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3eMJBHIIHN UHAWKATOPU Y OAPKUBOj TIOJLOIPUBPEIHO] TIPOU3BOIEHN

EKOHOMUKA TTOJbOIIPUBPE/IE
Bpoj 2/2006.
VIK: 631.41:631.147

SEM/bUIIHU UTHAUKATOPHU Y OAPKUBOJ
MNOJbOIMPUBPEIHOJ ITPOU3BOAIBAU

B. I'ajuh’, 3opuria Cpenojesuh’, . lyranuh?

AOcTpakT: 3eMJBHINTE je HEOOHOBJFMBH INPHUPONHU pecypc Kkoju omoryhaBa
rajeme Omibaka 3a MCXpaHy JbYAW W MHAYCTpHjcKy mpepany. Crora je merosa
NPOJYKTUBHOCT y HAIIOj 3¢MJbH, @ U Y MHOTHUM JPYTMM Pa3BUjCHUjUM 3eMJbama
cBeTa, BakaH ¢akTop ekoHomHje. OCHM TOra OHO MMa MHOTO IIUPY TIO0ATHY
¢byHKUMjy. 3emibHIITe Jenyje Kao ¢uiTep Koju npeunmrhasa Boay u Bazayx. OHO
pasMemyje racoBe ca aTMOC(epoM M Tako yTHYE Ha TI00alHy KIUMY. 3eMJbUIITE
j€ BakaH MEAWjyM y KOjeM ce IEeNOHyjy W pasrpalyjy pasiaumautd otmamu. 360r
TOTa IITO Wrpa KJBYUHY YJIOTY Y CBETCKOM 3IpaBJby, EKOHOMHJH U CTaOMITHOCTH
JKUBOTHE CpEIMHE, MOpaMO Tra 4YyBaTH WM KOPUCTHTH Ha OJPXKHBU HAYWH.
[ToJbonpUBpPETHN 3EMJBHIIHN PECYPCH Cy KOJI HAC W y CBETYy OTPaHHUYCHH U
HepaBHOMepHO pacmopehenun. Ilopen Tora, cBe Behm aemorpadcku TpHUTHCAK
JOJaTHO 3aXTeBa OUyBame MOCTOjelnX 3eMJBHINHHUX pecypca. 3aTro je MoTpeOHO
OJIPEIUTH MHAMKATOPE 32 OLICHY OJPXKHMBOT KOpHIITieHha 3eMJBHUINTA 38 PA3TUUNTE
JbyJICKe aKTUBHOCTH. WHamkatopu cy ojapeheHW Ha HAIMOHATHOM HHBOY |
MHTEpHAIIMOHAIHO Cy NMpHUXBaT/buBH. [Ipn m300py MHIMKATOpA BOAMIO CE padyyHa
Ja oHM Tpeba Oa Najy OArOBOp y pa3yMHOM BPEMEHCKOM IEPUOIY, BEPOBATHO
MambeM 07 3 TOJMHE.

KibyuHe peun: oapKuBa MOJHOIIPUBPEIHA TPOU3BOIHA, 36MJBUIITHA €KOCUCTEM,
3eMJBHIITHU UHIUKATOPH

YBoa

[NosponpuBpeIHA TPOU3BOIEHA KOPUCTU CBE IIPUPOAHE pecypcee. YIpaBibame
THUM pecypcrMa Ha OJIp>KUB HAUMH je Haj3HayajHuje 3a Oy ayhHOCT.

" Ip Bouko Tajuh, Bapen. mpod.; ap 3opuua Cpemojesuh, morent; ITobonpHBpeHn
¢axynrer beorpasn, Ten. 0641833757, e-mail: bonna@agrifaculty.bg.ac.yu
* lp Topan Jyranuh, Arposomcku daxynrer, Yauak
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ExoHoMMKa OJbONIPUBpEE

