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H3Boa: Pan ykasyje Ha rilaBHe KapaKTEpPUCTHUKE W TPEHAOBE YTHIAja IOJHONPUBPENC
Ha JKUBOTHY CpEIMHY, Kao jeJHOT O]l Haj3HAYajHHjUX PEaHUX CHUCTEMa WHTEPAaKIH]je
IpywTBa U npupone. Ha Temespy unmbeHMIa pasjalllibeHd Cy (QyHKIMOHAIHO Haj3Ha-
YajHUjU MEXaHU3MH YTHIIaja TIOJBONIPUBpEie Ha XKHUBOTHY cpequHy. [lossonpuspena je
y dokycy 300r UnmCHHIIA [1a j€ HajcTapuja M HajTpajHH]ja, a 3a Cr3UCTCHIU]Y pacTyhe
JbYJICKE TOMyJIallije U Haj3HAuajHUja 00JIacT MaTepHjaiHe mpou3Boame. O mojase 10
JAHAIBUX JaHa OHA je, U MOpe] M0jaBe MHOTOOPOjHHUX IPYTHX NETATHOCTH, OCTAaia
TEPUTOPHUjaJTHO HAJIPUCYTHHUjU U KyMYJIATHBHO Haj3HA4YajHUjU areHC JeJIoBaba JpyIl-
TBa Ha TpaHCHOpMaLMjy U Jerpajalijy KUBOTHE CpPeAuHe. ,,lnaa’ 3a XpaHoM, CHUpO-
BHUHaMa M MOJBOIPHUBPEAHIM MOBPIIMHAMA j€ HAjyMOPHHUjH MpaTWial pactyhe jbyacke
nonyJyangje 1 GakTop NaJber yCIOoKbaBama CHCTeMa I0JbOIIPUBpeNa — XKHBOTHA Cpe-
nuHa. L{emoBuTO pazymMeBame OBOT CHCTEMA je HEONXOJHO JbYIACKOM APYIITBY, jep je
OHO TIOJEOIIPUBPENOM CTEKJIO YCIOBE 3a AeMOrpad)CKu pacT, KYJITYpHH IIporpec H
CUTYPHOCT aJI M NOTEHIMjaJHO e(hUKACHO CPe/CTBO 3a yBehawbe aecTpykiuje cucrema
’KUBOTHE CPEANHE U COICTBEHY €I3UCTEHLMjaIHy YTPOXKEHOCT.

Kiby4yHe peum: HBOTHa CpeivHA, IOJHONIPUBpENA, aHTPOIIOTEHH SKOCHCTEMH, MpO-
MeEHe, OJIP>KUBH Pa3Boj.
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YBon

Jbynu omyBex 00NHKYjy ¥ ME€Hajy CBOje IPUPOTHO OKPYKEHE, TAKO J1a
HE TIOCTOjH ,,JIPUPOTHA" OJTHOC YOBEKA IMpeMa JKUBOTHO] CPEANHH (CTAHUIITY)
HUTH OPUTHHAIHO €KOJIOIIKO XapMOHU4YHO ApymTBo (Benton, 1996; Munun-
guh, 2001; Sorlin, 2004, p. 17; Milton, 2006, p. 353). Hu penurujcku cuctemu
oBze HUCY Omm ox Behe moMohn, OTHOCHO HHICY YCIICTH JIa M3TPajie U OJpiKe
KOH3HCTEHTHE pU3HUIlEe ekonolnke myapoctu (Gottlieb, 1996, p. 9). Hanporus,
pa3Boj KyAType HayKe U TEXHHKE O3HAYHO je HOBY PEIMTHO3HOCT — Oe3rpaHu-
YHYy BEpy Yy Halpeak IpyIITBa Kpo3 IOKOPaBamke MPUPOIC.

! Konraxr anpeca: mikan@gef.bg.ac.rs
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VY3pouHO MociIeuYHH OJHOCH OBHX TpoLEeca Cy CKOPO Y MOTIYHOCTH
owmu cymupanu 1928. rogune ox ctpane Fyfe, W. S. (mpema: McLaren, 1995,
p. 3), a Sauer (1925) je m3puuuT y CcTaBy Aa je Kyarypa (akTtop, IpHUpoa
MEIMjyM, a KYJATYPHH II€j3aX pe3yJiTaT HEHOT JelioBama. JlaHac mocToju
CarjacHoCT Jia je OJHOC JbYIHW M HUXOBOT OKPYXeHa IOCPEIOBaH KYITYpOM
(Laird, 1999; Posey, 1999; Berkes, Colding & Folk, 2000; Munmuaunh, Byja-
muHoBuh u Bophesuh, 2012), a 1a ce mpoMeHOM KyATYyHHX oOpa3zalia Mema U
npupona (Hindchliffe, 2005, p. 197; Mununuuh, 2004; Mununuuh et al, 2012).
OBakBO Tymaueme HWHTETPUCAHUX KYJITYPHO-EKOJIOMIKUX CHCTeMa IT0OpuM
JIEJIOM j€ YCTaHOBJBEHO 3axBaJbyjyhu reorpaduju v \EHO] KOHIICTITY JTH3AIH] U
WHTEpaKLyYje MPUPOJE U APYIITBA Y PEATHUM T'eONpPOCTOPHUM cuctemuma. Ca
MamuM B BehUM yCHeXoM KyJITYPHO-EKOJOIIKE CHCTEME TPETHPajy MHOTO00-
pojHe Teorpad)cke HaydHE NHMCIMILIAHE: aHTpoIoreorpaduja, TeoeKoJoTHja,
COIlMjaliHa €KOJIOTHja, SKOJIOIIKA aHTPOIIOJIOTHja, KYJITYypHa €KOJIOTHja, eKo-
JIOUIKa UCTOpWja W Ap. tbeH TeopHjcKH OKBHp 3a TyMauele OBE pelaluje
JIeJIOM je HapyIleH TUJIEMOM INTa je cTaphje KyaTypa Wiu reorpaduja U Ko
KOTa JIETepMHUHUIIIE KyITypa reorpadujy wim reorpaduja KyITypy.

3ampaBo, €KOJOUIKH MPOOJIEeMU CY YKOPEHEHH Y MEXaHH3MHUMa KYJl-
TypHUX ¥ eKOHOMCKHX ApymTBeHux cucrema (Cocks, 2010, p. 67), amu ce oBe
YUEBEHUIIE 300T (pparMeHTaIyje HayYHUX UCTPAKUBAa U cabe MHTePIUCITH-
IUIMHApHE capajikbe YeCTO HEeIOBOJBHO EMITMPUjCKU HCTPaxyjy W HOTBPhHYjy.
Milton (2006, p. 351) amoctpodupa myrotpajHy crnady capagmby €Kojora u
AHTPOIIONOTa y TyMadekhy yTHIaja KyJAType Ha )KUBOTHY CPEIUHY.

OcHoBHe noTpede JbYACKOT APYLITBA U ’KUBOTHA CPeaUHA

Jbyncka Bpcra ce Hajuernhe HHMje MOHAIIANA Y CKIaJy ca OCHOBHUM
3aKOHMMa €KOJIOTHje, a Mpe CBera ca OHMM Ja KOJIMYMHA JOCTYIHE XpaHe
perynuiie OpojHOCT momynanyje. 3aTo je riag u obe3deheme xpaHe Owa Haj-
yemrha perepmMuHanTa 6e€30€IHOCTH JbYACKE Tomyarmuje. Takole, mokpeTadka
cHara BeliMHEe JbYJICKHUX aKTHBHOCTH j€ 3a/I0BOJbCHE OCHOBHUX IMOTpeda 3a
xpanom (Pattleberg, 2007, p. 2; Goudie, 2000; Ponting, 1991, p. 141) u npyrum
MOJHOTIPUBPEHUM CHPOBHHAMA 32 OCHOBHE HBOTHE moTpede. [IpernagaBame
OBHX E€T3UCTCHIMjaJTHAX OTpaHuYCHa HHUje Orio Moryhe 6e3 JIOKaTHUX U peru-
OHAJIHUX TIOCIIEAMIIA M0 )KUBOTHY cpeauHy. HampoTus, uctopuja paszBoja KyJ-
Type U KHUBOTHE CPEJMHE CE MOXKE Carjie/laTd Ka0 KOHTUHYUTET CBE CIIOKEHHU-
JHUX, & eKOJIOIIKN U €KOHOMCKH CKYIUJBHX, MoJiea 06e30ehema OCHOBHUX JbYI-
CKUX NOTpeda. 3ampaBo, YOBEUYAHCTBO je pa3BOjeM KYJAType MOJbONPHUBPEIHOT
JPYIITBA AYTOTPAjHO YTUIAO HA TOTHCKUBAKE TPAJUIIMOHATHUX SKOJIOIIKHX
3Hama U BemTuHa ucxpane. Sorlin (2004, p. 17) je Munubema 1a je arpapHOM
KYJITYPOM YOBEK KPEHYO y KatacTpody.
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ATICONYyTHO XapMOHHYaH OJHOC ca MPHUPOAOM HHUje OMO JOCTHXKAaH HU
3a MPBOOWTHE MaJOOpOjHE 3ajeHHIIEe HHCKEe eHepreTcke 3aBUcHOCTH. OBa T3B.
XJIaJHA NPYIITBA Cy TPATUIMOHATHUM EKOJIOIIKAM 3HamkKMa, BEIITHHAMa U
npakcoM Hajuemhe IyroTpajHO op)kKaBajla pPaBHOTEXKY cCa MPUPOIHHM OKpY-
xemeM (Posey, 1999; Berkes, 2001; Cunningham, 2001; Wiersum, 2004). Nako
Cy oHa Owmjla Mame JEeCTPYKTHBHA HHCY MOTJa OApPYKATH CKBUIMOPHjyM CBOT
npuponHor cranuinTa. OBO BaXXH M 33 TUIHYHE JOBAYKO-CAKYIUUbauKe TIpyIie
KOje Cy CBECHOM KOHTPOJIOM T'YCTHHE, ajli U CBOje YKyIHE OpOjHOCTH H3riena
ycrmeBane Ja ojAp)ke MOTeHHWjan 0a3e pecypca y okpyxkemy. [loka3 oBakse
noTeHnmjamHe npakce Ponting (2009, ¢. 33) Hana3u y YMHECHALIA Aa Cy TPHIC-
cetux roguHa 20. Bexka ECKMMU W3 CIMYHMX pa3iora, OrpaHUYEHOCTH €KOJIOI-
KOT' Kalalurera >KUBOTHE cpeauHe, yowjaam oko 40% HOBOpoheHe >KeHCKe
nere. Cpemuaom 20. Bexa Tojuou (2003, ¢. 159-160) je ympaBo 3a BUX HCTaKao
Jla Cy Ce caM03apOOHIIM OCBajarbeM apKTHYKOT mpocrtopa. [Ipobnem orpanuye-
HOT KarayuTeTa >KUBOTHE CPEAMHE U pacTa JbyACKE MOIyJaluje KapaKTepUCTH-
YJaH je W 3a eKOCHCTeMe APYyTux reorpadckux mupmaa. Hugo (2011, p. 524)
J00pO WITyCTpyje IpUMEp KOHTPOJIE pacTa JbyJCKe oMmyJIaluje Ha JaBu.

