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Muonpar 3naruh', Karapuna Jlazapesuh', Haranuja Momuposuh'

Significance of insurance in dammage compensation of natural
disasters and floods

3Hauajocurypamay HAKHA/IH LITETA O] MPUPOAHUX KaTacTpoda
U MOIJIABA

'Vuusepsuter y beorpany, [llymapcku daxymnrer

H3Box

ExoHOMCKH pacT, moBehame ryCTHHE HACE/EHOCTH, PACT MOMYJIANHje U KIHMATCKe
[pOMEHe Cy Haj3Ha4yajHUju Qaktopu y noehawy MarepujajHuUX IITETa O MPHPOIHHX
karactpoda u normiasa. [loraBe cy Hanocuie 3HauajHe mtere CpOuju y nepuoay nocie 11
CBETCKOTI' para, a u panuje. On OyjuuHux noruiasa Hajuemhe je Ouia yrpoxena [paenuuka
KIKCYpa, a CIopajndHo u apyra noapydja. Ho karacrpodanna moriaBa koja ce IOTroauia
y Majy 2014 roguHe oOyxBaruia je 4eTBpTHHY moBpuinHe CpOuje ca HaHETHUM HITeTama Off
oko 1,5 munujapae eBpa. Haxamoct cBect rpaljaHa je ocraia HEpoMemeHa, jep ce Opoj
ocurypanux jgomahuHcraBa Huje nosehao. Hamehe ce morpeda 3a Behom ymorom apikase
Y Hay4HUX HMHCTUTYIMja Yy JIOKa3WBamy 3Hauyaja OCUTypama O]l IPHPOAHUX KaracTpoda U
MOTIaBa, YuMe O ce MOMOTIO U rpal)aHuMa U IpiKaBH.

Kibyune peun: monase, mpupoHe KatacTpode, ITeTe, OCUTYpamke, cBecT rpahana
Abstract

Economic growth, increasing population density, population growth and climate
change are the most important factors in increasing damages from natural disasters and floods.
The floods have inflicted significant damage to Serbia in the period after World War 11 and
earlier. From torrential floods usually Grdelicka gorge was most efected, and occasionally
other areas. But the disastrous floods which occurred in May 2014 included a quarter of the
area of Serbia inflicted damages of some 1.5 billion euros. Unfortunately, public awareness
remains the same, because the number of insured households has not increased. There is a
need for a greater role of the state and scientific institutions in demonstrating the importance of
insurance against natural disasters and floods, which would help the citizens and the country.

Keywords: floods, natural disasters, damages, insurance, public awareness
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YBoa

Karactpodanne normase koje cy ce goroxuie Ha noapyyjy CpOuje y
Mmajy 2014. ronuHe HaHene cy mrere o oko 1,5 munujapau espa. Ox taga
ce Opoj ocurypanux noMmahuHcTaBa HMje OuTHO nosehao. Cect rpahana je
ocrana HernpoMmemeHa. OBie ce Hamehe 3Hauaj ysjore Ap>KaBHUX W Hay4HUX
MHCTUTYIIMja U ocurypaBajyhux kyha y o0jammaBamkby OMacHOCTU Off
eJIEMEHTAapHUX HEeMoroja 1 Apyrux karactpoga koje ce, HaXajaoCT, HOCIeABUX
ronvHa nosehasajy.

[Ipema wu3BemTajy SWISS Re o6jaBsbeHOM Yy cCrenujaan30BaHO]
nyonmukanuju Curma, y 2014. romuam noronuio ce oko 14% mnpupogHux
karactpoda Bumie Hero y 2013 (189). bpoj oBakBux morahaja y mpoceky ce
nosehasa 3a 1o 6% cBake roaune (Cakosuh, JI., 2016).

[Tpema meromonoruju Curme cBU Karactpodainu goraljaju Koju ce
TOKOM jeJIHE TOJJHE JIOTOJIC Y YATABOM CBETY, Ce JIeJic Ha OHE KOje Cy M3a3BaHu
MPUPOTHUM HETIOro/IaMa, U OHE JI0 KOjUX je M0Beo JbyAcKu ¢akrop. Y 2014
ronuHu 6mIto je ykymHo 336 karacrpodanuux norahaja, 11 sume nero 'y 2013,
npu 4emy je Opoj OHHX KOjHMa je y3pOoK 4oBeK cMameH (147 y omHocy Ha 159
y rogunwm npe). Karactpodanaum norahajem ce cmarpa Hecpeha Koja Harpasu
eKoHOMCKe TyouTke Behe ox 96,7 MunmoHa gonapa, KaJl jeé TOTMHYINX WIH
Hectanux ocoba Bume ox 20, kax je moBpehenux Bume on 50, win kang 6e3
KpoBa HaJ r1aBoM ocrane Buiie o1 2000 spyau.

Jlok ce marepujanuu ryouiy nosehapajy, eBUICHTHO j€ 1a ce JbYACKe
KPTBE OJI HaBEIEHUX KaracTpoda CMamyjy: y CBETCKHUM pasMmepama je y
2014. ronunu morunyiao unu Hectano 12.700 ocoba, ox yera 7.000 sbyau
0] IPUPOIHUX KaTacTpoda, U TO YIIABHOM 3eMJbOTpeca u mnorviasa. KuHa,
Wunnuja, [lakucran, Heman, Ilepy, [llpu Jlanka, ABraHucran mpeacTaBibajy
HajyTrpOKEeHH]ja MOpyYja.

YumeHnla je Aa ce MaTepujajiHa Imrera nopehasa, a cMambyje BUCHHA
n3HOCca Koju Tuiahajy ocurypasadu, koju cy y 2014. moguenu oko 35 Munujapau
nonapa (oko 1/3 TpehuHe yKynmHUX MaTepHjaHUX LITETa).

Hcnmahene mrere ox mpupomnmx karactpoda y 2014 om crpane
ocurypapajyhux kyha w3Hocwiie cy 28 MWiIHMjapau ojapa, 0K je MPOCeK y
NOCJIEABUX JIeCeT ToAuHa 58 MuiMjapau nonapa roauiime. CBakako jaa cy
KJIMMaTCKe MMPOMEHE, y3 PaCT MoIyaiyje, moBehame rycTHHE HACEJbEHOCTU U
eKOHOMCKH pacT, INIaBHU Y3pOYHMIIM NOBehamka MaTepujaiHuX ITETa.
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VY EBponu karactpode HacTaje NMPUPOIHUM HENOorojaMa U OHe Koje
j€ M3a3Bao YOBEK y3pokoBasie cy mrere ox 15,9 munujapau nomapa y 2014.
TOJMHHU, a O] Tora je Ouja OocuUrypaHa BPEIHOCT O cBera 6,6 MuIMjapau
aoJapa.

Jenna on aBe katactpode koje cy 3anecuie EBpony je rpagonocHa onyja ,,Ena“
Koja je 3axBaTtmiia @paniycky, benrujy n Hemauky, kaga je cpylieHo BUIIE
on 600.000 kyha u ynumreno Buie ox 500.000 ayromo6mia. OcurypaBaue
je To kowTano oko 2,2 mwidjapae nonapa. Jpyra cy moruase y CpOuju,
XpBarckoj 1 bocuu u XepreroBunu, y CTpydHUM KpyroBuMa Ha3paue ,,liBet*
, K0oje ce cMaTpajy jeIHOM OJ1 HajTeXHX KapacTpoda oBakse BpcTe y EBpornu y
nocnenmwux 120 roguna. YkynHe mrtete Ouie cy oko 3,1 Mmunujapay nonapa, a
82 ocobe cy u3ryouie »uBot. ObaBe3e ocurypasaua ouse cy oko 100 munnona
Jojapa, WM CBera OKO YeTHPU OACTO YKyNmHux mrera. Y Cpbuju je omHOC
LITeTa U OCUTYPAHUX MaTepHjaiHuX j1o6apa y CpOuju jour MamH, jep je cBera
OKO [1Ba 0JICTO MIMOBHHE MMAJIO HEKY IOJIUCY OCUTYpamba.

Camnka 1. [Tormase na Tormm, 2014
®oto: Mutuh, Jb. (2014)
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3a paznuky on bankana, y 3anaiHuM €BpOIICKUM 3eMJbaMa OCUTYparbe
O]l Tpaja, oJlyje M MOIUIaBEe PacTe W3 TOAWHE y TOAUHY, jep CY CTAaHOBHUIIH
YIO3HATH Ca TEHICHIIH]OM pacTa OBUX MPUPOIHUX OMIACHOCTH KOj€ YIPOXKaBajy
U CTAaHOBHHUIITBO NpuBpeay. TpeHyTHO, y oBoM neny EBpore je ox npupomaHux
karactpoda ocurypano 75% cTaHOBHHMKA. Y HEKHUM 3eMJbaMa Kao IITO CY
dpanmycka, [1IBajiapcka u benruja ocurypame of1 rpaja u onyje, y makety ca
OCHUTYpameM O]l ToXkapa, je 00aBe3HO.

OcHoBHa nuTama cy: (1) 1a 1u je ocurypame o MpUPOTHUX KaracTpoda
ckymo u (2) ma au je ocurypame obaBe3a wiau ciaoboman uzbop? Hajuemrhe
nopeheme BpIIM Ce€ ca OCUTYPHEM CTaHa: OCUTYypame cTaHa oja oko 70
KBa/IpaTa Ha TOJUIITHKHEM HUBOY KotTano 6u oko 60-70 nmutapa ropusa. 3aTtaH
dunmunosuh u3 bocHa Peocurypama je u3aBojuo Tpu cerMeHTa MMOBHUHCKHUX
ocurypama Koja Tpeba y3eTu y 003up KoJ pa3marpama MpaBaiia 3aliTUTE O]
KaracTpodadTHUX IITETa: OCUTYypame JjJoMahMHCTaBa OJHOCHO CTaMOCHHX
JEIMHUIIA, OCUTYPabe APKABHUX U JaABHUX MHCTUTYIUja, U OCUTYParbe IPaBHUX
JUIa Yy TMPUBATHOM BIACHUINTBY. /[p>kaBe y pervony mnoroheHe mnoriaBama
mTEeTe Cy MOKpPHUBAJe AeoM u3 Oyliera, JAeJIOM 13 JOHaIH]a Koje cy qobujae
U3 MHOCTPAHCTBA WK Of TpahjaHa, a IeJoM O] COJIMJApHUX Mope3a KOju ¢y y
KpU3HUM CUTYyallljama ,,pa3pe3aHu’’ CTAaHOBHUIIITBY.

Meton pana

VY wm3pamu paga kopumrheHa je JOCTyNHA JUTEpaTypa y Be3H ca
OCHTYpameM, Ka0 M HaKHAJM IITETa O] MPUPOAHUX KaTacTpoda M MOILIABa,
3aTUM OpHTMHAJIHM TEKCTOBU W3 Pa3IMUUTHX W3BOpA, WHTEPHETA M CII.
Ha ocHoBy mpernena ucTux, kopumtheHe Cy MeToAe aHaiu3e, CHHTE3e H
KOHKpeTH3aluje.

HcTopujar ocurypama
Hcropujar ocurypama y cBety

[TpBu obnMuM ocurypama cpehy ce y mpBOOMTHO] JbY/ACKO) 3ajeJHULIN
y OKBHUpY IUIEMEHA, a KacHU]je U nopoauiy. IIpBa omacHOCT ca K0joM ce cpeTao
YOBEK je IVIaJ, a Mepa KOJOM je MOKYIIA0 Ja Ce 3aIUTHUTU OWIM CYy CKpPOMHH
00aBe3HM NPUJIO3H TOjEANHIIA Y KHUTY TOKOM poaHux roguHa (I'ajcku Kosauwuh,
2012).

Enementu ocurypama jaBibajy ce koa Kunesa npu Tpancnopty pooe
npeko JaHriekjanra, ka0 U y BaBWwioHy joml mpe 4YeTHpH MHJICHHjyMa: Y
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ciryyajy ryouTka Oposia BIaCHUKY ce HaJOKHaljuBaja mTeTa, a ako OpoJ] CTUTHE
Ha JIeCTUHALIM]Y, BIACHUK je OMO ayXaH Aa ucruiatu oxpeheHu aeo nooutu.
[Tucanu TparoBu 0 ocurypamy 1noctoje u'y XamypadbujeBom 3akony u3 2250.
TOAMHE T.H.€. Y BUAY ypendoe o MeljycoOHO] 00aBe3n ydeCcHHKa TProBaykor
KapaBaHa J1a HaJIOKHaJe IITeTy Koja OM HacTaja y clly4yajy Nibadke.

VY cTapoM PriMy 0CHOBaHO je pelMIrHO3HO yAPYKEHe y Koje Cy YJIaHOBU
ymahuBanu ogpeleHn u3HOC 3a MpHjeM Kao U MECEUHY WIaHApUHY, a Y CIIy4ajy
CMPTH HEKOT YJIaHa COJIMJAPHO Cy CHOCHIIM TPOIIKOBE CaxpaHe, IoMaraiu cy
ynoBuiie 1 fery ympiux. [Ipsa cauyBana nosiuca noruue u3 Jlombapauje, 1182.
ronune. M3 nepruona ox XII 1o XV Beka cauyBano je Butie o1 400 nmomuca, anu y
TO BpeMe IoJIica OCUTypamba HHje YBEK Ouiia rapaHuuja 1o0ujama HaloKHAE,
HApOYMTO y ciIydajy ryoutka Opoxa. [IpBu 3akoHH y 0BOj 00J1aCTH JOHOCE CE Y
bapcenonu 1435. u @upennu 1522. T'onune (http://sveoosiguranju.rs).

IIpBa monmuca Ha wurtamujanckoM, of 20. centemOpa 1547. roauue
nponahena je y Enrieckoj. ¥ To Bpeme Huje 6uio ocurypasajyhux Oupoa,
TAaKO Jla je TIOMOPCKO OCHUTYypame OWJIO TpUBaTHAa TpPaHCAKLHUja H3MEILy
uHaAnBKayanana. Ocurypame o noxxapa Hactasuo je y Hemaukoj 1591. ronune.

VY Jlonaony cy ce BIacHMLIM OpoA0OBa, MPOAABLH U KyIIH pode Koja ce
npeBo3uiia OpogoBUMa cacTajanu y KadaHama, a jeaHa of kadaHa, BIaCHUKA
Engapna Jlojna, nocrana je Boaeha. [IpBa ocurypasajyha komnanuja y o0nactu
MIOMOPCKOT OCHUT'Ypama 1 Hocu Ha3uB 1o Exsapny Jlojny. He 3Ha ce Tauno kaja
je Lloyds ocnoBaHn, anu je mo3Haro aa je nocrojao mnpe 1688. rogune. AkTom
Bpuranckor napnamenrta u3z 1871. yapyxkeme ocurypasauda ,,Lloyds* noGuiio
je opunmjaIHMu cTaTyc Kopropaiuje ocurypasada. Ha Taj HauuH ciayx6eHo je
ocHoBana JlojnoBa Gep3a. ,,Lloyds* nanac nuje xomnanuja, Beh mpenacrasiba
TPKUILTE OCUTYPAbA.

Y XVII Beky XoaHICKM IpKaBHUK M maremaruyap Jan ne Burty
MIOCTABHO j€ MaTeMaTHyke OCHOBe onpehuBama xuBoTHe pente. Jlocturayha
BytHa, Jlajonuna, [lexkapra u Ilackana Hamwia cy BEJNUKY NPUMEHY Y
obnactu ocurypama. O] BETUKOT 3Ha4aja Ouiia cy ¥ OTKpuha y MareMaTHyukoj
CTaTUCTHULIM, NIPe CBera 3akoH Benukux OpojeBa (bemynwu, Jlarutac u [ayc).
Enrnecka akagemuja Hayka je kpajeM XVIII Beka cTBopuia mpeTHocTaBke 3a
pa3BOj MOJICPHOT OCUTYpamba.

IIpBo yapy»xeHo ApyIITBO 3a )KUBOTHO ocurypame New England Life je

()
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ocHoBaHO 1835. roquHe, a MOTOM je OCHOBAHO jOII ABAHAECT APYTHX JApyILITaBa
y 00J1acTH JKUBOTHOT OCUTYPamba, Koja U aHac MOCToje.

On pyrenonosune XIX Bekanounmbe Tpehnieproay MCTOpHjUOCUTYpaba,
KaJa Ap)kaBa CTylla Ha CLIEHY OCHIypama. YBHIEBIIM OIPOMaH €KOHOMCKU M
COILMjaJTHH 3Ha4aj OCUTIYpamba, Jp)KaBa KOPUCTH MOTOJHOCTH OCUTYpama 3a CBOje
MHTEpece, Kao ILITO j€ aKyMYJIHpamke KaluTajla, KOJUM OCUTYpaBayd pacrosiaky
penaTuBHO Iyr BpeMeHcku nepuoa. OcurypaBajyhu KanuTan YMHH HOBU U3BOP
aKyMyJIMparmba CPEeICTaBa JApyKaBHUX (DOH/I0BA, KA0 M3Y3€THO BaXKaH 3a Pa3BUTAK
Jp>kaBHOT Kpenuta. Tako ce caBpeMeHH (DOHAO0BU ocuTypaBajyhux apyiiraBa Ha
HHMBOY HAI[MOHAJIHE €KOHOMMJE Mepe Y MUJIMjapJama eBpa.

Hcropujar ocurypama y Cpouju

Kopenu ocurypama y Cpouju Hajnasze ce jour y JIylaHoBOM 3aKOHUKY
(XIV Bek), KOju TIOMHEbE KOJICKTUBHY OJITOBOPHOCT 3a HAKHAy IITETE, alk Ce
OCHTYypame y MPaBOM CMHUCITY Ha HallMM pocTopuma cpehe TeK MOJIOBHHOM
XIX Bexka (13B. ,,xomeBu‘ Munoma O6penosuha) (http://sveoosiguranju.rs).

[IpBe mocnoBe ocurypama y KpameBunu JyrocnaBuju obaBibana
Cy cTpaHa ocurypasajyha npymTBa, Te je M IPBH 3aKOH O OCHrypaBajyhum
JIpymTBUMa 01O HHMa ocBeheH.

[Touetkom XX Beka HacTajy mpBa gomaha ocurypasajyha npenyseha.
OBe xommaHuje Oujie Cy MOCJIOBHO TOBE3aHE Ca CTPAHHUM, Al Cy METOJe
HocJoBama Ouiie Hanuk TproaukuM. Kao u y Behunu 3emasba,u y Jyrocinasuju
je BJIaJiao KOHIIECUOHM CUCTEM 3a OCUTypaBajyhe mociaoBHUILE.

OcurypaBajyhe ApymTBo HHje c€ (QOpPMUPATO Kao AKLIMOHAPCKO
JpYyIITBO WM 3aj]pyra, Beh je apkaBa 3ajpkaBaja 3a cebe TUCKPELHUOHO
IpaBo JlaBama JJ03BOJIE 32 PaJi, OMHOCHO KOHIecuje. BpemeHom je nprxasa
JUCKPELMOHU CHCTEM IpeTBapajlia y HOPMaTHBHM JoIycTajyhu ayromarcko
no0Hjame KOHIIeCH]e, 0 UCITyBhaBakby yCIIoBa, TAKO 12 je youu J[pyror cBeTckor
para y Jyrocnasuju Ouio 28 ocurypaBajyhux komnanuja (He padyHajyhu Beh
paHuje yraieHa), Kao 1To cy ,,Anpuja®, “3opa“, “DeHukc*.

Jonomeme Ypende o Haa3opy Haj ocurypasajyhum apymrBuma 1.
maprta 1937. roqune, 6uia je mpekpeTHHLIA 3a pa3Boj ocurypama y KpaseBunu
Jyrocnasuju.
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IloBon 3a mweHO noHOmIee Ouo je ciom beuke ocurypaajyhe
kyhe ,,®enukc” y nponehe 1936. ronune, kyhe koja ce O0aBmiIa HUCKJbYUHBO
OCHUTYpameM JKMBOTA, ca HajBehuM mopTdesbOM KUBOTHOI OCHUTYypama H
3HauajHUM NPEMHjCKUM pe3epBama. OcurypaBauu Cy OWJIM CBECHU Aa OIITPHjH
3aKOHHU OCTaBJba]y JJOBOJHHO MIPOCTOPA 32 OCTBAPEHH-E MPOPUTA, 2 HICTOBPEMEHO
jadajy TIOBepeme€ OCHrypaHuka. Ypenba ce HajBuile OaBuia IIAaCMaHOM
CpezcTaBa pe3epBH, IIpe CBera MaTeMaTHUKe Pe3epBe, ca OAPEICHUM JIUMUTHMA
BHCHUHE yJarama y 1ojeluHe BpCTe UMOBHHE.

3a pa3nuKy Of 3amaJHOEBPOICKUX 3eMajba, HOBOBEKOBHA CpIICKa
JpKaBa Cce ca UJIeJOM U IIPAKCOM OCHUTypama yIro3Haja J1ocTta kacHo. [lociose
ocurypama y CpOuju Hajrpe cy obaBspaja CTpaHa IpyIITBA, a NMPBU JoMahu
ocurypaBajyhu 3aBoj ocHoBaH je 1897. romune. OcHuBauu cy Ownm Jlyka
henosuh u Bophe Bajdeprt, a paguno je kao Onesbeme 3a ocurypama beorpacke
3aapyre. Jlo mouerka [IpBor cBerckor para y KpamseBunu CpOuju ocHOBaHA
jom Tpu ocurypaBajyha napymrTBa ca jgomahum kanurtamom — ,,CpoOuja‘,
LHLymaauja® u , Jyrocinasuja‘.

EJIEMEHTHU OCUI'YPAIbA

Enementn ocurypama  obOyxsarajy  (http://sveoosiguranju.rs):
TOOPOBOJEHO OCUTYparhe, KOPHCHUKA OCUTYparha, IMOTBP/Y O MOKpUhy, HAKHATY
U3 OCUTypama, O00aBE3HO OCHIYPame, OCHIYpaHH pPH3HK, OCHUTYpPaHHKA,
ocurypaBajiaia, OCUTypaHu CIIy4aj, TOJIHCY OCHTYpama, MPEJIMET OCHIYpamba,
NPEMH]y OCUTYpamba, PU3HK, CyMY OCHTYpama, IITETE, TPajabe OCUTypama,
yroBapaua, yroBop, ycioBe u Bpcte ocurypama (http://www.generali.hr/
korisnicka-zona/rjecnik-osigurateljnih-termina/osnovni-pojmovi-u-osiguranju/P

/100poBO/bHO OcUTypam-e (He00aBe3HO OCUTYPam-€)

JIoOpOBOJBHO OCHTYpame je€ OCHUTYpame 3aKJbYYEHO CII0OO0THOM
BOJHOM, M3 YHCTO €KOHOMCKHUX IO0OY/Ia 3aMHTEPECOBaHE CTpaHE — yroBapaya
OCHTYpama, OJIHOCHO OCUTypaHHKa Kako OW 3alITHTHO UMOBHUHY, IMOBHHCKH
WHTEPEC, OATOBOPHOCT, 3/IpaBJbe WK KUBOT. OHO MPOUCTUYE U3 PA3BH]CHOCTH
CBECTH O IIOCTOjamy MOTpede Ja ce CKJIOMM YroBOp O OCHTypamy ca
ocurypaBajyhum apymTBoMm. Behunna ocurypama cramajy y a00poBOJbHA.
[Ipema HamI0] 3aKOHOIABHO] PETYJIATUBH, & CIMYHO j€ U Y APYTHM 3eMJbama,
OCHTYpame UMOBHHE U OCUTYpa-E JIMIA Cy Ha4eTHO J00poBosbHH. Hacynpor
TOME, TIOCTOje 00aBe3Ha OCHUTypama Kao M3y3elH CTPOro ypeheHu 3aKOHOM.
Moryhe je ma Heka rpaHa ocurypama Oyae W J0OpOBOJbHA M 0OaBe3Ha Kao
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3IPaBCTBEHO OCUTYpambe 3a KOje Ce 3aKOHCKHM Ofjpe10aMa MOXe YTBPIAHUTH J10
KOT' U3HOCA je MPUHYIHO U MIPEKO Yera je J0OpPOBOJBHO.