3eMJpHIITE je HEOOHOBJbMBH, BUIIE (YHKIMOHAIHU MPUPOIHU PECYPC KOjH
oMoryhaBa rajeme Ouspaka 3a MCXpaHy JbYAW, XHBOTHEA M WHIYCTPH]CKY
npepany. CTora je leroBa MpOAYKTHBHOCT Y HAIO] 36MJbH, @ 'y MHOTUM JIPYTUM
pa3BujeHnM JIp)KaBama CBeTa, BakaH (akrtop ekoHommuje. [lopen Tora 3emibuinTe
nenyje kao ¢unatep koju mpeunmmthaBa BOLy M Ba3lyX, pa3Memyje TacoBe ca
atMocepoM M TaKo yTUIE Ha MIobaiHy KimMy. OHO je BaXKHO CTAaHHUIITC MHOTHUM
JKUBUM OuhuMa M MeIuj y KOjeM ce JCNOHyjy W pasrpallyjy pasHH OTIaaHU
Matepujany. 300T Tora IITO UTpa KJbYUYHY YJIOTY Yy CBETCKOM 31IpaBJby, EKOHOMHjH
¥ CTaOWIIHOCTH JKMBOTHE OKOJIMHE MOpa C€ 4YyBaTH W KOPHCTHTH Ha OAPKUBH
HaywH. [loJp0NpHUBpeIHN 3eMJBUITHH PECYPCH KOJ HAC @ 'y CBETY OTPAaHWYEHH Cy
u HepaBHOMepHO acrnopehenu. [lopen Tora, cBe Behu gemorpadcku mpuTHCAK
JIOIaATHO 3aXTeBa O4YyBame NOCTOjehMX 3eMJBMINHHX pecypca. 300r Ttora je
HOTpeOHO OJPEeIUTH MHIUKATOPE 32 OLECHY OAPKUBOT KOpHIIhema 3eMIJBHINTA 3a
pa3nu4MTe JbYACKE aKTUBHOCTH. HberoB KBajHTeT je NeHHHUCAH Kao CIIOCOOHOCT
Ja (yHKIMOHHWIIE Yy TpaHHIaMa eKocucTeMa ojpkaBajyhu  OHOOMIKY
IPOIYKTHBHOCT, YyBa KBAJINTET JXMBOTHE OKOJMHE M Ja MOTIIOMaXe 31paBJby
ombaka u xuBoTUmba (Soil Science Society of America, SSSA 1998).

[MpuTHncak Ha npuponHe pecypce he ce mosehaBaru y OynyhHocTtu 360T cBe
Behe momynanuje, nox he morpede 3a 3a0BOJbEHEM XpaHe yOp3aTH €KOHOMCKH
pasBoj mytem uHayctpujanusanuje (De Kimpe and Prasittiketh, 2002).

Y MHOTMM JeJOBMMa CBETa 3EMJBHIIHH PECYPCH CY H3JI0KEHH jaKuM
JIETpalalliOHAM TIPOIleCHMa KOjU JIOBOJIE IO HEMOBPATHUX TyOMTaKa 3eMJBHINTA
WIN penyKinje mUXoBux (GyHkmmja. Y u3Bemrajy EBporicke areHimje 3a KHBOTHY
cpenuny (EEA, 2000) Hamomume ce na cy eposdja, KIM3HINTA, HelpecTaHa
KOHTaMUHAIWja U anuanduKanyja, TaaBHu mpodiieMu 3emspuinTa y EBponu.

[Ipema HaBonmuma Huber-a u Freudenschuss-a (2002), 3a noOujame KJbydHUX
o0jalimbeha y pa3Bojy CTpaTeruje OJIP)KUBOT KOPHUIINCHa 3eMIBMINTA, KPEeaTOPH
NOJNUTHKE Y EBPOINCKO] YHUjU W IPyrd 3aWHTEPECOBAHU Y TOJHUTHUIM pa3Boja M
3alITUTE JKUBOTHE CpPEJMHE, CBE BHIIE KOPHUCTE 3EMJBHIIHE WHIMKATOPE Ha
HIIMOHAJIHOM HHUBOY. THW WHIWKATOW Cy HEONMXOMHH U 3a o0e30chuBame
uHQOpMaIHja O CTamby IerpaJIupaHOCTH 3€MJBHIITA, Ka0 U 3a NpeaBuhame Jajbux
TPEH0BA.

