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PA3MATPAIE INTAbA U3BMEHE BPCTA Y MOHOAOMMHAHTHO]
IIYMU KUTIAKA (QUERCETUM PETRAEAE CER. ET JOV. 1953.,
SUBASS. TILIETOSUM) - CTYAMJA CAYYAJAY HII ,,FEPAAIL”
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Ap Cunumia AHapanies, BUIIA HAYYHH CapapHUK, YHuBepsuTeT y Hosom Capy, HCTUTYT 32 HE3HjCKO ITymMap-
CTBO M XKHBOTHY CPEAVHY

MSc Hukoaa HIynmh, UCTPaXKMBayY-CapaAHHK, YHUBepauTeT y beorpaay, MIHCTUTYT 3a MyATMAMCIMTIAMHADHA
HCTPaXXUBaba

U3Bog: Ha MCTOj NOBPLUIMHM Ha CTaHWUWTY MOHOLOMMHAHTHE WWyMe KUThaKa (Quercetum
petraeae Cer. et Jov. 1953., subass. tilietosum) aHan“3MpaHa je CTPYKTypa cacTojuHa npe u
nocne npupogaHe obHoBe, y $asm Kasa cy y cacTojuHM jow 3aocTana nojeanHayHa ctapa crabna
KUTHbaKa. [pe 06HOBE, y cacTojuHKM cTapoj oko 150 roamHa y 1992. roguHu, y cnpaty apseha
610 je 3acTyn/beH caMo KuUTHaK, cTabna cy Mmana NpeTexHO HenpaBuaHO M3rpaheHe Kpolkbe
N yMakbeH NPUPACcHU NOTEHLMjaN, LWTO cy BUAM enemMeHTU Ha OCHOBY KOjWX ce naaHupana ob-
HOBa Yy OCHOBM 3a ra3goBakbe Wymama. Y maaaoj cactojunm y 2017. roamHm, nopes nojegmHay-
HWX, 3a0CTaNINX, CTapux cTabana KUTHaKa, AOMUHUPaA cpebpHacTa nna, a y CTPYKTYpU ce He
Hanasn BUONOLIKM NOTEHLMjAN MNAAUX KUTHAKOBUX cTabana Koju 6u npeactaB/bao OCHOBY
33 [la/b1 Pa3Boj Y CaCTojuHU, jep cy cTabna KUTHaKa NOTUCHYTA 04, CTPaHe cpebpHacTe nune
Y NOACTOjHU U NPU3EeMHM cnpaT. 360r HepePpUHMCAHOT 3HAYaja IMne y CacTojUHWU, Y OCHOBM 3a
rasfioBarbe Wymama NnponucaHo je NpenasHo ra3foBakbe, Kojum ce npeasuha peKoHCTpyKLUMja
cacTojuHe y Hekom cneaehem ypehajHom pa3gobiby, y unsby Bpaharba KUTHaKa Ha CTaHULWTe
C KOra je HeaZleKBaTHMM MOCTYNKOM 06HOBE UCTUCHYT 04, CTpaHe cpebpHacTe avne. Ha ocHosy
npoyyeHe CTPYKType Maaze CcacTojuHe Npeasiarke ce HanylwTake KOHLeNnTa NpenasHor ras-
[,0Bakba Y KOPUCT MHTEH3MBHOT ra3goBakba C IMNOM Y aKTyenHoj onxofrbu. OCHOBY 3a TakaB
NPUCTYN 430 je A0BO/baH 6Poj KBANMTETHUX CTabana vne, O4HOCHO acnupaHaTa 3a Hery 1 npu-
MeHy CeNeKTUBHe Npopese, Kao 1 hbKxoBa f06pa NnpupacHa peakumja nocsie YeTUpu roguHe og,
npBe npopege. Ctapa ctabna KUTHaKa, Koja Cy jol yBeK NPUCYTHA Y CaCTOjUHM, NPeacTaB/bajy
Camo NPUBUAHY OCHOBY KOHTUHYMTETA C HEKaZalHOM CaCTOjUHOM KUTHAKa M NOTpebHOo nx
je YKNIOHUTW y CKIONY MHTEH3UBHE W PaLMOHaNN30BaHe Here cpebpHacTe ivne, a 4eNoM U
WHTErpucaTu y cacTojuny aune.

KmyuHe peun: O6Has/barbe cacTojuHe, Quercus petraea (Matt.) Liebl., Tilia tomentosa Moench,
CTPYKTYpa CacTojuHa, NpenasHo ra3fosakbe, CeNeKkTuBHa npopesa

YBOA

KnTrwak (Quercus petraea (Matt.) Liebl.) je  Hom cmucny (Eaton et al., 2016). Y wymckom
jefHa of, HajuereHnjux BpcTa Wymckor apsehay  ¢oHay Cpbuje KnTHaK je 3acTyn/beH Y YNCTUM U
EBponu, Kako y eKO/IOLLKOM TaKo M Y KOMepLUMjan-  meloBUTUM cacTojuHama Ha 173200 ha, ca gomu-
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HaHTHO U34aHAYKMM NOpPeKNOM Ha 74,1% opf, yKy-
nHe nospwuHe (Bankovic¢ et al., 2009). Bucoke
CacCTOjuUHE KUTHAKa Cy AOMMHAHTHO NPUPOAHOT
nopekna v obHas/bajy ce NPUPOAHMUM NyTeMm.

MpupoaHa obHOBA LWyMa XpacTa KUTHAKa je
CNOXKEH MPOLLeC Ha YMjU KOHAUYHU UCXO[, YTU4UYy
6pojHM daKkTOpK, @ NPUMapPHM Cy BUONOLLKO-EKO-
JIOLLKe KapaKTePUCTUKE BPCTE U CTAHULLHW YCI0BU
(Watt 1919, Molder et al., 2019a, 2019b). MNo-
yeTHa ¢a3a pas3Boja xpacTa KUTHaKa cmaTpa ce
HajKPUTUYHKjOM Y NpoLecy NnpupoaHe obHoBe Ha
pasnmumTm ctaHuwmuma (Molder et al., 2019b).
Y MOHOAOMMHAHTHUM WyMaMa KUTHaKa CcUryp-
HOCT npupoaHe obHoBe ce 0b6esbehyje MHMLMjan-
HUM noamnahuBarbem y ycn10BMMA CKAOM/beHe
CacTojuHe, YeCTo 1 pa3Bojem NoAM/IATKa HEKOU-
KO rofMHa y yC/1I0BMMa Masie 0CBET/bEHOCTU Y NpU-
3eMHOM cnparty, a 3aTUM ce BpLu ocnobahare 3a-
ceHe ceyama obHoBe (Krsti¢ et al., 2018). Takas
noctynak aeduHMCaH je Kao onaoAHa ceya, Koja
Ce LUMPOKO KOPUCTU U Y NY}KHAKOBUM U Y KUTHba-
KOBUM LLIYMaMa.

Y ycnosuma mesopuTusalmje WymcKe sere-
Taumje y OCHOBM NpoLeca JieXXn npetnocTaBka
cnabuje KomneTUTUBHE CNocobHOCTU XpacTo-
Ba Y O4HOCY Ha pa3nuuuTte npatehe mesodute
(Nowacki, Abrams, 2008, Alexander et al.,
2021). Y MeWwoBMTUM XPacTOBUM LUymama TeK
ycnen nojase nepuoauyHux nopemehaja sehe
pasmepe (Kao LWTO Cy MOXKapu UKW HUXOB cyporaT
— ceue), moxe fohU [0 NPOMEHE Y KOHKYPEHT-
CKMM OfHOCMMa Yy KopucT xpactosa (Abrams,
1992, Nowacki, Abrams, 2008). To npaKTU4HO
3HauyM [a aKo ce Kenu ycnelwHa obHoBa xpacTo-
Ba U HUXOBO OAP}Katbe Y CTPYKTYPU CacTojuHa C
npatehum mesopmtama, HEONXOAHE Cy y3rojHe
MHTepBeHUMje Koje y oarosapajyhoj mepu mory
MMUTUPATK Jorahaje y npupoau, WTo je y ckna-
[y ca Hayenom rajerba Wyma 6anMckom npupoam
(Schutz, 1999).

NHTEeH3MBHMNja CUHXPOHM3ALM]A Y3IOjHUX NH-
TepBeHUMja ¢ pakToprma nogmnahusara y no-
YeTHOj da3un TPaAULMOHAHO je MPpUMEHUBAHA Y
NYXXHaKOBMM LIYMaMa, Y OAHOCY Ha KUTHaKoBe
W Apyre XpacToBe LWyme, U MOAE/NHO MOXe noc-
NYKUTU Yy Kpenpary NOCTynKa y ApYyrum xpac-
TOBUM LWymama. UcTpaxkmnsara daKktopa Koju
onpeaesbyjy npupogHo obHaB/batbe MeLIOBU-
TUX Ny>KHaKoBUX Wyma y Cpbuju ykasana cy aa

ce y yc/oBMMa MWMHUMANIHO 33a[0BO/bEHE OC-
BET/bEHOCTU 33 OAPKatbe NOHMKA U dopmMmuparse
noAmnaTka, Nog yTuuajem xpactose nenenHuLe,
OHTOreHesa NyXhaka nocne rogmHe obunHor
ypoZAa 3aBpLUaBa y pa3BojHOj ¢pa3u NoHMKa, a no-
BOJbHE ycnoBe 3a noamaahusarbe notpebHo je
KpeupaTtu npe Kaunjakba Xupa, og4HOCHO nojase
noHuka (Bobinac, Karadzi¢, 1994). MNpu Taksom
cLeHapwujy, NOBO/bHU YC/IOBM 33 OAPKaHE NOHU-
Ka 1 dopmmupatrbe NogMnaTka, 0OA4HOCHO ypacTarbe
MIaAMX NYXKHaKoBUX cTabana y CTPYKTypy cTapux
cTabana y pesepBaTtima, Cy Bp/io peTKe nojase u
CUHXPOHM3MPAjy ce ca cayyYajHum nopemehajuma
y cknony (Bobinac, 1998, 2000).

Y npouecy niaHcke 06HOBE Ny*KHaKOBUX cac-
TojuHa y Cpbuju Kpeunpajy ce NOBO/bHU YC/IOBM 32
KNunjaroe Xunpa n popmmparbe NOHMKA pasanyu-
TUM Y3rOjHUM UHTEPBEHLMjaMa, T3B. TPUNPEMHUM
mMepama, 4ecTo M BULIe roguHa npe mnssohema
on/iogHor ceka y AepuHUCAHO] rogMHN obuaHor
ypoga. MNMpu noctynky o6HOBEe ONA0AHOM Cevyom
Yy PasiMunTUmM TUMOBMMA JYXKHAKOBUX LUYMa,
nspoherbe onNoAHOr CeKa MAAaHCKU je CUHXPO-
HW30BaHO ca roAMHOM 0BUNHOT ypoaa, @ OCHOBHM
KpuTepujym 3a nsbop crabana 3a cevy je obua-
HOCT ypoaa. Ha npunpem/beHMM NoBpLIMHAMA
06uNaH ypos upa npescras/ba AOBO/bHY KOMU-
YMHy 3a nogmnahunBarbe 3acTpTe NOBPLUNHE Noje-
OMHa4YHKX cTabana, 6e3 noTpebe HarommniaBama
noAmnaTka 13 BuLLIE YPOAaA, @ TUME Ce UCK/byYyje
notpeba 3aaprkaBatba Te KaTeropuje ctabana Ha
nogMaaZHoj NOBPLINHU MOCAE OMNNOAHOI CeKa
(Bobinac, 1999, Bobinac, 2011). TakaB cTaB je
3aCHOBaH Ha ca3HakbMMa 0 06UIHOCTU U Bapuja-
6UNHOCTM ypoaa NyKHaKoBux ctabana y cactoju-
Hama 3a obHoBy (Bobinac, 1990, 1999, 2011).
MehyTum, y ycioBMMa NepMaHEHTHOT Y UHTEH3K-
BHOT Kopuwhera, WTo obyxBaTa TPaAULMOHANHO
Kopuwhere cTapux NyKHaKoBUX LYyMa Ha BeNu-
KMM noBpnHama y nepmogy o 1870-ux go 1930-
mx (Bobinac, 2008), Kao 1 KacHuje NoKywaje 0b-
HOBE Ha Manum nosplnHama (Erdesi, 1971), anm
1 HoBuju nepuog (Bodor, 1991, Radevic etal.,
2020), Kafa je ocurypaHa 3HayajHa aHTponoreHa
KOHTpOAa NoAMAaAHOr Npoueca, NpumMerbyjy ce
noctynuu obHoBe Npu Kojuma ce dasa Kavjarba
*KMpa 0A4BMja HA roa0j NOBPLUMHMU, Tj. Y YCIOBMMA
yucrte ceye. MpUTOM Ce KAMjarbe Knpa oasuja no-
cne roanHe obunHor ypoaa v obasesHe JoMNyHCKe
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CeTBe UAW nocae NOTMYHOr BEeLUTaYKor yHOLeHa
JKMpPa Ha NPUNPEM/bEHO] NMOBPLUNHW.

O6HOBa /y}KHaKOBUX LLYMa Yy NOCTYNKy 6anc-
KOM Mpupoam, y Masvm OTBOPMMA Y CKAOMY CTa-
PUX NY}KHAKOBUX CacToOjUHa, 360r BeNnKe noTpebe
3a CBET/IOM Maaaux ctabana NyxKraka U KOHKy-
peHuuje BpcTa ApBeha OTNOPHMX Ha 3aceHy, cma-
Tpa ce cnopagmMyHom 1 KomnankosaHom (Molder
et al., 2019a). YcnocTtas/beHa napanenay npupoa-
HOM noamiahmBarby U ofpXKakby NyXKHaKa y BULLe
CTOTWHA rofMHa CTapUM NY}KHaKOBUM pe3epBaTy-
Ma yKasana je ga je noamnahumsarbe NyxKrbaka y
MasiMM OTBOPMMA Y CKI0MY 3aBUCHO Of, EKO/OLL-
Kux ycnosa. NMpupoagHo nogmnahusatrbe nyKrbaka
je 6buno ycnewHmje y LWyMn Ny>KHbaka ca NoJ/bCKUM
jaceHOM y KOjoj je mare u3parkeHa PpuToLeHo-
NIOLIKa CNIOXKEHOCT Y NOACTOjHOM CnpaTy, a BpAo
je peTko y Wwymu nyxmaka 1 rpaba, jep ce cuH-
XPOHU3yje ca cnyyajHum nopemehajuma y ckiony
(Bobinac, 1998, 2000). HaBegeHo ykasyje Ha
Behu 3HaYaj eKONOLWKMX ycnoBa U GUTOLLEHONOLL-
Ke 13rpalheHOCTM CacTojMHA 3a OApKatbe NYKHba-
Ka, Yy O4HOCY Ha 3Hayaj XxpacToBe nenenHuLe Koju
nctuyy Demeter et al. (2021).

Y nperneny pocajalikbux casHawa y 06-
HaB/bakby KUTHaAKa, Kohler et al. (2020) 3a-
K/by4yjy fa je npupogHo obHaB/batbe moryhe y
Pa3NMUNTO CKIOM/bEHUM CacTOjMHAMa, aKo cy
MCNYyHEHU YCN0BU A0BO/BHOT 6poja busbaka Ku-
THAKa, @ PafoBM HA YKNakbakby KOMMNeTULnjcke
Beretaumje KOH3MCTEHTHM M aKo je yTULAj ANB/ba-
UM UCK/bYYEH WU CBEAEH HA 3aHEeMap/b1BU HUBO.
Mako je nogmnahuBarbe KUTHaKa y MaktbUM OT-
Bopuma y cknony moryhe (Von Liipke, 1998,
Dobrowolska, 2008) n nutatbe MUHMManNHe
Be/IMYMHe 1 061MKa O0TBOpPA Y CKAOMY NEePMaHeHT-
HO NpeacTaB/ba NpegMeT UcTpaxkmearba (Diaci et
al., 2008, Modrow et al., 2020) npesnagasajyhu
NpucTyn NpupoaHe 06HOBE Y KUTHAKOBUM LLyMa-
Ma 3aCHOBAH je Ha NpMMeHM oniogHe ceve (von
Lipke, 1998, Kuehne et al., 2014). Y ogHocy
Ha NyXKHaKoBe LyMme, Y KOjMMa ce ONI0AHU CeK
Hajuewhe Be3yje 3a roAnHy obUAHOr ypoaa *Kupa
(Bobinac, 1999, 2011), y pa3ivinTMm CTaHWULL-
HUM YCNI0BMMA Y KUTHAKOBMM LLIYMaMa, Kao U Kog,
OpYrvx BpCTa Koje y NoYeTHOM pa3Bojy nogHoce
3aceHy (Kao wTo je 6yKBa), ONNOAHM CEK Ce Besyje
WY 3a roauHy 06UHOT YPOAa UM HE3ABUCHO Of,
roanHe obunHor ypoga (Matthews, 1989). Ha

napanesne o eleMeHTUMa NaaHnpakba U n3soherba
OMNJIOAHOT CeKa KoJ, BPCTa CBET/IOCTM M BPCTA Koja
NoZHOCK CeHKY, YKa3ao je Bobinac (2003a).

Y HOBUM, reHepasHUM, CMepHULLaMa 3a 06-
HaB/berbe BUCOKMX MELLOBUTUX KUTHAKOBUX LLIYMA
y Cp6ujn (2022) HaBoam ce: ,,MPUNPEMHO - ONIoA-
HW CeK ce CNpPoBOAM Y MOMEHTY O4EKMBaHOr ypoaa
cemeHa rnaBHe BpCTe, MW HapeaHe roguHe Kaja
ce yKNakbajy, Npe CBera, HemoKes/bHe KOHKYPEHTCKe
BPCTe, BPCTe IaKor ceMeHa, cTabna nower KeanuTe-
Ta W 34paBCTBEHOr CTakba U3 ropHer cnpaTta 1 cea
ctabna u3 gorer/noacrtojHor cnparta. OBUM CEKOM
yKnama ce 30—60% 3anpemuHe noctojehe cactoju-
He!” [lakne, y reHepaaHUM CMepHULLAMa OMNIOAHM
CEK je NOCTaB/beH AUCMEP3HO Y OAHOCY Ha roau-
Hy 06UAHOT ypoaa, OAHOCHO NMPUMAPHUN efleMeHT
noamnahueama. [nsepreHunja y nssohery on-
NIOOHOT CeKa Yy OAHOCY Ha roauHy obuaHor ypoaa
pasnnuuTo onpeaesbyje KPUTUUHY ¢asy npupoaHe
06HOBe XpacTa KUTHaKa y PasIMunTM EKONMOLLKUM
yCcnoBMma, a HenpwuaaroheHu noctynak obHose
€KOJIOLLKUM CneuudrUUYHOCTMMA KUTHAKOBUX WyMa
3a Noc/eanLy MMa OTEXAHO OApPXKaBakbe KUTHaKa
Y OKpY»Ketby Ca APYrMM NPUCYTHUM BPCTama, a y
Kpajrbem UCXoay Y U3MeHy BpCTa.

