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Cakerak: OBuM pajgoM Ouhe aHanM3upaHW Kay3aJHOCT M KOJIOIIKe M Ouoreorpadcke Mociemmie mporeca
(parMeHTanyje CTaHUIITA U eKocucTeMa. [Iponec GpparMeHTanmje ayTOXTOHUX CTaHHUIITA KOjU HEMUHOBHO BOAM U
Ka MPEKUIy EbUXOBOT KOHTHHYMTETA, IPOCTOPHO je M3PAXEH y CBHM IpPEICIMMa KOjU Cy IMOJ aHTPOIIOICHHM
yTHLOAjUMa, ald ¥ NPUPOAHHM Xa3apamma. IIpocTopHa ¥ (YHKIMOHAIHA W30JI0BAHOCT Kao IIOCIEIHIE
¢parmenTanyje, Mory OuTH npeBazuljeHe y3 momoh Gopmupama eKOJIOMIKHX Mpexka U Kopuaopa uuja he ruHnamuxa
yIpaBibamka OHTH ycarialeHa ca JMHaAMUKOM [IPOMEHA Y CTaHHIITHMA HACTAJIMM Kao I0CIeanna GpparMeHarmuuje.

KibyuHe peun: mpeneoHa €KONOTHja, KOH3EpBalMOHa Ouoreorpaduja, eKOJIOMKH KOPUIOPH, CKOJIOIIKE MPEKe,
3aIITHTA IPHPO/IC.

YBoaHa pazmaTpama

Y OpojHUM eKOJIOIIKUM 1 Ororeorpa)CKUM TEOPHjCKUM NpUCTyNUMa, Hajuyenthe je
NPUCYTaH CHMIUTM(HKOBAH NpPHKa3 IMPOCTOPHHUX jeIMHHUIIA NpOydYaBarma, Kao YCIOBHO
XOMOTEHHX MpPOCTOPHO-(QYHKIIMOHATHUX EHTHUTETa. IbuMxXoBa yHyTpallma paBHOTEXa Ce
MOCTHXE YIIPKOC ITOCTOjalby KOMIDIEKCHIX €KOJIONIKMX BapHjalija Koje ce ofpakaBajy U Ha
OMOTHYKY KOMITO3HIINjy CTAHUIIITA.

MehyTtum, peamHOM KHBOTHOM OKpY)XXEHBY CBake BpCT€ je CBOjCTBEHA
XEeTeporeHocT. I[IpocTopHa XETeporeHoCT je WMaHEHTaH H3pa3 KOMIUIEKCHOCTH H
BapHjadMITHOCTH a0MOTHYKNX M OMOTHYKHX ycioBa. OHa je M0 MHOTHM ayTOpHUMa U YCIIOB
nosehama pasnoBpcHoctu Opoja Bpcra (Tilman D., ef al.,, 1994; Whittaker R.J., 1998; Perry
G.L.W,, 2002).

Cam mporiec (parMeHTaIMje ca CTAHOBMINTA MPEACOHE €KOJIOTHje, NCPUHUIIEMO
Kao ,,[Ipoliec KOjUM ce HPUPOAHM Ipelely paclapuyaBajy y Mame Ipe/IcOHE eIeMEHTe
NPUPOJTHHUX EKOCHCTEMa KOju cy MeljycoOOM M30JI0BaHM MPEACOHOM MATPHUIIOM HACTAIOM
Ha OCHOBY JIOMHMHaHTHE aHTponoreHe aktuBHocT” (Hunter M., 2002). ITonazehu ox ncror
CTaHOBHWINTA, CTAaHHWINTA CE€ TPAAUIHOHATHO IIPOy4aBajy Kao CTPYKTYpPHH JIEJIOBH
XeTeporeHor mpenena (MPeIeoHn eIEMEHTH W MaTpHulle), Kpo3 uuje ce TpaHchopmanuje
IIpaTe MPOMEHE Y IMPOCTOPHUM M (DYHKIIMOHATHUM ayTOCKOJIOIIKUM, M ¥ KOMIUIEKCHUM
€KOJIOIIKNM 3aXTEeBUMa Ha HUBOY OMOIIEHO3a.

* E-mail: snezana@gef.bg.ac.rs
Pan npencrassba pe3ynTaT HCTpaxuBama Ha mpojekty 176008 koju punancupa MHUHHCTapCTBO MPOCBETE U HAyKe
Peny6nuke CpoOuje.



162

Ymopeno ca pas3BojeM Tporeca (QparMeHTandje, HAcTylma HH3 CYKIECHBHHUX
poMeHa y aOHMOTHYKUM M OHMOTHMYKMM YCJIOBMMa 3aCTyIUbEHHM YHYTap EKOCHCTEeMa.
®dusnukoreorpa)cku nmapameTpud KoJ KOjUX Cy MNpOMEHE Haju3pasuTuje, JOMHHAHTHO
NpHUNafajy MHKPOKIMMATCKMM — yclIOBHMa (IpOMEHE Yy CTEHNEeHY OCBETJHCHOCTH,
TEMIIEPATYPHOM PEKHUMY, PEIKUMY BIAXKHOCTH Ba3llyXa, M3J0KEHOCTH BETPY H CIl.), ali Ce
OJpKaBajy M Ha CBE OCTaJie CErMEHTE (PM3MYKHX YCJIOBa Ha CTaHUINTY. HakoH HUXOBOT
UCTOJbaBaba, HEHU30CTABHO CE€ I10jaBJbYjy OATOBOpU OHOTHYKE CPEIUHE KOJU ce Yy
Pa3IMYUTHM MarHuTyama IpeHoce Ha CBE y4eCHHUKe TPO(UYKOT JIaHIIA.