VY Besw ca THM TpH MehyHapomHe opraHuzanuje, w TOo: Kommcuja 3a
onpxuBH pa3Boj (Commission on Sustainable Development — CSD) yjennmennx
Hanpja (UN-CSD, 1996), Opranuszanuja 3a €KOHOMCKY capaimy H pa3Boj
(Organisation for Economic Cooperation and Development — OECD) u EBporicka
areanuja 3a >kuBoTHY cpemuny (European Environment Agency — EEA), cy
oJpeansic U MPUMEY]y 3eMJbUIIIHE HHAUKATOPE.

Seybold et al. (1997) cy Mumnubema aa je 3a OleHy KBaJWTeTa 3€MJBHINTA Y
OJIPKUBO] TOJHONPUBPEIHO] TPOU3BOIMBN IMOTPEOHO OAPEIUTH CIeIuUIHE
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napameTpe Wi MHIUKATOPE KOjH C€ MOTY KBAHTHTATHBHO MEPUTH W yHopehuBaTu
ca peepeHTHUM CTambEeM WM OLICHUTH Ha OCHOBY OMIITHX craHmapia. Omapeheny
rpyna MHIUKATOpa Koja CIY>KH 3a OIleHYy KBanuTeTa 3eMibHiiTa, Larson u Pierce
(1994) nedunuiry ka0 MUHAMAIIAH CKYTI ITojaTaka. Taj cKymn Bapupa o] JIOKaIje
JI0 JIOKAaIlje 3aBHCHO OJf HayMHA Kopuiihema 3eMJbUINTa (MJIAHWHCKH BEHAII,
MOYBapa, IMOJHOTPUBPEIHO 3EMJBHUINTA), HETOBE (HYHKIHjE FIIA IEIOTCHETCKHUX
(hakropa.

3eMJBUIIHE MHAUKATOPH, peMa Pieri-y et al. (1995), ciyxe kao cpencrTso y
y TIPOIIeCY OJUTy4YHBama O HauWHy KOopHIIhema 3eMJBUINTA, 32 OYyBame HErOBOT
KBAJINTETa M BOJA, KA0 U 3a MPOIIEHY ONACHOCTH Of Aerpananuje. Kao taksu oHH
ce KOpHCTe Yy MHOTHM 3emJbama, a mnpuxBaheHn cy u ox MelhyHapoaHuX
opranmzanyja, kao mro cy: OECD, FAO u cercka 6anka (OECD, 2001).

Ilwsb oBOr paja je Ja MpUKake M Yy BeoMa KPaTKUM IpTama MPOJUCKYTYje
Heke QHU3MUKe, XeMHjCKe U OMOJIONIKE HHANKATOPH 3eMJBHINTA KOjU CY MOTOJHHU 32
HAIllle TEXHUYKO-TEXHOJIOIIKE W CEKOHOMCKE YCJIOBE, O KojuMa Ou CKCHepTH
Tpebdao 1a ce u3jacHe MmyTeM JAUCKYCH]E.

H300p unaMKaTOpa

N360p nnankaropa Tpeba na Oyjae 3aCHOBaH Ha HAYYHUM OCHOBaMa, T¢ 300T
TOTa CTpydYmalll Koju ce 0OaBe W3ydaBameM 3eMJBHINTa Tpeba 1a ca JApyTruM
cTpyumalnuma (reorpapuma, CKOHOMUCTHMA, U JIP.) YYECTB]Y Y TPOIECY HBHXOBOT
onpehuBama u kopuiihema. MTHIUKATOpU ce MOTY KOPHCTUTH 3.

o OLIEHY CTama MPUPOJHOT pecypca,
o oLIeHYy HHBOa Kopuithema pecypcea, 1
o OLICHY yTHIIaja KopHIIhema pecypca.

HaBenmene Teze cy 3HauajHE 3a OIPKHUBO KOpHUITheme 3eMJBHINTA, H MOTY
JIonpuHeTH e(pUKACHUjeM YIpaBjbatby OBHM NpUpomHUM pecypcoM. Klevtzov
(2002) cmatpa Oga MHOMKATOpU 3eMJbMINTA Tpeba Aa 1ajy OArOBOp Ha NHUTama y
BE3H ca!

. noy3aanonthy (KoJWKO 9ecTo CUcTeM Hehe nMaTu ycrexa),
. (hnexcnbmmHONThyY (KOjoM Op3uHOM he ce CHCTeM OITOBPAaTHTH), U
. oceTJpuBOIINY (KOJTMKO CYy 3HaUajHU €(hEeKTH HEYCIIeXa).

