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U3Bopa: ®nopuctmukm gusepsutet CPM ,Jdenndnatcka newyapa” je 3Ha4ajHO YrpoXKeH Lwupe-
HeM MHBA3MBHUX dusbaKa. MNopes TEPeHCKUX UCTpaXKmnBakba Koja cy odyxBaTana cakyn/barbe
duspHoOr maTepujana Ha nogpydjy CPM ,,Aenndnatcka newyapa”, y pagay cy NpuKyn/beHu npm-
MapHW 1 CekyHAapHU nogauu. MpumapHu nogaum 3a notpede ose cTyamnje godujeHu cy npu-
MEHOM TeXHWKe YNUTHUKA ca ynpas/baunma 3awTtuheHor nogpydja - JM ,,BojsogmHawyme” n
TEXHWMKe eKcrnepTCcKor MHTepBjya ca NnpeAcTaBHMKOM [MOKpajuHCKOr 3aBoAa 3a 3alUTUTY NpUpPo-
ae. CeKyHAApHM NoAaLm cy NpUKyN/beHU y Unsby Sosber pasymeBatba U LUMpPEr carnefaBakba
ynpassbarba CPM ,denndnatcka newdapa“

Ha ocHOBY TePEHCKMX UCTPaXKMBaba, aHaIM3e NPUMAPHUX U CEKYHAAPHUX NoAaTaKa, MHBA3MB-
He du/bHe BpCTe Cy MPeno3HaTe U Kao K/byuHM yrpoxkasajyhun daktop. Y uusby U3HanaxKema
HajnoBO/bHUjMX MPENopyKa 3a NPEBEHTUBHE Mepe 3alUTUTE U Cy3dUjarbe MHBA3UBHUX SUBHUX
BPCTa M yHanpehere CTaHMLWITa, U3BPLUEHA je aHann3a GNOPUCTUYUKE CTPYKTYPE U CacTaBa OBUX
OUIbHMX BPCTa, HHUXOBOT MOPEK/IA Kao M HauMHa LuMpetrba M pasmHoXKasatrba. Ha nogpyyjy CPNM
,Aenndnatcka newdapa” KOHCTaTOBaHO je 39 MHBA3MBHUX dU/bHUX BPCTa (4,33% o4 yKynHe
dnope) pasnuuute KaTeropmje MHBasMBHOCTM, Mehy Kojuma npeosnahyjy 3esbacte, jeaHoro-
Anwbe, ceBepHoaMepuyke BpcTe 13 pamunnje Compositae. Mepe 3awTuTte odyxBaTajy Kap-
TUparbe CTaHMLUTA MHBA3MBHUX BPCTa, YCNOCTaB/batbe CapaHe Ca YyNpaB/bayvma v HayuyHUM
WMHCTUTYLMjaMa, CTa/IHXU MOHUTOPUHT YIPOXKEHMX CTaHWULWITA M OU/bHUX BPCTa Kao M opmuparbe
nocedHOr ceKTopa Hag/1exHor 3a yHanpehere duoausep3uTteta.

KrbyuHe peun: CPM ,, Jenndnatcka newyapa”, G1opuUCTUUKM ANBEP3IUTET, MHBA3MBHE dU/bHE
BpCTe, Mepe 3alTuTe.

YBOA

Mo doratcTey dnope, Penydnnka Cpduja npea- ®daxTopy Koju yrpoxasajy GpopuUCTUUKM An-
CTaB/ba jefaH of, rnodanHux ueHTapa SusbHe pas- BEep3MTeT, OAHOCE Ce U Ha uenokynaH dmoamn-
HoBpcHocTU. Ha noapyujy Cpduje ce Hanasm yak  BepsuTeT. Yrpoxasajyhe daktope unHe cnegehe
18% yKynHe BackynapHe dnope Espone u 1,7%  aKTMBHOCTM: NPOMeHa HameHe Kopuwherba 3e-
yKynHe ceeTcke dnope (2011/c). M/bULWTa (ryduTak, dparmeHTaumja 1 gerpagaum-
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ja cTaHWwWTa), NNaHTaXKHO y3rajatbe€ MOHOKYATYp-
HUX SU/BHUX BPCTa, WMpPEeHe No/bonpuBpesHOr
3eM/bMLITA, Hace/ba, MHAYCTPUjCKMX 0dnacTy,
npekomepHa eKkcnioataumnja dMONOLWKKX pecyp-
Ca, yHolWere a/IoXTOHUX BPCTA U TEHETCKU MO-
AndurKoBaHMX opraHusama, 3araherbe Basgyxa,
BOAE M 3eM/bULLUTA, KIMMATCKe NPOMEHe U Npo-
MeHe NPUPoAHOr pexmnma sogocTaja (Mujosuh,
2012). JepaH on mepa ovyBarba dnoausepsmTeTa
(camum TMM 1 GAOPUCTUYKOT AUBEP3UTETA) HEKOT
noapyuja je fa ce oHo npornacu 3awTuheHnm. Ha
Taj HAuMH ce orpaHunyaBa Kopuwherbe NPUPOAHUX
pecypca, Kao v aKTUBHOCTU KOju yrpoKaBajy duo-
anBep3uTer.

McTpaxnBarba MHBA3MBHMX BPCTa, 3a notpede
0BOT paja, BpleHa cy y CneunjanHom pesepsaTy
npupoge ,[enndnartcka newyapa“” Koju ce Hana-
31 Ha Teputopuju Al BojsoaunHa, y jyromcrou-
HOMm geny MNaHoHCKe Hu3unje, Tj. Y jy»kHOom baHaTy.
Hberosa yKynHa nospwmHa nsHocu 34.829,32 ha
(Ctjenanosuh-Becennunh, 1953; lfajuh,
1983; 2008). CneumnduyHoct Jenndnatcke newya-
pe ce ornega y pesbedy, Kora YMHe nelyaHe avHe
ca CBOjUM MehyANHCKMM Aenpecujama, cTeapajyhu
BEOMa BE/IMKe pas/iMKe Y HaZMOPCKOj BUCUHM, Of,
2 po 30m. YepHo3em Ha KapOOHATHOM €O0/ICKOM
necky (KowaHuH, 2002) u BereTaumja cTBapajy
MUWKPOK/IMMAT U YCNOBe CpeauHe jeAUHCTBEHe
y EBponu (Fajuh, 1983; 2016/b). Ynpaso u3 Ha-
BeeHUX pasnora, oBO nogpydje je 1977. roguHe
npornaweHo 3a CneuunjanHu pesepsaT npupoge
(KyamaHoBuh,1994; Mepgapesuh etal., 2004).

Y okBupy rpaHuua CPN ,Oenvdnatcka newya-
pa“ ce mory Hahu SpojHe eHAEMUYHE, PENNKTHE,
eHAEeMOo-peNInKTHe BPCTe, 3aTUM 3awwTuheHe anu
n yrpoxkeHe dusbHe BpcTe. 3Hadyaj odyBama CPI
LHAenvdnartcka newyapa“ NnpenosHar je 1 og, cTpa-
He MHorux mehyHapogHux opraHusauuja, Te je
0BO nogpyuyje npornaweHo 3a Moapyyja og mehy-
HapoAaHor 3Hayaja 3a SusbKe - IPA nogpyyje (eHrn.
Important Plant Areas — IPAs), kao 1 3a lMNogpyuyja
og, mehyHapogHor 3Havaja 3a nTuue - IBA nogpyuy-
je (eHrn. Important Bird Area). Takohe, y okBupy
rpaHuua CPM ,Adenubnatcka newdvapa” Hanasu
ce Pamcapcko nogpyuyje ,,J1adygoso okHo". CPIN
y2Aenndnatcka newyvapa“ je 1997. roguHe npeano-
»KeHa 1 3a UNESCO-8 mehyHapoaHu nporpam MAB
— ,HoBek u duocdepa” (Mysosuh, Marwkosuh,
2015).
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Lln/b pana je fa ce npeacTaBy TPEHYTHO CTakbe
dnopuctmukor ansepsuteta CPN ,denndnatcka
newyapa“, uctpaxke nHBasmBHe dusbHe BPCTe Kao
yrporkasajyhu dakTop dnopuctmykor amsepsunTte-
Ta ¥ NpejJ/ioXKe afleKBaTHe Mmepe 3aLTuTe.

MATEPUJAA 1 METOAE PAAA

TepeHcKa UCTparkmnBatkba CNpoBeAeHa Cy TOKOM
BeretaumoHe cesoHe 2016. roauHe y Lu/bY aHa-
nnse dopuUcTUYKe CTPYKType. BusbHM maTtepujan
KOju je TOM MPUINKOM MPUKYTJ/bEH je AeTEPMUHU-
caH u xepbapm3oBaH. [leTepMmHaLmja je usBpLieHa
CTaHAapPAHOM GNOPUCTUUKOM METOAOM, Kopulwhe-
wem ogroeapajyhe nutepatype (CtjenaHosuh-
Becennuwnh, 1953; Jocudosuh, 1970-1986;
JavorkaiCsapody, 1975;Tajuh, 1983; Capuh,
1992).

