radovanovi¢*?, David Mardesié*?, Tijana Trifunovié*?
!Aquaduct, Itd., Dunavska 76-78, 11158 Belgrade, Serbia

“University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
*corresponding author: zeljko.mardesic@aquaduct.rs

Intensive agricultural production involves investments in irrigation systems, fertigation
system, as in anti-frost and lowering summer temperatures systems. The investments can be
justified if the equipment is properly designed, constructed properly and professionally
operating and maintaining system. The goal of this work is to see the situation in all phases of
the live of irrigation system and defines the state of use of irrigation system in the production
conditions. Analyzing the situation of the market from the aspect of the implemented systems
(the area under irrigation systems, imported equipment, placed state subsidies) does not
provide an adequate picture of the actual condition. This approach does not illuminate the
possible direction of action to regulate the irrigation business environment and increase the
safety of plant production. With this material we want to analyze the state of irrigation in
Serbia from the aspect of institutional and operational activity in irrigation. The development
of irrigation based on state subsidies, as the basic generator of irrigation systems
implementation, does not provide conditions for sustainable irrigation development nor to
satisfy the needs for feasible plant production. The lack of a strategy for irrigation
development, the liability of parcels that are not in the process of enlarging fields, and the
insufficient application of existing positive laws increases the instability of market and the
non-definition of the roles and responsibilities of the participants in the process of
implementation of the system. In all this, the State did not develop clear methods and
procedures for quality control and protection of investment in irrigation - the evaluation of
the implemented systems. Operation, maintenance of the system and application of modern
fertigation technology is at a worrying low level. Operators are undereducated, so the effects
of irrigation do not justify investments, the system's working life is shorter than the real.

The solution to the problem is in the active participation of the engineers, which gives its
institutional actions a proposal to the public administration for implementation of procedures
that will provide clear steps that define the role and responsibility of each participant in the
process of the implementation of the irrigation system. The active role of the professional
stuff must be shown in the education of the entire market vertically and horizontally, from the
guidance to the users of the system, from the media to the permanent improvement of all
participants in the process.

KEY WORDS: irrigation, development strategy, laws, education
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PROTECTION FROM EXTREME WEATHER CONDITION BY
IRRIGATING WITH PULSE MICRO SPREINKLERS
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'University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
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*corresponding author: dragan.radovanovic@aquaduct.rs

Intensive fruit production involves investment in irrigation systems, fertigation, frost
protection. If the mentioned systems are properly used, the investments are justified by the
height and quality of the yield. Extreme weather conditions during the vegetation season can
damage the plant and reduce the height and quality of the yield. The aim of this work is to
display the system for protection against extreme weather conditions (frost and high
temperatures) system for pulse irrigation (PAF) and comparison of use of the system for
pulse irrigation and classic frost protection system. The basis of the pulse system for
protection from frost and high temperatures is based on thermo dynamic changes that occur
when changing the aggregate state of water. Water when passing from liquid to solid state
frees up energy and this feature is used in pulse system for protection from radiation frost,
and when switching from liquid to gas it consumes energy which leads to plant cooling in
high air temperatures. More energy is spent for the evaporation of 1g water than for its
healing. The comparison of the pulse anti frost system and the classic frost protection system
is based on: way of protecting the plant, the amount of water necessary for the operation of
the system, energy and investment and exploitation costs. The basic difference between the
PAF and the classical system is that in the classical system because of the rotation time of
sprinklers keep relative humidity less than 100% ant evaporation is present, while at the PAF
system maintain the relative humidity at 100% and there is no evaporation. Because of this
technological difference, the pulsation system uses a less of water for work, and therefore the
lower energy consumption required for the operation of the system. It is less consumption of
water, less accumulation, so the PAF, unlike classical, is suitable for small properties.
Investment and exploitation costs are considerably lower for a pulse anti frost system
compare with a classic frost protection system.

KEY WORDS: irrigation, frost protection, high temperature protection, pulse anti frost
technology
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CLIMATE CHANGE, WATER RESOURCES AND DRAINAGE
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DEVELOPMENT OF IRRIGATION SCHEMES FROM
MULTIPURPOSE ACCUMULATION LAKES IN SERBIA

Jelena Dobrié , Milos Radovanovié*, Aleksandar Drobnjakl, Biljana Vasic’l, Milo$ Batalo®,
Jugoslay Jovanovié*

'Public Water Authority Srbijavode, Bulevar umetnosti 2A, 11070 Novi Beograd, Serbia