AHTpONIOTeHO KOHTPOJIMCAHW EKOCHUCTEMH HHUCY OPTUHAIHH H3YM
MOJBONIPUBPEAHUX JpyIuTaBa. ,,KoHTpomoM* BaTpe, MPBOM MPETEXHUYKOM
TBOPEBUHOM, HajcTapHja IPYIITBA Cy MOTJa 3HAYajHUje Ja YTUIy Ha CTAHMINTA
U J]a X MEHajy y KOPUCT TpaBHE BereTalyje Koja Ha TIIy yclieBa MOCie penu-
KJIa)Ke XpambUBUX MaTepuja. Ymorpeda BaTpe je O3Ha4YMIIa pacKU] ca MPUPOI-
HAM TOKOBMMa KopwWIhema €Hepruje W ekojomknx Mmexanmsama (McNeill,
2009, p. 43), a gecTo ce rpex ApyIITBa IMpemMa MpUPOAH oucTtoBehyje ca moce-
noBameM Batpe (Gruhl, 1975). JlyroTpajHe akTHBHOCTH JOBalla-caKyIljbada Ha
najselhy IMIyMa U MUPEHY TPABHATHX MOBPIINHA, 32 WCIAITY JIOBJHEHUX JKUBO-
THIba, Takohe MpelcTaBbajy MEXaHH3aM BEIITaYKOT OAp)KaBamba eKOCHCTEMA.
CnnyHa cuTyanuja je Qyro Ouna npucyTHa u kog AGopuynHa Ha TacMaHuju U
Maopa rHa HoBoMm 3enaHay KoOju Cy KOPUCTHIIN BaTpy Ja MOJACTaKHY pacT jec-
THBE ITaNpaTH, YHjH je PU30M OO0 BakaH y BHX0B0j ucxpanu (Ponting, 2009, s.
42). KacHuje je ynorpeba BaTpe, npe cBera Ha IIyMCKHM IIPOCTOPUMA, OMOTH-
huna na ce ,,ocmoboau™ Beha moBpIIMHa 3eMJBHIITA 32 MMOTPede MOJBOIIPUBPEIE
n Hacespa (Mumaamnh, 2009, c. 12).

Kon ananuse yTumaja jbyACKOT IPYyIITBAa HA )KUBOTHY CPEIHHY YECTO
ce nonaszu ox nossonpuspene (Thompson, 2010, p. 18), a Jlecrep bpayn (Les-
ter Brown), jenan ox TBopama ujeje 0 OApKUBOM Pa3Bojy, y IPOU3BOIBN Xpa-
HE Tepuunupa KJbyd riodanrae oapxuBocTu (mpema: Thompson, 2010, p. 19).
3ampaBo, MoCIeqmHUX AeceT Xuibala roJiHa MOJBONPUBPEa je 0 YTHIAjy Ha
KUBOTHY CpeIWHY, TUPEKTHO WM UHIWPEKTHO, Y Mamoj wiu Behoj Mepu koj
TI0jeANHNX MEAWjyMa, W Tope] MojaBe HW3a HOBUX NMPHUBPEIHHUX NEIATHOCTH,
ocTasia TJIaBHH areHc JIeJIoBama JIPYIITBa y CMUCIY HBeHOr Kopuiihema, TpaH-
chopmanje U Aerpamauuje. Takohe, MO cTemeHy HHTEH3UBHOCTH CIIpera,
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OJHOCHO, 3aBHCHOCTH OJ YCJIOBa XKMBOTHE CpeAWHE, MOJHONPHUBpEAa je IIo-
0anHO OWJa M OCTaja Haj3aBHCHU]a PUBPEIHA IeTIaTHOCT.

IuTame y3pouHO MOCTETUYHUX OTHOCA Y CHCTEMY
NMOJbONPUBPea — )KUBOTHA CPEeANHA

[lojaBa mosponpuBpene je gorahaj mM3y3eTHe PETKOCTH U 3HAuaja 3a
JbYZICKO APYIITBO. JIyT W cl0KeH mpolec eBONyLHUje U TEPUTOPHjATHOT HIHpE-
Ha OBOT crcTeMa Beh Jyro 3a0Kymba maxkisy Hay4HE U CTPYYHE jJaBHOCTH, ajlH
noHyheHa pemnrema HHUCY yHHBEp3aJHO NpuxBaribiBa. Hemos3Hato je Bpeme n
Y3pOK TpaH3WIMje CHCTEMa IUIEMEHCKO-CaKyIJbauKUX TIpyma, Biagajyher
Mozena JKUBJCHA TOKOM 99% wmcTOpHje 4YOBEYaHCTBA, Ha MOJHOIPUBPENY.
OtBoOpeHa Cy W Jpyra IuUTama Ipolieca arpapusalmje, BeHOT KOHTHHYHTETa
WM JUCKOHTHHYHTETA, Ka0 ¥ MECTa MPBE MojaBe U MexaHu3ama qudysuje.

[NojaBa nmoseompuBpeie, BeNMKa TpaH3ULUja U PUMOIUjaHa ri1o0anu-
3a1Mja, je BEpOBaTHO pe3yTaT HEKE BPCTE HHTEPAKIIH]e OKPYKeHha U IPYIITBA.
3ampaBo, HH aHaIK3a CBOJIYIHjE IPYIITBA M HETOBE KYJIType HU aHalli3a eBO-
JyLHUje OKpYyXema He MpYyXajy yOeIJbHB OATOBOP Ha MUTAaWmE 3alITO CE TO
JIECHJIO y ,,CTIeMU(UIHO BpeMe, a Ha NPOCTOpHMA ,.crienu(uaHe’ reornpoc-
TOpHE CTPYKType yciioBa M pecypca. Takohe, mosponpuBpesia cacBUM U3BECHO
HUje 3HaYajHUjU Y3POK AeMOrpad)CKOT pacTa ald je KacHHje CUTYpHO Omia u
oCTaja HEeroBa OCHOBHA IIOTIIOPA, HAPOYUTO Y BpeMe JeMorpadckor Oyma.
Ona u maHac y yciaoBMma OnoTexHochepe HeMa peaaHy alTepHATHBY UCXpaHe,
anmu 1 Beher Jiena npuBpeJHUX cUpOBUHA pactyhe Jbyncke nonynanyje. Teopu-
je ma je Tpaxma oX moBehaHe JbylICKe MOMyJaluje Mpou3Besia MHOBaLHUje Y
noseonipuBpenn (Boserup, 1966) jecy mpuxBaT/pbMBE alH je W Jalbe OCTaIo
HETO3HATO IITa je Y3POKOBAJIO OJOIIPUBPELY.

ArpapHa peBoJylHja je 03HaYMjIa MOYETaK MHTCH3UBHOT ,,IPUIIUTOM-
JpaBama MpUPOJC” M MIHMpema KyITypHHX Iiej3axka, OJJHOCHO TpaHchopmmuca-
HHX WJIM BEIITAUYKUX CHCTEMa )KHBOTHE CpeAnHe. 3ampaBo, arpapHa peBOTyLH-
ja mpe 1o mocjeaUiaMa Ha )XHBOTHY CPEMHY, a Mambe 110 OP3MHU KOjOM ce OHa
peanHo mmwmpuiaa y mpocropy. llosbompuBpena BpIIM JUPEKTaH YTHIA] Ha
JKUBOTHY CpeIHHY (BEreTanmja, 3eMJBHINTEe, BoAa, (hayHa, KIuMa u JIp) U JA0C-
kopa je BehuHa Jpyu Oniia IUPEKTHO Be3aHa 3a Y. Judys3uja arpapHux cuc-
TeMa U y3pOYHO-TIOCIEANYHU eEeKTH, OAHOCHO TpaHc(hopMalrja MPUPOJHHUX Y
BEIITAYKEe EKOCHUCTEME, IpeICTaBba TeMeJb ,IIMBHIIM30Bama’ IpocTopa MU
CTBapama KyJITypHHX IIej3axa.

Hajpanuje naaunyje nyror mpeiacka Ha MOJHONIPHBPENY MPUCYTHE CY
y neBanTckoj kyntypu Kebapan, ox mpe 180.000 (Ponting, 2009, c. 53), anu ce
ImeHa pana (aza matupa Ha npe 12.000 rogmuaa (Ponting, 2009, c. 46). Haj-
yemhe ce mojaBa opraHu3oBaHe NoJeoripuBpene narupa Ha npe 10.000 (Lyuri,
2008, p. 251) unu 11.000 roguaa (Mosley, 2010, p. 56) y meny pernosna mioa-
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HOT TojTyMecena, mpe cBera jyxHa [lanectuna, ceepna Cupuja u MeconoTta-
MHja. 3a JIOKalujy OBOT IMBHIM3AIMjCcKOT moMaka Bronowski (1984, p. 65)
y3uMa IPOCTOp y OKOJMHHU JepuxoHa, a ympaBo Cy oBie HaljeHu apredaxtu
KOjH yKazyjy Ha Ipakcy HaBojAmaBama crapy oko 10.000 roguna (Beaumont &
Pachione, 1999, p. 172).

Haggett (1975, p. 267) nporiewyje 1a 10 arpapHe PeBOIyIHje Ha TUIa-
HETH HUje OMIJIO BUILIE OJ IeT MWJIMOHA JbY/IH, a JIa je MpoceyHa TyCTHHA TaJa
HacesbeHNX obacti 6ua 0,003 g0 0,008 cranosHuka/km’. Bapupame rycTu-
HE je HajBepOBaTHHje 3aBUCHIIO O] THMA CTaHWIITA (MOTEHIMjala Ja TTOAPKH
HOITyJIAlMjy Ha BPXYHILy JaHIa MCXpaHe), U O]l TeXHHYKO-OPraHU3aLMOHHUX
nocturayha (eukacHOCTH) MOjeIMHHUX TpyHa y JOBAaUYKO-CAKYIUbAYKHM aKTH-
BHoctuMa. Hacynpot, npe 10.000 roguna, Ha npoctopy ceBepHe MeconotaMu-
je, pa"e ¢opMe arpapHOT IpymTBa oMoryhaBaie cy KoHIleHTpanujy mo 70 cra-
HoBHHKa/km®. ArpapHy JENaTHOCT M yOIIITe HOB HaumH sxuBota Cutter &
Renwich (1999) yBaxaBajy kao mpeTIOCTaBKy pa3Boja rpajoBa, MITO je NMajIo
oJpa3za Ha CBEYKYIHY TpaHC(hOpMalHjy OZHOCA Y CUCTEMY IOJBOIIPUBpENA —
KHBOTHA Cpe/INHA.

OcHoBHa Mepa ycliexa MOJbONPUBPEAHUX CHCTEMa je HBHXOBa Tpaj-
HOCT. MehyTuMm, Heycrecu APeBHHUX LMBHJIM3aLMja Aa TyTOPOYHO NMPHIArone
CBOjy IIOJHONIPUBPENY YCIOBHMA XMUBOTHE CPEAMHE 3HAYMIIO je 1a U OHE HHUCY
nyropouHo oapxkuse (Mosley, 2010, p. 61). MHOroopojHu Cy mpuMepu KOju
ceenoye o Tome (Meconoramuja, Jleanr, 3aproc y Kypaucrany, ceBeposamna-
maa WMannja, Kapraruna, Jykartan, nieHTpamau MeKcHKo, Y CKpIlmba OCTpBa U
ap.). Hemocrarak u HeyBaxkaBame 3Haba O )KUBOTHO] CPEIUHH Y TTOJHOIIPUBPE-
JTHOj BaJOpU3allfjH POCTOpPa MHOTY HAapOAH, Ma U ApXKaBse ,,MIaTuie’ cy Hec-
TaHKOM ca nuna 3emsbe. OHe Ccy ImpeTBapameM, IIPe CBEera €KOJOLIKH OCETIbH-
BHX, NIPUPOJHUX EKOCUCTEMA Y ,KYJITYypHE CTele", Aerpaiupaie HBUXOB €KO-
JIOUWIKH KamaluTeT mpeTBapajyhu ux 4ecTo u y ,,CTEpHIHE™ aHTPOIOIeHe Iyc-
Tumbe. CyMepcKH 3anucH (KJIMHACTO MICMO Ha MIMHEHUM IUIOYHMLIaMa) CBEI0Ye
0 IIpOoIIEeCy CAIMHHU3AlLN]Ee, CMabEhy INIOAHOCTH U €KOJOMKUM MUTpaIijama.

