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U3TPAFEHOCT CACTOJUHA Y PABAMMUTUM
CYBACOITMJAITMJAMA MOHOAOMHHAHTHE ITYME KUTHAKA
(QUERCETUM PETRAEAE CER. ET JOV. 1953.) HA IIOAPYYJY
CEBEPOMCTOYHE CPBUJE IPE 1 ITIOCAE OBHOBE

Ap Maprus Bodunar, pepoBru npodecop, Yausepsurer y Beorpaay, Illymapcku pakyarer
Ap Cunymna ABppanies, BUITH HAyYHH capapHUK, YauBepsuTeT y Hosom Capy, MHCTHTYT 32 HE3HjCKO

ITyMapCTBO ¥ XKHBOTHY CPEAUHY

MSc Henap, Papaxosuh, Hanponaanu napk , Beppan”

MSc Hukoaa IHymHh, UCTPaKHBAY-TIPUIPABHUK, YHUBEep3UTeT y beorpaay, MucruryT 3a

MYATHUAUCIHUIIAMHAPpHA UCTPa’KHUBaba

MSc Auapujara Bayep-Kuskosuh, pookropana, Yausepsurer y Beorpaay, Illymapcku pakyarer

U3Boa: Y paay ce npuKasyje nsrpaheHocT ouyBaHUX, BUCOKUX, 3pENUNX, CACTOjUHA U MIaaMNX
CaCTOjUHa HACTaZIMX MNAAHCKOM OOHOBOM WM/IM CMOHTAHOM PasrpagHOM UCTUX Y MOHOAOMMU-
HaHTHUM LyMaMa KuTkeaka (Quercetum petraeae Cer. et Jov. 1953.), u3 age cydacouujaumje,
tilietosum v typicum, Ha nogpyyjy HaumoHanHor napka ,, bepaan”. Mpukas 3penmnx cactojuHa ce
3aCHMBaA Ha NoAaLUMMA ca OresHMX NOBPLUMHA, MPUKYN/baHuM 1992. roanHe, y nepuoay Koju
KapaKTepuile NojaBa MaCOBHOT CyLUeHa KUTHaKa Ha HaBeAeHOM noapyujy, v wupom Espone.
Y cactojuHama, ctapmum oko 150 roguHa y 1992. roauHu, y cnpaty gpseha je 1o 3acTynsbeH
CaMo KuTHaK. CacTojuHe cy ca NoTNyHMM [0 ryCTUM CKAOMOM U MMAjy BUCOKe M3HOCe 3anpe-
MWHe, a Yy CTPYKTYpY MO SMONIOLLIKOM MOOMKajy, KBanuTeTy aedna, pa3BnjeHOCTU KPOoLHe U
cTeneHy cywera ctadana mehy HhrMMa HeMa jaCHUjUX pasnunKa.

MpuKa3 mnaamx cacTojuHa ce 3aCHMBA Ha NoJaLMMa ca TpajHe orefHe NOoBPLINHE, NPUKY-
n/baHum 2017. roguHe, Kao U Ha nogaumma gpyrux aytopa. M3rpaheHocT mnaamx cactojuHa
yKasyje aa je y ¢a3un odHoBe cTapumx cacTojuHa NoTpedHO NaaHMpaTh pasanyuTe ysrojHe mepe
Y pasnmumTmum cydacoumjaumjama MOHOAOMUHAHTHE LWyMe KUTHAKa, Aa Ou ce ovyBano yyewhe
KWUTHAKa Yy O0BO/bHOj OPOjHOCTH.

K/byuHe peun: MOHOLOMUHAHTHE LWyMe KUTHaKa, CTPYKTypa cacTojuHa, npupogHa odHOBa,
Jerpagaumja, ctanHe nospimHe

YBOA

KnuThbaK je jeaHa oA Haj3Ha4vajHUjuUX BpCTa Aop-
Beha y wymckom poHay Cpduje v 3acTynsbeH je y
cactojuHama Ha 173.200 ha, og yera je 51,7% y
Op¥aBHOM BacHMWTBY. CacTojuHe KuThaka y Cp-
O1jn cy LOMUHAHTHO M3J4aHAYKOT MOPEKA U 3ay-

3umajy 74,1%, [OK cacTojuHe BMCOKOr NopeKna
3ay3umajy 25,9% nosBpliMHe KUTHAKOBMX LUyMa
(Bankovi¢ etal., 2009).

MOHOLOMMHAHTHE LWYMe KUTHaKa LUMPOKO Cy
pacnpocTparbeHe y Cpduju n, c 063Mpom Ha HUxo-
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BY €KOJIOLLKY Pa3HOBPCHOCT, onucaH je sehu 6poj
acouujaumja u cydacoumjaymja, Koje ce marbe-Bu-
e pasnuKyjy o4, TUNWYHE, WKUPOKO cxBaheHe n
NpBO OMMCaHe MOHOAOMMUHAHTHE LWyMe KUTHaKa
y Cpduju — Quercetum petraeae Cer. et Jov. 1953.
s.l. (Tomi¢ et al., 2006). Y nperneay WymMmcKux ¢u-
ToueHo3a Cpduje, unju cy Hasmem ycknaheHu ca
HOBOM PUTOLEHOIOLKOM HOMEHKIATYpOoM, No-
pes TUNMYHE MOHOAOMMUHAHTHE LyMe KUTHaKa
(Quercetum petraeae Cer. et Jov. 1953.s.1.) y Cp-
Oujun ce HaBoZe acoumjaumje: Festuco heterophy-
llae-Quercetum petraeae (Cer. et Jov. 1953.) B.
Jovanovi¢ 1989, Fraxino orni-Quercetum petraeae
(Borisavljevi¢ 55) Misi¢ 1978, Festuco drymeiae-
-Quercetum petraeae Jankovic¢ 1974 v Poo ne-
moralis-Quercetum polycarpae B. Jovanovi¢ 1979
(Tomi¢, Rakonjac, 2013). HaBegeHe acouujaum-
je cy cBpcTaHe y pea Quercetalia pubescentis J.
Br.-Bl. & G. Br.-Bl. 1931. n cBe3y Quercion petraeae-
-cerridis (Lakusi¢, 1976) R. Lakusi¢ & B. Jova-
novic¢ 1980 (Tomi¢, Rakonjac, 2011).

Ha ocHoBy pe3ynTaTta npeTxogaHux GaopucTmy-
KWX M €KONOLIKUX UCTPaXKMBarba Y OKBMPY acoLu-
jaunje Quercetum petraeae Cer. et Jov. 1953. ca
noapyuyja cesepouctouHe Cpduje, rae cy mMoHozo-
MWHAHTHE LWyMe KUTHaKa LIMPOKO pacnpocTpa-
HeHe, N3aBojeHe Cy YETUPYW EKOJIOLWKe BapujaHTe
—cybacoumjaumnje: ornetosum, pauperum, typicum
u tilietosum (Tomi¢, 2003). Ctabna MMNO3aHTHUX
OMMEH3Mja U OYyBaHe CaCTOjUHE KUTHAKa Ha Mno-
Apydjy cesepounctodHe Cpduje, y HaumoHanHom
napky ,, bepaan”, 3abenexeHa cy y TMNMYHO] MO-
HOAOMMHAHTHO] WYMM KUTHaKa (Stajic, Vilotid,
2015).