BpojHa cy mpoydaBamba CyKIIECHBHHUX EKOJIOIIKHMX W OHoreorpa)ckux HpoMeHa
Koje ce Mel)y pa3nmMuuTUM rpynaMa opraHu3aMa o/iBHjajy TOKOM M HakKOH JIejCTBa Ipoleca
(parMeHTanyje CTaHMINTa, OJHOCHO HenokymHor exocucrema (Young T.P., 1994; Wiens
J.A., 1994; Whittaker R.J., 1998; Lomolino M. V., Perault D.R., 2000; Baldi A., 2008; Prugh
L.R. et al., 2008). CBojcTBEHO HEKMM pEe3yNTaTHMa OBHX IMPOydyaBama, 32 OUYEKHUBATH j& Na
he ce BpeMeHOM HOBOHACTaNM ()ParMEHTH IPHIATOMUTH HOBUM (PH3MUKHM, a MOTOM H
OMOTHYKAM yclOBMMa W Ja he ca MpPOTOKOM BpeMeHa HacTaiu (parMeHTH II0CTajaTH
€KOJIOLIKH CBE YPaBHOTEIKECHU]H.

[ws pama je caryienaBambe NOMHHAaHTHUX Yy30pKa Tporeca (parMeHTanuje
CTaHHMINTA, Ka0 M EKOJOMKHX WU Omoreorpa)ckux IOCIeIulia TOI' Ipoueca. 3Hadaj OBOT
MIPUCTYTIA j& TIOCEOHO MCTaKHYT y KOHTEKCTY NPUMEHEHNX OHOoreorpadCcKkux NCTpaKHBamba,
moceOHO M3 00JacTh KoH3epBanuoHe Ouoreorpaduje. VMMIuimkaiuje Koje OBaj MpoLec
OCTaBJba Ha CBOjeBPCHE (pparMeHTe Kao IUTO cy 3amTuheHa npupoaHa n1odpa y OJHOCY Ha
OKpYXyjylly NpUPOJHY CpEAMHY MpEMyLITeHy HCKJbYYHBO ayTOXTOHHM MaXaHU3MHMa
yIpaBJbamba, Cy MOTEHIINjaJIHO BEJIUKE M UpeBep3UOMITHE.

¥V3pouu npoueca pparmenranuje

be3 o03upa Ha pa3nuuuTe IMOJAa3HE OCHOBE MPUCTYyNa MpoydYaBama Mpolreca
¢parMeHTanmje Impenena, CTAaHWINTa WM eKOCHcTeMa, He3aoOwrasHu Mely muMma cy
TPaIUIIMOHAHY TIOCTYNIATH oCTpBcke Oouoreorpaduje (MacArthur R., Wilson E.O., 1967),
Metanomynanuone auHamuke (Hanski 1., 1998), amm u mnpemeone ekomoruje u
MaKpOEKOJIOTHje.

OparmeHTanyja Kao ojpa3 BEJIMYMHE M MPOCTOPHE KOMIIO3UIHMjE HPEICOHUX
eJieMeHaTa, HUKako He cMe OWTH noucroBehieHa caMO ca aHTPOIOTeHUM Yy3pOoLUMa
HacTajama (HIp. MOJHONPHUBPE/A, IIyMapcTBO, GopMHUpame Hacesba...). Kako nucrnay Ewers
RM. u Didham R.K. (2006), anTpomoreHo ycloBJbeHa (hparMeHTaIfja CTaHHINTA je
penaTuBHO caBpeMeH (PeHOMEH MOceOHO y KOHTEKCTY EBOJIYILMje JKMBOI' CBETa, TE€ M3 TOT
pasiiora jour yBeK HMaMo HEIOBOJEHO MOKa3aTesba O BECHUM JYTrOPOYHUM MMILIMKAIKjaMa.
[Tpema nctuM ayTopuma, Ipouec (pparMeHTanuje ce y IMOTIYHOCTH HCIOoJbaBa caMO OHJA
KaJla CMameHkhe BEIMYMHE CTAHMINTAa JOCTHTHE OHY BPEOHOCT KOja Cce OIpakaBa Ha
(YHKIMOHATHY CTaOWIIHOCT 3ajelHUIIa HACTAEHWX Ha IPOCTOPY  HBJIOKEHOM
nmopemehajima.

bpojHu cy IpHpOIHK y3pOLHM UCIIOJbaBama OBOT HPOIIeca, YCIOBJLEHH IIPOMEHaMa
y Mopdonoruju, CTpykTypu u mopemehajuma paBHOTE)KHE TUHAMUKE Mporieca KOju ce
onBhjajy y ¢msmukoreorpadckoj cpennHu, Tj. aOHOTHYKHM yciaoBuMa. M3mely ocramux,
MOCNEANIE TEKTOHCKUX Mpolieca, KIMMaTCKe MPOMEHe, MOXKapH, OJHOCHO MOCIEAUIE Koje
HE caMO y TpeAcoHoj ciui Beh M y (YHKIMOHHCAKY EKOCHCTEMa OCTaBJhajy CBU
MIPUPOIHK Xa3apId, MOTY MPEICTaB/baTh Y3POKE KOjU MOBOAE 10 (parMeHTaIlHje, OMHOCHO
MIPOMEHE BEJIMYMHE, CTPYKTYPE U KOMIAKTHOCTH CTaHHIITA.

Wnave, nox mopemehajeM mnoppasymeBaMo peNaTHBHO IHCKpeTHe norahaje y
BpEMEHY KOjH HapyllaBajy paBHOTEXY €KOCHCTeMa, AeMorpadcku ocupomatyjy oapeheny
HONYJIALW]y WM 3ajelHHLY M MeHajy KBAIUTET Pecypca, HHXOBY pPACIOIOKHBOCT HIH
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(usnukoreorpadcke aTtpuOyTe *)uBOTHe cpenamHe. CBakoM mopemehajy cy CBOjCTBEHH
aTpuOyTH KOjU Ce JIOBOJIE y BE3y Ca FHErOBOM I'€HE30M, BEIMYMHOM IPOCTOpa Ha KOjoj je
3aCTYIUbEH, OOJHMKOM, HHTEH3UTETOM Tj. (u3udkoM cHaroM nopemehaja, edexruma
HACTAIUM IbETOBUM JICJIOBAEEM, BPEMEHCKOM [MMEH3HMjOM JENOBarba, Pa3MelITajeM Y
HpPOCTOPY HTI.