IMpema naBomuma McRae et al. (2000), HHIUKATOPH CE CBE BUIIIC pa3Marpajy
Kao0 IJIAHCKO CPEJCTBO 3a OIEHY KapaKTePUCTHKA HOBUX Mporpama 0 Kopuihemy
3eMJBUINTA Y OJPKUBO]j TIOJHOTIPUBPEIHO] IPOU3BOIHH.
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OnpxuBY HA4YMH KoOpUIhema 3EMJBHUINTA CE MOXE IMOCMAaTpaTH Ha JiBa
HaunHa (Shaxson, 1998): (1) ca exoyomKOTr TIEAUIIT, (OUyBamhe CBETa 3eMJBHIITE
Ha oxpeheHoj TepuTOpPHjU Y TIOJIECHOM CTamky 3a ITyTOTOIUIIKHY MPOAYKTUBHOCT U
€KOJIOIIKY CTa0MITHOCT); WK (2) ca COIMO—eKOHOMCKOT TJICTUIIT (T MOTIOMaXKe
nojeIMHAYHO KopuIiheme 3eMJBUINTA HA TMOjeTUHMM JCIOBUM TEPUTOpHUjE, Ha
MpuUMep, 3a TPOU3BOIY 3APABCTBCHO Oe30e¢IHE XpaHEe W CTHIAmE TOOWTH.
®dapmepu MMajy CONCTBEHY MpeICcTaBy W AeQUHHUIN]Yy OJPKHBOT Kopuinhema
3eMJBHIITA.

3emupHITHE WHAMKATOpH ce, mpema Harris-u and Bezdicek-u (1994), mory
HOZICNIUTH y JIBE TPyTe, W TO: aHAINTHYKE W AeCKpUNTHUBHE. EkcriepTn mpemHoCT
Jajy aHATUTHYKUM HHOUKATOpUMa jep Cy KBAaHTUTAaTUBHO JAe(UHHUCAHH, TOK
(bapmepu U jaBHOCT yenthe KOpUCTE TECKPUIITHBHE HHIMKATOPE.

YroTpeOspUBOCT MHANKATOpA 3aBUCH oX onpehenux dakropa, mpe cBera ox
TOra Jia JIM Ce MPOMEHE YBEK MOTY HM3MEPHTH, OJ] OCCTJHUBOCTH WMHIMKATOpa Ha
MPOMEHE KOje Ce KOHTPOJIUIIY, O] 3Hayaja MHPOpMaIlja 3a JIOKaTHE OKOJTHOCTH U
CTATUCTUYKHUX ITOCTYIIaKa KOjU CE MOTY YIIOTPEOUTH 3a 00pary mHpopMaIlyja.

VY cBetry maHac He MOCTOjU JEMHCTBEH CKYIl 3¢MJBUIIHUX MHIUKATOpPA KOjU
0M ce KOpHUCTHO 3a OICHY KBaJUTETa 3€MJBUINTA, OJHOCHO CTENCHa HETrOBE
JIeTpaMpaHoCTH U 3aral)eHOCTH Y OAP>KUBO]j ITOJHONIPUBPEIHO] IPOU3BOIHH.

[Ipema HaBogmMma De Kimpe-a i Prasittiketh-a (2002) moTpe6uu cy Behu
HATIOPH J1a OM e MOCTUTra0 JOTOBOP O MUHMMAJTHOM CKYITy MHJMKATOpa, HE CaMo y
arpo-npexpaMOEHOM CEKTOPY, MOACCHHUX U 3a Ipyre JbyJICKe aKTUBHOCTH, Jia O ce
cauyBaja OJIPXKHBOCT MPUPOJHUX pecypca.

Crora cy Larson u Pierce (1994) npemioxxuiay MUHUMAIHU CKYH MOAaTaKa
3eMJBUIIHIX WHAWKATOPA 3a OLCHY KBAJINTETa 3eMJBHMINTA. Takohe, HCTOBPEMEHO
cy Doran i Parkin (1994) caumannm nucTty OCHOBHHX (DH3MYKHX, XEMHjCKUX U
OHMOJIOMKUX OCOOMHA 3EMJBMINTA WM MHAMKATOpA 32 OLCHY HUXOBOT KBaJINUTETA
KOjy Cy MHOTH HCTpaXuBay y MoaudukoBaHuM obiuumma npuxsatiiu (Hseu et
al., 1999).