KopucHuk ocurypama

KopucHuk ocurypama je (U3MYKO WIM MPaBHO JIMLE KOME NpUMaja
HAaKHA/a U3 OCUTypama. Y CBOJCTBY M KOPHCHHMKA M yroBapada OCHI'yparba
jaBJba ce jeTHO Te UCTO JIuIle — ocUrypaHuk. CTora Ha3uB KOPUCHUK OCUTyparba
Tpeba ynorpebspaBaTu Ipe CBera Kajia je JIUIe Koje KOPUCTH OCUTypare OHIIo
BaH yTrOBOpa y TPEHYTKY H-ErOBOT 3aKJbyUHBamha, HE 110jaBJbyjyhu ce HU TUYHO
HUTHU TIPEKO 3acTymHMKa. Pasnuka m3mely HaBeleHUX yiora y IpakcH ce
HApOYMTO MOjaBJbyje KOl YTOBOPa O OCUTypamy y CBOje UME, a 3a Tyl) pauyH.
Kopuchuk ocurypama 3a Tyl) pauyH He Mopa yBeK OWTH yHampesa MO3HaT
ocHurypaBady, Ia 4ak HU yroBapauy ocHurypama. J[OBOJbHO je Ja yroBopom
Oyny yTBpheHa HenmpucTpacHa MepuiIa 3a leroBo oipehuBame. 3aT0 KOPHUCHUK
Moxe outu 6mito oapeheH, OMII0 oOapearB — OCUTypambe 3a pauyH HeozxpeheHor
muna. Ocurypame 3a Tyl) pauyH HacTajo je y IOMOPCKOM OCHUTYpamy, alH je
HAIIUIO IPUMEHY U Y MHOTHM JPYTUM BpcTama ocurypama. [lojam kopucHuka
U3/IBaja ce U KOJI OCUTYpama y KOpHCT Tpeher nuia, Hajuemhe Koa OCUrypamba
KHUBOTA, [Jie ra MOXe IpeJcTaBbaTd Omino ko (pohak, cTaparesb WM HEKO
JpyTro JuIe, JoOpOTBOpHA yCTaHOBA, HEKO mpenysehe, yapyxkeme, ma 4ak u
kyhHu JjpyOuMarr).

IHorBpaa o moxkpuhy

[TorBpna o mokpuhy je ucmpasa koja ce M3Jaje Kaja HeMa JOBOJHHO
NojlaTaka WM BpeMEHa 3a CauribaBambe Mouce ocurypama. OBaj JOKyMeHar
CaJIp K1 BasKHE CaCTOJKE YTOBOPa O OCUTypamby M KACHH]€ Ce 3aMEbY]e ITOJIHCOM.
VYroBop je 3akJbydeH kaJ oba yroBapaya MOTIHILY OHIIO MOJUCY, OWIIO JIUCT
nokpuha. [TorBpaa o nmokpuhy y npakcu 0OMYHO NOTHHCYje CAMO OCUT'ypaBay
najyhu u3jaBy o mpeyseroj obaBe3u u3 ocurypama. M3ngaBame oBe ucnpase
KOpHCTH 00eMa cTpaHaMa: OCUTYpPaHUK oiMax Jo0uja ocurypasajyhy 3amrtury,
0e3 "yekama Jja My ce UCTaBH I0JIMCa, IOK OCUTypaBad CTHYE IPaBO Ha Harjary
npemuje. [IpemMaa ce Moxxe M31aBaTH 3a TOTOBO CBE BPCTE OCUTYpPamba, CBOJY
INpUMEHY JIUCT MoKpuha je Halao HapoYUTO KOl TPAHCIIOPTHUX M UMOBUHCKHUX
OCHUTypama y Y>KEM CMHCITY, pEeLIIMO, KOJl OCUT'ypaBama Behux objekara rie je
noTpeOHO Aa uX, Mpe H3/1aBamba MOJUCe, MPETXOJHO Mperieaa OCUrypaBaies
CTpYyuHaK WM KaJl OCUTYpaBad, JeJHOCTaBHO, U3 TEXHULIKUX pasJiora, HUje y
MoryhHOCTH J1a 13712 TIOJIUCY.
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Haknana u3 ocurypama

Haxnana ocurypama je BpeIHOCT, 10 MPABUITy U3paKeHa y HOBILY, HA
KOjy OCUTYpaHHUK, OJJHOCHO KOPHUCHHK OCUTyparba IOJaKe MPaBO MPUINKOM
HACTyllamba OCUTYpPAHOT ciy4daja. Y HMMOBHHCKUM OCUTYpamHMa HaKHaja
OGI/I‘-IHO 3aBUCHU O TPU YMHHOLIA: BUCUHC IITCTC, BUCUHEC CBOTC OCUT'ypalkha U
BPEIHOCTH OcUTypaHe cTBapH. M3 ocurypama ce He MOXKe IOOMTH BHIIE HETO
IITO je HACTajdu OOMM IITETE, U TO CaMO y I'paHMIlaMa CBOTE OCHUTYpama M
BPEIHOCTH OCHTypaHe cTBapu. To je ropmwa rpaHulla OCHrypaBaueBe o0aBese.
Kon ocurypama o1 He3roje Ha W3HOC HAaKHAJE yTUYy BUCHHA OCHUTYpaHE
cBOoTe M o0uM mocnenuna Hecpehnor ciyuaja. Haknana koja ce ucrahyje
KOPHCHHKY OCHTYpama He MOXe rnpehu U3HOC OCHrypaHe CBOTE. 3aBUCHO Off
nocnenuna, Hajuenthe ce ucmiahyje camo meH A€0. Y OCUTypamy KHBOTA
HaKHaJy Mpe/CTaBJba yHAIPE]l yTOBOPEHA OCUTypaHa CBOTa MJIH PEHTA Koja ce
ucrutahyje ocurypaHuKy, Wid JIHUIy KOje OH OJIPE/IH.

O0aBe3HO ocurypame

O0aBe3HO OCUTYpPaE je OCUTYpPAE JIMIA WU OCUTYPamhe UMOBHHE
Ha OCHOBY 3aKOHA, HE3aBUCHO O] BOJbE YUCCHUKA y OCUTypaBajyhieM oJHOCY.
3aKoHCKa MPHUHYAA Y OCUTYpamy IPUCYTHA je Y CBUM 3eMJbaMa, NOKpUBajyhu
Cpa3MepHO Malli JIeo YKyIHOT ocurypama. Ko Hac je 3akoHOM ozapeheno na
ce 00aBE3HO OCHTYPaBajy BIACHHUIIHM, OJIHOCHO KOPUCHHIIM MOTOPHUX BO3MJIA
O/ OZATOBOPHOCTH 3a HITETE NMPUYUEbEHE TpehuM JMIKMa, IyTHUIH Y jaBHOM
npeBo3y Of mocienuia HecpehHOr ciy4daja, BIACHUIM OJHOCHO KOPUCHHUIIH
Ba3/1yXOIUIOBA OJ1 OJTOBOPHOCTH 32 MITETY HAHETY TpehuM JHIKMa U TIOJIO3H
rpahana ko OaHKapCKUX W IpYyrux (GUHAHCH]CKUX yCTaHOBA. BracHuIm umm
KOPHCHHIIM IPEBO3HUX CPEICTABA Iy)KHHU CY 3aKJbYUYUTH YTOBOP O OCUTYpamy
ca ocurypasajyhoM opranuzanujomM. Y THUM CllydyajeBUMa OCHrypaBajyhu
OJTHOC HE HACTaje CaMOKPETHO, IpeM/Ia je obaBe3aH, Beh ckiamameM yrosopa.
Onpenbe 0 00aBe3HOM OCHWTypamy HE BaXKe 3a BOJCKY. 3HA4YajHO MOJPYYje
NpUHYZAE, KOje je W3BaH IPEMHUJCKOT OCHTypamba, IMPeICTaB/ba COLMjATHO
ocurypame, ypeheno raxkohe moceOHUM 3aKOHCKUM MPOITUCHMA.

Ocurypanm pu3uk (0CHrypaHa ONACHOCT, IOKPUBEHH PU3HK)

Ocwurypanu pHu3MK je pU3HK MOKPHBEH OCHUTYPAambEM, UHje HACTyIambe
y BHJY OCHIYpPaHOI Cllyyaja CTBapa OCHUTypaBadeBy 00aBe3y 3a MCIUIATy
omgmrere. OcUrypaHd pU3HMLK MOTY OWTH, Ha TpUMEp, TOXKap, EKCIUIO3Hja,
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HecpehHu cimy4yaj U MHoru apyru. IlompoOHo cy obOpahenu y ycnoBuma
OCHTypama, 3aBUCHO Off oiroBapajyhe BpcTe ocurypama. YCIOBUMA CE€ TaYHO
yTBphyje O KOjUX OMACHOCTH C€ MOXKE CIIPOBECTH OCHUTypaBajyha 3aiiTura.
[TpunukoMm onpehuBama OCUTYpaHUX PHU3MKA MPUCYTHA Cy JIBAa MPHUCTYMA:
HUXO0BO T0jeIMHAYHO Habpajame, ca yTBphuBameM 001Ma CBaKe 071 ONaCHOCTH
— HabpojaHu PU3MLM — WJIM HA4YeJIO CBHX PU3MKa IJIe Ce OCUrypaBa O]l CBera
IITO HUj€ U3PUYUTO UCKIbYUEHO.

Ocurypanuk

Ocurypanuk je (pu3W4Yko WM MPABHO JIUIE KOj€ 3aKJbydyje YroBOD
0 OCHTypamy y CBOje MME M 3a CBOj padyyH, 00e30ehyjyhu ce om HexesbeHOoT
JIejCTBa MOKPUBEHMX pHu3KKa. [la Ou Morao npubaBUTH OCUTYpaBajyhy 3aiTury,
OCUTYpaHUK Tpeba Ja je TOCIOBHO CIIOCOOHO JIMIE KOjeé Kao paBHOIPaBHA
YrOBOpHA CTpaHa CTOjU HAaCIpaM OCUTypaBaua, ca CBHUM IIpaBUMa u o0aBe3ama
KOjU TIPOMCTHYY W3 KHUXOBOT OJHOCA. Y TPAKCH C€ Hajuemhe jenraBa ja je
OCHTYpaHHK HCTOBPEMEHO M yroBapay M KOPUCHHUK OCHUTYpama (Ka/ia Cy lerona
n00pa WM OH caM W3JIOKEHU PU3MKY), ajli TO HUje yBek ciyuaj. Jloraha ce
Jla Cy OMacHOCTUMA M3JIOKeHa M Tyha moOpa mim Heka Apyra JHYHOCT — CBE
TO HapaBHO MOpa MMaTH yCKe Be3€ Ca OCHUTYpaHHKOM. Tako, pemuMo, KOI
UMOBHHCKUX OCHUTypama OCHUTYPaHHK HE MOpa YBEK OWTH W COICTBEHHUK
ocurypane crBapu Beh, penumo, meH yxwuBanam. Koj JIHYHHX OCHTrypamba
PHU3UK CMPTHOT WM HecpehHOT cily4aja MOXe MPETUTH HEKOM JIPYTOM JIHILY
(6padyHOM ApYTY, NEIH UM OCUTYPAHUKOBUM POIUTEIHUMA).

Ocurypau (ocurypasaJiain)

OcurypaBanail je TpaBHO JIMIIE KOjeé CE€ YTOBOPOM O OCHTYpamby
o0aBe3yje Ha HAKHAJTy IITETE, OTHOCHO UCIUIATy YTOBOPEHOT HOBYAHOT U3HOCA
KOPHCHUKY OCHTYparba, OTHOCHO OCHUTYpPaHHKY KaJla ce ocTBapu oOyxBaheHu
pHU3HK. Y HAIleM NMPEMUJCKOM OCHTypamy OCUTYpaBadd Ce€ jaBJbajy y OOIHMKY
JICOHUYAPCKUX JIPYIITABa 32 OCUTYPAE M JPYIITABa 32 y3ajaMHO OCUTYPAbE.
N y cBery, OHU Cy Yy MpeTeXKHOM Opojy YCTpPOjeHH IO jeAHOM O] OBa JIBa
o6muka. OcurypaBadu ce pa3iuKyjy npeMa BeJTMIUHU, BPCTH U OOUMY pHU3UKa
KOj€ TOKPHBajy, MOTY c€ OAaBUTH C JETHOM, C HEKOJIMKO MJIM ca CBUM I'paHaMa
ocurypama. 300r cBora moceOHOT IPYIITBEHOT U IPUBPETHOT 3HaYa]ja, OITICKY
oceOHOM JIPyKaBHOM HA/I30DY, y3 pacroliaramke HEOMXOHOM JTO3BOJIOM 32 pajl
OCHTypaBady.
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Ocurypanm ciy4aj

Ocwurypanu citydaj je HacTaHaK OKOJHOCTH KOje, Ha OCHOBY 3aKOHa
WIIM YTOBOPA O OCUTypamy, 00aBe3yjy OCUrypaBaya Jia OCUI'YPaHUKY UCILIATH
OIITETy WJIM y4uHH ITa apyro. Huje moryhe m3BecTH jeIMHCTBEHHU I0jaM
OCHUTYpPaHOT CJIy4aja 3a CBE BPCTE OCUTypama, Oynyhu na ra onpelyjy pusuim
KOju cy u3y3eTHo pasnumuute. OH mpousBoiu oxapehene mocnenuie u 1o
OCHUTYpaHMKa; CEM TOTa OJ M3y3€THE je BaXKHOCTHU 3a J1ajby CyAOWHY YKYITHUX
ocurypapajyhux omnoca. Kana cy pus3uk u mpeaMeT KOju OH yrpoxkaBa jacHO
onpehenn, H1 oipehuBame OCUTYPAHOT ClTydaja He MPEICTaBJba TeIIKONy: HIIP,
JIOM CTaKJia, rpajl Ha OCUTYPaHUM MOBPIIUHAMA, CMPT OCHTYPAHOT JIMIA WU
NOXUBJbEHE onpehene crapocue modbu. [Ipu Tome mMopa mocrojatu y3podHa
Be3a m3mely Hacrynmenor porahaja u mpeaBuhenux mocieauna. Mehytum,
yTBphUBam-e OCUTYPAHOT Cllydaja HUje YBEK jeIHOCTABHO jep Ce OH KaTKaJ He
OCTBapyje caMo y jeJHOM TpeHyTKy, Beh Moxe oOyxBaTutu Kpahe uimm myxe
paznobswe (perumo, ciydaj 6onectn). Taga je BaXKHO OAPEAUTH KOjU TPEHYTaK
y HaCTyHamy ITeTe Tpebda y3eTH Kao OCUTypaHu jorahaj.

Ilosmca ocurypama

[Tonmuca ocurypama je OCHOBHAa IMCMEHA HCIpaBa Koja IpaTH
ocao ocurypama, oapehyjyhu mykHocTH W oOaBe3e ydecHUKA. Y HEKUM
cllyyajeBUMa MOJKCa TpeicTaBba OONMK yropopa o ocurypamy. Kama to
HHUje, OHA je JOKa3HO CPEICTBO O CKIOIJHCHOM OCHUTYpamby MOIITO CAAPKU
CBE HajBaKHUjE CACTOjKe 3aKJbydeHOr yroBopa. Kox HEeKMX BpCTa OCHTypamba
MOJIUCU C€ Jlaje W jade JIjCTBO, Ma MOXKE MPEACTAB/hATU HCIIPABY O AYTY,
YKOJIMKO je YroBopeHO Ja he ocurypaBad IUIaTUTH HAKHAIY LITETE CaMmo Y3
weHy mpenajy. Jlaje, oHa MoOXe OWTH JIETUTUMAIIM]CKa XapTHja KOjoM ce
JI0Ka3yje MpaBo Ha MOTPAKUBAKE U3 OcUTypama. [lomca ce mojaBibyje U Kao
XapTuja ol BPEIHOCTH, a HEeKajJa CIy)KH U 32 OCTBapUBAKEC NpaBa M3 HEKOT
JAPYror mocjia, 3aTUM Kao J0Ka3 U3BPIICHE YrOBOpHE oOaBe3e (PeruMo, KO
KyTompo/aje koja o0yxBara 1 00aBe3y OCHIypaBamba) U TaKo Jajbe. Y Morieny
o0NiMKa y KOM Ce caunmbaBa, Hajuemhe ce He MOCTaBJbajy 3aKoHOM ojapehenu
YCIIOBU Ta c€ M3/laje Ha o0pacily KOju cacTaBJhajy OCHUTYpaBauyd M KOjU je
npuiarohen oxpehenoj Bpctu ocurypama. Cactojun Koje 0OMYHO CaIPKU Cy
cienehun: yroBopHe cTpaHe, OCHTYpaHO JIMIE WIM OCUTYypaHa CTBap, PU3HIIH,
Tpajambe OCUTyparba U BpeMe MoKpuha, peMuja u CBOTa OCUTyparba, OTHOCHO
onpenda 1a je ocCUrypame HeOTpaHUICHO, JIaTyM H3/1aBama U APYTO.
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IIpeamer ocurypama

[Ipenmer ocurypama je OHO IITO CE€ OCUTypaBa — OCUTypaHa JIMIA,
JKUBOTHUIGE, CTBApHM W HMMOBUHCKHM HHTepecu. Ped je o nmmy wumu no0py
Ha KOME C€ MOXKE OCTBapuTH pu3uK. [locrojame mpenmera ocurypama ca
onpehennm obenexjuMa HeOTXOHA j& IPETIIOCTABKA 32 3aKJbyUCHE U TPAjarhe
ocurypama. [Ipeamer mopa OUTH jacHO Ha3HAUEH Y OJIHMCH OCUTypamba. Takohe
IPE/ICTaBJba JSJHO O] BAYKHUX MEpHJIA 3a MOJeNy IIeJIOKyIHe ocurypasajyhe
JICIAaTHOCTH Ha JIMYHAa U UMOBHHCKA ocurypama. Kao mpumepu 3a mnpeamere
OCHUTYpama MOTY C€ HABECTH YUYCHHUIM U CTYJICHTH (OCUTYparme Of HEe3roie),
MaluHe, MaluHCKU ypehaju, amapartu (ocurypame MallnHa), U3TryO0JbeHH
JMo0UTaK U TPOIIKOBH MOCIOBama npeayseha (ocurypame ol mpekuia paaa),
OZITOBOPHOCT CONICTBEHHMKA MJIM KOPUCHUKA MOTOPHOT BO3MJIA 32 LITETE HAHETE
tpehum nunmMa yrnorpeOomM Tora Bo3mia (OCUTypame 071 ayTO-OATOBOPHOCTH)
Y MHOTH JIPYTH.

IIpemuja ocurypama

[Ipemuja ocurypama je HOBYaHA CBOTA KOJY je€ yroBapad OCUTYpama,
OJHOCHO OCHIypaHHMK JyXaH IUIATUTH Kao HakHajay 3a obe30eheme
ocurypaBajyhe 3amrute. Y yClIOBUMa OCHIypama HallUX OcUrypasajyhmx
opraHu3zaiyja MmpeMuja ce jeHOCTaBHO O3HayaBa Kao M3HOC KOjH yroBapad
Tpeba na ruiatu 3a ocurypame. OHa, 3ampaBo, NPEICTaBJba LIEHY PH3HKA.
W3mehy pusuka M mpemuje OCUrypama IOCTOjU BeoMa YCKa IOBE3aHOCT.
Bucuna npemuje oapehyje ce mpema MpoCe4yHO] BEIMYMHM PU3HKA, YHja Ce
CBaKa MpoMeHa Mopa McKa3atu y npoMeHu npemuje. Cem Tora, mpemuja Mopa
OJITOBapaTH PU3UKY U Y oipe)eHOM BPEMEHCKOM pa3io0Jby, TO jecT Tpeda aa je
cpa3MepHa JTy)KHHH OJICEKa BPEMEHa Y KOME ce MOKPHBa PU3MK. YBaxkaBajyhu
HEIITO IUPH MPHUCTYTI, MOXKE CE Ka3aTH Jia je MpeMuja U [IeHa OCUTyparmba 300T
TOTa LITO MOPE] PU3MKa HA By YTUYY M JPYTH YMHHUOLM Kao IITO Cy CBOTA
OCHUTYpama, TPajambe OCUTYPamba, IPUHOC KOjU CE CTUYE YlIaramkbeM CpeicTaBa
OCHUTYpama, TPOLIKOBH OCHUTYpaBamkba M CIMYHO. 3a OCHIypaBaua IMpeMuja
ocUrypama — OpyTo Ipemuja — MpeCcTaB/ba M3HOC CAYUELCH M3 BUIIIC JICJIOBA C
Pa3IMYUTOM HaMEHOM (32 HaKHAJy LITETa, UCIUIATy YTOBOPEHHX OCUTYpPAaHHX
CBOTa, 3a CIpeYaBame ITETa, 3a nmokpuhe Tpomkona) (http://www.ekof.bg.ac.
rs/wpcontent/uploads/2014/05/PREMIJA-OSIGURANJA-I-OSIGURANI-
SLUCAIJ.ppt).
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Puszuk

Pusuk je moryhHOCT HacTaHKa HEXEJbEHOT, €KOHOMCKH IITETHOT
norahaja koju, ako HACTyNW, CTBapa OCHUTypaBaueBy o0aBe3y Ipema
OCUTYpPaHHKY W3 3aKJbyYCHOT yroBopa O OCHIYpamy HJIH I0 3aKOHCKHM
onpendama (Ha mpumep, y caoOpahajy Ha OCHOBY O0aBE3HOT OCHTypamba).
Jla Ou ce pU3HK YOMIITE MOTa0 OCUTYpaTH, MOTpeOHO je: na je moryh, na je
HEW3BECaH, Ja He 3aBUCH O] BOJbE OcUTrypaHuKa uin Tpehux nwima, Beh na je
ClIy4ajaH W Jia moBpelhyje 1emoBUTOCT MMOBUHE WM JTMYHOCTH HaHOCEhH UM
IITETY.

[Ton pu3mrKoM ce yecTo moapasymena v cam qoralaj koju he cBojuM HaCTyambeM
M3a3BaTH WITETY: TOXap, moruiaBa, Kpaha, cymap m MHOrU Ipyru. Pusuk je,
MelyTuM, caMo 3aMHIIIJbEHA OMACHOCT O] JelIaBaa IITETHOT jorahaja — kajga
ce ocTBapw, Taja je Beh peu o ogpeleHOM ocurypaHoM cirydajy.