3a pa3iuKy Ol aKBaTHYHHX, TEPECTPHYHH EKOCHCTEMH IPEACTaBIbajy CYKIICCUBHE
MO3auKe TpEICOHUX eJeMEHaTa pa3lIMuUTHUX BeIMYMHA YHMjU Cy pa3Boj U CTaOMIIHOCT
YCIIOBJBEHU YHYTpAIIKOM JAWHAMUKOM W QuekcuOmnHomhy peakuuja Ha nopemehaje koju
MOTY JOBECTH M 10 HHXOBe (parmeHtaunuje. [IpomMeHe y NmpocTopHOj KOHGUTrypauuju
JEAVMHKM, TONyjanuja ¥ 3ajelHHLla, BOAE M Ka IPOMEHEMa y IbMMa CBOJCTBEHUM
aeMorpadckuM mponecuMa (HaTanuteT, (EpTHINTET, MOPTAIUTET, KOMICTHLHja H
NIPEAAaTOPCTBO) KOjH OJUIMKYjy CBe OHOTHYKE 4iaHOBe ekocuctema. Ca HacTymameMm
mopemehaja, Yak HHM CBHM WIAHOBH MOITyJIAIMj€ UCTE BPCTE, a MOCEOHO Pa3IMINTH TaKCOHHU
6nonenose, Hehe mcmosepaBaTH wcTH Mozen oAroBopa. Beha cmocobHocT 3a MoOmmHOIhY
0e3 cymme je mpeoHOCT Koja oMmoryhaBa jakmry amanrtanujy TakcoHa. CrienmupuaHOCTH
€KOJIONIKE BaJeHIe, MOCEOHO EYPUBAJIEHTHOCT TAKCOHA, ald M IbUXOBa CYKIIECHBHA
OYrOBEYHOCT MOTY HMAaTH IpecylaH 3Ha4yaj 3a OINCTAHAK Yy M3MEHCHUM YCIOBHMA
CTaHHMIITA.

[Mpouec ¢parmeHTanyje craHumTa W caMUM TUM HoBehamba XeTeporeHocTH
€KOCUCTEMa, HEMUHOBHO BOJM Ka MCIOJbaBalby HEroBe (PyHKLIMOHAJIHE HECTAOMIIHOCTH.
CrabuiiaH IpelieOHH CUCTEM, KOjH Ce MCTOBPEMEHO Hajla3u M Yy CTamy PaBHOTEXKE, je Y
OCHOBH 3aTBOpEH, nMa onpeljeHy yHyTpallmy AMHaAMUKY W ocioboleH je mopemehaja u
OCTaJIMX CTOXaCTHYKUX CTPYKTYpHHX Iporieca u norahaja (Perry G.L.W., 2002).

EdexTu ucnossaBama npoueca ¢pparmenramnuje

Ilpouec (¢parmeHTaumje mpepesia, HECYMIUBO U3a3uBa epekTe H  Ha
¢parmenTanyjy cranumTa. @parMeHTanyja CTaHUINTA YKIbYUdyje ABa jaCHO MU3PaKEHa, alli
Melycobom moBe3aHa mporieca. Ca jemHe cTpaHe, YKymaH Opoj ayTOXTOHHX CTaHHUINTA Y
npeleny je CMameH, JOK Cy ca Apyre CTpaHe IpeocTaa CTaHHIITa IToJeJbeHa Y (parMeHTe
pas3iMuuTe BENMYMHE M CTerneHa uosanuje. [Iperno3HaBame edekara oBa JBa mpoleca Ha
OMOIMBEP3UTET TPEJICTaB/ba W3a30B 3aTO IITO CE OHHM Y3ajaMHO INpermhy U Memajy
(Laurance W.F., 2008).

[TpocropHO OznBOjeHE A€NOBe HEKala KOMIAKTHUX CTaHMINTa WM (parMeHTe,
MOXEMO TIOCMaTpaTH Kao CBOjEBpCHA ,,0CTPBA” y OKPYXKEHY IPyrauljuX eKOCHCTEMCKUX
OJUINKa y OJHOCY Ha ayTOXTOHO CTame. Y TaKBHM YCJIOBHMa c€ OTeXaBa MpOIeC
Jcrieparje TakcoHa m3Mmely mojennHux (parmMeHara, mBUXOBa (QHU3NYKAa M (QYHKIHOHAIHA
KOMYHHKAaIlMja W CTBapajy ce¢ TIIOBOJBHH YCIIOBM 32 HWHTCH3UBHpame Ipoleca
WHCYJapHu3anuje Tj. u3ojoBaHocTy. OparMeHTanyja cTaHUIITa H3a3MBa OMIITH opemehaj y
MIPOCTOPHOM OOYXBaTy EKOJIOIIKHX M €KOCHCTEMCKHX Ipolieca, mopeMehaje koMmo3uimje
BPCTa W CTPYKTYpE 3ajeHULA, Kao ¥ Yy IMOIYJAUMOHOj AMHAMHLHM, [IOHALIamby, HABHKaMa
IpH pa3MHOXAaBamky W HApaBHO HMHAMBHIyanHO] KoHauiuju Bpcra (DByphuh C., 2009;
Byphuh C., 2010).