Y cknagy ca moryhHocTuma dopmupara
nogmnaaTka KuTHaKa Yy yClIOBMMA CKIOM/bEHUX
CacTojuHa Y MOHOAOMMHAHTHUM Wymama y Cp-
6u1ju, y KOjuma je reHepasHO Marbe U3parkeHa
$UTOLEHONOLLKA CIOXKEHOCT Y OAHOCY HA MONAMAO-
MWHaAHTHE KUTHaKoBe Wyme, NpupoaHa obHoBa
CacCTojMHA NpEeTEeXKHO ce 3aCHMBA Ha MPETXO4HO,
CnoHTaHO, GOPMMPAHOM MOAMANATKY Y YC/IOBUMA
MaJsie 0CBET/bEHOCTU N KErOBOM MOCTEMNEHOM OC-
nobaharby o4 3aceHe cnopegHUX BPCTa U MaThy-
HUX cTabana Ha manum nospLnHama. Mpema npe-
nopyKama 3a 06HOBY Koje cy usHenn Stojanovic,
Krstic¢ (1980) Ha ocHOBY MUCTpaKMBakba y TUMNNY-
HUM MOHOAOMMHAHTHMUM LLIYMama KUTHaKa Hajno-
BOJbHMjM MOCTyNaK b1 MozenHo oAroBapao rpynu-
MWYHO OMNOAHOj ceuun, ca ussoherbem onnogHor
ceKa y roamHu obunHor ypoga. Mehytum, y npe-
Nopy4eHOM MOCTYMKY, CaCTOjUHE KOje Cy UCTPAXKM-
Ba/IM HaBeAEeHW ayTopu HUcy obHaB/baHe Beh je
npMMerMBaH NOCTyNaK, Kako HaBoge Stojanovic
et al., (2005), nocteneHor ocnobahara BULwero-
OVWber nogMmaaTka off 3aceHe MaTUYHUX CTa-
6ana Ha MarbMM NOBPLUMHAMa, @ ycnes cyllera
KUTHaKoBMX cTabana U y KombuHaUnju ca caHu-
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TapHOM ceyom. Mpu TaKBOM NOCTYNKY NPUPOLHO
noamnahmBarbe KUTHAKa je yCnewHo Y MOHOAO-
MWHAHTHMM LYMaMa Yy KOjUMa HUje M3paxKeHa
bUTOLLEHONOWKA CNOXKEHOCT. Y Me30OUAHUM
BapujaHTaMa MOHOLOMMUHAHTHUX WYMa, rae je
3aHeMapvBaH pereHepaTMBHM NoTeHuujan (reHe-
paTUBHM U BereTaTusHK) npatehmx mesoduUaHMUX
BpcTa Apseha, nogmnahmnBarbe KnTHaKa 4ecto
HUje yCneLwHO N Yy HOBUjUM UCTPAXKMBarbUMA je
yKa3aHo Ha noTpeby HanywTaka KOHCTaTOBaHe
npakce u ysoherbe NpunpemHux mepa, Koje nog-
pa3ymeBajy NAaHCKy peaykuunjy npatehux spcra
Apseha y nocTynky Koju npeTxoam ceyama obHose
y cuctemy onnogHe ceve (Bobinac, 2017, 2018,
Bobinac et al., 2019a). Ha ocHoBY gocagallHbunx
MCTpaXkMBarba y Be3n obHaB/batba MOHOLOMM-
HaHTHUX WYMa KUTHakKa y Cpbujn (Krstié, 1989,
Babié¢, 2014, Kanjevac, 2019) npoucrekne cy
npenopyKe 3a pasnunTy NpUMeHy onioaHe ceve,
Ha Ma/sIMM NOBpPLUMHAMa UN CaCTOjJUHCKOM HUBOY,
anu ca ycarnaweHum npegsorom 3a ussohere
OMN/IOAHOT ceKa (MM NPUNPEMHO-OMI0AHOr CEKa)
y roAvHu obuaHOr ypoaa y pasaivyuTm TUNoBu-
Ma MOHOZOMMHAHTHUX WyMa. Umajyhu y Bugy da
3a TaKaB Npeasior y HaBeAeHUM UCTPaXKMBarbUMa
Huje obe3beheHa ekcnepMmeHTanHa NOTBPAA, jep
Cy ornefiHa UcTpaxunsarba moaenHo buna 3acHo-
BaHa, Ha NocTynky ocnobaharba 3aceHe npeTxoa-
HO GOPMMPAHOT MNOHUKA, aNu U BULLEroAMLLHEr
nogmnaTtka. 3a afleKBaTHy NPUMEHY NocTynKa 06-
HOBE Y NojeAMHUM TUNOBMMA MOHOLOMUHAHTHUX
WyMa noTpebHo je pasmoTpuUTK enemeHTe oba
MOZe/IHA NPUCTYNA, jep PasMunTo onpenesbyjy
noyeTtHy ¢asy nogmnahumsarsa.

Ha npouece mesodutmMsaumnje BereTauuje
Ha wupem noapy4jy Cpbuje je ykasao Misic
(1994), a y MOHOAOMUHAHTHUM LIYMaMa KUTHaKa
Misi¢ et al. (1997) i Cvjetic¢anin et al. (2013).
Ca y3rojHor cTaHOBMLWTA, Me30bUAHA CTaHULWITA
KWUTHAKa Cy 04, HApounUTe BPEAHOCTU jep UMajy
60/b1 NOTEHLMjaN 33 NPOU3BOAHY HAjBPEAHNjUX
COpPTUMEHaTa M To Hajnpe 3axBasbyjyhu npucyctesy
npumeLlaHUx Me3opUaHUX BpcTa, monyT rpaba u
6yKBe, Koje y ABOCMPATHO] CacTOjUHM UMajy yNo-
ry aa uucre aebno og rpaHa 1 cnpeyasajy nojay
BoAeHux nsbojaka (Matthews, 1989, Solymos,
1993, von Lipke, 1998). U nnuna moxke umatu
TaKBY Yy/I0TY Y KUTHaKOBMUM cacTojuHama (Joyce,
Gardiner, 1986; von Liipke, 1998), ann camo

aKo je CTapocCT /iMne y cacTojUHU Y CUHXPOHU3a-
umjun ca ctapowhy KuTaka (von Liipke, 1998).
MehyTum, mesodunHe 3ajeaHuULLEe 3aXTeBaAjy UH-
TEH3UBHUjWU aHTAXKMaH CTPYKe Y KOHTPOAW npucy-
CTBa U KOMNETULMjCKE CNOCOBHOCTM NpUMeLLaHnX
Me300uTa KaKo y 0BHOBM TaKo M Y HE3M CacTojuHA
TOKoM onxogme (von Lipke, 1998).
MOHOLOMMHAHTHE LLYMe KUTHAKa LLUMPOKO Cy
pacnpocTtpatbeHe y Cpbuju 1 c 063Mpom Ha HUXo-
BY EKOJIOLLKY Pa3HOBPCHOCT onucaH je sehu 6poj
acoumjaumja u cybacoumjaLmja, Koje ce pasankyjy
oA, TUNUYHeE, WKUPOKO cxBaheHe M NPBOOMNMUCAHE,
MOHOAOMMUHAHTHE WyMe KuTkaka—Quercetum
petraeae Cer. et Jov. 1953. s.l. (Tomi¢ et al., 2006).
HajKBannTeTHMje MOHOAOMMHAHTHE LWYMe KUTHa-
Ka 'y Cpbuju cy Ha noapyuyjy ceBepounctouHe Cpbuje
1y OKBUPY acouujaumje Quercetum petraeae Cer.
et Jov. 1953. nsaBojeHe cy 4eTMpU eKONOLLKe Ba-
pujaHTe—cybacounjaumje: ornetosum, pauperum,
typicum w tilietosum (Tomic¢, 2003). Ose wyme
3ay3umajy Tonsne ekcnosuunje n sehe Harube,
reo/IoWKy NoAs0ry YMHe yrn1aBHOM CUIMKATHE
cTeHe, a AUcTpryHa cmeha 3em/bULITa Koja ce Ha
HMMa 06pasyjy cy marbe-BuLLE NNTKA, CKeseTHa
M NOANOMHA epo3uju. Y TUNUYHUM 3ajegHNLLaMa U
cacTojuHama ca ryCTMm CKAOMOM CnparT Kbykba je
cnabo m3paKeH, a y npuseMHom cnpaty cpehe ce
Be/IMKM 6poj BpcTa. Npema CMHTaKCOHOMCKO] HO-
MEHKNATypU MOHOAOMMUHAHTHE LWyMe KUTHaKa Y
Cpbuju cy cBpcTaHe y peg, Quercetalia pubescentis
J. Br-Bl. & G. Br.-Bl. 1931. u cBe3y Quercion
petraeae-cerridis (R.Lakusi¢ 1976) R. Lakusi¢ &
B.Jovanovic¢ 1980. (Tomié, Rakonjac, 2011).
YcnocTtas/beHa napanena y usrpaheHoctn
CacTojuHe npe W nocae naaHcke obHOBe M Npwu
CNOHTaHOj 0O6HOBU ycnes NpUpoaHe pasrpasre
CaCTOjVHe, Y Pas/IMYNTUM EKONOLLIKUM BapujaH-
Tama MOHOLOMMUHAHTHE LyMe KUTHaKa—cyba-
coumjaumjama, typicum v tilietosum Ha nogpyujy
HaunoHanHor napka ,hepgan”, ykasana je aa
cAnyHa umarpaheHocT cnpata apseha y 3penum
CcacTojuHama, Koja je pe3yntaT CAUYHUX aHTpO-
noreHnx ytuuaja y smweneL.eHnjckom nepuoay,
y dasu obHoBe Hanaxe noTpeby nnaHupama
pPa3INYUTUX Y3rojHUX mepa aa bu ce o4yBao Ku-
THaK y noTpebHoj 6pojHocTn (Bobinac, 2018,
Bobinac et al., 2019a). Hosnja ¢puToLEHONOLL-
Ka UCTparkMBakba y pa3peheHnm cacTojuHama Ha
MCTOM MOAPYYjY YKasana cy A4a MOHOAOMUHAHTHE
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Wyme KuThaka (Quercetum petraeae Cer. et Jov.
1953. s.l.) oanuKyje usparkeHa GpuUTOLLEHOOWKA
C/IOKEHOCT M KOHCTAaTOBaHO je BEIMKO NPUCYCTBO
obuyHor rpaba y HuxKem cnpaTy gpseha u cnpa-
Ty XOyHa, KOju oTe)aBa oOHaB/batbe KUTHAKa
(Cvjetic¢anin et al., 2013). MNpema HaBogMma
Jankovi¢, Misi¢ (1980) y mesodpuaHMm BapujaH-
TamMa MOHOZOMUHAHUX LWYMa KUTHaKa Ha dpyLu-
KOj ropwu, ycnepn, npucyctea npatehux spcra: Tilia
tomentosa Moench, Carpinus betulus L., Fraxinus
ornus L. u ap. v ymarbeHe moryhHoctn nogmnahu-
Batba KUTHAKA, NPEAJ/IOKEHO je Aa ce U LU/beBU
rasfoBatba ycmepe npema tvm, npatehum, Bpcra-
Ma apseha. HoBuja ncTpaxkuBarsa cy noTBpauaa
me30pUTU3aLUjy MOHOAOMMHAHTHUX KUTHa-
KOBUX WymMa Ha PpyLuKoj ropu, ycnes wvpera
cpebpHacte aune u apyrux spcta (Misic et al.,
1997, Dini¢ et al., 1998). Y WwWMpPOKO 3aCTyN/beHO]j
Me30PUIHOj MOHOAOMUHAHTHOj LWYMY KUTHa-
Ka ¢ BUjykom (Ass. Festuco drymeiae-Quercetum
petraeae Jankovi¢ 1974), Ha noapydjy HaumoHan-
Hor napka ,,®pywka ropa” (Tomi¢, 2013), 36or
cnoxeHe ¢uToueHoONOWKe n3rpaheHocTn npea-
naxe ce nocebaH TpeTmaH ca npatehum Bpctama
npe ceya o6HOBE CAaCTOjUHA, OAHOCHO MOCTyNakK
06HOBE KAao Y MELIOBUTUM KUTHAKOBMM LUyMa-
ma (Bobinac, 2017). AKTyenHa mMcTparkuBatba
obHaB/batba KUTHAKa Ha MoApYyYjy ceBepouc-
TouyHe Cpbuje y MOHOAOMUHAHTHMUM WYMaMa, Y
pa3peheHMm cacTojuHama 3a obHoBy, Takohe cy
yTBPAMAa 3HauajHo yyewhe npatehux (Henoxesb-
HUX) BpcTa apseha y CTPyKTypu cacTojuHa, a y
NPOUCTEKNNM CMEepPHUL,aMa 3a 06HOBY CacTojuHA
OMNJIOAHOM CEYOM HUXOBO YKNakbakbe ce Besyje
3a ceye 06HOBE, OAHOCHO NPUMPEMHO-ONNOAHM
cek (Kanjevac, 2019). NpeunsHuje cmepHuLe O
TpeTMaHy Me30UIHNX MOHOAOMUHAHTHMX LUYMa
KUTHaKa y ¢a3n obHOBe HeaoCTajy M HA Apyrum
NoApyYjMMa HUXOBOT PACNpPOCTPatberba. Y OKBU-
Py CMepHM1La 3a O4YyBakbe CTaHWLLUTA U CacTojuHa Y
MOHOAOMUWHAHTHO] UYMW KUTHAKA C BUjyKOM Ha
noapyyjy XpsaTcke HaBOAM Ce Aa ce y3rojHe mepe
ycMmepaBajy 1 Ha gpyre BpcTe apseha (rpab, byksy,
LpHU jaceH v Ap.), Koje y Toj WymmM pacTy nopeg,
KuTheaka (Vukelié et al., 2008). AednHucaHa mo-
[eNHa pellera 3a NAaHCKy peaykunjy npatehmx
BpcTa apseha, Koja npeTxoau ceyama obHoBe y
CUCTEMY OMOAHE Ceve, Kaja ce u3sohetrbe onnos-
HOT CEKa CMHXPOHM3Yje ca roAMHOM 0bUNHOT ypo-

43, y Cpbuju cy nprmerbeHa y NyKHbaKoBUM Ly-

mama (Bobinac, 1999, Bobinac, 2011).

Ycnen cnoxeHe ¢utoueHonowke marpahe-
HOCTM cacTojuHa 3a 06HOBY Yy Me30pUAHUM MO-
HOAOMMHAHTHMM LIYMamMa KUTHAKa M Henpuaa-
roheHor nocTynaka 06HOBE HMXOBUM EKONOLLIKUM
cneundpuUHOCTMMa y NPEeTXO4HOM nepuoay, Ly-
Mapcka onepatuea y Cpbuju ce gaHac cycpehe ca
nocneamuama M3MeHteHor cactaBa BPCTa, O4HOC-
HO Ca perpecMBHOM cyKLecujom. Ha ocHoBy pac-
NoNOXKMBUX Npemepa cTabana Ha KOMNapaTUBHUM
orfieAHUM NoBpLUMHAMA (Npe 1 nocne NnpupoaHe
06HOBE CacTOjMHE) U HUXOBOM KOMNapaLumnjom
ca nogauuma nepuoanYHMX npemepa ctabana
Ha HMBOY YKYMHe CacTojuHe, y 0BOM pajy ce npu-
Kasyje CTyauja c/iyvaja usmeHe BpPCTa M pasmatpa
npunaroheHa NpojeKkunja mepa rajera Wyma Ha
CTaHULWTY Me30dUIHE MOHOAOMUHAHTHE Lyme
KuTrbaka (Quercetum petraeae Cer. et Jov. 1953.,
subass. tilietosum) Ha nogpyu4jy HaunoHanHor
napka , hepaan”.

Lnbesn paga cy cnepehu:

1. YcnocTtaB/barbe peTPOCMNEKTUBHON Nperneaa y
n3rpaheHocTu cactojuHe, HenocpeaHo npe 06-
HOBe 1 25 roanHa nocne, Ha UCTOj NOBPLUMHY;

2. [OedwuHucarbe bronowkor noteHuunjana ob-
HOB/beHUX BpcTa apseha 3a npouec rasgo-
Bakba Wymama v geduHuUCare efemeHaTa 3a
NpojeKLnjy mepa rajerba Wyma y NponCTeKoj
M1aZl0j cacTojuHK, y dasu Kaga cy jow npucyT-
Ha nojeAMHayHa cTapa cTabna;

3. Ha ocHoBy ycnocTtaB/beHe napanesne ca cany-
HUM MpoLuecMma Ha APYrom MOAENHOM NOA-
pYyyYjy YCNOCTaBUTU LUMPU KOHTEKCT UMMINKA-
uMnja M3MmeHe BpPCTa Ha NpojeKkunjy Lu/besa
rasfoBamba Lymama;

4. YKasaTu Ha raBHa NuTakba U nocneguue y
npeasoXXeHUM cMmepHuLama 3a obHoBy Mo-
HOLOMWMHAHTHUX LYMa KUTHAKa ONN04HOM
Ce4yoM, Be3aHO 33 HaunH u3Bohera onnoaHor
ceKa v TpeTmaH npatehux BpcTa gpseha.

MATEPUJAA N1 METOA PAAA

Y uu/by reHepanusaumje npoueca MameHe
BPCTa W MNpojeKkumrje mepa rajera Wyma Ha uc-
TPaXMBAHOM CTaHWULLTY M3BPLUEHO je nopehere
CaCTOjJMHCKOT CTakba Ha KOMMAPATUBHUM NOBPLUK-
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Hama Ha nogpyuyjy HaumoHanHor napka , hepaan”
(FrasguHcKa jeauHuua ,3naTMua” ogesberse 56 a),
Ha OCHOBY MPUMaPHMX U CEKYHAAPHMX NoaaTaka.
MpuMapHX nogaum cy NPUKyN/baHW Ha OCHOBY
npemepa ctabana Ha KOMNApPaTUBHUM OrIegHUM
NnoBpLUMHAMA, Koje NpeAcTaB/bajy CTakbe cTape
cactojuHe y 1992. u mnage cactojuHe y 2017. ro-
anHu (Bobinac et al., 2019a), kKao 1 npemepa y
2021. roAMHY Y MNaA0j CacTOjUHU YeTUpu rogmnHe
nocne ornegHe npopege. CekyHAapHM noaaum cy
NPWKYMN/baHW M3 OCHOBA 3a ra3goBakbe LWyMama y
nepuoay oa 1996. no 2016. rognHe 1 ogHOCUAN CY
ce Ha nepuoauyHe onuce CacTojuHe, HyMepuyKe
nofaTke o CTPYKTYpU cacTojuHe n npeanore mepa
rasgoBakba U rajerba Wwyma (1996, 2006, 2016).

MoBpLIMHA UCTPaXKMBAHE CaCTOjuUHE Y Nepoay
1996-2016. roanHe ogpehmnBaHa je y ocHoBama 3a
rasgoBarbe Wymama y pacnoHy 9,49-11,62 ha, na
Ce MOKe CMaTpaTh YC/IOBHO TPajHOM MOBPLUMHOM
3a aHa/IM3y, aHaJI0rHO KOMNAPATUBHUM OFNESHUM
NoBpLUMHAMa Ha KOjUMa je UCTPaKeHa CTPYKTypa
cacTojuHe npe 1 nocne npupoaHe obHoBe Ha oc-
HOBY AeTa/bHOr npemepa ctabana. CactojuHa je
Ha CTQHWULITY MOHOAOMMHAHTHE LUyMe KUTHaKa
(Quercetum petraeae Cer. et Jov. 1953., subass.
tilietosum), Ha cpeare aybokom Ao aybokom
Knucenom cmehem 3em/bULLITY, HA HAAMOPCKOj BU-
cHKM 520-540 m, Ha jyrosanagHoj ekcnosuumjm
M Ha Harnby oko 15°. Mojac KUTHAKOBMUX LLIYyMa
y ceBepoucToyHoj Cpbuju, namehy 300 1 600 m
HaZLMOPCKe BUCWMHE, KapaKTepuLle CeMUXYMUAHA
Knuma (nepmopg 1981-2010. roanHe), ca npocey-
HOM TFOAMLWHKOM TEMMEPATYPOM Ha AOHOj rpa-
HULM BUCUHCKOT nojaca 10,3°C u npoce4yHOM ro-
OULWHOM KONIMYMHOM MagaBuHa 679 mm, 4OK je
Ha ropH0j rpaHNLM NpoceyHa TemnepaTypa 8,8°C,
a npoceyHa roaulikba KOANYMHA nagasuHa 715
mm (Kanjevac, 2019).

Y 1992. rognHKn, HenocpeaHoO npe njaHcke
06HOBE, UCTPaKMBaHa cacTojuHa je buna crapa
oKo 150 rogmHa, Ha oriegHoj NOBPLINHK je aedu-
HUCaH rycT cknon, a y cnpaty apseha 6uo je 3a-
CTYN/beH CamMo KuUTHaK. Y 2017. roanHn y oKBMpy
ncte nospLlIMHe GopmMMpaHa je maaga cacTojuHa,
y Kojoj y cnpaTy gpseha gomunHupa cpebpHacTa
JIMNa NpeTeXXHO CeMeHOor NopeK/a, a Ha NoBpLK-
HW CacTojuHe Cy 3acTyn/beHa M NojegMHavHa cTapa
ctabna KuThkaka. Tume ce CTPYKTypa mnage cac-
TojuHe y 2017. rogMHN KapaKTepuLle 3a0CTaanum

cemerbalMma KUTHAKA, KOjU CY eNleMeHT KOHTU-
HyMTeTa ca CaCTOjMHOM Mpe NiaHcKke obHoBe Yy oc-
HOBW 3a rasgoBatbe Wymama. N3rnep cactojuHe y
2017. roguHun npuKasaH je Ha Canum 1.

CTpyKTypa 3pene cacTojuHe ce 3acHMBanNa Ha
nogaunma npukynbeHmum 1992. roguHe Ha ornea-
HOj NOBPWMHKN AnMeH3mja 65 x 80 m, nosBpwnHe
0,52 ha (OM-1), a u3rpaheHocT mnaae cactojuHe
je NnpoyyeHa Ha OCHOBY MoAaTaka NPUKYN/bEHUX Y
2017. rogmHn Ha orneaHoj nospwnHu 40 x 40 m,
nospwuHe 0,16 ha (OMM-1a), Koja je bopmmpaHa y
LeHTpanHoj 3oHM OMN-1 (Bobinac et al., 2019a).