[Tox pusukoM ce MOHEKaJa MOIpa3yMeBa W IMPEAMET OCHrypama (perumo,
3rpajia OCUrypaHa oj rmokapa, Opoja U TepeT KOju Ce MPEBO3H), JUIIC 3a KOje
j€ 3aKJbY4EHO OCUTypame MM, IIaK, OCUTYpaHH UHTEpeC. Y CBAaKOM CIIyyajy,
PH3HK je jefaH O OCHOBHHUX IOjMOBA M MPETIIOCTABKH OCUTypama, 0e3 yera
OHO HEe OM MOIJIO TIOCTOjaTH

CymMma ocurypama (oCHrypaHu U3HOC)

Cyma ocurypama je HOBYaHH U3HOC KOjU ce HcIutahyje OCUTYpaHUKy
YKOJIMKO HACTyIH ocurypanu norahaj. [Ipeacrasiba ropmby BEIMYUHY OCHOBHE
ocurypaBaueBe obOaBe3ze. OHa, WIIaK, y HEKHM CIIy4ajeBUMa MOXKE OUTH
npekopaueHa 300r TPOIIKOBA HACTAJIMX MOBOJOM OTKIIamhamka U CMambHBamba
HITETE MPEIY3ETUX 10 OCUTYPAaBauYeBOM HAJIOTY. YHOCH C€ Y MOJIHUCY OCUTYparba
WK C€ YyrOBOPOM O OCUTYpamy, OJHOCHO 3aKOHOM Mpe/iBul)a HAYMH EHEHOT
yTBphuBama kana jgorahaj mHacrymu. CBOTa OCUrypama INpelcTaB/ba BaXKaH
CacTojak yroBopa 0 OCHrypamy, 00U4IHO ciry>kehu v Kao OCHOBHIIA 32 00padyH
npemuje. CBOTa OCUTYpama Mo MPaBIITy 03HAUYaBa H3HOC HA KOJU j€ OCHTypaHa
HEeKa CTBap WJIM HEKa KOpPHCT on uMoBHHE. OcurypaBad je, Mo HpPUPOIH
nocja, OOMYHO YKJbYYEH y onpelhuBame OBe CBOTE, HO, KOHAauHa OJTyKa M
CHoILIekhe MOryhux nocieuia 300r HEPUMEPEeHe BUCUHE UCKJBYUUBO Cy Ha
OCUTYPaHHKOBO] CTPaHU. Y OCUTYpamby CTBAPH CBOTA OCUTYpaba je caMo jeJjaH
ol ynHmIana (y3 BpeJHOCT OCHTYpaHe CTBApH U BUCHHY IITETE) KOju oapehyjy
W3HOC ofuITeTe. Y OCHIypamy JUIla OHA je MCKIbYYMBO Mepuiio obaBese
ocurypapada. [lojaM koju MO CBOM caJipKajy OATOBapa CyMH OCUTYpama, a
ynotpebJbaBa ce y OCUTYpamy JIMIIA jeCTe OCUTypaHa CBOTA.
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ITera

[ITera je HETTOBOJbHA MPOMEHA HA UMOBHHHM WJIY JIMIY IPOY3pPOKOBaHA
HEKUM JorahajeM WM HEYHjOM PaIbOM. HACTAHKOM DHU3MKA U JCIIABAEM
HITETE, aKO Cy UCIYHCHH YCJIIOBH HAMETHYTH YTOBOPOM O OCHTYpamy, CTBapa
Ce OCHOBHA OCHTypaBaueBa 00aBe3a /la OCHTYPAHHKY, OIHOCHO KOPHUCHUKY
ocHrypama ucriaru oamreTy. Ha n3noc ose o6aBese yrudy BpcTa U BeJIHYUHA
wrere. [Ipu TOMe, MOTYy HacTaTH TOTIyHA INTeTa (YHHUIITECHEM OCUTYpaHe
cTBapu) U aenumudHa mrera (omrehemem ctBapm). llTeTe ce Mory aenuTu
U 10 JPYTMM MEpHJIMMa, 1a Tako NOCTOje MaTepujalHe U HeMaTepHjaiiHe
HITETe, HETIOCPEAHE U TIOCPETHE IITETe, KaTacTpodaliHe, BEIUKE U MaJjie IITeTe
u Tako aasbe. Kox ocurypama Jmna mreTe, y MpaBoM CMHCIY pedH, TOTOBO
Ja ¥ HeMa — TI0CTOjU OCHTypaBaueBa o0aBe3a Koja Ce jaBJba Ca OCTBAPCHEM
pusuka (HecpehHu ciaydaj, 00JECT, CMPT) WIK IPOTEKOM onipeheHor BpeMeHa
(TO’KUBIbEHE YTOBOPEHOT Opoja roinHa).

Tpajame ocurypama

Tpajame ocurypama je BpEeMEHCKa Jy)KHHA JejCTBa OCUTypama.
VYKoNHMKO HUje Jpyradrje YroBOPEHO, YTOBOP O OCHUTYpamy MPOU3BOIU CBOJ
yurHak moueBmu o 00 catu (akie Ha UCTEKY) YyTOBOPEHOT MOYETHOT J1aHa
03HAYEHOT Y IOJIMCH OCHTYPaba, I1a CBe 10 24 cara IO CIIeAkET JaHa YTOBOPEHOT
poka. Tpajame ocurypama ce, mpema noTpedu, MoXke yrOBOpUTH Ha ofpelheHn
poK uiu Ha HeozapeheHo BpeMe. 3amTHuTa Hajuelrhe Tpaje ToAMHY JlaHa, allu
Moyke OWTH U Jy’Ka WK 3HAaTHO Kpaha, penumMo, caMo HEKOJIMKO CaTH 3a BpeMe
MMyTOBamka U3 MECTa Y MECTO WUJIM TOKOM H3Bohema Heke npupenode. [lomazehn
O]l Iy)XWHE Tpajarka OCHTYpama, Pa3lIuKyjy ce KpaTKOPOYHO OCHTypame C
POKOM J10 je[THE TOJIMHE, BUILLIETOIUIIEHE OCUTYPahe Ca YTOBOPEHUM TPajaheM
W3HA/ jeJIHEe TOAWHE, Ka0 W JYTOPOYHO OCHTYpame C HeoApe)eHUM pOKOM
Tpajama KOJl KOjer ce yroBapa caMmo 1noderak ocurypama. Cem Tora, pa3imnkyjy
ce (hopmaHO, MaTepujaIHO U TEXHUYKO Tpajame ocurypama. [IpBo je Be3aHo
3a JIejCTBO yTOBOPa, IPYTO 3a MPEy3UMame PU3nKa, a Tpehe 3a BpeMe Ha Koje ce
onHocH oOpauyH npemuje. OBaj mojam je cauvaH MmojMy pa3nodsbe OCUrypama,
aJIi y OJTHOCY Ha Fhera MMa YOIIIITeHHje 3HAYCHE.

Yrosapau ocurypama

YroBapau ocurypama je 1ojeInHaIl UM YCTaHOBA KOJH Ca OCUTYpaBaYeM
3aKJby4yjy YTOBOp O OCHTypamy, o0bOaBesyjyhm ce pa tutare oxapeheHy
IIPEMH]y OCHIypama. YroBapaud HE MOpa yBEK MMaTH MpPaBO HAa HAJOKHAIy
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U3 OCUTypama. Y CBOJCTBY M yroBapaya M KOPUCHHUKAa OCHUTYpama jaBJba Ce,
Hajuenthe, jeIHO Te UCTO JIMIE — OCUTypaHHUK. Koa HEKUX BpcTa OCUTypamba,
OZITHOCHO YTOBOpa, yroBapad W OCHUTYPaHUK Cy paznuuute ocobe. Hernme ce
OIeT MOjaBJbyje M MOCeOHU KOPHCHUK ocurypama. Crora Ha3uB yrorapad
ocurypama Tpebda ynorpedpaBaTi OHJa KaJla Cy JIMLE KOje 3aKJbyuyje YyToBOp
U JuIe Koje he KOpUCTUTH JaBambe U3 OCUTYparba 110 TOME YTOBOPY pa3ziHuuTe
ocobe. O BpcTa ocurypama IJ€ Cy TE€ YIOre YeCTO Pa3[BOjeHE MOTY ce
HaBECTH OCUTYpam-€ JKMBOTA, OCUTYpPame Of MocieaAnlia HecpehHor ciydaja,
T€ MOMOPCKO OCHTypame U TPAHCIIOPTHO OCHUTypame y nenuHu. Ha npumep,
y TPaHCIOPTHOM OCHTIypamy KOPUCHUK HE MOpa yBEK OMTH yHarpes MO3HaT
OCHUTypaBady, 1a YaKk HU yroBapady ocUrypama. JJoBoJpHO je 1a yroBopom Oyty
yTBph)eHa MepuJiia 3a BeroBo ojpehuBame.

Yrosop o ocurypamy

VY Cpbuju ce oqHOCH OCUTypama 3aCHHMBAjy YTOBOPOM Kao IPaBHUM
nociyioM, OuIIo z1a je pedy o J00pOBOJBHOM MJIH 00aBE3HOM ocHurypamy. [loHymy
3a ocurypame Hajuerhe 1aje Moryhu ocurypaHuk. YroBop 0 OCUTypamy CTBapa
o0aBe3e 3a 00e yroBopHe CTpaHe — OCUTypaHHK ce o0aBe3yje 1a miaha npeMujy
OCHUTYpama, a OCUTypaBau Jja CHOCH MOCIIEANLIE OCTBapema pusnka. CeM OBHUX,
OCHOBHHX 00aBe3a, PeJJOBHO MOCTOJH U HU3 JAPYTUX: KO OCUTYpPAHUKA TO CY
o0aBelTaBambe O MPOMEHaMa OKOJTHOCTHU OJ] KOJUX 3aBUCH PU3UK, O HACTAHKY
OCHUTYpaHOT CiydYaja, mpeay3uMarme Mepa cracaBamba U Jpyro, JAOK ce KO
OCHUTypaBaya paJiv jOIll O CHOILICHY TPOIIKOBA CIIacaBakha, CTBAPaby PE3EPBH U
TaKoO JaJbe. YTOBOP O OCUTypamy y yHOj MEpH 3aBUCH OJ1 cilydajHocTu. Hanwme,
y TPEHYTKY HETOBOT 3aKJby4eHha, 300 HEM3BECHOCTH Jloral)aja, HUCY TIO3HATe
BHCHHA U y3ajaMHU OJHOC 00aBe3a 00e cTpaHe. YTOBOP O OCUTYpamy je caMo
y HEeKHM cityyajeBuMa ¢popmaiat. Kon mwera je npucyTHa BUCOKA yjeTHAYCHOCT
YTOBOPHUX YCJIOBa 300r Op3MHE M jeIHOCTABHOCTH CKJIallama Mmocia, Koju ¢y
O0OMYHO MPe/ICTaBJLEHH YCIOBUMA OCUTYPamba, U OpOJHUM Kilay3ylaMa. YTOBOD
je, Takole, mocTeneH, IITO 3HaYH J1a Ce UCITYHheHmhe 00aBe3a yTOBOPHUX CTpaHa
MIPOTEXKe Ha HEKO BPEMEHCKO pa3o0Jbe.

Ycii0BH ocurypama

VYcnoBu ocurypama npeicTaBibajy CKyI Kilay3yia Kojuma ce moapooHo
ypebyjy omHocu wusmely yroBapaua ocurypama, OJHOCHO OCHUTypaHHKa
U OCHUTypaBaya, YKOJIUKO HHUCY YTBp)EHM 3aKOHOM WU TOA3aKOHCKHM
nponucoM. [IpencraBibajy cacTaBHM 1€0 yTOBOpa 0 ocurypamy. [Ipema Hammm
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npomnucuMa, OpraHuzaiuja je Ay)KHa Ja, NPUWIMKOM IIOHOILICHA 3aXTeBa
32 M3/1aBamE€ JI03BOJIE 32 paJl OCHUrypaBaudy, y3 OCTaJlo, TIOAHECE U YCIIOBE
OCHTI'ypama ¢ MUIbEeHEM oBnamheHor akryapa. tbuma ce ypelyjy npasa u
obaBese u3mel)y ocurypanuka um ocurypasada. Ocurypasau je obaBe3aH 1a
YCIJIOBE OCUTYpama Ipeja OCUTYPAaHUKY ITPHIINKOM 3aKJbY4eHa M0CIIa YKOIHKO
Beh HHCYy OIITAaMIIaHU Ha MOJUCH ocurypama. [locroje onmru u nocedHHU
ycloBH ocurypama. [IpBe ocurypasau 1oHOCH yHanpen, oapelyjyhu caapxaj
Oynyhux yroBopa 3a mojefiiHe BPCTE€ OCUTYpPaba, @ OCUTYPAHUK UX Y IEITUHH
WIK npuxBara win oaouja. O moceOHUM ycIoBHMa YYECHHMLIM y YTOBOpPY Ce
cropasymeBajy. Ty ce, 3ampaBo, paaud O yTBphuBamy KOHAyHOI cajprkaja
IIOJIMCE U IPUMEHM PA3HUX JOJATHUX Kiay3yJa.

Bpcre ocurypama

O06uIM y KOjuMa ce CaBPEMEHO OCUTYPAhE TI0jaBJbYje Cy MHOTOOPO HH.
Crora ce OHHM TpynHIly W pa3BpCTaBajy npema oapeheHuM 3ajeTHHIKUM
CBOjCTBMMA: TIOCTOj€ pa3HE MoJeNie Ha MOjeAMHE BPCTE, IPaHE OCHUTyparba
U JIpyre HHUBOC TpyNuCama Kako OM Ce OJAKIIAIO HUXOBO MPOYYaBaAmE H
NPUMEHA HEOMXOJHUX E€KOHOMCKHX, MPAaBHUX TpaBHJIa U TpaBHJIa TEXHHUKE
ocurypaBama. C pa3BojeM TpPUBpEAC M JAPYIITBA HEMPEKHIHO HUYY HOBE
BPCTE OCUTypama, 0K ce Heke race. [lozene ce pasnuKyjy U o1 3eMJbe 10
3eMibe. Y HalleM 3aKOHY O OCHTYpaly UMOBHHE U JIMIIA KA0 BPCTE OCUTYpParbha
NOMHIbY C€ OCHIYpame >KHBOTA, 3IPAaBCTBCHO M IEH3MJCKO OCHTYpPame,
o0aBe3Ha OCHUTypama, 0CTaja MMOBUHCKA OCHIYParba, OCUIYPAbE Ol HE3TozIe
U ocurypame jaenosura rpahana. O4uTo Ja je cBaka Mojelia Ha BPCTe U IpaHe
OCHTYpama N3y3eTHO PACTEIJbHBA H YCIOBHA, TE j€ TAKBOM U Tpeda mocMarpaTu
(Maposuh, b., Kapkosuh, H., 2002.

TpeHyTHO cTambe OCUTyPamba 0/ NMOIJIaBa y cpouju

[Tormase koje cy ce 2014. rogune noromwie y CpOuju, HarpaBuie Cy
nomahnHCTBMMA W MpUBpeaX MTETy TemKy 1,53 munmujapau eBpa. Ox Tora je
cBera 37 MuiMoHa OWJIO TIOKPUBEHO OCHUTYpameM - jensa 2,4%. Haxaiocr,
MMOBHWHA HH JaHac, JIB¢ TOJMHE HAKOH BEJMKUX MOIUIABa, HUje OCUTypaHa y
Behem mponienty (“YHUQA ocurypame”™). (http://www.uniqa.rs/UNIQA/13/
Imovina-i-Sigurnost/Osiguranje-domacinstva/Osiguranje-stvari).
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Cumuka 2. [lItere on nomnasa, Kpynam 2014.
®oto: 3natnh M. (2014)
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Canka 3. O6penosary, 2007. Canka 4. O6penoBar, mMaj 2014.
H3Bop: PernyOnmiuku reoieTcku 3aBoj H3Bop: PenyOnmiuku reoieTcku 3aBoj

VY CpOuju nenynux 8% rpahana ocurypasa cBoje kyhe U CTaHOBE WU
MOCJIOBHE 00jeKTe oJ] Mocieaula BpeMeHCckux Heroroga. Of Tor 6poja, cBera
20% nomahuHcTaBa M37Baja HOBALl 32 OCHI'ypame O] MOoCienuIa IMOIUIaBa.
300r Tora 6u ocurypaBaud y capabH € Jp>KaBHUM MHCTHTYLHjaMa MOPAJH
Jla pajie BUILIE Ha eyKallUju U LIHpEY CBECTH rpalhaHa 0 3Hauajy OCUryparmba
HMMOBHHE.

Kaga 6u npxaBa mpUMeHHIIAa HETIOMyJapHy MEpy U CMamuila JaBama
u3 Oylera 3a HaJOKHAAy IITETa Of IOIUIaBa, OJHOCHO 00e30eauia momoh
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caMO OHUMa KOJU HUCY Y TPWJIMLM J1a U3 CBOJUX MPUMama U3BOje CPelCTBa
3a OCUTYpame, CBECT O 3Ha4ajy OCUTypama MMOBHHE OU ce BpJIo Op30 pa3BuiIa
KOJI HaIlleT CTAHOBHMILTBA, a U 3a Jp>kaBy OM OMJIO MCIIJIATUBHjE /1a OBAa BPCTa
mrera Oyze HajjokHaleHa o1 CTpaHe ocurypasajyhux kommnasuja.

VY “JlynaB ocurypamy” mOTBphyjy Ja je of OKBUPHO TPU MMIIHOHA
nomahuHcTaBa Ha TpxuTy Cpbuje ocurypano Mame of 10%, nako Beh Hu3
roJlMHA HY/IE pa3IMuuTe MOJIeNie OCUTypama 3a UMOBUHY T'pal)aHa Koju caapike
pu3uKk moruiaBe. OArOBOPHOCT 3a IITETHE MOCJEIUIle IMOIUIaBa M JIPYTHX
NPUPOIHUX PU3MKA HE MOXe OUTH caMo y pyKama JAp)KaBe, He CM€ M30CTaTH
OJI'OBOPHOCT MOj€AMHAIA, OAHOCHO OpHra U MpeBeHIIN]a 3a OUYBaE BIACTUTE
MMOBHHE, KOja 3aj€HO ca OpUIoM JprKaBe MPeACTaB/ba HEPACKUANUBY LEIUHY.

Y “AXA ocurypamy”’ UCTHYY Ja CBakd KpeIuT, 3a KOJU c€ Kao
rapaHIiMja rmojaxe XUIoreka, Tpeda 1a mpaTi OCUryparmbe o] pU3UKa IPUPOIHUX
katactpoda, a He camo on noxapa (http://www.uniqa-affinity.com/hr/nasa-
rjesenja/druga-osiguranja/). Tpeba 3akoHCKH yBeCTH 00aBe3y /1a ce MOoInca O
pH3MKa MOXKapa ayTOMAaTCKU YBEXe U ca PU3MKOM O] MOIUIaBe, 3eMJbOTpeca,
rpajia ¥ OCTaJIuX MPUPOAHUX Heroroaa. Tako he cBako Ko MIaTu OCUTypabe O]
nokapa ayToOMaTCKU UMaTH OCUTYpPame U O MPUPOTHHUX KaTacTpoda.

VY “Tenepanu ocurypamy” Moryhe je y3 0CHOBHO, YTOBOPUTH U J01aTHO
nokpuhe ocurypama o1 pu3MKa rnorase, Oyjure u Bucoke Boze. Ilocroje asa
HayMHA: Ha MyHY BPEAHOCT 00jeKTa M MMOBHHE, IITO j€ PEeTKO U YITIaBHOM
HEeMoTpeOHO; WM Ha NPBU PHU3HUK, A0 20 0JCTO O BpeAHOCTH Kyhe, MITO je
ajZiekBaTHHje U je(pTUHM]e, jep y MmoIIaBaMa oOMYHO He Oy/ie YHMIITEHa Leja
kyha, Beh, Ha mpumep, MOAPYM U MpU3EMIbE.

IIpumepn U3HOCA MeCEYHHX paTa

3a cran BenuunHe 60 KBaJapara Ha UME OCUTYpPama MO CTaHIAPIHOM
nmakeTy Koju oOyxBara OCHOBHA IIOXKapHa OCHIypamba W OCHTYpame Off
noriaBe noTpeOHo je u3aBojut oa 20 10 52 eBpa roauIiibe, y 3aBUCHOCTH OJ1
BpenHOCTH cTaHa - mofaru ¢y “YHUQA ocurypama” (http://sveoosiguranju.
rs/osiguranje-imovine/).

Y “AXA ocurypamy” HaBoJe Ja LieHa MOJHMCE 3a MPHUBAaTHY Kyhy
u3HocH roauime 1,2 eBpa Ha cBakux 1.000 eBpa BpeHOCTH. 32 HHIYCTPH]jCKH
PH3HK, LIeHa je HelTo Buia u kpehe ce ox 1,5 o 1,8 eBpa rogumime...
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VY “JlynaBy” o0jammaBajy 1a Ou ocurypame npoceyHor craHa ox 50
KBaJpaTa ykbyuyjyhu cTBapu fomahuHCTBa 01 OCHOBHUX PU3HKA, Y3 JI0IATHO
nokpuhe pru3MKa NoIUIaBe Ha NOAPYYjUMa I/ie HUje Y IPETXOAHO] TOAUHU OUIIO
normasa, komTaio oko 5.000 auHapa roauiimke, Tj. Mmeceuno 417 aunapa. Ha
NoJIpyYjuMa TJA€ je y MPeTXOJHOj TOAMHU OWIIO TMOoIiaBa, IieHa ce yIUIupa
(Kpacuh, /1. 1., 2016).

Kpajem roguse Ha Tp>KHUILTY ce M0jaBUjIa U HOBa KOMOMHOBAHA MOJIMCA
ocurypama o]l IoIjIaBa U 3eMJbOTpeca, M3a Koje CTOju peocurypanajyha kyha
EBpona PE. Cpbuja je y3 kpeaut Cercke OaHKe IocTaja jefjaH oJ] aKIIMOHapa
Te KOMITaHHje y KOjy Cy YJIOXKHIIE U Biasie 3eMasba Jyrouctoune EBpore.

O30MJbHUjJU TIOMAK Y OCUT'ypary UMOBHHE O IPUPOAHUX KaTacTpoda
y IPOTEKIUM roJuHaMa HampasJbeH je y Pymynuju u Typckoj, HajBuIe 300r
TOra WITO je y3 HUXKY LIEHy OCUTypama TakBa Mojuca 3a rpahaHe mocrana
obaBe3Ha.

3akpyuyak

[ToBehame BpeqHOCTH MaTepHjaTHUX IITETA O MPUPOTHUX KaTacTpoda
Y TIOTUIaBa W3 TOJAWHE Yy TOAWHY 3aBUCH of BHUIe (akTopa, mehy kojuma
Cy EKOHOMCKHM pact, noBehame TyCTHHE HAceJbeHOCTH, PacT IOMyJalyje,
KiuMarcke npoMeHe. OCHOBHM 3aKkJby4ak je Ja O BllaJie MHOTHX JpiKaBa
Tpebaio OCBETUTH BUIIIE AK€ moBehamwy Opoja ocurypama, Koje ou Tpedano
Ja TIpaTH pacT HaBeAeHWX (akropa, jep he y CynmpoTHOM CBe BHINE JbYIH
ocTajaTu 0e3 CBOje MMOBHMHE, M 03 HaJO0KHaJe TPOIIKOBAa KOje Cy M3a3Bajie
IITEeTe KOje He 3aBUCE OJI BbUX caMUX. TO Ce HAPOYHUTO OMHOCH Ha (hU3HMYKA
JIMIIa ¥ BbBUXOBY IMOBHHY. Y CITy4ajy HACTaBJbakbha TPEH 1A TOKPHUBAha OBAKBHX
mTeTa U3 JAp>KaBHOT OylieTa, HE MOXKE CE€ OUCKHBATH JI0OpOBOJLHO mMoBehame
Opoja ocurypanux nomahuHcTaBa. Ako OM Ce OCUTYpame OJ CJIEMEHTapHHUX
HETIOro/1a yBeJIo Kao 00aBe3HO, IieHa Ou OwIia HUKa U CBMMA JIOCTYITHA jep Ou
Behu Opoj objexara Ouo ocurypaH.
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Mapxko Ypowesuh', Munytun Credpanosuh', Upuna Munoanosuh',
Anexcanapa Jouunh?