YTunaj no/sonpuspeae Ha AKUBOTHY CPeIUHY

[MoseonpuBpena je oMoryhuiia KBAHTHH CKOK Y HHTEPAKIHjH JbYICKOT
JpyILITBa U )KMBOTHE cpeanHe. OHa je yTuuana Ha TpaHcopManujy u noseha-
E OCETJBUBOCTH €KOCHUCTEMa aJIM M Ha PacT 3aBHCHOCTH U PAmbUBOCTH JbY/I-
CKHX TpyIla O]l yCIIOBa JKHBOTHE CpPEeIWHE W KyITypHUX nHOBaruja. Gray Paul
OBaKBY CHTYyallWjy Ja IPYIITBO pa3BojeM yBehaBa 3aBHCHOCT O] MOTCHLHjana
KUBOTHE cpenuHe aeduHUIIE ,,mapagokcoM TexHonormje” (mpema: I[lymmh
2001, c. 103; Mumuaumrh 2009, c. 22). Pact jpyacke momyJaldje yciaoBJbaBa
Behy moTpeOy 3a XpaHOM, a 3aTUM U HIMPEHEM MOJBOIIPUBPEIHUX MOBPIINHA,
OJHOCHO eKocHcTeMa cHabzeBaya.
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[NossonpuBpena yTuye Ha: OMOIUBEP3UTET, €PUKACHOCT U MPOIYKTHB-
HOCT €KOCHCTEMa, PEIHKIAXy OPTaHCKUX MaTepuja, (QU3UYKY CTPYKTYpY U
IUIOAHOCT 3E€MJBUINTA, €JeMEHTE T'€OXeMHjCKOT M XHIIPOJOMIKOT IHKIycCa,
MIHPEHE MyCTUbA, CATTMHU3AIM]Y 3eMJBUIITA U 3araljuBambe MOBPIIMHCKUX U
Mmo3eMHUX Bojia. KynTHBHCAaHN yCeBH caMO ASTUMHUYHO W MPUBPEMEHO IITUTE
3eMJBHINTE O/ BOAHE U €0JICKe epo3uje. Bereramnuja mosp0npuBpeHAX KyITypa
nMa npoaykTHUBHOCT of 1-40 t/ha, ca mpoceuHoM BpemHouihy oz 6,5 t/ha mro
j€ TIpUOIIKHO MPOCEYHO] €PUKACHOCTH MPUPOAHUX TEPECTUUKHUX EKOCHCTEMa
on 7,8 t/ha (Lyuri, 2008, p. 251). Mehytum, oBy OHOJIOIMIKY MPOTYKTHBHOCT
arpapHe TOBpIIIMHE OCTBAPY]Y y3 BEIHKY IMOTPOIIKY PAJHOT BpeMeHa, eHeprH-
je, MaTepujamHuX 1 (MHAHCH]CKHX CpPElICTaBa.

[IporieHe ykasyjy Ia ce HECHCTEMAaTCKOM O0pajoM 3eMJBHINTA MOXKE
Haxpaunut oko 500 munmmona jpymu (UN, 2003, p. 17), Tako aa je opraHu3oBa-
Ha BHCOKO MPOJYKTHBHA IOJHONIPUBpPENAa HYKHOCT na OM ce o00e30eamia
UCXpaHa cafallikbuX 7,2 MUIMjapau CTaHOBHHMKA. ToxoM HapemHux 50 roanHa
MIPOjEeKTOBaH je pacT moTpaxkme 3a xpaHoMm ox 70-85% (Targulian & Arnold,
2010, p. 87). JenHOM MOKpEHYTH MEXaHU3MH MOJHONPUBPEAHE TPOU3BOIIHE CY
YCIIOBWJIM Ja HEMa MOBpaTKa Ha CTapo, a leH 3Hayaj pacTe YIopeno ca pacToM
JpyACKe Tmomyianuje. Pa3Boj mospompuBpene je oOelnexeH KOHTHYHUTETOM
mupemka 00paIuBUX MMOBPIIMHA, CeM Y KpahuM meproaiuMa BeIMKUX eMuIeMH-
ja u patoBa. [IpupoaHU yCIOBH JTOKATHUX MOJLONPUBPEIHUX CUCTEMA CY YECTO
BaJIOPU30BAHM JI0 KPajlbUX MOTYNHOCTH, a MHKEHEPUHT (HABOAHABAE, HCY-
UBamke, Tepacupame) y GyHKIHju moBehama KamanuTeTa IpOu3BOIBE XpaHe
ouo je cBe mpucyTHUju. OBO je camo BOAMIO yBehawmy yTHIIaja TOJBOIIPUBPEIS
Ha XHUBOTHY cpeauny. KoHTuHyuteT norpede na ce oopahyje cBe Bulie 3emibe
M J]a ce MPOU3BO/Hha MHTEH3WBHPA CTBOPHIIA je OpojHE eKOJOIIKe mpodieme:
CMamemhe MOBPIIMHE IIYyMa, epo3uja Tia, NIHpemhe MyCTHka, moBehame canu-
HUTETa W 3aCUName 3eMJbe MUHEpaTHUM )yOpHBHMa U MECTHLUANMA, OCHPO-
Malllelhe eKOCHUCTeMa, INPeHkhe WHBAH3WBHUX BpcTa. MehyTuMm m mopen cBux
Haropa TJaj je, Kao eHmeMcka OoJiecT, Ouiga KOHTHHYUPAHH TpaTHiall JbYII-
ckor apymrea. [Touetkom 21. Beka 825 MuIMOHA JbyTH je XPOHUYHO HJIH aKy-
TtHO HeyxpameHo (DeClerek, Ingram & Rumbaitis 2006, p. 533), a y mojenu-
HAM pPETHOHHMMA CBeTa Opoj IIamHuX KOHCTaHTHO pacte. Ilouerkom 20. Beka
MOJIOBMHA CBETCKE MOIyJIAIje MaTH O]l HEYyXPameHOCTH, a 3aTUM HacTaBjba Ja
pacrte (amcoidyTHO M pENTaTHBHO) Tako Ja jé CpEAMHOM Beka riagoBaio 1,5
munnjapau, wiu 60% ceetcke nomynanuje. Jlura Hapoga 1936. ronune ykasyje
Ha PacIpoCTPamEHOCT CKOpOyTa, paxuTHCa W aHeMHje mupoM Emporre. 3Ha-
YajHa MOTXPalkEHOCT j€ Y UCTO BpeMe Onila KOHCTaTOBaHa M y M3BEIITAjy BIiajie
CAJ (Sen, 1995, p. 69).

Toxom 60-ux rogunaa 20. Beka mpoOIeM TIIaTu U JOCTYITHOCTH XPaHe Yy
CBETY j€ yIJIaBHOM BHI)CH Ka0 TEXHMYKHU MPOOJIEM, a YMHUIIO CE JIa j& YOBCUaH-
CTBO Ha Ipary peuiewma OBOT MpobjeMa, IMpe cBera Ha OCHOBY OYEKHBamba O
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»3enene pesonyimje”. 'omune 1963. npencennuk CAJl-a Kenenu je usjaBuo
,»MH IMaMo Ha4yMHa ... 1a y HaIlleM >KHBOTHOM BEKY M30pHILIEMO TJIaJ U CHPO-
MaITBO ¢ Juia 3eMibe’ (mpema: Ponting, 2009, s. 259). OBa peBonynmja je y
cnenehux 20 roguHa oMoryhnia aa ce IpBU IyT Y HOBHjOj HCTOPHjU OCTBApH
Behu pact nmpomsBoAme XpaHe Of pacTa CTAHOBHHMIITBA, aJIH IO IIEHY BEIUKUX
EKOJIONTKUX, MaTePHjaTHIX U CHEPreTCKUX TPOIIKOBA. Y OCTaJIOM, TO je Omia
OCHOBHA KapaKTEePHCTHKA TOJHOIIPUBPEIHE TPOU3BOAKE TOKOM ymraBor 20.
Beka. OOMM MOJBONIPUBPEIHE MPOU3BOIEE ce moBeho mecT myTa, y3 noBehame
kopumthemwa edepruje ox 80 myta (Mosley, 2010, p. 80).

3eeHa peBodyIHja je Owiia pe3yiTaT IBE JCICHHje AYTOoT HaydHO-
UCTPaXKUBAUKOT paja y omabupy (celexuuja U XxuOpuansanuja) npexpamOeHo
Haj3HAYajHUjUX COPTH OWJbaka (MUpuHAY U mmeHura). [us je Ono na ce mose-
ha muxoBa ToJIepaHITHja TpeMa MUHCPATHUM hyOpHWBHMa, TIpe CBETa arcopo-
IIUjH a30Ta, 3ajeqHo ca KpahnuM BereTaliuoHUM nepruo oM. OBO je HCTOBPEMEHO
3HAUYMJIO U MoTpedy o0e30ehema Behnx koauunHa Boje u nectuiuna. [Ipoced-
Ha TPOAYKTHUBHOCT OBUX KYJITypa je TokoM 1952-1972. ronnHe mopacia BHIIE
ox Tpu mnyta, ca 0,88 Ha 2,72 t/ha (Lyuri, 2008, p. 251). 3enene peponyumje je
MPOCEYHY TOAMIIY CTOIY MPOM3BOAmE MUpHUHYa Y A3uju noBehana ca 1,4 Ha
2,7%, wro je 6uo Behu pact ox pacta Opoja craHoBHHKa. Kon mmienune je
Hampenak 6wo jom 3HavajHuju: y Asmju ca 0,8 Ha 4,3%, Ha birckom mctoky
on -0,8 Ha +2,8% (Bopx u /lu6o, 1976).

3eMibHIITE

Ienocdepa je jemna ox Hajmiahux 3eMibMHUX cdepa, Ha KOHTAKTy
mutocdepe, xumpocdepe, atmochepe u 6uocthepe. tbena nedpuHa je peTko
Beha o1 1 10 2 m (Mosley, 2010, p. 56), a crapa je makcumanuo oa 350 no 500
munuoHa roauna (Targulian & Arnold, 2010, p. 83). IIpoussoxn je exocucremMa
U MEIWjyM MaKCHMallHe TyCTHHe XuBe MaTepuje. OHa je CII0KEH, OTBOpEH,
OMOTHYKO-a0MOTHYKY, HENWHEAPHHW, MYITH(OYHKIIMOHATHHA, BEPTHKATHA W
XOPU3OHTAIHHU cucTeM. Kao peakTop U peryiatop TOKOBa MaTepHje H EHEpruje
3a JKUBOTHY CPEAHMHY M JbYACKO IPYIITBO MPEACTaBIba KIbYYHH €KOJIOIIKH Cep-
Bruc. OHa je pecypc H YCIIOB 3a MPOou3BoABY 97% XpaHe KOjy KOH3yMHpa Y0OBe-
gancTBO (McLaren, 1995, p. 12).