Ha nogpyyjy cesepouctoyHe Cpduje Tokom
ocamfeceTux v aesegeceTux roamHa 20. Beka ma-
HUbECTOBANO Ce MHTEH3UBHO CyLUeHe KUTHAKO-
BMX LWYMa, Koje je 3adenerKeHo 1 Ha CKOpOo LLesioM
noapyyjy Espone (Karadzi¢ et al., 2007). Moyert-
KOM 21. BEKa cyllere je cnadujer MHTEH3UTETa, a
cBe BULUE Ce UCTUYY Npodnemu y 0dHaB/bakby KUT-
HAKOBMX CACTOjUHA Ca HAPYLIEHUM CKIOMOM U Y
oApKakby KUTHAKa Ha NojeAMHUM CTaHULITUMA,
ycnen, cBe U3ParKeHUjUX KAMMATCKMX NpOMeHa
(Cvjeti¢anin et al., 2013; Krsti¢ et al., 2017;
Krsti¢ et al., 2018), n nctuuy notpede 3a HoOBUM
TeXHUYKMUM pewernma y odHoeu (Bobinac,
2017).

Jocagawma uctparkmsara y Cpduju y Besu
noamnahusarba KUTHAKa NPUOPUTETHO cy duna

ycMmepaBaHa Ha MOHOAZOMUHaHTHe wyme (Krstic,
1989; Babic¢, 2014). NMpema ouEHMN KOjy M3HOCHU
Bobinac (2017), y MOHOLOMMHAHTHUM LUYMaMa,
reHepanHo, Marbe je U3paxeHa LLeHooLWKa co-
YKEHOCT, Na TUMe je U Marba C/I0XKEHOCT NOCTYrMKa
00HOBE Y 0OAHOCY Ha MeLLOoBUTE LUIYMe KUTHAKaA ca
KOjUMa ce NPOCTOPHO rpaHuye, a CMepHULLe 3a 06-
HOBY CYy 3aCHMBaHe Ha MpojeKuunjn ceya odHose,
KOje cy ycMepeHe camo Ha rnaBHy BPCTy. TeK HOBU-
ja ucTparkmBarba y MOHOLOMUHAHTHMM LIYMama
KUTHaKa, Y Matbe-BuLle paspeheHnm cactojuHa-
Ma, Ha noapyyjy cesepounctouHe Cpduje, y CTpyK-
Typw cacTojuHa 3a 0OHOBY Nopes, KUTHaAKa HaBoae
3HayvajHo yyewhe npatehux BpcTa apseha n uctu-
4y NoTpedy HUXOBOT YKAakatkba y BUAy nocedHor
NOCTyMKa y CKAONy nojeAMHUX CeKOBa OnaogHe
ceve (Krstic¢ et al., 2016).

3a pasymeBatbe npoleca y 00HOBU MOHOAO-
MWHAHTHUX LIYMa KUTHaKa NpuKasu usrpaheHo-
CTW OYYyBaHWUX CTAapMX CAaCTOjUHA M CACTOjMHA Koje
Cy HacTasie Ha OCHOBY HMXOBEe MJaHCKe odHoBE
npeacTas/bajy AparoueHy OCHOBY KOja MOXe Mno-
CNYXKWUTH 33 AedUHMCarbe cMepHMLA 338 OOHaB/ba-
re. Kako je MoaenHo NoKas3aHo Yy Ny»KHaKoBUM
pesepBaTma (Bobinac, 2000), nocebHy ocHOBY
3a aeduHUCarbe cmepHULA 3a oOHaB/bakbe Y MO-
HOAOMWHAHTHUM LWYMaMa KWUTHAKa MOry fa
npeacTaB/bajy U NPMKasn 04yBaHMX 3pesInxX cacTo-
jMHa U1 bUXOBA NPOUCTEKA CTPYKTYypa NPU CMOH-
TaHOj pasrpagmu.

Llnmb papa je Aa ce Ha OCHOBY PaCcnoONOKMBUX
nofataka y pas3nnuntum cydacoumjaumma MoHo-
OOMUHAHTHE WyMe KUTHaKa U3BpLun nopehere
n3rpaheHocTn 3penmx n Maagux cactojuHa, Koje
Cy HacTane Kao pe3ynTaT HUXoBe NaaHcKe odHoBe
WK CMOHTaHe pasrpagme, U Tume gonpuHece aa-
JbUM UCTPaXKMBatbUMa Ha AedUHUCakby CMepHUL
3a 0OHaB/batb€ MOHOAOMMUHAHTHUX LYMA KUTHA-
Ka, Koje Ha nogpyujy Cpduje jow HuUcy jacHo ycno-
CTaB/beHe.

MATEPUJAA U METOA PAA
OdjeKkar uctpaxkusamwa

M3rpaheHoCT BUCOKUX, 3peINX U MPOUCTEKINX
MJ1IaZMX CacTOjMHA Y pasanymMTUm cydacoumjaumja-

Ma MOHOAOMMHAHTHE LYMe KuThaka (Quercetum
petraeae Cer. et Jov. 1953.) aHanu3MpaHa je Ha
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noapyyjy HaumoHanHor napka ,bepaan” y Il ,3na-
TMua”. MpuKasun nsrpaheHocTn 3penmx cactojuHa
Ce 3aCHMBAjy Ha NogauMma npukynbeHnm 1992.
rofiHe Ha TPajHUM OornegHUM NOBPLUMHAMA, Be-
AnuunHe 0,52-0,80 ha, y neprogy Koju KapakTepu-
LLe NojaBa MACOBHOT CylleHa KUTHaKa Ha HaBeae-
HOM NoApyujy.

McTpaxkmBatba cy odaB/beHa Ha ABe TpajHe no-
BpwwuHe y [ ,3naTnua”, Koje cy npema nocedHoj
OCHOBM 3a rasgoBare Wymama (***2016) nouyu-
paHe y ogesbery 56a (OMM-1) u 11c (OM-2), Ha Haa-
MOpPCKOj BUCUHM 520-540 m. Y 1992. rognHu ca-
cTojuHe cy dune ctape oko 150 rogmHa 1 nmane cy
noTnyH Ao ryct cknon (0,7-0,8), a y cnpaty apseha
OMO je 3acTyn/beH Camo KUTHaK.

CacTojuHe ce Hanase Ha jyro3anafHoj eKcno-
3uumju, Ha Harmudy oko 15° 1 Ha cpearbe aySokom
00 aybokom Kucenom cmehem semsbumwity. CTaHm-
wTe je Il (ON-1) n 1l (ON-2) 6oHuTeTa Npema Ta-
dnvuama Spiraneca (1975a). Ha ocHoBy npert-
xoaHux HaBoga Krstica et al. (1997) nVuckovica
et al. (2006), Be3aHUM 32 UCTPaArKMBaHE CaCTOjUHE,
Kao v Npema NoKa/IHUM OOHUTETMMA Y KUTHAKO-
BMM LWWyMaMa Ha nogpyujy cesepounctoyHe Cpduje
(Krsti¢, 2003) u Penydnuke Cpncke (Dukié,
2014) noTephyje ce HaBeaeHa oLeHa SoHUTETA.

3a nojac KUTHAKOBUX LLIYMa Y CEBEPOUCTOYHO]
Cpbujn namehy 400 n 500 m HagMopcKe BUCUHE
npoceyHa roauLba TeMnepaTypa Basayxa U3HocH
8,7-9,1°C, a y BeretaumoHom nepmoay 15,2—-15,7°C.
MpoceyHa roguwrba KoMYMHA NagaBrMHa U3HOCK
635—-645 mm, a y BeretaumMoHom nepuogy 381—
385 mm. Mpema KnacuduKaymju knmme no TopH-
TBAjTy OBaj N0jaC KUTHAKOBUX LYMa KapaKTepuLie
cybxymmaHa BnaxHuja kavma (kammatckm tan C,),
(Cvjeti¢anin et al. 2007; 2013).