Ha ornegHvMm noBpLlInHama je U3BpLUEH AeHA-
pomeTpujckm npemep ctabana. NpemepeHa cy aBa
YHaKpCHa NpeyHuKa Ha NPCHOj BUCUHU CBUX CTa-
6ana, ca TayHowhy og 1 mm, a 32 KOHCTPYKLU]Y
BMCUHCKE KpMBE M3MepPEeHe Cy BUCUMHE MPaBUIHO
pasBujeHMm cTabnmma, y 1992. roguHn BUCUMHO-
mepom Blume-Leiss, a y 2017. roannu Vertex Il
(Haglof, Sweden).

Ha OM-1, y 1992. roanHu, cy 6buna obpojyaHa
cBa cTabna macHom dapbom u 3a KapakTepusa-
LMjy HUX0BOT Aeb/bUHCKOT U TeMe/bHUYHOT Npu-
pacTa y3eTu cy ysopum Npecneposrum CBPAAOM Ha
NPCHOj BUCUHW Y OKBUPY NPOLEHEHUX KaTeropuja
cTabana ¢ pasIMYUTUM CTENHOM CTelHEHOCTU
Kpowre. CTelWHeHOCT Kpowe crtabana (CK)
ouereHa je y Tpu crteneHa: cnoboaHo crojeha
Kpolrba — 6e3 foanprBakba € Kpollkbama cycea-
HWUX cTabana nan je 4OAMPYBAHLE Y 30HU KPOLLHE
CBETNOCTU A0 25% 06Mma Kpolwmse (1); jeaHocTpa-
HO CTellreHa, OAHOCHO pefyKOBaHa KpOLlWHa
— JoauvpuBatbe C Kpolwrama cyceaHux ctabana
Y 30HM Kpolwre cBeTnocTn 25-50% obmma Kpo-
Whe (2); BULWECTPaHO CTEWHEHA KPOLWHa — A0-
AMpUBatbe C KpoLbaMa cyceiHuX cTabana y 30Hu
KpOLHe CBETN0CTU npeko 50% obuma Kpolwre
(3) (moguodukoBaHa Knacudukaumja no Asmann,
1970).

Ha OM-1a, y 2017. roanHu, TpajHo cy 06poj-
YaHa cTabna 3a Hery (acnuMpaHTK) Koja cy u3abpa-
Ha Y OKBMPY KBa/fUTeTHUX cTabana aune u npema
KOjuMa je npeanoxeHa npsa npopena y nocTynky
Koju onucyje Schadelin (1934). Mocne yeTnpmn
BereTaLMOHa neproaa og npopeae npemepeHa cy
[Ba YHAKPCHA NpeYyHMKa Ha MPCHOj BUCUHM acnu-
paHaTa, ¢ TadyHowhy og, 1 mm u ogpeheH je Tekyhu
AebprHckn npupact. Ctapoct ctabana anne, Koja
Nno efleMeHTMMA pacTa KapaKTepully KONEKTUB
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Cnuka 1. 3aocTtano cTapo cTabsio KUTHaKa nocse naaHcke obHoBe y OKpYKeky cTabasna cpebpHacTe anne y
MOHOAOMUHAHTHO] LWWYMM KUTHaKa (Quercetum petraeae Cer. et Jov. 1953, subass. tilietosum) y ) ,,3natnua”,
56a (Poto: M. bobuHau, 2018)

crabana 3a Hery, ytBpheHa je Ha nonpe4yHom npe-
CeKy nakba, Ha BUCMHM 0,1 m, Koa, neT nocevyeHmx
ctabana y npopeaun. Y3opkosaHa ctabna cy umana
NPeYHMK Ha NpcHOj BUCKHM 8,9-15,1 cm, a BUCUHY
12,4-14,0 m.

Obpapa nogaTaka npemepa ctabana Ha or-
NegHUM MOBpLIMHAMA noapasymeBana je uspa-
YyHaBakbe CpefitbUX Be/IMYMHA efleMeHaTa pacTa
cTabana (NpeyHuKa, BUCUHE N Aeb/bUHCKOT Npu-
pacTa) M YKYMHUX BENMYMHA efleMeHaTa pacrta
cacTojuHa no xektapy (bpoja ctabana, TemesbHU-
ue u 3anpemuHe). 3a KOHCTPYKLMjY BUCUHCKMUX
KpuBux KopuwheH je mogen Richards (1959),
h=1,3+a-(1-e™P®)c. 3anpemuHa cactojuHa yTephe-
Ha je Ha OCHOBY ABOYNA3HMX 3aNPEMUHCKUX Tab-
Avua 3a KuThak (Spiranec, 1975), a 3a octane
BpCTe 3anpemuHa je ogpeheHa Ha ocHoBy Tabavua

3a cpebpHacty amny (Bankovic et al., 1989). 3a
KapaKTepusaumjy npupacHor noteHuujana cra-
pux ctabana KuThaka y 1992. rogmHn oapeheH
je npoceyHn Aeb/bUHCKMU U TEME/bHUYHU NPUpacT
y nepuoay 1973-1992. roanHe n NpukasaH je no
NeToroAuLL MM NePUOAMMA. 3a KapaKkTepusaLmjy
npupacHor noTeHumMjana maagux ctabana aune 3a
Hery (acnupaHTK) npuKasaH je Tekyhu npupact
npeYHuKa (i ) y nocmatpaHom 4eTBoporoguibem
nepuosy. 3a NnpuKas aeb/bUHCKe CTPYKTYpe U Te-
Kyher gebs/buMHCKOr npupacta ctabana 3a Hery
KopuwheHU cy NoKasaTe/bM AEeCKPUNTUBHE CTa-
TUCTUKE: apuTMeTHYKa cpeamHa (x ), cTaHaapaHa
Aesunjaumja (s,), koeduumjeHt sapujaunje (CV%),
MUHUMANHA (X ) M MaKcumanha (x ) BenndnHa,
Bapujaumjcka wunpuHa (vs), koeduumjeHT acume-
Tpuje (a,) 1 koedpuumjeHT crbowTeHoCTH (at,).
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Tabena 1. EnemeHTH pacTa ctabana v cacTojuHe Ha orieAHoj nospwmHKM OM-1y 1992. roanHu n Ha OM-lay
2017. roguHwn.

ng.i';eﬂ:fa Bpcra Apseha [cdria] [::] h/d [hl:'ll N [%] [m’-?\a'll G [%] [m3-\llma‘1] V%]
on-1 Q.petraea 402 239 059 275 100 3598 100 4701 100

Q.petraea 24 28 117 375 109 04 18 19 11

OMla T tomentosa 88 91 103 2769 808 207 91,2 1630 93,9

om 76 71 093 281 82 16 70 87 50

VkynHo 3425 1000 22,7 1000 1736  100,0

Nerenpa: d —apuTmeTnuKkM cpefrbn NpeyHuk; h —aputmeTnyka cpearba BUCKMHa; h/d—cTenen BuTKOCTY
cpeptber ctabna, N-6poj ctabana no xektapy; G-TemesbHMLA N0 XeKTapy, V—3anpemuHa no xekrapy

PE3YVATATHU Y cTpyKTYpu mnage cactojuHe (OM-1a),y 2017.
roAMHN eBUAEHTMpPAHO je 3425 ctabana no xeKTa-
py, ca TemesbHULOM 22,7 m?-ha™ 1 3anpemmMHom
173,6 m3-ha™. Yuewhe KuTHaKka y Mnagoj cactoju-
HU n3Hocuo je 10,9% no 6pojy ctabana, 1,8% no

Y CTpYKTypM cTape cactojuHe, y 1992. roanHm
(ON-1), 6uo je 3acTyn/beH camo KUTHaK ca 275
cTabana no xekTapy, ca cpefrbuUM NPe’yHUKOM
40,2 cm, cpearboM BUCUHOM 23,9 m, TemesbHu-  TEME/bHNLM U 1,1 % no 3anpemuHun. CpebpHacrta
LoMm 35,98 m?-hau 3anpemurom 470,1 m>hat  /Mna umana je yuewhe 80,8% no 6pojy ctabana,
(Tabena 1). 91,2% no TemesbHMUM U 93,9% no 3anpemuHu, a
yyewhe apyrux Bpcta TBpanx amwhapa (obuyHor
rpaba, bpekutbe, KneHa, mneya u bykse) je 8,2%
no 6pojy ctabana 1 ca CAMYHUM NPOLLEHTYANTHUM
yyewhem no TemesbHULM M 3anpemuHn. Cpearou
NpeyYHUK KUTHaKa U3HOCKO je 2,4 cm, a aune

[Oeb/bUHCKM U TeMEe/bHUYHM NPUPACT KUTHA-
Ka y nepuogy 1973-1992. roguHe ca pasnuyu-
TUM CTEMNeHOM CTeLlHEHOCTU KpoLlkbe notephyje
yMakeH NPUPACHWN NOTEHUMjaN KUTHAKa npe 0b-
HoBe (CnuKa 2).

iy - [mm god’] i, - [cm® god™]

30

4

3 20

2 . ®
10 ©

1 t 5

0 0

19731977  1978-1982 1983-1987  1988-1992 rop, 19731977  1978-1982 1983-1987  1988-1992 rop,
CK-1(n=6) —=—CK-2 (n=37) - - - CK-3 (n=15)

CnuKa 2. MpoceyHe BpeAHOCTU Ae6/bUHCKOT U TeME/bHUYHOT NpupacTa cTabana Kntkaka y nepuogy 1973.—
1992. rogmHe No neTorogulkbUM NepuoanumMma U MHTepBan nosepera 3a 95% No pasnMunTUM cTeneHnma
CTELW/bEHOCTU KPOLUHbE.
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[eb/bM1HCKa CTPYKTYypa No BpcTama ApBeTa
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[eb/bUHCKa CTPYKTYpa Mo Y3rojHUm
KaTeropujama crabana
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Cnuka 3. [eb/buHCKa CTPYKTypa Maage cacTojuHe no Bpctama gpeeha (neeo) v y3rojHMM KaTeropujama cra-

6ana (aecHo) y 2017. roguHu.

8,8 cm, [OK je cpeaHba BUCUHA KUTHAKa 2,8 m, a
avne 9,1 m. Y mnagoj cactojuHu 95% crtabana Ku-
THaKa BUNI0 je 3acTyn/beHo y HajTakbeM Aeb/bUH-
CKOM cTeneHy 2,5 cm. CteneH BUTKOCTU KUTHAKa
nsHocuo je 1.17, a amne 1,03 (Tabena 1, Caunka 3).

Y CTpYyKTypu Mnage cactojuHe y 2017. roguHn,
Ha nospwmHM 11,62 ha, npeocTana cy nojeanHay-

Ha, cTapa, cTabna KNTHaKa M cacTojuHa je y ak-
TY/I€HOj OCHOBM 33 rasgoBatbe Lymama onncaHa
Kao gBocnpaTtHa. BucuHcke Kpmee, ctape (1992.
roavHa) u mnage cactojuHe (2017. roguHa), unyc-
TPaTUBHO NPUKa3yjy ABOCMpPaTHY cacTojuHy (Cavka
4), a napameTpu U eNeMeHTM OLeHe moaena Bu-
CUHCKUX KpUBMX Aatu cy y Tabenu 2.

OM-1 (KnTHbaK)

0on-1 (nuna)

30

o
d °

o
8¢ | o L

) oag | ©
°Apeq°

3
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20

°
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CnuKa 4. BUCUHCKe KpuBe Y UCTPaXKMBAHMM cacTojuHama, OM-1 (kuTkak) u OM-1a (nuna).
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Tabena 2. MapameTpu mogena n enemeHTn oueHe Mofesia BUCUHCKUX KPUBUX.

h = 1,3+a-(1-e™ )

OrnepgHa NOBpPLIMHA

EnemeHTH oueHe mogena

a b C n r? S,
on-1 23,973 0,115 4,465 64 0,43 1,67
OMNla 12,457 0,230 2,457 131 0,94 0,90

Nerenpa: a, b, c-napameTtpu mogena; n—6poj mepeHux ctabana; r’—koeduumjeHT AeTepMUHaLIMje; s —CTaH-

OapAHa rpeluka perpecuje

Y cTpyKTypu mnage cactojure (OM-1a)y 2017.
roAMHW He Hanasu ce 6MONOLWKKN NOTEHLMjaN Ku-
THaKoBMX cTabana Koju 6bu NpeacTaB/bao OCHOBY
33 [a/bM Pa3BOj y CaCTOjUHU Yy aKTYE/IHOj ONXOAHW.
Ha oCcHOBY CTPYKTYpHMX efleMeHaTa y CacTojuUHU je
npeanoXeHa pauMoHanM30BaHa Hera avne, npu
yemy je KaHaMAaoBaHo 319 KBannUTeTHUX cTabana

iune No XeKTapy 3a NpuUopuTeTHy Hery (acnu-
paHTH), KOjUMA Cy NMOCEYEHU IMAaBHU KOHKYPEHTH
(Tabena 3). CrapocT ctabana nune, Koja no ene-
MEHTUMa pacTa KapaKTepuLly KoiekTus cTabana
3a Hery y 2017. roguHu, ytepheHa je y pacnoHy og,
27 po 43 roguHe. lNoceyeHo je y NpBOj npopeau
356 ctabana nvne, ca cpearbMM NPEYHUKOM Mo

Ta6ena 3. EnemeHTH pacTa cTabana 1 cacTojuHe 1 NpPeasior mepa rajera LWyma Ha ornegHoj nospwuHy OM-1a

y 2017. roanHn.

Konektus BpcTa dg h,

N G \

crabana apseha [em] [cm] 4t [ha™] N2 [m2-ha™] [ [m3ha™] iz
YKynHo 3425 100,0 22,7 100,0 173,6  100,0
AcnupaHTtn T. tomentosa 14,5 12,6 0,87 319 9,3 5,27 23,2 42,14 24,3
Mpea npopepa T tomentosa 12,8 12,4 0,97 356 10,4 4,62 20,4 37,18 21,4
MpeocTtano 3069 89,6 18,13 79,6 141,14 78.6

Nerenpa: d —cpearsy KBagpPaTHU NPeYHMK; h —cpearba BucuHa no Jlopajy; h/d—ctenex BuTKocTH cpearver
ctabna; N-6poj ctabana no xektapy; G—-TemesbHuLA NO XeKTapy; V—3anpemnHa no xeKktapy

Ta6ena 4. Hymepunyku nokasaTtesbm aeb/bUHCKe CTPYKType M Tekyher Aeb/b1HCKOr npupacTa ctabana inne 3a Hery

AcnupaHTu
Hymepuuku napametap 2017. 2021. Hymepuukun napametap 2018.-2021.
n 51 51 n 51
d [cm] 14,25 17,24 i, [cm-god.”*/cm-yr] 0,75
d . [cm] 9,45 11,55 i, ., [cm-god.”/cm-yr] 0,44
d_. [cm] 20,05 22,55 i,. [cm-god.™ /cm-yr] 1,39
s,[cm] 2,75 2,80 s,[cm] 0,22
CV[%] 19,3 16,3 CV[%] 28,9
a, 0,158 -0,201 a, 1,004
o -0,697 -0,774 o 1,101

4

Nerenpa: n—6poj mepeHux ctabana; d_i, —apuTMETHNHKN Cpefrby NpedHUK-TeKyhi NpUpacT NpeyHuKa;

min “d min

i, —MWHUMANHWU NPEYHUK-MUHUMaNHK Tekyhu npupacrt; d

| —MaKCUMa/IHUN NPEeYHUK- MaKCUMaHU
max dmax

Tekyhu npupacr; s — ctaHfapaHa aesujaumja; CV-koeduumnjeHT BapujaLmje; o,—aCMMETPH]a; o, —CM/bOLUTEHOCT
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TemesbHUUM 12,8 cm n cteneHom BuTKoctn 0,97,
a npopeaHn etat nsHocu 37,18 m3-ha™. Crabna
3a Hery (acnupaHTn) YmHuna cy 9,3% oa yKynHor
6poja ctabana u 24,3% opf, yKynHe 3anpemuHe cac-
TOjuHe, @ Npopeaom je yknorweHo 10,4% opg, yKyn-
Hor 6poja cTabana u 21,4% opf, yKynHe 3anpemuHe
CacTojuHe, WTO yKa3syje Aa je npopena ymepeHe
jaunHe (Tabena 3).

Pacnogena acnupaxara (319 crabana ha™) no
£ebomHn y 2017. 1 2021. rogmMHN KapakTepulie
roTOBO CMMETPUYAH M NAATUKYPTUYaH pacnopes, a
KoeduLmMjeHT Bapujaumje nsHocuo je 16,3-19,3%.

Cpeptba BenmumHa Tekyher aeb/bUHCKoOr Npu-
pacTa acnupaHaTta usHocuna je 0,75 cm, kKoedu-
uuMjeHT Bapujaumje 28,9%, a KoepuLMjeHT acu-
meTpuje (a,) od 1,0 nokasyje gecHy acumeTpujy.
KoeduumjeHT cnsbowwTeHocTn (a,) ykasyje Ha nen-
TOKypTHYaH pacnopes (Tabena 4).

AMCKYCHJA

Ycnen nojayaHor cyllera KUTHaKa Ha nog-
pyujy ceBepounctouHe Cpbuje, Koje je KouHUNAMU-
pano ca TaslacOM MacOBHOT CylleHa XPacToBUX
wyma y Esponu 80-ux roguMHa npowsior Beka
(Oszako, 2000, Thomas et al., 2002), UHTEH3U-
BMpPaHe Cy CaHWTapHe ceye y CacTojuHama Koje cy
6une ctape oko 150 rognHa vy HbMMa ce MaHK-
¢decToBano cnoHTaHO Nogmnahmnearbe KUThaka. Y
TAaKBMM YCN0BMMa YCAeauAN cy Npeasosmn 3a 0b-
HoBy cacTojuHa (Bankovic et al., 2002) u uHTeH-
3MBMPaAHK Cy PafoBM Ha NPUPOAHOj 06HOBM cac-
TOjUHA Ha Wwupem noapyyjy HaumoHanHor napka
, hepaan”, HenocpegHo nocne 1992. roguHe.

MpupacHM noTeHUMjan cTapux cTabana Ku-
THbaKa y UCTPAXKMBaAHO] cacTojuHn y 1992. rogu-
HU 6uo je manu (MpadukoH 2). Ha ucTpaxkusa-
HOM noapyujy, Y BpemMeHcKoj cepuju og, 1885. go
2013. roguHe, NpoceyHa WnpKUHa roga U3HoCuNa
je 1,75 mm (Radakovi¢, Staji¢, 2021). Ha cac-
TOjMHCKOM HMBOY TeKyhu 3anpeMuHCKM npupacTt
Yy UCTpaxknsaHoj cactojuHn (ON-1) y geceToro-
anwmem nepuogy (1983-1992. roanHe) nsHocmo
je 5,5 m3>-ha™* n 6uo je marbyn 3a 26% y ogHOCY Ha
NpPeTxoAHu aeceToroauwibun nepuog, (1973-1982.
rogmHe). Y CTpYKTYpU UCTparKMBaHe CTape cacToju-
He oKo 90% ctabana je MMano jeaHOCTPaHO UK

BULIECTPAHO CTellHeHY KPOLWHY, WTO je UHAK-
KaTop MpeTeKHO CrnoHTaHor pa3Boja (Bobinac
et al., 2019a). Ha uctpaxknsaHom nogpydjy 1993.
roguHe, Ha y30pPKY KMTHAKOBUX cacTojuHa 273,94
ha ca cAYHOM CTPYKTYpOM Kao M UCTparkmMBaHa
cacTojuHa, yTBpheH je Tekyhu 3anpeMuHCKM npu-
pact 2,53 m3-ha™ n 6mo je marbu 3a 42,2% y oa-
HOCY Ha 3anpeMMnHCKK npupact ytepheH 1987. ro-
OuHe (Bankovic et al., 2002). YmatbeH NpupacHu
noteHumnjan crapux ctabana KuThaKa, nojasa
Cyllera M CNOHTAHO 3anoyeT npouec npupogHe
06HOBe KUTHAKa, NpeacTaB/baan cy onpasaaHy
OCHOBY Zla Ce NMPUCTYNMO NaHCKoj 06HOBM cac-
TOjuHe HenocpeaHo nocne 1992. roguHe.