*corresponding author: jelena.dobric@srbijavode.rs

Climate change is already negatively affecting ecosystems and will continue both in frequency
and intensity till the end of the century. This means that food and water could be less available,
natural disasters more frequent, human health endangered, some species could disappear, and
ecosystems destroyed or degraded. The expected effects of climate change are complex and
multifaceted. In addition to activities on climate change mitigation, the need for the most urgent
development of climate change adaptation systems has become inevitable. Projections based on
climate change in the near future indicate detrimental consequences on the volume of the
overall annual balance of water resources in Serbia. Researches indicate that three quarters of
total precipitation is lost through evapotranspiration annually, so it can be said that only one
quarter of precipitation runoffs from the territory of our country. Watersheds such as the
Pomoravlje region have the lowest percentage of precipitation runoff, primarily in the Velika
Morava, Juzna Morava, and Zapadna Morava basins. Water management differs from the
management of any other resources, because water flows in one hydrological cycle, largely
depended on the climatic conditions, and the availability of water is variable in space and time.
It is also related to the diversity of the region and other environmental surroundings. The lower
the quantities of water the worsen quality. But even if the river water flows increase and
mitigate pollution, then floods adversely affect the quality of recipients, namely: by leaching
the pollutant from the soil, removal of pollutants of various origins, spillage of sewage water or
flooding of wastewater treatment plants. Since extreme precipitation is predicted to become
more frequent in the future, floods are certainly one of the problems and should be keenly
observed. Prolongation of the dry season is likely to become more intense with climate change
and consequently would reduce river discharges and deplete groundwater levels. According to
the experts’ assessment, there are two scenarios of climate change impact on the water regime
of domicile rivers. More extreme scenario predicts significantly greater changes in the water
regime of our rivers. In the near future, the general reduction of flows in the territory of the
entire country is expected, while by the end of the century, that reduction will be as much as
8%. As expected, rivers flowing in southern Serbia, such as the Ibar and the South Morava, will
experience greater changes than rivers of central or northern Serbia. Small rivers from the south
of our country will be most affected up to the point of complete drying up, especially at the end
of summer. Regardless of the scenario, we have to be prepared and adapt to certain changes in
the surface waters. The all above mentioned implicate the necessity of timely planning and
development of irrigation systems in the future, to bring the water to our fields, mostly fertile in
rain-fed condition so far, to achieve optimal quantity and quality yield in the future. In the
paper, will be presented the potential development of irrigation schemes from 15 multi-purpose
dams and reservoirs, which are located in the Republic of Serbia. The following items will be
elaborated: characteristics of the area such as topography-morphological, climate and hydro-
meteorological, geological characteristics of the terrain, soil properties, cadastral survey
information. The comprehensive analysis of existing irrigated area by users; analysis of existing
documentation, property and legal relations will be given as well as environmental impact
assessment.

KEY WORDS: climate change, irrigation, river discharge, accumulation lake, floodings
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Nevenka Djurovi¢*', Rugica Stricevié*, Mirjam Vujadinovié-Mandié*, Marija Cosié",
Aleksa Lipovac', Radmila Pivié*

'University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
? Institute of Soil Science, Teodora Drajzera 7, 11000, Beograd
“corresponding author marasn@agrif.bg.ac.rs

The agricultural land of Serbia is at risk of overlogging of about 2.6 million hectares. The aim
of this paper was to assess, on the basis of climate change predictions, whether in the future
the drainage needs will be higher than before. For the analysis of the future climate change in
Serbia, the results of an ensemble of nine regional climate models from the EURO-CORDEX
base (mean values) for the RCP 85 scenario were used. Stations were selected: areas where
significant drainage systems are located (in the Sava, Danube, Great and West Morava
valleys). Maximum daily rainfall data (1,2,3 and 5 days) used to calculate the drainage
discharge were used as the basis for the analysis. 5 periods were allocated (1950-1980, 1980-
2010, 2010-2040, 2040-2070 and 2070 -2100) and calculated precipitation values of 10 and
20% probability. At the Cacak station it is observed that in one-day rainfall compared to the
period 1950-1980 expects a 4.5% increase in value, up from 6.6% in two days, only in the
period 2070-2100 while the increase in 3-day and 5-day rainfall in this period is smaller (4.6
and 3.5% respectively). Data for Negotin show that the increase for one-day precipitation is
the largest in 2010-2040, while it is expected to increase up to 3.9% by the end of the
century. When it comes to two-day, three-day and five-day rainfall, the increase is most
pronounced in the last three decades of the 21st century (7.3-12, 7%). Similar trends are
observed in Sremska Mitrovica: an increase of all precipitation by 8.5-11.7% in the last
decades of the 21st century. Data for Ni§ show that no significant change in maximum one-
day precipitation is expected. The increase in maximum two-day, three-day and five-day
precipitation is greatest in the period 2040-2070 (12.1-17.5%), while in the period 2070-2100
this increase is 2.7-7.1%. The values for the station Novi Sad show an increase in the second
half of the 21st century, by 6.4-12.4%. The results obtained imply that the drainage needs
will also be greater. Increasing the need for maintenance of the canal network and all
associated facilities on the network will be due not only to the increase of extreme daily
rainfall but also to other effects of climate change (favorable temperature and humidity
conditions with higher SO2 content, will influence the more extensive development of weed
vegetation over a longer period, etc. ). Many canals are designed and used for dual purposes
for drainage and irrigation, and it is therefore estimated that in the face of climate change,
maintenance needs will increase by up to 10% by the end of the century.