Demographic changes in the basin of the river Vlasina as a
factor of change in the intensity of erosion

Jemorpadgcke npomene y ciauBy pexe Biaacuhe kao ¢akrop
MPOMeHe HHTEH3UTETA epo3uje

"MucTuTyT 32 Bogonpuspexny “Japocnas Yepnu”, beorpaz
[TosponpuBpeHE (akynTeT, YHuBep3uTeT y beorpamy

H3Boxa

Ha ocHoBy mozmaraka o Opojy cTaHOBHHKA U ToMahnHCTaBa, i Koe(pHIlHjeHTa epo3uja
1 TIPONYKIIHj€ W MMPOHOCA HaHOCA, aHAIM3UPAH je YTHUIAj AeMorpaduje Ha jaduHy epO3HOHUX
mporeca, Ha IpUMepy cinBa peke Briacune. [late cy oCHOBHE KapaKTEpHCTHKE CIMBA PEKE
Bnacune. Metox pana je o0yxBaTro aHaITu3y 1 mopelheme mogaraka o Opojy cTaHOBHHKA, Opojy
nomahnMHCTaBa, HAUMHY Kopuinhema 3eMJBbUINTa M €PO3MOHUX Ipolleca Ha MOApYydjy CIHUBa
pexe Bnacune. Kopumrhenu cy nmomaiu o 0pojy craHOBHHKA 1 JoMahmHCTaBa 3a TEPUTOPH]jE
Tpu ommTHHE - Bracotuane, badymauma u Lipraa Tpaga, 3a mepuox ox 1948. no 2011. roquse.
[Nomay o HaunHy KopuIinhema 3eMJBHINTA M €PO3HOHUM IPOLECHMA Cy y3€TH M3 JAOCTYITHE
muTeparype 3a nepuon on 1966. roquae 10 kpaja 2016. romuHe.

Kibyune peun: nemorpaduja, epo3uja, HadMH KopHihemna 3eMJbUIIITA, CIIUB peke Bracune
Abstract

Based on the data on population and households, and the coefficient of erosion and
sediment yield and discharge, the impact of demographics on the intensity of erosion processes
in the Vlasina river basin is analyzed. The basic characteristics of the river basin of Vlasina
are given. Method of work included analysis and comparison of data on population, number of
households, land use and erosion processes in the catchment area of the river Vlasina. The data
on population and households are used for the territory of the three municipalities Vlasotince,
Babusnica and Crna Trava, for the period from 1948 to 2011. Data on land use and erosion
processes are taken from the available literature for the period from 1966 to 2016.

Keywords: demography, erosion, land use, river basin of Vlasina
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YBoa

Jemorpadcke nmpoMeHe Mounmby ca MoYeTKOM HHYCTPH]jCKE PEBOIYIIHje
Y IIpecesbaBarkbeM CTAHOBHHIITBA U3 Ceja y TpafoBe. To je TOMpUHEINo 1a ce Ha
npoctopy CpOuje cMarmu Opoj CTAHOBHUKA Y PypalTHOM NoApyyYjy. Murparnuje cy
Ha cajammbeM rnpoctopy CpOuje mpeTexHo Ousie U3 eKOHOMCKUX pasiiora, ajau
He TpeOa UCKJbYYHTH HH TIOCTOjaEhe IPYTHX MPEIyCIIOBA 33 FbUXOBO MIOKPETAhE
(0o6pa3oBHU, KyNTypHH, a ToHekaa U nonutuuku) (MBanosuh b. M. 2015).

JKusot Ha ceny je moapa3ymeBao Texkak (GU3NYKHU paa U o0paay 3emibe,
300r npousBoame XxpaHe. CMameme Opoja CTAaHOBHUKA Ha CEy HUje Y MOYETKY
YTHUIAJIO Ha CTakbE €PO3H]je y CIIMBY peke BracuHe, 3aT0 1ITO Cy ca HHAYCTPHjCKOM
PEBOJIYIIMjOM JOLUIM M HOBM HauyuHM oOpaje 3emsbe. MexaHuzanuja je
oMmoryhuiia MHTEH3UBHH]Y 00pay 3eMJbe JTyOOKHM OpameM, OpKUM OpameM
u MoryhHomrhy na ce Buiie 3emibe 00palyyje, ITo je MHOTO BHIIIE YTHUIAIO HA
pazapame CTPyKType 3eMJbHINTA. JOIl jemaH HeratmBaH edekar Kopuimhema
MEXaHHU3allH]e j& KPUCH-E IITyMa U CTBApamkE TOJATHUX 00paTuBUX MMOBPIINHA, U
TO Ha HArMOMMa Ha KOjUMa aKo ce He BPIIH 00pa/ia 1o N30XHUIIcaMa, MOT'y BeoMa
Op30 MocTaTH erpagrupane U HETJIOAHE MOBPILIMHE, YCIIE IejCTBA €pO3Hje.

CamBHO nozapyyje peke Biacune ce mpocTupe Ha TEPUTOPHjH TP BEJINKE
ommruHe ¥ To Brnacorunue, babymmuna u Lpua Tpasa (oxo 90 % ciauBHOT
HoApyyYja) ¥ MMM JeJIOM Ha Teputopuju onmtuHa Cypaynuna u agun Xan
(oxo 10 %).

Peka Biiacuna je necna mpuroka Jyxae Mopase. Hajpehe mpuroke pexe
Bunacune cy: Teromnuua, Jly:xnuua, ITycra peka, ['paacka peka u bucrpuna. ¥
TOpHEM JIeTy CliuBa peke Biacune m3rpalena je akymynamuja “Brnacuna”, xoja
CITyXH 3a moTpebe cucrema BiracMHCKUX XHMIpOEIeKTpaHa Koje ce Halase JyxK
peke Bpiie u ynuBajy ce y Jyxxay Mopasy. Ha taj HauuH, cnuB peke Biacune
Y3BOJIHO OJ1 je3epa je e()eKTUBHO “OjicedeH’.

Metonosnoruja

[Tomarm o Opojy craHOBHMKa cy mnpey3eTd u3 Kmura mnommca
PemnyOmmukor 3aBoja 3a craructuky. Kopunrhenu monary ce oHOCE Ha TIEPHO/T
on 1948. mo 2011. roqune. [lomanm xoju cy KopunrtheHn y 0BOM paay cy 0poj
CTaHOBHHMKA U Opoj nomahuHCTaBa.

[Togauu o 6pojy ctaHoBHUKA U foMahuHcTaBa Guhe mpuka3anu camo 3a
ommtuHe Bracorunne, babymauna u Lpua Tpasa, 360r Tora mto ce oko 90 %
CIIMBHOT NOZIpy4ja pexe BiacuHe Haa3u Ha TEpUTOpUjaMa OBUX OIIITHHA.

(7]
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Pesynrati 0 epo3uoOHUM IpOLECUM Ha MOApydYjy ciuBa Bracune cy
y3eTH U3 JocTynHe aureparype. Kopumthenu cy nopanu o cramy eposuje 3a
1966., 1971, 1995. u 2016. ronguHy. AHanu3a €pO3NOHMX MPOIECa U3BPILIEHA
je momohy Mertone [lorenuujana Eposuje. [logaum o HaumHy kopuirheHa
3eMJbUIITA Cy OMIM JOCTYIHU 3a cienehe rogune 1966., 1988. u 2016.

MeTo10510IIKK PUCTYT je 00yXBaTHO mopeheme mopaTaka u3 momnmuca
O CTAaHOBHMIILITBY 3a HaBEJECHU MEPHUOJ] ca MoJaluMa O CTamby epo3uje, Kako 01
ce MPOIICHUO YTHUIIa] Opoja CTAaHOBHUKA HA MHTCH3UTET €PO3NOHUX MpoIeca y
ciauBy peke Biacune.

Metoaa Ilorenunjana Epo3uje

[Torenmujan epo3uje je Merona Oa3upaHa Ha yTBphUBamy cTama
W HHTEpaKIHje epo3uje, pesbe(HUX KapaKTePUCTHKA CIIMBA M OCHOBHHX
KITMMATCKUX KapaKTeprCcThKa. Flako MeTo/1a3axTeBa TepeHCKE UICTPasKHE PAJIOBe,
HEYTNOpEeANBO je Oprka O] BHUIICTOIUIIEr ocMmarpama. CrernujaaucTHIKuM
UCTPaXXMBAakEM M TIpopauyyHHMa m3paljyje ce KBAJIMTAaTHBHO-KBAHTHUTATHBHA
KapTa epo3Huje.

OcHoBHA BeJIMYMHA KOJOM C€ METOJIOM KBAaHTHTATUBHE KiTacu(ukamje
neUHUIIe HHTEH3UTET epo3nje je koeduuujeHT eposuje Z. Knacudukamuja
epo3uje y KapTorpad)cKoM CMHCITY JaTa je y BUAy KBAIMTATUBHHUX KaTeropuja.
3a mpakTHUHY TPUMEHY, CBaka Kareropuja nolwmia je oapeheHy BpemaHOCT

koeduujeHra eposuje Z.

Tabesa 1. Bpennoctu koeduiujenrta eposuje (Z) mo kareropujama

Table 1. The values of the coefficient of erosion (Z) by category

Kateropuja Pacnion xoed. Cpenma BpeaHOCT KBanmuratusHo nme
eposuje eposuje Z Z KaTeropuje epo3uje
I Z>1,0 7Z=1,25 eKCI[ECUBHA
II 0,71<7Z<1,0 Z=0,85 jaka
111 0,41 <Z2<0,70 Z.=0,55 cpelma
v 0,20<Z2<0,40 Z=10,30 ciaba
Vv 7<0,19 Z=0,10 BpJIO craba
(=)
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Koeduuujent eposmje (Z) ce pauyHa mnpema cieaehoj ¢opmynu
(T"'aBpmiiouh C. 1972):

Z=YxXxax(p++1) tneje:
Y - xoeduIMjeHT OTIMOPHOCTH 3EMJBHIITA HA €pO3Hujy; X - KOe(UIMjeHT HaunHa
kopuiihema 3eMJBHINTA; ¢ - KOSPUIM]CHT MPOTHBEPO3UOHOT ypehema moBpiinHe;
j - KoedpuuHjeHT yodeHor mporeca eposuje; I - cpemrby maj MOBPIIMHE 3a KOjy ce
n3padyHaBa Koe(UIljeHT epo3nje

IIpopauyH npoaykuuje epo3HOHOT HAHOCA

Kareropuje eposuje mpema MeTOAM KBAHTUTATUBHE KiIacU(pUKAIH]je
eposuje, UMajy Mopes KBaUTATHBHE M KBAHTUTATHUBHY BPEIHOCT U3PaKEHY
KoeuIjeHToM eposuje (Z), mro omoryhyje najbe u3padyyHaBame MPOIyKIHje
epo3noHuX HaHoca npema cieaehem oopaciy (I'aBpunosuh C. 1972):

Wsp=T-H-z-NZ>  (m/km?® god)

Wsp - mpoceyHa ronuiima crennpuaHa IpoayKIHja epo3UOHUX
HaHoca 110 km?

T - TemMnepaTypHu Koe(UIM]eHT KOjU ce n3padyHaBa nomohy obpacua:

T= L 101
10
! - Cpelmeroullikba TEMIIEpaTypa Ba3ayxa y CTEIEHUMA LEJI3H]yCOBUM
°C)
H - cpeameroamiima cyma najiaBuHa y mm (MUIMMETapa/TOIUIIEE )
Z - xoe(hMLHUJEeHT epo3uje u3padyHaT peMa HaBeIeHO] METOI0JIOT U] H.

[Ipoceyna roxuuima MPOAYKIMja €PO3MOHMX HAHOCA 3a LEIOKYITHO
CIIMBHO TOApPYy4Yje KOje Ce€ HCTpaxKyje (Wg), M3padyHaBa C€ MHOXCHEM
nospmrae ciauBa (F) y km?, ca cpeamom crieruduaHOM MPOAYKIMjOM HaHOCA
(W,).

We=F -Wgp (m’/god)
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IIpopauyH nocneBama HaHOCA

CaB mpoW3BEJCHM HAHOC HE JIOCIEBAa Yy IEJIOKYITHOj KOJIWYHHU
70 aKyMYJIHCaHOT MpocTopa, Beh ce BpIIM pEeTeHIMja HAHOCA, OIHOCHO
3aqpKaBakbe HAHOCA HAa HETOBOM MyTy Ka mpodwiry. M3 tor pasmora ce
cpauyHaBa KOe(HUIM]jEHT PETECHIIH]€ KOJUM CE yMarhYy]je KOJIMUUHA ITPOU3BEICHOT
HaHOca U J00Mja KOJIMYKMHA JocneBajyher HaHoca Ha oapelheHoM mpoduty.

_ (oxp)’
Y 0,25x(L+10)

O — obum ciuba (km)
L — nyxuna cnuBa (km)
D — cpenma BUCHHCKA pasiiika (m)

CriermupuuHO CPEIHETOANIIHE JOCIIEBAhE €PO3MOHOT HaHOCA (G,) je
3arpeMuHa IPOCEYHOT TOAMIITHET J0CIIEBamha HAHOCA Ca KBaIPaTHOT KUIIOMETpa
MOBPIIMHE CJIMBa KOja Johe 10 KOHKpETHOr mpoduia, M U3padyHaBa ce
MHOEHEM BPEIHOCTH CHeNU()UIHE CPEAHErOIUIIHE MPOAYKIIN)E €pO3HOHOT
HaHoca (W) ca koepuuujenTom perenumje Hanoca (R ) (I'apumosuh C.
1972)::

G, =W, xR (m3/km? god)

VKYITHU CPEeHhEeTOIUIIBH IPOHOC epo3noHor HaHoca (Gg) u3padyHaBa
C€ MHOXKEHEM YKYITHE CPEIIHETOIHIITLE MMPOAYKIIUje epo3rnoHoT HaHoca (Wg)
n koepunujerTa perennuje Hanoca (Ru) (I'aBpuiosuh C. 1972)::

G, =W, xR, (m*/ god)

KapaxkTepucruke HCTpaKuBaHOT NMOAPYYja

CnuB Brnacune ce Hama3u Ha jyrouctoky CpoOwuje. IIpoctupe ce on
Bnacuncke BucopaBam, Yemepnuka u Ilnane Ha jyry, no bapnoca, IlITpOHOT
kameHa, L{pHor Bpxa, Pmoca u Ctona Ha HCTOKY, Ha ceBepy o0yxBaTa Jly)KHHUKY
KOTJIIMHY U OpACKO-TNTAHUHCKO 3€MJBUIIITE OKO 1€, 1eo CyBe mianune u [opme
3amame, Ha ceBepozanaay miaHuHy Kpyiiesuily, Ha 3amagy ce mpoCTHpe J10
Hyror nena, Omrposyoa, Oroperne uyke, bykose rase u JactpeOiia u oOyxBara
Brnacotunauko BUHOTOpj€ U paBHHUILY cBe 10 yurha Brnacune y Jysxny Mopagy.

{ )
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Pesped cnuBa Bracuse je 1octa pa3HONUK, alld je y OCHOBU OpCKO-
TUIAHWHCKY, Y HQjHIDKHM JISJIOBHMA CJIMBA UMa M PaBHHUIIE, & HajBUIIIE 3eMJBHIITE
je Ha pa3Bol)y mpeMa CyCceIHUM CIMBOBHMA ITI€ Cy U HQjUCTAKHYTH]H BPXOBH.

[Tospmua ciuBa Bapupa (oko 1.000 km?) u3 pasnora mto mocroje
pa3iuKy y nojanuMma y KopuinheHoj JuTeparypu, mro he y gajbeM TEeKCTy U
y Tabenama OuTH npukazano. OOuUM ciMBHE MOBpIIMHE peke Biacune nuznocu
oko 178 km. Ha cBom myTy, y ayxunu o 65 km, Bnacuna npuma 3Hauajan 6poj
MPUTOKA, C TUM IITO Cy JIECHE M3PA3UTO AY)Ke, 1 je HEeH CIUB aCUMETPUIHOT
obOnuka. Bnacuna ce ynuBa y JyxxHy MopaBy kao necHa mnputoka, 10 km
HU3BOJHO 01 rpajaa BrnacoTuHna.

4780000

ATHO000

4760000

A7S0000

4740000

TH00000 TE10000 TE20000

Canka 1. Ilpuka3s cnuBHOr noapydja pexe Biacune
Figure 1. Study area Vlasina river basin

leosomke KapakTepucTHKE

BrnacuHCKM ~ KOMIUIEKC — MPEACTaB/ba  CEIUMEHTHO-BYJIKAHOTCHY
dopmarnujy meramopducany y (amuju 3eJICHUX MIKPHIbAIla CPETHET MPUTHCKA
U anOuTHCaHy y Mamoj win Behoj mepu. Ckopo 1erna jeBa NajuHa, U3y3eB
HEKOJIMKO (pparMeHara aHe3uTa 1 JIAI|Ta, j€ 101 KPUCTAIaCTUM HIKPUIbIIUMA
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I rpyne, koju Cy mpeacTaB/bEHU MHKAIIMCTOM, XJIOPHUTOIIUCTOM U THAjCOM.
OBakBa TreoIoIIKa MoJJIoTa 3aCTYIJbEHA je U Ha JeIHOj Y3aHO] Tpalld Ha JIECHO]

MmaanuHu, Nopea CPpCAmBLLCI TOKA.

['HajceBU cCeAMMEHTHOT MOpeKIIa 3ay3UMajy JA€CHY MaJUHY JTOHET ToKa
y npezneny Ilycre peke. U jenHe u apyre creHe Cy jako OKCHIMCAHE U JaKO
npobOsbHBe, OJHOCHO MOMJIOKHE paszapamy MOJ yTuliajeM armocdepanuja.
Y cpeamem nemy cinuBa, Ha motesy of Jlyxuune mnpeko Teromnuie u
I'pancke peke, y 00nuKy MpaBOyraoHUKa MPOCTUPY CE Malie030jCKU (UIHUTH,
apTUJIONIMCTH, KBAPIIUTH U KPEUhalli, YHjU CE TPYC, a HAPOUUTO KBAPIIHU Ka0
BEOMa OTIOpPAH Ha pachajame, alu U Ha TudepoBame, Iako TPAHCIOPTYje Y

peky Brnacuny.

Orpannn CyBe IJIaHWHE W CEBEPOMCTOYHHU €0 cluBa (YIIIaBHOM
Jly>)xHUIIa) Cy TOJ] Kpeumaluma, Jarnopiuma, nemdapumMa i KOHIioMeparuma.
OBe cTeHe YecTo Cy pacTpeceHe U ca AUCKOPIaHTHO pacnopeleHnM ciojeBuma.
[Ipu excTpeMHUM TeMmIeparypamMa M CTaJHUM MPOMEHaMa BIIAYKHOCTH, OBE
cTeHe OMBajy M3JI0KEHE jaKOM paszapamy M pacnajamy, Ia Ce 4eCTO MOXKe
Hanhu Ha cumape u ApoOMHE, KOJH CE JIAKO OJHOCE y XHIPOrpadCKy Mpexy

MOBPIIMHCKHUM CJIMBAKBEM BOJC HU3 MMAAWHE.

Hanpeﬂ HaBCACHE CTCHE, KAO0 KBAHTUTATHUBHH YMHHJIAL] Hpe}ICTaBJ'bajy
OCHOBY T'€0JIOIIIKE ITOJIOTE, 0K CE Y BUIY (hparMeHaTa pa3inunuTe BETHINHE 1
0011Ka 1M0jaBJbY]y JOII U HEOTEH, JI0Hha Kpe/a, TUTHOIIEHCKH MTeCKOBH, JIATTOPIIH,

AHJIE3UTH, JALUTH U JIp.
OCHOBHe KJIMMATCKe KAPaKTEePUCTHKE

Hucku nenoBu ciwBa - BIAacOTMHAYKa pPaBHHUIIA ca OpeKysbacTo-
OpIOBUTHM TepeHHMMa, 3arame, JIy)KHHUIAa U HIKU JEJIOBH JIOJIMHA, UMajy
yMepeHo KOHTI/IHCHTaJIHy K.HI/IMy ca jaCHO I/I3pa)K€HI/IM CBUM TIOAUIIIHBUM
JobuMma.

Bumm nenoBu cnuBa - riaHuHe U BiacuHcka BHCOpaBaH ca rOpHUM
TOKOBMMA peKa uMajy olenexje CyOrIaHMHCKE KIMME ca AYTUM U XJIaJHUM
3uMama, KpahMM M CBEXHUM JIETUMa M BPJIO KpPaTKUM IIpeja3HUM J00uMa.
[locroje 3HaTHE pas3uke y CpPEAHUM MECEYHUM U CPEeIHbHM TOAMIIHBHM
TeMIiepaTrypama Bas/yxa HajHWKET ¥ HajBULIET Jiena cirBa Briacune.

[InanuHCKM TpocTOp Ha KOMe ce Hanasu BracuHcko jesepo, 300r
BEJIMKE HaJIMOPCKE BUCHHE, OJUIMKY]j€ C€ XJIaJHUM 3MMaMa U CBEKUM JIETUMA,

ca U3pakeHUM alCOJIYTHUM aMIUIMTyAaMa TeMIlepaTrype Bazayxa, IITO jaCHO
( b
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notBphyje KOHTHMHEHTaJHOCT Kiaumata. Iloapydje mma ymepeHy KOIUUHHY
najaBuHa, oko 850 mm y TOKy rojuHe, ¢ TUM IITO j€ HajMame MaJaBUHA Y
TOKY JIeTa U paHe jeCeHHM, a 3aTUM y 3UMCKUM Mecelnma, ¢pedpyapy U MapTy.
CnuB Bnacune no0Ouja Mamby KOJIMYMHY 1a1aBUHA O] IPOCEKA 3a HAIILY 3eMJbY.
Hajmame nmagaBuna nobujajy Jlyxuuna, 3amiame 1 BrnacotnHauka paBHUIA
(650-690mm), a HajBUIIIEe BUIIN TNIAHMHCKU Ipeaenu (oko 850 mm). HajBure
najlaBiHa UMa y Majy | jyHy, a HajMame y Jyiy, aBryCTy U cenTemopy.

Hajxnanuju mecenr Ha Bnacunu je jaHyap, a HajTOIUIMjH j€ aBLYCT.
Bpno Tomnux neTwmux naHa, ca Temneparypom Bazayxa ox 25°C, na Bracunu
uma 20 nana y ronunu. Hajsehe ncnapaBame je y jyiy U aBrycTy, a HajMame
y peueMOpy, janyapy u ¢ebpyapy, IITO je Y TECHOj BE3H ca BpPEIHOCTHMA
Temreparype.