Mpema nogauMma y OCHOBM 3a rasgoBakbe
wymama 3a naaHcku nepuog 1997-2006. rogu-
He cacTojuHa je buna y noctynky obHoBe, mana
je HenotnyH ckaon (0,6). Y CTPYKTYpu cacTojuHe
je AOMWHUPaOo KMTHaK (1,0), y3 Mmasio npucycTso
APYrux BPCTa, LWUTO KOPECnoHAMPaA ca CTPYKTYpPOm
Koja je ytBpheHa u Ha Orl-1 (Tabena 1). 3a cac-
TOjUHY je BMna nponucaHa onioAHa ceyva KpaTKor
nepvoga 3a obHaB/batbe, @ CNPOBeAEeHM NOCTyNakK
nnycTpyje npomeHa 6poja ctabana KuTHakKa y oc-
HOBaMma 3a rasgosatbe Wwymama (Tabena 5).

Tabena 5. NMpomeHa 6poja cTabana KUTHAKA NO XEK-
Tapy y OCHOBama 3a rasfioBabe Wymama y nepuoay
opg,1996. oo 2016. roguHe 3a I ,,3natnua”, 56a (Us3-
Bop: 1996, 2006, 2016).

1996 2006 2016
lTopuHa
Bpoj ctabana no xekTapy
YKynHo 182 94 86
[o 20 cm pgeb/buHe 26 25 59
>20 cm aeb/buHe 156 69 27

Y 0CcHOBM 3a rasgoBare LymMama 3a NJaHCKu
nepuog 1997-2006. roanHe y cactojuHu je 6uo
NPONuMcaH ONJIOAHM CeK, a Y ONMUCY CaCTOjUHE KOH-
CTaToBaHa je 3a40B0/baBajyha 6pOjHOCT M MOKPOB-
HOCT NoAMANATKa KUTHAKa, C NpoLereHOM CTapo-
why oko 10 roguHa. Y cacTojuHu je eBUAEHTUPAHO
182 cTtabna KMTHAKa MO XeKTapy, of Kojux je 86%
MMasio NPCHU NpeYHunK npeko 20 cm (1996). MNpe-
Ma noZaumma y OCHOBM 3a ra3goBarbe Wymama 3a
naaHcku nepuog 2007-2016. rogmnHe cactojuHa
je 6buna, Takohe, y npouecy obHaB/barba ONNOA-
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HOM ceyoMm KpaTKor nepuoga 3a obHaB/bakbe,
y3 NPONMCaH ONIOAHM CEeK, @ Y OMUCY cacTojuHe
KOHCTaTOBaHa je 3a40BosbaBajyha 6pojHOCT U no-
KPOBHOCT MOAMNATKA KUTHAKa, C NPOLEeHeHOM
ctapowhy oko 15 roauHa. Y yKynHoj CTpyKTypwm
ctabana KuTHaKa (94 no xekTapy) oko 75% ctaba-
N1a je MMano NPCHKU NpeyHnK npeko 20 cm (2006).
Mpema nogaLmMma y OCHOBM 3a ra3foBatrbe LWyma-
Ma 3a NiaHCcku nepuog 2017-2026. rognHe, cac-
TOjMHa je onMcaHa Kao ABOCMNpPaTHa, ca yyewhem
nune (0,6), a KuTHbaKa (0,3) y CTPYKTYpM, a 3a cac-
TOjUHY Cce Nponucyje npenasHo rasgosame. Y yKy-
MHOj CTPYKTypw cTabana KuTHaKa (86 no xektapy)
0Ko 30% ctabana MMano je NPCHU NPEYHUK NPeKo
20 cm (2016).

Mpema Bankovi¢, Medarevié¢ (2009) cac-
TOjUHEe 3a Mpenia3HO rasfoBake 3aTeyeHUMm
CTatbem Hucy y moryhHOCTM fa ogrosope noTpe-
6ama y cknagy ¢ NpUopUTETHOM GYHKUUjOM M
npeasuhajy ce 3a PEKOHCTPYKLUMjy Y HEKOM Ha-
pefHom ypehajHom pa3gobsby. Mponucusarbem
npenasHor ra3foBakba 3a UCTPAXKUBAHY CacToju-
HY MOXe ce cMaTpaTu Aa 06HOBa KUTHaKa, Kao
raBHe BPCTE, HUje ycnena, a Aa npeocTasa (cTapa)
ctabna KUTHAKa NpeacTaB/bajy jeAnHy OCHOBY 3a
KOHTUHYWUTET Ca CacTOjUHOM Mpe NaHCKe obHoBe.

M3 TpajekTopuje cmepHMUa 3a obHaB/bakbe
UCTPaXKMBaHe CacTOjMHEe OMAO0A4HOM CeYOM, Of-
HOCHO MepoaMYHO NPOMUCMBAHUM OMNAOLAHUM
CEKOM Y OCHOBaMa 3a rasfioBare LWymama y ne-
puoay 1997-2016. rogmHe, NponcTMye NOCTynak
NocTeneHor yKNarbarba CTapux ctabana KuTHakKa.
Y nnaHckom nepuoay 1997-2006. roguHe npoc-
Tuye 3axBaT oko 50% no 6pojy ctabana, a moxe
ce NpeTnocTaBuTK Aa cy cTabna yknaraHa y au-
BEPreHTHOM MPUCTYMY Yy OAHOCY HA NOCTynNaK 06-
HaB/batba CACTOjMHA OMIOAHOM CEYOM, Kaja ce
BPLUM CMHXPOHM3aLMja ONAOAHOr ceKka ca obun-
HUM YpOAOM, OAHOCHO A3 je cedama obHoBe Bp-
LeHO nepuoanyHo ociobahare cnoHTaHo ¢op-
MWPAHOr BULLEroAMLLHer MoAMNATKa. YKNatbarbe
cTapux ctabana KuUTHaKa y 30HM CMOHTaHO dop-
MUpaHoOr NoamnaTtKka, npema Hasoamma Bobinac
(2003a), npeacras/ba 3aBpLIHY pa3y obHOBE Ha
oapeheHoj MMKponospLlMHK. Npema cTpyKTypu
M/1aZie CacTojUHe Y KOjoj AOMUHMpPA cpebpHacTa
nunay 2017. rogmHun, npuKasaHoj Ha Oll-1a, a Ha
LIMpemM NPOCTOPY U ca 3a0CTa MM NojeJUHAYHUM,
CTapum, CTabnnma KnUTHAKa, MOXKE Ce 3aK/byunTn

[a je AoW0 [0 M3MEeHe BPCTa Y CaCTOjMHU, OLHOC-
HO Aa 06HOBa KUTHaKa HUje ycnena. Y cTpyKTypu
M1aZle CacTojMHE He Hanasn ce BUONOLIKM NOTEH-
LMjan KUTHaKoBux cTabana Koju 6u npeacTaB/bao
OCHOBY 3a [ia/bW Pa3BOj y CacTojUHM, jep cy cTabna
KUTHAKa NOTUCHYTA Of, CTpaHe cpebpHacTe avney
NOACTOjHM U Npu3emHu cnpaT. 36or HegeduHuUca-
HOT 3Hayaja fivne y cacTojuHK, Y OCHOBM 3a rasfo-
Barbe (2016) nponucaHo je NpenasHo rasgoBakbe,
KOjuM ce npeasuha peKoHCTPYKUMja cacTojuHe
y byayhHocTK y Lun/by Bpahaka KUTHaKa Ha cTa-
HULUTE C KOra je HeageKBaTHUM MOCTYNKOm obHo-
BE UCTUCHYT 0f, CTpaHe cpebpHacTe nune.

Ha ocHoBYy aHanu3e CTpyKType aune y mna-
[,0j CaCTOjMHU HepeasiHO je NPOoNMCcaHO NpenasHo
rasgoBarbe, OAHOCHO HepeasHo je 3aJprKaBarbe
npecrapenunx ctabana KUTHAKa, Koja Cy ca Maaum
NPUpPaCcHUM NOTEHLMjaIOM M YeCTO ca HapyLLUEHUM
34paBCTBEHUM CTakbeM, @ U3paKeHe cy noTpebe
33 HErom KBa/IMTETHWUX MaaAux cTabana nuvne.
NaeHTUPMKOBAHO HYMepUCaHO 3a0CTano CTapo
cTabno KuTkaka u3 1992. roanHe, ca NPCHUM
npeyHukom 36,2 cm, TO UNYCTPATUBHO NOKasyje,
jep je y nepuoay 1993-2021. rognHe nmano ne-
puoanYHM feb/bUHCKM Npupact 58 mm, of4HOCHO
NpoCeYHo je roguwte npupawhusano 2 mm, a
eIMTHO Mnazo ctabno cpebpHacTte nvne (acnu-
paHT), ca NpcHUM npeyHuKom 12,0 cm 13 npeme-
pa 2017. rognHe, y nepuoay 2018-2021. roauHe
MMano je NnepnoanyHm Aeb/bMHCKM npupact 28
mm, 04HOCHO MPOCEYHO je roautlkbe npupawhu-
Bano 7 mm (CnuKa 5).

Y CTPYKTYypu mnage cactojure y 2017. roguHum
HepeasiHo je M O4EeKMBATM [la KUTHAK, MOTUCHYT Of,
nvne y NOACTOjHU U NPU3EMHM cnpaT, uma buo-
NIOLWKM NOTEHLMjan 3a Aa/bW Pa3BOj Yy CAaCTOjUHN Y
KOjOj JOMUHMPA IMNa y pPa3BojHOj dpa3n neTBerba-
Ka. Takohe, HepeasnHa je M MHULMjaIHA NPOojeKumja
nogmnahuBara KNTHaKa Yy 30HW NojeAnHavyHUX
npeocrtanux ctabana, a y oKpyKeky Maagmx cra-
6ana nune, rae je cpefgka BUCMHA acnmMpaHaTa
12,6 m, ca nporpecujom gasber pacTa, jep 0TBOpU
Y CKJIOMY CacTOjMHa KUTHAKa BelMYnHe nsmehy
0,1 n 0,3 ha, npema Hasoauma Kohler et al.
(2020), HMCY [OBO/BHM 33 NPUPOAHY pPereHepaLujy
KuUThaka. Ca acnekTa rasgoBakba Wymama 3aoc-
Tana ctapa ctabna KUTHAaKa NpeacTaB/bajy npu-
BUAHM KOHTUHYUTET CAcTOjMHE KUTHAKA, KOjU je
nocne BuLe oA ABe AeLeHuje Tpajakba nogMmaaa-
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Cnuka 5. MpeocTano cTapo cTabno KUTHaKa y cacTojuHK nocae naaHcke obHose y 301K OM1-1, ca neproamny-

HUM 4e6/bUHCKUM NPUPACTOM: U, oo o)

= 5,8 um (neBo) u mnago crabno nune 3a Hery Ha Ofl-1a, ¢ nepuo-

OVNYHUM Ae6/bUHCKMM NPUPaAcTOM: 1 =2,8 um (gecHo). doto: M. bobuHal,

An2018-2021

Hor pa3go6/ba ycnocTaB/beH Y OCHOBM 3a rasgo-
Batbe Wymama (2016) Kao pesynTaHTa HejacHoO
YCMOCTaB/bEHOT NPUCTYNa Y OOHOBU UCTPaXKMBAHE
MOHOAOMMHAHTHE LUYMe KMTHaKa, Be3aHO 3a Yyc-
NI0BE Y KOjUMA je OTeXKaHO o4prKaBare KMTHaKa.
Y ycnoBuma CnoHTaHO 3amno4yeTor npoueca npu-
poaHe 06HOBE, OKBUP 33 AedUHMCabe CMEPHMLLA
33 06HOBY je Hanarao NaaHCKM NPUCTYN, NpMUmap-
HO Be3aH 3a Kopuuwhere cactojuHe (Bankovic
et al., 2002), a y nocTynky obHoBe cacTojuHe Huje
NpUMeH€eH afeKBaTaH NPUCTYN, BE3aH 3a eK0/oLW-
Ke cneunduYHOCTM UCTPAXKMBAaHE MOHOAOMMUHAHT-
He LWyMe KMUTHaKa, Ha Koju yKasyje ycnocTaB/beHa
napanenay u3rpaheHocTu cacTojuHa npe 1 nocne
obHoBe Ha Tom nogpyyjy (Bobinac, et al., 2019a).
MNaKo ce y NCTPaXKMBAHOj CaCTOjUHN MOXKe npeT-
NOCTaBUTU A3 PAaSOBM Ha YKNatbakby KOMMETU-
LMjCKe Beretaumje HUCy 6Unm KOH3UCTEHTHU M Aa
je oaprkarbe noamaaTKa KUTHaKa 6uio otexaHo,
aNv reHepanHo HWje BUNO YyrpoXKeHo, ycaes npu-
cycTBa jeneHcke guesbaun (Gacié et al., 2006),
NPUMapHW Pasfior 32 U3MeHyY BPCTa Ha CTaHULITY

UCTpaXnMBaHe mMe30puIHE MOHOLOMUHAHTHE
LWyMe KuUTHaKa Tpeba TParkUTU Y heHUM eKoOoLL-
Kum cneumdumyHocTMma. Mako Ha ornegHoj nosp-
WwuHuM 0,52 ha, y CTpYKTypK cacTojuHe npe obHOBE,
y 1992. roanHu, HUcy buna npucyTtHa ctabna anne
pacnonoxmsem GUTOLEHONOLKN CHUMAK M3 1992,
roguHe (Cvjeti¢anin (1992), npema Bobinac, et
al., (2019a)) u ctapoct ctabana nmne y 2017. ro-
OVHW YKasyjy fa je y TpM3eMHOM cripaTy, nopes,
KUTHaKa 06uaHo 6una nogmnaheHa n cpebpHacTa
nvna.

KoHKypeHTCKa Beretaumja je npema 6pojHuUm
ayTopMMma K/by4yHU GaKTop Koju onpesesbyje oap-
’Katbe KUTHaKa Ha PasiuymMTUM CTaHuWTUMma (von
Lupke, 1998, Anighofer et al., 2015, Kohler
et al., 2020). 3aT0 je cMepHULEe 3a 0B6HOBY MO-
HOAOMWMHAHTHUX KUTHAKOBMX LWyma noTpebHo,
NPUMapPHO, 3aCHUBATU Ha HUXOBUM EKOJIOLKUM
cneunduyHocTMma. Kaga ce y cmepHuLama 3a
rasgosatbe Wymama npenopydyje nssoherbe on-
nopgHor ceka, nocebHO Ha CacTOjMHCKOM HUBOY Y
CUHXPOHM3ALMjU Ca TOAMHOM OBUIHOT YpOoaa Ku-
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THbaKa, Tafla ce oYeKyje onTMMasiHa OCBET/bEHOCT
3a popmmpare NOHMKA M pacT NoaAMAATKA Ku-
THaKa y HapeAHWX HEKONIMKO roOAMHa, a Koja OMo-
ryhaBa 1 NoBoJbHe yC/10Be 3a pacT Apyrux BpCTa.
[pseHacTe 1 3e/bacTe BPCTe, Koje ce reHepaTUBHO
1 BeretTaTMBHO nogmnahyjy y cknagy ca H1MXoBOM
npucyTHOWhY y CTPYKTYpW CacTojuHa U NpUMetse-
HUM MepaMa 3a HUXOBY peayKLUujy, NpeacTaB/bajy
KOHKYPEHTCKY BereTauujy Xpacty KUTkakKy. 3aTo je
Ba*KHO A3, Y YC/I0BMMA reHepasiHoO npenopy4vyeHor
nocTyrnka o6HoBe, MOHMK U NOAMIAAAK KUTHaKa
OCTBape ONTMMasiaH NOYETHM PacT.

Ynpaso 3a Ty noyeTHy da3y nogmnahmsama
Y MOHOAOMMWHAHTHUM LIYMaMa KWUTHaKa nocroje
HejacHohe y gocafalWbUM UCTPAKMBAHUMA Y
KOjUMa ce CUTYpHOCT npupoaHe obHoBe obes-
b6ehyje CNOHTaHMM, UHULMjaNHUM, nogMmnahu-
BakbEM Y YC/IOBMMaA CK/IOMN/beHe cacTojuHe. To uma
npaKkTU4YHe nocseguue jep ce pacT nogmaaTka y
nobosblIaHNM yC/I0BMMa CBETNIOCTH (M3BONheem
OMNIOAHOT CeKa Yy roamMHU dopmuparba NoOHUKa UK
nocne dopmupara BULIEroAUlWHbEr NoAMIAT-
Ka) o4BuWja y 3Ha4ajHO NMPOMEHEHMM YC0BUMA
cpeAuHe y OfHOCY Ha YCN0Be KAujarba Kupa u
OoCTBapeHor pacTa, npu yemy ce y ogpeheHom
nepuogy npunarohasa HOBUM YCI0BMMA U HEMA
onTMManHu pacT. Takas c/lyyaj yoyasa ce y reHe-
panHUM ynycTBMMa 3a u3Bohere OnJ04HOr ceKka
(Matthews, 1989), a yrpaheH je n y HoBe, reHe-
pasiHe, cMepHULLe 3a 06HaB/beHE BUCOKUX MELLIO-
BUTUX KUTHAKOBUX Wyma y Cpbujun (2022), roe ce
ca npenopyyYyeHom jaymHom 3axsata 30—-60% no
3anpemMmnHM MOTy OYEKMBATH 3HAYajHO NPOMEHbe-
HW YCNOBW CpeaAnHe, y OAHOCY Ha YC/I0BEe NMOYETHOr
pacTa y ycnoBMMa CKON/beHe cacTojuHe. Takas
C/Nlyyaj ce yoyaBa M y [0 caZia CNpoBeAEeHUM Or-
NefHUM UcTpaxkmBakbmma y Cpbujn, y Besm ob-
HaB/batba KMTHAKOBUX LIYMa, Koja cy buna ycme-
peHa Ha MOHOA4OMMHAHTHe Wwyme (Krsti¢, 1989,
Babi¢, 2014, Kanjevac, 2019). Ha ocHoBy HaBe-
AEHUX UCTPaXunBarba NPOUCTEKE Cy NpenopyKe
3a PasNMUUTY NPUMEHY ONJIOAHE ceye, Ha MaiuMm
NnoBpLIMHAMa UM CaCTOjJUHCKOM HUBOY, afu ca
n3Boherem ONI0AHOT ceKa (Man NpunpemHo-on-
NOAHOT CeKa) y roguHu obunHor ypoaa y pas-
JIMYUTUM TUNOBUMA MOHOLOMMHAHTHUX LIYyMa.
MehyTum, 3a Npenopyky Aa ce OMNJOAHWU CeK
M3BOAM Y rOAMHM OBUAHON ypoaa KUTHaKa Hucy
6unn obesbeheHn enemeHTM Ha OCHOBY Ornea-
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HUX UCTPaXKMBakba, jep Cy orneau MoaenHo 6unm
3acHOBaHM Ha ocnobahakby 3aceHe cnoHTaHo Gop-
MWPAHOT MOHWKA WM BULLETOAMLWHEr MOAMNATKA
KUTHaKa, Koju ce GoOpMMpPao nog CKA0MNOM raBHe
1 cnopefHux Bpcta aApseha u xbyrwa. OgHOCHO,
MOHWK WY BULETOAUL KK NogMaaaak ce Gopmu-
pao y yc/10BMMa Mane OCBET/bEHOCTH, a He Y yC/1o-
BMMA Y KOjUMa ce Knunjare upa u popmuparse
NMOHWKa OABMja NOC/e CUHXPOHM3aLMje oniogHOr
ceka ca rogMHom obuiHOr ypoaa »Kupa, fakne y
ycnoBMMa onTMMasHe 0CBeT/beHOCTU. Tume, y A0
caja cnpoBefeHUM OreAHUM UCTPArKMBatbUMa
Y KUTHAKOBUM Wymama y Cpbuju moaenHo Huje
obyxBaheH MHMLMjanHU npouec nogmnahusara
KUTHAKa, OA4HOCHO HWje pa3maTpaHa MHULUMjaNHa
$asa KAvjarba K1pa 1 pacta NOHWKa M MogMIATKa
Y YCNI0BMMaA KOjU HacTajy nocse CUHXPOHM30BaHO
CnpoBeAeHOr ONJI0AHOT ceKa ca rogMHOM 0bunHor
YypOAa, a WTOo je AUBEPreHTaH NnocTynak y ogHocy
Ha nocTtynak ocnobahatba 3aceHe npeTxoaHoO dop-
MWPAHOT NMOHMKA UKW NoAMAaTKa.

