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Hseog: V pany je mpuxasaHa oOHOBa ITYMCKUX
exocucrema y HII ,,@pymka ropa” 20 rogusa nocie
6oMbaproBaba, Koje je Tpajano off 4. arpua fo 8. jyHa
1999. rogyue. Hajuemrhe cy 6ombaproBany ToKamu-
tetu: EnexrpoBojsopuHa (Mpumku Benan), Kpamese
cromuie, [Taparoso, Lipsenn got u Iy6ovam. Hajsu-
IIe Cy CTpajaie KUTHAKOBe, KUTHaKOBO-IpaboBe u
6yxoBe mryme ca munoM. Ha nokamurernma Enexrpo-
BOjBOAMHA, ITaparoso u IlpBeHn 4oT, cajibOM Xpacra
KITHaKa I TIOficejaBareM >KIpa 0OHOB/bEHE Cy MIajie
XpacToBe ImyMe cTapoctu 15-20 roguHa. bykoBo-mn-
IIOBe ITyMe he ce CIOHTaHO OOHOBUTM Ha LIITA YKasyje
nojaBa mopiMIazika 6ykse u3 cemeHa. Ha mokamureTy
Jy6ouam, y yHUIITEHOj IIyMM M3POBAaHO] KpaTepu-
Ma, popMupaHa je rycra mmkapa 6arpema. Y KUTHa-
KOBOj mymn Ha Kpa/beBMM cTommiiaMa CIIOHTAHO ce
o6HaB/bajy IMoHMpPCKe BpcTe Salix caprea i Populus
tremula crapoctn 15-20 rogwua. OBa Imyma ce He
MO>ke OOHOBUTH 6e3 IHTepBEHIYje YOBeKa.

Kmyune peuu: Hanjmonamau napk, @pymika ropa,
6ombapyioBame, 0OHaB/bambe NIYMCKUX €KOCUCTEMA,
KUTHAKOBe IIIyMe, KUTHaKOBO-IpaboBe mryme, Oyko-
Be LIIyMe

Abstract: This paper presents the restoration of
forest ecosystems in the NP "Fruska gora" 20 years
after the bombing, which lasted from April 4 to June
8, 1999. The most frequently bombed sites were: Ele-
ktrovojvodina (Iri$ki venac), Kraljeve stolice, Para-
govo, Crveni ¢ot and Dubocas. The most affected
were sessile oak, sessile-hornbeam and beech forests
with linden. At the sites Elektrovojvodina, Paragovo
and Crveni ¢ot, young oak forests 15-20 years of age
have been restored by planting sessile oak and sow-
ing acorns. Beech-linden forests will spontaneously
restore, which is indicated by the appearance of young
beech seedlings. At the Dubocas site, in a destroyed
forest dug by craters, dense acacia shrubs have been
formed. In the sessile forest on the Kraljeve stolice site,
the pioneer species Salix caprea and Populus tremula,
15-20 years of age, are in the proces of spontaneous
restoration. However, this forest cannot be restored
without human intervention.

Key words: National park, Fruska Gora, bombing,
restoration of forest ecosystems, sessile forests, sessile-
hornbeam forests, beech forests
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YBOJI

@pynika ropa je ycam/beHa OCTPBCKa IIAHMHA
y jy’xHOM meny Bojsogune, ca HajBUIIMM BPXOM Off
539 m (Lpsenu 4ot). I[Tpyxa ce y mpaBLy MCTOK-3a-
mag, gyxuse oko 80 km u mmpuue oxo 15 km.
IIpornamena je 3a HaumoHamHM napk 1960. rongune.
IIlymckm exocucTemn 3aysumajy oko 90% op yKymHe
nospuyHe 3amruheHor nogpydja. VI3nBojeHo je mo
cafa npeko 20 IYMCKUX acolyjanyja ¥ BeIKy 6poj
NMBAJCKUX U CTENICKUX 3ajenHuua. IIpeosnabyjy xpa-
cToBO-TpaboBe 1 Oykose myMme ca auioM. lllyme ca
TOMMHAIIVjOM JIMIIE 3ay3UMajy 1/3 yKyTlHe IOBpLINHE
IOJ, ITYMOM.

Y HanyonansoMm mapky 6ombapuosaree HATO
CHara je Tpajalo y KOHTMHYUTETY Of 4. ampuia 1o
8. jyna 1999. rogune. Bume myTa cy pakeTuMpaHm
nokaymreTn: EnektpoBojBopmua (Vpuinky BeHarr),
Kpamese cromuue, ITaparoso, Lipsenn vor u [y6o-
yam. Ha oo moapyuyje je mamo 300-500 pasopHux
6oMOu 1 [1Ba KOHTejHEepa KaceTHMX 60MOM. YKyIIHO
je eBupgenTupano 103 Kparepa Ipoce4yHe MOBpIINHE
OKO jeHOT apa. [IMpeKTHO je KpaTepuMa M3POBAHO
12,29 ha, kapma jé YHMIITEHO HIYMCKO 3€MJbMUILITE
Io AybOuHe 5-8 m M KOMIIIETaH XXMBU CBET Y HUMA.
OmreheHe cy ouyBaHe KNTHAKOBO-TpaboBe 1 6YKO-
Be LIyMe ca JINIIOM, cTapocTu 93-117 roguHa u 4yucra
KNTHaKoBa IIymMa Ha KpameBMM cronmiama, cra-
poctu 127 ropuHa.