Pasmatpamem pemamyja yCmoCTaBJbeHHMX HW3Mely mporeca (QparMeHramnyje
CTaHUILITAa M CIIOCOOHOCTH MOIyJalyja Ja ONcTaHy Oe3 OMacHOCTH O] WIIYe3aBamba Ha
TaKBUM WHCYJIAQPHUM CTaHUIITHMA, HEONXOJHO j& YOUMTH NUCTHHKLHU]Y u3Mely HUXoBe
MPOCTOPHE M (PYHKIMOHAIHE W30JI0BAHOCTH. YKOJIMKO IOIyJanuje 6e3 0031pa Ha HBHXOBY
BEJINUNHY, OJUIMKYj€ N3pakeHa HECTIOCOOHOCT Jja 0JIpKaBajy Be3e ca JAPYTUM IIoIyJianyjama
ucre Bpcre, oHe he HajBepoBaTHHje TEXUTH Ka HECTaHKY M3 (parMeHaTa CTaHMINTA, TPH
4yeMmy ce Ta BepoBaTHoha moBehaBa ca cMamemeM BenmanHe (parmenta (Byphuh C., 2009).
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W3BecHo je ma ce kom oBuxX mpomeca moehaBa BepoBaTHOha wWITUe3aBama PETKUX U
YIPOXKEHHX BPCTA, IITO je O HECYMIHBOT 3HA4aja 3a IbHMXOBY 3allTHTY.

Ykomuko mocnenune (parMeHTandje CTaHUINTA [OCMaTpaMo yBakaBajyhu
MOCTyJIaTe OCTpPBCKe Ouoreorpaduje, Jako [0Ia3UMO [0 Be3e Koja ce JOMHHAHTHO
OrpaHMYaBa Ha JWBEP3UTET U OPOJHOCT BpCTa. 3a OYEKUBATH j€ CMambeHhe JUBEP3UTETa
AyTOXTOHUX BpCTa, anu W moBehame Opoja AJIOXTOHMX, YECTO W HMHBA3UBHUX BPCTa.
HapaBHo, exonomku eQpeKkTd Cy 3HATHO WIMPU jep C€ HCIOJbaBajy Ha MLENIOKYIHOCT
€KOCHCTeMa, OJIHOCHO M Ha HEroBY (YHKIMOHAIHOCT. Tako ce mpuMmepa paja, YKOIHKO je
(¢parMeHTanMja TPUCYTHA Yy MIYMCKUM €KOCHCTEMHMa, YyouaBajy mopemehaju vy
(UTOKIIMMATCKMM NapaMeTpuMa, (YHKIMOHHUCAamY IMKIyca KpyKema HyTpHjeHaTa,
peXHMIMA MOXKapa, AMHAMHUIH (HUTOLEeHO3e... VI3 TUX pa3nora, HEraTHBHUM IIOCIEAUIIaMa
¢parMenTanyje, MoceOHO Cy H3JIOKEHM IIYMCKH €KOCHCTEMH KOJl KOjUX je IMpPEeKHHyTa
CYKLECHBHA €KOJIOLIKA [HMHAMHUKA, OJHOCHO OHHM KOJX KOJHX HHCY 3aCTyIJbCHH CBH
CTamujyMu pa3Boja (uToreHo3e (CTaaujyMH MIIAIOCTH, pacTa, 3pejoCTH H KimMakca). Ha
OCHOBY TPETXOJHOT, M3BECHO j€ J]a C€ €KOJOIIKAa BUTATHOCT W CTAaOMIHOCT (parMeHaTa
MOTY JIaKIle MOCTHhN aKo je HHUXOBa BEJIMYMHA JOBOJFHO BEIHMKA J]a €€ MOXKE PeaIn30BaTH
KOMIIO3HIIM]ja IPEACOHNX eJIeMEHaTa Ha Pa3IMYUTHM HUBOMMA )KUBOTHUX LIUKITYCA.

MebyTuM, H30nalyja CTAaHWINTa HE MOpa yBEK HCIIOJbAaBaTH CBOja CBOjCTBA Y
HEeraTuBHOM KOHTEeKCTy. Hamme, Hekaja je W3oJsialMja CTAaHUWINTA jeIMHM HA4YWH Ja BPCTE
NpeXuBe W Taga ce (QparMeHTaluja NpeNeoHOr eleMEHTa W CTaHWINTa YHYyTap Hera,
UCII0JbaBa Kao MPEJHOCT. Y cllyyajeBUMa Kaja Cy IaTOreHH Y3POUHHLM M eNuieMuje
nopemehaju Koju yrposkaBajy CTAOWJIHOCT M OIICTaHAaK Hajuemhe KapHUBOPHHUX BPCTa,
M30JalMja MOXKEC UMATH 3alUTUTHY, Tj. CAHHTApPHY YJOIY IPU CIpEYaBamy TPaHCMHUCH]E
NaToOreHor areHca. M3BecHo je na ce ca ¢parmeHTanujoM mnpezena nosehasa xereporeHoct
¥ MO3aWYHOCT NIPEICOHHX eIeMeHaTa W CTaHuIuTa. Heku ayTopu cMmatpajy na He MOCTOjU
jeIHO3HAa4YaH OATOBOD Ha NMUTamE Ja JH ce ca moBehiambeM XeTepOreHOCTH Tpeera yop3asa
WM ycropaBa mmpeme naroreHnx yspounuka (Channell R., Lomolino, M.V., 2000).
[To3Haro je ma je y HEKUM CHTyanyjama Hu3ojanuja oboene moIyaiije jeInHO pemenhe 3a
CIpeyaBambe PAlMIHOr PACIPOCTpameha IMATOTeHOI Y3pPOYHHKA, IPEKO OKpyxyjyhe
MaTpule 10 IPYyroT IPeIeoHOr eJeMeHTa.