Mopes TepeHCKUX UCTparkmBara y paay cy
NPUKYMN/bEHU MPUMAPHU U CEKYHAAPHWU noaa-
uun. NMprumapHK nogaum 3a notpede ose cryguje
[0OUjeHN Cy NPUMEHOM TeXHMKE YMUTHUKA Y ca-
pafreu ca ynpassbadmma JI ,,BojsoanHaluyme”
TEXHUKE eKCNepTCKOr MHTEepPBjya ca NpeacTaBHM-
KoM MoKpajuHCKor 3aBoAa 3a 3aWTUTy NpUpoae.
YNuTHUK odyxBaTa Tpu rpyne nuTamba. Mpsa rpyna
ce ogHOCKUMA Ha 3aWTUTY GIOPUCTUYKOT ANBEP3U-
TeTa, gpyra rpyna Ha capaghy ynpas/baya u no-
KaJIHe 3aje4HuMue Yy Noc0BMMa ynpassbarba CPI
LAennbnatcka newyapa“, ook ce Tpehu ceT nuTa-
Ha 04HOCKO Ha PpaKTope Koju yrpoXKasajy noapyy-
je CPM ,,Aenndnatcka newyapa“

EKCnepTCcKU MHTEPB]Y je MHTepBjy Koju nocTa-
B/ba Npodnem y LeHTap gewasawa (eHrn. ,the
problem-centered interviews”). To 3Hauu ga ucnu-
TaHUWK He NpeacTas/ba cede, Beh npyxKa ekcnepTtu-
3y Y KOHTEKCTY HEFrOBOT MHCTUTYLMOHANHOT OKBU-
pa 1 opraHusaumoHe cTpykType (Meuser and
Nagel, 1991). Llnu/b oBOr eKcnepTcKor MHTEPBjya
je podujarbe AyS/bUX, KOHKPETHUX, KBANUTATUB-
HUX MHGOpMaLmja o So/bem pasymeBatby 3aLUTUTE
dbnopucTUUKOr AMBEP3UTETA U UHBA3UBHUX dUJb-
HUX BPCTa.

CeKyHAapHM Nojaum ce NpuKyn/bajy y Lnmwy
bdosber pasymeBahba M LIMPET carfiegaBakba 0dpa-
husaHe Teme. OBM Nnogaum odyxBaTajy MTepaTtypy
KOja NpeacTaB/ba OCHOBY UCTPAXKMBAYKOr paja. 3a
notpebe KomnaeTHe aHa/n3e MHBa3MBHUX OU/b-
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HUX BPCTA, HMXOBOM NOPeKaa, Haj3acTyNn/beHK-
jUX KMBOTHUX GOPMM, HAUMHA PA3MHOKABakba,
cTeneHa MHBa3MBHOCTU U Ap. MHOpPMaLMja of
3Havaja, KopuwheHa je enekTpoHcKa dasa noaa-
Taka ,Jlucta HBa3MBHMX BpCTa Ha noapyyjy Al
,BojsoanHe” (2016/c), kKao 1 nydanKaumje Koje ce
b6ase oBom Temom (CKouajuh etal. 2008; AHau-
koB et al., 2013; Hukonwnh et al., 2015).

Takohe, y pafy cy cakyn/beHa M aHanu-
3MpaHa peneBaHTHa AOKYMEHTA, Kao WTO cy
3akoH o 3awTutu npupoge (,CnyxdeHun rna-
CHUK PC” &p. 36/2009, 88/2010, 91/2010 wu
14/2016), CtpaTternja 61osoLKe pasHOBPCHOCTM
Penydnuke Cpduje (2011/c), NnaH ynpas/barba
CPN ,Odenndnatcka newdapa“ (2011/a), Ypeada
0 3awTtuTn CneuujanHor pesepsata npupoge
LAenndnatcka newdapa“ (2008) (1 gpyra AOKy-
MEeHTa) Kao M Nodaum 0 PaHUjUM UCTPaXKMBakbMMa
y odnactu ynpassbakba 3awTruheHMm nogpydjuma
1 3aWTUTE GNOPUCTUYKOT AMBEp3UTeTa.

PE3YATATHU

Ha Teputopmju pesepBaTa Hanasu ce yKyn-
HO 900 pasnuuuTux Bpcta dusbaka (1998).
Mpema 6pOojHOCTM, HAjAOMUHAHTHMjA dammauja
je Compositae (42 Bpcte), 3aTum Poaceae (34),
Fabaceae (21), Caryophyllaceae (16), Brassicaceae
(14), Ranunculaceae (13), Rosaceae (13),
Lamiaceae (11), Apiaceae (10), Plantaginaceae (9)
n Boraginaceae (9). ®amunnje Koje ynHe no He-
KonuKo BpcTa cy: Cyperaceae (7), Asparagaceae
(7), Crassulaceae (6), Rubiaceae (6), Salicaceae
(6), Amaryllidaceae (5), Campanulaceae (5),
Caprifoliaceae (4), Oleaceae (4), Orchidaceae (4),
Polygonaceae (4), AOK cy NpeAcTaBHULM NpeocTa-
nmx pamuivja 3HaTHO Makbe 3acTynsbeHu (Fajuh,
1983; CtjenaHosuh-Becennunh, 1953; 1998;
2011/b; 2016/c).

Ba)kHO je uctahm pa je Ha Teputopuju CPM
,2denndnatcka newyvapa“ 3adenexeH 3HayajaH
Op0oj eHAEMUYHUX U PENUKTHUX BPCTa, U To: 23
NMaHOHCKa eHAemuTa U cydeHgemuta (Paeonia
officinalis subsp. banatica, Rindera umbellata,
Fritillaria degeniana, Iris pumila, Viola altayana
n ap.), 7 penuktaux spcta (Adonis vernalis,
Comandra elegans, Orchis mascula, Prunus
tenella v op.), of KOjux cy TpU yjeaHo eHaemo-pe-

NMKTHe BpcTe (Adonis vernalis, Paeonia officinalis
subsp. banatica, Rindera umbellata) (My3osuh,
Mawkosuh, 2015; 1998; 2011/b).

Pe3ynTtaTt aHanuse NPUMapPHUX U
CEeKyHAapHUX NogaTaka

Ha ocHoBY aHanu3e nogartaka AodujeHnx me-
TOAOM YNUTHWUKA W aHaNu3e cagpikaja ekcnepT-
CKOT MHTEpBjya, Kafa je pey o pakTopmma Koju
yrposkasajy ¢snopy CPM ,denndnatcka newyapa”
YCTAaHOB/bEHO je Aa ce paaun O NPUPOAHUM daK-
TopMMa. JefaH of, KX Cy YeCTM NoXKapu Koju ce
JelaBajy ycies KNMMATCKUX yC1oBa cpeanHe (Bu-
CoKe TemnepaType netn) u mopdonorvje dusmbaka
Koje HacesbaBajy 0BO noapydje (cysa, np1MsemHa
3e/bacTa Beretauuja). Jow jegaH of NpUPOSHUX
baKTopa Koju yrpokasa GNOpUCTUYKMN AUBEP3UTET
[Oenndnatcke newvape je n cykuecmsHa dasa pa-
3B0ja *dyHacTux popmu — Crataegus monogyna.
KbyHacTe BpcTe pacTy v WKUpe ce Ha payyH CcTa-
HULITa CTEMNCKMX 3e/baCTUX BPCTa, KOje cy Beoma
BakKHe 32 GNOPUCTUYKM anBep3uTeT Jenndnatcke
newyape. OBaj Nnpodaem je HacTao Kao nocneamua
3adpaHe nawaperba Ha NojeAMHUM IOKaAUTETUMA
[Oenndnatcke newvape.

Mopen, npupoaHuMx, aHTponoreHu dakTopm
KOjU yrpoKaBajy buoamnBepsnTeT, Cammum TUM U
dnopuctuukm gusepsutet CPM “Aenndnatcka ne-
Wwyapa” cy: cakyn/baktbe NEKOBUTUX dU/baKa, akK-
TUBHOCTU U3NETHWKA, UHTPOAYKLMja aIOXTOHUX U
WHBA3WBHUX BPCTA, AMB/bE AEMNOHUje, HeneraaHa
rpagma (3aysmmarbe 1 HapyllaBarbe NPUPOSHNX
CTaHWLWITA), OTBaparbe No3ajMmULITa Necka (yKna-
Hbakbe MOBPLUMHCKUF C/10ja 3eM/bULLTA, HapyLla-
Bakbe NPUPOAHUX CTAaHULLITA).

MehyTtum, 6e3 063upa Ha Bennku Spoj dak-
TOpa Koju yrpokasajy G1opUCTUYKN AMBep3UTeT
0BOr NoApyyja, yT1Laj MHBA3MBHUX OU/bHUX BPCTa
Ce MOXe jacHO u3agojutu. Hamme, ynpas/baum
CPI cy nHBa3nBHe dusbHe BPCTe NPeno3Hanun Kao
jenaH og Bogehux yrporkasajyhux daktopa dno-
puctuykor ausepsuteta CPN ,denvdnatcka ne-
wyapa“. Tepatbe ekcrnepata cy y cKaagy ca pesyn-
TaTMma A0OMjEHUM TePEHCKUM UCTPaXKMBaHMMa.