OmabpaHu CKyTI mapamMeTapa Tpeda aa MmoKake J1a JIH je KBATUTET 3eMJBHINTA
no0OJbIIaH WM CMamkbeH, a HApOUUTO (DaKTOPH KOJH MOTY YTHIATH Ha OJPIKHBH
pa3Boj u 31pasibe Jbyau. Armstrong-Brown et al. (1998) nnaukarope rpynumnty Ha:

o penaTHBHO cTalOMiIHEe mNapaMeTpe (MEXaHWYKH CacTaB, CTaOMIHOCT
CTPYKTYPHHUX arperaTa, 3alpeMHHCKa Maca, 3eMJBUIIHE BOJHE KapaKTEepUCTHUKE,
KamnamuTeT Pa3MEHJBbUBHX KaTjOHa, MUHEPOJIOTHja 3EMJBHIITA);

. noreHnyjanHe 3arahupade (yoOMuUajeHH TENIKW METald, Kao LITO Cy:
Cd, Cr, Cu, Pb, Ni, Zn, oprancke XxeMuKaiuje, 1 OCTalIU eJIeMEHTH, Tj. As, Se, Hg,
F;
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o "MHTEH3MBHE TMapaMeTpe KOju ce BeoMa Op30 Memajy (Ha mpumep
caJp)Kaj OPraHCKOT YIJbeHHKA (XyMYyC), CAIMHUTET, OMJbKaMa JOCTYITHA BOJIA);

o Crelrjane napameTpe (paaHOHYKIUIN);
o OuooIIKe mapamerpe (MHAUKATOPCKE BPCTE); U
. (husnuke napametpe (epo3uja, OTULIALE).

CBH HaBeleHM IMapaMeTpu HE MOpajy JAa ce KOHTPOIMIIY y HCTHUM
BPEMEHCKHUM Pa3MalimMa.

Huber u Freudenschuss (2002) cmarpajy nma je wu300p OAPKUBUX
MHIMKAaTOpa 3EMJBHMINTa 4YecT TeXKak 300r MPOCTOpHE BapujaOMIIHOCTH H
pasnuuuTHX OcoOMHa 3eMipbMIITA. llpeMa MHUXOBUM HaBOAMMA, Y HEKUM
EBporickum 3eMibaMa 3aroueTy Cy HallMOHAIHH TPOjEKTH 3a Pa3Boj U pa3MaTparbe
MHIUKATOpa, KOjU Cy YECTO 3aCHOBAaHM Ha MPEIJIOKECHUM HHIUKATOpUMa Of
CTpaHe OpraHu3aldje 3a eKOHOMCKY capanmy u paszBoj (OECD) mmm EBporcke
areHnuje 3a xuBoTHY cpeauny (EEA). 36or tora Ou m Hama japkaBa Tpebana
XHUTHO J1a OJpEAX MOY3JaHe U 3a Hallle TEXHUYKO-EKOHOMCKE YCJIOBE MPHUMEHIBHBE
MHIMKATOPE 32 OLEHY KBalIWTETa 3EMJBHMIITA y OJAPXKUBO] MOJHONPHBPEAHO]
MIPOU3BOMBH, C 003UPOM J1a TO, ITPpeMa HaITUM Ca3HamHMa, 10 caaa Huje ypaheHo.
U3 tux pasnora y tab. 1 je mpemiokeH MUHHMAIHU CKYIl MHIUKATOpa 3a Halle
yCIOBe.