M3y3eTHO Ba)XHO MHUTamkE KOje Ce HEMHUHOBHO Be3yje y3 pasMarpame CBuX edekara
YHjEM je UCIIOJbaBamy y3poK Impolec (pparMeHTalyje npejelia 1 CTAHUIITA y HBbUMa, JecTe
BpPEMEHCKa JIMHAMHUKA HWCIOJbaBamba HErOBHX IOCIEAMIA, jep NOclenune y OOJIMKY
eKCTHMHKIMje TOMmyJalyja MOTy HAacTylIUTH W TeHepalujaMa HaKoH H3BpIICHE
tdparmenranmje (Tilman D., ef al., 1994; Lomolino M.V., 2001; Fahrig L., 2001).
Pesynatatu ucTpakMBama CIPOBEACHUX HAa (PparMEHTHMa IIYMCKHX €KOCHCTeMa Ha C3.
CA/l, mokazanu cy nma cy e(eKTH aHTPOIOIeHHX MNpPOMEHAa Yy CTPYKTypH EKOCHCTeMa
3HAYajHM M IOYrOTPajHH, W Ja CIIOHTaHa OOHOBA BereTaldje Ha TAKBUM CTaHUIITHMA
HACTyIIa TeK MOCIie BUIIEe BEKOBHOT IPOTOKA BpeMeHa (IO YCJIOBOM Jia 3a TO BpeMe HeMa
JPacTHYHUX NPOMEHA y KIMMATCKHM MM JAPYTHM YTHLAjUMa), il Ce OArOBOPH Ipyma
OpraHu3aMa KOju y4ecTBYjY Y CacTaBy 300LIEHO3a MOT'Y PErHCTpOBaTH Behi HAKOH HEKOJIMKO
neuenuja (Lomolino M. V., Perault D.R., 2000).

MoryhHocTH npeBasuiiaxkema Mmocjaeuna npoueca ¢gpparMeHTanuje

JIMCKOHTHHYHMTET CTaHMINTA, OJHOCHO HHXOBa IMPOCTOPHA HEIOBE3aHOCT Koja
HEMUHOBHO BOJOM M Ka (YHKIMOHAIHO] HW30JalljH, W3BECHE Cy TIOCIeIuIe Npoleca
¢parmenranuje. 3axBasbyjyhn cse Behoj 3acTynibeHOCTH eeKTa UBHILIA, 32 OUYEKHBATH j€ Ja
jenuHKe TpeBa3ul)y MPOCTOpPHE TIpaHMIE CTAaHHWINTA WM Jla MOTPake XUBOTHU MPOCTOP Y
OKpYXyjyhoj MaTpHIIX Yrje ce EKOJIONIKE OCOOMHE PA3IIUKY]y O] ONTHMATHUX. Y KOHTCKCTY
NpUMEHe Ha 3aliTUTy npupoae, Hamehe ce 3akibydak na je mnoBehame KBanuTeTa
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OKpyXyjehe MaTpuile HEONMXOJaH TIPOLEeC KOjH MOXKE YMAamHTH HEraTUBHE eQeKTe
ucnosbeHe HakoH (parmentanuje (Ricketts T.H., 2001; Caroll C., et al., 2004; Donald P.F.,
et al, 2006). N3mehy ocrammx Mepa ympaBibama, y KOHILEMNIMjE 3alITHTE HPUPOJE,
moTpeOHO je WMIUIEMEHTHpAaTH MOCTyNMKe Koju mnoBehaBajy BepoBaTHOhy H IyXHHY
OICTaHKa JUCIEPrOoBaHMUX jEAMHKU Kpo3 OKpyxKyjyhy marpuiyy. XOJUCTHUKUM MPUCTYIIOM
KOjU HE yMamyje 3Hauaj oKpyKyjyhe marpuliie Ha CTaHMINTa U OMOTHYKE OIHOCE KOjU Ce
onsujajy y muMa, Moryhe je yMamuUTH (QYHKIMOHAIHU JWCKOHTHHYHUTET HACTao
(hparmMeHTaIIjOM.

Wnak, OCHOBHM NPHOPUTET y 3allTUTH U Jajbe ocTaje moBehame KBaIHUTETa
CTaHUILNTA HAacTaIMX (hparMeHTanujoM. M3mely ocranor, MHOTe TEOpHjCKE M EMITUPHjCKE
CTyIouje yKaszyjy na je QopMupame eKOJOUNIKUX KOpHUIOpa TPHCTYN KOjH BOIU Ka
IIpeBa3sMIaKekhy EKOJIOMIKUX HeaocTaraka (parMeHTHpanux cranumra (Semlitsch R.D.,
Bodie J.R., 1998; Harrison S., Bruna E., 1999; Baum K.A. et al., 2004). [To3Harto je ma
Kopumopu ¢aBopu3yjy Kperame BpcTa, 00e30elyjy momaTtHe m3BOpe MCXpaHe, CKIOHHWINITA
BpCTaMa HaKOH HCIIOJhaBama rnmopemehaja pa3mmauTor THMa, aid ¥ Ja noBehaBajy ecTeTcKy
HPUBIAYHOCT Npenena. Ha HEeKUM IpocTopyMa OHH Caipske 3Ha4ajHe OCTaTKe IMpHMapHe
BereTaluje Koja je orncrana HakoH (parmenraiuje (Saunders D.A., et al., 1991). Kopunopu
noBehaBajy XeTeporeHoOCT CTAaHMINTa M Pa3sHOBPCHOCT JKMBOTHHX YCJIOBA, IUTO BOIM Ka
BUX0BO] Mo3anyHocTH. Kopumopu npencrasibajy edukacaH IpOCTOPHU M (pyHKIMOHAITHH
€JIEMEHT KOJUM C€ TOCTHXE YyOJjaxkaBame HEraTMBHHUX edekara HacTaIMX IPOLECOM
(dparmenranuje (Haila Y., 2002). 3Hayaj kopuaopa jecte U y TOME IITO U EBUX MOXKEMO
MoCMaTpaTH Kao CBOJEBpPCHE JHMHEapHe (parMeHTe KOju TMpeACTaBibajy cHenupuIHa
CTaHWILTA ¥ Ha Taj HAUYMH 3HAYajHO yTH4y Ha rnoBehame OpPOjHOCTH W pa3HOBPCHOCTH BPCTA.