MPUCYTHOCT MHBA3UBHUX SU/BHUX BPCTa je
Hajyou/bUBMja Y3 LUYMCKe NyTeBe, Kao U CTerncKa
CTaHWULLTa, rAe Cy YecTo OBe BPCTE AOMUHAHTHE.
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Takohe, nogjefHaKo Cy 3acTyn/beHe Ha neluyap-
CKMM, LIYMCKUM, 3N U MOYBAPHUM CTaHULWITUMA
Ha camom odoay pesepBsaTa. JIOKanAUTETH ca Haj-
OpojHUjMM Nonynaumjama oBUX BPCTa Hanase ce y
noApyvjuma MHTEH3UBHMX YHOBEKOBUX aKTUBHOCTH,
a 3aTMM Y KOHTaKTHOj 30HM Pe3epata n nosbonpu-
BpeZHMX NnospwuHa. 3adpurasajyha unrbeHumLa
je [a NoKanHO CTaHOBHMULITBO Hacesba Lywape n
[enndnaTa raju nojeanHe MHBA3MBHE BPCTE Kao
YKpacHe, Yume AOMPUHOCKU HbUXOBOM OMCTaHKY U
LIMpeHy BaH rpaHUL,a pesepsara.

Pe3yntatm GNOPUCTUUKUX UCTPAXKUBAHLA

Ha ocHOBY TepeHCKMX UCTPaXKMBakba U aHaNu-
3e focTtynHe 6ase nogataka (2016/c), Ha noapyuyjy
CPM “Oenndnatcka newyapa” KOHCTAaTOBAHO je
YKYNHO 39 MHBA3MBHWUX BPCTA, OZ KOjUX Cy Haj-
opojHuje cnepehe: Acer negundo L., Ailanthus
altissima (Miller) Swingle, Amaranthus retroflexus
L., Ambrosia artemisiifolia L., Amorpha fruticosa
L., Asclepias syriaca L., Consolida orientalis (S.
GayinDesm.) Schrod., C. regalis S. F. Gray, Conyza
canadensis (L.) Crongq., Cyperus strigosus L.,
Cytisus scoparius (L.) Link., Datura stramonium
L., Echinochloa oryzoides (Ard.) Fritsch, Elaeagnus
angustifolia L., Erigeron annuus (L.) Pers.,
Fraxinus americana L., Oenothera biennis L.,
Paspalum paspaloides (Michx.) Scribner, Robinia
pseudoacacia L., Solidago canadensis L. n S.
gigantean Aiton.

i OcTtane bubHe Bpcte 95,7 %
k4 MHBa3uBHe Bu/bHe BpcTe 4,3%

padunKoH 1: MpoueHTyanHN yaeo MHBA3UBHUX OU/b-
HUX BpcTa; U3BOp: opurnHan

MNHBa3MBHe BpCTe YMHE YKYMHO 4,3% dumbHnx
BpCTa Ha nogpyyjy CPM ,, Aennbnatcka newdapa”
(fpadmkoH 1).

Mpema TaKCOHOMCKO] NPUNagHOCTM, HajBe-
hu dpoj MHBa3MBHUX BPCTa Npunaga Gamuamjm
Compositae (10 Bpcra). 3aTum, Npema dpojHOCTH
3HATHO Cy 3aCTyrn/beHe MHBA3MBHE BPCTE M3 bamu-
nnje Amaranthaceae (6), Poaceae (4) v Fabaceae
(3). NpeocTanux 16 MHBa3UBHUX dU/BHUX BPCTA,
rotToBo je nogjesHako pacnopeheHo y ciege-
hum damunujama: Aceracae (1), Apocynaceae
(1), Brassicaceae (1), Chenopodiaceae (2),
Cyperaceae (1), Elaeagnaceae (1), Moraceae (1),
Oleaceae (2), Phytolaccaceae (1), Ranunculaceae
(2), Scrophulariaceae (1), Simaroubaceae (1) n
Solanaceae (1) (paduKoH 2).
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MPadm1KoH 2: TaKCOHOMCKA NPUNALHOCT MHBA3UBHUX BU/bHMX BpCTa; U3BOP: OpurnHan
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MpaduKoH 3: }unsoTHe popme MHBA3UBHUX SU/BHUX BpCTa; U3BOpP: opuruHan

Ha MpaduKoHy 3, npukasaHe cy *Kk1MBoTHe popme
MHBa3nBHUX SU/bHUX BpcTa. HajdpojHuje cy 3e/mba-
cTe jeaHoroguwrbe dusbke (21) n 3e/bacTe BULe-
roauwmse (9), ApBeHacTUX BpCTa je 6, AOK cy KOy-
HacTe MHBA3WBHE BPCTE HajMakbe 3acTyrnsbeHe (3).

Mpema nopekny, o, yKynHo 3adenexxeHux
39 MHBa3MBHUX OU/bHUX BpcTa, 17 notuye wm3
CeBepHe AmepuKe. YKyNHO 5 nHBa3mMBHUX BPCTa
cy ayToxToHe y CeBepHOj M Jy»KHOj AmepuLn, JOK
CaMo 2 BOZe MOpeKso U3 JyxkHe Amepuke, a Tpu
cy nopeknom us CesepHe Amepuke, Ayctpanuje u
OkeaHuje. 3aTMMm, 3HaTaH pP0Oj MHBA3UBHMX dU/b-

HUX BpCTa noTuye u3 Asuje (4), Asmje n CeBepHe
Amepuke (1), Asunje n Espone (2). Mpeoctanmx 5
BPCTa, BOAM NOPEK/IO €A PA3/IMUUTUX KOHTUHEHATA
1 pas3nnuuntux genosa Espone (MpadukoH 4).

Ha paduKoHy 5 npuKasaH je HauuH MHTPOAYK-
Lje MHBa3UBHUX SU/bHUX BPCTA HA UCTPAXKMBAHO
noapyuyje. Tako je 16 BpcTa C/1ly4ajHO YHETO, AOK je
13 BpCTa HAMEPHO YHETO Y /by HaTypanmsaumje
BpCTe. 3a npeocTannx 9 UHBA3UBHMUX OU/bHUX Bp-
CTa, HAYMH YHOCA je HenosHar.

Of, cBMX MHBa3UBHUX OU/baka 3adenexeHunx
Ha UCTPaXXMBAHOM Noapydjy yKynHo 14 Bpcra ce

18

17
16
14 CeBepHa AMepuKa
© 12 I C.nl. Amepuka
2 10
a JyxkHa AmepuKa
9 8
& [ | CeBepHa AmepwKa 1 Ayctpanuja
6 5
2 A3uja
4 3
) 2 I OcTano
0

Mopekno

padumkoH 4: NopeKkno MHBaA3UBHUX BUBHUX BpCcTa; U3BOp: opurMHan
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9 CnyyajHo yHeTe
HamepHo yHeTe

HenosHaT HaumH YHOCa

HauuH uHTpoayKuuje

padumKoH 5: HaunH nHTpoaykumje duwHUX BpcTa; U3BOpP: opurnHan

WMPK ,MPUPOAHO, Tj. pa3HOLWEeHeM cemeHa, pu-
30MMMa, CTO/IOHaMa, KOPEHCKUM M3gaHumma. 12
BPCTa Ce NPOLUIMPUIIO TPrOBMHOM CEMEHCKE pode
OU/BHUX KyNTYpa (,,luMperbe TpaHcnopTom®). 7 UH-
Ba3MBHUX BPCTa Cy YHETE Kao KyATypHe, Kako &u
ce rajune y npexpamdeHe, bapmaueyTcke 1 apyre
cBpxe (,,noderne Bpcre”). 2 HBa3uBHe SUsbHE Bp-
cTe cy ce rajune y dawTama v BpTOBMMa, odaKkne
Cy Ce NpoLluMpuae 1 Ha Apyra cTaHuwra (,,ocnodo-
hHeHe BpcTe”). 3a 7 BPCTa HaUMH WMpeHa je Heno-
3HaT (MpadmKoH 6).

Ha MpaduKoHy 7 npuKasaH je cTeneH MHBa-
3MBHOCTM oBMX BpcTa. Og ykynHo 39 BpcTa, camo
20 BpcCTa je KNacuPUKOBAHO MO UHTEH3IUTETY UH-
Ba3MBHOCTW, AOK 3a npeocTtanmx 19 BpcTa Hema
nHbopmaumja.