Ilopen Benukor yHuUIITEA APBHE Mace Y TOKY
6ombaproBama (4733 m? fpBHe 3anpeMuHe) eBUIEH-
THpaHe Cy ¥ HAKHaJHe IITeTe y ApBHOj Macu (3072 m?*)
Hactane 2000. rommHe 360r CHEromMsBaja BEIVKIX
pasMmepa, y OKpyXewy 60MOapmoBaHMX JIOKalIuTe-
ta. ToM IpUINKOM Cy cTpafase myme O6yKBe U JIUIIe
y ny6okum japyrama Crpaxmnosadxor, Kamuzor u
PakoBaukor moroxa, Kao M Ha CTPMMM IIafMHaMa
nokanuteTa CkeBuHa jama, Tanmonr u Xajmyuxu 6per
(Crojumh u gp., 2001b).

[Mocne npexupa 6ombaproBamba HUTOLEHOONI-
KM Cy CHMM/bEHM OCTalli PasoOpeHux Inyma. Esu-
mentupaHa cy omrehema Ha gpsehy, x6yHoBMMa 1
3e/pacTUM OM/bKaMa ¥ IIPEIOKEeHN paJoBU Ha CaHa-
uuju oppehenux yuuuirennx npocropa (Iuuuh u mp.,
1999). Y oxsupy IIporpama ouyBama 6uopusepsure-
Ta of, 2000-2010. roguHe, 3aBOf, 3a 3ALITUTY IPUPOJie
Cp6wuje je nIaHMpao HU3 aKTUBHOCTH, MeDy kojima je
CIIPOBefieH I MOHUTOPUHT OOHOBE IIYMCKUX eKOCUC-
tema y HII ,,®pymuika ropa” HakoH 60MmbaproBarsa.

ITocme 20 ropuHa (QUTOLEHONMOMIKA MCTPaXKNU-
Bama Cy BpIIEHa Ha MICTMM MeCTMMa Koja cy 6mma
6ombaproBana 1999. rogmHe. Pe3yntaTy HCpaxu-
Bama Cy IPUKa3aHU Y OBOM Pafy.

METOJE

ITocne 6GombappoBama, IOYETKOM cenTeM6pa
1999. roguHe, y pasopeHMM LIyMaMa U KpaTepu-
Ma ypabeHnu cy pUTOLIEHOMOMIKY CHUMIY METOLOM
Braun-Blanquet-a (Braun - Blanquet, 1964). Vcmu-
TMBamba Cy BpIlIeHa y IIyMaMa Koje mpeMa Bakehoj
ITocebHOj OCHOBU 3a TrasgoBame IymMama (Jopuh u
ip., 1997) npunapajy cregehnm raspuHCKUM jefyHm-
IjaMa 1 ofie/ierbyIMa:

1. EnextpoBojBoguna (Vpuuiku Benau), I'T 3801,
openeme 48,45; I'] 3802, ogeneme 29b

2. Kpaspese cronute, I'] 3804, oneneme 3b

3. ITaparoso, I'] 3801, onenemwe 37d

4. Upsenn vor, I'] 3805, openeme 47a; I'] 3806, one-
nee 22

5. My6ouar, I'] 3803, openeme 37a

OpMax HakoH OoMbaphoBama IIOCedeHa Cy
u3Ba/beHa u rejepuma omreheHa crabma Ha CBUM
HOCTYIHMM MeCTVMA. 3aTpHaHM Cy CaMoO KpaTepy
y oxkomuanu TB Topmwa Ha EnexrpoBojsBopway, rae je
o6aB/beHa MeNMopalyja 3eM/bUIITA Ca JOflaBaibeM
XYMYCHOT C/I0ja, Y Lwby IolWym/baBama. Ilopy-
menn Jfom papgHuka EnekTpoBojBOfiMHE je IMOHOBO
carpaben kao HacTaBHO-06pa3oBHU U peKpeaTVBHU
nenTap Enexrposojsopuue. IIpocTtop oko 1eHTpa je
ypebeH cagmboM ayTOXTOHMX U YKPACHMX APBEHACTIX
" XO6YHaCTHX BPCTa.

Y mponehe 2000. rogune, y 6mmsunn TB Topmwa
(omeneme 29b ) u Ha [Taparosy (ogenewe 37d), u3Bp-
IIEHO je IOIIyM/baBalke Ca NBOTOAVIIEVM CafiHU-
IJaMa KUTHaKa. 360r M3pasuUTor CYLIHOT Iepuoia U
cyllema cafHuIla 06HOB/bEHO je mopcahuBarme xpac-
Ta 2001. 1 2002. roguHe. Y HEIOCTATKY CaJHOT MarTe-
PpYjana BpILIEHO je U MOfiCejaBambe KMUPa.