Ox oko 93 mumuona km* 6uonourku miogsor 3emspuimra (Targulian &
Arnold, 2010, p. 87, 88) mossoripuBpenane nmospmuHe cy 2003. ronuHe 3axBara-
ne 49,374 mumrona km?, ogHocHo 33% cBerckor konHa (Lyuri, 2008, p. 251).
TokoMm mpoTekia Tpu BeKa MOBPIIMHA OOpaIuBOr 3eMibHIITa je moBehana 3a
e ox 450%, ox 2,65 Ha 15 Mmnona km? (Lori, 2000, s. xvii). TokoM ucror
nepuosaa ysehane cy noBpmmae nammaka (680%) u oparua (560%), ymopemo
ca cMamemeM nospirHa JuBana (43%) u mryma (22%) xao NpUPOIHUX €KOCH-
crema (Ponting, 2009, s. 247). CamM0o TOKOM MOCJIE/ha JiBa BeKa OOpaauBe
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noBpiuuHe cy yBehane 3a npeko 34 myta. [IpoueHe mokasyjy Aa je BUILE 3eM-
JBHIITA TIPETBOPEHO y 00pamuBo o 1945. rogune Hero TokoMm 18. m 19. Beka
3ajemno (Targulian & Arnold 2010, p. 87). Omra kKapakTepucTHKa MHAPEHA
MOJHOTIPUBPEIHUX TMOBPIIMHA, HAPOUUTO TOKOM 20. BeKa, je 3ay3WMare eKO-
JIOITKY OCETJbUBUJUX M Mame TUIOJHUX 3€MJBHINTA, a Ha PadyH BereTalimje Koja
ra je CTBOpHIIA.

3eMJBHINTE Ce Kao , KUBa KOXKa™“ aKyMyJipa Ha TOBPUIMHU IIaHETE
aly ra je MoJbONpHBpEeAa YUYMHWIA TOAJOXKHHM HCLPIUBUBABY U €pO3UjH,
MHOTO Op»KOM TMHAMHKOM O] TIpolieca Koju ¢y ra creapamu (Mosley, 2010, p.
56). Crakor MuHyTa y cBeTy ce Tyou mpeko 300 t MOBPIIMHCKOT 3eMJBHIITA
(Hartman, 2005, c. 63). be3 003upa Ha HBEroB BENMMKH €T3UCTEHIM]aIHNA U TIPH-
BpPE/IHU 3Ha4aj MPOyYaBamke CUCTEMa 3eMJBUIITE — JbYJCKO JIPYIITBO j& BEPO-
BaTHO Haj3aHEMapeHHja TeMa y HCTOPHjH TpoydaBama KUBOTHE CpEIUHE
(McNeill & Winiwarter, 2004), a 0yayhHocT 1uBrin3aiyje hie ynpaBo 3aBUCH-
™™ ox ynorpebe 3emspumira (Hudges, 2001; Montgomery, 2007). ITossonpus-
pena je y mpoTeKIIOM MEepPHOy MOTpPHHENa YHUIITABAkhY MPEKO JABE MIUTHjape
xekrapa 3emspninta (Mosley, 2010, p. 56), a 3HaTHO Behe moBpIIMHE Cy, ¥ pas3-
JUYUTOM cTerneHy, yrpoxene. [Ipouene YH yxka3yjy na epo3uja cBake roguHe
onHocH m3Mel)y IMmeT W cefpaM MUJIMOHA XEKTapa MOJHOIPUBPEIHOT 3eMJIBUIITA
(npema: De Zarden, 2006, s. 127). Ha 3HauajHUM NOBpIIMHAMA je OTEXKaHa
MPOM3BO/IHHba YCEeBa, a Mepe KOje YOBEK Mpeny3nMa (HaBOAMmABAE M BEIITaYKa
hyOpuBa) Mackupajy KOHTHHYHPAHO omnaaame merose mioaHoctu (O'Riordan,
1995, p. 225).

Ha tepurtopuju CAJl-a je mouetkoMm 20. Beka, YIIPKOC TPH BeKa IMpPoO-
MEHHBOT COTICTBEHOT arpapHOr’ HCKYyCTBa M IIO3HaBama JIoLIe paKkce MHOT00-
POJHHX CTapUX arpapHUX JPYIITaBa, JOILIO JI0 BEIIMKHUX TPeIlaka y MPOIEeHU U
BaJIOpHU3aIMju 3eMJpuIlNTa. Tpeba HamoMeHyTH na je noJbonpusBpena CAJl-a
Beh Taja MMana HU3 HETaTUBHUX JIOKATHUX M PETMOHAIHUX MPHMEpa ca Mmpoo-
JIEMOM OJIp>KHBe arpapHe npuspesie. [locTojao je HU3 eKOJIOMKUX ald U JPYyIII-
TBEHHX OTpaHWYCH»a JIa Ce OCTBape TakBu cucteMu. Worster (1994) ykasyje Ha
npobjeMe y3pOKOBaHE OJI CTpaHe TPXKHIIHE EKOHOMHjE U HhEHE KYIType eKo-
HOMCKOT WHAMBHAyanu3Mma. ['omuae 1909. bupo 3a 3emsbuiire TBpAum aa je
,»3EMJBHIIITE jeTHA HEYHHUINITHBA M HETIPOMEHHBA aKTHBA KOjy HaIhja Ioceayje.
To je jenuHM pecypc Koju HE MOXKe OUTH UCIPIUBEH, HUTH UCTPOIIEH (Ipema:
Ponting, 2009, s. 265).

Tpu neuenuje kacuuje CAJl mmajy jemny on Hajehmx exomomrkux
Karacpoga HaCTaIuX y WHTEPAKIIHj! TIOJHONIPUBPENE U KUBOTHE cpenuHe. Pas-
OpaBame BEJHKHX MOBPIIMHA U c€Ya PEeTKUX IIYMCKUX €HKJaBa je Ouiaa qyro-
TOJMINH-a yoON4YajeHa mmpakca, 3amovera kpajem 19. Beka, y caBe3HUM Jip)KaBa-
Ma cpenmer 3anmaga CAJl-a. Tokom cymuux 1930-ux roagwna, 3ajeIHO ca €oJI-
CKOM €pO3HjOM, OJTHOCHO 3JIOTJIACHOM “TIpallllbaBOM KyTJIOM”, IIPHHOC ITIICHHU-
1e je omao 3a Buie of 32%, a kykypy3a 3a 50%. Y IyroroiuiimuM yCIoBUMa
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JIOUIMX KETBH U BbUXOBOT OACYCTBa JOILIO je A0 npomnaaama oko 200.000 dap-
mu 1 murpanyje npexo 300.000 myau (Munuaunh u [1labuh, 2009). Ox 1934.
mo 1938. roguHe MpeKko YeTHPU MIIMOHA ha je M3ryOMIIo MOBPITHMHCKH CIIO]
nebspuHe 12 cm, a jour net MujiroHa ha ciioj MOBPIIMHCKOT 3eMJBHINTA 1e0e0 6
cm (Ponting, 2009, s. 265). OBakBa cutyanmja je mMoJCTaKiIa npeacegHuka Py-
3BenTa Aa 1937. romuHe M3jaBW 1A ,,HApOJ KOjH YHHINTaBa CBOjE 3EMJBHIINTE
yaumrasa cebe* (Munmuaunh u [laduh, 2009). Jan Christian Smuts renepa,
Ip>KaBHUK, (GuI030() U jeaaH ol yTeMJbMBaya HayKe O KUBOTHO] CPEIHWHH je
pekao ,,3a Jyxxny Adpuky je epo3uja HajBehe nurame, Behe Hero OWIO Koje
oymTHako* (mpema: Demoll, 1954).

buoxgusep3urer

[NospomiprBpeia KOHTHHYHUpPaHUM (aBOPHU30BAKEM BpCTa JAUPEKTHO
KOPUCHHUX YOBeKy (MpO(UTOLEHTPUYHE BPCTE) BPIIM HM3PA3UTy OHOJIOIIKY
XOMOTCHHU3aIINjy ¥ OCHpoMaliema onoauBep3uTeTa. OHA je 01 CBUX IIPHUBPEI-
HUX JICNaTHOCTH HajBHIIC JONPUHENA CMambelhy MPUPOJHUX CTAaHUINTA U Ipe-
CYIHO je 3HavajHa 3a cajalliby OUCTpUOYLHjy BpcTa U exocucteMa. Llupeme
MOJHONIPUBPEIHUX MOBPILMHA 3aXTE€Ba KPUCHE LIIyMa, €KOJIOIIKN Haje(huKacHH-
JHUX, ¥ pa3opaBame JINBaia, CKOJIOMIKH HajOCETFUBUjUX eKocucTeMa. OBakKBUM
poMeHama ce, 300T cMamea eKOJOMIKUX MopaBHaBajyhux QyHKOMja, Hapy-
IraBa CTaOMJIHOCT €KOCHCTEMa Ha LIMPHUM penanujama. ['yOurak auBep3uTeTa
HapylaBa JIaHall UCXPaHE Ca MOTEHIMjaJOM CAMOYHHILUTEHA JbYICKOT APYII-
TBa. Pa3HOBpPCHOCT HMCXpaHe JbYACKOT JpYyIITBa ce Takohe Hapymasa. TOKOM
20. Beka MpecTajo ce ca TrajemeM OKO ¥4 1O TaAa rajeHuX MOJbONPUBPEIHHUX
omwpaka (Ponting, 2009, s. 256).

Jlyro je pa3Boj MoJeONpHBpeie ONO BE3aH 3a EKOJIOUIKH OCETIHUBE CKO-
cucTeMe, a 10 TpaBWily BaH IIyMa. 3aTO IUTO Cy OBa ApyluTBa Owia crnaba, a
IIyMe BHUTAJHE, OTHOCHO crlocoOHe na ce 6p3o oOHoBe. Takohe, BUXOBO Kpue-
Be 3a MoTpede 00paarBOT 3eMJBHINTA OWO j€ M3Y3eTHO CIIOKEH, OyroTpajaH U
Texkak nocao. OBjie je 10 MyHOT M3pakaja Jollia CHMOHO03a YOBEKa U BaTpe y
MOJHONIPUBPEIN, HAKO Ca MOTYOHUM yTHIajeM IO MPUPOAHE eKocucTeme. Bat-
pOM je JOBEK KpUHo IIyMy W mpuBpeMeHo hyOpuo moska, a oBa mpakca je Kao
CKOHOMCKH jeTHHA U eHUKacHa TyTo OJpKaBaHa.