Kapa je pey o jako MHBa3MBHUM BpPCTama, Bp-
cTe Acer negundo, Ailanthus altissima, Amorpha
fruticosa cy umane WUPOKY NPUMEHY Y Nej3aXKHOoj
apxutekTypu. Kopuctuae cy ce y napkosmma, ap-
BOpeauMma, NnpMBaTHUM BpTOBUMA. BpcTa Erigeron
annuus je rajeHa Kao [eKOopaTUBHa BULIErogu-
WHa. 3abenexeHa je Ha CTEMNCKMM, neluyap-
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MpadmKoH 6: BeKkTopy Wnpera 6UbHUX MHBA3UBHUX BPCTa; U3BOpP: opurMHan
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19

“Jako MHBa3MBHO”
M “CnopapnuHo uHeasmeHe”
“MoTeHumjanHo MHBa3nBHe”

M Hema nHdopmauuja

CreneH MHBA3UBHOCTU

padukoH 7: CteneH MHBA3MBHOCTM BpcTa; U3BOp: opurmHan

CKMM CTaHULWITUMa, Kao U y3 nytese. Ambrosia
artemisiifolia n Asclepias syriaca cy Beoma yecTe
MHBa3uBHe BpcTe Ha noapydjy CPM ,OdenndnaTcka
newyapa“. 3anocnenu y JN ,BojsognHawyme” cy
BpcTy Asclepias syriaca 03HaunnM Kao Beoma arpe-
cMBHy. HeKaga je rajeHa 3a notpede nyenapcrsa,
a HEeH MexaHu3am wupera (nyuarbe naoposa
no cywemy) je omoryhro ga noctaHe BeOma UH-
BasnBHa dusbHa BpCTa. ,,Jako MHBa3MBHA BpPCTa”,
KopuwheHa CKOpo ABa BeKa 3a Be3MBakbe NECKa,
Tj. y 6opdu npoTuB eoscke eposuje je Robinia
pseudoacacia. Jake nspaHauyke cnocodHOCTU Koje
noceayje osa Bpcta oHemoryhaBajy teHo ykna-
Hakbe ca nogpydja CPMN ,denndnaTcka newyapa“
Og, ,,CnopaanyHo MHBA3MBHUX BpcTa” Oenothera
biennis v Solidago canadensis NHTpoAyKoBaHe cy
Kao [eKopaTuBHe BpcTe. YNPKOC YNHEHUUM A3
je pey o MHBa3MBHMM Odu/bKama, OBe ABe BPCTE
ce v gaHac raje y bawtama Kao AeKopaTuBHe Ha
nogpyyjy Aenndnatcke newyvape. Mehy Bpctama
Koje cy cBpcTaHe y rpyny ,[MoTeHuMjanHO NHBaA-
3MBHUX BpcTa“ je u BpcTa Elaeagnus angustifolia
KOja je MHTPOAYKOBAHA M rajeHa Kao AeKopaTuBHa
1M MmegoHocHa. OBa BpcTa Npema HaBoguMma ynpa-
B/baya yrpoasa NpU3emHy, 3e/bacTy, aaun u xoy-
HaCTy ayTOXTOHY BereTauujy. Kao aekopatvmsHa
BPCTa Ha Wupem noapyyjy lenvdnartcke newyape
raju ce u nHBasmBHa BpcTa Datura stramonium

KOja MMa CnocodHOCT OP30T U YCNELLIHOT WWpeHsa.
MomeHyTa BpcTa MMa BaXkHy NpumeHy y dapmatie-
YTCKO] MHAYCTPUjn.

MexaHu3mu Wwupera UHBa3sUBHUX
Su/bHUX BpCcTa

MNHBa3neHe dus/bHe BpcTe ce Beoma Op30
apanTupajy Ha HoBe ycnoBse cpeaunHe, bopmunpajy
ctadunHe nonynauuje yrpoxkasajyhu aytoxToHe
BPCTE M HUXOBaA CTaHULWTA. Hb1MxoBa arpecMBHOCT
ce ornefia y MexaHUM3my LUMPeHa, KOju 3aBUCK Of,
a4anTMBHUX MOPQONOLLKMX KapaKTepUCTMKa Bp-
cTe. AHanmMsom podujeHux nopataka, Hajuewhw
MEeXaHW3MM OMCTaHKa U LWMpPeHa MHBA3UBHUX
OubHKMX BpcTa Ha noapyyjy CPN , AdenvudnaTcka
newyapa“ cy cnegehu: HauMH onpalmrBarba, Npo-
AyKUMja Be/IMKe KOIMYMHE CeMeHa, BereTaTuBHO
pa3sMHOMaBakbe U LMpere KOPEHOBOT CUCTEM.

PasBujeH mexaHn3am camoonpalumnsatrba (ay-
Toramuja) umajy cnegehe spcre: Ailanthus alti-
ssima, Datura stramonium v Solidago canadensis.
OnpawwnBare nomohy MHceKaTa UM eHToOMOdU-
Nvja je Hajuewhu BMA onNpawmnBakba MHBA3UBHMUX
Ou/bHMX BpCTa. YKYyNHO 28 WMHBA3MBHMX BpCTa
ce onpaluyje uHcekTuma. Apyrn Hajuewhn Bupg
onpalwuBara dusbaka je seTpom (aHemoduau-
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Arba KanuHuh, MeaHa bjenos, Aparvua Odpatos-lNeTtkosuh, JeneHa Tommnhesuh-Aydbesunh

ja). Ha noapyujy CPMN ,denudnatcka newdvapa”
pacTe yKynHO 18 MHBa3MBHMX OU/bHUX BPCTa Koje
Cce onpallyjy Ha OBaj Ha4YMH, O, KOjUX Cy Haj3Ha-
yajHuje: Acer negundo, Ambrosia artemisiifolia v
Amorpha fruticosa.

PacejaBarbe cemeHa u pasHollere Na1oA0Ba
npeacTas/ba jefaH o4 MexaHu3ama wupera. Ha
nogpyyjy CPM , Jenndnatcke newvape” 3 nHBa-
3MBHe BPCTe MMAjy pa3BUjeH MeXaHW3am camo-
pacejaBatba (ayToxopwja): Consolida orientalis, C.
regalis u Cytisus scoparius. Oa ykynHo 39 uHBa-
3MBHUX OU/bHUX BpPCTa, cemMeHa 24 BpcTe ce pa-
cejaBajy aKTMBHOCTMMaA KMBOTUHA (300x0pHUja),
ceme 21 BpcTe ce pacejaBa BETPOM (aHeMoOxopu-
ja), ceme 8 BpcTa ce pacejaBa AejcTBOM Boae (Xu-
Apoxopuja), OK pacejaBatbe cemeHa 12 nHBa3mB-
HWUX SU/bHUX BPCTa 3aBUCU O, aKTUBHOCTU YOBEKA
(aHTponoxopwuja). Takohe, HeKe NHBA3UBHE dusbHE
BPCTE KOPUCTE UCTOBPEMEHO 3 UK 2 MexaHu3am
pa3HoleHa NA0A0BA, WTO CBEAOUYM O HUXOBO]
arpecuBHOCTMU.

JepaH og mexaHu3ama Koju omoryhyje dpso
WMpere je U NpoayKuunja BeNMKe KONMYMHE ce-
MmeHa no dusbun. Tako Ha npumep: Ailanthus
altissima npoaykyje oko 325.000 cemeHa,
Amaranthus retroflexus oko 500.000 cemeHa u
Conyza canadensis no 200.000 cemeHa (2016/c).

BereTaTMBHO pa3mHOaBatbe KOPEHCKUM 13-
JaHUMMA KOPUCTU YKYMHO 5 MHBA3MBHUX OU/bHUX
BPCTa MUCTpPaXMBaHOr nogpyyja. YKynHo 4 spcre
pa3MHO}KaBajy ce pusoMmmuma.

C 003upom Aa, Kao WTO je HAaBeAEeHO, WH-
Ba3MBHe OU/bKe NpeacTaB/bajy BENUKY MpeThy
ayTOXTOHOM AuBep3uTeTy dusbaka, noTpedHo je
cnpoBoauTh oarosapajyhe mepe 3awTtute. Beoma
BaKHy y/iory y 3awTtutn duoausepsuTeTa Mma
NpMMeHa 3aKOHa M 3aKOHCKUX peryiaTuea, cTpa-
Ternja U NnaH ynpas/baka 3awTtuheHor noapyy-
ja. Mpobdnem MHBa3MBHUX BPCTa, MPBEHCTBEHO je
npenosHaT y 3aKoHy O 3aliTUTK NpUpoae rae je
(,CnyxbeHn rnacHuk PC“ 6p. 36/2009, 88/2010,
91/2010 1 14/2016), npema YnaHy 82. 3a6parbeHo
YHOLLEeH€e a/IOXTOHMX BPCTa Y NPMPOAHa Nogpyy-
ja. 3atum, Ctpatervja SMonoLwKe pasHOBPCHOCTH
Peny&nnke Cpduje 3a nepuog og 2011. o 2018.
(2011/c) nponucyje mepe 3awTuTe droaneepsn-
TeTa Kaja Cy Y NuTakby MHBA3nBHe du/bHe BpCTe.
Takohe, BaxkaH JOKYMeHT y 60pdu NpoTuB MHBa-
3MBHUX dU/BHUX BPCTA je ,MnaH ynpasmarba CPI
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yAenndnatcka newdyapa“ 3a nepunog, og 2011. go
2020.“ (2011/a). OBum nnaHom, ynpassbad JI1
,BojsoanHawyme” npegsuha mepe dopde u cy-
30Mjarba MHBA3MBHUX dU/bHUX BpcTa. CBa Tpu Ao-
KyMeHTa je moryhe akTMBHO NpMMerbUBaTy.