Jyna 2000. rogyuHe y ¢cBMM UCIIUTUBaHUM IIyMaMa
IIOCTaB/be€HM CY TPajHU KBajpaty BemmuyHe 10x10 m
y KojuMa Cy eBUJeHTMpaHe OWbHe BpCTe, M3Mepe-
Ha BUCMHa U 6poj MHAMBUAYa ca LubeM mpahema
obHaB/bamba IIYMCKUX CAcTOjuHA. VICTOBpeMeHO Cy
Y3UMaHVM CHUMIM Y KpaTepuMa M OKOJHO] LIYMI.
[Tpahewe oOHaBmama omTeheHMX IIYMCKUX €KO-
cucreMa je tpajano mo 2007. rogune. VicrpakmBama
06HOBe IIYMCKNUX eKOCHCTeMa IocIe 6oMbappoBama
0baB/beHa CY y capafiiby ca yIpab/badeM 3amTuheHor
noxpydyja, JIT ,Harmonanum mapk @pyuika ropa”, koju
je CIpoBeo HpefIoKeHe Mepe Here 1 06HOBe omrrehe-
HIIX CacTOjMHA. Pe3yiTaTi MCTpakmBama Cy IpeTexHO
objaBpern y okBupy Mebynaponue Exo-Kondepen-
Iyje-3allTuTa >KUBOTHE CpeliHe IPafioBa I IPUrpag-
CKUX Hace/ba, y OopraHmsanujyu Ekoromkor mokpera
rpaga Hosor Capa (Crojumth u mp., 20016, 2003, 2007).

OxTobpa 2019. ropmHe (UTOLIEHONOLIKN CY
CHMM/bEHe IIyMe ¥ KpaTepy Ha MCTUM JIOKaTUTEeTUMA.
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PE3VJITATU "1 TMUCKYCUJA

Oo6HaB/bame NIYMCKIX eKOCHCTeMa

EnexrpoBojsoguna (Mpumku Benan): ITocrne
20 rofMHa KOHCTAaTOBAHO je fia je mpocTop Ha Emek-
TpoBOjBOiMHY 0KO TB Topma (openeme 48), mosp-
mmHe 2,55 ha, nperpneo Hajeha omrehemwa. lllyma
KUTHaKa U rpaba ca goMuHanujoM OykBe u cpebpHe
JUIIe je TIOTIYHO yHMInTeHa. IIpunnkom 6ombapmo-
Bama (popMupaHu cy kpatepu gyouHe 5-8 m, mpey-
Huka 10-20 m. TB mpemajHux je 6ombappoBaH u
MHEBHO Yy BUIIIE€ HaABpaTa, TaKO Aa Cy IPETXOAHM Kpa-
Tepy 3aTpraBaHM 3eM/bOM U3 HOBUX Kparepa. [Tocie
6ombappoBama je sarprano 10 mocrojehux xparepa
U M3BpIIeHa NOTIYHA PeKyATUBaLMja MpocTopa. Y
2019. TropVHM KOHCTAaTOBaHe Cy IpynmmMMu4YHO cabe-
He BpcTe gpBeha, Bucuue 10-15 m: Populus tremula,
Salix caprea, Sophora japonica, Quercus cerris, Malus
silvestris, Acer platanoides, Thuja occidentalis i Taxus
baccata. Jomyuupajy crabma cpebpue mune (Tilia
tomentosa) BucuHe 8-15 m, ca o 20 u3pgaHaka y
6oxopy (c.1).

Cmuka 1: Crabma cpebpue mune (Tilia tomentosa) Ha noKamiTeTy
EnexrpoBojsopuna (Vpuiuku Benau) / Figure 1: Silver linden (Tilia
tomentosa) trees on the site Elektrovojvodina (Iriski venac)

Vcnper srpage HacraBHO-06pa3soBHOT U pekpe-
aTMBHOI LIeHTpa Hajase ce ABa crTabma Ilanumhese
omopuke (Picea omorika), op, xojux Behe crabrno, Ha
caMoM y/1asy, 60raTo IIOLOHOCK 1 OIUIEMEIbYje OBaj
npocrop (cm.2).

Crmka 2: [IBa crabna ITanunhese omopuke (Picea omorika) ucripep,
srpafie HacTaBHO-06pasoBHOr ¥ peKpeaTHBHOr LieHTpa Emextpo-
BojBOpMHe Ha Vipumkom BeHwy / Figure 2: The Serbian spruce (Picea
omorika) trees in front of the Elektrovojvodina Educational and
Recreational Center on Iriski venac