Diamond (2005) xpueme 1myma yBaxkaBa 3a HajuelIhn y3poK KoJarca
XHUBOTHE cpeauHe. IIpe arpapHe peBonyuuje nox nrymama je Omo 6,2, a naHac
4,3 munmjapae ha (McLaren, 1995, p. 12). Lyuri (2008, p. 251) ykazyje na cy
MoJ YTHIIajeM TOJBONpPUBPENE MOBPLIMHE CTela M caBaHa cMameHe 3a 7-10
myTa, a mryma 3a 1/3. Ox 1980-1995. roguae noBpIiimHE MO yMama cy cMa-
meHe 3a oko 180 mmmmona ha (Lori, 2000, p. xviii). [loueTkom 21. Beka qHEBHO
ce yaumTapa 86.000 ha mryma wimu 31 munuon ha rogumme (Ponting, 2009, s.
263). Jbynu cy mpeHocunu OMIJbKE M JKUBOTHHGE IIMPOM CBETA, LITO j& YECTO
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JOBOJIMIIO 10 HEOUEKMBAHHUX M Oe3Mano KaTacTpoaaHUX OHWOJOUIKHX, AEMO-
rpadcKuX ¥ OpUBpeaHUX nocieanna. I'eorpadceka oTkpuha cy Ouna excnansu-
ja eBpOIICKHX HapoAa, KyJIType, €BPOICKUX OO0JIeCTH, ali ¥ NPUIUTOMIBCHUX
OWJbKa ¥ KUBOTHA. 33j€JHO Ca MUTPALIMjOM €BPOTICKMX HApOaa Y €KOCUCTEME
HOBOT CBETa Cy NpeHOIIEHe U yBoleHe HOBe BpcTe. OBa OMOJIONIKA eKCIIaH3H1ja
BpCTa CTapor cBeTa je Aeco ekojomkor umnepujammsma (Crosby, 1986) ca
pasopHHUM yTHIajeM Ha Ouocdepy, eKOCUCTeME H KYJITYPY ayTOXTOHUX 3ajel-
Huna. ma mMunusema 1a je Tex nomynanuja seha o 500 Muianona ocTBapuia
TpajHe yTHuiaje Ha ekocdepy (McLaren, 1995, p. 5). lanamsu 6poj craHOBHH-
Ka ¥ HUBO aHTpOIIONpecHje cy 0e3 mpecemana y ucropuju. Rockstrom, et. al.
(2009) yxy3yjy ma je Jbynacku Qaktop mpeBasumuao rpanune [lmanere y Tpu
acleKTa: KIMMAaTCKe MPOMEHE, CMamemhe OMOAMBEP3UTETa M MPOMEHE Yy TIJI0-
OaJTHOM ITUKITYCY a30Ta. J[omprHOC TTOJHOTIPUBPEE je, TOjeINHATHO U KyMyJia-
THUBHO, MOXKJIa IIPECYJIaH y CBAKO] OJI FHhHX.

Hajseha koHLeHTpamuja €KCTPEMHOT CHUPOMAIITBAa MPHUCYTHA je Y
TPOIICKOM I10jacy M IOKJamna ce ca IpOoCTOpOM OOraTtor IuBEep3UTeTa, AUHAMMU-
YHUX MPOMEHA XXHBOTHE cpeluHe U yOp3aHor ryoutka Bpcra. Takohe, cacBum
W3BECHH OYCKMBAHU PACT MOIyJAlMje HAa OBUM MPOCTOpPUMAa MOKE HEraTHBHO
na ce onpasu Ha OpojHe eHugemcke Bpcte (Cincotta & Gorenflo, 2011, p. 1).
YcmocTaBibeHa je 3HATHA MO3WTHUBHA KOpenanuja u3Mel)y TyOuTKa TPOICKHX
mryma 3a 0,5% roaumme u noBehaHor ryOUTKa OMOIMBEP3UTETA TIO CTOMHU Of
1500 myta Behoj on mpupoane (Bjern, 2001, p. 235).

CrouapcTBO Takole yrpokaBa IojeIMHE BPCTE JKHBOT CBETa M CKOCHC-
TeMme. KoHTHHYHpaHa ncnamia J0BOAM 10 aHTPOI0300TeHoT (hopMHpama TPaB-
HUX EKOCHCTeMa KOjU C€ CYWITHHCKH Memajy y morieay (IopucTHIKO-
(ayHUCTHUYKOI cacTaBa, a TUME U y MOTJeqy CTYpKType u ¢yHkuuje. Herarus-
HY CeJIeKI1jy TpaBHE BereTallyje mpare U nporecu HuTpudukanmje u cadujame
3eMJBHILTA, KOjH yOp3aBajy Mpolec ocupoMaliema Bpcta. Homancku crouapu
CYLIHHX 00JIaCTH CBETa CE YEeCTO Ha3MBajy CHHOBHMA IIyCTHIbE, a 3allPaBO Cy
OHM FhCHH 0YeBH. HacTaHak Kao M MHPEHE M0jeIMHUX TTOCTOjehuX MyCTHIba e
JIOBOJTU Y BE3Y Ca MOJHOIIPHBPEIOM.

Bona

Bona u 3emsbuinTe Cy O HajCTapUjuX BpPEMEHAa OCHOBHU (DaKTOPHU
MOJBONIPUBPEHE TPOM3BON-e. KapakTep 3aBUCHOCTH je J00po TpHKa3aH
HapOJIHOM IIOCJIOBHIIOM ,,He muTaj Me KOJIWMKO MMaM 3eMJbe, Beh Me TuTaj
KoJInko uMam Boze™, kojy ®AO, moBogom Cetckor nana xpane 2002, mpomo-
Bulie y cioraH ,Hema xpane 6e3 Boge” (Mummaumh u JoBanoBuh, 2008;
Munuaanh, 2009, c. 16). [la 6u ce o6e36enuno 2.800 kamopuja JHEBHO IO
0Cc0o0H, KOJIMKO je MOTPeOHO 3a aJeKBaTHY HMCXpaHy, Tpeba 06e30enutu 1.000
m’ Bome/romummse (UN, 2003, p. 17). OBy KONMYHHY pACIOIOKHBE BOJC
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HEMajy CBE peruje u IpKaBe cBeTa Tako Aa ce Mel)yHaponHa TproBHHA MOJHOII-
PUBpEIHUM MPOU3BOIUMA jaBJba Kao (PaKTOp pacTa eKOJOIIKOT KaraluTeTa U
OayraHcHpama IIPOCTOPHE U BpEMEHCKe TOCTYIMHOCTH Xpane. 3a 150 roamna, o
1850. mo 2000, cBercka TproBuHa XpaHoM je nmoBehana Bumre ox 60 myra. OBa-
KBa TPTOBUHA ITOJHOIPUBPEAHAM MTPOU3BOANMA j€, Y 3HATHOM OOMMY, U TPro-
BHHA BOJIOM (BHUpTyenHA Boma). MehyTum, 1 oBIe ce jaBiba mapamokc Aa BHpP-
TyeJIHa BOJIa YEeCTO UCTHUYE U3 3eMajba KOje Cy CHpOMaITHe BOJIOM, Ka 3eMJbaMa
Koje cy oorare BogoMm (Kumar & Singh, 2005, p. 759)

Wpwuramnmonu cuctemMu y arpapHoj IpOU3BOIKBU U OPraHU3aIUjH TIPOC-
Topa mpucyTHH ¢y ox npe 10.000 rogmra (Cutter & Renwich, 1999, p. 36;
Milin¢i¢ & Pordevi¢, 2011). Xamypabu, nap BaBunona, nopyuyje ,,Ja cam jio-
HEO BOJY W MPHCWINO MYyCTHHY Ja I[BETa” W yKa3yje JAa OHaj KO KOHTPOJIHIIE
BOJy W MPHTAIMOHE CHCTeMe KOHTpoiuiie u npocrop (Munmuaunh u JoBaHo-
Buh, 2008). MicTi MeXaHU3MHU YCIEIIHE MOJFONPUBPEIC U OpraHu3aIfje mpoc-
TOpa ce MpUMEmYjy U Yy HOBOM cBeTy. LlapctBo MHKa je mpoayKT ynpaBibama
BOJHUM pecypcuMa y TOJhONIPUBpeaHOj TpousBommu (Bronowski, 1984, p.
100). BpeMeHOM TNOJHONIPHUBpETHA TPOU3BO/IHA, HAPOUUTO TPIKUIITHO OPH]jEH-
THCaHa, CBE BUILIE 3aBUCH OJ] CHCTEMa 32 HABOAABALE M PACTIONOKUBUX BOJ-
HUX pecypca. To je 6MO HauWH fa ce yBeha KamanuTeT W MPOLYKTHBHOCTH
arpapHux ekocuctema. HaBoamaBaHe OBpIINHE Cy TOKOM 19. Beka moBehane
ocam myTa (ca 8 Ha 48 mMunnona ha), na 6u 1o kpaja 20. Bexa nocrurie 277
mumroHa ha (McNeill, 2000) 3emibe ca HajBUIIe HABOAKHABAHNUX MOBPIIMHA CY
Wnnmja n Kuna, mo 55 mmmona ha (40% cBux HaBOAMaBaHWUX TOBPIIMHA Y
ceety) u Ilakucran ca 18 muinona ha. [losronpuBpena nojeMHUX 3eMajba Yy
MOTITYHOCTH 3aBUCH OJ1 HaBOJWaBama: Erunar, baxpeun, Kysajr u Karap.

HaBoamwasane nospmHe najy 40% cBeTCKuX 3ajmMxa XpaHe, a 3ay3u-
Majy 18% ykynuaux opanumna (Lyuri, 2008, p. 255). One cy HajBehu nmoTpoinay
BOAHUX pecypca ca 70% ykynmHe moTpomme, ogHocHo 2.000-2.500
km*/romuummse (UN, 2003, p. 17). Y HeknuM 3eMsbaMa TI0JbONPHBPENA YUECTBYje
ca 95-99% y ykynHoj norporusmu Boae (Mamu, Kambonia, Tajnann). Mannkaru-
BaH je npumep Kamudopuuje — nossonpuspena yuectpyje ca 3% y cTBapamy
JOXOJKa JpkaBe, a y norpoumu Boje ca 85%. Tokom Hapeanux 50 roguna
MPOjeKTOBaH je TI00alHu pacT moTpaxma 3a BogoM of 30 xo 80% (Targulian
& Arnold 2010, p. 87). OBo je 3ampaBo camoO jeaH JC0 CIIOKEHOT IUKIyca
Y3pOUYHO TOCIEANYHUX OTHOCA jep ,,BHILE JbyIU 3axTeBa Behy KoIM4nMHY Xpa-
He, BUIIIE XpaHEe 3axTeBa BUIIIE BOJE, BHIIE BOJE 3aXTeBa BUIle OpaHa, BHIIE
Opana — Buie mreTe (Bopm u Jln6o, 1976, c. 185). Upuramnuje cBake ToauHe,
300r 3aciamuBama, JA0BojAC 10 HanmymTama 0,2-0,3 munrona ha oOpanuBux
noBpmuaa (Lyuri, 2008, p. 255).

Hpurammje gecTo A0BOJE IO TOjaBa 0OJIECTH, MpE CBETa Majapuje U
IIMCTO30MH]ja3e. JoIl jemaH HeraTHBaH e(eKaT MOJBOIPHUBPEE, KOjU je CBE
yemhy M CBe MHTEH3WBHUjH, jecTe 3araljeme >KMBOTHE CpeOUHE YClel CBe
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Behier, a yecTo U HempuUMepeHor, Kopuinhewa BemTauykux hyopusa (2005. - 157
MuIoHa t) 1 nectunmaa. [ToceOHO ¢y moroljeHe MOBPIIMHCKE U MOJ3EMHE BOJIC.
Benmnka moapydja MekcHYIKOT 3aiiBa y OMW3WHH NeiATe MUCHCHITHjA, YCIIeNT
XHUIIOKCH]E U3a3BaHe a30TOM H (ochopoM, TOTOBO Cy 0e3 KHUBOTA.