AVICKYCHJA

BehnHa MHBa3MBHMX OU/BHMX BPCTa Ha Npo-
cTopy BojsoaunHe npunaga ¢amumnmju Compositae
(Anaukos etal.,, 2013; 2016/c), wTo je cayyaj v Ha
ncTpaxkusaHom nogpydjy CPM ,Oenndnatcka ne-
wyapa“. OBe BPCTe NMO3HATE Ka0 KOCMOMOUTCKE,
pacnpocTpateHe cy y roTOBO CBMM KJAMMATCKUM
30HaMma LWTO yKasyje Ha HMXOBY BEAMKY ajan-
TUBHY CMOCOOHOCT. YNpaBo U3 Tor pasnora BpcTe
damunnje Compositae Ha TepuTopuju pesepsaTa
£0dpo ycnesajy Ha CBMM TUNOBMMA CTAHULUTA.
MHBa3mMBHe BpcTe Koje npunagajy oBoj bamunnju
3adenexeHe Ha Teputopuju CPIM nnogoHoce roto-
BO TOKOM Lienor BereTaTMBHOr nepuoaa, of maja
[0 OKTOOPa, WTO je jolw jeaHa of, BarKHUX cTpaTe-
rmja 3a uxoBo wupere. Koa HeKUX BpCTa, Kao
LWTO je amdpo3suja, KNMjaBOCT CEMEHA ce 3a4prKaBa
M Ha HUCKUM TemnepaTypama, a/iv U HaKOH yBe-
Hyha Susbke (2016/c). Kao wro je Beh HaBegeHo
BeIMKK 6poj BpcTa pamunumje Compositae raje ce
Kao AeKopaTMBHe LUTO Takohe JONPUHOCU HUXO-
BOM LUUPEHDY.

OcTane MHBasMBHe dU/bHe BpCTe ce mory Hahu
Ha CBUM CTaHUWTMMa Y okBupy CPIM ,Odenndnatcka
newyapa“, anun HajsuLe Ha NOAPYYjMMa UHTE3UB-
HOr aHTpomnoreHor yTuuaja. 3adenexeHe cy y3
LYMCKe nyTeBe, Ha npefasvma namehy cTenckmx
M LYMCKUX CTAHWULLTA, Y KOHTAKTHO] 30HU pe3epBa-
Ta M NO/bONPUBPEAHNX MOBPLUMHA, a/n Uy dn3un-
HW BOZEHWNX TOKOBA.

Mpema HaBogMMa ynpas/baya U Npema AoKy-
meHTy ,,MnaH ynpassbarba CPM , Qenndnatcka ne-
wyapa“ 3a nepmog og 2011. go 2020.“ (2011/a)
MOHWTOPWHI pe3epBaTa BPLUU Ce jefHOM Hefesb-
HO. YNpaB/bayku NNaHOBM, KOjU Ce oaHOCe Ha UC-
TPa)KMBaAHO Nojpydje, CNpoBoae ce y CKaagy ca
33aKOHOM, /1 U Yy CKNagy ca NPUPOAHUM, eKOOo-
LUKMM, COLMjalHUM U eKOHOMCKMM OKONTHOCTUMA.
dopmuparbe cekTopa 3a cy3dujarbe MHBA3UBHUX
BpCTa je jeaHo o moryhux peluera 3awTture
dnopuctmykor ansepsnteta. Mehytum, npodaem



MHBA3VBHE BEVJ/bKE KAO ®AKTOP AETPAAALMIE ®TOPUCTUYKOT AUBEP3UTETA...

je ynpaBo HepocTaTak 3anocneHunx Kagposa 3dor
yera je nosplwuHy oa 35,829 ha Beoma Tewko
KOHTponucatu. MNopen HaseaeHor, npodnem y
cnpoBohekby ynpaB/baykux NaaHoBa Mory dSutn u
HenaaHuUpaHe aKTUBHOCTY, Tj KaTacTpode nam He-
NPWIMKE Kao LITO Cy MOXapu UK nonsiase. Y Tom
CAyyajy Nnpumetbyje ce Npuaaroa/buBo ynpas/ba-
He Y CK/1aay ca TPEHYTHOM CUTYaLLMjOM.

Mako 3aKkoH o 3awTuTtn npupoae (,CnykdeHun
rnacHuk PC“ &p. 36/2009, 88/2010, 91/2010 n
14/2016) jacHo n3puye 3adpaHy yHOLLEHA a/l0X-
TOHWX BPCTa y 3awTmMheHa nogpyyja, paHujux ro-
[AVHa ynpaBo cy ce OHe KopucTuie 3a notpede
nowymsbaBaka. JegaH oa Hajsehux npodnema
KOHTpO/IMCAkba LWNpeHa MHBA3UBHUX Ou/baka
je WTo SIOKaNHO CTaHOBHULITBO MNojeAuHe BpcTe
raju Kao geKkopaTuBHe, Ma je yTuuaj ynpas/bayva
Hemoryh. OBa npodnemaTunKa je pasmoTpeHa y
nctpaxkmparwy Ckouajuh et al. (2008), roe ce Ha-
BOAM A3 je 3HaTaH Opoj dusbaKka yHeT 3a noTpede
XOPTUKYANTYpe, Koje cy NOTOM MOKasane CBoje UH-
Ba3MBHe KapakTepuctuke. OCMM AEKOPATUBHMUX,
BpCTe Kao wTo cy: Amorpha fruticosa, Asclepias
syriaca, Erigeron canadensis, Robinia pseudacacia
n Solidago canadensis cy memoHOCHe BpcTe
(Hukonwuh etal., 2015) n Beoma cy 3acTyn/beHe
Ha noAapyyjy pesepsaTa 1y Hace/bMMa Ay UCTpa-
YKMBAHOr noAgpyyja.

YnpaBo U3 HaBeAeHWUX pas3nora, HEONXoaHa je
efyKaumja NOKaNHOT CTAHOBHMLUTBA, A/l N KOH-
TPONIa U MOHUTOPUHT OONUMKHBUX pPacagHMKa Koju
npousBsoge oBe BpcTe. Kako &1 HaumH MHbopmu-
carba Mo peneBaHTaH, NOTPESHO je U3BPLLIUTH
KapTupare SMOTOMA YrpoKEHUX MHBA3UBHUM
OU/bHUM BpcTama U bopmMUuparbe eNleKTPOHCKe
base nopartaka Koja he OUTU AOCTyNHa WKpPOj jaB-
HOCTU. HaKkoH KapTupara yrpoxeHux duotona,
moryha je u nsonaumja yrpoxKeHux nokanuteta
WK NojeauMHUX MakbUX NPOCTopa, Y BUAY ornea-
HUX noJsba, rae du ce npumersuBane afekBaTHe
mepe cy3bujarba y 3aBUCHOCTU 04 nonynauuje
WHBA3WBHUX BPCTa, }KMBOTHUX GOPMU U cTeneHa
WHBA3MBHOCTMU.

Mepe 3awTnTe Koje ce npumetbyjy y capagbu
JN ,,BojsoamHaluyme” ca NMoKpajuHCKMM 3aBOA0M
3a 3aWTUTY NpMpoae je peBuUTanm3saumja nojegm-
HUX cTaHMWTa. CTencKa cTaHULWTa, TaYHWje CTaHK-
WTa 6aHaTCKor HOXKypa Cy BEOMA yrpoxKeHa ycnes,
lwMpera MHBA3UBHUX, anun U KOyHaCcTUX BpCTa.

AKTMBHE Mepe Cy ce MoKasase Kao Beoma ycne-
WaH HauymMH dopde NpoTMB MHBA3UBHUX OU/baKa,
a/lM M HauMH Aa ce cavyyBa U OOHOBM AyTOXTOHA
dnopa newyape. MehyTnm, oBakBe aKkuuje 3aBuce
0p, PacnonoXmnsmnx GUHAHCU]CKMUX cpeacTasa na je
TO Pas3/ior 3aLTO OHe HUCY YecTe.

Takohe, akTMBHa 3alWTKTa Kojy cnposoau JI
,BojBOANHAWYyMe” je peBUTaNM3aLMja NaliHbaka,
yCrnocTaB/bakbeM OAPMKMUBOT CTOHAPCTBA. Y OBOM
CNyYajy, HajnoBOJ/bHMje peLleHe je KOHTPOAMCAHA
ucnaw y KacHo nponehe Uan neTo, HaKoH LUTO Be-
MMHa YrpOXKEeHUX, PETKUX, PESIUKTHUX U eHOAEMUY-
HUX BPCTa 3aBpLlun peHodase LBeTara U Na040-
Holeme.