Vcnop HacraBHor nenTpa EnexTpoBojsofune, y
yBanmu orpanka Hoocenckor moroka (openeme 45),
y mymn 6ykse u mune Tilio-Fagetum submontanum
(Jankovi¢ et Misi¢ 1960) Misi¢ 1972, 1999. ropuue
exciosuja 6ombe je popmmpana Kparep emuMITHY-
Hor 00/1Ka, gy6uHe 2-8 m n mupuse 15 m. Koncra-
TOBAHO je cmabo oOHaB/bame XOYHOBA U 3€/baCTUX
6wpaka. Ilocme ABajieceT rogmHa IajyiHe KpaTepa
npexpuBa Kynuua (Rubus hirtus) 4.4. Ilopen xymm-
He npucyrtHe cy: Nephrodium filix mas 2.1, Acer
platanoides 1.1, Aegopodium podagraria 2.2, Hedera
helix 2.1, Pulmonaria officinalis 1.1, Staphylea pinnata
1.1, Asarum europaeum 1.1, Glechoma hirsuta 1.2,
Ruscus hypoglossum 1.1 u Urtica dioica 1.1. Koncrato-
BaHe Cy fiBe Bpcte x6yHoBa: Staphylea pinnata 1.1 n
Fagus moesiaca 1.1. Y 1ieHTpy KpaTepa jaB/ba ce caMO
Kinokouuka (Staphylea pinnata) 3.2, Bucuze go 10 m
u npevynnka 5-10 cm. OBa Bpcra 6oraro obpacra n

/
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orpaHak HoBocesckor noroka. Ha uBnijama kpatepa
HOper; KJIOKo4MKe jaBba ce u necka (Corylus avellana)
4mje ce rpaHe IPY)Xajy IpemMa oTBOpy Kparepa. [Ipet-
nocrassba ce ja he oBaj kparep obpacTyt ApBeHACTIM
BpcTama 6YKOBO-/IMIIOBE LIIyMe.

Ha nokaimurery EnexrpoBojBopuHe, y ofenermy
29b nospumHe 1,2 ha, TOTIYHO je yHUIITEHA KUTHa-
KoBo-rpaboBa mmyma. IlTocime cede crabama cabe-
He Cy ABOTOAMINEbe CafHNIlEe KUTHbaka y mposehe
2000., 2001. n 2002. rogune. [locme gBameceT rommHa
00OHOB/bEHA je MJIaJia, TYCTa CacTOojuHa, cKromna 0,9-1,0
ca crtabnuma BucuHe fo 20 m (c. 3).

Y cnpary mpseha Hamase ce cnemehe Bpcre:
Quercus petraea 5.4, Carpinus betulus 1.1, Acer
platanoides 3.1, Tilia tomentosa 3.1 u Acer campestre
1.1. Cnpar x6yHoBa je pegak (10%) ca Bpctama: Acer
campestre 1.1, Tilia tomentosa 2.1, Fagus moesiaca 1.1,
Carpinus betulus 2.1, Corylus avellana 2.1, Staphylea
pinnata 1.1. u Acer platanoides 2.1. Y 3emacToM
cripaty npucyTHe cy cnefiche Bpcre: Hedera helix
2.2, Rubus hirtus 2.2, Glechoma hirsuta 2.1, Lamium
maculatum 2.1, Stellaria holostea 1.1, Polygonatum
latifolium 1.1, Ruscus hypoglossum 1.1, Helleborus
odorus 2.1 u Festuca drymeja 1.1. Cabena crabna
KUTHaKa Cy fOoOpor 3apaBcTBEeHOr crama. JIuma ce
y 60KopuMa CIOHTaHO OGHaB/ba y crpary ppseha u
xKO0yma. KapakTeprcTudHo je ja y 0BOj MIIajioj IrymMmu
uma Jeb/pux crabama Mmieda, mpedHmka 15-30 cm,

BrcuHe 1o 15 m. ITopex mieda, cioHTaHO Cce JOOPO
o6HaB/bajy 1 ApyTe HaBefleHe BpcTe ApBeha. dmopuc-
TUYKM CacTaB II0Kasyje [a je y TOKYy OBOI IIepuofa
¢dbopmmpaHa MIafia KUTHAKOBO-rpaboBa IIyma.
Kpamese cromuue: Ha rnaBuiyu rpebena y ofe-
newy 3b 6oMbappoBameM je YHUIITeHa YMCTa KUTHA-
KoBa myMa Quercetum montanum typicum Cer et Jov
1953, nospiunte 0,19 ha. Orpoman kparep fy6uHe
5-8 m n mpeynuka 15-20 m ce Hamasy y LEeHTpas-
HOM Jieny npocTopa. Of cunuHe eKciosuje 60M6u 1
rejiepa oficedeHe Cy KpyHe crabama. Obpacrame Kpa-
Tepa je CIIOpO jep LIYMCKOI 3eM/bMINTA IPAKTUYHO
HeMa. Y BpeMe mpahema oOHaB/pamwa 1yme o 2001
10 2007. roguHe, y KpaTepy 1 OKOJIHOM IIPOCTOPY ce
HOCTeIeHO T0jaBIbyjy MMOHUPCKE JpBEHaCTe U XKOY-
Hacte BpcTe. [Tocne 20 rofmHa y KpaTepy CHHOHTAHO ce
o6HaBbajy cnefehe gpBeHacre Bpcte: Salix caprea 3.3,
BucuHe 10-15 m, npeunuka 5-15 cm, Populus tremula
4.2, Bucuue 15-20 m, npeynnka 5-20 cm. Bp6a nBa
ce Hajasy MpeTEeXKHO y 60Kopy off 3 mo 5 m3jaHaka.
Y kpaTepy ce y cripary 06yHoBa ca IokpoBHourhy
on 20%, Bucuue 0,5-2 m jaB/bajy BpcTe: Fraxinus
ornus 2.2, Populus tremula 2.1, Tilia tomentosa 3.1,
Fagus moesiaca 1.1, Prunus avium + u Rosa canina +.
Y 3epacToM HOKpuBady (IOKpoBHOCT 20%) Hajmase
ce: Populus tremula 2.1, Carpinus betulus +, Quercus
cerris +, Epilobium montanum 2.1, Dactylis glomerata
2.1, Galium sylvaticum 1.1, Hedera helix 2.2, Galium