Y HaBeAeHWM OriefHUM UCTPaXKMBatbUMa y
MOHOAOMWHAHTHUM LIYMama KuUTHaKa moaen-
HO je pa3maTpaH pacT noAMIaTKa KWUTHaKa Y
npomereHUM ycnosuma. Tume u edpeKktn pacra
nogMiaTka, Kako MX NMpuKasyjy aytopu y Hase-
aeHum pagosuma (Krstié, 1989, Babié, 2014,
Kanjevac, 2019), ann n y Apyrum npouCTeKINM
pagosuma (Krstic et al., 2018; Kanjevac et al.,
2021, Babi¢ et al., 2021) n cuHTE3HOj Nyb6aMKa-
umnjm (Krsti¢, Stojanovié, 2007) He ogparkaBajy
CTakbe MOYETHOT Pa3Boja, Koje ce MOXKe OYEKMBATU
Y YCNOBMMA CMHXPOHM30BAHO CMPOBEAEHOT On-
NIOAHOT CeKa ca roAnHom obunHor ypoaa, a Koju
ce npenopyyyje y ULMTMpaHnm pagosuma. Y pacrno-
HY Npenopy4YMBaHe jauymHe 3axsaTa no 3anpemMmuHn
y roaAvHM 06UNHOT ypoaa KuThaka, 20-30%, Kako
HaBoge ayTopu Krsti¢, Stojanovié (2007), 25—
45%, Kako HaBoau Babi¢ (2014) n 25-60%, Kako
HaBoau Kanjevac (2019), mory ce o4eknsaTu
3HayajHO NPOMeHEHM CBET/IOCHM YCI0BK CpeamHe
3a fa/bM pa3BOj NOAMIATKA, jep ce MOYETHWU pacT
0[,B1jao y YCIOBMMA Masie OCBET/bEHOCTU Y HaBe-
OEHUM UCTPaXKMBabUMA.

dopmuparbem NoHMKa 1 pa3Bojem nogmnat-
Ka KUTHAKa Y YC/IOBUMA CKIOM/bEHUX CACTOjUHA
ca usrpaheHum noacTojHMM CNpaToMm of, cropes-
HUX BpcTa Apseha, O4HOCHO y yc/ioBUMa Mane
OCBET/bEHOCTU NMPU3EMHOr CNpaTa Kojy KUTHAK
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MOKe ga nogHece ogpeheH 6poj roanHa, mogen-
HO ce ocTBapyje T3B. MOHO}A3HU PaCT y BUCUHY,
ca MasnuM BpeaHOCTMMA BUCUMHCKON nMpupacta y
OPYroj v HapeaHWUM rogMHama, Tj. YyCNOpeH pacT
Y BUCMHY U aebuHy (Bobinac et al., 2022). U3-
BOHEerem OMNOAHOT CeKa Y roaMHu 0buiHor ypo-
03 KUTHaKa, npu jaumHn 3axeaTta 30-60% Kako ce
HaBOAW Y reHepasHMM CMepHULaMa 3a 06HOBY
BMCOKMX KUTHaKoBUX Wwyma (2022), ctBapajy ce
NOBOJbHW YC/I0BM OCBET/LEHOCTU 33 CBETN0/bYOU-
BW KUTHAK U MOXKE Ce OYEKMBATU AMBEPreHTaH
NMOYETHU PACT KNTHAKA Y BUCUHY U Aeb/bUHY, Y
O4HOCY Ha NPUKa3uBaH y LUTUPAHUM PagoBMMa.

YcarnaweHu cy cTaBoBM 6poOjHMX ayTopa
0@ MHWUMjanHu npouec nogmnahuearba onpe-
hesbyjyje ucxon npupoaHe obHoBe jep cy y TOj
¢dasun busbke HajoceTwbmBuje (Harmer et al.,
2005, Kamler et al., 2016, Stojanovi¢ et al.,
2017, Molder etal., 2019a). Umajyhu y Bugy rno-
6anHe NpojeKuMje KAMMATCKMX NPOMeHa 1 noja-
BE EKCTEePMHMX NojaBa, NONyT CyLle WU TOMNOTHUX
Tanaca (Reichstein, 2013; Reyer et al., 2013),
dasa Knunjarba Xupa, ogHocHO dasa popmupara
NOHWKa Ha NOAMAAAHMM MOBPLUIMHAMA Mocne
n3sohera ONJOAHOr CeKa jayer 3axeaTa Ha cac-
TOjMHCKOM HMBOY MOXKe BUTU yrporkeHa, nocebHo
KMUTHAKa Ha CyB/bMM CTaHMLWITMMA Koja ce cpehy
Y MOHOZOMMHAHTHUM LyMaMa. 3a TakaB y3rojHu
nocTynak Huje obesbeheHa ornegHa noTepaa y
[0CafalWbUM UCTPaXKMBakbUMa Y MOHOLOMMU-
HAHTHUM LWYMama KuThaka y Cpbuju. Takohe, n
pacT nogMaaTKa y NPOMeHeHUM YC/I0BMMA je crne-
umoburyaH. U3 ekonoruje nogmnahmearba XpacTosa
je nosHaTo fa ocnobaharbe 3aceHe y Beretaymo-
HOM nepuoay npeTxoaHo GOPMMPAHOr NOHKUKA
NIY}KHbAKa Y YCI0BUMA MUHUMAJIHE OCBET/bEHOCTH,
yC/I0B/baBa HEroBy AEeBUTANN3aLM]Y U MOPTANN-
TeT (Bobinac, Karadzi¢, 1994). Nogmnaaak Ku-
THbaKa je Takohe oceT/buB Ha NPOMEHEHE YC/0BE
M [0/1a3M A0 OXeroTuHa-cyH4YaHuue (Bfezina,
Dobrovolny, 2011). Mpema Bobincu (2002)
NOHWK Uepa, popmupaH y ycioBMMa mane oc-
BET/bEHOCTU, OAHOCHO Y YC/I0BMMA CK/IOM/beHe
cacTojuHe, CNopo pearyjy Ha Harno nobosbliaHe
CBET/IOCHE yc/ioBe. Y YCNOBMMA CKAOMN/beHe cac-
TOjUHE TPOroAULWHM NoAMNALAK Liepa Ce ogpKa-
Ba y Be/IMKOj bpojHOoCTH, a Bu/bKe Mmajy cneum-
dUYHY HOpMY peaKLmje y pacTy y BUCUHY, Y NPBOj
M HapegHUM rogMHama, a OCHOBHM TUM pacTa y BU-

CUHY je moHoda3sHu pacT (Bobinac etal., 2019b).
CBOjCTBO Liepa Aa crnopo pearyje Ha nobosbliaHe
CBET/IOCHE YCN0BE je MPeno3HaTo 338 KOHTPOY Hoe-
roBe KOHKypeHTCKe CnocobHOCTM Kaja je noTpeb-
Ha ycnewHa pereHepaumja Apyrux BpcTa xpacra
KOje pacTy 3aje4Ho ca LLepom M UMAjy CIMYaH pact
(Bobinac, 2002, Sugi¢ et al., 2019). Ha ocHoBy
HaBeJEeHOr MOKe Ce NPEeTNoCTaBUTK Aa NOHUK U
nogMnazak KMTHakKa, Koju je cnoHTaHo popmupaH
Y YCNOBMMa Masie OCBET/bEHOCTU, Y MPOMEHEHUM
YyCNOBMMA NOCTENeHOo MHTEeH3MBKMPaA pacT. Mehy-
TUM, Y YCI0BUMMA noc/ie n3Boherba OnioAHOT CEKa,
aKO MPETXOAHO HUCY B1ie NPUMEHEHE afleKBaTHE
npunpemHe mepe, KOHKYPeHTCKa Beretalmja uma
NoBOJbHe YC/I0Be 32 BereTaTMBHY pereHepauujy u
nogmnahusame 13 cemeHa. MNpucytHe npatehe
JApBeHacTe BpCTe Koje cy y dpasu nnogoHoLwerba y
CTPYKTYpM cacTojuHa 3a O6HOBY M Koje Mmajy cno-
COBHOCT cTBapakba ,,6aHKe cemeHa” y 3eM/bULLTY,
Kao wTo je rpab, (Bobinac et al., 2019c) nocTtajy
baKTop Koju onpeaesbyje ofpiKarbe KUTHAKa.

3a npoucTekne reHepasHe cMepHuLe 33 06-
HOBY BUCOKUX KUTHAKOBUX Lyma y Cpbunju (2022)
HUWje geduHUCaH MHULMjanHKU Npouec nogmnahu-
Batba KWUTHAKa, BE3aHO 3a HMWXOBE EeKOJIoLWKe
cneundUYHOCTH, a LWITO je HY¥KaH YC/I0B 3a Wupy
NPUMeHy ONNOAHOT CeKa Yy roamnHu obunHor ypo-
[a KMpa ca npenopyvyeHOM jauyMHOM 3axBaTa
30-60% no 3anpeMuHU. Ha cnoxeHOoCT NuTama
obHaB/batba KUTHAKOBMX WyMa y Cpbujn yKasyje
1 eBONyLUMja y NpenopyKama 3a HauuH n3Boherba
on/IofHe ceye y HaBeAeHWM OrIeJHUM UCTPAXKU-
BakbMMa, 32 UCTE UAWN CINYHE MOHOLOMMUHATHE
LyMe KUTHaKa, 04, MasInx KPYXKHUX NOBPLUMHA, ca
NPeYHNKOM MakMM 0 ABe Cpee BUCUHE CTa-
6ana, Kako je npegnoxuno Krsti¢ (1989), nnum Ha
nospwwuHama sennymHe 0,25-1,0 ha Kako je npea-
noxuo Kanjevac (2019) y camyHmMm ycnosuma
cesepounctouHe Cpbuje, Kao 1 onnogHe ceve Ha
CaCTOjMHCKOM HUBOY, KaKo je npegnoxkuna Babic
(2014) 3a M3pgaHauyKe KUTHaKoBe Wyme y Haumo-
Ha/IHOM napKy ,,PpyLuKa ropa”, a HMje npeunsHnje
BE3aHa 3a eKOJIOLKe crneundUyHOCTM Y MOHOZO-
MUWHAHTHUM WyMama. Y pasanymtum MOHOAO-
MWHAHTHUM LLIYMamMa, Ha OCHOBY YCNOCTaB/beHe
napasnesne y usrpaheHocT1 NPponUCTEKANX MAAANUX
CacTojuHa y Npouecy HUX0BOT CMOHTAHOT GOpMU-
patba 1 noa oapehHeHnM aHTPONOreHUM yTuuajem
y npoLecy niaHcke 06HOBe, KOHCTAaTOBaHO je Aa
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oApKarbe KUTHaKa MPMMapHO He onpegesbyje
HauuH obHoBe, Beh eKO/IOWKK YyCNoBM U duTOoLEe-
HO/IOWWKA CNOXEHOCT MOHOAOMMUHAHTHUX LIYMA
(Bobinac et al., 2019a). Be3aHo 3a nNpucycTso
npaTtehux BpCTa y CTPYKTYpM cacTojuHa 3a 06HOBY
Y MOHOZOMMHAHTHMUM LLYMaMa KUTHAKa, a Koje cy
pe3ynTaHTa eKO/IOLLKMUX YC/10Ba U Mepa ra3foBarba
Wwymama y 61MCcKoj npoLuiocTy, Takohe je npu-
CyTHa 3HayajHa eBo/yUMja HAaBOAA Y HAaBEAEHUM
pagoBuma. Krstic¢ (1989) y 4obpo cknon/beHnm
[en0BMMa BUCOKMX CACTOjUHA KUTHaKa Ha noa-
pyujy ceBepounctoyHe Cpbuje nBabic¢ (2014) y ns-
[aHaYKMM cacTojuHaMa HenoTnyHor 40 NOoTnyHor
cknona Ha ®pyLwKoj ropu, nocebHO He NpuKasyjy
npatehe BpcTe gpseha U He pasmaTpajy HUX0BO
KOOPAUHUPAHO YKNakare Yy Bugy nocebHor no-
CTynKa (npunpemHux mepa) y ob6HOBM cacTojuHa
onnogHom cedom. Kanjevac (2019) y cTpyktypum
BMCOKMX CACTOjUHA KUTHbAKa Ha nogpy4jy cese-
poucTouHe Cpbuje y UCTUM AN CIMYHUM MOHO-
AOMUHAHTHUM LWYMama, nopes, KUTHaKa HaBoam
3HauajHo yyewhe npatehux BpcTa gpseha u uctu-
Ye nNoTpeby HMXOBOT YK/Iakatba CUHXPOHM30BAHO
ca ceyama obHoBe (MPMNPEMHO-ONIOLHUM Ce-
Kom). HaBegeHo, yKasyje Ha GUTOLLEHONOLLIKY C/0-
YKEHOCT MOHOAOMUHAHTHUX KUTHAKOBMUX LLUYMa Y
Cpbnjn 1 KoHcTaToBaHy Mporpecujy cnopeaHmnx
BPCTA Y 3pe/IMM CacTojMHaMa, a TUME U aKTyesHy
noTtpeby ga ce cmepHuMLUe 3a 06HOBY cacTojuHa
NPVYMapHO NpUAArose HUXOBMM EKONOLWKUM Cre-
LMOUYHOCTUMA, KaO CBPCUCXOAHUM Knacudmka-
LMOHMM KaTeropujama 3a a3y obHoBe cacTojuHa
npenopy4eHoOM OM104HOM CEYOM.

MpumeHa onnogHe ceye, ca CUHXPOHMU3a-
LMjOM OMNAOAHOI CeKa ca obunHUM yponom
JKMpa, reHepasiHO NpeacTaB/ba BEOMaA C/IOMKEH
noctynak y ¢asu nnaHupara U Hanaxe BUCOKU
cTeneH KoHTpone dakTopa nogmnahusara of
CTpaHe LWyMapcKe onepaTmBe, KaKo Cy Ha TO MO-
OEe/HO YKasasla UCTPaXKMBakba Yy NyXKHaKoBUM
wymama (Bobinac, 1990, 1999, 2011, Bobinac,
Radulovi¢, 2000, 2002). 3a HaBeAeHW NOCTYMaK,
a y Be3M UCTparkMBatba 06HAB/bakba MOHOLOMMU-
HaHTHUX KUTHaKoBMX Wyma (Krsti¢, 1989, Babic,
2014, Kanjevac, 2019), HegocTajy ekcnepMmeH-
TaJiHe nNpoBsepe 3a UHULKjanHy dasy nogmnahu-
Batba KUTHAKA Ha Pa3/IMYNTMM CTaHULLITUMA, jep
cy ornegu uHUUMjanHo 6mMnm 3acHoBaHM Ha oc-
nobahamy 3aceHe NPeTXoaHO CNoHTaHo dpopmu-
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paHOr MOHMKa UAKU BULLErogMLWHEer NogMAaTKa.
PUTOLEHONOLWKA CNOXKEHOCT MOHOAOMUHAHTHUX
KUTHAKOBMX LIYMa Hanaxke notpeby ysoherba
NpUNPEMHUX Mepa y cacTojuHama 3a ob6HOBY,
Koje noapasymeBajy nocTeneHy naaHCcKy peayk-
umjy npatehux BpcTa y NocTynky Koju npeTxoam
ceyama obHoBe M 3aBpLLUABA Ce Y CUHXPOHWU3aLMjU
ONN0AHOT CEKa ca roAMHOM 0BUIHOT ypoaa Xupa.
HeycarnaweHa nuTtarba y cMepHMLLamMa 3a 06HOBY
MOHOZLOMMHAHTHUX KUTHAKOBMX LUYMa M OTeXKa-
HM YC/IOBU 33 OApXKatbe KUTHAKA Y UCTPArKMBaHO]
CacTojuUHU Ha noapyyjy HaumoHanHor napka ,, bep-
Aan”, y3 n3oCTaHak MHTEH3MBHMX U NpaBoBpeme-
HUX AOAATHUX Y3rOjHUX MHTEPBEHLMjA, NPUMAPHO
Cy AONPUHENN U3MEHW BPCTA HA CTaHULUITY MOHO-
OOMMHaAHTHE Wyme KUTHaKa (Quercetum petraeae
Cer. et Jov. 1953., subass. tilietosum) (Cavka 6).
CAnyaH npouec perpecuBHe CyKuecuje je
npeTxoaHo yTepheH Ha noapydjy HaumoHanHor
napka ,®pywkKa ropa” y wupem nojacy mewlo-
BUTUX XPACTOBMX LUYMa, rae je y npouecy o6-
HaB/bakba CaCTOjMHA YUCTOM U OMNJIOAHOM CEYOM,
3aHeMapwuBaH pereHepaTMBHU NoTeHUMjan anne. Y
OKBMPY NPETXo4HO f06po nogmnaheHux cactojm-
Ha ¢ XpacToBMMa MaHMdecToBana ce perpecusHa
cyKuecuja u popmmnpaHe cy cacTojuHe ¢ JOMMU-
HauMjom inne, NPeTEXHO U3LaHAYKOr NopeKaa
(Bobinac, Radulovi¢, 1997, Bobinac, 2003b).
Ha nogpyujy HaumoHanHor napka ,Ppylka ropa”
M3aaHayKe cacTojMHe cy 3aCTyn/beHe Ha Mpeko
80% noBpLlKHe, a AnNe cy Haj3acTyn/beHunje Bp-
cTe U UMajy ydewhe y yKynHOj 3anpemmHu Npexko
37% (2002). MehyTum, 3a n3gaHauke cacTojuHe y
KOjUMa OMUWHMPAjy avne Ha noapyydjy HaumoHan-
HOr napka ,®pyLluKka ropa” y ocHoBama 3a rasgo-
Bakbe LWymama NponmncaHo je peloBHO rasgosarbe
1 Mmepe Here 3a yHanpehere HUXOBOr KBasUTeTa
TOKOM NAaHMpaHe onxoare y BUcuHM 80 roanHa.
Ha ocHOBY UCTpakunBakba CTPYKTYPE U34aHAYKUX
CacTojuHa nvne Ha nogpyyjy HaumMoHanHor napka
,PpyLIKa ropa” npenopyyeHa je MHTEH3UBHA Hera
1 rajerbe BpegHUx coptumeHaTta aune (Bobinac,
1996, Bobinac, Aleksi¢, 2003). Mopea npous-
BOAHE ynore Kojy MmMajy nune, Kao BpcTe C KBa-
NIUTEHUM APBETOM U BPOJHUM APYTMM KOPUCHUM
0cobMHama, OHe Cy y cacTojMHamMa Noj perpecus-
HOM CyKL,EeCKjoM Ha nogpydjy HaumoHanHor napka
,PpyLiKa ropa” cee BULUE BaXKHE 3a OAprKaBake
6MON0OWKEe CTaBUAHOCTM HaPYLEHUX LIYMCKUX
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Cnuka 6. CTpyKTypa cacTojuHe nocse naaHcke obHose y 30HK Ol-1a y Kojoj y HaACTOjHOM cnpaTy AOMUHMPA
/iMna, a y NoACTOjHOM cnpaTy KuTkak. Poto: M. bobuHay, 2021.

ekocuctema (Bobinac, 2012, Bobinac et al.,
2020).

Y MUCTpaXKMBaHOj MNaAoj cactojuHn y Haumo-
HanHoMm napky ,bepaan” y 2017. roguuun (OnN-
1la) fomuHKMpa cpebpHacTa Amna, a 3acTyn/beHa
Cy KBannTeTHa cTabna cemeHor nopekna y ao-
BO/bHOM 6poOjy 3a ycnocTaB/batbe ONTUMANHOT
rasfiMHCKOr MocTynka ca nunom. Mepe rajerba
Lwyma je noTpebHO ycMepuTu npema Toj BPCTU U
MatbeM 6pojy KBanuTeTHUX ctabana apyrux sp-
cTa. 36or HegeduHMCAHOT 3HaYaja MNe Ha TOM U
Wwnpem nogpydjy HaunoHanHor napka 3a cactoju-
HY je NpOoMMCcaHO NpPenasHo rasgoBakbe y akTyen-
HoM ypehajHom pa3aobsby 1 Anna ce npenywTa
CMOHTAHOM Pa3Bojy. Y KOHTEKCTY NponucuBama
npenasHor rasgoBara 1y HapeaHom ypehajHom
pa3nobsby, y ctapoct anne 37-53 roanHe, moxe
ce 04YeKMBaTU MakbM Aeb/bMHCKM NPUPACT U Makba

CTaTUUKa CTabUNHOCT eNnTHUX cTabana, y ogHocy
Ha aKTyenHy cTapocT ctabana nmne 27-43 roguHe.
Cpegatba BennumHa Tekyher aeb6/bMHCKOr nprpacTa
acnupaHaTta 7,5 mm ykasyje Ha ruxoBy Aobpy
npupacHy peakuumjy y nepuoay 3anovete ornegHe
Here Npopeaom, Ha TPajHOj Ore4HOj NOBPLUM-
Hu (OMM-1a). MNpema pesynTaTMma UCTParkMBarba
Sugié et al. (2022) y n3gaHaukMm cactojuHama
cpebpHacTte nvne y HauyoHanHom napky ,,Ppyu-
Ka ropa”, Koje cy NpeTxofHO HEroBaHe HUCKOM
npopegom, yrepheHa je pasnuvyuTta npupacHa
peaKuuja ctabana 6yayhHocTM y HapeaHux 25-26
rofivHa, Kaga ce y pas/IMynToj CTapoCcTu 3anoyeno
ca cenekTMBHOM npopegom. Kaga ce, nocne H1CKe
npopepae ca cesieKTMBHOM NPOPEAOM 3arnoyeno y
CTapoCTu cacTojuHe 61. roanHy, Ae6/bUHCKM Npu-
pacT ctabana 6yayhHocTu 61O je ymarbeH 3a 33%
y HapegHoM 25. roanwem nepuoay, y ogHocy
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Ha CacTOjUHY Y KOjOj Ce ca CenekTMBHOM npope-
[O0M 3arnoyesio y CTapoCTM CacTojuHe 26 rogmHa.
Y CacTOjMHM Yy KOjOj ce 3anoyesnio ca CeNeKTUBHOM
npopeaom y cTapoctu 26 roguHa, cpesta Benu-
4YnHa Tekyher neb/bUHCKOr NpupacTa y nepuoay
oA, 26 fo 52 rognHe nsHocuna je 5,9 mm, a ayro-
pOYHM edeKTM Cy NPOU3BENN HUCKE BPEeAHOCTH
cTeneHa BUTKocTU ctabana (h/d = 0,69), Tako aa
je notTBpheHa UcnpaBHOCT Npeasora Koju je us-
Heo Bobinac (1996) 3a paHy ceneKkuujy ctabana
6yayhHOCTM 1M NpUMeHy ceneKkTUBHe npopeae y
M3[4aHa4YKMM CacTojuHama nmne y HaumMoHanHom
npaky ,dpyuwka ropa”.