HeonBojuBy moBe3aHOCT ca (OpPMHUpAmEM EKOJIOIIKMX KOPHIOpa MMa M IpOoIec
yMpexxaBama 3amtuheHux npocropa. Kopumopu ce y OBOM KOHTEKCTY MpEINo3Hajy Kao
NPOCTOPHE Be3e W3Mely YBOPHUINTA EKOJOIIKHX Mpexa. DopMHpameM NPOCTOPHUX H
(YHKUMOHAJHUX CTPYKTypa 3alITHNEHHX MPOCTOpa KPO3 CHUCTEM CKOJIOIIKUX MpeXa H
Kopugopa, omoryhmno Ou ce ymameme HeraTHBHHX edekara mporeca (gparMeHTandje u
3aIlTUTAa MaKCUMaJHOr Opoja BpcTa. YMpexaBarbe CTaHHINTA, a NPUMEHEHO Ha 3alITHTY
npupoze, 3amTHheHnx MPHUPOTHUX Aobapa, Tpebamo Om ma obyxBatw mTo Behm Opoj
(parMeHara KOju Cce Hajlaze yHyTap MUIPAaTOPHOr paHra BpcTa, pacropeheHux Ha
ONITUMAJIHOj IPOCTOPHO] YAaJbeHOCTH. VIcTOBpeMEeHO, aJieKBaTHO 01a0paHuM aKTHBHOCTHMa
yrpasJbama Tpebasio Ou 00e30emuTH 1a ce yHyTap 3alTHNCHOT MPUPOJHOT T00pa OJpKU
MO3aWK CTaHMIITAa Ha Pa3IMYUTHM CYKIECMBHMM HHBouMMa. Jep, HM (QparMeHTH HH
pe3epBaTi HHCY OCTPBa; OHU CYy 110/ CHAKHUM YTHIIajUMa OCTAJIMX CTaHHUINTA y MPEICOHOM
Mo3auky (Wiens J.A., 1994).

3ak/by4yHa pa3mMaTpama

Kako ce mo cBojoj cymTuHHU mporiec pparMeHTaIyje HeIBOCMHICICHO UCIIOJbaBa Y
MIPOCTOPHO] AUMEH3UjH, MIPOydaBarka YTHIIAja TEOMETPHjCKIX poMeHa (GopMe U CTPYKType
HOBOHACTAIMX CTAHWIITA (BENWYMHA, OOJHMK, YJaJb€HOCT M Jp.) Ha (YHKIIMOHHCAHE
eKOCHCTEMa, CaCBHM Cy JIOTHMYHA MOJIA3MIITa 3a CarjelaBame KOMIUIEKCHHX ITOCIIeANNa
oBor mporeca. Edextu (pparmenranuje cTaHuITa 4e€CTO c€ MPUMApPHO TOBOJE y BeE3y ca
KJbYYHHM Y3pOIlMMa Yrpo)kaBarba IOMyJaluja, MoceOHO PEeTKUX M EHAEMHYHHX BpCTa.
VYHuBep3aiHa nocienuia (parMeHTanyje je JIMCKOHTHHYHTeT cTaHuiuTa. CBe octaje
MOCJCIUIIC CC HCIOJbaBajy Kao pe3yiraHTa MeljycoOHHMX yTHIaja ¥ Be3a wusMely
HOBOHACTAJIMX CTaHUINTA U OKPYXKyjyhe cpenune, anu n OpojHUX aOMOTHYKHX U OMOTHYKUX
oJHOCa Koju ce (opMHupajy U Ipekiiamnajy yHyTap pa3HOPOIHUX CTaHHIITA.

3Haua] TEOPHUjCKHUX, MOCEOHO HA KBAaHTHTATHBHUM MapaMeTpuMa 3aCHOBaHHX
npoydaBama Hpoleca U Mocienuna (pparMeHTanuje UMa BENUKH NOIPHHOC 3a 3alITHTY
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6uomusep3uTeTa. Mel)y mpucTyniMa 3allITUTH OPUPOJIE KOjU HPOUCTHYY HAa OCHOBY HHHX,
nu3aBaja ce QopMmupame EKOJOIIKMX Mpeka M Kopuaopa. IbuxoBum mnpucyctsoM y
MIPOCTOPY, IIOCEOHO y3 aJeKBaTHE MEpe YNpaB/bakba U IIOCTOjalbeM JHHAMHYKE
¢byHkipoHaaHocTH, Moryhe je o0e30eauTu exomomike M Ouoreorpadcke yCioBe KOju
yMamyjy HeratuBHe e()eKTe HacTaje HCIO0JbaBakbeM AUCKOHTHHYHWTETa CTaHUINTA U
eKOCHCTEMA.
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ECOLOGICAL AND BIOGEOGRAPHICAL CONSEQUENCES OF THE
FRAGMENTATION PROCESS

SNEZANA BURDIC'
! University of Belgrade - Faculty of Geography, Studentski trg 3/3, belgrade, Serbia

Abstract: This paper will analyze the cause of, and ecological and biogeographical consequences of fragmentation
process of habitats and ecosystems. Fragmentation process of the autochthonous habitats that without doubt leads
also towards the break in their continuity shows by placement in all areas that are under the anthropogenic
influence, and as well under the influence of the natural hazards. Spatial and functional isolation as the
consequences of fragmentation can be overcome with the help of the formation of the ecological networks and
corridors whose dynamic of management will be in accordance with the dynamic of change in habitats formed as
the consequence of the fragmentation.

Key words: landscape ecology, conservation biogeography, ecological corridors, ecological networks, protection
of nature.

Introductory considerations

Simplified representation of spatial units of study as causally homogenous spatial-functional
entities is most often found in many ecological and biogeographical theoretical treatises. Their inner
balance is possible in spite of the existence of complex ecological variations that reflect also on biotic
composition of habitats.

However, real life surroundings of any species are heterogenic. A spatial heterogeneity is the
significant expression of complexity and variation of abiotic and biotic conditions. According to many
authors it is also a condition for the growth of the diversity of species (Tilman D., et al, 1994;
Whittaker R.J., 1998; Perry G.L.W., 2002).

The process of fragmentation itself from the point of view of landscape ecology is defined as
"the process according to which the natural landscapes are broken down in smaller patches of natural
ecosystems that are amongst each other isolated by the patch matrix, that came to be because of the
dominant anthropogenic activity" (Hunter M., 2002). Starting from the same viewpoint, habitats are
traditionally studied as structural parts of heterogenic landscape (patches and matrixes), through whose
transformations we follow changes in the spatial and functional autoecological, but also complex
ecological needs, on the biocoenosis level.