3AKMAYIAK

Ha ocHoBY M3BpLIEHUX UCTPaXKMBatba U A0-
dunjeHunx pesyntaTa, mory ce noctasutu cnegehnm
3aK/byyLm:

e CPN ,Odenubnatcka newyapa“ ogaunKyje BUCOK
cTeneH GAOPUCTUYKOT ANBEP3UTETA.

e (dakTopu Koju yrpoxasajy GA0pPUCTUYKKN An-
Bep3uTeT Cy: CaKymn/bakbe TEKOBUTUX OU/baKa,
AKTMBHOCTU U3NETHMKA, MHTPOAYKLMja UHBa-
3MBHUX BPCTa, AMB/bE AEMNOHUje, HeneraaHa
rpaga v oTBaparbe No3ajMuLLTa necka.

e [lpema 3anaxarby Ha TePeHy, MHTepPBjya ca ek-
cnepTMMa 1 ynpas/bainma, LOMUHAHTHU daK-
TOpP KOju yrpoxkaBa GAOPUCTUYKM AUBEP3UTET
CPM , JennbnaTtcKa newyapa“ cy MHBasUBHe
OusbKe.

e Hanogpyujy CPM ,dennbnaTcka newdapa“, Ha
CBMM TUMOBM CTaHWLWTa (CTencKa, Newyapcka,
LIYMCKa ¥ MOYBapHa) 3abenexeHo je 39 uHBa-
3MBHUX OWU/bHUX BPCTa, WTO YNHK 4,33% yKyn-
He dnope [denmdnatcke newyape.

e Hajsehu dpoj MHBa3MBHMX BpCTa 3a0eN1erKeHNX
Ha Teputopuju CPM ,Oenndnatcka newdapa”
npunaga pamunnju Compositae.

e Hajyewhu mexaHW3MM OMNCTaHKa U LWIMPEHA
MHBa3MBHUX OU/bHUX BPCTa Ha nogpydjy CPN
Hadenndnartcka newdapa” cy: HaYMH onpawm-
Bakba, pacejaBarbe CEMEHA U Pa3HOLLEHE M0-
[0Ba, BEreTaTMBHO Pa3MHOKaBarbe U Wnpere
KOpPEHOBOT cncTema.

e Kako &u ce ydnaxKmo yTuuaj MHBasnBHUX dnsb-
HUX BpcTa Ha buoamsepsuTeT CPM ,,Jennbnat-
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CKa nelwyapa“ HeonxogHa je NpMMeHa no-
cTojehnx 3aKoHa M 3aKOHCKWUX perynatusa,
yCrnocTaB/bakbe CapaZiibe ynpaB/baya ca CTpyy-
HUM U HAYYHUM MHCTUTYLMjaMa U JIOKATHUM
CTAHOBHULUTBOM, Kao U popmuparse nocedHor
ceKkTopa uuju 61 3apatak dumo yHanpehere
duoamsepsunTeT. MOTOM, BaXKHO je CNpoBecTH
eayKaunjy u MHpopmucare Wupe jaBHOCTU
O CBMM HEraTMBHUM epeKTuMa Koje MHBa-
3uBHe Ou/bKe mory nmaTu. Takohe, BaXKHO je

M3BPLUMTU KapTUparbe YrpoxKeHux duotona
1 GOPMMUPATH eNEeKTPOHCKe dase nogartaka o
MHBA3MBHMM dU/bKama Koju du dunm nako po-
CTYMHU LUMPO]j jaBHOCTU.

Of KpyumjanHor 3Hayaja je ANPEKTHO cy3duja-
e MHBA3UBHUX SWU/bHUX BPCTA, MOHUTOPUHT
YIPOXEHUX CTaHWLWTA, 3aWTUTa odnwheHmx
1 NOTEHLMjANHO YIPOXKEHUX CTAaHULLITA, Kao U
HbMXOBa PEBUTANN3aALMja aYTOXTOHMM BpPCTama.

INVASIVE PLANTS AS AFACTOR OF FLORISTIC DIVERSITY
DEGRADATION IN DELIBLATO SANDS SNR

Ama Kaaunnh, MSc of landscape architecture, Faculty of Forestry, University of Belgrade,

(anjaljubicic29@gmail.com)
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Abstract: The floristic diversity of Deliblato sands SNR is significantly endangered by the spread
of invasive plants. In addition to field research, which included the collection of plant material
in the area of Deliblato sands SNR, primary and secondary data was collected in this paper.

The primary data for the purposes of this study was obtained by applying a questionnaire
technique to the management of the protected area - PE “Vojvodinasume” and an expert in-
terview technique to a representative of the Provincial Institute for Nature Conservation. The
secondary data was collected to gain a better and broader understanding of the management

of Deliblato sands SNR.

Based on the field investigations, the analysis of primary and secondary data on invasive plant
species was also recognized as a key threatening factor.

An analysis of the floristic structure and composition of these plant species, their origin, as
well as the manner of their propagation and reproduction was carried out, in order to make a
recommendation on the preventive measures for the protection and suppression of invasive

plant species and to improve the habitat.

In the area of Deliblato sands SNR, 39 invasive plant species (4,33% of the total flora) were
found with different invasiveness categories, among which herbaceous, annual, North Ameri-
can species from the Compositae family prevail. Protection measures include the mapping of
habitats of invasive species, establishing cooperation with managers and scientific institutions,
constant monitoring of endangered habitats and plant species, as well as the creation of a
special sector responsible for enhancing biodiversity.

Keywords: Deliblato sands Special Nature Reserve, floristic diversity, invasive alien plants, pro-

tection measures.



INVASIVE PLANTS AS A FACTOR OF FLORISTIC DIVERSITY DEGRADATION IN DELIBLATO SANDS SNR

INTRODUCTION

The Republic of Serbia is one of the global
centres of plant diversity. An 18% share of the to-
tal vascular flora of Europe, and 1,7% of the total
world vascular flora is recorded in the territory of
Serbia (2011/c).

The factors that threaten floristic diversity are
related to the overall biodiversity. The threaten-
ing factors comprise the following activities: the
change of land use purpose (habitat loss, fragmen-
tation and habitat degradation), plantation cultiva-
tion of monocultural plant species, expansion of
agricultural land, settlements and industrial areas,
the over-exploitation of biological resources, the
introduction of allochthonous species and genet-
ically modified organisms, the pollution of air,
water and soil, climate change and the changes of
natural water levels (Mijovié, 2012).

One of the measures of biodiversity protection
for an area is to declare that area protected. This
limits the use of natural resources as well as activ-
ities that threaten biodiversity.

In this paper an investigation of invasive plants
of Deliblato sands Special Nature Reserve is pre-
sented. Deliblato sands Special Nature Reserve
(SNR) is located in the Autonomous province
of Vojvodina, in the southeastern part of the
Pannonian Plain in south Banat. Its total area is
34.829,32 ha (Stjepanovié¢ — Veselicic¢, 1953;
Gajic, 1983; 2008). Deliblato sands is character-
ized by a relief, composed of sand dunes and de-
pressions between dunes. These results in a huge
difference in altitude, from 2 to 30m. Chernozem
on carbonate aeolian sand (KoSanin, 2002), as
well as the disposition and type of vegetation,
makes microclimate and environmental condi-
tions unique in Europe (Gaji¢, 1983; 2016/b). For
these reasons, in 1977, this area was designated
as a Special Nature Reserve (Kuzmanovi¢, 1994;
Medarevi¢ et al., 2004).

Inside the boundaries of Deliblato sands SNR
there are numerous endemic, relict, endemo-relict
species, as well as protected and endangered plant
species. The importance of conservation of the
Deliblato sands SNR has been recognized by many
international organizations, and this area has been
designated as one of the Important Plant Areas

(IPAs) as well as an Important Bird area (IBA). In
addition, inside the boundaries of Deliblato sands
SNR, the Ramsar site “Labudovo okno” is situat-
ed. Deliblato sands SNR was also proposed for
the UNESCO’s Man and the biosphere programme
(MAB) in 1997. (Puzovi¢, Panjkovi¢, 2015).

The aim of this paper is to present the current
state of floristic diversity of the Deliblato sands
SNR, to investigate invasive plant species as a
threatening factor of floristic diversity and to pro-
pose adequate protection measures.

MATERIALS AND METHODS

To analyse the floristic structure, field inves-
tigations were conducted during the vegetation
season in 2016. The collected plant material was
determined and herbarized. The analysis was per-
formed by the standard floristic method, using
relevant literature (Stjepanovi¢ — Veselicic,
1953; Josifovic, 1970-1986; Javorka i Csapo-
dy, 1975; Gaji¢, 1983; Sari¢, 1992).

In this paper, primary and secondary data was
collected in addition to the field investigation.
The primary data for the purpose of this study
was obtained by applying the questionnaire tech-
nique, in cooperation with the management of PE
“VojvodinaSume” and by conducting an expert in-
terview with a representative from the Provincial
Institute for Nature Conservation. The question-
naire was completed and it is composed of three
groupes of questions. The first group was related
to the protection of floristic diversity, the second
group to the cooperation of management and lo-
cal business of Deliblato sands SNR and the third
set of questions was related to the threatening
factors of Deliblato sands SNR.

The expert interview is an interview that fo-
cuses on the problem (,the problem-centred in-
terview”). Using this technique, the researcher
does not represent himself but provides expertise
in the context of its institutional framework and
organizational structure (Meuser and Nagel,
1991). This expert interview aims to obtain deep-
er, concrete and qualitative information about a
better understanding of protection of the floristic
diversity and the invasive alien plants.
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The purpose of secondary data is to have a bet-
ter understanding and a broader view of the pro-
cessed topic. This data includes the literature that
presents the basis of research. For the purpose of
a complete analysis of invasive plant species, their
origin, the most represented life form, the way of
reproduction, the degree of invasiveness and the
other relevant information, the database “List of
invasive species in AP Vojvodina” was used, as well
as publications that deal with this topic (Skocaji¢
et al. 2008; Anackov et al., 2013; Nikoli¢ et al.,
2015).