KEY WORDS: drainage, climate change, precipitation
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HYDRAULIC ENGINEERING FOR SUSTAINABLE DEVELOPMENT
OF IRRIGATION SYSTEMS IN THE REPUBLIKA SRPSKA
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Food production should be at the heart of the Republika Srpska's economic development but the
available agricultural and water resources are underutilized. A ‘resource paradox’ is evident in
the area of key macro-plots along the Sava River, where large high-grade agricultural plots are
located in flood protected areas but annual rainfall is not sufficient for the development of
intensive agricultural production. The development of irrigation in these areas, but also in smaller
plots in rural areas in the east and south, has been recognized as central to the economic
development of the Republika Srpska. The RS Government and the relevant Ministry of
Agriculture, Forestry and Water Management have recognized that the upstream sections of the
watercourses in the Federation of B&H do not have integrated water management systems
providing irrigation water. They have invested significantly to improve the modest irrigation
system, relying on available water resources in the Republika Srpska. EU practices were used in
the process of developing agricultural production by means of irrigation, respecting the principles
of water productivity through improvement and rational use of water. Consideration has been
given to the gradual introduction of modern scientific approaches and the benefits of precision
agriculture with its streamlined approach in agricultural production and irrigation. This paper
presents the experience of applying hydraulic engineering to the development of irrigation
systems during a ten-year period in the Republika Srpska. It presents examples of: planning of
single-purpose and multi-purpose reservoirs; principles of water abstraction from reservoirs,
rivers and underground; and methods of distributing water to macro and micro-plots in different
conditions and specific areas. Consideration has been given to the reservoirs in the Jablanica
River basin - sub-basin of the Lubina River (Potkozarje in the municipality of Gradiska), and a
general analysis is given of the other necessary reservoirs in Republika Srpska, as well as planned
and newly built irrigation systems in the Drina, Sava, TrebiSnjica and Vrbas river basins. The
paper provides a projection of the continuation of sustainable development of irrigation systems,
taking into account the strategic determinants of the water and agricultural sectors in the
Republika Srpska, as well as the sociological elements of retaining population in rural areas
where there is significant depopulation.

KEY WORDS: resource paradox, sustainable development, irrigation, water productivity,
reservoirs
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ASSESSMENT OF CLIMATE CHANGE IMPACT ON YIELD AND
IRRIGATION REQUIREMENTS OF MAIZE, WHEAT AND
SUNFLOWER

Ruzica Stricevié'", Mirjam Vujadinovié-Mandié*, Nevenka Djurovié*, Aleksa Lipovac’,
Marija Cosic*

'University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
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Frequent occurrence of droughts in the last two decades, as well as air temperature increase,
arise farmers’ concern that field crop production will not be possible without irrigation. The
aim of this research is to assess climate change impact on yield and irrigation requirement of
wheat, maize and sunflower in Serbia. Five representative locations have been selected for
the analysis (Novi Sad, Valjevo, Kragujevac, Negotic and Leskovac). For the analysis of
future climatic conditions, results of the ensemble of nine regional climate models from the
EURO-CORDEX database were used. Period 1986-2005 was used as reference, while time
slices in the future are: 2016-2035 (near future), 2046-2065 (mid-century) and 2081-2100
(end of the century). Analyses were made for the scenario of GHG emmisions RCP8.5.
Aquacrop model was used for the yield, sowing period, and irrigation requirement
assessment. Analysis indicated earlier start of the growing season of maize and sunflower for
5, 11 and 19 days in near future, mid and end of the century, respectively, whereas optimal
sowing period will remain the same as present for the wheat. Warmer climate will shorten the
growing cycle of all studied crops. However, the shortening significantly differs among
locations. Growing cycle of maize will be shorten from 34 up to 48 days in Valjevo in near
future through the end of the century, while in Negotin it could be only 6 days less. The
increase in air temperature and earlier start of the growing season, together with the increase
in CO, concentration, can help mitigate the negative impact of the climate change. Slight
increment of sunflower yields could be expected by the end of century (2.3 — 13.8%),
whereas yield of maize will remain on the present level. The increase of wheat yield could be
expected only in the near future (up to 8.3 %), but also it can be reduced at some locations by
the end of the century. Irrigation water requirements of all studied crops will remain on the
same level as the present, but only if sowing applied in the optimal period. Drought risks will
endanger crop growth on shallow, sandy soils, or soils that cannot be ploughed in the optimal
period, as well as crops sown in the late spring.

KEY WORDS: field crops, climate change, irrigation, yield, AquaCrop
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MAIZE IRRIGATION REQUIREMENT ON ZEMUN CHERNOZEM IN
THE LAST HALF OF THE CENTURY

i

Gordana Matovié**, Vesna Pocuca', Enika Gregorié1

University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
*corresponding author: gmatovic@agrif.bg.ac.rs