Crmka 3: O6HOB/beHa M/Iajia TyCTa CacTojiHA KUTIbKOBO-TpaboBe LiyMe Ha IokanuTeTy EnekrpoBojBopmta (VIpuinky BeHarr)
Figure 3: Restored young and dense sessile-hornbeam forest stand on the Elektrovojvodina site (Iriski venac)
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mollugo 1.1 u Clematis vitalba 1.1. Ha mafunama xpa-
Tepa y PeTKOM 3€/baCcTOM IIOKpMBAyy KOHCTaTOBaHe
cy Fagus moesiaca + u Fraxinus ornus 1.1. Y xparepy
ce CIIOHTaHO 0OHABIbajy TPENeT/bUKA U VB, CTAPOCTH
oKo 15 rogmHa.

ITocne 20 ropyHa o 6oMbapaoBama M3BaH KpaTe-
pa ce 0OHOBIM/Ia MJIafia CacTOjMHA TPeIeT/bIKe U UBE
ca LIpHUM jaceHoM, cTapoctu 15-20 ropgmua. Jomu-
Hupa Populus tremula 3.3, Bucune 5-9 m, me4yHuxa
5-12 cm. Tlopen Tpememmuxe cpehy ce vrste: Acer
pseudoplatanus +, Fraxinus ornus 2.2, Salix caprea 1.1,
Quercus petraea + vt Ulmus montana +. VI3BaH kparepa
cTabra TpeneT/pMKe Cy IycTo 06pacia, TamyX Cy Iped-
HMKa, cTapocty 12-15 roguna. Y crpary >x6yHoBa ca
nokpoBHouhy 5%, Hanmase ce Bpcre: Populus tremula
1.1, Salix caprea 1.1, Fraxinus ornus 1.1, Tilia tomemtosa
1.1, Ulmus montana +, Quercus petraea + u Euonymus
europeus +. IIokpoBHOCT 3e/bacTor Mokpusada je 80%
ca cnefehum Bpcrama: Hedera helix 3.3, Campanula
trachelium +, Dactylis glomerata 2,2, Poa nemoralis 1.1,
Fraxinus ornus 1.1, Tilia tomentosa 1.1, Galium mollugo
1.1, Capsella bursa-pastoris 1.1, Cichorium intybus 2.2,
Rosa canina + n Artemisia campestris 2.1. Mnagne Tpe-
HeT/buKe 006pacTajy U MBUIIE YNCTHHA.

Ha KpaspeBuM cTonmiiaMa KOHCTaTOBAHa je CIIo-
pa 06HOBa HapOYNUTO ApBeHACTUX BpcTa. [IMoHMpCKe
BPCTe TpeNeT/bUKa U VBa 06pacTajy 4uTaB IPOCTOP
(cn. 4). Y 6ynyhHocTH je oBaj mokamuteT Hemoryhe

06HOBUTM 0e3 MHTepBeHLMje 4YOBeKa, jep je OoM-
6apyioBameM IOTIYHO YHUIITEHAa CTapa KUTHAKOBa
mryma.

ITaparoBo: MemoBura myma rpaba u pas-
mmauTMX Bpcta XpacroBa Carpino-polyquercetum
fagetosum (Bankovi¢ & Medarevi¢ 2003) Ha ITaparosy
(openeme 37d) je mperpuena Bemuka oumrehemwa. bom-
6appoBameM je yHuUILITeH crpar Apseha u >xOyHoBa.
ITocne cevye omrehennx crabama y mpomehe 2000.
ropuHe cabeHe Cy JBOTOMWIIIE CaIHUIE KUTHA-
Ka u3 KoHTejHepa. C 0631MpoM ja cy modene fia ce
Cyllle, CIIPOBENIEHO je HOBO IoficabuBame y HapemHe
4 ropune. Unhere y cacTojuHY je BpIIEHO fBa IyTa
rOfuILIbe, TAKO JIa je yCIeX NolymM/baBama 80%. Kon-
CTaTOBaHO je CIIOHTAaHO OOHaBjbarbe K/IeHa, I[PHOT
jaceHa, cpeGpHe nuIe, rpaba ¥ Kelbe.