DU3HIKHU HHIAUKATOPH 3€eMJ/bULITA

Tabena 1. MuHMMaNHU CKyI 3€MJBUIIHUX HHIUKATOPA

DU3HYKH HHIHKATOPH XeMHUjCKH HHAUKATOPH Buonomku nnanKkaTopn
- TEKCTypa 3eMJBHINTA - xymyc (oprarcku C) - MukpoOau C u N
- nyouna Ah xopusonra | - pH 3emibuinTa - TOTEHIHjal
nim pusochepe - €JeKTPUYHHU MuHepanuzamnuje N
- 3ampeMHHCKa Maca KOHITYKTUBHUTET - Icame 3eMJBbUILTA
- TOPO3HOCT - npoctynau P, K u Mg - Opoj KMIIHKX TIIMCTa
- MNCHETpALMOHU OTIOP -  KanauuTeT pasMCHJbMBHUX | - IPHUHOC Ombaka
- uHbuUITpauja KaTjoHa
- ¢unrpanuja - mukpoenementu (B, Mo,
- OwbKama JOCTYIIHA BOJa Mn, Zn, Cu)
- BOJOOTHOPHOCT - rtemwkn Mmeramu (Pb, Cr,
CTPYKTYpPHHX arperara Jio Cd, Hg, Ni, Be, V)
30 um nyOune - PagMOHYKIUAA

EIT 2006 (53) 2 (441-450) 445



ExoHoMMKa OJbONIPUBpEE

®usnuke 0COOMHE 3EMJBMINTA YTUYY HA OJHOC 3eMJBHINTE—OHIbKa—BOJA.
OnpehuBameM 3anpeMUHCKE Mace, TMOPO3HOCTH, TEKCType U IECHETPAIMOHOT
OTIIOpa 3eMJBHUINITA J00H]a]y c€ KOPHCHH MOKA3aTeJbH O CTamky HETrOBE 30WjCHOTH,
KpeTamy BOJIC U Ba3llyXxa, IpOJAUpamy KOpeHa OHibaka, a CAMUM THM U O FbBUXOBOM
3npaBiby. [loganu o Op3uHN UHPUATPALU]jE U XUAPAYINIKOM KOHIYKTHBUTETY CY
Takole BeoMa KOPUCHH, aJIA Cy Y€CTO HETOY3/IaH! 300T BETMKUX Bapupama Koja ce
jaBJbajy koI mpupoaHux 3emipuinTa (Cameron et al., 1998).

IIpema naBomuma Pulleman-a et al. (2005), ctpykTypa npencraBiba 3Hauaja
WHMKATOP KBAJHUTETA NOJFONPUBPEIHUX 3€MJBHINTA U KIBYYHU (AKTOP 32 HETOBO
OJIPKUBO KOpHUIIThewme.

BonooTnopHOCT CTPYKTYpHHX arperara je 3HauajHa 300r TOra IITO
KOHTPOJIMIIIe MHOTe QYHKIHje ¥ ekocucTeMy. KBapeme 3eMIbHINHE CTPYKTYpE je
o munubery Warkentin-a (1995) rmaBuu dakTop merpamaiije 3eMIBHIITA.

XeMHjCcKH WHAUKATOPH 3eMJ/bHIITA

Cameron et al. (1998) HaBone ga MHOTE ApKaBe UMajy YIIyTCTBA 3a OICHY
KBaJMTEeTa 3emibuinTa, MehyTiMm melly muMa mocroje Benmuke pasiuke. OHe cy
pe3yaTar paznuuuTux Quiaozoduja kopumheHux 3a oapehuBame ymyTcTaBa, a
MHOTH 0J1 KOpUITheHHX KPUTEpHja HEMajy OCIIOHALl Y CTPYYHO] JIUTEpaTypH .

OCHOBHHM WHIMKATOPH IIOJHOCTH 3eMJBHMINTA, (Ha mpumep pH, opraHcku
yribeHuk, noctynau N, P u K) eceHnmjanHu cy mokasaresbu 3a pacT W 3/paBibe
OuJbaka, HUXOBY MPOJAYKTHBHOCT U MUKpoOuonornike mporece (Cameron et al.,
1998). Kao mrTo ce 3Ha, OB WHIWKATOPH Cy jaKO OCETJPHMBH Ha YIIPaBJhabe
3€MHUIITEM, 4 KPUTUYHE BPJAHOCTHU 3a 3ApPaBJbC 61/IJBaKa U BbUXOBY NPOAYKTUBHOCT
Beh cy yTBphene.