Tabesa 2. OcCHOBHE KIIMMAaTCKe KapaKTEPUCTUKE, METEOPOJIOITKa CTaHuIa Bracuaa
Table 2. Basic climate characteristics, weather station Vlasina

TEMIIEPATYPA (°C)
Mecen jan | ¢ebd Map amp | Maj | jyH | jym | aBr | cem | OKkT | HOB | mew | rox
Cpenme
Mecette 36 | 26 02 56 | 102 | 138 | 158 | 161 | 123 | 74 | 29 | 07 | 64
TeMIeparype
Bazyxa
IlanaBune (mm)
Mecen jau ¢bed Map | amp | Maj | jyH | jym | aBr | cem | OKT | HOB | jmem | rox
Cpenma
BHUCHHA 62,3 60,5 65,8 | 75,6 86,6 10,3 | 53,8 | 474 | 52,2 | 70,5 | 85,0 | 76,7 838.,9
najgaBuHa
Buaaxnoct Baznyxa (%)
Togumma 1oda nponehe JIETO jecen 31Ma TOJL
PenaruBHa
BIQKHOCT 78,5 74,2 81,1 84,3 79,6
Bazayxa
ObsayHoCT
Tomumma no6a nponehe JIETO jecen 3uMa TOJ
o 6,2 4,0 53 6.6 55
00sauHOCTH

Pesyararu

Jemorpadmuja noapyyja canba pexe Biacune

On 1930. romunae y Cpb6uju ce paha mame aerne ox oHOT Opoja Koju
je motpebaH 3a mpocTy penponykuujy. Hama 3emiba je Ha MIECTOM MECTy Y
EBporu o crapoctu ctanoBuumTBa (http://www.glasamerike.net). [Tonpyuje
cnuB Brnacune Takole nMa HeraTuBaH NMPUPAILITAj CTAHOBHUIITBA.
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Ilogaum o Opojy craHOBHHMKa cy mpey3etu u3 Kmura mnomuca
PenyGnuukor 3aBojia 3a CTaTHCTHKY, 3a nomnuce u3 cienehux roguna 1948.,
1953, 1961., 1971., 1981., 1991., 2002. u 2011. ronune. [loganmu koju cy
KopHuIIheHu y aHamu3u ¢y Opoj cTaHOBHMKA U Opoj jomahuHCTaBa.

Tabesa 3. Ynopenuu npeniesn 6poja craHoBHUKA 3a niepuox 1948-2011.
(Pemmybnmuku 3aBon 3a craructuky, 2009)
Table 3. Comparative overview of the number of population for period 1948-2011.
(Statistical Office of the Republic of Serbia, 2009)

Bpoj craHoBHUKA
Omnmrnna

1948. 1953. 1961. 1971. 1981. 1991. 2002. 2011.

Bracorunue 33.845 35.224 35.625 36.002 35.863 34.302 33312 29.893
Tpagcka | 4.917 5.225 5.932 8.787 12.166 14.552 16.212 15.882
Ocrana | 28.928 29.999 29.693 27.215 23.697 19.750 17.100 14.011
BalymHnna 37.532 37.312 34316 29.033 23.872 19.333 15.734 12.307
Tpancka 603 749 972 1.668 2.906 4.270 4.575 4.601
Ocrana | 36.929 36.563 33.344 27.365 20.966 15.063 11.159 7.706
Ilpua Tpasa 13.614 12.902 12.319 9.672 6.366 3.789 2.563 1.663
Ocrama | 13.614 12.902 12.319 9.672 6.366 3.789 2.563 1.663
Vikynno: | 84.991 85.438 82.260 74.707 66.101 57.424 51.609 43.863

*tun Hacespa: [pancka, Ocrana

40,000

35.000 - \ ——

30,000 ™. ™~

25,000 ™

\ OTIIITIHA
20,000 .

15.000 —~ <~

10,000 ITpua Tpasa

BiaacoTHHIe

BadymHuma

0]p0j CTAHOBHHKA

5,000

0 |
1945 1955 1965 1975 1985 1995 2005 2015

roJuHA

Cuauka 2. Yopeanu nperies yKyrnHor Opoja ctaHoBHHKa 3a iepron 1948-2011
Figure 2. Comparative overview of the total number of population for period 1948-2011
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Tabesa 4. Ynopenuu npernien 6poja nomahnHcrasa 3a nepuon 1948-2011.
(PemyOnmuku 3aBox 3a ctaructuky, 2009)

Table 4. Comparative overview of the of households for period 1948-2011.

(Statistical Office of the Republic of Serbia, 2009)

bpoj nomahuHcTaBa

OmtiHHa
1948. 1953. 1961. 1971. 1981. 1991. 2002. 2011.
Bracorunie 5.786 6.153 7.042 8.359 9.226 9.605 10.139 9.096
I'pancka 1.186 1.291 1.635 2.376 3.324 4.046 4.902 4.693
Ocrana 4.600 4.862 5.407 5.983 5.902 5.559 5.237 4.403
BabymHnna 6.068 6.347 6.879 7.363 7.291 6.815 6.011 5.078
I'pancka 195 204 293 537 896 1.325 1.477 1.523
Ocrana 5.873 6.143 6.586 6.826 6.395 5.490 4.534 3.555
Ipua Tpasa 2.395 2318 2.563 2.338 1.966 1.446 1.144 794
Ocrana 2.395 2.318 2.563 2.338 1.966 1.446 1.144 794
VYkynHo 14.249 14.818 16.484 18.060 18.483 17.866 17.294 14.968
*tun Hacesba: [ paacka, Ocrana
12,000
10,500
- 9,000 — ™~
g
E S0 / = T OIIITIHA
E 6,000 '4 \""-\ BiacoTHHme
Q
= 4,500 B 1 L0111 :8101 1)
1%‘ 3,000 HpuaTpaea
1,500
ol | | [ T
1945 1955 1965 1975 1985 1995 2005 2015
COTHHA

Cauxka 3. Ynopeasu nperiiesl yKymnHor opoja qomahnncrasa 3a nepuoxn 19482011
Figure 3. Comparative overview of the total number of households
for period 1948-2011
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bpoj craHoBHUKA KOjU je KHMBEO Ha CIMBHOM MOAPYYjy peke Bnacune je
JPacTUYHO OMao, 3a nepuoa o 1948. no 2011. rogune, NOK je TO Ha MojaNMMa 3a
0poj momMahrHCTaBa Mambe IPUMETHO.

Ha teputopuju onmruHe Bracotuniie 6poj cTaHOBHHKA, CE CMAKBHO 32
11 %, nox rpajcka Hacesba MMajy oBehame Opoja cTaHOBHMKA 32 TPHU MyTa, 0K
j€y OCTaIMM HaceJbUMa, IPETEX,HO CEOCKOT THIa, Op0Oj CTaHOBHHUKA O11ao 3a 51
%. Ykynan O6poj nomahuHcTaBa je nmopactao 3a 57 %. Y rpaJickum Hacebuma
ce 6poj momahuHcTaBa MoBehao 3a 4YeTUPH IyTa, IOK CE Y CEOCKUM HaceJbuMa
cMamwuo 3a 4 %.

Ha tepuropuju onmrruae baOymiawuiie 6poj cTaHOBHHKA je or1ao 3a 67 %, oK
rpaJicka HaceJha MMajy oBehame nomyrnanyje 3a npeko 7 myta, 3a mepuop o 1948.
1o 2011. romuna. bpoj nomahuHcTaBa je omao 3a 19 %. Y rpanckum HacesbuMa ce
Opoj nomahuHcTaBa oBehao yak ocam MmyTa, JIOK C€ y CEOCKUM HaceJbUMa CMAbU0
3a 65 %.

Ommrune [lpra TpaBa mMMa CTaTUCTMYKM EKCTpEMHE IofaTrake, Opoj
CTAQHOBHHUKA j€ 01120 3a yak 88 %, ok je 6poj nomahuHcTasa onao 3a 67 %.

HeraruBan npuponHu npupaiiTaj, HApoOYUTO Ha TEPUTOpUjaMa OMIITHHA
babymnuna u Lpue Tpase, yka3yjy Ha 3Ha4ajHy MUTpPal{jy CTaHOBHHMIITBA U3
PYpaTHUX TOIpyYja Y TpaJicka Hacesha, U YKYITHO CMambemhe Opoja CTaHOBHUKA 32
yak 48% Ha TEpUTOPHjU OBE JBE OMIITHHE.

3ﬁcT'yH.H>eHOCT €PO3MOHHUX ITPpoLIECa U HAYHUH Kopumheﬂ,a C/IMBa PEKe Baacune
1o roymHamMa

Eposuja Tia y cnuBy BiacuHe mpenctaBiba BEIMKHA BOIOIPUBPEIHU
npobnemM, jep je Behm neo cimBa 3axBaheH €pO3MBHUM IMPOLIECHMA Pa3HOT
MHTEH3UTETA. JaBiba ce Ha HecTaOMITHO] TeO0JIOIIKOj MOATI03H U Ha TepeHrnma Beher
HaruOa 3a BpeMe OOWJIHHMX KHIIIA U HAIIOI OTamama CHera. Pa3Bojy epo3uBHHX
npoIieca HAjBUIIE je TOMPHHEO YOBEK HAPOUMTO Yy JIPYToj MOJOBUHM 19. U MPBOj
nionioBuHM 20. Beka pajiu 1001jara NoJbOIPUBPEIHUX MOBpIMHA. [ lorpenian HaunH
Kopumihema 3eMJBHIITA, Tj. 00paa 3eMJBbUIIITA HA BENUKUM Haruoa (mpeko 25 %),
JIONPHHEO je OprkeM OTHLIaky aTMoc(epcke Bozie, a TUME U yOp3a0 mpoliece epo3uje
3eMJBUINTA. 3EMJBHIIITE j€ CIIUPAEM I'yOHIIO XPaHIbUBE MaTepHje, IOCTajalio Mabe
MPOIYKTHBHO 32 MOJHOIPUBPEIHY ITPOU3BOJIEBY, 11 CE€ MHOTE TAKBE MOBPIIMHE Beh
BUIIIE TOIMHA U JAelieHuja He oOpal)yjy. [loBpiuiHa koje cy 3axBahene epo3ujom,
y cnuBy Briacune, nma MHOTO, a Hajuiie Ha npoctopy: [opme ['ape, [lapkosiie,
I'pauka, Llpsena Jabyka, bpectoB on, on, Cpenop, Lipna Tpasa... (CaBuh M.).
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1966. ronuna

Haunn xopumnihema 3a 1966. roguna: opanuie 25 %, Bohmwanu 2 %,
BUHOTpaau 2.4%, nuBaje u nammaiy 30 %, myme u mukape 32 % u HeraI0IHO
3emubuiTe OKO 8.6 %. Hajehum nenom opanulle 3ay3umajy paBHHYAPCKU
neo TepeHa ox Binacorunma g0 ymrha, anu 1o6ap 1eo opaHuIa ce Hajda3u vy
OpnapckoM TepeHy ca jaduM HaruOuma. lllyme u mmkape cy MaxoM KpikJbaBe
1 Kopucte ce 3a JqucHuK (BandyetoBuh XK. 1966).

CnuB Brnacune y cpeimeM U TOpHEM TOKY HAagHYT je BPJIO jaKoM
eposujoM. Y TOM neny OpojHe OyjudHE MPUTOKE YHOCE BEIUKE KOJIMIMHE
HaHoca y koputo Bnacuue. On yKymnHE MOBPIIWHE CJIMBa KOja M3HOCH, OKO
1.035 xm?, nammaguyTo je I, 11 u 111 kareropujom epo3ujom oko 54% MOBpIIUHE
cimBa. OBaj pOIIeHAT HUje BEJIUK U 110 BheMy OW M3TIISAAIIO Ja IPOIIeC epo3uje
HHjE 3aXBaTHO BEIUKY MOBpIIMHY. OBaKBO CTame MPOMCTUYE OTY/a, LITO je
11O IOM TOK CIIMBA HA JY)KUHH OJf OKO 16 KM y paBHHYapCKOM TEPEHY TIe
je epo3uja 3eMJbHINTa BpJIO ciadba. MelyyTum, OpACKHU €0 CITuBa je HAMaIHyT
jakoMm eposujoM (Banuerouh XK. 1966).

[Tpoceuna roauima MPOAYKIMja HAHOCA y CIMBY OBE pEKe M3HOCH
817,570 m?, mrro ynan 790 m* mo 1 km? M3 oBor mpouswniasu ja CIUB HUje
HalaJHyT jakoM epo3HjoM, a TO je 300T Tora IITO Cy y payyH y3eTe y o03up u
MOBpIIIKHA CIMBa U3 paBHHUYapckor nena (Banuerosuh XK. 1966). Ha ocHOBy
OBOTI' TIOIATKa MOXKE C€ M3pauyHaTH Aa je ciauB peke Biacuuu mpumazno 111
KaTeropuju eposuje, ca koeduiujenrom eposuje ox oko Z=0,47.

1971. ronuHa

[Tpemakaprtu eposuje CP Cpobujens 1971. ronune, roguima MpoayKIIHja
Ha"oca usHocu 1,400,966 m’, a roguiimu mpoHoc HaHoca 827,973 m’. U
npemMa MpOAYKIHjU U MpeMa IMPOHOCY HAaHOCA, CIUB Cliaja y TPyIy CIMBOBA
ca jakuM mporiecuma eposuje (Jemmh b. 1990). Ha ocHOBY oBOT mofiaTka Moke
ce u3padyyHatu Jia je ciuB peke Brnacune npunanao 11 kareropuju eposuje, ca
koeunujenTom eposuje npeko Z=0,55.

1988. roanne

[Tomam o kopuirthewy 3eMJbHINTA Y CIUBY BracuHe mpeysetu cy u3
CTyZIMje TIOTIABHOT Tajaca peke BiacuHe n Apyrux BogoToka Ha jyry Cpowuje,
on 26. jyna 1988. romune (Jenmmh b. 1990).
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Tao6ena 5. Kopuniheme cinuBa pexe Biiacune 1988. roquna
Table 5. Land use in the Vlasina river basin 1988 year

KyaTypa anlIZOBpmHHa%
[Iyme 370,30 35,30
JluBaje, nammany ¥ BOnmaIu 158,40 15,10
Tonern 50,45 4.8
Opanune 470,85 44,80
VYKymnHO: 1.050,00 100,00

Hajseha mnpocrpaHcTBa 3ay3umajy opaHuue U myme. MehyTtuwm,
HEINOBOJbHA j€ YMIbEHHULIA, IITO je Behu /1e0 NIyMCKUX MOBPIIMHA 0] PETKOM
W JIETpalipaHoOM IITyMOM, KOja 3€MJBHINTY HE TPYXa TOBOJbHY 3aIITHTY OJ
epo3muja. OBa cuTyalja je HemTo 0oJba y TOPHUM JEIOBUMA CiuBa [ paacke
pexke u Yemepuune (neBa mputoke Bnacune). [lossonmpuBpenHo 3emMIbUIITE
oOyxBaTra OopaHHIIE U BUHOIPAJe, HA KOJUMa C€ jaBJba MOBPLIMHCKA €po3Hja
3emspumTa. Ha cTpMuM TepeHnMa jaBiba ce JTMHEapHa BOAHA €pO3Hja Y BHUILY
Opasna, japyra u Behux Bogoaepuna (Jenuh b. 1990).

3HauyajHO MECTO y CJMBY 3ay3MMajy Nalliballd, KOju Ce Hajas3e
Ha HAarHyTHM MaJHaMa U YKOJMKO Cy y J0OpOM CTamy, MOTY Ja TpyxKe
3eMJBUINTY J1OOpY 3alITUTY O]l MOBPIIMHCKE epo3uje. OcuM Mammaka OKO
Brnacunckor jesepa u ropmer Toka Ipajacke peke, OCTald Mallmbald Cy
yIJIaBHOM MCKOPHUINNEHH, jaKo JeTpaupaHu, Ia ce KOPUCTE 3a MOITyMJbaBathe
ca yetnHapuma (Jemuh b. 1990).

1995. ronuHa

[Tomamu o epo3nonuM mpouecuma 3a 1995. roguHy cy mnpeyseTu u3
Bononpuspenne ocaore Cp6uje 2002. roguHa.

Tabesa 6. 3acTyIJbEHOCT EPO3UOHUX IIPOLIECA Y CIIUBY pEKE
Baacune 1995. roguna
Table 6. Representation of erosion process in the Vlasina river basin 1995 year

IoBpu. KATEI'OPUJA EPO3UIJE Koed.
Hme CIuBa I 1I 1 v v eposuje
TOKa

km?) | km® | % | km®> | % | km® | % | km’ | % | km® | % z
Peka
Buacnma | 99382 | 125 | 12 | 127.1 | 128 | 2209 | 222 | 5707 | 574 | 62,6 | 63 | 0425
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Tabesa 7. Pesynraru npopadyHa npoayKiyje 1 MpOHOCAa HAHOCA Y CIIUBY peKe

Bnacune 1995. roguna
Table 7. Sediment yield and sediment transport in the Vlasina river basin 1995

year
Ipoxykuuja HaHOCA Iponoc nanoca
TloBpu. Koed. Koed.
e eposje creuduyHa YKyIHa pere, crenupuIHa YKYIHH
Hwme Toka
W W G G
sp g sp g
km? % m?/km’god m?’/god R, m’/km*god m?/god
Peka Biacuna 993,82 0,425 719,00 714.633,00 0,469 337,00 335.034,00

2016. roquHa

Hayun kopumhema 3em/bHuIITA

Ha mnpocropy cnuBa pexke Bracune nHaumH kopumihema je jocra
pasHoBpcraH. lllyme go0por ckiiona, Kao u JerpagupaHe IyMe Cy y BEITUKOM
MIPOIICHTY 3aCTyIJbEHE. 3aTUM clieic 00paIuBe MOBPIIMHE KOjUX HaJBUIIIC NMa

Y AOJMHCKHUM, HACCJbCHHUM KpajeBI/IMa, I1a nmammany 1 JUBazac.

Tao6ena 8. Kopumrhema cnmBa pexe Biacune 2016. roquna
Table 8. Land use in the Vlasina river basin 2016 year

Haunn xopunthersa ( km?)
Nme £ 2 - o o ® ® = = IoBpmuHa
o & o g5 2 g S £ EE % s 3 o ciuBa
TOKa s S =8 A 3 2 3 6 5 ga| § 2
= = S =5 B 2 ] c 3 == 3 g5 9 (km?)
=| s 5 s = = g g = o g s | &8 S
5 5 E = E | 28| 8| |85 "
= = SR
Pexa
380,89 276,77 9,56 84,78 109,10 16,78 101,59 | 8,75 | 13,08 | 1,26 1.002,56
Bracuna
% 38,0 27,6 1,0 8,5 10,9 1,7 10,1 0,9 1,3 0,1 100,0

Tabesa 9. 3acTyIIJbEHOCT €PO3MOHUX TIPOIIECa y CIUBY peke
Bunacune 2016. ronuna
Table 9. Representation of erosion process in the Vlasina river basin 2016 year

IMospu. KATETOPUJA EPO3UJE Koed.
Nnme ciuBa 1 I 1 v v eposuje
TOKa
(km?) km? % km? % km? % km? % km? % %
Peka
1.002,56 1,67 | 0,17 | 9,86 | 0,98 347,92 34,70 592,36 59,08 50,77 5,06 | 0,38
Bnacuna
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Ta6ena 10. Pesynratu npopadyHa NpoayKIMje U IPOHOCA HAHOCA Y CIIMBY PEKe
Bnacune 2016. ronuna
Table 10. Sediment yield and sediment transport in the Vlasina river

basin 2016 year
TIponyxkiuja HaHOCA IIponoc nanoca
[MoBpu. Koed. Koed.
CIIMBa eposuje G, yrymHa pETeHIL. ST yrymHH
Hme Toka

W W G G

sp g Sp g
km? Z m*/km?god m?*/god R, m*/km’god m?*/god

Pexa Bnacuna 1.002,56 0,38 590,00 592.086,00 0,54 319,00 320.099,00

Ananu3upajyhu mogaTke o epo3uje 3a CIMBHO Mozpyyje peke Biacune
JacHO ce youaBa Jia JIOMUHHUpPAj]y oBpIInHE 3axBaheHe ciabom eposujom (IV)
Kao u cpeamom kareropujom eposuje (III). Cpeama BpenHocT koeduimjeHTa
eposuje 3a ciauB peke Brnacune uznocu Z=0,38.

IIpoceuna npoxykuuja ox 590 m*/km? roa. 3Hauu Aa ce MPOCEUHO
roguimke ogHocu (0,6 mm MOBPIIMHCKOT ClIOja 3€MJBUINTA Y CIIUBY pEKe
Brnacune. Ta BpemHOCT ykasyje Ha TMOCTOjal€ €pO3UOHHUX Ipoleca KOju y
YKYITHOM HAaHOCY Jajy 3HayajaH qorpuHoc. [IpopadyH npoaykiuje u npoHoca
HaHOCa HaM yKa3yje Jia TOJHIILE Y CBOj PELUIMjEeHT peka Biacuna yHece oko
320.000 m* HaHoCa.

duckycuja

Kopumheme 3emspuinta 1966. ronune nokasyje aa je 25 % mocTo ciimBa
Brnacune nox opanumama, 0K je yKyrnaH Opoj CTaHOBHUKA y OBOM MEPUOIY Y
omnajiamy U U3HOCH Hemto mMajo npeko 78.400'. IlITo ce epo3uje THYe MpeKo
50 % cnuBa je 3axBaheno I, II u III kareropujom epo3ujom, cpeama BpeIHOCT
koedunmjenTa eposuje Z=0,47, MOk je mpoceyHa rofAulImha TPOAYKIMja HAaHOCa
817.570 m?, mrro uznocu 790 m’/km?.

IIpema momucy cranoBHuInTBa M3 1971. rommHe Opoj CTaHOBHHUKA
u3Hocu 74.707 mwTo HUje BeNMKa pa3iuka y ogHocy Ha 1966. ronuny. ['onune
1971. nonasu no noehama koeuimjeHTa eposuje Ha oko Z=0,55, rie roguinma
npoaykiuja HaHoca uzHocu 1.400.966 m?, a ronuimy npoHoc HaHoca 827.973
m’. [Ipoceuna romumma npoxykuuja 1971. roqune je 3a 41 % Beha y ongHocy
Ha 1966. romuny. Moryhu y3pok je WHTEH3UBUpame 00paje 3eMJBHINTA
yIoTpeOOM MeXaHU3alHje U IHUPEHEM IMOJbOIIPUBPEIHUX MOBPIIMHA.
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VY TaGenu 5. ce Buu Aa je ckopo 45 % teputopuje ciauBa pexe Biacune
1988. rogune nox opanuiiama, y ogHocy Ha 25 % u3 1966. rogune. Paznuka
u3Mel)y oBa nBa mopartka je aBangeceT u ABe roauHe (1966-1988 roamna).
[Topen noBehama noBpIIKMHA 10l OpaHULIAMa, y nepuoxy oa 1966. no 1988.
ro/lMHa, JIOILIO je 10 CMamema YKYNHOr Opoja cTaHOBHHUKA 3a 23%, Kao U
CcMameme Opoja CTaHOBHUKA Ha pypanHoM moapyyjy 3a 40 %. Cmameme 6poj
CTaHOBHHKA HHU]€ JI0BEO Ja CMambeha MOJbONPUBPEIHE AKTUBHOCTH, 300T TOTra
IITO je HajBEpOBAaTHHUje MeXaHH3alMja omMoryhuna fa MambH Opoj CTAHOBHHKA
oOpal)yje ckopo IyIjIo BUILE OJFONPUBPEAHUX MOBPIIMHA.