Ha ocHoBy aHanorunje y npojekumju Lnbesa ra-
340Batba ca cimnom y HaumoHanHom npaky ,,PpyLu-
Ka ropa” u enemeHTa 3a NpojekLunjy mepa Here y
MCTPaXKMBAHOj MN1af0j CaCTOjUHKN y HaumMoHanHom
npaky ,bepgan®, KoHLeNT npenasHor ra3gosarba
KOju je MponucaH 3a UCTPAXKMBAHY CaCTOjUHY Tpe-
6a HanNyCTUTU Y KOPUCT MHTEH3MBHOT ra3foBakba
ca amnom. Tume 6u ce y Kpahem poKy ocurypanu
npeaycs0BU 3a PEKOHCTPYKLM]y CacTojuHe, O4HOC-
Ho Bpahatbe KUTHaKa Ha CTaHWULUTE ca Kora je He-
afleKBaTHMM MOCTYNKoM obHoBe UcTUCHYT. CTapa
cTtabna KUTHAKa, Koja cy joLl YBEeK NpUCyTHa y cac-
TOjUHM NpeacTas/bajy Camo NPUBUAHY OCHOBY 33
KOHTUHYMUTET Ca CacTOjMHOM Npe niaHcKke obHoBe
M NOTPeBHO UX je YKNOHUTU U3 cacTojuHe y cKaony
WMHTEH3MBHE M PaLMOHaIN30BaHe Here HajKBaiu-
TeTHMjuX cTabana nune, a A€1I0M ¥ UHTErpUCcaTh y
CaCTOjuUHY une.

3AKAYIIIN

Ha cTaHMWTYy MOHOAOMMWHAHTHE LWYMe KUTHa-
Ka (Quercetum petraeae Cer. et Jov. 1953., subass.
tilietosum) oTexXaHu yCN0BM 33 OApKaHbe KUTHA-
Ka, Y3 M30CTaHaK A0AATHUX Y3rojHUX MHTEPBEH-
uuja, AONPUHENN CYy U3MEHU BPCTa U Y CaCTOjUHM
AOMUHMpPa cpebpHacTa mna.

PUTOLLEHONOLIKA C/I0XKEHOCT MOHOAOMMUHAHT-
HUX KUTHAKOBMX LWyMa Hanaxe notpeby ysoherba
NPUNPEeMHUX Mepa y cacTojuHama 3a 06HOBY, Koje
nogpasymesajy nocteneHy MAaHCKy peaykuujy
npaTtehux BPCTa y NOCTYMKY KOju NpeTxoau ceva-
Ma obHosBe.
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Y CTPYKTYpU UCTPaKMBaHe Miajge cacTtojuHe
He Hanasun ce BMOMOWKN NOTEHLMjaN KUTHAKO-
BUX cTabana Koju 61 npesAcTaB/bao OCHOBY 3a W3-
rpafitby CacTojMHe Y aKTye/lHOj ONXo4HU U Mepe
rajerba LWyma noTpebHo je ycMepuTun, npuopuTeT-
HO, NpeMa foMmunHupajyhoj cpebpHacToj vnu.

Mpepnaxke ce HanylwTake KOHLEeNTa npenas-
HOT ra3goBakba, KOju je NPonucaH 3a OBy CacToju-
HY Y OCHOBW 3a rasfioBambe, y KOPUCT UHTEH3UBHOT
rasfioBatba ca CpebpHACTOM NNMOM.

Y CTPYKTYpPU Mnage cacTojuHe of yKynHo 3425
ctabana no xektapy ogabpaHo je 319 KBaNUTETHUX
ctabana nivne 3a NPUOPUTETHY Hery (acnUpaHTH) u
noceveHo je y npeoj npopeaun 356 ctabana nune
ca 3anpemuHom 37,18 m3-ha™. Mocne yetnpu ro-
OWHe cpeatba BennumnHa Terkyher gebsbuHcKor
npupacta acnupaHaTta usHocuna je 7,5 mm, wro
yKasyje Ha fo6py npupacHy peakuujy y nepuoay
3anoyeTte Here NPopesoOM.

CTapa cTabna KATHAKa, Koja Cy jow yBeK npu-
CYTHa Yy CacTOjUHM W NpeacTas/bajy camMo Npu-
BUAHY OCHOBY KOHTMHYMTETa C HeKagalWHOoM
CaCTOjMHOM KUTHaKa, NOTPEBHO je YKNOHUTU 13
CaCTOjUHe y CKNOMNYy UHTEH3WBHE U paLMOHaNu-
30BaHe Here /ivne, a AeIOM U UHTErpucaTu y cac-
TOjUHY Aune.

3axBanHuya: OBaj pag je nogpkano MuHuc-
TapCTBO NPOCBETE, HAaYKe 1 TEXHONOLLKOT pa3Boja:
YroBop 0 pUHaHCKMpaky HAYYHOUCTPAKMBAYKOT
paga HNO y 2022. roanHu, eBUAEHUMOHN BPOj
451-03-9/2022-14/200169; 6poj 451-03-9/2022-
14/200197; 6poj 451-03-68/2022-14/200053.
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Abstract: Stand structure analysis was conducted before and after natural regeneration (on
the same plot) on a site of monodominant sessile oak forest (Quercetum petraeae Cer. et Jov.
1953, subass. tilietosum). In this stage individual old sessile oak trees were still remaining in
the stand. Before the regeneration in the 150-yr-old stand in 1992 only sessile oak was rep-
resented in the upperstorey. The trees mostly had irregularly developed crowns and reduced
growth potential. These were the elements used in planning the regeneration in management
plans. Besides the remaining individual old sessile oak trees, silver lime dominates in the young
stand in 2017. In the stand structure there is no biological potential of sessile oak trees that
could represent the basis for further development because the sessile oak trees are suppressed
by silver lime towards the understorey and even the herb layer. Because of the undefined
significance of the silver lime in the stand, transient management was prescribed in the man-
agement plan so a reconstrucion of the stand should follow in one of the next management
periods in order to restore sessile oak on the site as it was suppressed due to an inedequate
regeneration procedure. On the basis of the studied stand structure of the young stand, the
abandonment of the transient management concept is recommended and introduction of the
intensive management approach of slver lime in the current rotation. This was based on the
available number of silver lime trees of good quality in the stand, i.e. the aspirants for tending
by means of selective thinning and their strong growth response four years after selective
thinning. Old sessile oak trees that are still present in the stand are only a simulacrum of the
continuity of the current stand with the previous one and they should be removed by means of
intensive and rationalized tending of silver lime, and partly integrated in the silver lime stand.

Key words: stand regeneration; Quercus petraea (Matt.) Liebl., Tilia tomentosa Moench, stand
structure; transient management, selective thinning

INTRODUCTION ence of multiple factors, primarily the biological

and ecological performance of species and the site

Sessile oak (Quercus petraea (Matt.) Liebl.) is
one of the most valued forest tree species in Eu-
rope, both in the ecological and economic sense
(Eaton et al., 2016). In the Forest Fund of Ser-
bia, sessile oak is represented in pure and mixed
stands (total 173.200 ha) with dominant coppice
origin on 74.5% of the total area (Bankovic etal.,
2009). High sessile oak stands are dominantly of
seed origin and are regenerated naturally.

Natural regeneration of sessile oak is a com-
plex process with the final outcome under influ-

conditions (Watt 1919, Molder et al., 20193,
2019b). The initial phase of development of sessile
oak is considered the most critical in the natural
regeneration process in different sites (Mdlder et
al., 2019b). In monodominant sessile oak forests,
natural regeneration is ensured by initial regen-
eration in closed canopy conditions, and often by
seedling development that lasts for several years
in low light conditions in the understorey and is
later released by means of regeneration fellings
(Krsti¢ et al., 2018). Such procedure falls within
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shelterwood systems and is widely used in pedun-
culate and sessile oak forests.

In the conditions of mesophication of forest
vegetation, the basis of this process lies in the
hypothesis of a weaker competitive capability of
oaks compared to other accompanying meso-
phytes (Nowacki, Abrams, 2008, Alexander
et al., 2021). Changes in competition status that
would favor oaks may occur in mixed oak stands
only when periodical disturbances of higher scale
(such as fires or their replacement — cuttings)
occur (Abrams, 1992, Nowacki, Abrams,
2008). This practically means that if a successful
oak regeneration is desired and oak presence is
sustained in the stand structure with accompa-
nying mesophytes, silvicultural interventions that
would emulate natural processes to an appropri-
ate extent are necessary. This is in accordance with
close-to-nature silviculture approach (Schiitz,
1999).

A more intensive synchronization of silvicultur-
al interventions with natural regeneration factors
in the initial phase is traditionally applied in pe-
dunculate oak forests compared to sessile oak and
other oak species forests. Therefore, it can be used
as a model for the creation of a procedure in for-
ests of other oak species. Research on the factors
that determine the natural regeneration of mixed
pedunculate oak forests in Serbia showed that in
the conditions of minimal available light for the
maintenance of 1-yr-old seedlings (and later young
crop) under powdery mildew influence, favorable
regeneration conditions need to be created be-
fore acorn germination, (that is, the emergence
of seedlings) as the ontogenesis of pedunculate
oak after a mast year is finished in the first year
of seedlings’ development (Bobinac, Karadzic,
1994). In such a scenario, favorable conditions for
the maintenance of first year seedlings and young
crop forming, i.e. recruitment of young peduncu-
late oak trees in the stand structure of old trees
in nature reserves, are very rare and are synchro-
nized with random disturbances in the forest can-
opy (Bobinac, 1998, 2000)

In the process of planned regeneration of pe-
dunculate oak stands in Serbia, favorable condi-
tions for acorn germination and seedlings recruit-
ment in the first year are created using different
silvicultural interventions, so-called preparatory
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measures, often several years before the seeding
felling is carried out in defined mast year. Under
a planned and synchronized natural regeneration
procedure in different pedunculate oak forest
types, the seeding felling is tied to a mast year,
and a basic criterion for the selection of trees for
cutting is the acorn yield. On prepared plots, abun-
dant crop vyield is sufficient for the regeneration
of the crown projection area of individual trees,
without the need to amass young crop from multi-
ple seed years, thus excluding the need of keeping
this category of trees on the plot after the seed-
ing cut (Bobinac, 1999, Bobinac, 2011). Such a
stance is based on the knowledge regarding acorn
yield and its variability in pedunculate oak stands
for regeneration (Bobinac, 1990, 1999, 2011).
However, in conditions of permanent and inten-
sive exploitation of pedunculate oak in the tradi-
tional exploitation of old pedunculate forests on
wide areas (Bobinac, 2008), as well as attempts
to regenerate it on a smaller scale (Erdesi, 1971),
but also recently (Bodor, 1991, Radevi¢ et al.,
2020), when a significant anthropogenic control
was established over the regeneration process
and regeneration procedures are carried out in
conditions that correspond to clear-cutting. There-
by, the acorn germination happens after the mast
year and is followed by mandatory supplementary
sowing or a completely artificial establishment is
conducted.

Regeneration of pedunculate oak forests in the
close-to-nature approach using small-scale cano-
py openings in old pedunculate oak stands is con-
sidered sporadic and complicated because of the
light requirements of young pedunculate oak trees
and the competition of trees that are shade toler-
ant (Molder et al., 2019a). The established par-
allel in natural regeneration and maintenance of
pedunculate oak in centuries-old nature reserves
showed that the regeneration at small-scale can-
opy openings depends on ecological conditions.
Natural regeneration of pedunculate oak was
more successful in a pedunculate oak forest with
narrow-leaved ash where phytocoenological com-
plexity is less pronounced, and is very rare in for-
ests of pedunculate oak and European hornbeam
because it is synchronized with random distur-
bances in the canopy (Bobinac, 1998, 2000). This
points to the prevailing significance of ecological
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conditions and phytoceonological characteristics
on the maintenance of pedunculate oak in com-
parison to the significance of powdery mildew that
was highlighted in Demeter et al. (2021).

In a recent review on sessile oak regeneration,
Kéhler et al. (2020) conclude that natural regen-
eration is possible in differently closed canopies if
the conditions of a sufficient number of oak seed-
lings are fulfilled and work on removing the com-
petition vegetation are consistent while the influ-
ence of game is excluded or reduced to a minimal
extent. Although the regeneration of sessile oak
at small-scale openings is possible (Von Liupke,
1998, Dobrowolska, 2008) and the question of
the minimal size and shape of the canopy open-
ing is permanently a research subject (Diaci et
al., 2008, Modrow et al., 2020), the prevailing
approach to natural regeneration of sessile oak
forests is based on the application of shelterwood
system (von Lipke, 1998, Kuehne etal., 2014).
In sessile oak forests as well as in other tree spe-
cies (such as beech) in the initial stages of devel-
opment in different site conditions, the seeding
felling may be tied either to the mast year or it is
carried out irrespective of it (Matthews, 1989)
while in pedunculate oak forests it is mostly tied
to the mast year. Parallels in the elements of plan-
ning and conducting seeding fellings between the
light-demanding and shade-tolerant species were
pointed out in Bobinac (2003a).

In new general guidelines for the regeneration
of high mixed sessile oak forests in Serbia (2022) it
is stated that: , preparatory-seeding felling is con-
ducted at the moment of anticipated mast event
of the main species, or in the next year when
unwanted competing species, light seed species,
trees of low quality and health condition are pri-
marily removed from the upperstorey and all the
trees from the understorey. By means of this fell-
ing, 30—60% of the standing volume is removed.”
Hence, in general guidelines, seeding felling is set
dispersedly relative to the mast year, that is, the
primary element of regeneration. The divergence
in the seeding felling execution relative to the
mast year gives different determinants of the crit-
ical phase of natural regeneration of sessile oak in
different ecological conditions. At the same time,
the maladjusted (in relation to ecological specifics
of sessile oak forests) procedure of the regenera-

tion has a consequence in a more difficult main-
tenance of sessile oak in a surrounding of other
species, and in the final outcome a species change.

In accordance with the ability of sessile oak
young crop formation in closed canopy condi-
tions of monodominant forests in Serbia where
generally phytocoenological complexity is less
pronounced (compared to polydominant sessile
oak forests), natural regeneration of the stands is
mostly based on previously, spontaneously formed
young crop in low light conditions and their gradu-
al release from the shade of accompanying species
and mother trees on small areas. According to the
recommendations by Stojanovic, Krstic¢ (1980)
on the basis of research in typical monodominant
sessile oak forests, the most favorable procedure
would modally correspond to shelterwood group
system with seedling felling carried out in the
mast year. However, in the recommended pro-
cedure, the stands that were investigated by the
mentioned authors were not regenerated, but in-
stead, a procedure that implies a gradual release
from the mother trees shade on small-scale areas
of multi-year young crop was employed due to
sessile oak decline and in combination with sani-
tary felling, as stated by Stojanovi¢ et al. (2005).
By such a procedure, the natural regeneration is
successful in monodominant forests where phy-
tocoenological complexity is not pronounced. In
more mesophilic variants of monodominant for-
ests where the regeneration potential (both gener-
ative and vegetative) of accompanying mesophilic
species was neglected, the sessile oak regenera-
tion is often unsuccessful. In recent research, it
was pointed out that there is a need to abandon
this praxis and to introduce preparatory measures
that imply a planned reduction of accompanying
tree species in a procedure that is carried out
before the seeding fellings in the shelterwood
system (Bobinac, 2017, 2018, Bobinac et al.,
2019a). On the basis of research conducted so
far in monodominant sessile oak forests in Serbia
(Krstic, 1989, Babic¢, 2014, Kanjevac, 2019),
recommendations for different applications of a
shelterwood system have resulted. They may be
either in small-scale areas or at the stand level,
but are coordinated with the proposal of seeding
felling execution (or a preparatory-seeding felling)
in a mast year in different types of monodominant

27



Martin Bobinac, Sinisa Andragev, Nikola Susi¢

forests (Krsti¢, 1989, Babi¢, 2014, Kanjevac,
2019). Having in mind such a coordinated proposal
in the mentioned research, an experimental con-
firmation has not been provided as the research
was mostly modally based on a procedure of re-
leasing the previously formed 1-yr-old seedlings or
a young crop from shade. For an adequate appli-
cation of the regeneration procedure in some of
the monodominant forest types, it is necessary to
consider the elements of both modal approaches
as they determine the initial phase of regeneration
differently.

Misic¢ (1994) pointed to a process of vegeta-
tion mesophication in a wider area of Serbia, and
in monodominant sessile oak Misi¢ et al. (1997)
and Cvjetic¢anin et al. (2013). From silvicultural
perspective, mesophytic habitats are of exception-
al value as they have better potential for valuable
assortments production mostly by virtue of ad-
mixed mesophytic species such as European horn-
beam and beech, that in a two-storey stand have
the role of cleaning the stem from branches and
preventing the occurrence of epicormic shoots
(Matthews, 1989, Solymos, 1993, von Lip-
ke, 1998). Limes may have such a role in sessile
oak stands as well (Joyce, Gardiner, 1986, von
Lipke, 1998), but only if the age of limes in the
stand is synchronized with the age of sessile oak
(von Lupke, 1998). However, mesophytic com-
munities demand a more intensive engagement
of the profession when it comes to the presence
and control of the competitive ability of admixed
mesophytes during regeneration, but also tending
throughout the rotation (von Lupke, 1998).

Monodominant sessile oak forests are wide-
spread in Serbia and having in mind their eco-
logical diversity, a number of associations and
subassociations have been described. They differ
tom the widely understood and firstly described
monodominant sessile oak forest — Quercetum pe-
traeae Cer. et Jov. 1953. s.I. (Tomi¢ et al., 2006).
Best quality monodominant sessile oak forests in
Serbia are in the area of northeastern Serbia and
within the scope of the association Quercetum
petraeae Cer. et Jov. 1953 four ecological vari-
ants—subassociations were derived: ornetosum,
pauperum, typicum and tilietosum (Tomi¢, 2003).
These forests occupy warm exposures and higher
inclinations with mostly silicate bedrock and dys-
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tric soil that are formed on top of such bedrock
are more or less shallow, skeletal, and prone to
erosion. In typical communities and stands with
dense canopy, the shrub layer is less pronounced,
and the herb layer is characterized by the pres-
ence of a large number of species. According to
the syntaxonimical nomenclature, monodom-
inant sessile oak forests in Serbia fall within the
order Quercetalia pubescentis J. Br.-Bl. & G. Br.-BI.
1931. and alliance Quercion petraeae-cerridis (R.
Lakusi¢ 1976) R. Lakusi¢ &B.Jovanovic¢ 1980.
(Tomi¢, Rakonjac, 2011).