Brononiky mpoayKTHBHOCT 3EMJBHIITA MOTY OTPAHUYUTH U MHKPOCICMEHTH
Kao W npyru 3arahuBaum, a mpema HaBomuMma Larson-a u Pierce-a (1991) u
yribeHuK (C) MOXe OUTH yKIbYUEH 3a OlIEHY HerOBOT KBAJTUTETA.

buoaomknu HHAUKATOPH 3€M/bULITA

Buosoniku mapameTpu ¢y BeoMa OCET/bUBU MHAWKATOPU U OP30 Ce MEHhajy
yclen Jerpajanudje Wid KOHTaMHHAIMje 3eMJpuinTa. Ha 37apaBuM 3emMibHIITHMA
OMJbKe YCIICUTHHjE YCBajajy XpaHJbHUBE MaTepHje, KOHKYPECHTHHjEe CY KOPOBHMA,
OTIIOPHUjE Cy Ha OOJISCTH U MPUTYIIABA]y €PO3UOHE IMPOIECe MOMONY Pa3BUjeHOT
KOPEHOBOT CHCTEMA.

JIUpEKTHO WJIM WHAWPEKTHO 3eMJBUIIIHU OPTaHU3MH CY OJITOBOPHU 32 MHOTE
KJbYJHE OCOOMHE 3eMJBHINTA W TPOIlece KOjH ce€ Y BmeMy oaBujajy. Ty mpe cBera
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Ccraja pasiarambe OWBbHUX M )KUBOTHESCKUX OCTaTaka, TpaHc(hopMallyja U YyBarbe
XpaHJbUBUX MaTepuja, MHOWITpalMja BOJC M pa3MEHa racoBa, 00pa3oBambe U
crabmim3anyja CTPYKType, CHHTE3a XYMYCHUX jeAWiherha, OmoJerpamalija
NMECTHIMAAa Y JPYTUX TOKCUYHMX Marepuja, Owuosomka (uKcaldja as3ora,
OmosomKa KOHTpoJia OMJBHUX O0JIecTH, HeMaTo1a, nHcekara u koposa (Kennedy u
Papendick, 1995; Dick, 1997).

MuxkpobHa OHoMaca ¥ MUKpOOHA aKTUBHOCT CY JiBa HajBa)KHH]ja OMOJIOINIKA
MHIUKATOpa y OJPKUBOj TOJFONPUBPEIHO]j MPOU3BOAKY U 300T Tora ux Gregorich
et al. (1994) mpenopy4yjy Kao cacTaBHU 10 MHHHUMAITHOT CKyma mojaraka. 1o
Munsewy Sparling-a (1992) u Weigand-a et al. (1995), mukpobHa Omomaca je
OCETJbMB HHAMKATOP IyTrOTOAMIIET CMamemha YKYIHOT caipikaja OpraHcke
MaTepHje y 3eMJBHINTY, ycjel WHTeH3U(HUKALHUje IOJbONPHBPEIHE MPOU3BOIHE
WITH KBapermha 3eMJBUINTA.

Kumiae riomcre Cy MOoroJjaH MHIAUKATOP KBAJIMTETA 3E€MJbHUIITA Y OIIp)KI/IBOj
MOJBOIIPUBPEIHO] TIPOU3BOIHH, jep HUXOBA IMOMyJalKja yKa3yje Ha CTPYKTYpHHU
(Roth m Joschko, 1990), MUKpOKIMMATCKH, XpaHUAOCHW W TOKCHYHH CTaTycC
semsbuinta (Christens, 1988), kao u Ha meroB BoJgHO—Ba3AylHu pexxuM (House u
Brust, 1989).
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SOIL INDICATORS IN SUSTAINABLE
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Abstract

The purpose of this paper is to present and discuss soil physical, chemical
and biological indicators at the national level, as well as the progres made in their
use for sustainable development assessment.

The population pressure adds to the need protect the existing soil resources.
There is therefore a need for developing soil indikators in order to measure the
sustainability of land use and management for different human activities. Efforts
are made towards a better understanding of the factors that may affect the soil
resource, and these factors are then translated into indicators. Only an integrated
approach combining several relevant indicators can give answers to the complex
questions of soil quality and sustainable soil use.

Key words: Physical, chemical and biological indicators, sustainable agriculture
production, soil ecosystem
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