Koeduiguent eposuje 3a 1995. ronuny usnocu Z=0,425, mro je Ha
camoj rpanunu u3mely III u IV kareropuje eposmje. Takohe je momuio a0
cMamema MpoceyHe Mpoaykiuje HaHoca 3a ckopo 50 %. OBaj momartak o
MambeM Koe(HIIMjeHTY epo3Huje U MamO0] MPOAYKIHMjH HAHOCA J1aje TTIOTBPIY O
YTHUIIA] CMambekha Opoja CTAaHOBHUKA HA HHTEH3UTET €pO3Hje.

[TIpema mommcy w3 2002. roguHe yKymaH Opoj CTaHOBHUKA W3HOCH
51.609, mTo je 3a 10 % Mame Hero o monucy u3 1991. ronune. Takohe momnuio
je 10 cMamema Opoja CTaHOBHHKA pypaiHOT moapyyja 3a 20 %.

[Nonuc cranoBHuITBa 32 2011. roquHy OTKpHO je Aa ce Opoj CTaHOBHHKA
cMamuo 3a yak 48%, y pypajiHoM 1ojipydjy Opoj cTaHOBHHKA CMambHO ce Yak 3a 70
%, 1ok je 6poj momahuncTaBa omao 3a 32 %, 3a nepuon o 1948. mo 2011. ronuse.

Kopumrhemwe 3emspumira n3 2016. romuHe ce 3HATHO Pa3lIUKyje OJ
kopuithema 3emsbuinTa u3 1966. u 1988. romune. O6panuse mospiuHe 2016.
rojivHa 3ay3uMmajy camo 12 % on yKymHe MOBpILIWHE CIUBa, U TO YIJIABHOM y
paBHUYApPCKOM Jeny ciuBa. [loBpmmHe moa mymama, 1o0por u paspehenor
CKJIOTIa, 3ay31Ma]y OKO 65 % MOBpPIIMHE CIIMBE, IITO je CKOPO AYIUIO Y OJHOCY Ha
nonatke u3 1966. u 1988. romune. CBe HaBeEHEO j€ yTHUIIANIO /1a Ce KOSPHUIIH]SHT
epo3uje cMmamu, U OH caga m3Hocu Z=0,38. OBa BpemHOCT KOe(HIHjeHTa
epos3uje Z cBpcraBa ciuB peke Bmacuue y IV kareropujy eposuje. lllto ce
THUYe MIPOCEYHE TOIUIIHE TPOAYKIIM]je HAHOCA, OHA je cCMameHa 3a HekuXx 17 %,
JIOK je y ogHocy Ha 1971., kajga cy KoeuIujeHT epo3nje U MpoayKIlfja HaHOCca
Oounu HajBehu, cmameHa 3a yak 58 %.

3ak/pyuak

Jocanamma uctpaxkuBama Ha npoctopy CpOuje mokazana cy aa je
y HajBehoj MepH YOBEK CACBMM HECBECHO U IMOCPEAHO YTHIA0 HA CMAabEH-C
epo3uje 3emipHuINTa. CTHUXHJCKO HANyIITalke PypaHUX Ipeaesia JOBEIO je
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TOKOM BpEeMEHa JI0 MPOMEHE Yy HauMHy Kopuihema 3eMJbHINTA, LITO je 3a
MOCIIEIUIYy UMAJI0 CMambebe epo3nonux nponeca (Myctaguh C. 2012).

CmamemeM Opoja CTaHOBHMKA Ha MOAPYYjy ciauBa peke Biacune,
W TIPEJIACKOM BEJWKOr Opoja CTaHOBHMKA Yy TpajJicka Hacesba, 3HA4ajHO je
CMameH YTHUIIA] YOBEK Ha HMHTEH3UTET eposuje. Ha ocHOBY mnpukazaHux
Tabena U pesyaTara MoXe ce 3akJbyuuTu Ja noctoju Be3a usmehy HOBEK -
KOPUIITREWKBE 3EMJBUIITA - EPO3U1JA, 1 1a 40BEeK CBOjUM JICIOBAHHEM
YIJIaBHOM YTHY€ HEraTUBHO HA MIPUPOLLY.

CMameme koeduijeHTa eposuje, Ha TpenyTHux Z=0,38, He 3Ha4M /1a
ciuB Brnacune He Tpeba ypehuBatu mpOTHBEpPO3MOHHM pagoBuM. HarmpoTwus,
nocrojehe crame Tpeba MONMyHUTH MPOTHBEPO3HMOHMM pAJOBUM, Kako OH
y OynyhHocTn cnuB peke BmacuHe 610 y mto 00JbeM CTamy W CUTYPHUJU Y
Clly4ajy HEKHX KJIMMAaTCKUX HEIOroja, Koje ce Cy 4eCTO jaBjbalie y HE TaKO
JIAJICKO] MPOIIIOCTH.
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Abstract

This study aimed to valorize the waste of date palm tree of oasis system in south
Tunisia into biochar and used like amendment to improve physical and chemical characteristic
of sandy soil in south Tunisia.Biochar obtained after pyrolysis of date palm tree waste in
absence of oxygen in temperature of 500°C, and incorporate in sandy soil of south Tunisia
with different rates (5t/ha, 10t/ha,15t/ha and 20t/ha) compared with untreated soil.
The initial results indicate generally improvement in chemical characteristics with increase of
biochar rates in soil like total carbon and nitrogen concentration and other essential elements in
soil. Available water in soil increase with the increase of rate of biochar to attend a maximum
in 20t/ha biochar, finally, production growth increase with biochar amendement to have a pic
in the rate of 2t/ha. The promising results show a potential for biochar to become are important
soil fertility amendment in Oasis farming, and at the same reducing residue waste.

Keywords: Oasis farming system, date palm waste, biochar, water retention, organic carbon,
cation exchange capacity, sandy soils.

Introduction

Semi-arid and arid region are defined as region where evaporation
exceeds precipitation, generally arid lands cover 41% of earth’s land surface
(UNEP, 2007). At present, almost of 900 million peoples inhabit arid and
semi-arid lands (Dregne, 2002),the biodiversity in arid and semi-arid among
plants and animals is generally lower than thatin more humid ecosystems.
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Some arid and semi arid system may be converted to farming land like oases
system (Laghirie et al., 2016). Oases only occupy less than 3%of the semi-arid
regions of the world but feed from 7 to 10 million peoples (Clouet, 1995).
The oasis farming systems in south Tunisia occupy an area of 450 km?*(FAO,
2013),that feed a population of over 1.5 million inhabitants. With over 4.5 data
palm million present in that area (Hajj, 2013), which each tree providing 33
kg.yr 'date palm tree residues. Means 150 Gg of material which normally get
burned to incorporate directly in the soils, compost it or make into biochar
(SDO, 2011).

Among the problems facing arid lands is the global climatic trend
towards an increase in temperatures (Global Warming) which would lead to
an increase in aridity and a decrease in the available moisture. This problem
could probably be mitigated through carbon sequestration (CO, absorption
and storage in plants).But Soil organic matter (SOM) plays an important
role in ecosystems by retaining and supplying plant nutrients, improving soil
aggregation, reducing soil erosion, and enhancing water holding capacity
(Tisdall and Oades, 1982; Brady and Weil, 2002). Sandy soils in south
Tunisia poor in organic matter because of climatic condition and agriculture
management (Brahimet al., 2014).

Oasis system are characterized by a very important mass of waste better
200g m™ of date palm waste and 100 g m? of fruit tree waste (Ben Salah,2014),as
kind of valuation date palm waste is recovered in compost. Composting is
a technology for recycling organic materials in order to achieve enhanced
agricultural production. Biological and chemical processes accelerate the rate
of decomposition and transform organic materials into a more stable humus
for application to the soil. Composting proceeds under controlled conditions in
compost heaps and pits (Bot and Benites, 2005). The farmers of the region used
the organic manure to improve physical and chemical propriety of soil, the manure
is still exposed to sunlight and is susceptible to rapid decomposition anddrying
(Mlihet al., 2016)and estimated the organic waste loss in Gabes oases of Tunisia
to be more than 5.700 t.yr' (Kouki et Bouhouach,2009)Because this reason
farmers are obliged to add manure annually to improve their soil, or applicate
inorganic fertilizers this can cause soil degradation and many environmental
problems owing to more organic matter mineralization (Agegnehu et al., 2016).
Compost heaps should have is suitable for more humid environments where
there is potential for watering the compost, also composting is a long process to
have mature compost we need to weight more than 3 months (Bastida et al.,2008)
for this reason we tried to use the waste in biochar form.Biochar is produced
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in the partial or total absence of oxygen, the thermal decomposition of plant
derived biomass (pyrolysis) can be manipulated to yield, and in addition to CO,
and in variable ratio, combustible gases (chiefly H,, CO,, CH,), volatile oils, tarry
vapors, and a solid carbon-rich residue generally referred to as char.As distinct
from char in general, biochar remains ill-defined(Sohi et al., 2010).Biochar
quality and characteristics vary with production conditions and feedstock used
(Song et al., 2012).Same research showed that higher temperature biochar has
a higher carbon and plant nutrient content than lower temperature biochar (Al-
Wabel et al.,2013;Laghari et al., 2014), in other study they appear that the biochar
created at low temperature may be suitable for controlling release of fertilizer
nutrient (Day et al.,2005;Sohi et al., 2010), while high temperatures would lead
to a material analogous to activated carbon (Ogwa et al.,2006; Sohi et al.,2010).
For this reason biochar pyrolysis temperature condition was categorized into
low <250°C), medium (250-500°C) and high (> 500°C) temperature biochar
(Omondi et al., 2016).

Biochar has an aromatic structure that makes it stable and highly
resistant to chemical and biological degradation in soil (Ibrahim and al., 2015),
but the key factor of physicochemical properties of biochar is feedstock used
and pyrolysis temperature (Sohi et al.,2010) like the carbon content can be
increase in biochar from 56% to 93% between 300 and 800°C (Okimori et
al.,2003), also surface area increasing in one study from 120 m?g™" at 400 °C
to 460 m2g ' at 900°C (Day et al.,2005). There is widespread debate about the
use of biochar and its agricultural benefits in soil from the history of terra preta
soil (Young.,1804) to the use of biochar in current time in arid area( Sohi et al.,
2010; Lghari et al., 2016; Liu et al.,2016; Omondi et al.,2016).

Biochar is increasingly being used as a soil amendment with the aim to
improve soil physical, chemical and biological properties, reduce greenhouse gas
emissions, and sequester carbon by withdrawing organic carbon from the cycle
of photosynthesis and decomposition.Biochar sequestration directly removes
carbon dioxide from the atmosphere (Lehmann., 2007; Sohi et al.,2010; Liu et
al.,2016). However many study showed that the addition of biochar change total
porosity by increase them over than 10% with plenty of nano-scale micropore
(Omondiet al., 2016), this modification in soil structure improve available water
capacity (AWC) (Uzoma et al.,2011; Laghari et al.,2015) in soil for the plant and
increase growth of yield, also biochar enhance chemical proprieties of soil, the
pH in soil amendment with biochar decrease or increase depended to soil and
biochar proprieties(Saran et al.,2009; Xu et al.,2012). However the CEC increase
after pouted biochar in soil which is consistent with many research (Laird et al.,
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2010; Uzoma et al.,2011), also the use of biochar increase plant nutients such
as Ca, P and K (Sohi et al.,2010; Laghariet al., 2015). Many experiment tried to
used biochar in arid area with sandy soil (Omondi et al., 2016; Lui et al., 2016;
Borchard et al., 2014) but two experiment conducted by Shaknityet al., (2014) in
Dubai,Kahlifaet al.,(2015)in United Arab Emirates suggested that biochar of date
palm waste addition to sandy soil increases water holding capacity which might
increase water availability for plant use and chemical propriety.A unique aspect
of this work is that we are using feedstock considered to be a problematic waste
in the country because approximately 90 thousand tons of waste in the form of
tree clippings is generated and transported to landfills on an annual basis (Ben
Salah,2014). Conversion to biochar and subsequent use in soil maybe a good
solution to deal with a problematic waste stream and at the same time to improve
the quality of soil in South Tunisia.

The objective of this study was therefore to make an assessment of
the initial impact of biochar amendment on the quality of a sand-textured
soil representative of South Tunisia. The arid region of South Tunisia is
characterized with anaridclimate.This soil degradation process is largely due to
carbon losses resulting from loss of vegetation cover and soil erosion. Leading
to loss of food productivity and ultimate hunger (Dregne, 2002). However, the
application of biochar (and thus C addition) soil in the oasis production system
ofSouthern Tunisia maybe a mechanism to improve physical and chemical
characteristic of sandy In this study, we evaluated the initial impact of usingfive
different biochar application rates (0 to 20 t/ha) on physical (water retention)
and chemical (fertility)parameters.

Materials and Methods

Sample collection, preparation and experimental design

Surface samples were collected at two different times: 28" January2016
and 28"May 2016. Soil was collected from the sandy soil at the latitude of
33° 2116’East and longitude of 10° 30”°19’South East of Tunisia. The soil is
texturally graded as total sand (contain 1.7% Clay, 8.8% silt, and 89 % sand)
as determined using the Pipette Robinson method. Samples were collected
from five treatments and each sample divided into three replicates in the first
sampling time and three replicates in the second time. All samples were placed
in plastic pages, labelled and taken to the laboratory. Soil from each replicate
was air dried, sieved and stored for chemical analysis.
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Biochar

The experimental design was a randomized in pots with five treatments
and three replicates; Biochar was sourced of kebili oasis of South Tunisia
(33.30° and 34.15°N; 8.30° and 9.10°E); feedstock consisted of date palm
waste pyrolysis in a continuous flow kiln at temperatures up to 500°C(Hans
et al.,2015;Laghari et al., 2016)for 30-40 min. The biochar had a pH 0f7.63,
contained 81.2% organic matter (OM),0.608 % NH,", extractable P and 2976
mg kg-'K and 54.6 méq/100g CEC. Physical characteristics of the biochar are
also detailed by the determination of water reserve which is 5.19%. Biochar
was added at a rate of Ot/ha,5t/ha, 10t/ha, 15t/ha and 20t/hawith sandy soil
sieved in 2 mm.

Water content and chemical analysis of soil

Available water was determined using the membrane pressure plate
extraction method (Klute,1986)by taking the difference in water content between
at 0.1 and 15 bars. A pH probe was used to determine buffered soil pH (1:1 soil:
water) as described in (Mclean, 1965) and of biochar as described in (Jouiad
and al., 2014)and by analyzing Colwell phosphorous, Colwell potassium,
sulphur (KCl), organic carbon (Walkley-Black) and nitrogen (Kjeldhal).

The Bean “Viciafaba” Growth experiment

The bean growth experiment was from December to June in 2015. 10
seeds were sowed to every experimental pot. After maturation, ground and
underground biomass was harvest and dried (60°C), also total mass production
per plant are weight.The effect of the various biochar treatments on chemical,
physical and biological parameters were statistically analyzed by ANOVA
using SAS to assess the level of significance of the various biochar additions
on soil properties compared to an unamended control and compost addition
treatments with probability of 5%.

Results

Chemical properties

The effect of biochar to the soil has a direct significant (p <0.05)
positive impact on soil organic C (SOC) content in total carbon, i.e. from 0.17
(£0.10%) in untreated soil to increase with the increase of biochar rate in soil
and attend their maximum through 1.40(+0.10%) in soil amended with 20t/
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ha biochar. However, this difference was retained after 3 months with SOC in
soil amended with 20t/ha biochar being 1.47% (+0.99) and not significantly
(p>0.05) different than what was initial added, SOC in untreated soil decrease
to attend a minimum with 0.13(£0.094%) (Figurel).

There was not significant (p>0.05) difference s in the pH value
of the soils with and without the biochar amendment, 7.62 (+0.024) and
7.80 (£0.046), respectively and this was irrespectively of the amount of
biochar added to the soil.The EC did significant increase (p<0.05) with the
addition of biochar, it increase from 1.9mS/cm (£0.65) in control soil to
9.47mS/cm=0.64 in soil amended with 20t/ha biochar, the EC decrease with
the increase of experimental duration and have a significant effect in soil
(p<0.05) to attend 7.58mS/cm (£0.64) in soil amended with 20t/ha biochar
(see tables 1).

The biochar fertilizers have a significant effect to improve soil
fertility with moderate to high levels on N, P, and K in soil.The total
nitrogen (p<0.05) increase with the quantity of biochar added in soil and be
maximum in 20t/ha biochar with 0.53% (£0.63) larger than minimum value
0.36% (£0.48) in untreated soil, but the concentration of total nitrogen
decrease with the increase of experimental duration (p<0.05) to attend
0.38 % (+0.64)in soil amended with 20t/ha but this concentration rest more
important than the untreated soil (0.26%+0.51).The exchange potassium
(K ex) also has a significant effect (p<0.05) and increase from 153.03 mg
kg!(£0.67) inthe control soil to 1697.76 mg kg'(+0.52) in the amended
soilwith 20t/ha biochar, the phosphorus (P) concentration in soil don’t have
a significant effect (p>0.05) but they concentration in soil increase from
1356.08 mgkg'(+£0.22) to 1749.57 mg kg'(+0.29) but after the increase of
experimental period the phosphorus have a significant effect in soil (p<0.05)
and they concentration decrease to attend a minimum in 20t/ha biochar with
846 mg kg'(+0.23).

Physical properties

The field capacity or soil moisture, after soak, after receiving a volume
of water, the soil is saturated then this water progressively migrates by gravity
into the drainage pores, it remains in the part of the Shipping dry soil only
the capillary water on which the forces of gravity are no longer acting. The
indicator sand is characterized by a very low ability to retain water; this is
explained by the presence of macroporosity.
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Table 2 show that biochar amendement have a significant effect (p<0.05)
in field capacity which increase with the increase of biochar rate in soil from
4.38% (£0.65) in control soil to 13% (£0.64) in soil amended with 20t/ha
biochar.(Table 2)correspond to the permanent wilting point this corresponds
to the moisture in which all plants show signs of wilting, the evolution of pfis
significant (p<0.05) and proportional to the evolution in the rate of biochar in
soil, pf increase from 3.9%(#0.65) in unamended soil to 9.68%(+0.64) in soil
amended with 20t/ha biochar . The calculation of water retention characteristics
measured on control and amended soil,showed that useful (UW) water in soil
have a significant effect (p<0.0001), and UW increase from 0.48% (£0.06) in
control soil to 3.32% (+0.04) in soil amended with 20t/ha biochar.

Effect of biochar amendement in fresh matter (FM) and dry matter (DM)
and production of bean plant

Biochar amendement have no significant effect (p>0.05) in the FM of
bean plants, it increase from 1.22% (£0.16) in untreated soil to 1.35% (£0.11)
in soil amended with 20t/ha biochar, also DM is no significant with biochar
amendment (p>0.05), it decrease from 0.165% (+0.04) in control soil to 0.19%
(+0.17) in soil amended with 20t/ha biochar, but they have significant effect
(p<0.05) in bean production, the number of pods/plants increase from 1pods/
plants in unamended soil to attend a maximum in soil amended with 2t/ha
biochar with 5 pods/plants, but the soil amended with 20t/h biochar don’t have
a maximum production despite they have excellent physical and chemical
characteristic (Table3).

Discussion

The result support that soil biochar amendment improving physical and
chemical properties in sandy poor soil in south Tunisia, the lack of significant
changes in any of the key soil fertility indicators such as soil organic carbon,
phosphorus, potassium, total nitrogen, pH, EC and useful water. However
the significant increase in the soil organic carbon concentration after biochar
treatment indicate that the soil’s health and release nutrients has been improved,
other studies have reported an increase in soil organic carbon after application
of biochar in soil (Abujabhah et al., 2015), also, the increase of soil organic
carbon after 3 month of application of amendment indicate that the carbon is
sequestrated in sandy soil, this is a very difficult process in arid area with the
climatic condition who activate mineralization in sandy soil (Mlih et al., 2016),
in the same context Borchardet al., (2014) showed that the addition of biochar
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in sandy soil improve carbone sequestration. While other studies have reported
an increase in soil pH following biochar application (Kimetuetal., 2008), our
results showed a decrease in soil pH after the addition of biochar. The effect
of biochar on soil pH is dependent on the pH of biochar itself and the liming
value, which is dependent on the feedstock and pyrolysis conditions used for
biochar production (Kookanaet al., 2011; Lehmann et al., 2011;Laghari et al.,
2016). As the biochar in this study had a pH of 6.4, it was not surprising that
it did not have a liming effect as has been observed in biochar with high pH
values. An increase in organic matter following the addition of biochar decrease
soil pH due to the microbial activity and organic acids released during organic
matter decomposition The enhancement of microbial community structure is
more likely to be due to the physiochemical characteristics of biochar added to
the soil (Saison et al., 2006),Gaskin et al., (2008) and Prendergast-Milletet al.,
(2013) showing that biochar is a direct source of nutrients. Many Studies have
reported that the effect of biochar on the adsorption of P is highly influenced by
the pH of the soil (Xu et al., 2014; Qian et al., 2013.). Indeed, at pH around 7
and 7.5,however, the ability of biochar to increase P retention in soils is quite
variable. It varieswith P concentration in the soil solution (Hanzhi et al,2016).
Some studies have found an increase in the concentration of nitrogen in soil
amended with biochar (Gaskin et al., 2008; Laird et al., 2010;Prendergast-Miller
et al., 2013; Boorchard et al.,2014). According to Boorchard et al.,(2014)the
addition of biochar enhanced N mineralization moreover, Nogueiraet al., (2010)
attributed the increase in the concentration of nitrogen in the soil amended with
biochar. Indeed, the availability of NO, decline in the presence of biochar can
be explained by greater consumption of nitrogen by the plant (Martisenet al.,
2014;Lehmann et al., 2003).The concentrations of K *and PO, were slightly
higher in the substrates amended with biocharAllinget al., (2014), Given its
special physical properties, biochar therefore influences the texture, structure,
porosity, size and pore distribution and the density of the soil in which it is
incorporated (Laghari et al ,2015; Omondi et al,2016). The author reported the
following relationships between biochar amendement and total porosity this
confirmed with study of Omondi et al.,(2016) after laboratory experience with
different rate of biochar in sandy soil, they showed that total porosity increase
with biochar rate in soil. After modification in total porosity the available water
capacity tend to increase with biochar application rate (Omondi et al., 2016;
Lui et al.; 2016); Also Laghari et al., (2015) after experience in Kubugqi desert
confirm that the water holding capacity in sandy soil increase with the increase
of biochar rate added in soilthese results are confirmed by our study which
provides improved RU in the sandy soil of arid regions.
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Biochar have a significant effect in the increase of production in the
rate of 2t/ha in sandy soil of south Tunisia, but the high rate don’t give the
mashers production, this study is confirmed with same study of Viger et
al.,(2014), that suggest the biochar with important quantity in soil lowers
the activity of plant genes that help to defend against insect and pathogen
attacks, also Luhmann,(2015) say that the application of biochar in high rate
can cause a decrease in yields, Also After study of the effect of biochar in
Ryegrass (Loliumperenne) in sandy soil by Lui et al.in 2016 suggest that higher
application rate have no significant increase in production but based to the
study of Major et al., (2010) that this rate can be significant after 2 or 3 years
, finally Zimmerman et al., (2011) suggests that using wrong rate of biochar
can negatively impact the soil’s microbiota. But, the application of biochar
can increase the yield production, same study of Jeffery et al.,(2011) found an
overall average yield increase of 10% rising to 14% in acidic soils, also, Crane-
Droesch,(2013) study the effect of biochar in degraded sandy soil of kenya and
showed that the production increase with 32% in soil amended with biochar.