CacTojuHe y IJ ,,3naTmMua” cBecTpaHo cy uc-
TparkMBaHe y NPeTXo4HOM Nnepuoay ca pasinyu-
TUX acrneKkaTa of BWLIe ayTopa: Ca eKOJIoWKOor
acnekTa (Cvjetic¢anin, 1992; Jovi¢ et al., 1997;
Radakovi¢, 1999; Tomi¢, 2003; Cvjetic¢anin
et al.,, 2005), ca acneKkra cywera KUTHaKa
(Marinkovié¢, 1992; KaradzZi¢ et al., 2007), ca
acnekTta geduHUCara y3rojHUx mepa y Luby 06-
HaB/bakba cacTojuHa (Stojanovic, Krstié, 1992;
Krstic et al., 1997), ca acnekta aedunHUcara y3-
rojHMX Mepa y Ln/by CaHMpakba nocaeguua cyle-
wa (Stojanovic, Krsti¢, 1990; 1992; Stojano-
vic et al., 1993), ca acnekrta npojekuuje naaHosa
rasgosarba (Bankovié et al., 2002), ca acnekra

Npon3BOAHOCTU U AedUHUCAHbA ONTUMAIHOT CTa-
wa (Vuckovié et al., 2006), n ca acnekTa gerpa-
haumje cactojuHa (Bobinac, 2018; Bobinac et
al., 2018).

Ha ocHoBy npeTxogHUX GUTOLEHONOLKUX UC-
TpakMBakba y 3pe/IMM cacTojuHama y ofe/betby
56a (OM-1) aeduHucaxa je cydacoumjaumja ca de-
nom nunom (Quercetum petraeae Cer. et Jov.
1953., cydacoumjaumja tilietosum), a y ofemerby
11c (ON-2) peduHucaHa je TMnmyHa cydacoumja-
umja (Quercetum petraeae Cer. et Jov. 1953., cys-
acouujaumnja typicum), (Cvjetic¢anin, 1992). ¥
1992. rogMHN UCTpaXKMBaHe CACcTOjUHE Cy Mmane
NoTNyH A0 rycT cknon y cnpaTy Apseha, y cnpaty
»dytba cknon je 6mo 0,1-0,2, AOK je cknon npuse-
MHor cnpaTta éuo 1,0 1 YnHWNe cy ra pasanuuTe
BpcTe (Tadena 1).

Ha OM-1 npusemHu cnpar je dmuo 0,5 m npo-
ceyHe BUCKUHe, ca 0bmaHo nogmnaheHom denom
JIMNOM U KUTHAKOM, a ca Manom dpojHowhy 1 no-
KpoBHoLWhy 810 je 3acTyn/beH NOAMAALAK APYTUX
ApseHacTux BpcTa. CactojuHa u3 Tor nepuoaa je
onucaHa Kao HeoOHOB/bEHA, 3aKopoB/beHa (Krstic,
2003). N3rnen npusemHor cnpaTa y OKpy»Kekby 3a-
ocTanor crapor ctabsa KuTkaka Ha OMN-1y 2017.
rogMHun NpuKasax je Ha Canum 1.

S &
r~

: | g L\l
CnukKa 1. 3rnen npusemHor cnpaTa Y OKpy»Keky 3a0-
cTanor ctapor ctadna KuTrbaka Ha OM-1y 2017. roan-
HW Y MOHOZLOMUHAHTHO] LUYMU KUTHaKa (Quercetum
petraeae Cer. et Jov. 1953., cydacouujauuja tilieto-
sum). ®oto: M. BoduHau,
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Tadena 1. KomdrHoBaHa npoLeHa dPOjHOCTM, MOKPOBHOCTU U 34PYKEHOCTU 3aCTyN/bEHMX BPCTa (Mo meToay
Braun-Blanqueta) y uctpaxusaHum cactojuHama y 1992. rogmuu (M3sop: Cvjeti¢anin, 1992)

on-1 on-2

Quercetum montanum subass. tilietosum

Quercetum montanum subass. typicum
tomentosae

Cnpart gpseha (0,7-0,8): Cnpart gpeeha (0,7):

Quercus petraea 5.5 Quercus petraea 4.5
Cnpart x6yma (0,2): Cnpar x6yma (0,1):
Tilia tomentosa 1.2 Quercus petraea +
Quercus petraea + Carpinus betulus +
Carpinus betulus + Acer campestre +
Acer campestre + Crataegus monogyna +
Acer platanoides + Fagus moesiaca +
Crataegus monogyna 4
Cnpat npusemHe dnope (1,0): Cnpat npusemHe ¢nope (1,0):
Quercus petraea 1.2 Quercus petraea 4.5
Tilia tomentosa 1.2 Rubus tomentosus 2.2
Acer campestre + Brachypodium silvaticum 1.2
Acer platanoides + Festuca heterophylla +.2
Carpinus betulus + Melica uniflora +.2
Sorbus torminalis + Carex digitata +.2
Fraxinus ornus + Acer platanoides +
Fagus moesiaca + Acer campestre +
Dactylis glomerata 1.2 Rosa arvensis +
Festuca heterophylla 1.2 Carpinus betulus +
Asperula odorata +.2 Fagus moesiaca +
Stellaria holostea +.2 Prunus cerasifera +
Melica uniflora +.2 Crataegus monogyna +
Festuca drymeia +.2 Carex pilosa +
Luzula luzuloides +.2 Dactylis glomerata +
Genista pilosa +.2 Euphorbia amygdaloides +
Euphorbia amygdaloides + Calamintha vulgaris +
Lathyrus vernus + Fragaria vesca +
Calamintha vulgaris + Geum urbanum +
Campanula persicifolia + Campanula persicifolia +
Fragaria vesca + Hypericum perforatum +
Lathyrus niger + Circaea luteciana +
Geum urbanum e Lactuca muralis &
Rubus tomentosus + Epilobium montanum +
Tanacetum corymbosum + Rumex sanguineus +
Scrophularia nodosa + Viola silvestris +
Salvia glutinosa +
Hypericum perforatum +
Hieracium murorum +
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Cnuka 2. M3rnep npyM3emMHOr cnpaTa y OKpyXKekby CTa-
pux cTadana KuTkaka Ha OM-2 y 2017. roanHn y mo-
HOAOMMHAHTHO] WYMW KUTHAKa (Quercetum petrae-
ae Cer. et Jov. 1953., cydacouujauuja typicum). doto:
M. BoduHau,

Ha OMM-2 npusemHu cnpart je M0 BUCOK Npo-
€eyHo 1,3 m 1 YMHMO ra je BP/IO IyCT U KBaUTETaH
noAMNaAaK KUTHAKa, a ca masiom dpojHowhy un
nokposHoLwhy 610 je 3acTyn/beH NnogMmaaaak apy-
rMx ApBeHacTux BpCTa. M3res npusemHor cnpata
Y OKpy»Kemy cTapux ctabana Kutkaka Ha OMM-2 y
2017. rogmHun npuKasaH je Ha Canum 2.

Metop papa

Ha TpajHum ornegHUM noBpLUMHaMA je aHanu-
3upaHa n3rpaheHoCT cTapmx cacTojuHa, Ha OCHOBY
nogaTaka npuKynbeHmx y 1992. rogunu. Y cydaco-
umjaumjm tilietosum (OM-1), nocne nnaHcke odHose
bopmumpaHa je Mnaja cactojuHa U keHa msrpahe-
HOCT je Npoy4YeHa Ha TPajHOj orneaHOoj NOBPLUMHM
Ha OCHOBY nogaTtaka Npukyn/beHnx y 2017. roam-
HU. OAHOCHO, y OKBMpY nospLlumHe OM-1, je dop-
MMpaHa TpajHa ornegHa nospwmHa OfM-1a, nosp-
WwuHe 0,16 ha, n u3BpLIEH je AeHAPOMETPUjCKN
npemep caux ctadana. Y TMNMYHOj MOHOAOMMHAHT-
HOj WYMM KnTHakKa (OMN-2), rae je cTapa cacTojuHa
oz 1992. rogmnHe duna npenywTeHa CNOHTAaHOM
pa3Bojy v Npu Tome je Aodpo nogmnaheHa ca KuT-
HaKom, yyewwhe KuTHakKa je ogpeheHo Ha ocHOBY
Bu3yenHe oueHe y 2017. roanHKM, Kao 1 Ha OCHOBY
KOHTMHyMTeTa NojaTaka Koje U3Hoce Apyru ayTopu
(Cvjeticanin, 1992; Cvjetic¢anin et al., 2005).