Oxro6pa 2019. roguHe je y3eT pUTOLEHONOLIKY
CHUMaK y OBOj cacTojunu. ¥ cmpary npseha BucuHe
or 10 go 15m u npeynuka op 10 go 30 cm KoHcTa-
ToBaHe cy cnefehe Bpcre: Quercus petraea 2.1, Acer
campestre + u Sorbus torminalis +. Y cnpary >x6yHo-
Ba ca mokposHouthy 40%, Bucune 0,5-3 m, Hanmase ce
Bpcre: Tilia tomentosa 1.1, Viburnum lantana 2.2, Acer
campestre 2.1, Ligustrum vulgare 1.1, Fraxinus ornus
2.1, Crataegus monogyna 1.1, Euonymus europaea 1.1
u Cornus sanguinea 1.1. Y cupary 3e/bacTux 6mmpaka
jaBmajy ce Bpcre: Helleborus odorus 1.1, Glechoma
hirsuta 2.1, Hedera helix 3.3, Galium odoratum 2.1,

Cuka 4: IInoHMpcke BpCTe TpemeT/byKa U MBa 06pacTajy moxamret Kpamese crommiie
Figure 4: Pioneer species of aspen and goat willow overgrowing the site Kraljeve stolice
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Acer campestre 2.1, Ligustrum vulgare 1.1, Viburnum
lantana 2.1, Ruscus aculeatus 2.2, Fraxinus ornus 2.1,
Tilia tomentosa 2.1 n Rubus discolor 2.2.

IMopmnabena cacTojuHa ce MpocTUpe y JAOmeM
Ieny TafuHe, OKPY>KeHa CTapuM cTabinmMa muie,
rpaba, KJeHa ¥ PpasIM4UTUM BpCTaMa XpacToBa,
Tako ga je y OymyhHoctu omoryheHo croHTaHO
obHaB/bame ApPBEHACTUX BpCTa U3 cemeHa. Crpar
>KOyHOBa je 6orart, yjefHadeHe BUCUHE Y CaCTOjMHI,
mTo ykasyje fa he ce myma y 6ynyhHocTn ycnemso
O0OHOBUTIH.

Ipsenn vot: Vicnox TB npepajuuka Ha Llpse-
HOM 40Ty (ofienerbe 47a), y 3ajemHuIM OYKBe 1 uIie
Tilio- Fagetum submontanum (Jankovi¢ et Misi¢ 1960)
Misi¢ 1972. 6omba je popmmparna KpaTep HOBpLIVHE
0,03 ha. ¥ xparepy BennunHe 8x8 m u gy6mae 8-10 m
HeMa crrpara apseha. IIpucyTHa cy camo mojennHay-
Ha crabsa BpOe uBe BCKHe 7-8 m, gebmpune 5-10 cm.
Y cmpary x6yHoBa jaBmajy ce Sambucus nigra 2.1,
Tilia tomentosa + u Salix caprea +. lleo kparep je
obpactao kynuHoM Rubus hirtus 5.5. Ha uBunm kpa-
Tepa ce U3 HameBa o6Hapba Tilia tomentosa BUCUHE
7 m, npeyHuka 20 cm. Ha mporanu mssaH KpaTepa
JOMUHIMpa KyIMHa y K0joj ce jaB/bajy Miajuie 6ykse
ceMeHor Topekna. ¥ 6ymyhHoctn he ce BepoBaTHO
HOCTeNeHO 0OHaB/baTy GYKOBO-TIMITIOBA IITyMa.

Y openemy 22, y KUTHAKOBOj LIyMM Ca BUjyKOM
Festuco drymeiae-Quercetum petraeae Jankovi¢ 1974
6omba je Takohe HampaBuIa KpaTep BemuuHe 8x8 m,
nybune 3-4 m, Ha jy>KHOj mafuHM rpebeHa. VIsBan
KpaTepa Cy IocedeHa cTab/a XpacTa, rpaba, mmie u
npyrux Bpcra. Ilopes Tora je BpileHa cajiba XpacTa
KUTHAaKa Ha BENIMKOj IIPOTalM y OKPYXKemy KpaTe-
pa. Y 2019. ropuHy KOHCTaTOBaHa je TycTa IIMKapa
006HOB/bEHE MIafie XpacToBe HyMe (1. 5).

Jy6ouam: Y pomvuu mnotoka Jlybovamra, Ha
HOBpLIMHY OFf 0KO 4 ha eBupenTHpaHa su 34 kparepa.
Y Toky 60Mbap6oBama y 3ajeHUIN XpacToBO-Tpabo-
Be myme ca nepom Carpino - Quecetum petraeae cerris
hygrophilum (Bankovi¢ & Medarevi¢ 2003) noTmyHo
je yHuiuTeH cupart fpseha, »x0yHoBa u npusemHe ¢o-
pe. Y TOKy MOHUTOpMHIa OOHaB/bala OBE CaCTOjU-
He KOHCaTOBaHA je HOMMHanuja Bpcte Aegopodium
podagraria y Toky 2000. u 2001. roguHe. Y HapemHO]
2002. ropyHM 1€y MOBPIUMHY je IMpeKpuiaa KylyuHa
(Rubus hirtus). barpem (Robinia pseudoacacia) ce
noyeo 0OHaB/BATU BETETATMBHUM ITyTeM M M3 CEMEeHa
2002. roguHe, TaKO Jia je Y TOKY CyKLecuje IIOTIYHO
obpacTao yHumTeHy noppumHy. OBa HOBpIINHA je
360r BenMKor 6poja KpaTepa IperyIITeHa CIIOHTAHOj
o6nOoBU. Y 2019. ropuan y Jy6ovarry je KOHCTaTOBa-
Ha HeITpOXOJHa IMKapa 6arpema.