Conclusion

The results of this study support our hypothesis and suggest that the
application of biochar to subtly influence soil characteristics leading to changes
in physical and chemical proprieties of sandy soil and increase production.
With the climatic condition of south Tunisia the biochar can be a good solution
to improve the situation of agriculture with low cost and help to save oasis
environment in poor country like south Tunisia, in this context world bank
conclude that biochar may be a key element of climate-smart agriculture
practices in developing country and help to mitigate climate change and reduce
vulnerability to its effects. The question now is if the farmers of southern
Tunisia accepted biochar as a new type of amendment with manure or compost
and solve the problem of no usable waste in oases system.
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Annex

Table 1. Soil chemical characteristics of unamended control and biochar amended
soil, including the Least Significant Difference (L.S.D) and the p-value.

Parameters Control St/ha biochar l-Ot/ha l'Srjha 2'0t/ha LSD | Pvalue
biochar biochar biochar
A 7.80+£0.02a 7.71+0.03a 7.74+0.008a 7.68+0.10a 7.62+0.046a ns 0.1589
pH
B 7.66+£0.07a 7.55+0.04a 7.7+0.02a 7.7£0.01a 7.78+0.02a ns 0.1444
Electric A 1.90+0.6a 4.63+0.2a 5.95+0.16b 7.77+0.28¢ 9.47+0.64d S <.05
conductivity
(mS/cm) B 2.59+0.6a 4.58+0.3a 5.30+0.16b 6.43+0.28¢c 7.58+0.6d S <.05
. A 152 +0.6a 508+0.64a 1105+0.19b 1453+0.29¢ 1697+0.52d S <.05
Exc. Potassium
1
(mg-kg™) B | 305:0.6a 665 +0.2a 13870.1b 1846+0.3d 2592+0.6e s <05
Phosphorus A 1356+0.2a 1708+0.3a 1719+0.07a 1746+0.3a 1749+0.2a ns 0.4599
Colwell (mg.
kg™ B 859+0.1a 871+0.1b 868+0.06ab 860+0.9ab 846+0.2d S <.05
. A 0.37+0.4a 0.44+0.3b 0.47+0.2ab 0.48+0.3¢ 0.53+0.6d S <.05
Total nitrogen
0,
) B 0.27+0.1a 0.29+0.3b 0.33+0.1ab 0.34+0.2¢ 0.38+0.7d S <.05

L.S.D = least significant difference. ns = non-significant. S=significant, letter indicate diffences
according to Tukey's test(p<0.05), A. soil directly after amendment with biochar, B:soil after 3
months with biochar amendement

Table 2. Soil physical characteristics of unamended control and biochar amended
soil, including the Least Significant Difference (L.S.D) and the p-value.

Parameters Control 5t/ha biochar 10t/ha biochar 15t/ha biochar %Ot/ha LSD ¥
biochar. value
WS (FC%) 4.38+0.6a 5.55+0.1a 8.53+0.1a 10.25+0.2a 13+0.6a ns 0.774
WS (wp %) 3.99+0.6a 4.24+0.2a 6.46+0.1a 7.46+0.3a 9.68+0.6a ns 0.626
AW 0.478+0.05a 1.305+0.12b 2.076+0.007¢ 2.79+0.02¢ 3.32+0.03d S <.05

L.S.D = least significant difference. ns =

non-significant. S=significant, letter indicates

diffences according to Tukey's test (p<0.05); WS (FC%)= field capacity, WS(wp%)= wilting
point; AW=available water

Table 3. Bean plant characteristics of unamended control and biochar amended soil,
including the Least Significant Difference (L.S.D) and the p-value.

Parameters Control St/ha biochar 10t/ha biochar 15t/ha biochar 20t/ha biochar LSD | Pvalue
FM(%) 1.22+0.16a 1.28+0.16a 1.31+0.14a 1.34+0.08a 1.35+0.11a Ns 0.7745
DM 0.165+0.04a 0.166+0.08a 0.167+0.08a 0.178+0.16a 0.187+0.17a Ns 0.6267
TP 1+0.28a 5+0.96b 2+0.60c 1+0.28a 0.66+0.29d S <.0001

L.S.D = least significant difference. ns = non-significant. S=significant, letter indicatesdiffences
according to Tukey's test(p<0.05); FM: Fresh matter; DM=Dry matter ; TP=Total production
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Figures

Figure 1 examples of date palm waste residues in the Kebili oasis (Tunisia)

Figure 1. Date palm waste residues in the Kebili oasis (Tunisia)

Figure 2 Influence of different levels of biochar soil amendment on soil
organic carbon

] — el C%
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Figure 2. Influence of different levels of biochar soil amendment on
soil organic carbon
Letters above the bars indicate differences according to Tukey's test (p<0.05)
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Abstract

In the context of climate aridity increasing economic and environmental importance
sustainable high yields while maintaining soil cover. For this purpose it is planned the design
and construction of new irrigation systems to ensure the productive soil moisture. However, in
each case it is necessary to assess the degree of stability of soil for irrigation reclamation for the
possibility of water erosion and nutrient imbalance. Researches were conducted on Grey forest
residual-calcareous and Sod-calcareouses soils (Russia, Republic of Bashkortostan, Southern
Urals). We studied the following indicators - agrophysical properties (water permeability,
categories of soil moisture, density), physico-chemical properties (pH, absorbed Ca, Mg, dry
residue of salt), agrochemical properties (humus, mobile forms of nitrogen and phosphorus)
and environmental properties (heavy metals). It is shown that the soil has the potential fertility
and can be used in irrigated agriculture, subject to the conditions of irrigation, irrigation water
quality, the application of organic and mineral fertilizers, in the application of soil conservation
tillage systems and use of sloping land for irrigation. Also it was composed of soil-reclamation
map with recommendations on the use of soil.

Keywords: Grey forest residual-calcareous soils, Sod-calcareouses soils, soils properties,
irrigation, stability
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Introduction

In the context of climate aridity increasing economic and environmental
importance sustainable high yields while maintaining soil cover. For this
purpose it is planned the design and construction of new irrigation systems to
ensure the productive soil moisture. However, in each case it is necessary to
assess the degree of stability of soil for irrigation reclamation for the possibility
of water erosion and nutrient imbalance.

In the Republic of Bashkortostan (Russia, Southern Urals) there
are currently 64.7 thousand ha of irrigated land under vegetable crops and
perennial grasses. These lands were located in the forest-steppe and steppe
zones. Analysis of the irrigated land in this area showed the presence of mild
to moderate salinity of 3.4% of the irrigated areas. For example, in irrigation of
chernozems ordinary deteriorated agrophysical properties, increased salinity,
decrease calcium absorption, reduction of humus content (Suyundukov, 1995).

Long-term irrigation of leached chernozems in the forest-steppe zone
with slightly saline water has resulted in considerable changes in the soil
properties under vegetable crops: the thickness of the humus horizon decreased
by 3-5 cm; the soil texture has not changed considerably, but a tendency for
worsening of the soil structural status was observed; erosional processes resulted
in a drop in the humus content; the content of exchangeable bases decreased by
27.3% at the expense of calcium, and the soil reaction changed from neutral to
slightly and moderately acid values; the soil buffer capacity in the acid range
decreased; the portion of humic acids bound to calcium decreased, as well
as the nitrogen content in the soil humus and the content of labile nitrogen
fractions (first of all, the fraction of easily hydrolyzable nitrogen); the soil was
subjected to soda-sulfate salinization of moderate degree in the plow layer and
strong degree in the soil layer directly above the illuvial horizon (Gabbasova
et al., 2006).

Research carried out in other regions, have also shown that non-
compliance with conditions of an irrigation begins to develop reclamation soil
degradation, which leads to secondary salinization, waterlogging, destruction
of soil structure, dehumification, deterioration of physical, chemical and other
regimes in the soil, which greatly complicates the effective use of reclaimed
land (Pankova and Novikova, 2004; Minashina, 2009, 2011; Voevodina et al.,
2014; Stoma et al., 2015;).
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Objects and methods

The research was carried out in the southern forest-steppe zone. The
territory on which research is characterized by a typical continental climate
with sharp temperature contrasts: cold, harsh, with little snow winters and
hot summers, a rapid transition winter to summer, the number of unstable and
scarce precipitation during the growing season.

The investigated site is located on a plateau and slopes leveled mainly
western and southern exposure with an altitude of 202 to 150 m. In mesorelief
allocated little hilly and karst downgrade. Soil-forming rocks are eluvium
limestones and deluvial calcareous clay. The main background of the soil
cover is represented by grey forest residually calcareous soils. On steep slopes
formed sod-calcareous soil typical.

According to the field survey and the results of laboratory tests on the
surveyed area following soil marked difference:

1. Grey forest residual-calcareous (Greyic Phaeozems Albic) middle
powerful heavy loam a low humus content slightly eroded.

2. Sod-calcareouses (Rendzic Leptosols Eutric) low-power a low humus
content heavy loam medium eroded.

The soil samples the total content of the humus were determined
according to Tyurin’s method; the pH of the soil water suspension was
determined potentiometrically; the exchangeable Ca®* and Mg* were
determined by complexometric titration; nutrients and agro-physical properties
were determined by conventional methods (Arinushkina, 1970; Vadyunina
and Korchagina, 1986). Heavy metals were determined in accordance with
the «Guidelines...» (1992). The names of soils are listed according to the
«Classification...» (Shishov et al., 2004).

Results and discussion

Characteristics of grey forest residual-calcareous soils. Within the
surveyed area grey forest residual-calcareous soils formed on flat plateau and
fairly steep slopes (i=0,02-0,05) mainly western and southern exposure, which
determined their low power and presence of weak erosion. Humus-accumulation
horizon varies in the range of 39-54 cm, in a plowed field involved eluvial
horizons of grey forest soils. The soil profile carbonates detected in the illuvial

horizons at a depth of 55-60 cm, which is due to carbonate parent rock.
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The upper soil horizons are characterized by low- and medium- acidic
reaction, which is close to neutral and slightly alkaline in the illuvial carbonate
horizon and soil-forming rocks (table 1). The amount of absorbed bases in the
upper horizons AU and PU is 44-48 mEq/100g of soil, in podzolized several
layers decreases and increases in the lower carbonate horizons. As part of the
absorbed bases calcium predominates.

Table 1. Agrochemical soil properties

N PO, PO, K,0
Horizon, pH Humus Ca®" Mg** Solids
alk. tot avail. avail.
Depth, cm
H,0 KCl1 % meq/100 g soil mg/kg %

Section 1. The grey forest residual-carbonate moderately heavy loam low-humus slightly eroded

AU, 0-24 6.19 5.61 3.21 34 14 154 1635 12.1 14.1 0.08
AEL, 24-42 6.18 5.37 2.78 31 14 77 989 5.4 11.3 0.22
BEL, 42-69 6.37 522 1.30 38 8 28 348 17.9 n/d 0.001

BTnc, 69-108 7.99 7.14 0.86 41 12 14 471 125 n/d 0.06
C, 108-140 8.06 7.34 0.54 40 15 14 327 12.8 n/d 0.06

Section 2. Sod-calcareouses low-power low-humus heavy loam moderately eroded

AY, 0-24 7.03 6.56 4.18 39 12 133 1553 12.1 13.7 0.24
AYca, 24-31 7.00 6.61 4.37 45 12 91 827 2.4 n/d 0.02
Cca, 39-52 7.09 6.38 1.82 48 11 56 389 2.3 n/d 0.18

Section 5. The grey forest residual-carbonate moderately heavy loam low-humus slightly eroded

PU, 0-26 6.49 5.77 3.71 39 11 203 n/d 10.8 14.1 0.06
AU, 26-41 6.35 5.12 3.12 n/d n/d n/d n/d 9.4 n/d 0.08

Section 8. Sod-calcareouses low-power low-humus heavy loam moderately eroded

AY, 0-28 7.41 6.70 4.28 48 12 154 1380 24.6 14.0 0.20
AYca, 28-38 7.35 6.62 4.12 48 12 100 860 19.6 n/d 0.12

Section 9. The grey forest residual-carbonate moderately heavy loam low-humus slightly eroded

AU, 0-24 5.39 4.58 3.53 30 12 175 n/d 17.5 11.7 0.12
AUe, 24-38 5.72 4.64 3.06 31 13 133 n/d 10.5 n/d 0.04
AEL, 38-45 6.78 5.12 2.14 31 13 98 n/d 6.8 n/d 0.06

n/d - not determined

On humus content of these soils are a low humus (from 3.21 to 3.97%).
Down the profile humus content gradually decreases in the illuvial horizons
of less than 1%. Alkali-hydrolysable nitrogen content in the upper horizons
is change in a relatively wide range from 130 to 190 mg/kg and indicates the
average availability of soil by nitrogen (Kiryushin, 1996).
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All studied soils contain a very small amount, both general and mobile
phosphorus. Availability of this item is assessed as very low. Exchange
potassium content varies from 11 to 14 mg/kg, which defines a very low supply
of potassium. Analysis of the water-soluble salt content shows the lack of
salinity throughout the soil profile.

Characteristics of Sod-calcareouses soils. The sod-calcareous soil
typical formed on the steepest slopes of the surveyed area. Perhaps these soils
were formed originally as the grey forest and after deforestation they have
undergone severe erosion, which brought to the surface carbonate horizons.
The subsequent operation in a forb-grass vegetation contributed to the
formation of humus sod horizon. Currently, the profile of sod-calcareous soils,
as arule, poorly developed and has a total capacity of about 30-40 cm, contains
carbonate gravel and lies on heavy calcareous clays.

The sod-calcareous soils are characterized by typical neutral to slightly
alkaline reaction, higher compared to the grey forest content of absorbed bases
in the composition of which is also dominated by calcium. The humus content
in the upper horizon is 3.64-4.28%, it sharply decreases with depth. The content
of alkali-hydrolysable nitrogen average and total and mobile phosphorus - very
low. The amount of water-soluble soils in these salts is slightly higher than in
grey forest soils, due to their carbonate (table. 1).

Analysis of morphological and agrochemical properties of the soil to
determine how typical sod-carbonate low humus loamy medium-eroded, which
may not be used for arable land and irrigation.

Water-physical properties of soils. Grain size distribution determines
many aspects of the economic use of soil. It determines the water permeability,
water-holding capacity of soils and water-lifting. In the field particle size
distribution was determined as loam.

In the arable grey forest soil bulk density is estimated as «dense»
(1.3-1.4 g/cm?), in the virgin soil of the upper 0-10 cm layer was evaluated as
«compacted» (1.2-1.3 g/cm? ), deeper layers are also dense.

These soils are characterized by relatively low water capacity and water-
holding capacity. In the arable horizons lowest moisture content ranges from
29.6 to 33.6%, and total moisture capacity capillary sequentially increased
to 30,6-35,6 and 32.2-40.0%, respectively, with the depth of these values are
gradually declining (table 2).
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Table 2. Water-physical properties of grey forest soils

Soil moisture, Soil moisture,
Horizon, Density
% by weight of soil % by weight of soil

depth, cm
g/cm? Field moisture FWC | CWC | TWC Field moisture FWC | CWC | TWC

Section 1. The grey forest residual-carbonate moderately heavy loam low-humus slightly eroded

AU, 0-10 1.23 23.90 33.56 | 3593 | 39.97 29.39 41.28 | 44.19 | 49.16
AU, 10-20 1.38 21.40 30.51 | 31.87 | 32.24 29.53 42.10 | 43.98 | 44.49
AEL, 25-35 1.35 21.43 32.14 | 33.61 | 34.20 28.93 43.39 | 4537 | 46.17
BEL, 50-60 1.35 29.27 35.94 | 37.48 | 37.77 39.51 48.52 | 50.60 | 50.99
BTne, 70-80 1.54 22.01 23.20 | 24.78 | 25.16 33.89 35.73 | 38.16 | 38.75
C, 110-120 1.59 23.15 23.58 | 25.38 | 25.69 36.81 37.49 | 4035 | 40.85

Section 9. The grey forest residual-carbonate moderately heavy loam low-humus slightly eroded

AU, 0-10 1.32 23.86 33.29 | 3533 | 36.80 31.49 43.94 | 46.64 | 48.58
AU, 10-20 1.38 17.60 29.64 | 30.56 | 32.88 24.29 40.90 | 42.17 | 45.37
AUe, 25-35 1.47 16.79 26.48 | 28.54 | 29.00 24.68 38.93 | 41.95 | 42.63

FWC - field water capacity; CWC - capillary water capacity; TWC - total water capacity

Extremely important for the irrigated soils of insufficient moisture zone
has its water permeability. Soil permeability was determined in the laboratory
by monoliths (Vadyunina and Korchagina, 1986). These studies have shown
(table 3), that the grey forest soils are generally good water permeability. The
water permeability of the upper layers of the soil arable is 81.4-84.6 mm per
hour, and fallow — 92.8-98.2 that comes in a range of 70-100 mm, which is
assessed on a scale Kaczynski as «good» (Vadyunina and Korchagina, 1986).
In the middle and lower horizons of the profile of water permeability is in the
same range.

Thus, water-physical properties of grey forest soils are generally
satisfactory for growing vegetables under irrigation, but increased density
determines the need for regular loosening of the soil and organic fertilizer.
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Table 3. Water permeability of grey forest soils

) Soil water permeability, mm/min
Horizon, 1 hour,

depth, cm 0-10 min 10-20 min 20-30 min 30-40 min 40-50 min 50-60 min mm

Section 1. The grey forest residual-carbonate moderately heavy loam low-humus slightly eroded

AU, 0-10 3.27 2.18 1.64 1.09 1.09 0.55 98.2
AU, 10-20 2.18 1.64 1.64 1.64 1.09 1.09 92.8
AEL, 25-35 3.27 1.64 1.09 1.09 1.09 0.55 87.3
BEL, 50-60 2.18 1.64 1.09 1.09 1.09 1.09 81.8
BTne, 70-80 2.73 1.64 1.09 1.09 1.09 1.09 87.3
C, 110-120 3.27 1.63 1.09 0.82 0.82 0.55 81.8

Section 9. The grey forest residual-carbonate moderately heavy loam low-humus slightly eroded

AU, 0-10 3.91 1.30 1.30 0.65 0.65 0.65 84.6
AU, 10-20 3.59 1.30 1.30 0.65 0.65 0.65 81.4
AUe, 25-35 3.26 1.30 1.30 1.08 1.08 0.65 86.7

Ecological characteristics of soils. Together with the major nutrients:
nitrogen, phosphorus, potassium and calcium, plants need a certain amount of
trace elements, while excessively high concentrations of these elements may
be toxic. Food plant micronutrients problem becoming more and more general
biological significance because of their excess or deficiency causes adverse
consequences not only for the growth and productivity of plants, but also to
ensure human and animal food full composition of a certain quality. Analysis
of trace elements (table 4) showed that the provision of grey forest soils
molybdenum - low, cobalt, zinc and manganese - average, and copper - high.
Therefore, crops grown in this area under irrigation, will require introduction
of micronutrients, especially molybdenum, to a lesser extent - of cobalt, zinc
and manganese.

Analysis of the content of elements of first class toxicity showed that
the amount of plumbum, cadmium, mercury and arsenic in all soils, well below
the maximum allowable concentrations and can be used for any culture.
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Table 4. The content of trace elements and heavy metals in soils, mg/kg

Horizon, | Cobalt | Zinc | Copper | Manganese | Molybdenum | Plumbum | Cadmium | Mercury | Arsenic

depth, cm Trace elements Heavy metals

Section 1. The grey forest residual-carbonate moderately heavy loam low-humus slightly eroded

AU, 0-24 1,52 1,07 9,39 57,3 0,08 15,0 0,12 0,07 0,9

Section 5. The grey forest residual-carbonate moderately heavy loam low-humus slightly eroded

70,1 0,09

PU,0—26| 1,73 |o,97| 10,0 16,1 | 0,13 | 0,07 | 0.8

Section 9. The grey forest residual-carbonate moderately heavy loam low-humus slightly eroded

10,18

55,2

0,09

13,6 | 0,12 | 0,07 | 0,9

AU, 0-24 | 1,34 | 1,14

Agromeliorative characteristics of soils. The soils of the surveyed area
are divided into two agromeliorative groups. The first group includes all the
grey forest residual-calcareous medium-humus loamy slightly eroded. These
soils are characterized by low natural and potential fertility, environmentally
friendly, but not resistant to anthropogenic influences. Because the land is
located on slopes above the average and large, when plowing may be increased
water and wind erosion. Irrigation of these soils is necessary only on the
condition of cultivation of vegetable crops.

The second group includes the sod-calcareousess typical low humus
loamy medium - eroded soils. These soils are characterized by low fertility,
located on very steep slopes and is developing a strong erosion. These soils are
not to be irrigation.

Conclusions

Thus, our study on the stability of the soil under irrigation has shown that
two types of soils formed in the studied area: Grey forest residual-calcareous
(Greyic Phaeozems Albic) and Sod-calcareouses (Rendzic Leptosols Eutric)
soils.

The Grey forest residually-calcareous moderately low humus heavy-
loamy slightly eroded formed on eluvium limestone and calcareous clay talus
characterized by satisfactory agrochemical and water-physical properties,
but the insufficient resistance to anthropogenic impacts, erosion-dangerous,
suitable for irrigation only when growing vegetable crops. When used these
soils in the vegetable crop rotation is recommended to apply 40 t/ha of manure
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as well as nitrogen, phosphate and potash fertilizers to meet the requirements
of specific vegetable crops. To prevent water and wind erosion is necessary
to carry out anti-erosion measures, including snow retention, soil tillage and
sowing crops across the slope and others.

The Sod-calcareouses (Rendzic Leptosols Eutric) low-power a low
humus content heavy loam medium eroded formed on steep slopes prone to
erosion and are characterized by low resistance to irrigation. These soils are
not to be irrigation.

Also it was composed of soil-reclamation map with recommendations
on the use of these soils.
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Abstract

This study explored the nexus between livelihood strategies of food crop farmers and
adoption of sustainable land management practices for sustainable land management and food
security policies. To achieve this, questionnaire were administered to one hundred and twenty
food crop farmersfrom the three agricultural zones of the State who were selected through
multistage random sampling effort. An analysis of their responses with the use of descriptive
statistics and logit regression revealed that there are five broad categories of livelihood activities
which food crop farmers in Imo State, Nigeria engaged in. These include crop production,
livestock production, extraction activities,wage employment, and petty trading. Food crop
farmers adopt multiple LMPs for crop production which include agronomic practices, soil
management practices, conservation practices, and structural and mechanical erosion control
practices. Food crop farmers’ livelihood strategies had significant impact on the adoption of
sustainable land management in the area. The study therefore recommends that in pursuing
food security policy and programmes, as well as sustainable land management programmes,
government should consider the livelihood activities of farmers.

Keywords: Livelihood strategy, sustainable land management practices, logit regression, Imo
State, Nigeria.
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Introduction

Land is an important resource in farming (Babalola and Olayemi, 2013),
and a major resource for the livelihood of the poor (Raufu and Adetunji, 2012).
Agricultural intensification has been adopted as a key livelihood strategy that
rural households pursue in order to achieve livelihood security (Ellis, 2000).
Livelihood can only be seen as sustainable when the poor are capable of coping
with stresses and shocks, and most importantly when the livelihood activities
provide benefits without undermining the natural resource base on which
they rely (World Bank, 2005 and DFID, 2002). Hans et al. (2003) argued that
livelihood strategies can be a useful and quantifiable concept especially when
exploring land and soil conservation measures. Conservation practices and
investments need to be appropriate for the production system, agro-ecological
conditions, and the livelihood strategy.