A parallel that was established between the
structures of the stand before and after planned
regeneration and due to spontaneous regenera-
tion after natural decomposition of the stand in
different ecological variants of monodominant
sessile oak forest—subassociations, typicum and
tilietosum in the area of National park , Derdap”,
showed that the similar structure of the tree lay-
er in mature stands which is a result of similar
anthropogenic influences in a multidecade peri-
od, seeks the need to plan different silvicultural
measures in order to keep the sessile oak in suf-
ficient numbers (Bobinac, 2018, Bobinac et
al., 2019a). Recent phytocoenological research
in insufficiently stocked stands in the same area
showed that monodominant sessile oak forests
(Quercetum petraeae Cer. et Jov. 1953. s.l.) are
characterized by a well-expressed phytocoeno-
logical complexity with a high presence of Euro-
pen hornbeam recorded in midstorey and shrub
layer which makes the regeneration of sessile oak
more difficult (Cvjeti¢anin et al., 2013). Accord-
ing to Jankovi¢, Misié (1980), the mesophytic
variants of monodominant sessile oak forests at
Fruska Gora are characterized by the presence of
accompanying species: Tilia tomentosa Moench,
Carpinus betulus L., Fraxnus ornus L. and others.
Additionally, sessile oak regeneration abilities are
reduced so they recommended that management
goals should be directed towards the accompa-
nying species. Recent research has confirmed the
mesophication of monodominant sessile oak for-
ests at Fruska Gora, due to the expansion of silver
lime and other tree species (Misi¢ et al., 1997,
Dini¢ et al., 1998). In the widely represented
mesophytic monodominant sessile oak with fes-
cue (Ass. Festuco drymeiae-Quercetum petraeae
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Jankovi¢ 1974) in the area of National park ,,Frus-
ka Gora” (Tomié¢, 2013), a specific treatment
with accompanying species is proposed before
the shelterwood fellings due to its complex phy-
tocoenological structure and this treatment cor-
responds to the one in mixed sessile oak forests
(Bobinac, 2017). Current research on the regen-
eration of sessile oak in the area of northeastern
Serbia in monodominant forests in stands that are
insufficiently stocked also confirmed a significant
share of accompanying (unwanted) tree species
in the stand structure. The resulting regeneration
guidelines by means of shelterwood fellings relate
the removal of accompanying species to the pre-
paratory-seeding felling (Kanjevac, 2019). More
precise guidelines on the tretment of mesophitic
monodominant sessile oak forests in the regen-
eration phase are missing in other areas of their
distribution as well. Within the guidelines for the
protection of habitats and stands in monodomi-
nant sessile oak forest with fescue in Croatia, it is
stated that silvicultural measures are directed to-
wards other tree species as well (European horn-
beam, beech, manna ash and others) that grow
together with sessile oak (Vukeli¢ et al., 2008).
Defined modal solutions for the planned reduc-
tion of accompanying tree species that precede
the shelterwood fellings within the shelterwood
system where the seeding felling is synchronized
with a mast year is applied in pedunculate oak for-
ests in Serbia (Bobinac, 1999, Bobinac, 2011).

Due to the complex phytocoenological struc-
ture of the stands for regeneration in mesophytic
monodominant sessile oak forests and the mal-
adjustment of the regeneration procedures in
relation to their ecological specifics in the recent
period resulted that the forest profession in Ser-
bia today meets the consequences of the species
changes i.e. regressive succession. On the basis of
an available inventory on comparative experimen-
tal plots (before and after natural regeneration
of the stand) and their comparison with the data
from periodic inventories of the trees at the stand
level, a case study of species change is showed
in this paper and an adapted projection over sil-
vicultural measures on the site of mesophytic
monodominant sessile oak (Quercetum petraeae
Cer. Et Jov. 1953., subass. tiletosum) in the area of
National park ,,Derdap” is deliberated.

The goals of this paper are:

1. To establish a retrospective review of the stand
structure, immediately before the regenera-
tion and 25 years after on the same plot;

2. To define the biological potential of the regen-
erated tree species for the process of forest
management and to define the elements for
the projection of silvicultural measures in the
resulting young stand in the phase when the
individual old trees are still present;

3. On the basis of the established parallel with
similar processes on another modal area, es-
tablish a wider context of the implications of
the species change for the projection of the
forest management goals;

4. Point towards the main questions and con-
sequences in the proposed guidelines for the
regeneration of monodominant sessile oak for-
ests by means of shelterwood fellings, tied to
the seeding felling execution and treatment of
the accompanying tree species.

MATERIALS AND METHODS

In order to generalize the process of species
change and the projection of silvicultural measures
on the investigated site, a comparison of stand
conditions on comparative plots was conducted in
the area of National park ,Derdap” (Management
Unit ,,Zlatica”, compartment 56a) on the basis of
primary and secondary data. Primary data were
collected on the basis of tree inventory on com-
parative experimental plots that represent the
condition of the old stand in 1992 and the young
stand in 2017 (Bobinac et al., 2019a), as well as
the inventory in 2021 in a young stand after the
experimental application of silvicultural measures.
Secondary data were collected from management
plans in the period between 1996 and 2016 and
refer to periodical stand descriptions, numerical
stand structure data together with management
and silvicultural proposals (1996, 2006, 2016).

The area of the investigated stand in the peri-
od from 1996 to 2016 was determined between
9.49 and 11.62 ha in management plans, so it can
be considered as the conditional permanent plot
for analysis analogous to comparative experimen-
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tal plots where the stand structure was investigat-
ed before and after natural regeneration on the
basis of detailed inventory. On the basis of avail-
able data from tree inventory on comparative ex-
perimental plots, the stand structure was analyzed
before and after the conducted measures on the
natural regeneration of the stand. The stand is on
the site of monodominant sessile oak (Quercetum
petraeae Cer. et Jov. 1953, subass. tilietosum), on
a medium deep to deep dystric cambisol, 520-540
m above sea level, on a southwestern exposure
and 15° slope. The sessile oak forest belt in north-
eastern Serbia, between 300 and 600 m above
sea level, is characterized by a semihumid climate
(period 1981-2010) with a mean temperature in
the lower border of the belt of 10.3°C and a mean
annual precipitation of 679 mm, while on the up-
per border, the mean annual temperature is 8.8°C,

and mean annual precipitation 715 mm (Kanje-
vac, 2019).

In 1992, immediately before the planned re-
generation, the investigated stand was 150-yr-old
with a canopy closure of 0.8 with only sessile oak
represented in the tree layer. In 2017, within the
same plot, a young stand was formed where the
tree layer was dominated by silver lime that most-
ly originate from seed with the presence of indi-
vidual old sessile oak trees. Therefore, the stand
structure of the young stand in 2017 is character-
ized by the presence of remaining seed bearers
that are the element of continuity with the pre-
vious stand (before the planned regeneration in
management plans). The appearance of the stand
in 2017 is shown in Figure 1.

The structure of the mature stands was based
on the data collected in 1992 on an experimental

Figure 1. One of the remaining sessile oak trees after planned regeneration surrounded by the silver lime trees
in a monodominant sessile oak forest (Quercetum petraeae Cer. et Jov. 1953, subass. tilietosum). Management

Unit ,Zlatica”, 56a (Photo: M. Bobinac, 2018).
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sample plot 65 x 80 m with an area of 0.52 ha (SP-
1), and the structure of the young stand is studied
on the basis of the data collected in 2017 on an
experimental plot 40 x 40 m with an area of 0.16
ha (SP-1a) that is formed in the central part of SP-1
(Bobinac etal., 2019a).

Dendrometric inventory was conducted on
sample plots. Two cross diameters with an ac-
curacy of 1 mm were measured at breast height
and for the construction of the height curve, the
heights of all the normally developed trees were
measured in 1992 using a Blume-Leiss hypsome-
ter, while in 2017 Vertex Il was used (Haglof Swe-
den).

On SP-1in 1992, all the trees were numbered
using oil paint. To characterize their diameter and
basal area increment, increment core samples
were taken using increment core borer at breast
height within estimated categories of trees with
different levels of crown isolation. Crown isolation
(Cl) was estimated into three degrees: open po-
sition on all sides, no contact with the neighbor-
ing crowns or the contact is no more than 25% of
the sunlit crown circumference (1); crown contact
on one side (reduced crown) with crown contact
with neighboring trees between 25 and 50% of the
sunlit crown circumference (2); contact on two or
more sides with contact with neighboring trees
over 50% of the sunlit crown circumference (3)
(modified classification by Assmann, 1970).

On SP-1 in 2017, the trees for tending (as-
pirants) were permanently marked among the
good quality silver lime trees. The first thinning
was aimed toward tending these trees in a proce-
dure described by Schadelin (1934). After four
growing seasons since thinning, two cross diam-
eters were measured at the breast height of the
aspirants with an accuracy of 1 mm so the current
annual diameter increment was determined. The
age of silver lime trees was determined on stumps
of felled trees at a height of 0.1 m. This was car-
ried out on five trees that were felled during the
thinning and that were characterized by growth
characteristics similar to those of aspirants. The
sampled trees had a diameter at breast height of
8.9-15.1 cm and a height of 12.4-14.0 m.

Data calculation of the inventory on experi-
mental plots considered mean values of growth
characteristics (diameter, height and diameter

increment) and summed values of growth charac-
teristics of the stand per hectare (number of trees,
basal area and volume). For the construction of
the height curve, the model by Richards (1959)
h=1,3+a-(1-e™P")cwas used. Stand volume was
determined using two-way yield tables for sessile
oak by Spiranec (1975), and for other trees the
volume was calculated using tables for silver lime
(Bankovi¢ et al., 1989). For the characterization
of the growth potential of old sessile oak trees in
1992, an average diameter and basal area incre-
ment was determined for the period 1973-1992
and presented in 5-yr periods. For the character-
ization of the growth potential of young trees for
tending (aspirants), the current annual diameter
increment was used (id) in the observed four
4-yr period. For the presentation of the diameter
structure and current annual increment of trees
for tending, elements of descriptive statistics were
used: arithmetic mean, (x ), standard deviation
(s,), coefficient of variation (CV%), minimum (x__ )
and maximum (x__), range (v$), skewness (a,) and
kurtosis (a,).

max

RESULTS

In the structure of the old stand in 1992 (SP-1),
only sessile oak was represented with 275 trees
per hectare, mean diameter of 40.2 cm, mean
height of 23.9 m, basal area of 35.98 m?-ha*and
volume of 470,1 m3-ha™*(Table 1).

Diameter and basal area increment of sessile
oak trees from different crown isolation classes
confirm the reduced growth potential before the
regeneration in the period from 1973 to 1992 (Fig-
ure 2).

In the structure of the young stand (SP-1a),
3425 trees per hectare were recorded in 2017
with a basal area of 22,7 m*ha*and a volume of
173,6 m3-ha™. Sessile oak share in the young stand
was 10.9% of the total number of trees, 1.8% of
the basal area and 1.1% of the total volume. The
silver lime share was 80.8% of the total number
of trees, 91.2% of the basal area and 93.9% of the
total volume, while the share of other hardwoods
(European hornbeam, wild service tree, field ma-
ple, Norway maple and beech) was 8.2% of the to-
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Table 1. Growth characteristics at the trees and stand level on SP-1 in 1992 and SP-1a in 2017

N N G G v v
[ha”] [%] [m*>ha™] [%] [m*ha™] [%]

Sample plot Tree species [crra|] [:*;] h/d
SP-1 Q. petraea 40.2 239 0.59

Q. petraea 2.4 2.8 1,17

SP1la T. tomentosa 8.8 9.1 1.03

Other hardwoods 7.6 7.1 0.93
Total

275 100 35.98 100 470.1 100
375 10,9 0.4 1.8 1Y 11
2769 80,8 20.7 91.2 163.0 93.9
281 8,2 1.6 7.0 8.7 5.0
3425 100,0 22.7 100.0 173.6 100.0

Legend: d —arithmetic mean diameter; h —arithmetic mean height; h/d-slenderness coefficient of a mean
tree; N-number of trees per hectare; G—basal area per hectare; V-volume per hectare.

tal number of trees and with similar percentages
in relation to basal area and volume. The mean
diameter of sessile oak was 2.4 cm, of silver lime
8.8 cm, while the mean height of sessile oak was
2.8 m and of silver lime 9.1 m. In the young stand,
95% of sessile oak trees were represented in the
lowest diameter class (2.5 cm). The height/diame-
ter ratio was 1.17 in sessile oak, while it was 1.03
in silver lime (Table 1, Figure 3).

In the stand structure of the young stand in
2017 on the area of 11.62 ha, individual old sessile
oak trees are still remaining so it was described as
a two-storey stand in management plans. Height
curves of the old (1992) and young (2017) stand
illustratively show the two-storey stand (Figure 4)

with parameters and elements of model estima-
tion given in Table 2.

In the stand structure of the young stand (SP-
1la) in 2017, there is no biological potential of
sessile oak trees that would represent a basis for
further development of the stand in the current
rotation. On the basis of structural elements in the
stand, a rationalized tending of silver lime is pro-
posed with 319 good-quality candidate trees per
hectare that are a tending priority (aspirants) and
whose main competitors were felled (Table 3). The
age of silver lime trees that were characterized by
growth characteristics similar to those of trees
for priority tending was determined to be 27-43
years. In the first thinning, 356 silver lime trees

iy - [mm year]

1973-1977  1978-1982  1983-1987  1988-1992 year

Cl-1 (n=6) o= Cl-

i, - [cm” year”]

30

20

1973-1977  1978-1982  1983-1987  1988-1992 year

2(n=37) - e - ClI-3 (n=15)

Figure 2. Average values of diameter and basal area increments of sessile oak trees in the 1973—1992 period

with 95% confidence intervals
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Table 2. Model parameters and measures of fit of height curves.

h = 1.3+a-(1-e™®P8H) Measures of model fit
Sample plot
a b c n e S,
SP-1 23.973 0.115 4.465 64 0.43 1.67
SP1a 12.457 0.230 2.457 131 0.94 0.90

Legend: a, b, c-model parameters; n—-number of measured trees; r>—coefficient of determination; s,—standard
error of the regression.

Diameters distribution by tree species Diameters distribution of the trees for tending
1250 1250
1000 i 1000
w7501 2 - - 750
© ©
=<, | 1 1 =
Z 500 H H Z 500
250 i i 250 I
0 T T I 0
25 7.5 125 17.5 225 25 7.5 125 17.5 25
Tree species: d [em] Trees for tending: d[em]
[ sessile oak lime [ other broadleaves [ laspirant merked for cutting [ indiferent

Figure 3. Stand structure of the young stand shown per tree species (left) and the structure of the trees for
tending (right) in 2017.

SP-1 (sessile oak) SP-1a (silver lime)
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Figure 4. Height curves in the analyzed stands, SP-1 (sessile oak) and SP-1a (silver lime).
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Table 3. Growth elements of the trees and the stand and the proposed silvicultural measures on SP-1ain 2017.

dg h,

N G Vv

Tree collective Tree species ] Y] h/d [ha1] N [%] [m*ha-] G [%] [m*ha1] V [%]
Total 3425 100.0 22.7 100.0 173.6  100.0
Aspirants T. tomentosa  14.5 12.6 0.87 319 9.3 5.27 23.2 42.14 24.3
First thinning T tomentosa 12.8 124 097 356 104 4.62 20.4 37.18 21.4
Remaining 3069 89.6 18.13 79.6 14114 78.6

Legend: da—mean quadratic diameter; hL—Loray’s mean height; h/d—slenderness coefficient of a mean tree;
N—-number of trees per hectare; G—basal area per hectare; V-volume per hectare.

Table 4. The numerical parameters of diameter distribution and the periodic annual increment of the silver

lime trees for tending

Aspirants
Numerical parameter 2017. 2021. Numerical parameter 2018.-2021.
n 51 51 n 51
d [cm] 14.25 17.24 i, [cm-yr*/cm-yr] 0.75
d . [cm] 9.45 11.55 i, . [emyr?/cmyr?] 0.44
d_ [cm] 20.05 22.55 i, [emyrt/emyr?] 1.39
s,[cm] 2.75 2.80 s,[cm] 0.22
CV[%] 19.3 16.3 cV[%] 28.9
a, 0.158 -0.201 a, 1.004
a -0.697 -0.774 a 1.101

4

Legenda: n—number of measured trees; da_id —arithmetic mean diameter-periodic annual increment;

min d min

i, —minimal diameter-minimal periodic annual increment; d

i, _—maximal diameter-maximal periodic

max dmax

annual incremen; sd—standard deviation; CV—coefficient of variation; a3—skewness of distribution; a4—kurtosis

of distribution

were felled, with a mean diameter of 12.8 cm and
height/diameter ratio of 0.97 and thinning yield of
37.18 m3*-ha™. Trees for tending (aspirants) share
was 9.3% of the total number of trees and 24.3%
of the total stand volume. By thinning, 10.4% of
the total number of trees was removed and 21.4%
of the total stand volume which points towards a
moderate thinning intensity (Table 3).

The diameter distribution of aspirants (319
trees per hectare) in 2017 and 2021 was char-
acterized by almost symmetrical and platykurtic
distribution with a coefficient of variation of 16.3—
19.3%.

The mean value of the current annual diame-
ter increment of aspirants was 0.75 cm with a co-
efficient of variation of 28.9% and skewness (a,) 1
which points towards a right asymmetry. Kurtosis
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(a,) points towards a leptokurtic distribution (Ta-
ble 4).

DISCUSSION

Due to a more pronounced sessile oak decline
in northeastern Serbia that coincides with a wave
of mass oak decline in Europe in the 80s of last cen-
tury (Oszako, 2000, Thomas et al., 2002), sani-
tary fellings have intensified in the stands that were
around 150 yr age where spontaneous regenera-
tion of sessile oak manifested. In such conditions,
regeneration recommendations followed (Bank-
ovic et al., 2002) and work on natural regenera-
tion of the stand intensified in the broader area of
National park ,,Derdap”, immediately after 1992.
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The growth potential of old sessile oak trees
in the investigated stand in 1992 was low (Figure
2). In the investigated area, in the time series from
1885 until 2013, the average annual growth ring
was 1.75 mm (Radakovi¢, Staji¢, 2021). At the
stand level, the current annual volume increment
in the investigated stand (SP-1) in a ten-year peri-
od (1983-1992) amounted to 5.5 m*-ha*and was
26% lower compared to the previous ten-year pe-
riod (1973—-1982). In the structure of the investi-
gated old stand, around 90% of trees had crown
contact with other surrounding trees on one,
two or more sides which is an indicator of most-
ly spontaneous development of trees (Bobinac et
al., 2019a). In the researched area in 1993, on a
273.94 ha sample of sessile oak stands with a sim-
ilar structure to that of the investigated stand, a
current annual volume increment of 2.53 m3-ha™?
was recorded and was 42.2% lower compared to
the volume increment recorded in 1987 (Bank-
ovi¢ et al., 2002). The reduced growth potential
of old sessile oak trees, the occurrence of decline
and the spontaneous onset of natural regenera-
tion of sessile oak represented a justified basis for
the planned regeneration of the stands immedi-
ately after 1992.

According to the data in the management plan
for the period 1997-2006, the stand was in the
regeneration procedure with incomplete canopy
closure (0.6). In the stand structure, sessile oak
was dominating (1.0) with a small share of other
species which corresponds to the structure that
was determined on SP-1 (Table 1). A shelterwood
system with a short regeneration period was pre-
scribed, and the conducted procedure is illustrated
by the change in the number of sessile oak trees in
the management plans (Table 5).

Table 5. Change of number of sessile oak trees per
hectare in forest management plans in the 1996—
2016 period in Management Unit ,Zlatica”, 56a
(Source: 1996, 2006, 2016).

1996 2006 2016
Year
Number of trees per hectare
Total 182 94 86
Up t_o 20cmin 2 25 59
diameter
Ove.r 20cmiin 156 69 27
diameter

According to the data from management
plans for the period 1997-2006, the shelterwood
system was prescribed with a short regeneration
period and a seeding felling was prescribed, and
in the stand description, a satisfactory number and
coverage of sessile oak young crop was recorded
with an estimated age of 10 years. A total of 182
trees per hectare were recorded in the stand with
86% of trees that had a diameter at breast height
over 20 cm (1996). According to the data in the
management plan for the period 2007-2016, the
stand was also in the process of natural regener-
ation with a prescribed shelterwood system with
a short rotation period and prescribed seeding
felling, and a satisfactory number and coverage of
sessile oak young crop and estimated age of 15
years. In the total stand structure of sessile oak
(94 trees per hectare), around 75% of trees had
a mean diameter at breast height of over 20 cm
(2006). According to the data in the management
plan for the 2017-2026 period, the stand was de-
scribed as a two-storey stand with the share of sil-
ver lime of 0.6 and sessile oak of 0.3, and transient
management was prescribed. In the total stand
structure of sessile oak (86 trees per hectare),
around 30% had a mean diameter at breast height
of over 20 cm (2016).

According to Bankovi¢, Medarevi¢ (2009),
the stands for transient management are char-
acterized by a present state which disables them
to respond to their priority function and thus are
intended for reconstruction in some of the next
management periods. By prescribing transient
management for the investigated stand, it can be
considered that sessile oak regeneration, as the
main species, was unsuccessful and the remaining
(old) sessile oak trees represent the only continuity
with the previous stand before the regeneration.