Cruka 5: [ycra 1mmkapa oGHOB/beHe MyIajie XpacToBe liryMe Ha LIpBeHOM Yoty
Figure 5: Dense shrubwood of the restored oak forest on Crveni ¢ot
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O6nasmwarve wiymckux exocucitiema y HII ,@pyuika iopa” 20 foguma ilocne 6ombapgosatoa

3AK/bYYAK

Y HII ,,®pymka ropa” 6ombaproBame je Tpajamo
Yy KOHTUHYUTETY of 4. anpuna o 8.jyHa 1999. rogm-
He. Bume myra cy paketmpanm noxamutetu: Emex-
TpoBojBopnHa (Vpuiukn BeHan), Kpamese cromuue,
ITaparoso, llpsenu vor u [ly6ovam. Ha oBo nonpyuyje
je maso 300-500 pasopHux 60MO6M ¥ gBa KOHTejHEpa
KaceTHNX 60MOm. Hajsume cy crpajiane KUTHaKoBe,
KUTHaKoOBO-IpaboBe 1 6yKoBe IIyMe ca TUIIOM.

ITocre 20 ropuua on GombappoBama y3eTu Cy
(UTOLIEHOIOMWIKY CHUMIIM Ha MICTUM JIOKQJIUTETUMA U
YTBPAUIIO Ce CTambe U 0OHOBA Pa30PEHNX IIyMa:

1. EnextpoBojBopuna (Vpumku BeHar)

o Ilopymennu gom paguuka EnekTpoBojBopuHe je
noHoBo carpahen xao HacraBHo o6pasoBHM 1
pexpearuBuu neHTap Enexrposojsoanne. Ilpoc-
TOp OKO IIeHTpa je ypeheH cafilboM ayTOXTOHMX
U YKPACHMX [JPBEHACTUX BPCTa.

+ Vcnop HactaBHO 06pa30BHOr LIEHTPa Ofe/berbe
45, CIOHTaHO ce 0O6HaBIba OYKOBO - INIOBA IITyMa.

» CanmoM KuTHaKa y ofieniery 29b o6HoBMIa ce
MIafia KUTHAaKOBO-TpaboBa IOyMa CTapoCTH
15-20 ropuna. CIIOHTaHO Cy ce 06HOBMIE BPCTe:
Acer platanoides, Acer campestre, Tilia tomentosa
u Fagus moesiaca.

2. Kpamese cTonuie
» Y KpaTepy 1 U3BaH KpaTepa ce CIIOHTaHO jaB/bajy
nyoHMpcke Bpcte Salix caprea u Populus tremula,
BucuHe 10-15 m.
o YHumreHa xpactoBa myma Quercetum monta-
num ce He MOXKe OOHOBUTH 6e3 MHTepBeHILUje
JOBeKa.

3. ITaparoBo

« Y Bullle HaBpaTa je BpIIeHa Ca/iiba JBOTONMIILIX
CaflHMIIa KUTH-aKa M3 KOHTejHepa. YCHEeIIHOCT
noumymbaBama je 80%.

« TTocrme 20 roguHa 06HaB/BA Ce KUTHHAKOBO - Tpa-
6oBa IIyMa ca BMIIle BPCTa XPacToOBa.

« TTopmmaheHa cactojuHa je y [omeM Hefy mafuHe
OKpY>KeHa CTapyM cTabnuMa e, rpaba, KjeHa
Y pasIMYMTIM BPCTaMa XpacTa, MITo oMoryhyje
CIIOHTaHO OOHaB/balbe U JIPYIMX JAPBEHACTUX
BpCTa 3 CEMEHa.

4. IlpBenu 4ot
« Vcnon IlpBeHor 4oTa, ofeneme 47a y 6ykoBo-
JIMIOBOj IIYMU CIIOHTAHO ce OOHaB/bajy ApBe-
HacTe BpCTe.
o TlagnHe KpaTepa U OOONHM [0 IIpOTrajbeHe
mryme rycro obpacra Rubus hirtus.

« ByxoBo-munose myme he ce cioHTaHo 06HOBU-
TY Ha IITa yKasyje mmojaBa MogMiIafka 6ykse u3
ceMeHa.

o Ha jyxxHoj maguuu ofenere 22 06GHOB/bEHa je
MJIafla XpacTOBa IIyMa CaJilbOM XpacTa KUTHbaKa.