Ha ornegHvm NoBpLUMHAMA y CTapUM CacToju-
Hama 1992. roanHe cBa ctadbna cy duna TpajHo Hy-
mepucaHa (Camka 1 m 2). CeBum ctabnauma cy mepe-
Ha ABa YHAKPCHA NPeYHMKA Ha NPCHOj BUCKHMU, ca
TayHowhy o4 1 mm, a 32 KOHCTPYKLMjy BUCUHCKE
KpWBE U3BPLLEH je NpeMep BUCUHA NPaBWUIHO pa-
3BUjeHux cTadana ca BUCMHOMepom Blume-Leiss,
ca TayHowhy oz 0,5 m.

3a ogpehunBarwe Aed/bUHCKOr npupacTa, no-
CpPeAHO M 3aMpPEeMUHCKOr NPUPacTa, y3uMaHu cy
y3opuym MpecnepoBuMm CBPA/IOM Ha MPCHOj BUCKUHM
cradana.

Csakom cTabny npouereH je S1onoLwKm nono-
»aj (BM), cTteneH cTewreHocTU Kpowhe (CK) un
KBa/NMUTeT (TeXHWMYKa Kiaca) Aedna Ha OCHOBY TpoO-
cTeneHunx Knacuoukaumja:

— Buonowkn nonosaj (br): HaactojHo cradno
(1), (no KpadTy 1. 1 2. KaTeropuja); mehycroje-
he ctabno (2), (no Kpadty 3. kateropwmja);
noactojHo ctadno (3), (no Kpadty 4. n 5. Kate-
ropuja) (mognourkosaHa Knacudukaumnja no
Assmann, 1970);

— CreneH cTewreHocTn Kpowtbe (CK): cnodopa-
Ho cTojeha Kpolwra — de3 goanpuBama ca
KpOLUHama cyceHux cTadana unu je foanpu-
Bakb€ Y 30HU KPOLLHE CBETNOCTM A0 25% obu-
Ma Kpolwme (1); jeAHOCTpPaHO CTeWHEHA, OA-
HOCHO peZlyKOoBaHa KpolUHa — AoAMpMBakbe ca
KpOLUHama CycefHUX cTadana y 30HU KpoLUkbe
cBet1ocTn 25-50% ob1ma Kpolwme (2); BuLe-
CTPaHO CTellHEHA KPOLUHA — A0AMPUBAtLE Ca
KpolHama cyceaHux ctadana y 30HU CBET/IO-
cTn npeko 50% oduma Kpowme (3) (mogndu-
KoBaHa Knacudmkaumja no Assmann, 1970);

— Keanutet gedna (KA4): pedbno podpor keanute-
Ta (1); nedno cpeprer kBanuTeta (2); gedno
nolwer KBanuteta (3);
3a npoueHy UHTeH3uTeTa owTeheHocTH (ocy-

TOCTH) Kpowre KopuwheHa je ECE — knacuouka-

umja ca creneHnma A A, (Marinkovic, 1987),

KOja je ycarnaweHa ca Knacama gedonnjauunje

npema UN/ECE u EU Knacudukaumjm (**¥*1994): (0

— ryduTak vcHe mace ao 10%; 1 — rydutak nmcHe

mace 11-25%; 2 — rydutak nvcHe mace 26—60%; 3

—ryduTak ancHe mace 61-99%, 4 — rydutak nucHe

mace 100%), y ogHOCYy Ha /IoKanHO pedepeHTHO

cradno.
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Tadena 2. EnemeHTH pacta ctadana 1 cacTojuHa Ha OreAHUMM NOBPLUMHAMA

d D,, h  Hy n N G v
on £ BoHuTeT
[em] [cm] [m] [m] [cradana] [crabana-ha™] [m*ha?] [m3ha™]
1 40,8 49,9 24,2 25,1 143 275 36,0 470,5 1l
2 45,6 54,8 22,8 23,2 154 193 31,4 389,1 1]

NereHpa: dg— cpeau KBaapaTHU NpeyHuK; D
xekTtapy; h — cpearba BucuHa no Jlopajy; H

100

100

— cpeatbu KBagpaTtHM npedHnk 100 Hajaedsbux ctabana no
— cpeatba BUcKHa 100 Hajaedsbux ctadana no xektapy; n — &poj

npemepeHwux ctadana; N — &poj ctadana no xektapy; G — Teme/bHMLA MO XeKTapy; V — 3anpemunHa no xeKktapy.

Ha TpajHOj orneaHOoj NOBPLWMHM Yy MAaa0j ca-
cTojuHm (OMN-1a) usBpLieH je 4eHAPOMETPU]CKK
npemep NPCHUX nNpeyHuka ceBux ctadana, npu
yemy cy MM NpoLereHe KapaKTepucTMKe Nno Hase-
OEHUM TPOCTENEeHNM Knacudukaumjama, a 3a KoH-
CTPYKUMjy BUCUHCKE KPUBE M3BPLLEH je npemep
BMCMHA NPaBUJIHO pa3BujeHUx ctadana ca BUCUHO-
mepom Vertex 4 (Haglof Sweden), ca TauHowhy o,
0,1 m.

Obpapa nogartaka npemepa ctadana Ha ornea-
HMM MOBPLIMHAMa nogpasymeBana je u3padyHa-
Bakbe CPeAbMX BeIMYMHA eflemeHaTa pacTa crada-
na (npeyHuKa, BUCUHe, dpoja cTadana, TemesbHULE
M 3anpemuHe) 1 YKyNHUX BeIMYMHA efieMeHara
pacTa cacTojuHa No XeKTapy. 3a KOHCTPYKLNjy BU-
CUHCKe KpuBe KopuwheH je mogen Mihajlov-a,
h=g-e™"""+1,30, y cTapum cactojuHama (OM-1 u
0n-2), a mogen Richards-a, h=1,3+a-(1-e™®P8) y
Mnagoj cactojunu (OMN-1a). 3anpemunHa cactojuHa
yTBpheHa je Ha OCHOBY ABOYy/a3HMX 3aNpemuH-
ckux Tadnunua 3a kuTreak (Spiranec, 1975b), a 3a
ocTane BpcTe KopuwheHe cy Tadauue 3a deny
nvny (Bankovi¢ et al., 1989). 3a oapehusatrbe
3anpeMuHCKOr npupacTta Kopuwhex je meTog, Koju
Ce 3aCHMBA HA BE3W 3aNPeMMUHCKOT NpupacTa v ae-
O/bUHCKOT npupacTa, T3B. ,,MeTo4 Aed/bUHCKOr
npupacta” (Bankovic¢, Pantic, 2006).