Along with the development of the fragmentation process there is a string of successive
changes in abiotic and biotic conditions existing within an ecosystem. Physical-geographical
parameters with the most obvious changes, mostly belong to the microclimate conditions (changes in
the degree of light, temperature, air humidity, exposure to wind, and similar) and are also being
reflected upon all the other physical conditions of a habitat. Following their expression, we see without
question response of the biotic environment which is in different magnitudes transferred to all the parts
in the trophic chain.

There are many studies of successive ecological and biogeographic changes happening
within various groups of organisms during and after fragmentation process, or the complete ecosystem
(Young T.P., 1994; Wiens J.A., 1994; Whittaker R.J., 1998; Lomolino M.V., Perault D.R., 2000; Baldi
A., 2008; Prugh L.R. ef al., 2008). According to some results of these studies, it is expected that the
new fragments will adapt to new physical, and then also biotic conditions in time and that in the time
lapse new created fragments will grow to be more and more ecologically balanced.

The goal of this work is the understanding of the dominant samples of the fragmentation
process, and the ecological and biological consequences of the same. The importance of this approach
is especially emphasized in the context of applied biogeographical research, especially in the area of
the conservation biogeography. The implications of this process upon the particular fragments, as for
example protected natural habitats in relation to the surrounding natural environment left to the
autochthonous mechanisms of management are potentially great and irreversible.
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The causes of the fragmentation process

Regardless of different starting points in the research of the fragmentation process of
landscapes, habitats, or ecosystems, the traditional postulates of the island biogeography (MacArthur
R., Wilson E.O., 1967), metapopulation dynamic (Hanski I., 1998), as well as landscape ecology and
macroecology are not to be missed.

Fragmentation as the reflection of the size and spatial composition of the landscape elements
must not be equated only with anthropogenic causes (e.g. agriculture, forestry, or urban sprawl).
According to Ewers R.M. and Didham R.K. (2006), anthropogenic habitat fragmentation is a relatively
recent phenomenon in evolutionary terms, and we still have little real understanding of its long-term
implications. According to the same authors, fragmentation process is demonstrated in its entirety only
when the reduction of the habitat reaches a particular value that reflects on the functional stability of
the units habituating in the space under the influence of disruptions.

There are many natural causes of this process. They are caused by changes in morphology,
structure and the disruptions of balance in the dynamic of the processes unfolding in physical-
geographical environment, or in abiotic conditions. Amongst others, the consequences of the tectonic
processes, climatic changes, wild fires, or those left by the natural hazards not only in the landscape
but also in the function of ecosystems, might represent the causes for fragmentation, or changes in
size, structure, and compactness of habitats.

"Disruptions", as spoken of in this paper, are the relatively discreet events in time that
undermine the ecosystem balance, demographically deprive the particular population or coenosis, and
change the quality of resources, their availably, and physical-geographical attributes of the living
environment. Every disruption has attributes connected with its genesis, the size of its space, shape,
intensity, or physical force of the disruption, the effects and the time factor of its activity, arrangement
in space, etc.

As different from aquatic, terrestrial ecosystems are successive mosaics of landscape
elements of various sizes. Their development and stability are influenced by the inner dynamic and
flexibility of reactions to disruptions that can cause their fragmentation. The changes in spatial
configuration of taxa, populations and coenosis, lead also to changes of their demographic processes
(birth rate, fertility, mortality rate, competition, and predatory characteristics) that belong to all biotic
parts of the ecosystem. With the beginning of the disruption, all members of the same population, and
especially different taxa of biocoenosis, are not going to show the same response. The greater ability
for mobility is without doubt an advantage that enables an easier adaptation of taxa. Specific quality of
ecological amplitude, especially euryecious of taxa, and their successive long-lived quality can have
decisive significance for survival in the changed conditions of the habitats.

The fragmentation process of the habitats, and therefore the increase of the heterogenic
quality of the ecosystems, indisputably leads towards its functional imbalance. A stable landscape
system, which is at the same time balanced, is in essence a closed one. It has a particular inner
dynamic and is free of disruptions and other stochastic structural processes and events (Perry G.L.W.,
2002).

The effects of the fragmentation process

The process of the landscape fragmentation has its influence also on the habitat
fragmentation. Habitat fragmentation involves two distinct but interrelated processes. First, the total
amount of original habitat in the landscape is reduced. Second, the remaining habitat is chopped up
into fragments of various sizes and degrees of isolation. Distinguishing the impacts of these two
processes on biodiversity is challenging because they generally co-vary (Laurance W.F., 2008).

Spatially separated parts or fragments of previously compact habitats can be viewed as the
"islands" surrounded with different characterizations of ecosystems in comparison to autochthonous
state. These conditions make the process of the dispersion of taxa between different fragments, as well
as their physical and functional communication, difficult. Thus the favorable conditions for the
increase of the process of insularisation or isolation are being created. The habitat fragmentation
creates overall disruption in the whole of ecological and ecosystem processes, disruptions in the
composition of a species and structure of coenosis, as well as in the population dynamic, behavior,
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reproduction habits, and of course in the physical condition of individual species (Purdi¢ S., 2009;
Dburdi¢ S., 2010).

As we scrutinize the relationship between the habitat fragmentation processes and the
capability of the populations to survive without the danger of extinction in such insulated habitats, it is
important to notice distinction between their spatial and functional isolation. Regardless of their size,
if the populations are characterized with pronounced inability to keep connections with other
populations of the same species, they will most likely tend to disappear from the habitat fragments, the
possibility increasing with the decrease of the size of a fragment (Purdi¢ S., 2009). It is likely that
there is an increase of the possibility of the extinction of the rare and endangered species during these
processes, which is of the great importance for their protection.