The aim of this paper is to examine the water regime of chernozem under maize crops in the
last half century (1966-2019) and to determine whether during that period and to what extent,
there was an increase or decrease in maize irrigation requirements. The mathematical plant
model FAO CROPWAT 8.0 was used for the calculation. The calculation was performed on
the basis of monthly values of reference evapotranspiration (ETo) for the period 1966-2019,
calculated by the modified Hargreaves method, daily values of precipitation from the
meteorological station Surcin, data on the selected plant, which are in accordance with
FAO56. The soil is chernozem on the Zemun les terrace. The analysis was performed by
dividing the research period into three subperiods: the first twenty (1966-1985), the second
twenty (1986-2005) and the last fourteen (2006-2019) years. It was found that the average
values of potential evapotranspiration of maize were increasing, starting from the first
(500mm) to the third (562mm) subperiod, while the average values of actual
evapotranspiration, as well as the average amount of effective precipitation in the vegetation
period of maize, decreased. Consequently, the average water deficit, i.e. maize irrigation
requirements was increased by 56%, starting from the first (205mm) to the third (319mm)
subperiod of the research. The increase in the water deficit also caused an increase in the
projected reduction in maize yield related to its genetic capasity, which averaged 31% in the
first subperiod and 47% in the third. Analysis of the results on a monthly and decadal level
showed that maize irrigation requirements lasts from June to August, with a maximum in the
second decade of July. In all three summer months, an increase in maize irrigation
requirements was registered from the first to the third subperiod of the research, with the
maximum increase during July. The conducted research, which generally gives an insight into
the state of the water regime of Zemun chernozem in the last half century, shows that the
conditions of maize production in the natural rain regime are deteriorating and that the
irrigation requirement is increasing.

KEY WORDS: maize, CROPWAT, evapotranspiration, irrigation requirement, vyield
reduction

82


mailto:gmatovic@agrif.bg.ac.rs

SERBIAN SOIL SCIENCE SOCIETY

Symposium — Irrigation and drainage in the light of climate change

PREDICTION OF THE MAIZE IRRIGATION REQUIREMENT ON
ZEMUN CHERNOZEM UNTIL THE END OF THE TWENTY-FIRST
CENTURY
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Enika Gregoriél*, Vesna Pocuca', Mirjam Vujadinovié Mandié*, Gordana Matovié*

University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
*corresponding author: enikag@agrif.bg.ac.rs

The results presented in this paper represent a continuation of previous research related to the
calculation of irrigation requirements for chernozem of the Zemun les terrace under the maize
crop. Given that in the last half century (1966-2019) an increase in water deficit in the
rhizosphere layer was established and thus an increased irrigation requirement, the aim of this
paper was to make a projection of the water regime of chernozem under maize crops in the
future, from 2021 to 2100. Using the NMMB climate model, a projection of precipitation,
minimum, maximum and average air temperature for the area of Zemun in the period from
2021 to 2100 was made. The forecast was made according to scenario RCP8.5
(Representative Concentration Pathway), which predicts a steady increase in greenhouse gas
emissions by the end of the century. The calculation of reference evapotranspiration (ET0)
was performed by a modified Hargreaves method. Projected daily precipitation and
calculated ETo, for the period from 2021 to 2100, together with the necessary data on plant
and soil, served as input for the FAO CROPWAT 8.0 model. The model simulates: potential
and actual evapotranspiration of maize, the maize irrigation requirement and the expected
reduction of yield in relation to genetic potential. Given the projected increase in air
temperature and decrease in precipitation, model simulations show an increase of maize
potential evapotranspiration (without statistical significance) by the end of the century. Also,
the simulations show a significant increase in the projected maize irrigation requirement by
the end of the century (r = 0.58), as well as an increase in yield reduction. The obtained
results of the prediction of the water regime in the rhizosphere zone of maize by the end of
the twenty-first century indicate the deterioration of water conditions for plant production on
the Zemun chernozem.

KEY WORDS: maize, CROPWAT, irrigation requirement, climate change
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DROUGHTS IN SERBIA - PAST, PRESENT AND FUTURE

Slavica Radovanovié‘*, Ana Radulovié*, Aleksandra Krié*

'Republic Hidrometeorological Service of Serbia, Kneza Viseslava 66, 11030 Belgrade, Serbia
*corresponding author: slavica.radovanovic@hidmet.gov.rs

Drought, as a natural disaster caused by long-term rainfall deficit, causes numerous negative
consequences in the agriculture, water supply, energy, health, environment and other sectors.
The aim of this study is drought analysis as well as the assessment of drought occurrence in
the future over the territory of the Republic of Serbia by applying the Standardized
Precipitation Index (SPI) and the Standardized Precipitation Evapotranspiration Index (SPEI)
on different time scales. SPI is a relatively simple and very applicable drought indicator that
is determined on the basis of accumulated precipitation and represents the deviation of
rainfall over a given period from average values. SPEI uses as a basis a method for SPI
calculation, but in addition to the accumulated precipitation, it also includes potential
evapotranspiration for determining drought. Particular attention was paid to the growing
season of crops. Drought analysis on the territory of the Republic of Serbia was carried out
for the period 1961 - 2019 using data from 28 meteorological stations, while drought
estimation by the end of the 21st century was determined according to RHMSS projections.
In Serbia, in the last two decades, there has been an increasing frequency of droughts that
have caused extensive damage in agriculture and other sectors of the economy. Particularly
noteworthy are: 2000, 2003, 2007, 2011, 2012, 2013, 2015 and 2017 as extremely dry years.
Long-term heat wave occurrences were recorded in 2012, 2015 and 2017, while in 2007 the
absolute maximum air temperature was exceeded. Of the total number of droughts in the
years 1961 - 2019, more than 50% of drought events have been recorded in the last 20 years.
SPEI registers more frequent and intense droughts, which is explained by the fact that
droughts are most often followed by periods with high air temperature and low relative
humidity, which results in more intense evaporation and disruption of the water balance.
According to RHMSS projections, drought events in the future will be more intense, more
frequent and longer lasting. At the end of the century, two extreme seasons should be
expected, summer as extremely dry (decreasing of precipitation amount by up to 40%) and
winter as extremely wet (increasing of precipitation amount by up to 40%).