PE3YATATU NCTPAJKHBAIBA

EnemeHTH pacTa 1 CTPYKTypa 3penmnx
CacCTOjUHa KUTHAKa

Ha ON-1, ykynaH 6poj ctadana je 6uo 275 no
XeKTapy, yKynHa temesbHuua je duna 36,0 m*-ha™?,
[OOK je 3anpemuHa msHocuna 470,5 m3ha™. Ha

On-2, ykynaH dpoj ctadana je 61uo 193 no xekTapy,
YKynHa TemesbHUUa je duna 31,4 m*ha™, gok je
3anpemuHa nsHocmna 389,1 m3-ha™. Cpegroum (dg)
¥ BOMUHAHTHM npeyHuum (D, ) cy nsHocuam 40,8
cmun 49,9 cm Ha ON-1,a 45,6 cm 1 54,8 cm Ha Orl-
2. Cpegmse BucuHe no Jlopajy u cpeare JOMU-
HaHTHe BUCUHe cy dune y pacnoHy 24,2—25,2 m Ha
On-1wu22,8-23,3 m Ha OMN-2 (Tabena 2).

BucuHcka kpuBa Ha Of-1 je n3Hag BUCMHCKe
KpmBe Ha Of-2, wTo yKasyje Ha 6o/bM OOHUTET
(fpadmKkoH 1). MapameTpu U enemeHTN oueHe Mo-
aena patu cy y Tadenu 3.

[ed/bMHCKa CTPYKTYpa Y UCTPAXKMBAHUM Cca-
CTOjMHaMa je YHMMoganHa ca Hajsehum dpojem
ctadanay pgedsbuHckom cteneHy 37,5 cm Ha OMM-1
1 42,5 cm Ha ON-2 (MpadmKoH 2). 3acTyn/beHocT
KWUTHaKa Yy HaACTOjHOM Jeny cacTojuHa U3HOCU
90,7-90,9% no 6pojy cTtabana, No TemMes/bHULUM
93,9-94,7%, a no 3anpemuHun 94,2-95,1% (Tade-
nad).

40 60
d[cm]

OrnepaHa noBplmnHa: —e= OfM-1 == Of-2

FpadumKoH 1. BUCMHCKe KpMBE Y UCTPAXKMBAHUM Ca-
CTOjuHama
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Tadena 3. MapameTpu mogena n eneMeHTn oueHe Mozesia BUCUHCKUX KPpUBUX

Mogen:h=1,3+a-e"/H

EnemeHTM oueHe mogena

on
a b n r? s,
on-1 30,0966 11,2427 64 0,388 1,759
on-2 24,7122 6,3407 61 0,098 1,346

NereHaa: a, b, c — napameTpu mogena; n — 6poj mepeHux cTadana; r’— koeduunjeHT aeTepMuHaLlmje;

s,— CTaHZap/iHa rpellka perpecuje

Tabena 4. EnemeHTH pacta ctadana no SMONOLKOM NONOXKaAjY

d h N

BN [em] [m] [ha™] [%]

G v
[m%ha™] [%] [m*-ha™] [%]

on-1 on-2 on-1 on-2 on-1 on-2 on-1 on-2 on-1 on-2 on-1 on-2 on-1 on-2 on-1 on-2

1 41,7 46,3 24,4 22,9 250

2 329 372 22 216 19 18 69 93
3 24,6 19,2 6 2,2

z

175 90,9 90,7 34,1 29,5 94,7 93,9 447,6 366,3 95,1 94,1

1,6 19 44 61 200 228 42 59
0,3 0,8 3,0 0,6

275 193 100,0 100,0 36,0 31,4 100,0 100,0 470,6 389,1 100,0 100,0

Y cactojuHama Hajsehe je yyewhe ctadana ca
jeiHOCTpaHO cTelwbeHOM Kpowrom 61,7-69,8%.
Yyewhe ctadana ca cnodogHo crtojehom Kpo-
WwHoM mnsHocu 11,3-20,7%, a ctadana ca suwe-
CTPAHO CTEeWHEHOM KpPOWHOM M3HOCK 17,6—
18,9% (Tadena 5).

Y UCTparKMBaHMM CacTojUHaMa KUTHaKa Mo
Opojy ctabana gomuHMpajy ctadna ca KBaauTeT-

HUM aednom (49,2-57,5%), a yuewhe cTadana ca
lowmnm KBanutetom gedna nsHocu 6,2—7,3% (Tade-
nae).

Y 1992. rogMHun y cacTojuHama je eBUAEeHTH-
paH npouec cywema ctadna. Yyewhe ctadbanay
creneHy A duno je 89,6-91,3%, a y cTeneHy A,
6uno je 1,5-3,1% ykynHor Spoja ctadbana (Tade-
na7v).

on-1

on-2

1004

81
75 4

N [ha™]
wn
o

25 79 37

12 27

o lmie | B2

10 !
B

59
[*] &
P %
- %
13
= | 10
s
L I
—_—t T e—=—

175 225 P75 825 575 425 475 525 575 625 €75
d [cm]

Bronowiku nonoxaj: D Br-1 D Br-2 ! BrM-3

175 225 275 325 375 425 475 525 575 625 675

MpadurKoH 2. [leb/buHCKa CTPYKTYpa cTadana no dMONOLWKOM MOOKajy
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Tabena 8. Tekyhun 3anpemMUHCKM NPUPACTM MO XeKTa-
py y nocneatbem (1-10) n npetnocnegrem (11-20)
JAeceToroamilitbem nepuoay

Mepuop
OrnepHa o9, _1983.ron. 1982.-1973. rop.
noBpLwnHa
m3-ha*-god™
on-1 5,5 7,4
on-2 4,0 5,3

Tekyhu 3anpemMUHCKM NPMPACT No XeKTapy y no-
cnearbem (1-10) u npeTtnocnegrem (11-20) gece-
Toroguwem nepuoay sehu je Ha OM-1y ogHocy
Ha Or-2. Ha obe orneaHe nospmnHe Tekyhu 3anpe-
MWHCKM Npupact y nsHocy 4,0 u 5,5 m*ha*-gody
nocnefHem AeceToroaviibem Nepuoay mari je
3a 24-26% y ogHOCYy Ha npeTnoc/iefHn AeceToro-
Anwkby nepuog (Tadena 8).

EnemeHTH pacta U CTPYKType maaae
CacTojuHe Ha TPajHOj NOBPLUNHU Y
cydacoumjaumju ca denom amnom

Y MnagauKky Ha TpajHoj nospwwuHK (OM-1a) y
2017. roanHun eBUAeHTMpPaHO je 3425 ctadana no
XeKTapy, ca TemesbHUuom 22,7 m*hatv 3anpemu-
Hom 173,6 m3-ha™. Yyewhe KuTraka naHocu
10,9% no dpojy cTadana un 1,8% no TemesbHULM,
6ena nuna nma yyewhe 80,8% no dpojy ctadbana u
91,2% no TemesbHULM, @ yuewwhe Apyrux BpcTa TBp-
avx nnwhapa (rpada, dpekurbe, KneHa, maeva,
OykBe) je 8,2% no d6pojy ctadana n 7,0% no Temesb-
HUUK. CpeatbM NPEeYHUK KUTHaKa M3HocK 2,4 cm,
anune 8,8 cm, OOK je cpeftba BUCMHA KUTHAKa 2,8
m, a vne 9,1 m (Tabena 9).