The following documents and articles of the
Law were analysed and researched to support
the findings in this paper; the Law on Nature
Conservation (“Official Gazette of the RS” No.
36/2009, 88/2010, 91/2010 and 14/2016), the
Strategy of biodiversity of the Republic of Serbia
(2011/c), “The Management Plan of Deliblato
sands SNR (2011/a), The Decree on the protection
of Deliblato sands Special Nature Reserve (2008)
(etc. documents) as well as data on earlier re-
searches in the field of management of protected
areas and floristic diversity protection.

THE RESULTS

There are a total of 900 different plant spe-
cies within the area of SNR (1998). In terms of
abundance, the most dominant family is the
Compositae (42 species), then Poaceae (34),
Fabaceae (21), Caryophyllaceae (16), Brassicaceae
(14), Charyophyllaceae (16), Ranunculaceae (13),
Rosaceae (13), Lamiaceae (11), Apiaceae (10),
Plantaginaceae (9) and Boraginaceae (9). The fam-
ilies consisting of several species: Cyperaceae (7),
Asparagaceae (7), Crassulaceae (6), Rubiaceae (6),
Salicaceae (6), Amaryllidaceae (5), Campanulaceae
(5), Caprifoliaceae (4), Oleaceae (4), Orchidaceae
(4), Polygonaceae (4), while the presence of rep-
resentatives of other families is significantly lower
(Gajic¢, 1983; Stjepanovic¢ - Veselici¢, 1953;
1998; 2011/b; 2016/c).

It is important to emphasize that many en-
demic and relict species are recorded in the ter-
ritory of the Deliblato sands SNR, of which 23 are
Pannonian endemics and subendemics (Paeonia
officinalis subsp. banatica, Rindera umbellata,
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Fritillaria degeniana, Iris pumila, Viola altayana,
etc.), 7 relict species (Adonis vernalis, Comandra
elegans, Orchis mascula, Prunus tenella, etc.),
and three of them are also endemic-relict species
(Adonis vernalis, Paeonia officinalis subsp. banat-
ica, Rindera umbellata) (Puzovi¢, Panjkovic,
2015; 1998; 2011/b).

The results of analysis of primary and
secondary data

Based on the analysis of the data obtained by
the questionnaire and the content of the expert
interview, results indicate that natural factors
threaten the flora of Deliblato sands SNR. One of
them is frequent fires that occur due to the cli-
matic conditions of the environment (high tem-
perature during the summer) and the morphology
of plants which inhabit this area (dried, base her-
baceous vegetation). Then, the successive growth
phase of shrub forms - Crataegus monogyna is
also a threat to the biodiversity of Deliblato sands
SNR. Namely, the shrub species are growing and
expanding at the expense of the habitat of steppe
herbaceous species, which is very important for
floristic diversity of Deliblato sands. This problem
incurred the prohibition of grazing in certain areas
of Deliblato sands.

In addition to natural factors, the anthropo-
genic factors which threaten the biodiversity and
floristic diversity of the Deliblato sands SNR are:
collecting herbs, tourist activities, the introduc-
tion of allochthonous species and invasive spe-
cies, illegal landfill, illegal construction (capture
and disruption of natural habitats), sand opening
(removal of the soil surface layer, the disturbance
of natural habitats).

However, regardless of the many factors that
threaten the floristic diversity of the area, the im-
pact of invasive plant species can be clearly dis-
tinguished. The manager of Deliblato sands SNR
recognized invasive alien plants as the leading
threatening factor of floristic diversity of this area.
The claims of experts were confirmed in the field
research.

The presence of invasive alien plants is no-
ticed by forest roads, as well as at steppe habi-
tats, where these species are the most dominant.
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Invasive alien plants are equally common on sand,
forest and as well on wetland habitats which are
on the border of the natural reserve. The localities
with the most numerous populations of invasive
plant species are situated in the areas of intensive
human activity, then, in the contact zone of the
natural reserve area and agricultural areas. The
worrying fact is that locals from the settlements
of Susare and Deliblato grow some of the invasive
species as ornamentals, and it contributes to their
existence and spread outside the boundaries of
the reserve.

The results of floristic research

By field investigation and analysis of the existing
data base of invasive plants (2016/c), 39 invasive
plant species are recorded in the area of Deliblato
sands Special Nature Reserve. The most numerous
are: Acer negundo L., Ailanthus altissima (Miller)
Swingle, Amaranthus retroflexus L., Ambrosia arte-
misiifolia L., Amorpha fruticosa L., Asclepias syriaca
L., Consolida orientalis (S. GayinDesm.) Schrod., C.
regalis S. F. Gray, Conyza canadensis (L.) Crong.,
Cyperus strigosusL., Cytisus scoparius (L.) Link.,
Datura stramonium L., Echinochloa oryzoides (Ard.)
Fritsch, Elaeagnus angustifolia L., Erigeron annuus
(L.) Pers., Fraxinus americana L., Oenothera biennis
L., Paspalum paspaloides (Michx.) Scribner, Robinia
pseudoacacia L., Solidago canadensis L. and S. gi-
gantean Aiton.

i Other plant species 95,7%
i Invasive plant species 4,3%

Graph 1: The percentage of invasive plant species;
Source: original

Invasive species make up 4.3% of the total
plant species in the area of Deliblato sands SNR
(Graph 1).

According to taxonomic affiliation, the most
invasive plants belong to the family Compositae
(10 species). Then, according to the abundance
the Amaranthaceae family (6) is significantly
the most common, afterwards: Poaceae (4) and
Fabaceae (3). The remaining 16 invasive plant
species are almost equally distributed in the
following families: Aceracae (1), Apocynaceae
(1), Brassicaceae (1), Chenopodiaceae (2),
Cyperaceae (1), Elaeagnaceae (1), Moraceae (1),
Oleaceae (2), Phytolaccaceae (1), Ranunculaceae
(2), Scrophulariaceae (1), Simaroubaceae (1) and
Solanaceae (1) (Graph 2).
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Graph 2: The taxonomic affiliation of invasive plant species; Source: original
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Graph 3: The life forms of invasive plant species; Source: original

Graph 3, presents the life forms of invasive
plant species, showing that the most numerous
species are actually herbaceous, annual plants
(21), then herbaceous perennials (9), within which
there are also biennial, herbaceous plants. When
woody life forms are concerned, 6 invasive species
are present, while the total of shrub woody life
formsis 3.

According to origin, 17 species out of the total
of 39 invasive plant species are from North America.
5 invasive species are native to North and South
America, while only 2 are native to South America

and 3 are native to North America, Australia and
Oceania. Further, a considerable number of inva-
sive plant species originate from Asia (4), Asia and
North America (1), Asia and Europe (2). The other
5 species originate from different continents and
different parts of Europe (Graph 4).

Graph 5 shows the way of introducing invasive
alien plants to the investigation area. A total of
16 species were accidentally introduced, while 13
species were intentionally introduced in order to
naturalize the species. For the remaining 9 invasive
plant species, the way of introduction is unknown.
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Graph 4: The origin of invasive plant species; Source: original
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Graph 5: The ways of plant species introduction; Source: original

Of all the invasive plants recorded in the study
area, a total of 14 species spread “naturally” -
spreading by seeds, rhizomes, stolons and root
shoots. Twelve species are expanded through
seed trade by plants culture 12 species expanded
through trade in seed crops (“transport spread”).
Seven invasive species were introduced as culti-
vated to be cultivated for food, pharmaceutical
and other purposes (“runaway species”). Two
invasive plant species were cultivated in gardens,
from which they spread to other habitats (“exempt

species”). For 7 species the mode of propagation is
unknown (Graph 6).

The degree of invasiveness of analysed plants
is presented in Graph 7. Out of the total of 39
species, the degree of invasiveness is determined
for only 20 species.

Highly invasive species recorded during field
research are: Acer negundo, Ailanthus altissima
and Amorpha fruticosa. These plants had wide use
in landscape architecture. They are used in parks,
alleys and private gardens. Species Erigeron annu-
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Graph 6: The propagation vectors of invasive plant species; Source: original

41



Anja Kalini¢, lvana Bjedov, Dragica Obratov-Petkovic, Jelena Tomicevi¢-Dubljevic¢

[ I )
N OO 0 O

The number of species
=
o
o

N OO

19

The highly invasive species
[ The sporadically invasive species
The potentially invasive species

B No information

o

The degree of invasiveness

Graph 7: The degree of invasiveness; Source: original

us is cultivated as an ornamental perennial plant.
It has been recorded on steppe and sandstone
habitats, and along forest paths. Ambrosia arte-
misiifolia and Asclepias syriaca are very frequent
invasive plants in the territory of Deliblato sands
SNR. The employees from PE “Vojvodinasume”
describe Asclepias syriaca as a very aggressive
plant. In the past, it was cultivated for beekeep-
ing purposes (honey plant), and its mechanism of
propagation (fruit cracking upon drying) has made
it a highly invasive plant species. Robinia pseudo-
acacia belongs to the group of “highly invasive
species”. It has been used for sand bonding in the
fight against aeolian erosion for almost two cen-
turies. Strong offspring ability prevents the man-
agement from removing this species from the area
of Deliblato sands SNR. The “Sporadically Invasive
Species” Oenothera biennis and Solidago canaden-
sis were introduced because of their decorative
characteristics. Despite the fact that they are inva-
sive plants, these two species are still cultivated in
the gardens as decorative in the area of Deliblato
Sands. One of the “Potentially Invasive Species” is
Elaeagnus angustifolia which was introduced and
cultivated as a decorative species and honey plant.
According to the manager of the SNR, this species
has a negative impact on herbaceous and shrubby
autochthonous vegetation. An invasive species of
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Datura stramonium, which can spread rapidly and
successfully, is cultivated as a decorative species in
the wider area of Deliblato Sands. In addition, this
species has important applications in the pharma-
ceutical industry.