KEY WORDS: drought, dry years, drought indices, climate projections
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ANALYSIS OF IMPACT OF DROUGHT ON LAND IN THE AREA OF
PRIJEPOLJE MUNICIPALITY

Snezana Belanovié¢ Simi¢*", Veljko Perovié®, Vladimir Djurdjevié®, Predrag Miljkovié*,
Pavle Paviovié®, Dragan Cakmak®, Ratko Kadovié*

'University of Belgrade — Faculty of Forestry, Kneza Viseslava 1, 11030 Belgrade, Serbia

’Institute for Biological Research “Sini$a Stankovi¢”, University of Belgrade, Bulevar Despota
Stefana 142, 11060 Belgrade, Serbia

*University of Belgrade — Faculty of Physics, Dobra¢ina 16, 11000 Belgrade, Serbia

*corresponding author: snezana.belanovic@sfb.bg.ac.rs

The impacts of climate changes on land are being studied from different perspectives,
regarding future scenarios. By the end of century, in Serbia, mean temperature will increase
by more than 2.5 °C, according to RCP4.5 stabilization scenario, and more than 5°C,
according to RCP8.5, constant increasing scenario, with decrease in summer precipitations
(Vukovi¢ et al., 2018). The expected climate change will cause unfavorable conditions for
tererestrial ecosystems, adverse soil thermal and water regime. The survey was conducted in
the area of Prijepolje municipality (southeastern Serbia), where many important terrestrial
ecosystems were declared as protected area. Beside natural habitat of Picea omorika, there
are significant complexes of coniferous, decidious and mixed forests, pastures and
agricultural areas. The aim of the paper is to analyze the SPEI drought index for different
terrestrial ecosystems. EURO-CORDEKS datasets for nine different models and two
representative scenarios were used. According to IPCC-ARS5, recommended climatological
periods are: 2016-2035(near future), 2046-2065(middle of the century) and 2081-2100(end of
the century). The SPEI was calculated over a six-month period (March-August), which
allows changes dynamics monitoring during the warmer part of the year, especially for
periods when maximum precipitation is expected in western Serbia (May-June-July) and
according to other projections, the largest deficits are expected. According to RCP4.5, the
SPEI shows that most of Prijepolje municipality will be affected by normal, moderate and
partly severe droughts (2081-2100), with coniferous forests and natural grasslands being the
most vulnerable, followed by mixed and deciduous forests. According to RCP8.5, SPEI
indicates the occurrence of normal and moderate drought for 2016-2035 and 2046-2065
periods, while in 2081-2100 period, whole area is affected by severe drought with areas under
the extreme drought influence, particularly coniferous and mixed forests being the most
vulnerable ecosystems. Regarding results for forest and natural grassland ecosystems,
planning and management measures should be taken carefully, due to fragility of these
ecosystems.

KEY WORDS: land, SPEI, RCP4.5 scenario, RCP8.5 scenario, Prijepolje municipality
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WATER MAP USING SOILGRIDS AND PEDOTRANSFER
FUNCTIONS
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Viadimir Ciri¢*", Pavel Benka®, Oskar Marko?, Milivoj Beli¢*, Ljiljana Ne$i¢*, Srdan
Seremesic, Dragan Radovanovié*, Dragana Marinkovié*

1University of Novi Sad, Faculty of Agriculture, Trg Dositeja Obradovi¢a 8, 21.000 Novi Sad, Serbia
2University of Novi Sad, Biosense Institute, Dr Zorana Djindjica 1, 21101 Novi Sad, Serbia
*corresponding author: vladimir.ciric@polj.uns.ac.rs

The assesment of available water content in soils is of an broad interest in agricultural
practice as well as for crop models used for developing early warnings and decision support
systems. SoilGrids is a system for global digital soil mapping that uses state-of-the-art
machine learning methods to map the spatial distribution of soil properties across the globe at
a spatial resolution of 250 meters. The aim of the study was to develop 250-m resolution
available water content (AWC) map of Republic of Serbia that can be used for wide range
purposes. Several soil properties (sand, silt and clay fractions, bulk density and organic
matter) data were directly extracted from SoilGrids maps and used for the pedotransfer
functions to obtain AWC in soil for the depths of 5, 15, 30 and 60 cm. Studied area cover
territory of the Republic of Serbia (88361 km?). Results showed that soils with AWC <16%
vol. cover 0.4% of the study area, as well as soils with AWC >22% vol. The largest areas
(58.9%) cover soils with AWC 16-18% vol., followed by soils with AWC 18-20% vol.
(35.2%) and those with AWC 20-22% vol. (5.2%). Because analytical methods of obtaining
AWC and other soil hydraulic properties are expensive and time consuming, this rapid
approach is considered as valuable for agricultural and environmental practice and modeling,
both on the regional and national level.