[eb/bMHCKa CTPYKTypa Mage cacTojuHe je
YHUMOpAaNHa, ca Hajsehum dpojem cTadana y ge-

Tadena 9. EnemeHTu pacta ctadana u cacTojuHe Ha TpajHOj noBpwmHM OMN-1a

OrnegHa Bpcra d h N N G G \) \)
nospwuHa pgpseha [em] [m] [ha™] [%] [m2-ha™] [%] [m3-ha™] [%]
KUTHaK 2,4 2,8 375 10,9 0,4 1,8 1,9 1,1
on-la }?E’;: 8,8 9,1 2769 808 20,7 91,2 1630 93,9
oTn 7,0 7,1 281 8,2 1,6 7,0 8,7 5,0
2 3425 100,0 22,7 100,0 173,6 100,0
Oll-1 (ctapa cacTojuHa) Or-1a (Mnapa cacTtojuHa)
1250 4
1131
1000 4 "
788
750 = Bpcre gpseta:
T: L KNTHaK
g i nuwna
otn
i 281
250 =
o
g - FIET-Y | =R 3

2.5 7.5 12.517.522.527.532.537.542.547.552.557.562.5
d [cm]

— T T T T T T T T T T T T
2.5 7.512.517.522.527.532.537.542.547.552.557.562.5

padumKoH 3. YnopeaHu npukas usrpaheHoctu ctape cactojuHe y 1992. roamun (OM-1) u mnage cactojuHe y

2017. roguuu (OM-1a)
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O/bMHCKOM cTeneHy 7,5 cm, a 95% ctabana KuTkba-
Ka je 3acTyn/beHo y HajTatbem Aed/bMHCKOM cTe-
neny 2,5 cm (MpadukoH 3).

AUCKYCHJA

EnemeHTV pacta ctadana v cactojuHa y uctpa-
KMBAHUM 3pesIMM CacTojuHama Koje npunagajy
pasnmunTum cydacoumjaLmjama MOHOAOMMUHAHT-
He LWyme KuTkaKa y ceBepoucToyHoj Cpduju
(Quercetum petraeae Cer. et Jov. 1953, subass.
tilietosum v subass. typicum) ykasyjy ga cactojuHe
npvnagajy SoHUTeTHUM paspeguma Il n lll. Y 1992.
roamHu cactojuHe cy dune crape oko 150 rogmHa
My cnpaty gpseha je 610 3acTyn/beH Camo KUT-
HbaK. Y CTPYKTYpWM CaCTOjUHA MO SUO/IOLLKOM Noso-
»Kajy, KBanuteTy aedna, pa3sBMjeHOCTM KPOLLHEe U
CTerneHy cyllerba HeMa jaCHUjUX pasauka.

Mpema nogauMma o NPOMEHU BeNYMUHA Npu-
pacTa y cactojuHama (Tadena 8) y nocnearem no-
cMmaTpaHom gecetoroguwmbem nepuoay (1-10),
Tekyhu 3anpeMMHCKM NPUPaCT NO XeKTapy mMakby
je 3a 24—26% y ogHOCY Ha NpeTnocnenHu geceTo-
roanwmn nepunog, (11-20) wto ce, HajsepoBaTHU-
je, moxe noBecTM y Be3y ca yTuLajem CTapocTu
CaCTOjMHA M OYEKMBAHUM TOKOBMMA MpupacTa.
Moryhe je aa je 0Bako ymarere npmpacTa 4e/iom
pesynTaT u npoLeca fesnTanunsaumje ctadana KuT-
HakKa, UMajyhu y Buay Aa npoLec cylwerba KUTHa-
Ka Yy UCTPa*KMBAHMM CACTOjMHAMa, KAao U Ha LUK-
pem noApyyjy KUTHAKOBUX U APYrUX XPacTOBUX
wyma y Cpbuju, KoMHUMAMPA ca TalACOM MacoB-
HOT Cyllera XpacToBux wyma y Esponu 80-mx
roanHa asageceTor Beka (Oszako, 2000). Ha mo-
ryhe npucycTBo 3HavajHuje AeBuUTanmM3aunje u cy-
Wwera cTadana moxe Hac, y U3BECHOM CTeneHy,
HasecTu yTBpheHo mano yyewhe crabana ca cno-
dogHo cTojehom Kpolwrom (11,3-20,8%). Mehy-
TUM, 32 goHowWere AedUHUTUBHOT 3aK/byyKa Aa
/I je y OBUM cacTojuHama, y 4aToj CTapocTu, d1o
NPWCYTaH MHTEH3UBAH NpoLeC AeBUTanAun3aumje n
cyletrba ctadana, HEONXOAHO je NOTMYHO UCK/bY-
YUTM YyTULAj CTAPOCTM Ha BEAUYMHY NpuUpacTa u
NPUMEHUTU cneunduyaH MeToa0N0LWKM Npuias,
OeTa/bHO Npe3eHToBaH og cTpaHe Stajica et al.
(2017). UHaue, KapakTepucTMke putocoumono-
WKor cnadsbetrba cTapux ctadana KUTHakKa, eBany-
npaHe Ha da3u npupacra ctadana, Kao Hajcagp-

ajHujer MHAMKaTopa HUXOBE BUTAIHOCTU, Ha
npoctopy ceBepouctoyHe Cpduje y Tom nepuoay
UCTpaxkuBaHe cy of manor dpoja aytopa (Sta-
menkovié¢, Vuckovié, 1988; Vuckovic¢, 1994).
Mako ce pasnnumTo noteHumpa npegucnoHmpajy-
T OKBUMP Yy NpoLecy cyliera KUTHaKa Ha UcTpa-
KMBaHOM MoApyyjy, nojasa GuUTOCOLMONOLLIKOT
cnabsberba xpacToBux ctabana He npoyyaBa ce
cBeodyxBaTHO U Pa3IMYUTO ce TPeTMUpPa HeH 3Ha-
Yyaj y paZloBMMa CMHTe3HOr KapakTepa (Karadzic
et al., 2007; Krsti¢, Stojanovi¢, 2007). Yonuwre,
peTku cy pagosu y Cpdujun y Kojuma ce putocoumo-
NoWwKo cnadsberbe xpacTosux ctadana, y cagejcray
ca yTvuajem gpyrux pakTopa, 40BOAM Y HeMocpea-
Hy Be3y ca cylerem y Tom nepuoay (Bobinac,
Andrasev, 2009).

Ycnepn nojayaHor cylera KUTHaKoBMX cTada-
/12 N UHTEH3MBUPAHba CAHUTAPHMX CeYa, a y yCo-
BMMA, NPETEXKHO, CMOHTaHOT noamiahmBarba KUT-
HaKa, MHTEeH3MBUPAHU Cy PafoBM Ha MNAHCKO]
00HOBU Ha Wupem noapyyjy HaumoHanHor napka
,bepaan” HenocpeaHo nocne 1992. roguHe (Ban-
kovi¢ et al., 2002).

M3rpaheHocT UcTpaxnBaHMUX CacTojuHa, Ha
OM-2, rae je cacTojuHa nNpenyLwTeHa CNOHTaHOM
pa3Bojy y nepuoay 1992-2017. roguHe (Cnuka 3),
1 Ha OM-1, rae je dopmupaHa mnaga cacTojuHa y
npouecy naaHcke odHose (CnvKa 4), unycrtpatus-
HO YKasyje Ha pa3NnMumMTK cacTaB MaaamKa, O4HO-
CHO Pa3IMYUTO OApPKake KUTHAKa Y UCTParKMBa-
HUM cybacoumjaLMjama MOHOAOMUHAHTHE LWyme
KWUTHaKa. Pasnor 3a To notpedHo je, npumapHo,
TPaXWUTU Yy Pa3NnMUMTOj U3rpaheHocTn npusemHor
CMpaTa, Koja je KOHCcTaToBaHa y 1992. roanHe y ca-
cTojuHama (Tadena 1), o4HOCHO dUTHO pa3NUYK-
TUM EKOJIOWKUM ycnoBuMa y cydacoumjaumjama
MOHOAOMMHAHTHE LLYME KUTHAKa Ha UCTParKMBa-
Hom nozpy4jy (Tomi¢, 2003).