From the trajectory of the regeneration guide-
lines of the investigated stands by means of the
shelterwood system, i.e. the periodical prescrip-
tions of a seeding felling in management plans in
the period between 1997 and 2016, the result is a
gradual removal procedure of old sessile oak trees.
In the plan period 1997-2006, the resulting inten-
sity is around 50% in terms of the number of trees,
and it can be assumed that trees were removed
in a divergent approach compared to the regen-
eration procedure of stands in the shelterwood
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system where synchronization of seeding felling
with mast year occurs, i.e. the periodical release of
the spontaneously formed multi-year young crop
was carried out. Removal of old sessile oak trees
in the zone of the spontaneously formed young
crop, according to Bobinac (2003a) represents
the final phase of the regeneration on a certain
micro plot. It can be concluded that there was a
species change in the stand i.e. that the regener-
ation of sessile oak was unsuccessful according to
the stand structure of the silver lime in 2017 pre-
sented on SP-1 and in a wider area with remaining
individual old sessile oak trees. In the structure of
the young stand, there is no biological potential
of sessile oak trees that would represent the basis
for further development of the stand because the
sessile oak trees were suppressed by silver lime
towards the understorey and herb layer. Because
of the undefined significance of silver lime in the
stand, transient management was prescribed in
the management plan (2016) and stand recon-
struction was intended for the future in order to

restore sessile oak to the site from which it was
suppressed by silver lime due to an inadequate
regeneration procedure.

On the basis of the silver lime stand structure
analysis, it is unreal to prescribe transient man-
agement in the young stand, i.e. it is unreal to
keep the overmature sessile oak trees that have
low growth potential and often disturbed health
condition while there is a need for tending of the
good quality young silver lime trees. One identi-
fied (numerated) remaining sessile oak tree from
1992 with the mean diameter at breast height of
36.2 cm shows that in an illustrative way because
in the period 1993-2021 it had a periodical diam-
eter increment of 58 mm, i.e. it grew on average
annually 2 mm, while the elite young silver lime
tree (aspirant) with a mean diameter of 12.0 cm
in 2017 inventory had a periodical diameter incre-
ment of 28 mm (period 2018-2021), i.e. it grew 7
mm annually on average (Figure 5).

In the structure of the young stand in 2017, it
is unreal to expect that sessile oak, suppressed by

Figure 5. A remaining sessile oak tree in the stand after the planned regeneration on SP-1 with the periodic
annual increment (1993-2021) = 5.8 cm (left) and a young silver lime tree for tending on SP-1a with periodic
annual increment (2018-2021) = 2.8 cm (right). Photo: M. Bobinac
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silver lime towards the understorey and herb layer,
has a biological potential for the further develop-
ment of the stand where silver lime dominates in
the pole stage. Also, it is unreal that the initial pro-
jection of regeneration of sessile oak in the zone of
individual overmature trees, and in the surround-
ing of young silver lime trees, where the mean
height of aspirants is 12.6 m with a progression
of further growth because the canopy openings of
sessile oak openings between 0.1 and 0.3 ha are
not enough for the natural regeneration of sessile
oak according to Kohler et al. (2020). From the
aspect of forest management, the remaining old
sessile oak trees represent a simulacrum of the
sessile oak stand continuity that is established in
the management plan (2016) after two decades
of regeneration period as a result of unclear es-
tablishment of a procedure in the regeneration
of the investigated monodominant sessile oak,
and tied to conditions where the maintenance of
sessile oak is difficult. In conditions of a sponta-
neously initiated process of natural regeneration,
the frame for defining the regeneration guidelines
seeks a planned approach, primarily regarding
stand use (Bankovi¢ et al., 2002). The approach
used in stand regeneration was not adequate, i.e.
it was not tied to the ecological specifics of the
investigated monodominant sessile oak forests.
The parallel that was drawn between the stand
structure before and after regeneration in the area
(Bobinac et al., 2019a) points to that. Although
it can be assumed that the work on removing the
competing vegetation was not consistent and that
the maintenance of the young crop was difficult
(but generally not jeopardised, due to the pres-
ence of deer game (Gacic et al., 2006), the prima-
ry reason for the species change should be looked
for in the site conditions of the investigated meso-
philic monodominant sessile oak stand and its eco-
logical specifics. Although in the stand structure
before the regeneration in 1992, on the area of
the sample plot that is 0.52 ha no silver lime was
recorded, an available phytocoenological reléve
from 1992 (Cvjetic¢anin (1992), according to Bo-
binac etal., (2019a)) and the age of silver lime in
2017 points that in the stand before the planned
regeneration not only sessile oak was abundantly
regenerated in the herb layer but also silver lime.

Competing vegetation is, according to a num-
ber of authors, a key factor that determines the
maintenance of sessile oak on different sites (von
Lupke, 1998, Anighofer et al., 2015, Kohler
et al., 2020). Thus, regeneration guidelines for
monodominant sessile oak forests primarily need
to be based on their ecological specifics. When
seeding felling is recommended in regeneration
guidelines, especially at a stand level in synchro-
nisation with sessile oak mast year, then optimal
light conditions for the formation of seedlings and
the later young crop is expected. These light con-
ditions are also optimal for the growth of sessile
oak and other tree species in the following several
years. Woody and herbaceous species that regen-
erate vegetatively and generatively in accordance
with their presence in the stand structure and ap-
plied measures for their reduction are competing
vegetation for sessile oak. That is why it is impor-
tant that first-year seedlings and later young crop
achieve optimal initial growth in conditions of a
generally recommended regeneration procedure.

Specifically for that regeneration phase in
monodominant sessile oak forests, there is un-
clarity in the research conducted so far where the
natural regeneration is ensured by spontaneous
initial regeneration in the conditions of a closed
canopy. That has practical consequences because
the growth of the young crop in improved light
conditions (by conducting a seeding felling in the
year after first-year seedlings are formed or after
the formation of a multi-year young crop) is tak-
ing place in significantly changed conditions com-
pared to conditions in which acorn germination
occurred (and also growth), whereby young crop
is adapting to new light conditions and thus does
not express optimal growth. Such a case can be
noticed in general instructions for the seeding fell-
ing (Matthews, 1989) and is built in new, general
guidelines for regeneration of high mixed sessile
oak stands in Serbia (2022) where a recommend-
ed intensity is 30-60% of the standing volume
provides significantly different conditions com-
pared to those where initial growth commenced
in closed canopy conditions. Such a case was no-
ticed and so far it was carried out in sessile oak
regeneration experimental research in Serbia and
research was directed towards monodominant
forests (Krsti¢, 1989, Babi¢, 2014, Kanjevac,
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2019). On the basis of the stated research, differ-
ent recommendations for execution of seeding
felling resulted, both at a small-scale or stand lev-
el, but synchronized with the proposal of seeding
felling (or preparatory-seeding felling) execution
in mast year in different types of monodominant
forests. However, for this recommendation, the el-
ements based on experimental research were not
provided, because the research plots were modal-
ly established on the basis of a release of sponta-
neously formed one-year-old seedlings and mul-
ti-year young crop that was formed under closed
canopy conditions that consisted of the main and
accompanying species. In other words, one-year-
old seedlings or multi-year young crop is formed
in conditions of low light, and not in conditions
where acorn germination and first-year seedlings
take place after synchronization of seeding fell-
ing with a mast year, i.e. optimal light conditions.
Therefore, in the so far conducted experimental
research in sessile oak forests in Serbia, modally,
the initial process of sessile oak regeneration was
not encompassed, i.e. the initial phase of acorn
germination and growth of first-year seedlings
in conditions after a synchronised seeding felling
with a mast year was not considered and this is a
divergent procedure compared to the that of first-
year seedlings and young crop release from shade.

In the stated experimental research in
monodominant sessile oak forests, the growth of
the sessile oak young crop in changed conditions
was modally considered. Therefore the effects of
young crop growth, as shown by the authors in the
stated works (Krsti¢, 1989, Babié¢, 2014, Kan-
jevac, 2019), but also in other resulting works
(Krsti¢ etal., 2018, Kanjevac etal., 2021, Babi¢
etal., 2021) and the synthesis publication (Krsti¢,
Stojanovié, 2007) do not express the condition
of the initial development, that can be expected
in the conditions of synchronized seeding felling
with a mast year, and that is recommended in cit-
ed works. Within the span of recommended fell-
ing intensity in terms of volume in the sessile oak
mast year, 20-30% according to Krsti¢, Stojano-
vi¢ (2007), 25-45% according to Babi¢ (2014)
and 25-60% according to Kanjevac (2019), sig-
nificantly changed light conditions can be expect-
ed for the further development of the young crop
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because the initial growth took place in low light
conditions in the stated research.

By forming first-year seedlings and developing
sessile oak young crop in the closed canopy stands
conditions with structured understorey that con-
sists of accompanying tree species, i.e. conditions
of low light in herb layer which can be withstood
by sessile oak for a certain number of years, mo-
dally monophase growth is acquired, with low
values of height increment in second and follow-
ing years. i.e. slowed height and diameter growth
(Bobinac et al., 2022). By executing the seeding
felling in the sessile oak mast year, with the inten-
sity of 30-60% as stated in general guidelines for
regeneration of high sessile oak forests (2022), fa-
vorable light conditions for light demanding sessile
is created so a divergent initial sessile oak growth
(in height and diameter) can be expected com-
pared to that in the cited works.

A number of authors’ stances are in line that
the initial process of regeneration determines
the outcome of natural regeneration because the
plants are the most sensitive in that phase (Harm-
er etal., 2005, Kamler et al., 2016, Stojanovic
etal., 2017, Mdolder et al., 2019a). Having in mind
the global projections of climate change and the
occurrence of extreme events such as droughts
and heat waves (Reichstein, 2013, Reyer etal.,
2013), the acorn germination phase i.e. the phase
of first-year seedlings formation on regeneration
plots after seeding felling of a heavier intensity on
stand level may be threatened, especially when it
comes to sessile oak on dry sites that can be found
in monodominant forests. For such a procedure,
there is no ensured experimental confirmation in
the research conducted so far in monodominant
sessile oak forests in Serbia. Also, the growth of
the young crop in changed conditions is specific.
From the ecology of oak regeneration it is known
that the release from shade of the previously
formed young pedunculate oak crop in the grow-
ing season in minimal light conditions, defines its
devitalization and mortality (Bobinac, Karadzi¢,
1994). Sessile oak young crop is also susceptible
to changed conditions so sun scorch events may
occur (Bfezina, Dobrovolny, 2011). According
to Bobinac (2002), first-year seedlings of Turkey
oak formed in low light conditions, i.e. conditions
of a closed canopy stand, show a slow reaction to
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a sudden improvement of light conditions. In con-
ditions of the closed canopy, three-year Turkey oak
young crop maintains a high density with specific
height growth norm of reaction in the first and
the upcoming years while the main growth type
is monophase growth (Bobinac et al., 2019b).
This slow reaction trait of Turkey oak to improved
light conditions was recognized for the control of
its competitiveness when the successful regener-
ation of other oak species that grow together with
Turkey oak and have similar growth characteristics
is needed (Bobinac, 2002, Susi¢ et al., 2019). On
the basis of the previously mentioned, it can be
assumed that first-year seedlings and young crop
of sessile oak that is formed in low light conditions
can gradually intensify their growth in changed
conditions. However, in conditions after seeding
felling, if adequate preparatory measures were
not conducted, the competing vegetation has
favorable conditions for vegetative reproduction
and regeneration from seed. Present accompany-
ing woody species, such as European hornbeam,
that are in the fruiting stage in the structure of
the stands for regeneration and have the ability
to form a ,,seed bank” in the soil (Bobinac etal.,
2019c), become a factor that defines the mainte-
nance of sessile oak.

In resulting general guidelines for the regener-
ation of high sessile oak forests in Serbia (2022),
the initial regeneration process that would consid-
er sessile oak ecological specifics as a necessary
condition for the wider application of seeding
felling in the mast year with the recommended
volume intensity of 30-60% is not defined. The
complexity of the sessile oak regeneration in Ser-
bia is indicated by the evolution of the recommen-
dations regarding the seeding felling execution in
the stated experimental research for the same or
similar monodominant sessile oak forests, from
small-scale circle areas with a diameter that is
lower than two mean tree heights as recommend-
ed by Krsti¢ (1989), or on areas 0.25-1.0 ha as
recommended by Kanjevac (2019) in similar
conditions in northeastern Serbia, as well as in
shelterwood system at stand level that is recom-
mended by Babi¢ (2014) for coppice sessile oak
forests in National park ,,Fruska Gora”, and they
were not more precisely tied to ecological specifics

in monodominant forests. In different monodom-
inant forests, on the basis of established parallel
between the structure of resulting young stands
in the process of their spontaneous formation and
under the certain anthropogenic influence in the
process of planned regeneration, it was deter-
mined that maintenance of sessile oak is primarily
not determined by the regeneration method, but
rather by ecological conditions and phytocoeno-
logical complexity of monodominant forests (Bo-
binac et al., 2019a). In relation to the presence
of accompanying species in the structure of the
stands for regeneration in monodominant sessile
oak forests that are the result of ecological con-
ditions and forest management measures in the
recent past, there is also a significant evolution
in the attitudes in the mentioned works. Krsti¢
(1989) in well-closed canopy conditions of the
high sessile oak stands in northeastern Serbia and
Babic (2014) in coppice stands of incomplete to
complete canopy closure at Fruska Gora, do not
give a more particular presentation of the accom-
panying species and do not consider their coor-
dinated removal by means of a special procedure
(preparatory measures) in the shelterwood stand
regeneration. Kanjevac (2019) in the structure
of high stands in the area of northeastern Serbia
in the same or similar monodominant forests,
shows a significant share of accompanying tree
species and points to the need for their removal
by synchronized shelterwood felings (preparato-
ry-seeding felling). This points towards the phyto-
coenological complexity of monodominant sessile
oak forests in Serbia and the recorded progression
of the accompanying species in mature stands.
Therefore, there is a current need for adjusted
regeneration guidelines to the stand ecological
specifics as expedient classification categories for
the regeneration phase of the stands where the
shelterwood system is recommended.

The application of the shelterwood system
with synchronization of the seeding felling with
the mast year generally represents a very complex
procedure in the planning phase and seeks a high
level of control by the forest profession regarding
the regeneration factors involved, as it was modal-
ly pointed out in research in pedunculate oak for-
ests (Bobinac, 1990, 1999, 2011, Bobinac, Rad-
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ulovi¢, 2000, 2002). For this procedure, there is
no experimental audit in different site conditions
because the experiments were primarily based
on the release of spontaneously preformed one-
year-old seedlings or multi-year young crop in re-
search conducted by Krsti¢ (1989), Babic¢ (2014)
and Kanjevac (2019) in monodominant sessile
oak forests. The phytocoenological complexity of
monodominant sessile oak forests seeks the in-
troduction of preparatory measures in the stands
for regeneration that imply a gradual planned re-
duction of accompanying species in the procedure
that precedes the regeneration fellings and is fi-
nalized with the synchronization of seeding felling
with the mast year. The unharmonized questions
in the regeneration guidelines for the monodomi-
nant sessile oak forests and the difficult conditions
for its maintenance in the investigated stand in the
area of National park ,Derdap”, together with the
absence of intensive and timely additional silvicul-
tural interventions, have primarily contributed to
the species change on the site of monodominant
sessile oak (Quercetum petraeae Cer. et Jov. 1953.,
subass. tilietosum) (Figure 6).

A similar process of regressive succession
was previously determined in the area of Nation-
al park ,Fruska Gora” in the wider belt of mixed
oak forests, where the regenerative potential of
silver lime was neglected in the process of stand
regeneration by means of clear cutting and shel-
terwood system. Within the previously well-regen-
erated stands with oaks, a manifestation of regres-
sive succession occurred so silver lime dominated
stands were formed, mostly of vegetative origin
(Bobinac, Radulovi¢, 1997, Bobinac, 2003b).
In the area of the National park ,,Fruska Gora”, cop-
pice stands were represented in over 80% of the
area, with lime forests as the most represented
species with a volume share of 37% (2002). How-
ever, in the stands where limes dominate in the
area of the National park ,,Fruska Gora”, regular
management was prescribed in the management
plans with tending measures aimed at improving
the stand quality during the planned rotation of
80 years. On the basis of coppice lime stand struc-
ture research in the National park , Fruska Gora”,
intensive tending and high-quality assortments
production were recommended (Bobinac, 1996,
Bobinac, Aleksic, 2003). Besides the production
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role of lime as species with high-quality wood and
numerous other usages, they are increasingly im-
portant for keeping the biological stability of dete-
riorated forest ecosystems under regressive suc-
cession in the area of National park ,,Fruska Gora”
(Bobinac, 2012, Bobinac et al., 2020).

In the investigated young stand in National
park ,Perdap” in 2017 (SP-1a), silver lime dom-
inates and high-quality trees of seed origin are
represented in sufficient numbers for the estab-
lishment of the optimal management procedure
with this silver lime. Silvicultural measures need
to be pointed towards this species and a smaller
number of good quality trees of other species. Be-
cause of the undefined significance of silver lime
in this area, but also in the wider area of the Na-
tional park, transient management was prescribed
for this stand in the planning period and silver lime
is left to spontaneous development. In the con-
text of prescribing the transient management in
the next planning period as well, at silver lime age
37-53 years, a smaller diameter increment may be
expected and lower static stability of elite trees,
compared to the current age 27-43 years. Mean
value of the current annual diameter increment of
aspirants was 7.5 mm and points toward a good
growth response in the period of the initiated ex-
perimental tending by thinning on the permanent
experimental plot (SP-1a). According to the results
of research by Sugi¢ et al. (2022) in silver lime
coppice stands that were previously tended by
thinning from below, elite trees’ response to se-
lective thinning differed among the stands of dif-
ferent ages in which selective thinning that lasted
25-26 years was applied. When the selective thin-
ning was started at age 61, the current diameter
increment was reduced by 33% in the next 25-yr
period, compared to the stand where the selec-
tive thinning started at age 26 years. In the stand
where the selective thinning started at age 26,
the mean current annual diameter increment be-
tween the period 26 and 52 years was 5.9 mm and
long-term effects produced low values of height/
diameter ratio (h/d = 0.69) so the proposal by Bo-
binac (1996) that implied an early selection of
elite trees and application of selective thinning in
coppice silver lime stands in National park ,,Fruska
Gora” was proven correct.
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Figure 6. Stand structure after the planned regeneration in the SP-1a zone where silver lime dominates the

upperstorey, and sessile oak dominates the understorey. Photo: M. Bobinac, 2021

On the basis of analogy in the projection of
management goals with silver lime in the National
park ,Fruska Gora” and elements for the projec-
tion of tending measures in the investigated young
stand in the National park , Derdap”, the concept
of transient management that was prescribed for
the investigated stand should be abandoned and
replaced by intensive management with silver
lime. Therefore, in a the shorter term, the prereg-
uisites for the stand reconstruction would be ful-
filled. In other words, sessile oak could be restored
to the site from which it was suppressed by an in-
adequate regeneration procedure. Old individual
sessile oak trees that are still present in the stand
represent only a simulacrum of the continuity with
the previous stand before the planned regenera-
tion and should be removed from the stand within
the intensive and rationalized tending of the silver
lime best quality trees, and partly integrated into
the silver lime stand.

CONCLUSIONS

On a site of monodominant sessile oak (Querce-
tum petraeae Cer. et Jov. 1953., subass. tilietosum),
difficult conditions for the maintenance of sessile
oak together with the lack of additional silvicultur-
al interventions have contributed to the species
change so the stand is dominated by silver lime.

The phytocoenological complexity of mono-
dominant sessile oak forests seeks the need to im-
plement the preparatory measures in the stands
for regeneration, which would imply a gradual
planned reduction of accompanying species in a
procedure that precedes the shelterwood fellings.

In the structure of the investigated young
stand, there is no biological potential of the sessile
oak trees that could represent a basis for further
development in the stand in the current rotation
so the silvicultural measures need to be primarily
directed towards the dominating silver lime.
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The abandonment of the transient manage-
ment concept, as prescribed in forest manage-
ment plans, is recommended in order to be re-
placed by intensive management with silver lime.

In the structure of the young stand, there is
a total of 3425 trees per hectare with 319 good
quality trees selected for priority tending (aspir-
ants) and with 356 trees felled in the first thinning
with a thinning yield of 37.18 m3-ha™. After four
years, the mean value of the current annual diam-
eter increment of aspirants amounted to 7.5 mm
which points towards a good growth response in
the period of the initiated tending.

Old sessile oak trees that are still present in
the stand represent only a simulacrum of the con-
tinuity with the previous sessile oak stand and
need to be removed from the stand within the
intensive and rationalized silver lime tending and
partly integrated into the silver lime stand.
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