Mechanisms of invasive plants spread

Invasive plants are species that adapt rapidly
to new environmental conditions, forming sta-
ble populations, threatening native species and
their habitats. Their aggressiveness is reflected
in the spread mechanism, which depends on the
adaptive morphological characteristics of the spe-
cies. The analysis of the obtained data, the most
common mechanism of the survival and spread
of invasive plant species are a way of pollination,
a large number of seeds production, vegetative
propagation and intensive root spread.

Ailanthus altissima, Datura stramonium and
Solidago canadensis have been developed by the
self-pollination (autogamy) mechanism. The insect
pollination or entomophily is the most common
type of pollination of invasive plant species. A to-
tal of 28 invasive species are pollinated by insects.
The second most common type of plant pollination
is by wind (anemophily). 18 invasive alien plants
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that grow in the area of Deliblato sands SNR are
anemophilous, such as Acer negundo, Ambrosia
artemisiifolia and Amorpha fruticosa.

Seed dispersal and fruit scattering are some
of the mechanisms of spread. A total of 3 invasive
species have developed a mechanism of self-dis-
persal by seed (autochory): Consolida orientalis,
C. regalis and Cytisus scoparius. Out of the total
of 39 invasive plant species, the seeds of 24 spe-
cies are scattered by animals (zoochory), seeds
of 21 are scattered by wind (anemochory), seeds
of 8 species are scattered by water (hydrochory),
while seed despersal of 12 invasive plant species
depends on human activity (anthropochory). In
addition, invasive plant species use 3 or 2 seed dis-
persal and fruit scattering mechanisms at the same
time, which contributes to their aggressiveness.

The production of a large number of seeds per
individual is one of the mechanisms that provide
rapid species spread. For example, Ailanthus al-
tissima produces about 325,000 seeds per indi-
vidual, Amaranthus retroflexus produces about
500,000 seeds per individual and Conyza canaden-
sis produces up to 200,000 seeds per individual
(2016/c).

Five invasive plant species within the investi-
gated area propagate vegetatively by root shoots.
Four species reproduce by rhizomes.

Given that, as noted, invasive plants present a
major threat to the autochtonous plant diversity,
appropriate conservation measures need to be im-
plemented. The implementation of laws and regu-
lations, strategies and management plans for the
protected area play a very important role in the
protection of biodiversity. The problem of invasive
species is primarily recognized by the national
Law on Nature Protection (“Official bulletin RS”
36/2009, 88/2010, 91/2010 and 14/2016). Within
this Law, according to Article 82, the introduction
of allochthonous species into natural areas is pro-
hibited. The Biodiversity Strategy of the Republic
of Serbia for the period 2011 to 2018 (2011/c)
prescribes biodiversity protection measures con-
cerning invasive species. For the investigated area
of Deliblato sands SNR, an important document
in the fight against invasive plant species is the
“Management Plan for Deliblato sands SNR for
the period 2011 to 2020” (2011/a). Within this
plan, PE “Vojvodinasume” as the manager envis-

ages measures of fight and suppression of invasive
plant species. All three documents can be actively
applied.

DISCUSSION

In the territory of Vojvodina, most of the in-
vasive plant species belong to the Compositae
family (Anackov et al., 2013; 2016/c), which is
also the case in the area surveyed of Deliblato
sands SNR. These species, known as cosmopol-
itan, are widespread in almost all climate zones,
indicating their great adaptive capacity. This is the
reason why species from Compositae family grow
on all habitat types. In addition, these species
produce fruits over the whole vegetative period,
from May to October, which is another impor-
tant strategy for their spread. In some species,
such as ragweed, seed germination is maintained
at low temperatures as well as after plant fading
(2016/c). As mentioned above, many species of
the Compositae family are cultivated as decora-
tive, which also contributes to their spread.

Other invasive plant species can be found in
all habitats of Deliblato sands SNR, but mostly in
the areas of intensive anthropogenic influence.
They are recorded along forest roads, at crossings
between steppe and forest habitats, in the con-
tact zone of the reserve and agricultural land, but
also near watercourses. According to the manag-
er and to the document “Management Plan of
Deliblato sands SNR for the period from 2011 to
2020” (2011/a), the monitoring of the reserve is
carried out once a week. Management plans, re-
lated to the investigated area are implemented in
accordance with the law, but also in accordance
with the natural, environmental, social and eco-
nomic circumstances. The formatting of a sector
for the suppression of invasive species is one of
the possible solutions for the protection of floris-
tic diversity. However, the problem is the lack of
staff, because they control the area of 35,829 ha.
In addition to that, issues and/or unforeseen cir-
cumstances may occur during the implementation
of the management plans such as catastrophes or
disasters such as fires or floods. In this case, adap-
tive management is applied according to the cur-
rent situation.
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Although the Law on Nature Conservation
(“Official Gazette of the RS” No. 36/2009, 88/2010,
91/2010 and 14/2016) clearly prohibits the intro-
duction of allochthonous species into protected
areas, in the earlier years they were used for af-
forestation purposes. One of the biggest problems
with controlling the spread of invasive plants is
that the locals cultivate some invasive plants as
ornamentals, and the steering influence is impos-
sible in those cases. This issue was considered in
a study Skocaji¢ et al. (2008), where a consider-
able number of plants reported to have been in-
troduced for horticulture purposes subsequently
showed their invasive characteristics. In addition
to decorative species, such as: Amorpha frutico-
sa, Asclepias syriaca, Erigeron canadensis, Robinia
pseudacacia and Solidago Canadensis are honey
species (Nikoli¢ et al., 2015) and they are highly
represented in the reserve area and in settlements
of the study area.

For these reasons, it is necessary to educate
the local population, but also to control and mon-
itor nearby nurseries that produce these species.
To raise awareness and provide relevant informa-
tion, it is necessary to map endangered biotopes
and create an electronic database with easy access
to the general public. After the mapping of endan-
gered biotopes, it is also possible to isolate the
endangered localities or certain smaller areas, in
the form of experimental fields, where adequate
suppression measures would be applied depend-
ing on the population of the invasive species, life
forms and the degree of invasiveness.

The revitalization of certain habitats is one
of the conservation measures implemented in
the territory of the investigated area. This meas-
ure is implemented by PE “VojvodinaSsume” and
the Provincial Institute for Nature Conservation.
Steppe habitats, or more specifically the habitats
of Paeonia officinalis subsp. banatica, are highly
endangered due to the spread of invasive shrub
species. Active conservation measures have prov-
en to be a very successful way to combate invasive
plants, but also a way to preserve and restore the
native flora of the sands. However, such actions
depend on the available financial resources, which
is why they are not frequent.
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In addition to that, the “Vojvodinasume”PE
performs revitalization of pastures by establishing
sustainable livestock farming that presents one of
the active ways of habitat protection. In this case,
the best solution is to control grazing in late spring
or summer, after most of the endangered, rare,
relict and endemic species complete their flower-
ing and fruiting phases.

CONCLUSION

In accordance with the conducted research
and the results obtained, the following conclu-
sions can be drawn:

e Deliblato sands SNR is characterized by a high
degree of floristic diversity.

e The factors that threaten the floristic diversity
are a collection of medicinal plants, excursion
activities, the introduction of invasive spe-
cies, wild landfills, illegal construction and the
opening of sand lakes.

e According to the field observations, interviews
with experts and managers, invasive plants
present the dominant factor threatening to
the floristic diversity of Deliblato sands SNR.
In the area of Deliblato sands SNR, a total of
39 invasive plant species were recorded in all
habitat types (steppe, sandstone, forest and
wetland), which makes 4.33% of the total flora
of Deliblato sands.

e The largest number of invasive species record-
ed in the territory of the “Deliblato sands” SNR
belongs to the Compositae family.

e The most common mechanisms of the survival
and spread of invasive plant species in the area
of the “Deliblato sands” SNR are: pollination,
seed and fruit dispersal, vegetative propaga-
tion, and intensive root system spread.

e In order to mitigate the impact of inva-
sive plant species on the biodiversity of the
Deliblato sands SNR, the implementation of
the existing laws and regulations is necessary,
the establishment of cooperation among the
manager of the SNR, professional and scien-
tific institutions, and the local population,
as well as the creation of a separate sector
whose task would be to improve biodiversity.
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Furthermore, it is important to educate and in-
form the public about all the negative effects
that invasive plants can have. In addition, it is
important to map endangered biotopes and
create an electronic databases of the invasive
plants that would be easily accessible to the
general public.

e When it comes to invasive plant species, di-
rect control, the monitoring of endangered
habitats, the protection of “cleared” habitats
and potentially endangered habitats and the
revitalization of indigenous species are crucial.
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