Mocne nnaHcke odHOBe 3pesie CacTOjUHE Ha
TpajHoj noBplwmMHK (OM-1a) y 2017. roamHKn y cnpa-
Ty gpseha gomuHupa 6ena nnna, a y CTPYKTypu
MJIaZIMKa He Hanasu ce SMONOLWKM NoTeHUMjan
KUTHaKoBMX cTadana Koju du npeactas/bao OCHO-
BY 3a a/bM PA3BOj Yy CacTOjuHW, jep cy cTadna KUT-
HaKa MOTUCHYTa O CTpaHe nune y NOoACTOjHU
cnpart (MpadukoH 3). NMpema nogaumMma Koje HaBo-
o Cvjetic¢anin et al. (2005) 3a ogewere 11 m
cybdacoumjaumjy typicumy ) ,,3natmua”, ogHOCHO
TpajHy noBpwuHy Ol1-2, nog, peTKMM CKA0MOM CTa-
pux ctadana KuTHaK je 0OMAHO 3acTyn/beHa BPCTa U
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Cnuka 3. MnafvK KUTHAKa y OKpYKekby CTapux cTa-
bana KuTHaKa y TUNMYHOj WyMK KUTHaKa (Quercetum
petraeae Cer. et Jov. 1953., cybacoumjauuja typicum)
Ha OM-2y 2017. roanHn. ®oto: M. boduHal,

——s

TR i

z

CnuKa 4. 330CTano ctapo ctadsio KUTHAKA Y OKpYKe-
by MNaguKa dene ivne y MOHOAOMUHAHTHO]j WyMKU
KuThoaKa (Quercetum petraeae Cer. et Jov. 1953., cy6-
acouwujaumja tilietosum) Ha OM-1y 2017. roguHw.
®ot1o: M. boduHal,

MMa cpeatby BUCMHY 4-5 m, a apyre BpcTe (rpad,
OYKBaA U1 K/IEH) 3aCTyMN/beHe Cy ca Masio NpUmMepaka y
CTPYKTYPU CNOHTaHO GopMUpaHOr MIaamKa.

Ha ocHOBY pacnonoxusmx nogataka o nsrpa-
THeHOCTU Apyrvx cacTojuHa y pa3BojHOj ha3u mna-
OMKa Ha nogpyuyjy ceBepouctoyHe Cpduje, moxke
ce, Takohe, 3aK/byunTU @ KUTHAK Y TUMMYHO]j MO-
HOAOMWHAHTHOj WYMW U Y APYTUM MOHOZOMMU-
HaHTHUM LIYMaMa Yy Kojuma je GAopUCTUYKK ca-
CTaB C/IMYaH Ca KMTHAKOBUM LUYMaMa y LMpem
cMmucny Quercetum petraeae sensu lato (npema
Tomi¢, Rakonjac, 2013) uma notpedHy dpoj-
HOCT Y NPUPOAHO OOHOB/BEHUM MIAAUM CaCTOjU-
Hama de3 0d3Mpa Ha NpUMerbeHn HaumH odHoBe
(Stojanovic et al.,, 2005, Cvjeti¢anin et al.,
2005). OgprKarbe noTpedHe HPOjHOCTU KUTHAKa Y
CTPYKTYPU MNaAMKa Y TUMUYHOj MOHOAOMMHAHT-
HOj WYMM KUTHAKa KOHCTAaTOBAHO je y cayyajy
npuvpoaHe pasrpajme crape cactojuHe Ha Ofl-2,
3aTMM NPUMeEHe CaHUTapHe ceye U ceye nocTene-
Hor ocnodaharba NnogMnaTKa o4 3aceHe MaTUYHUX
cTabana y cacToOjUHW KOjy Cy MCTpa*kusaau
Stojanovi¢, Krsti¢ (1980) n Stojanovic etal.
(2005), anun 1 NpumeHe YnCTe ceye, Koja je orneaHo
NpYMeHeHa y Ln/by PEKOHCTPYKLMje cacTojuHe ca
HapyweHum ckaonom y I, 3natnua” y ogemery
98. (HanomeHa M. BoduHUa). Y cBUM HaBeaeHUM
CacTojuHaMa KUTHAK je 0OUTHO 3acTyMn/beHa BpPCTa,
a Apyre BpCTe MMajy many SpOojHOCT U MOKPOBHOCT
(Cvjetic¢anin et al., 2005). HaBeaeHo yKasyje aa
je y HaBefeHMM MOHOAOMMHAHTHUM LyMama
Makbe M3parkeHa LIeHO/OLWKa CI0XKEHOCT, Na Tume
M Makba je C/I0XKEHOCT NOCTynKa 0OHOBE y 0fHOCY
Ha cydacoumjaumjy tilietosum Ha noapyyjy cesepo-
ncroyHe Cpouje.

Y CTPYKTYpU mnage cactojuHe Ha Ol-1a, y cy6-
acouujaumjm ca benom nMnNom, nog, CAMYHUM aH-
TponoreHUm yTuuajem y oSHOBM M He3u cacTojuHa
Ha UCTPArKMBAHOM MOAPYYjY, KUTHAK HUje 3acTy-
N/beH Yy A0BO/bHO] OPOjHOCTU Nocae NaaHcke 0d-
HOBe 3peJie cacTojuHe, OAHOCHO Hema SMOOLIKN
noTeHuUMjan Koju du npeacTaB/bao OCHOBY 3a
[Aasby pa3Boj y cacTtojuHu. Tume ce notephyje ge-
rpafiaumja cactTojuHe 13 NpeTXoAHe ONXoAre U
nctuye notpeda cneunduyYHoOr NocTynka odHose
cacTojuHa y cydacoumjaumjy MOHOLOMMUHAHTHE
LWyMe KMTHaKa ca IMNOM, Y OAHOCY Ha TUMUYHY
Wwymy KuTrbaka (Bobinac et al, 2017; Bobinac,
2018; Bobinac etal., 2018).
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HaBepeHo yKasyje Aa 3acHMBarbe CMepHULa
3a 0OHOBY CK/ION/bEHUX CACTOjUHA CAMO Ha NPUKa-
3UMa CTPYKTYpe KUTHAKOBUX cTadana, rae 4ecto
HEeMa jaCHMjMX pa3fivKa y pas3nnuntmum cydacoum-
jaumjama, oAHOCHO 3aCHMBaArbE CMepHMLA 3a 06-
HOBY CacCTOjMHa Ha ce4ama O0OHOBE, Koje cy npu-
MapHO ycMepeHe Ha rnasHy BpcTy Apseha, Kako je
TO paheHo y AocafallkbUM UCTPaXKUBarbnma y
MOHOZOMMHAHTHUM LIyMama KuTkaka (Krstic,
1989; Babi¢, 2014), unHe cmepHULLE HEOAPKU-
BMM 32 MPUMEHY Y Pa3INYUTUM MOHOAOMMHAHT-
HUM LIYMama KUTHaKa.

3a noTBpAyY TaKBOT CTAaHOBMLUTA YNPaBO MOry
NOCAYXWUTU NPEeTXOAHA MUCTpakmBara Ha Ol-1
(Krsti¢ et al., 1997) y Kojuma ayTopu CMepHULe
3a 0OHOBY CK/ION/beHE cacTojuHe onpeaesbyjy Ha
OCHOBY CTPYKType KUTHaKoBUX cTadana (cteneHa
CKI0M/bEHOCTMN) U HA OCHOBY GU3UYKMX KapaKTe-
PUCTMKA CTaHWULLIHWX YCI0Ba, @ HE Ha OCHOBY LIeHO-
Nowkux cneuymduyHoctn cydacouumjaumje tilieto-
SUM Ha UCTPAXKMBAHOM NOAPYYjy.