KEY WORDS: soil, available water content, soil mapping, SoilGrids.
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REMOTE SENSING APPLICATION FOR THE EVALUATION OF
YIELD AND QUALITY OF TOMATO

Aleksa Lipovac**, Rugica Stricevi¢', Marija Cosi¢*, Nevenka Djurovi¢', Dragan
Joksimovié®, Atila Bezdan®, Pavel Benka®

1University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia

2AD for agriculture “Napredak”, Golubinacki put BB, 22300 Stara Pazova, Serbia

3University of Novi Sad, Faculty of Agriculture, Trg Dositeja Obadovica 8, 21000 Novi Sad, Serbia
*corresponding author: alipovac@agrif.bg.ac.rs

The depletion of natural resources of soil and water has led to exploration of new solutions
aimed to their sustainable and efficient use. In addition to decreased irrigation water
availability, Serbian agriculture faces a trend of decreasing rainfall also, resulting in frequent
droughts. The aim of the paper was to research the effect of organic fertilizer on yield and
quality of tomato grown in the open field. The experiment was set up in Stara Pazova (40 km
north from Belgrade) on carbonate chernozem soil. Two treatments were applied: soil treated
with organic fertilizer Fertigkompost (OF) and control treatment (K) without application of
organic fertilizer. The tomato was transplanted in paired rows covered with black plastic
mulch. The stand density was 30.000 plants per hectare. Canopy temperature measurements
were carried out with infrared camera (FLIR, T335). By analyzing thermal images, the
average canopy temperature and Crop Water Stress Index (CWSI) was obtained. Using a
drone mounted multispectral camera, multispectral images were obtained by which
vegetation indices were generated. Normalized Difference Vegetation Index (NDVI) and
Modified Chlorophyll Absorption in Reflective Index (MCARI) were analyzed. Climatic data
were collected from a meteorological station near experimental field. Standard methods were
used to determine the yield and quality of tomato among treatments. Analysed data showed
that average CWSI values ranged from -0.15(OF) to 1.08 (K) during the season. Average
CWSI values were 131.25% lower in OF treatment, which correlated well with tomato yield,
which was 20.03% higher in OF treatment. In OF treatment 91.28% of first class tomato
fruits were obtained as opposed to 81.41% obtained in control treatment, while the diameter
of the fruits did not differ significantly. Values of NDVI ranged from 0.73 (K) to 0.90 (OF).
Values of MCARI ranged from 0.40 (K) to 1.30 (OF). NDVI was somewhat higher in OF
treatment, indicating differences in vigour between treatments. MCARI values pointed out
that chlorophyll content was higher in OF treatment. Values of CWSI, NDVI and MCARI in
OF treatment indicate that plant can tolerate water deficit. Remote Sensing methods can be
used to estimate the yield and vegetation parameters.

KEY WORDS: organic fertilizer, tomato, remote sensing, vegetation indices
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3AXBAJTHULIA

Cpricko ApyIITBO 3a MPOyYaBame 3eMJBHILTA U OPraHU3alMOHU 0100p CUMIIO3H]jyMa
,,HaBOImHaBkHe U OJBO/IHABAKBE y CBETIIY KIMMATCKUX MPOMEHA™ KEJH Jla UCKaXKe MCKPEHY
3axBaJIHOCT ciiefichuM MHCTUTYLIMjaMa, OpraHu3alyjama, rnpeaysehuma u qpymrBuma Koja cy
MOJIP)KAIA Y MOPAIHOM, HAYYHOM M (UHAHCHJCKOM CMHCIY OPTaHM30BalbE€ U OAPIKABAMHE
OBOT CKyIa, 06e3 yuje moMohu oBaj CUMIIO3MjyM He OM MOTao Jia ce OpraHusyje

1. MunHCTapCTBO MPOCBETE HAYKE M TEXHOJIOMIKOT pa3Boja Pemybnuke Cpbuje

2. Ilporpam Yjennumenux Hanuja 3a pa3soj (UNDP y Cp6uju), MunucrapcTBo
3alITHTE XUBOTHE CPEAMHE y3 TeXHWYKYy monapmky Ilporpama yjennmeHnx
HanMja 3a pa3Boj (UNDP) u ¢unancujcky noapuky ['nobanHor ¢onma 3a
xusotry cpenuny (GEF)