3ak/byuak

[Mpukazanu eleMeHTH yTuIaja XMBOTHE CpPEIWHE Ha IOJLOPUBPELY
Tpeba Jla TOMOTHY pa3yMeBamy Calalllibel CTama, alldi M OJIaKIajy HaydyHO
npenBuhame (TIPOjeKTOBakE) pa3BOjHUX TOKoBa y OymyhunocTtn. Mako je omac-
HO TEHEepalu30BaTh M jEAHOCTABHUM aHaji3aMa TYMauWuTH OBAaKO CIIOXKEHE
pernaiuje UCTOPUjCKa PETPOCIIEKTHRBA CUCTEMA yKa3yje Ha HEMPEeKUIaH HU3 CBE
CIIOKEHUJUX U CKOJIOIIKY ITETHUjUX HauMHa 00e30ehema OCHOBHUX JBYACKUX
nmoTpeda 3a XpaHOM W MOJHOIPUBPEIHMM CHPOBHHAMa. YKa3aHO je Ha OpojHe
eJIEMEHTEe WHTEPAKIMje aHAIN3UPAaHOT CUCTEMa, TIPH YeMY C€ YTHUIAjH MOJBOII-
pHBpEJie Ha )KUBOTHY CpPEIMHY MOTY YCIOBHO TPYIHCATH Y JIBE IpyIie: ,,Ipoo-
neMu OMoTOmna“ o ,,podeMu OMOIIEHO3a, ca 3HaYajHUM yTUIajeM Ha (QyKIH-
OHHCame IIAHETAPHOT CUCTEMA.

OuurnenHo je Aa aHaANU3UPaHU CUCTeM (PYHKIMOHMIIEC HA HUBOY MaK-
CHMAaJTHOT Hallpe3ama, a Ja je IMpolJieM TIaay W IeHa XpaHe CBE aKTyCITHU]H.
JKuBoTHa cpeanHa ¥ MOJBONPUBpPENa HUCY Y MOTYNHOCTH Jla MOHYAE OHO IITO
ce O] BUX OuYeKyje (MCKOpEHHUBAkE TJa i, CTAOWIIHA MOHYAA XpaHe, MOJhOIl-
pHUBpEIHE CHPOBUHE 32 HHAYCTPHjY). Kao 1 HekomKko myTa 0 cajia YoBeyaHc-
TBO C€ IMOHOBO HAIUIO MpPEJ HOBHM/CTapHM pa3BOjHUM MParoM KOjU HUjE
Moryhe pemmuTH AocajalllbUM MOJAEIMMa HHTEpakiuje MOJbONpUBpene M
XKHUBOTHe cpeamHe. Hamme, kpajem 19. Beka oBaj mpoliieM je perraBaH HOBHM
MOJHOTIPUBPEIHUM TIOBpIIMHaMa (AMepuka, Ayctpanuja 1 Adpuka), a 60-ux
roguHa 20. Beka ,,3€JICHOM PEBOJYLHjOM™, OJHOCTO MpeTBapameM jeTuHE
eHepruje u Boje y jegtuny Xxpany. [loctaBipa ce mutame Moxe i OyayhHOCT
ucxpane pactyher cBeTCKOT CTAHOBHHUIIITBA Ja 3aBHCH O] TEHETCKA MOJTU(H-
koBanux opranmzama ('MO) u unayctpuje koja ux nparu. lllTa je anrepnartu-
Ba OBOj TOTEHIMjaJIHO HOBOj TNoOanM3alMju W JeBacTallju eKochucTeMa M
ouomnomkux pecypca. [losmonpuBpena 6azupana Ha MO cBe Mame je KyIMu-
HallMja TeXHUKE Yy TOJHOIPHUBPEIH, Kao IITO je TO OWJIo 10 cala, a CBe BUILE
JOMHUHALMja OPYIITBA U TEXHHKE HAJ MPUPOAOM. YKOIHKO Cy OBH CTaBOBU
MPUXBAT/LUBH, & JKEJIUMO JIa CAauyBaMO MaKCHMAJTHE IIaHCE 3a OTCTAHAK, OHJA
j€ HEeOIXOoIHO /1a ce oApKu HajBehu Moryhu Opoj HauMHA MHTEPAKIH]e TOJHOTI-
PHUBpEZE Ca OKPYKEHEM.

VYTHIaj mOJLONPHUBPENIE HA )KUBOTHY CPEIMHY C€ Mpe CBera orjiena y
TpanchOpMaNMju U JerpajaIiiju MPUPOTHUX EKOCHUCTEMa W TCOKOMIIOHCHTH
KUBOTHE CpelrHe. MHOTM UTHOPHIILY OBaj MPOOJIeM M TOHAIIAjy ce Kao Jia OH
HE TOCTOjH al{ j€ OYMIJICAHO Ja WHAMBUAYAIHU WM 3ajeAHUYKH CTaBOBHU II0
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OBOM IUTamy Mopajy aa ce npomeHe. Worster (1994, p. 64) ykasyje Ha 3ana-
rame Hay4YHHKa, pedopMaropa MOJBOMPUBPEE U 3AIITHTE KUBOTHE CPEIHHE,
Ia ce yTude Ha ,,0pak’ n3Mmel)y exoyioruje u mojp0npuBpeie, 1a 01 ce CTBOpHIIa
HOBa arpoeKoJIOTHja, U HOBA MOJHOIIPUBpEAa Oa3upaHa Ha €KOJIOTH]H.

3axBajIHHLIA

Pax mpencraBiba pesynTar HCTpakuBama Ha mpojekty Op. 173038, koju
¢uHaHCMpa MUHHCTApCTBO MPOCBETE, HAYKE M TEXHOJIOUIKOT pa3Boja Pemy0-
nuke Cpowuje.
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Abstract: This work presents the main characteristics and trends of agricultural influ-
ence on the environment, as one of the most important real interaction systems between
society and nature. Functionally the most important mechanisms of agricultural influ-
ence on the environment were explained on the basis of the facts. Agriculture is in the
focus because it is the oldest and the most permanent, and for the increasing population
existence it is the most significant field of material production. Since it appeared for the
first time until today, with respect to the appearance of other numerous industries, it
has remained territorially most present and cumulatively the most significant agent of
human society influence on transformation and degradation of the environment. “The
Hunger” for food, raw materials, agricultural areas is the most persistent companion of
increasing human population and the factor of further complexity of agriculture-envi-
ronment system. The full understanding of this system is essential to human society,
because agriculture gave the society the conditions for demographic growth, cultural
progress, safety but also provided it with potentially efficient means for environmental
system destruction increase and its own existential jeopardy.
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Introduction

People have shaped and changed their environment ever since, so that
there is no “natural” humankind’s attitude towards the environment (habitat)
nor the original ecological harmonized society (Benton, 1996; Mununuuh,
2001; Sorlin, 2004, p. 17; Milton, 2006, p. 353). Even the religious systems
were not of any assistance here, that is, they failed to build up and sustain con-
sistent treasury of ecological wisdom (Gottlieb, 1996, p. 9). On the contrary,
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the development of culture, science and technology marked the new religion -
the infinite faith in the society progress through conquering the nature.

Causal-consequental relationships of all the processes were almost ful-
ly sumarized by Fyfe, W. S. in 1928 (according to:McLaren,1995, p. 3), and
Sauer (1925) is explicit in his standpoint that culture is the factor, nature is the
medium and cultural landscape is the result of its activity. It is agreed today
that the relationship between people and their environment is mediated by cul-
ture (Laird, 1999; Posei, 1999; Berkes, Colding & Folk, 2000; Milincic,
Vujadinovi¢ & Dordevi¢, 2012). Also, by altering cultural frames, nature
changes too (Hinchliffe, 2005, p. 197; Milin¢i¢, 2004; Milinci¢ et al, 2012).
This interpretation of integrated cultural-ecological systems is established at a
great part thanks to geography and its conceptualization of nature-society inter-
action in real geospatial systems. With more or less success cultural-ecological
systems are treated by numerous geography scientific disciplines: anthropoge-
ography, geoecology, social ecology, ecological anthropology, cultural ecol-
ogy, ecological history etc. Its theoretical frame for interpreting this relation is
partially harmed by the dilemma what is older - culture or geography, and
whether culture determines geography or vice versa.

In fact, ecological problems have their roots in mechanisms of cultural
and economic social systems (Cocks, 2010, p. 67), but these facts are not empir-
ically analyzed and proved sufficiently, because of the fragmentation of the sci-
entific researches and insufficient interdisciplinary cooperation. Milton (2006, p.
351) stresses long-term poor cooperation between ecologists and anthropol-
ogists in the interpretation of the influence of the culture on the environment.

The human society basic needs and environment

Humankind have not often behaved in accordance with the basic laws
of ecology, primarily with those that availability of food regulates the popula-
tion number. Because of that fact the hunger and food provision was the most
common determinant of human population safety. Also, the driving force of
most human activities is the satisfying the basic need for food (Pattberg, 2007,
p. 2; Goudie, 2000; Ponting, 1991, p. 141) and other agricultural raw materials
for basic life needs. The predomination of these existential limits was not pos-
sible without local and regional consequences on the environment. On the con-
trary, the history of the culture and the environment development can be
viewed as the continuity of more complex, and ecologically and economically
more expensive, models of providing basing human needs. In fact, for a long
time, the humankind has influenced suppressing of traditional ecological
knowledge and skills by developing the culture of agricultural society. Sorlin
(2004, p. 17) has the opinion that the humankind started the catastrophe by
agrarian culture.
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The absolutely balanced relationship with the nature was achievable nei-
ther for a small number of the original human communities which were not
strongly energy-dependent. These so called Cold-Societies preserved the balance
with the natural environment by traditional ecological knowledge, skills and prac-
tice (Posey, 1999; Berkes, 2001; Cunningham, 2001; Wiersum, 2004). Although
less destructive, they could not preserve the equilibrium of its natural habitat. This
is also applicable for typical hunter-gatherer groups, which seem to have succeed-
ed in preserving the potential of the resource base in the environment by con-
sciously controlling the density but also their number. The proof of such potential
practice (Ponting, 2009, p. 33), lies in the fact that, during 1930's, Escimos killed
40% of newborn girls, because of these reasons and limits of the environmental
ecological capacity. In the middle of 20th century Toynbee (2003, p. 159-160)
pointed out that they had captured themselves by conquering the Arctic space.
The problem of the limited environmental capacity and the human population
growth is also typical for ecosystems of other spaces on the world map. Hugo
(2011, p. 524) illustrates well the human population growth control on Java.

Anthropogenically controlled ecosystems are not the original invention
of agricultural societies. By “controlling” fire, the first pre-technical invention,
the oldest societies could influence the habitats more significantly and alter
them in favour of grass vegetation, which grows on the soil after the nutrient
recycling. The use of fire marked the end of using natural ways for energy con-
sumption and ecological mechanisms (McNeill, 2009, p. 43), and so often the
sin of the society towards the nature is represented by gaining fire (Gruhl,
1975). Long-term activities of burning forests by hunter-gatherers and broaden-
ing grass vegetation for hunted animals grazing also represent the mechanism
of artificial preserving of the ecosystem. The similar situation was present for a
long time with the Aboriginal tribes on Tasmania and Maori tribes on New
Zealand who used fire to help the edible fern growth, whose rhizome was an
important part of their nutrition (Ponting, 2009, p.42). Later the use of fire,
primarily on forest areas enabled greater surface of land “to become free” for
agricultural and settlement needs (Milinci¢, 2009, p. 12).