If we use the postulates of the island biogeography to observe the consequences of the
habitat fragmentation, it is easy to notice the dominant connection limited to diversity and the number
of species. It is expected to find that there is a decrease in the diversity of the autochthonous species,
and the increase in the number of allochthonous, often invasive species. Ecological effects are of
course comparatively more spread as they appear in the wholeness of the ecosystem's functionality.
For example, if there is fragmentation in the forest ecosystems, we can notice disruptions in the
phytoclimatic parameters, in the function of the nutrient cycle, wild fires, and phytocenotic dynamic.
For these reasons, the forest ecosystems with the break in the successive ecological dynamic are the
ones experiencing the negative influence of the fragmentation. These are the systems without all the
stages of the phytocenotic development (beginning, growth, maturity, and climax). According to this,
it is sure that the ecological vitality and stability of the fragments can be easier to achieve if their size
is large enough to bring about the composition of the landscape elements at different stages of the life
cycle.

However, habitat isolation doesn't always have to be demonstrated in a negative context. The
habitat isolation is at times the only way for the species to survive. In this case, the landscape
fragmentation with the habitat within is an advantage. In the cases when there are pathogenic causes
and epidemic disruptions that can put in danger stability and survival of most often the carnivorous
species, the isolation can have a protective, or sanitary role to stop the transmission of the pathogenic
agent. It is certain that the landscape fragmentation increases heterogenic and mosaic qualities of
landscape elements and habitats. Some authors think that there is not one answer to the question of the
increase in the heterogenic qualities of landscape and their connection to increase or decrease of
spreading of pathogenic agents (Channell R., Lomolino, M.V., 2000). It is known that in some cases
the isolation of the diseased population is the only solution to stopping the rapid spreading of the
pathogenic agent across the surrounding matrix to the next landscape.

An especially important question connected with the discussion of all results caused by the
fragmentation processes and habitats within, is the time dynamic of appearance of its consequences.
The consequences taking shape in the extinction of populations can appear generations after the
beginning fragmentation (Tilman D., et al., 1994; Lomolino M.V., 2001; Fahrig L., 2001). The results
of the research done on the fragments of the forest ecosystems on the NW of U.S.A. have shown that
the effects of the anthropogenic changes in the structure of the ecosystems are significant and long
lived. The spontaneous restore of the vegetation in those habitats happens only after many centuries (if
during this time there are no drastic climatic changes or other influences), but the responses of the
groups of organisms which take part in the zoocoenosis composition can be registered already after
several decades (Lomolino M.V, Perault D.R., 2000).

The possibilities of overcoming the consequences of the fragmentation process

Discontinuation of habitats or their spatial disconnect that without doubt leads to their
functional isolation, is the sure consequence of the fragmentation process. Thanks to the larger
disposition of the edge effect, it is to be expected that the individuals will overcome spatial habitat
borders and will be looking for the living space in the surrounding matrix whose ecological
characteristics differ from the optimal. In the context of the application of nature conservancy, we can
conclude that the increase in quality of the surrounding matrix is the necessary process which can
decrease negative effects of the fragmentation (Ricketts T.H., 2001; Caroll C., et al., 2004; Donald
P.F., et al., 2006). Amongst other ways of management it is necessary to implement in the concept of
the nature conservancy steps that increase possibility and length of survival of disparaged individuals
that surround the matrix. It is possible to diminish the functional discontinuity created by
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fragmentation with the holistic approach that doesn't diminish the importance of the surrounding
matrix to habitats and biotic relationships happening in them.

The basic priority in the conservancy is still to increase the quality of habitats caused by
fragmentation. Many theoretical and empirical studies show that the formation of the ecological
corridors is an approach that leads to overcoming the ecological flaws in the fragmented habitats
(Semlitsch R.D., Bodie J.R., 1998; Harrison S., Bruna E., 1999; Baum K.A. et al., 2004). It is known
that the corridors tend to favor the movement of species, provide additional sources of food, give
shelter to the species after disruptions of different types, and also increase aesthetics of landscapes.
Corridors in certain area contain significant remnants of the primary vegetation that had survived after
the fragmentation (Saunders D.A., et al., 1991). Corridors increase heterogenic quality of habitats and
variety of living conditions, which leads to their mosaic quality. Corridors represent an effective
spatial and functional element that helps to diminish the negative effects of the fragmentation process
(Haila Y., 2002). The significance of the corridors can also be seen in their quality as a particular
linear fragments that represent specific habitats and thus significantly influence the increase in
numbers and variety of species.

The formation of the ecological corridors is also inseparably connected with the process of
creating protected landscapes networks. In this context, corridors are recognized as spatial connections
between nodes of the ecological networks. The formation of spatial and functional structures of the
protected areas through the system of the ecological networks and corridors will enable a decrease of
negative effects of the fragmentation process and the protection of the maximal number of species.
Networks of habitats and protected natural areas, as applied to nature conservancy, should include
large number of fragments that are part of the migration range of species, and are distributed in
optimum spatial distance. At the same time, adequately chosen activities of management should
provide a mosaic of successive habitat levels within a protected natural resource. Neither fragments
nor reserves are islands; they are under the strong influence of other habitats in the mosaic of a
landscape (Wiens J.A., 1994).

Concluding statements

The study of the influence of geometrical changes of form and structure of newly formed
habitats (size, shape, distance, etc.) upon the functioning of an ecosystem, is a logical starting point for
seeing complex consequences of the fragmentation process which in its essence appears in the spatial
dimension. The effects of habitat fragmentation are often primarily connected with the key causes for
endangering populations, especially of rare and endemic species. The universal consequence of
fragmentation is discontinuity of habitats. All other consequences are shown as results of mutual
influences and connections between new formed habitats and surrounding environment, and of many
abiotic and biotic relationships forming and overlapping within various habitats.

The importance of theoretic, especially with quantitative parameters studies of the process
and consequences of fragmentation has greatly benefited protection of biodiversity. Amongst the
approaches emerging from the above studies relating to nature conservancy, we can discriminate the
formation of ecological networks and corridors. Their existence in landscapes, especially with
adequate ways of management and dynamic functionality, makes it possible to provide ecological and
biogeographical conditions that can decrease negative effects of discontinuation of habitats and
ecosystems.
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