NHucturyT 3a kykypy3 3emyH [losbe

AQUADUCT

FITOFERT

Bononpuspenno apymrso Tamuir JlyHas 1oo [IanueBo

Agros 1oo Onoso

Nookw
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¢$oHaa 3a KMBOTHY cpeanHy (GEF)
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JlyropouHa permoHajHa MOCJIOBHAa aKTUBHOCT U OIPOMHO HCKYCTBO
CTEYCHO Yy TOCIEmBHUX TPHUAECET TOAMHA, Kao M 3aJ0BOJbHHU
KOPUCHMIIM, pa3ior cy capagme ca Hama. [locioBame ca
AQUADUCT-om je ommmuan u300p 3a WHBECTUTOpPA KOJH TPaKu
UCKYCTBO M IIHMPOKO II03HABaWkE IOJFONPUBPENEC M CHCTEMa 3a
HaBO/AWaBame. Panehn ca Hama, WHBECTHTOP M00Mja M3BECHOCT U
rapaHnujy aa he mpojekar OWUTH CHHXPOHHM30BAaH y CBHUM CBOJUM

AQUADUCT KOMIUIEKCHUM  jejoBuMa, rapantyjyhu ycmex. AQUADUCT
yenemHo nociyje oa 2006, a HalIM WHXEHEPU Cy NPOPECHOHATHO aHTaXKOBAHU BUIIE O]
tpuaecer roguHa. Tum AQUADUCT -a, ca HanmpeaHUM TEXHOJIOMIKUM peniemuma u know
how-om, omoryhaBa 1 JOHOCH €KOHOMCKH OIpaBlaHe, HEMPUCTPACHE U HajOOJbE MOCIOBHE
oJUTyke Koje moBehaBajy mpo(UTaOMIIHOCT MPOW3BOIE. [IPUCTYIT CBAaKOM IMPOjEKTy ca
jemHakoMm mpodecuoHalHOM MaxmoM, 0e3 o03upa Ha BenmuuuHy, 18.000 xa moTmyHO
¢dbyakmonanHux cucrema, ka0 u TuM AQUADUCT-a koju ce KOHCTaHTHO oOpasyje u
UCTpa)Kyje HOBa TEXHOJIOIIKA pelleka, Jaje Bepy KiIujeHTuMa Aa he IHoOUTH ONTUMAIHO
peleme U MOAPIIKY JOK HE IMOCTHTHY 3aXTE€BaHE MapaMeTpe MPOU3BOAKE. MH mpaTuMo U
MpyXamMo TOJPIIKY CBHM HAIlMM KOPHUCHUIIMMA TOKOM YHTAaBOI Tpajama CUCTeMa
HaBOAWaBama. [la Ou cucrem Qynknmonucao 6e3 mkakBux rpemaka, AQUADUCT cojum
KOPHCHHIIMMA TIPYyXa 3Hamke MOTPEOHE 3a peOBHY ynoTpely, OApKaBamke U MPEBEHTUBHOT
JeroBama 3a mnpeaynpeheme mpobiema KOju ce MOry jaBUTH (3amyliaBame, CMarmbeHa
YHU(OPMHOCT 3aJIMBama, JIOIIa UCXPaHa, UT/.) IITO oMoryhaBa npopuTabHIIHy TPOU3BOIIbY.

l'ogune 1882 ocHoBana je ,IlaHueBauko-KOBHHCKA BOJAHA 3a/apyra‘,
TOKOM TOJINHa MEHA0 C€ HA3MB WM MPaBHH cTaryc mpemyszeha amm je
JIeaTHOCT OcTajaja ucra. BononpuspeaHo qpymrTso ,,Tamum J{yHas
JOO Ilanueso je ose roaune 04.02.2020. rogune npocnaBuio 138
rOZIMHA TMOCTOjarka U YBPCTUJIO C€ y jeIHO O]l HajcTapujux mpenyseha
Ha oBMM npocropuma. JlematHocT BogonpuBpenHor apymrsa
»lamum  Jlynas“ JIOO IlanyeBo je: oJpxkaBambe U pa3Boj
JEIMHCTBEHOT pEeXHMMa BOJA, MCKOpUIThaBamke W ynorpebda Boja, 3allITUTA O]l IITETHOT
JiejcTBa BOJa, 3alllTUTa BoJa oOJ 3aralema, O/p)KaBame, PEKOHCTPYKLHMja U HU3rpaama
xuaporpal)eBUHCKUX o0jekaTa, IPUKYIJbalkbe U 00paja XUIPOJOMIKUX U APYTUX I0JaTaka,
u3pajza TEXHUWYKEe JOKyMEHTalMje, IUIaHOBa U enabopara pajoBa Ha OJp)KaBamby
xuaporpaheBUHCKMX oO0jekata. MennopanmoHo TMOapydje Koje CBOJOM HaIexHOIIhy
nokpusa ,,Tamum /{ynas* JIOO IlanueBo mpoctupe ce Ha Tpu ommtuHe: I'pax Ilanueso,
Onmrrae OnoBo u KoBauumia. YKynmHa MOBpIIMHA TOJA CUCTEMHMa 3a OJBOAHABAKE U
HaBOJHhaBamkhe XHUIPOMETHOPAIMOHOI cHcTeMa Koje ofpxasa ,, Tamum Jynas“ OO
[TanueBo wm3nocu 131.145,42 xa, onm oBe moBpimuHe oko 2.000 xa je moj cucremMuma 3a
HaBO/haBame. YKYIHA JIy)KHHA KaHAJICKEe MpeXe Koja ce ojprkana je 843.350 kM, a qyxuHa
KaHAJICKE MpEeXe 3a HaBOJmaBame n3Hocu 14,1 km. Ykynan Opoj IpHMHUX CTaHHUIIA KOje Cy Y
HaJyIe)KHOCTH Tipeny3eha je 13, ox vera ce 11 kopucTh 3a OBOJ-aBamE JOK CE 2 IPITHE
CTaHUIIE KOPHCTE 3a MOTpede HABOAHABAbA.
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Cummnosujym — HapoamaBame U 01BOAaBambe Y CBETJIY KIUMATCKUX MPOMEHa