5. y6oyam

o V ogeneme 37a, 3a BpeMe 6oMbapoBama, Gop-
MIpPaHO je 34 Kparepa ¥ IOTIIYHO j€ YHUIITEHO
4 ha myme Carpino — Quercetum petraeae cerris.

« Huje BplIeHa HMKaKBa MHTEPBEHIMja HA OBOM
IPOCTOPY, 300T IOTIIYHOT YHUINTEHA IIyMe U
IIYMCKOT 3eM/bUIITA.

» Hakon 20 rogyHa crioHTaHO ce 0OHOBMIA IyCTa
HepoxopHa mukapa 6arpema (Robinia pseudoa-
cacia).
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THE RESTORATION OF FOREST ECOSYSTEMS IN THE
NP "FRUSKA GORA" 20 YEARS AFTER THE BOMBING

Vida Stojsi¢, Anka Dini¢, Borde Grozdanic¢

Summary

In the National Park "Fruska gora", the bombing
lasted continuously from April 4 to June 8, 1999. The
most frequently bombed areas were: Elektrovojvodina,
Kraljeve stolice, Paragovo, Crveni ¢ot and Dubocas. It
was estimated that 300-500 projectiles and 2 containers
of cluster bombs were released in 21 days. 12.29 ha were
dug by craters, whereby forests, forest land and entire
living world were completely destroyed.

The most affected were sessile, sessile - hornbeam
and beech forests with linden. After the bombing, in
September 1999, phytocenological recordings were
made at the bombed sites and measures for remedia-
tion, recultivation and restoration of damaged eco-
systems were proposed. The manager of the protected
area, PE "National Park Fruska gora", has carried out
a number of activities in the past twenty years such as
removing damaged trees, burying craters, preparing
land for afforestation, planting sessile oak and sowing
acorns.

The destroyed Dom radnika was rebuilt on the site
of Elektrovojvodina and has become a teaching and
educational center. After twenty years, the area around
the TV tower has been renovated and arranged with the
planting of autochthonous and ornamental tree spe-
cies aged 15-20 years. Below the Teaching Educational
Center, in the section 45, where the bomb formed a cra-
ter in a beech-linden forest, the pioneer species Staphyl-
ea pinata and Corylus avellana are gradually being re-
stored. The slopes of the crater are densely overgrown
with Rubus hirtus. It is assumed that woody species
from the beech - linden forest will be restored in this
crater. On Elektrovojvodina site, in section 29b, in the
area of the destroyed sessile - hornbeam forest, a young
sessile and hornbeam forest, aged 15-20 years, has been
restored. On several occasions, sessile oak was planted,
whereas spontaneously renewed tree species can also
be found there such as Acer platanoides, Acer campestre,
Tilia tomentosa and Fagus moesiaca.

On the site Kraljeve stolice, the bomb formed a
huge crater, when the sessile forest Quercetum monta-
num and the forest land on the head of the ridge were
completely destroyed. Overgrowing of the crater and
the surrounding area has been very slow over the years.
After 20 years, pioneer woody species were restored in
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the crater: European aspen (Populus tremula) and goat
willow (Salix caprea), about 15 years of age. In the sur-
rounding area, a young forest of pioneer character has
been restored, in which, in addition to aspen and goat
willow, Fraxinus ornus, Tilia tomentosa, Ulmus mon-
tana and Quercus petraea are present. In the future, this
cross oak cannot be restored without human interven-
tion.

On the site Paragovo, in section 37d, a floor of trees
and shrubs in a forest of the Carpino-Polyquercetum
fagetosum type was destroyed by bombing. During a
number of years, sessile seedlings were planted, so that
the success of afforestation was 80%. Field maple, flow-
ering ash, silver linden, hornbeam and alder buckthorn
have spontaneously appeared in the restored stand.
Since the rejuvenated stand extends in the lower part of
the slope and is surrounded by old linden, hornbeam,
field maple and sessile trees, the spontaneous restora-
tion of this forest is possible in the future.

Below Crveni cot site, in the forest of beech and
linden Tilio-Fagetum submontanum, section 47a, a cra-
ter was formed by bombing on the northern slope of
the ridge. After 20 years in and out of the crater, the
blackberry has completely overgrown the surface. In
addition to blackberries, willow (Salix caprea) and el-
der (Sambucus nigra) appear in the crater. Outside the
crater, young beech seedlings spontaneously appear in
a dense blackberry, which indicates that this forest will
successfully be restored.

On the southern slope of the ridge below Crveni ¢ot,
section 22, in the sessile forest with the forest fescue Fes-
tuco drymaeae - Quercetum petraeae, the bombing cre-
ated a crater and a large forest gap on which destroyed
and damaged tree trunks were cut down. Sessile oak
seedlings were planted on the forest gap. After 20 years,
ayoung oak forest has successfully been restored and the
hornbeam and linden appear there spontaneously.

On the Dubocas site, section 37a, where 34 craters
were formed during the bombing, 4 ha of the Carpino
- Quercetum petraeae cerris forest were completely de-
stroyed. No intervention was carried out in this area,
due to the complete destruction of the forest and forest
land. After 20 years, the dense impenetrable acacia bush
has spontaneously been restored.