While analyzing the human society impact on the environment, agri-
culture is often the starting point (Thompson, 2010, p. 18). Lester Brown is one
of the creators of the idea of sustainable development, and he sees the key of
global sustainability in food production (according to: Thompson, 2010, p. 19).
In fact, in the last ten thousand years, agriculture has remained, besides the
number of new economic activities, the main agent of the society influence in
terms of its use, degradation, transformation, when it comes to the influence on
the environment, directly or indirectly, more or less, with certain mediums. Al-
so, when it comes to the degree of relation intensiveness, that is, to the depend-
ence of the environment conditions, agriculture is and has been the most de-
pendant economic activity globally.
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The issue of cause-effect relationship in the
agriculture-environment system

The appearance of agriculture is an event of exquisite rareness and im-
portance for human society. Long and complex process of the evolution and
territorial spreading of this system has attracted the attention of scientific and
professional public for a long time, but the solutions offered are not universally
acceptable. The time and the cause of the transition of the gatherer tribe group
system, the ruling model of living during 99% of the human history, to agri-
culture is unknown. The other issues are opened too, like the issue of agrarian
reform process, and its continuity or discontinuity, as well as the issue of the
first appearance place and diffusion mechanisms.

The appearance of agriculture, a big transition and primordial globali-
zation is probably the result of some kind of environment-society interaction.
In fact neither the society and its culture evolution analysis nor the environment
evolution analysis provides us with a convincing answer on the question why
that happened at “specific” time and on the area of “specific” geospatial condi-
tion and resource structure. Also, agriculture was definitely not the most signif-
icant reason of demographic growth, but, later, it surely was and has been its
basic support, particularly in the period of demographic boom. Even today, un-
der the conditions of the Biotechnosphere, it has no real alternative when it
comes to nutrition and most economic raw materials as well. The theories that
say that demand, due to the growing human population, produced innovations
in the agriculture (Boserup, 1966), are acceptable, but still, it has remained un-
known what caused agriculture.

Agrarian revolution marked the beginning of intensive “taming of the
nature” and spreading the cultural landscapes, that is, transformed, artificial
environmental systems. In fact, that is agrarian revolution more when it comes
to the consequences to the environment and less when it comes to the speed of
its real spreading through space. Agriculture has a direct influence on the envi-
ronment (vegetation, soil, water, fauna, climate etc.) and until recently most
human population was directly related to it. The diffusion of agrarian systems
and the causal effects, i.e. the transformations of the natural into the artificial
ecosystems, represents the foundation of “the civilizing process” of the space
and producing cultural landscapes.

The earliest indications of long-term transition to agriculture are pre-
sent in Levant culture of Kebaran more then 180,000 years ago (Ponting, 2009,
p. 53), but its earlier phase dates back 12,000 years (Ponting, 2009, p. 46).
Most often, the appearance of organized agriculture dates back 10,000 years
(Lyuri, 2008, p. 251) or 11,000 (Mosley, 2010, p. 56) in the region of fertile
half moon, southern Palestine, northern Syria and Mesopotamia. As the loca-
tion of this civilization shift Bronowski (1984, p. 65) takes the area around Jer-

50



Some aspects of agricultural influence on the environment

icho town, and the artifacts were found in this place, which indicate irrigation
practice which dates back 10, 000 years (Beaumont & Pachione, 1999, p. 172).

Haggett (1975, p. 267) estimates that until the agrarian reform there was no
more than 5 million people in the world, and that in those inhabited areas the
average density was 0.003 to 0.008 inhabitant/km”. The density varying proba-
bly depended on the habitat type (the potential to support population on the top
of the food chain), but also on the technical-organizational achievements (effi-
ciency) of certain groups in hunter-gatherer activities. As distinct from this,
10,000 years ago the early forms of agrarian societies enabled the population
density up to 70 inhabitants/km” on the area of the northern Mesopotamia. Cut-
ter & Renwich (1999) appreciate agrarian activity and a new way of life as a
presumption of town development, which has the effect on the overall rela-
tionship transformation in the agriculture-environment system.

The main measure of the success of agricultural systems is their per-
manence. However, the failures of ancient civilizations to adjust long-term ag-
riculture to the life conditions meant that those civilizations were not sustaina-
ble long-term (Mosley, 2010, p. 61). There are many examples of these (Meso-
potamia, Levant, Zargos in Kuridstan, northwestern India, Cartagena, Yucatan,
central Mexico, Easter Islands etc.). Many nations “paid” by their disappear-
ance from the face of the Earth for the lack and disrespect of knowledge about
the environment in agricultural valorization of the space. By transforming eco-
logically sensitive, natural ecosystems into “cultural prairies” they degraded
their ecological capacities often turning them into sterile anthropogenic deserts.
Sumerian writings (cuneiform script on clay tablets) witnessed the salinity pro-
cess and the fertility decrease and ecological migrations.

The influence of agricultural on the environment

Agriculture enabled quantum leap in the interaction of human society
and the environment. It influenced the transformation and ecosystem sensitive-
ness growth but also the growth of dependence and vulnerability of human
groups because of the environmental conditions and cultural innovations.
GrayPaul defines this situation, where society by its development multiplies its
dependence on environmental potential, as “technological paradox” (according
to: Pusic 2001, p. 103; Milinc¢i¢ 2009, p. 22). Human population growth causes
greater need for food, and also agricultural area spreading, that is, ecosystem
suppliers.

Agriculture has an influence on: biodiversity, efficiency and productiv-
ity of the ecosystem, organic material recycling, physical structure and fertility
of the soil, the elements of geochemical and hydrological cycle, spreading of
the deserts, soil salinity and surface and underground water pollution. Cultivat-
ed crops protect the soil from the water and wind erosion only partially and
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temporarily. The vegetation of crop plants has the productivity of 1-40 t/ha,
with an average value of 6.5 t/ha which is close to the average efficiency of
natural terrestrial ecosystems of 7.8 t/ha (Lyuri, 2008, p. 251). However, agri-
cultural areas obtain this biological productivity along with the great consump-
tion of work, material and financial means.

The estimates show that by non systematic soil cultivation around 500
million of people can be fed (UN, 2003, p. 17), so organized agriculture of
high productivity is an obligation in order to provide 7.2 billion of people with
food today. During the following 50 years the projected food demand growth
is 70-85% (Targulian & Arnold, 2010, p. 87). Once started agricultural pro-
duction mechanisms caused that there could not be turning back to old, and its
importance increases along with the population number growth. The develop-
ment of agriculture is marked with the continuity of spreading the arable land,
not counting short epidemic or war periods. Natural conditions of local agri-
cultural systems were often valorized to their limits, and the engineering (irri-
gation, drainage, terracing) in order to increase food production capacity was
present even more. These, merely, caused the increase of agricultural influ-
ence on the environment. The continuity of the need to cultivate the more of
the soil and to intensify the production created numerous ecological problems:
forest area decrease, soil erosion, spreading of the deserts, salinity increase
and heavily fertilizing the soil with mineral fertilizers and pesticides, ecosys-
tem impoverishment, the spreading of invasive species. However, besides all
the efforts, the hunger was, like an endemic disease, the inseparable follower
of human society. At the beginning of the 20™ century 825 million of people
suffered from chronic or acute malnutrition (DeClerek, Ingram & Rumbaitis
2006, p. 533), and in some regions of the world hunger was constantly rising
(absolutely and relatively). So, at the middle of the century 1.5 billion of
population suffered from hunger, that was 60% of world population. In 1936
the League of Nations pointed to the spreading of scurvy, rickets, anemia all
over the Europe. A significant malnutrition was in the Government records at
the same time (Sen, 1995, p.69).

During the 1960°s the problem of hunger and food availability was
seen mostly as a technical problem, and it seemed humankind was at the verge
of solving this problem, first of all on the basis of the expectance of “Green
Revolution”. In 1963, the president of the U.S.A. said: “We have the way...to
diminish poverty and hunger from the face of Earth” (according to: Ponting,
2009, p. 259). In following 20 years this revolution enabled that for the first
time in new history it was real to have food production growth bigger than the
population growth, but at the big price of ecological, material and energetic
expenditures. However, that was the main characteristic of the agriculture dur-
ing the whole 20™ century. The agricultural production volume was 6 times
bigger, but the energy consumption was 80 times bigger (Mosley, 2010, p. 80).
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The Green Revolution was the result of 2-decade-long scientific re-
searches in the selection of (selection and hybridization) nutritiously most im-
portant plant sorts (rice and wheat). The aim was to raise their tolerance to
mineral fertilizers, first of all to nitrogen absorption, together with shorter
vegetation period. At the same time this meant the need of greater amount of
water and pesticides. The average productivity of these sorts was more than
three times bigger during 1952-1972, from the number of 0.88 to 2.72 t/ha
(Lyuri, 2008, p. 251). Green Revolution made bigger average rates of yearly
rice production in Asia from the number of 1.4 to 2.7%, which was the bigger
growth number than population growth number. When it comes to wheat the
progress was even greater: in Asia form the number of 0.8 to 4.3%, and in the
Middle East from -0.8 to +2.8% (Vord & Dibo, 1976).

Soil

Pedosphere is one of the youngest Earth spheres, in contact with litho-
sphere, hydrosphere, atmosphere and biosphere. Its thickness is not more than 1
or 2 m (Mosley, 2010, p. 56), and it is of maximum age of 350 to 500 million
years (Targulian & Arnold, 2010, p. 83). It is the ecosystem's result and the
medium of maximum density of live material. It is a complex, open biotic-
abiotic, non-linear, multifunctional, vertical and horizontal system. As a reactor
and a regulator of material flows and energy flow for environment and human
society it represents the key ecological service. It is a resource and the condi-
tion for the production of 97% of food which human population consumes
(McLaren, 1995, p. 12).

From 93 million km? of fertile soil (Targulian & Arnold, 2010, p. 87,
88) agricultural soil occupied 49.374 million km?, i.e. 33% of world land (Lyuri,
2008, p. 251). During past three centuries the area of the cultivated soil was in-
creased more than 450%, from 2.65 to 15 million km? (Lori, 2000, p. xvii). Dur-
ing the same period the area of the pastures were increased (680%) and arable
land (560%), along with the decrease of the meadows (43%) and forests (22%)
and the natural ecosystems (Ponting, 2009, p. 247). The estimates show that on-
ly during the period from 1945 till nowadays more land was turned to arable
land then in the period during the 18" and 19™ century together (Targulian &
Arnold 2010, p. 87). The general characteristic of agricultural land spreading,
particularly during the 20™ century, is taking the ecologically most sensitive and
less fertile soil on account of the vegetation which created that soil.