JNomaha xomnanujaKomnanuja FERTICO J[.0.0. u3 Huma, y cactaBy ArpomapkeT Tpyrie,
6aBu ce npousBoamboM OUTODEPT Opensa crienujanin3oBaHux,
KPHUCTaJIHHUX, BOJOTONMBHX [)yOpuBa 3a cucteme ,,Kam o Kam'™ u
TEYHUX (opMyIalyja 3a MpPUXpaHy rajeHor Ousba MpeKo JIHCTa.
F.TéFERT OUTODEPT mnpexacraBiba mpBu jgoMahu OpeHa y KaTeropuju
BOJIOTONIMBHX, CIIEIHjaIM30BaHUX [yOpuBa M oOIUIeMemUBavya
semspuinta  Www.fitofert.com TIlopen FITOFERT 6Openna,
FERTICO [1.0.0. mpomsBomu u Garden Hobby mnporpam
crierjanu3oBanux hyopusa www.ferticogarden.com u o oBe rofMHe ca MOHOCOM CE MOXKE
MOXBAIUTH HOBUM TPOM3BOJHHM IMocTpojemeM y Muhuju, kamamurera 70t aHeBHO 3a
kpuctanna hyopusa u 30.000 nutapa qHeBHO 3a TeuHe dopmynanuje. HoBo moctpojeme 3a
MPOU3BO/IKbY CpEJICTaBa 3a HCXpaHy OWsba Hallle KOMIIaHUWje, TpEACTaB/ba CyOIMMAIIH]y
METHACCTOTOAMIIHLET HMCKYCTBA W CAaBPEMEHHMX TPEHJOBA y WHTE3MBHUM TEXHOJOTHjaMa
OwJbHE TpOM3BOIC. [IPOM3BOJHM TOTOH MPOJEKTOBAaH je TAaKO Ja HWCIYHU HajBHILE
CTaHzapze y npouecy GopMynucama, BACKOM KallalluTeTy MaKOBamba U KOHTPOJIM KBAIUTETA.
[Topen mpou3BOAHUX, MOTOH PACIOJIAXKE U W3Y3E€THHM Pa3BOJHUM IMOTEHIIM]aJIOM, KOJH Ce
orjiena y BECKOM 00pa3oBamy M CHTY3Hja3My 3amociieHuXx. HoBe ¢popmynamyje, y Kojuma cy
WHTETpUCaHe XEMHjCKEe, OpraHCKe M OHOJIOIIKEe KOMIIOHEHTe, mpeiacTaBibahe OymyhHOCT
ucxpane Ousbaka W HUCTOBPEMEHO HaMeTHyhe HOBE HOpME Yy IyropoYHOM OUYYyBambYy
3eMJBUINTA, CMamelhy KOHTAMUHAIIMjE IOIIEMHUX Bojga W cMmamemy emuchuje CO;.
NHoBaTuBHOCT Halle KOMITaHMj€ TIpaTH CBETCKE TPEHAOBE KOjU y3 cBe Behy ymorpedy
JUTUTATHUX TUIATGOPMH M copTBepa HaMEHEHHUX MPO(ECHOHATHO] MOJHOIPUBPEIHO]
MIPOU3BO/IGM, OJl OBE TOAMHE IOCTajy JOCTYMHH M Kojx Hac. Kako Hamia KoMIaHHja CBY
NaXmky ycMepaBa Ka morpebama CBOJUX KOPHCHHUKA, KpEeUpaiu cMO cO(TBEp 3a MPEIH3HO
npepadyHaBame KoinnunHe hyopusa o ¢peHodazama pacra rajeHUX KyiaTypa, jep IpaBUiIHA U
MpaBOBpeMEHa UCXpaHa M 3allTHTa OuJbaka TMPEACTaB/ba)y HAjBAXKHHUjE CETMEHTE
MOJBOTIPUBpPEIHE MpoU3BoI-e. Halta Hamepa je 1a CBOjJUM CTPYYHUM CaBeTHMMa yTUYEMO Ha
MOIU3akhe M KBAIUTET MPHUHOCA TajeHuX KYIATypa, a CaMUM THM yTHUYEMO MO3UTHUBHO U Ha
3aJJ0BOJBCTBO HAIIIMX MOJHOTPUBPEIHHUX IPOU3BOhaya.
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