The most pressing challenge of Nigerian agriculture in the new
millennium is how it can meet the food need of an ever-bourgeoning population
in the fact of the myriads of social, cultural and economic problems that
negates sustainable land management (Fakoya et al., 2007). As defined by the
TerrAfrica partnership (2006), sustainable land management practices (SLMP)
is the adoption of land use systems that, through appropriate management
practices, enables land users to maximize the economic and social benefits
from the land while maintaining or enhancing the ecological support functions
of the land resources (FAO, 2009). The more years a farmer puts to cultivating
a particular parcel of land could influence the choice of and the ability to use
SLMP (Awoyinka et al.,2009), and farmers’ tenancy security on land owned and
cultivated could determine the choice of SLMP used on the farm for increasing
agricultural productivity (Gebmedhin and Swinton, 2003). Sustainable
intensification of agriculture which entails the use of agricultural practices that
are economically and environmentally sustainable, offers a useful approach to
tackling food in security facing the world as the result of increase in population
and environmental degradation which have long term effect on agriculture
globally. Nigerian policy makers have now come to understand that sustainable
management of land is a prerequisite for providing enabling environment for
agricultural development, which is pivotal towards ensuring that the basic need
of man (food) is adequately available, accessible and affordable for the growing
populations (Federal Government of Nigeria, 2004).

Moreover, amidst high level of risk and uncertainty characterizing
Nigerian agricultural sector, rural farm households are faced with issue of
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diversifying their source of livelihood as ameans of reducing the negative impact
that any single (farming) income source has on their welfare. There has been
an increased recognition among researchers in the past that Nigerians diversify
their livelihood activities including on — farm (crop, livestock, fisheries) and
off — farm activities for a sustainable livelihood (Bryceson, 2002, Ellis, 2000).
Barrett ef al. (2001) explained that exploiting these off — farm opportunities
could offer a pathway out of poverty for the rural poor. It has become apparent,
however, that agriculture on its own often cannot provide the means of escaping
poverty for the majority of the rural poor (Ellis, 2000). As a result, farming
households engage in multiple livelihood activities such as trading (marketing
or adding value to commodities), small scale business enterprises (carpentry,
radio and bicycle repairs) and processing of agricultural goods and arts and
craft (weaving, mats and basket making) in order to supplement earnings from
agriculture to cope with increasing vulnerability associated with agricultural
production (Ekong, 2003; Matthews-Njoku and Adesope, 2007), as well as to
enable them to generate an adequate and secure standard of living; and as a
result of this struggle to survive and improve their welfare, off-farm and non-
farm activities have become an important component of livelihood strategies
among rural households in Nigeria (Adepoju and Obayelu, 2013).

In the past, researches on soil conservation technologies adoption in
Nigeria have been carried out (Aromolaran, 1998; Adeoti and Adewusi, 2005;
Fakoya, 2000; Igbozurike et al., 1989; 1992). These studies have established
the influence of socioeconomic, institutional and farm determinants of
soil conservation adoption. However, the results of these studies have no
bearing for programme targeting, which livelihood framework recognizes.
Livelihood strategy variables are also important policy relevant variables in the
implementation of sustainable land management practices policy (Jansen et al.,
2006a;2006b; Nkoya et al., 2004). There are empirical researches on sustainable
livelihoods and non-farm income diversification (Adato and Meinzen—Dick,
2002; Adejobi, 2004; Ajala, 2006; Babalola and Olayemi, 2013), however,
these studies have not linked livelihood strategies of the farming households to
adoption of sustainable land management practices in Imo State. While several
literatures have carried out impact of livelihood strategies on sustainable land
management practices, no studies in Imo State, Nigeria have carried out impact
of livelihood strategies and sustainable land management practices.
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Methodology

The study was carried out in Imo State, Nigeria. The State shares
common boundaries with Abia State on the east and northeast, Rivers State on
the south, and Anambra State on the west and northwest. The State lies between
latitudes 5°45°N and 6 °35°N of the equator and longitudes 6°35” E and 7°28’
E of the Greenwich Meridian. It has a total land area of about 5,067.20 km?
(Ministry of Lands Owerri, 1992). It is also delineated into 27 local government
areas. The population of the state is 3,934,899 persons with many subsisting in
farming (NBS, 2007). Multistage random sampling and convenient sampling
techniques were adopted for the selection of respondents for this study. Ten
Local Government Areas (LGAs) were randomly selected from the State. In
each of the LGAs two communities were randomly selected. In each of the
communities, four farmers were randomly selected. In all, ten LGAs, twenty
communities, and eighty farmers formed the sample for this study. The main
tool for data collection was the questionnaire. Data collected were analysed
using descriptive statistics, Herfindahl analytical index, and binary logit model.
The level of livelihood diversification was determined using the Herfindahl
index. The income diversification index used in the study was defined as the
inverse of the Herfindahl index as adopted by Idowu ef al. (2011):

D= w (1)

1
st
and

5 =

Y = ZY,- e (3)

Where;D = Level of income diversification

~ =
I-—\

[ o]
p—

S, = Share of income source 1 in farmer’s total income
Y, = Total income from source i (Naira)
Y = total farmer’s income from all sources (Naira)

The Farmer with most diversified income will have the largest values
of D. While those with less diversified income will have the smallest values of
D. Least diversified household (those depending on a single income source). D
takes on its minimum value of 1. The higher the number of income source (s)
and/or the more evenly distributed the income share, the higher the value of D.
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The effects of livelihood strategies on sustainable land management
practices were achieved using binary logistic regression technique. The logit
regression model used for analysing the effects of livelihood strategies on
sustainable land management practices (SLMP) is specified as follows:

The implicit model of the regression is Y, = log (p/1-p) = f(X, X,, X,, X, X, €).
Where:

p is the probability while (1 — p) is the corresponding odds, and the logit of the
probability is the logarithm of the odds.

Where; Y, = Adoption of SLMP (Dummy variable; adopted = 1, not adopted =
0)

i = Sustainable land management practices (SLMP)

These are defined as follows:

1. Structural/mechanical erosion control practices
2. Agronomic practices

3. Soil management practices

4. Conservation practices

Any respondent who reported the adoption of a practice was coded 1 and 0
otherwise.

X, = Total income from crop production (Naira)

X, = Total income from livestock production (Naira)

X, = Total income from extraction activities (Naira)

X, = Total income from wage/salary employment (Naira)
X, = Total income from petty trading (Naira)

€ = error term.
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Results and discussion

Livelihood Strategies of farmers in the area

Table 1 presents the multiple responses and distribution of farmers
according to livelihood strategies. Table 1 showed that 96.25% of the
respondents engaged in crop production, livestock production (85.50%),
extraction activities (36.25%), wage employment (55%) and petty trading
(88.75%), as livelihood strategies in the area. It was found that the major
livelihood strategies in the area were crop production, livestock production
and petty trading. This entails that farmers in the area have better means of
sustaining their livelihoods.

Table 1: Distribution of farmers according to livelihood strategies

Livelihood strategies Frequency % Distribution
Crop production 77 96.25
Livestock production 68 85.50
Extraction activities 29 36.25
Wage employment 44 55.00
Petty trading 71 88.75

Source: Field Survey, 2015
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Sustainable Land Management Practices in the area

Table 2 presents the multiple response and distribution of farmers based on the

sustainable land management practices in the area.

Table 2: Distribution of farmers based on the sustainable land
management practices

Land management practices Frequency % Distribution

Structural/mechanical erosion control

i. Terraces 16 20.00
ii. Contour bund 58 72.50
iil. Ridges across slope 67 83.75

Agronomic practices

i. Multiple cropping 78 97.50
il. Mulching 80 100.00
iil. Crop rotation 30 37.50
iv. Cover cropping 55 68.75
V. Strip cropping 20 25.00

Soil management practices

i Compost 80 100.00
il. Farm/green manure 77 96.25
iil. Use of inorganic fertilizer 76 95.00

Cultivation practices

i. Minimum tillage 9 11.25

il. Conventional tillage 80 100.00

Source: Field survey, 2015

Table 2 showed that in structural/mechanical erosion control, 20% of
the farmers practiced terraces, 72.50% practiced contour bund, and 83.75%
constructed ridges across slope; in agronomic practices, 97.50% practiced
multiple cropping, 100% mulched their farm land, 37.50% practiced crop
rotation, 68.75% planted cover crops, while 25.00% adopted strip cropping.
On the other hand, 100% of the farmers applied compost, 96.25% applied
farm/green manure, and 95% used inorganic fertilizer as their soil management
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practices, while 11.25% and 100% practiced minimum tillage and conventional
tillage respectively. This is an indication that farmers in the area adopt practices
they can sustain given the various livelihood sources.

Level of Livelihood Diversification in the area

Table 3 showed that 10% of the farmers were not diversified. This
implies that the livelihoods of these set of farmers depend on a single income
source which was farming. It was found that 70% of the respondents were
moderately diversified, indicating that they depend on two income sources. The
results also showed that 20% of the farmers were highly diversified, indicating
that their livelihood depends on more than two income sources. This means that
farmers in the area have other means of livelihood to support their daily needs
and wants. It could also mean that they can manage the risk and uncertainties
associated with farming since they have other livelihood means.

Table 3: Level of Livelihood Diversification in the area

Level of Diversification Frequency % Distribution
Not diversified (D = 1) 8 10.00
Moderately diversified (D>1< 2) 56 70.00
Highly diversified ( > 2) 16 20.00
Total 80 100.00

Source: Field survey, 2015
Effects of livelihood strategies on sustainable land management

Table 4 shows the estimated results of the binary logit analysis of the
effects of livelihood strategies on sustainable land management practices in
the area. Results show that the Likelihood Ratio Chi Square values for each
logit regression is statistically significant (P < 0.01). This indicates that all the
models had good fit to the data. Consequently, the interpretation of the binary
logit result indicates the following:

The coefficient of crop production was significant and had positive
influence on structural and mechanical erosion control practices, agronomic
practices,conservation practices, and soil management practices. This is
an indication that increase in crop production is more likely to increase the
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adoption of structural and mechanical erosion control practices, agronomic
practices, conservation practices, and soil management practices in the area.

The coefficient of livestock production was significant and had positive
influence on agronomic practices, conservation practices, and soil management
practices. This implies that increase in livestock production is more likely to
increase the adoption of agronomic practices, conservation practices, and soil
management practices. This could be stemmed from the additional income
generated which will then be used to purchase agrochemicals and other farm
inputs.

The coefficient of extraction activities was significant at 5% and had
positive influence on conservation practices. This is an indication that increase
in extraction activities is likely to increase conservation practices.

Finally, the coefficient of petty trading was significant at 5% and had
positive influence on agronomic practices, soil management and conservation
practices. This is an indication that increase in own-business is less likely to
increase agronomic and soil management practices, and conservation practices.

Table 4: Binary logit estimates of the effects of livelihood strategies on sustainable
land management practices in Imo State

q Structural/mechanical Agronomic Soil management Conservation
Variable . q 3 .
erosion control practices practices practices
Crop production 0.003 (2.43)** 0.002 (2.27)** 0.015 (2.15)** 0.007 (1.85)*
Livestock production 0.003 (0.77) 0.007 (2.53)** 0.017 (2.55)** 0.015 (2.31)**
Extraction activities 0.003 (1.45) 0.002 (1.25) 0.009 (1.48) 0.007 (2.18)**
Wage employment 0.007 (0.57) 0.001 (1.13) 0.002 (1.08) 0.0002 (0.51)
Own-business 0.003 (1.36) 0.008 (2.32)** 0.0017 (2.15)** 0.0014 (2.11)**
Likelihood 84.60% 69.65%%* 67,9245 74,23 %k
Chi square
Number 80 80 80 80
of observations

***Significant at 1% level, **Significant at 5% level, *Significant at 10% level; Field Survey, 2015
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Conclusion and recommendations

The study concludes that most farmers engaged in crop production,
livestock production, extraction activities, wage employment and petty trading, as
livelihood strategies in the area. It is concluded also that in structural/mechanical
erosion control, farmers practiced terraces, contour bund, and constructed ridges
across slope; in agronomic practices, farmers practiced multiple cropping, mulched
their farm land, and planted cover crops; while most farmers applied compost, farm/
green manure, and used inorganic fertilizer as their soil management practices,
with conventional tillage. Most of the farmers were moderately diversified,
indicating that they depend on two income sources. Finally, livelihood strategies
have significant influence on the SLMP.The study therefore recommends that
in pursuing food security policy and programmes, as well as sustainable land
management programmes, government should consider the livelihood activities of
farmers. Programme intervention in natural resource conservation needs to focus
on detailed characterization and identification of SLMPs that are both farm-and
farmer-specific. In particular, specific programmes should be designed for various
SLMPs that meet the peculiar needs of various categories of farmers.
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EPO3MJA - Yaconuc 3a ypeherve 6yjunya u 3aumumy o0 epo3uje

YIIYTCTBO 3A AYTOPE

Yacorc Eposuja 06jaBibyje nperie/iHe, OpruHaiye HayqHe U CTpyYHe paoBe 13 00acTu
3aIuTUTe O epo3uje U ypehema Oyjulia, eKOJOMKOT MHKEHEPUHIA Y 3aIUTUTH 3eMJBUIIHNX U
BOIHMX pecypca. Yacoruc 00jaBibyje Ba Opoja ToHIIbEe, IPH YeMy je jagaH TeMaTrcku onpeleH.
PanioBu ce mTamiajy Ha CpIICKOM M €HIVIECKOM je3HKy. PajioBu 1mramiiany Ha €HIJIECKOM je3UKY
MMajy pe3rMe Ha CPIICKOM je3HKY, a IPUJIO3H JIBOje3NYHE JIETeH/IE.

HacuioB - Hacros Tpeba na Oyze kpaTak, jacaH u J1a M3pas3u CYIITHHY paja He Kopuctehn
ckpaheHuIe 1 Kyp3uBe.

Hme aytopa - HaBoau ce myHO mpesuMe M WMe (CBHX) ayTopa KCIOI HACIOBA pajia.
HaBomu ce myH (3BaHUYHK) HA3KB U CEMINTE yCTaHOBE (aduitijaiyja) y Kojoj je ayTop 3arocCiicH.
AKo je ayTopa BHIIIC, @ HEKH MMOTHYY W3 HUCTE YCTAHOBE, MOpa Ce, MOCCOHMM O3HaKama WM Ha
JIPYTH HAYMH, HA3HAYMTH U3 KOje O] HaBeJIeHUX YCTaHOBA IIOTHYE CBAKH OJ] HABEACHUX ayTopa.

Anpeca Wi e-ajpeca ayTopa Jiaje ce 'y HallOMEHH IPH JIHY TIPBE CTPaHHMIIE YWIaHKa. AKO
je ayTopa BHIIIe, J1aje ce caMo e-aJipeca jeJHOT, OOMYHO MPBOT ayTopa

U3Box / Ancrpakr - Kparak cagpkaj paga (mo 150 peun). Tpeba aa caapiku o0nacrt,
IPEAMET U OCTBapeHe pe3yliTare UCTpaKUBamba. VI3Box nath 00aBe3HO Ha CPIICKOM M €HIVIECKOM
je3uKy.

Kibyune peun - ObaBe3HO HaBeCTH KJby4dHe peuH (3-7) Ha CPIICKOM U SHIVIECKOM jE3HKY.

Texer - OcHOBHa MOIVIaB/be pajga Cy: YBOA, MarepHjaj W METOIE paja, Pe3ylITarH,
JICKYCHja, 3aKJBYUIM U pe3uMe. Y YBOMy ce Iajy OCHOBHE CMEpHHIIE pajaa. Matepujai u MeTone
Cy JIe0 Y KOMe Ce OITUCY]y NPHMEHEHE METONE M TEXHHUKE. Y TIOIIAaBJbY PE3YJITATH H3HOCE Ce
Tof1ary J0O¥jeHN UCTINTHBA-AMa Ha KOje ce paJi OMHOCH, a Y TUCKYCHjU ayTOp CBOja UCTPAKUBAEHA
JOBONM Yy Be3y ca Beh MOCTUTHyTHM pesyiraTtiMa y Oaroj OONacTh OTHOCHO Ca IpeIMETOM
pama, MoryhHocTHMa 3a Jajba MCTPAKHMBAha, OTKPHBA TEOPETCKE M MPAKTHYHE MMILIMKALHUjS
cBojux oTKpuha M yKasyje Ha HEJOBOJHHO HCITHTAHE aCIEKTE M TBPIEHE KOje 3aXTEBajy IOIaTHA
HCHUTHUBaRA. Y 3aKJbYYKY CE TAKCATHBHO H3HOCE PE3Y/ITATH UCTPAKHUBAA, TBP/HC 3aCHOBAaHE Ha
JI00HjeHNM pe3yJITaTiMa, CTAaBOBH, IIPEMOPyKe U CIIMYHO. Pe3nme, y3 HAacJIoB paja, HMEHa ayTopa 1
HMHCTHTYIIHjE y KojuMa paje, Tpeba Ja Mprukake pe3yarare paja v 3akjbydke y Hajkpahum mprama.

Ipernennu pagoBu - Tpeda na caapike cBeoOyXBaTHM IIpErviesl HEKOr Ipolnema, a
3aCHMBAJy CE HA MCLIPITHAM IOIAIMMa U3 JIMTePaType M COMCTBEHUX HCTpaKkBamba. [IpermenHu
pan tpeba 1a caapiku HajMamse 10 ayTonuTara.

Ta6ese u rpadgukonn - Tabene u rpadukoHn Tpeba OMTHO Ja JONpPUHECY OOJbEM
pasyMeBamy M MHTEpIpETalHju pe3yarara pajga. Mcre nogarke He NpUKa3uBaTy Ha 00a HaYMHA.
I'pacuxone pamur y Excel-y. O3HaunTH y pyKOIIHCY MECTO 32 Tabeny M rpadMKoH. Y HacIOBY
00aBe3HO JIaTH TIPBO CPIICKM T1a OHZA €HIVIECKH TEKCT, aKO C€ Paj IITaMIla Ha CPIICKOM jE3HKY,
OJIHOCHO IIPBO EHIVIECKH ITa CPIICKH, aKO CE pa/l IITaMIIa Ha EHITIECKOM jE3HKY.

®otorpaduje u uprexu - Tpeba ma mpeaCTaBbajy KapaKTEpUCTHYIAH €Tasb, T0jaBy
u cimaHo. Dotorpaduje u MPTEKH MOpajy da Oyay KOHTpacTHH W omTpu. HejacHe n MyTHE
¢otorpaduje nehe O6utn mrammane. Potorpaduje ce mpuIaKxy y oOIHKy mocedHE HaToTeke,
Mopajy na Oyay y HekoM ox ctannapaaux ¢popmara (BMP, T1P, JPO, OTP wmP3b), y pezomyumju
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EPO3MJA - Yaconuc 3a ypehere 6yjuna u sauimumy oo eposuje

HajMame 300x300 dpi (moskespHO 600x600 dpi), a y pasmepu 1: 1. [omTo oBU 3aXxTeBU OOHMYHO
pe3ynTupajy BeMKUM (hajiioBUMa, MOKEIJBHO je OpruHaiine (otorpaduje MpUIoKUTH 3ajeTHO ca
pazoM Kao moceOHe jaroreke, mTo Ou 00e30eauIIo nocTu3ame Beher KBamMTeTa Kol IpurpemMe
3a mrramiy. Llprexu ce mory mocrasutiy dopmaruma DXE, DWG, CDR, WMEF, EPS umu Al.
HacnoBu u nerenne Qororpaduja n nprexa Mopajy Outr ypaheHn JBOje3MYHO - Ha CPIICKOM U
CHIVIECKOM j€3HKY.

Jlutepartypa - Camo pedepeHiie HaBesieHe y TEKCTy HaBOJe ce y juteparypH. Llurupame
Heo0jaBJbeHMX pajioBa MOryhe je caMo y TeKCTy Kao JIMYHAa KOMYHHKAIWja WM HeoOjaBJheHH
nofauy. CBH M3BOPH, KAKO Y TEKCTY TaKO M y CIUCKY ped)epeHIl HaBoIe Ce JIATHHHIIOM, IO

a0eleTHOM pefy, Ha HauWH IPHUKa3aH y pPHIMepHUMa.
IIpumepn:

Ynanak y yaconucy: Petrovi¢ P, Brzi¢ B., Sijakovi¢ D. (1991): Efekti posumljavanja
brzo- rastuéim vrstama lis¢ara u Vojvodini, Sumarstvo 44 (8), SIT Sumarstva i prerade drveta
Srbije, Beo- grad (15-28)

¥ tekcery: (Petrovic et al., 1991)

Mownorpadeka mydoankandja: Dumanovi¢ J., Marinkovi¢ D., Deni¢ M. (1985):
Geneticki recnik, Naucna knjiga, Beograd
¥ tekery: (Dumanovié et al., 1985)

IMoraBsbe y KIbM3H HJIH y 300pHHKY pajoBa ca koHpepenunje: Krstic M.,
Stojanovi¢ LJ. (2007): Gajenje Suma hrasta kitnjaka, ,,Hrast kitnjak u Srbiji”, ured. Stojanovi¢ L.,
Univerzitet u Beogradu Sumarski fakultet, Beograd, (29-292)

¥ tekery: (Krsti¢, Stojanovic, 2007)

W3Bope Oe3 ayTopa copTHpary IIpemMa PBOM CJIOBY HACJIOBA pajia, TAKo J1a je HCIIpeN
HAaCIJIOBA CaMO TOJIMHA U3/1amba

Ipumepu: (1992): Kodni prirucnik za informacioni sistem o Sumama Srbije, JP ,,Srbijasume”,
Beograd

Y Tekerty: (1992)

Be6 crpannma: Chicago/Turabian Style. The Writing Center at the University of
North Carolina at Chapel Hill, from: http://www.unc.edu/depts/wcweb/handouts/chicago.htm 1.
(accessed / mpuctyrubeHo 15. 05 2008. rom.).

¥ Tekery: (2008)
Maremarmuake Gopmyiie - Pane ce y equtopy dopmyna y Word-y wmm MathType-y.

OcraJie HaTIOMeHe

PanoBu ce periensupajy, perieH3eHrn onpel)yjy kareropujy pama, a perieHseHnTe onpelyje
Penaxumja.

Penakiuju 10cTaBUTH PajioBe y eIEKTPOHCKOM 00Ky (e-mail, CD/DVD auck, duier-
JWCK, 1) ypaheHo y popmary MS Word 6.0/2007/XP (Office 97/2003/XP), tun crioBa Times
New Roman, Benmumnna 12 pt. MepHe jenunmuie n3paxasary y VIHTEpHAIIOHAITHOM CHCTEMY
jemuamma (SI).
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Vapyxeme dyjuuapa Cpouje

Knesa Bumecnaga 1. beorpan
www.udruzenjebujicara.com

CIP - Katalogizacija u publkaciji
Narodna biblioteka Srbije, Beograd
626/627:631.6

EROZIJA: nau¢no-stru¢ni ¢asopis za uredenje
bujica 1 zaStitu od erozije = torrent and erosion control
/ odgovorni urednik Stanimir Kostadinov. - 1970, br.

1 - -Beograd (Kneza Viseslava 1.) Sumarski fakultet
: Udruzenje bujicara Srbije, 1970 - (Beograd : Tukan
Print). - 24 cm.
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