The soil has accumulated itself like “live skin” on the surface of the
planet, but the agriculture made it a subject to depleting and erosion at a very
faster dynamic than the process it was made (Mosley, 2010, p. 56). Every minute
over 300 t of surface soil is lost in the whole world (Hartman, 2005, p. 63). Re-
gardless of its great existential and economic significance of studying the soil
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system - human society is the most neglected topic in the history of the studying
of the environment (McNeill & Winiwarter, 2004), and the future of the civiliza-
tion will depend on the soil consumption (Hughes, 2001; Montgomery, 2007).
Agriculture contributed to the destruction of 2 billion of hectares of land in the
past period (Mosley, 2010, p. 56), and significantly greater surfaces are endan-
gered at a different degree. The estimates of UN show that erosion destroys 5-7
million of hectares of agricultural land every year (according to: De Zarden,
2006, p. 127). On wide areas the production of the crops is made difficult, and
the measures which are taken by the human (irrigation and artificial fertilizers)
camouflage continuous decrease of its fertility (O'Riordan, 1995, p. 225).

On the U.S.A. territory, at the beginning of the 20™ century, big mis-
takes were made in the estimation and the valorization of the soil despite the 3-
century-long practice of agrarian experience of their own and numerous old
agrarian societies. It should be mentioned that the U.S.A. agriculture already
had a number of local and regional examples with the problem of sustainable
agrarian economy. There were also a number of ecological but also social lim-
its to achieve those systems. Worster (1994) indicates the problem caused by
the market economy and its culture of economic individualism. In 1909 the
Bureau of Land Management claimed that “the land is one inconsumable and
constant asset which is owned by the nation, it is the only resource which can
not be depleted or exhausted”(according to: Ponting, 2009, p. 265).

Three decades after the U.S.A. had one of the biggest ecological catas-
trophes created in the agriculture-environment interaction. Plowing the great
areas of land and cutting the rare forest enclaves was usual practice for a long
time, started at the end of the 19™ century, in the federal states of the mid west
U.S.A. During the dry period of the 1930's wheat yield dropped for more than
32%, and corn yield dropped 50%, together with wind erosion, i.e. notorious
“dust ball”. In long-term conditions of bad harvests and their absence about
200,000 farms were caused to collapse and over 300,000 people to migrate
(Milin¢i¢ & Sabi¢, 2009). In the period of 1934-1938 over 4 million hectares
lost their surface layer, which was 12 cm thick, and 5 million hectares more
lost 6-cm surface layer (Ponting, 2009, p. 265). This situation encouraged the
president Roosevelt to declare that the nation who destroys its land destroys
itself (Milingi¢ & Sabi¢, 2009). Jan Christian Smuts, a general, statesman, phi-
losopher and one of the founder of the environmental science said: “For South
Africa, the greatest question is erosion greater than any question of political
significance.” (according to: Demoll, 1954).

Biodiversity

Agriculture performs extreme biological homogenization and biodiver-
sity impoverishment by constant favouring of the species directly useful to the
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human. It has contributed more than any economic industry to natural habitat
decrease and it is of crucial importance to species and ecosystem distribution of
today. The spreading of agricultural land demands cutting forests, which are
ecologically most efficient, and meadows ecologically most sensitive ecosys-
tems. These changes lead to the instability of these ecosystems in the wider
area, because of the decrease in ecologically balancing functions. Diversity loss
disturbs food chain with the potential of humankind self-destruction. Dietary
diversity of the human society is also disturbed. During the 20" century the
growing of % of agricultural plants came to a stop (Ponting, 2009, p. 256).

For a long time the agricultural development was related to ecological-
ly sensitive ecosystems, always off the forests. That was because these socie-
ties were weak, and the forests vital, able to renew again. Also its cutting for
creating free arable land was quite a complex, time-consuming hard, work to
do. Here, more than anywhere else the symbiosis of a man and the fire came to
the fore, although with the fatal influence on natural ecosystems. A human used
fire to deforest and to fertilize the fields temporarily, and this practice was pre-
served for a long time as economically cheap and efficient.

Diamond (2005) sees the deforestation as the most often cause of envi-
ronmental collapse. Before the Agrarian revolution 6.2 billion hectares were
under forests and today that number is 4.3 billion ha (McLaren, 1995, p. 12).
Lyuri (2008, p. 251) indicates the areas of savannahs and prairies were 7-10
times decreased and forest areas were 1/3 decreased due to agriculture. From
1980 to 1995 forest surfaces decreased for 180 million ha (Lori, 2000, p. xviii).
At the beginning of the 21% century 86 000 ha of forests are destroyed daily, or
31 million ha yearly (Ponting, 2009, p. 263).

People transferred plants and animals worldwide, which often led to
unexpected and almost catastrophic biological, demographical and economic
consequences. Geographic discoveries represented the expansion of European
nations, culture, European diseases but cultivated plants and animals as well.
New species were introduced together with the people migration to New World
ecosystems. This biological expansion of Old World species is a part of ecolog-
ical imperialism (Crosby, 1986) with a devastating impact on biosphere, eco-
systems and autochthonous communities” culture.

There are beliefs that population more than 500 million created perma-
nent influences on ecosphere (McLaren, 1995, p. 5). Population number of to-
day and the anthropopression level are out of prescedane in the history.
Rockstrom, et. al. (2009) indicates that human factor has exceeded the world
limits in three aspects: climate changes, biodiversity decrease, and changes in
global nitrogen cycle. The contribution of agriculture is individually and cumu-
latively the most significant in each of them.

The greatest concentration of extreme poverty is present in tropic layer
and it matches the area of rich diversity, dynamic environmental changes and
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rapid species loss. Also, completely sure expected population growth on this
region can influence negatively numerous endemic species (Cincotta &
Gorenflo, 2011, p. 1). A certain positive connection has been established be-
tween tropic forest loss, for 0.5% yearly, and increased biodiversity loss at a
1,500 greater rate than natural (Bjern, 2001, p. 235).

Cattle raising, also, jeopardizes some living species. Continuous graz-
ing leads to forming of the grass ecosystems created by animal domestication
and their use, which basically change themselves when it comes to the structure
of flora and fauna and also when it comes to the structure and the function. A
negative selection of grass vegetation is followed by nitrification processes and
the processes of soil compaction which accelerate species impoverishment pro-
cess. Nomadic cattle raisers, on dry world areas, are often called the “sons of a
desert”, but they are actually its fathers. The creation and the spreading of some
deserts is related to agriculture.

Water

Water and soil are the main factors of agricultural production from the
oldest times. The character of the dependence is well shown in the proverb:
“Don’t ask me how much land I have but how much water I have”, which FAO
promotes in slogan “No Food Without Water” on the occasion of World Food
Day 2002 (Milin¢i¢ & Jovanovi¢, 2008; Milin¢i¢, 2009, p.16). To supply 2,800
calories per day per person, which is needed for adequate nourishment, 1,000
m’ water/year is needed (UN, 2003, p. 17). This amount of water is not pos-
sessed by every region and country of the world, so international agricultural
production trade comes as a factor of ecological capacity growth and the bal-
ancing of spatial and time food availability. In 150 years from 1850 to 2000
world food trade is increased more than 60 times. This agricultural production
trade is to a considerable extent water trade (virtual water). However here, we
have a paradox that virtual water often flows out from water poor countries
towards water rich countries (Kumar & Singh, 2005, p. 759).

Irrigational systems in agrarian production and organization have been
present for 10,000 years (Cutter & Renwich, 1999, p. 36; Milin¢i¢ & Pordevic,
2011). Hammurabi, the king of Babylon speaks: “I brought the water in and vio-
lently let the desert flourish” and shows that the one who controls the water and
the irrigational systems is the one who controls the space (Milin¢i¢ & Jovanovié,
2008). The same mechanisms of successful agriculture and space organization
are applied in the New World. The Inca Empire is the product of water resources
management in agricultural production (Bronowski, 1984, p. 100).

As time passes, agricultural and especially market oriented production
largely depends on irrigational systems and available water resources. That was
the way to increase the capacity of agrarian ecosystem productivity also. Irri-
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gated areas had been 8 times increased during the 19™ century (from 8 to 48
million ha), but until the end of 20™ century they reached 277 million ha
(McNeill, 2000). The countries with the biggest number of irrigated areas are
India and China, both with 55 million ha (40% of all irrigated areas in the
world) and Pakistan with 18 million ha. The agriculture of certain countries
depends completely on irrigation: Egypt, Bahrain, Kuwait and Qatar.

Irrigated areas produce 40% of world food supplies, and occupy 18%
of total arable lands (Lyuri, 2008, p. 255). They are the biggest consumers of
water resources with 70% of total consumption, that is, 2,000-2,500 km3/year
(UN, 2003, p. 17). In some countries agriculture participates in total water con-
sumption with 95-99% (Mali, Cambodia, Thailand). The example of California
indicates — agriculture participates with 3% in creating state income and 85% in
water consumption. During following 50 years the global water demand growth
has been projected from 30% to 80% (Targulian & Arnold 2010, p. 87). This is,
actually, just one part of a complex cycle of cause-effect relationship, because
“more people require more food amount, more food requires more water, more
water requires more dams, more dams -more damage” (Vord & Dibo, 1976, p.
185). Every year irrigation leads to abandoning of 0.2-0.3 million ha of arable
area because of salinity (Lyuri, 2008, p. 255).

Irrigation often leads to the disease occurrence, especially malaria and
schistosomiasis. Another negative impact of agriculture, which is becoming
more frequent and more intense, is environmental pollution, due to the in-
creasing and often inappropriate use of fertilizers (in 2005 — 157 million t) and
pesticides. Surface water and underground water are particularly affected by
them. Large areas of the Gulf of Mexico and near the Mississippi River Delta
are almost without life due to hypoxia caused by nitrogen and phosphorus.

Conclusion

The presented elements of environmental influence on agriculture
should help in understanding present condition and facilitate scientific forecast-
ing (projecting) of development trends. Although it is dangerous to generalize
things and interpret using simple analysis of these complex relations, historical
retrospective of the system indicates constant series of more complex and eco-
logically more harmful ways to provide basic human needs for food and agri-
cultural raw materials. It has been pointed at numerous elements of interaction
of the analyzed system, where agricultural influences on the environment can
conditionally be grouped into two groups: problems of Biotope and problems
of Biocenosis, with a significant impact on the planetary system functioning.

It is obvious that the system analyzed operates at its maximum, and
that the hunger and food price problem is more present. The environment and
agriculture are not able to offer what is expected of them (the eradication of
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hunger, steady food supply, agricultural raw materials for industry). Like sev-
eral times before, humankind is again before the new/old developmental
threshold that can not be solved by known interaction models of agriculture and
the environment. At the end of the 19th century, this problem was being solved
by new agricultural areas (America, Australia and Africa), and during the
1960°s by “green revolution”, that is by converting cheap energy and water into
cheap food. The question is posed whether the future of nourishment of grow-
ing world population can depend on genetically modified organisms (GMO)
and the industries that accompany them. What is the alternative to this poten-
tially new globalization and the devastation of ecosystems and biological re-
sources. Agriculture based on GMO is less of culmination of techniques in ag-
riculture, as it has been so far, and is more of science and technology domi-
nance over nature. If these statements are acceptable, and if we want to pre-
serve maximum chances to survive, it is necessary to maintain the greatest pos-
sible number of modes of interaction between agriculture and the environment.
The influence of agriculture on the environment is primarily reflected in the
transformation and degradation of natural ecosystems and environmental geo
components. Many ignore this issue and act as if it does not exist, but it is ob-
vious that both individual and community views on this matter must be
changed. Worster (1994, p 64) indicates the efforts of scientists, reformers of
agriculture and environmental protection to influence the “marriage” between
ecology and agriculture, in order to create a new Agroecology and new ecol-
ogy- based agriculture.
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