3a wupy noTBpAy HaBeAeHOr CTAaHOBULUTA Mo-
TpedHO je y Aa/bUM UCTPAXKMBAFbMMa YCNOCTAaBUTH
Be3y Mamehy AeTa/bHO NpoyyYaBaHMX 3pesnx ca-
CTOjMHA Yy NPETXO4HOM Nepuoay U Maagmux cacto-
juHa HacTanux y npouecy naaHcke odHose y pa-
3/IMYUTUM MOHOAOMUHAHTHUM LLYMaMa KUTHaKa.

YcnocTas/beHa napanena y usrpaheHoctu ca-
CTOjVMHa Ha TPajHUM NOBPLUMHAMA Ha nogpydjy HIM
,bepaan” ykasyje Aa canyHa usrpaheHoct 3penmx
CaCTOjMHA Yy Pa3NNUUTMM cydacoumjaumjama mo-
HOZLLOMMHAHTHE LWyMe KUTHAKa, Koja je pe3ynTtaT u
C/IMYHUX aHTPOMOreHUX yTULaja y BUeaeleHuj-
CKOM nepuogy, y ¢a3m obHoBe Hanaxke notpedy
naaHMpara PasanynTUX y3rojHux mepa ga om ce
o4yBasno yyewhe 1 noTpedHa dPOJHOCT KUTHAKA Y
MJIaAUM CcacTojuHama. Y caBpemMeHOM ra3goBarby
LymMmama pe3yntat GUTOLEHONOLIKMX UCTPAXKMUBA-
Hba NPeaCcTaB/bajy SUONOLIKO-EKOIOLWKY OCHOBY,
npema Kojoj ce TMNM3npajy ra3gnHcKe Knace u ys-
rojHM MOCTYNuM ca npunagajyhum cactojuHama.
Ha cnoxeHocT npodnema y n3dopy afeKkBaTHUX
CMepHULLA 3a OGHOBY Yy PasMunTo AedpUHUCAHUM
MOHOAOMMHAHTHUM LIYMama KUTHaKa U ca Tor
acnekTa aKkTyesiHe npolece buxosor nogmaahu-
Batba y Cpdunjm yKasyje, Ha npumep, M ycnocTa-
B/beHa napanena ca paHuje gedMHUCAHUM eKoo-
WKMM (TMMONOLWKMM) OCHOBaMa 3a rasfioBarbe
Wwymama Ha nogpydy HIM , dpywka ropa” (Jovic et
al., 1989; ***2002) n ca NPUPOAHUM LIYMCKUM
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3ajegHMUAMa Ha TOM nogpydjy, AePpUHUCAHUM
npema HOBMjUM CUHTAaKCOHOMCKMM M eKOCUCTEM-
CKMM npuHuMnuma (Tomic¢, 2013). Npema Hase-
[EeHOj Napanenu Haj3acTyn/beHuje TMNoBe Wwyma
KUTHAKa Y NAaHCKUM AOKYMeHTUMA (Quercetum
montanum typicum) Ha Kucenum cmehum u necu-
BMPaHUM KMcennm cmehmum 3em/bULITMMA Ha Mo-
Apydjy HM ,®pyLuka ropa” KapakTepuLle cnoxeHa
3ajefHNLA KUTHAKa ca BUjyKom (Ass. Festuco
drymeiae-Quercetum petraeae Jankovic¢ 1974),
3a KOjy ce, MOAe/IHO, CMepHMLEe 32 0OHOBY npe-
[O1a3Ky Kao Yy MeLOBUTUM KUTHAKOBMM LIyMaMa
(Bobinac, 2017). OgHOCHO, Yy NpeanoXeHUm
cMepHMLUAma 3a 0OHOBY KUTHAKOBMX LLIYMa ca
npucyctsom npatehux spcta apseha (Ass. Festuco
drymeiae-Quercetum pertaeae Jankovic¢ 1974)
npeanaxe ce ypohere NnpunpemHux mepa, Koje
nozpasymeBajy NaaHcKy peaykuujy npatehmx sp-
cTa gpseha Koja npeTxoau ce4ama obHOBe Y cu-
cTeMy onnogHe ceye, a 3a Koje y Cpduju nocToje
AeduHMCaHa MofeNHa pellera Y NyXHaKoBUM
wymama (Bobinac, 1999; 2011). Kao nnyctpatu-
BaH NpMMep 3a HaBefeHe npoLece MoxKe Aa no-
CNyXuK nogpyyje Ppylike rope rae ce y wmpem
nojacy, NPeTeXKHO MeLLUOBUTUX XPACTOBUX LIYMa, Y
npoTeKk/s0M Nnepuoay y npouecy odHoBe cacTojuHa
3aHemMapuBao pereHepaTUBHM NOTeHUMjan npaTe-
hux BpcTa apseha 1 y okBMpy npetxoaHo aodpo
noamaaheHux cacTojuHa ca xpacToBMMa MaHude-
CTOBasa Ce perpecuBHa cyKkuecuja n dopmupaHe
Cy cacTojuHe ca AomuHauujom nune (Bobinac u
Radulovi¢, 1997; Bobinac, 2003a).

be3 ekocncTeMcKor npucTyna y cmepHuuama
3a 0OHOBY CaCTOjUHA Y UCTPAKMBAHUM KUTHAKO-
BMM Wymama u §e3 ycarnawasarba CyWTMHE naa-
HUpakba NojeIMHMUX CEKOBA OMNJIOAHE cevye ca TUM
NPUCTYNOM HE MOKe Ce O4YEeKMBATU OUyBake KUT-
HaKa U yHanpehere HUX0BOT CneLmjckor Ansep-
3uTeTa (Bobinac, 2003b; Bobinac, 2017).

3AKAYIIH

Y pasnmuutum cydacoumjaumjama MOHOLOMMU-
HaHTHe LWyMe KuTHbaKa (Quercetum petraeae Cer.
et Jov. 1953., cydacoumjauuja tilietosum v cydaco-
umujaumja typicum) Ha nogpydjy HM ,bepaan”, Ha
ocHoBy nopeheta nsrpaheHocTn 3pennx u mna-
[VWX CacToju1Ha, Koje Cy NPOUCTEK/Ie Y NPOLECy Hu-
XOBE CMOHTAHE pasrpasHe Uau naaHcke oGHOBE,
mory ce aoHeTu cnegehy 0OCHOBHU 3aK/byuum:



N3TPABEHOCT CACTOJUHA'Y PASTUYNTUM CYBACOUMIALMIAMA MOHOAOMWHAHTHE WWYME ...

Y cacTtojuHama ctapmm oko 150 rognHa y 1992.
roguHu y cnpaty gpseha je duo 3actyn/beH camo
KUTHbAK, CacTojuHe cy dune ca 04yBaHUM CKIOMOM
1 MMane cy BUCOKE U3HOCe 3anpemMunHe, a y CTPyK-
Typv No SUONOLLIKOM MOOMKajy, KBanuTeTy aedna,
pa3BMjeHOCTM KPOLHEe U CTeMeHy Cyllera HUCY
YyOUeHe jacHuje pasnuke.

CacTtojuHe cy ce pasnunkosane y 1992. roanHu
y G10pUCTUYKOM cacTaBy BPCTa Y MPU3EMHOM
cnpaTy, WTO 3a NocAeAnLy UMa U HUXOBO Pasnun-
ynTo yyewhe 1y CTPYKTYPY NPOUCTEKANX MAAAMNX
cacTojuHa.

YcnocTas/beHa napanena y usrpaheHoctu ca-
cTojuHa y 1992. roanun n 2017. rognHun, y TMNmy-
HOj MOHOAOMWHAHTHO] WYMW KUTHAKa, rae je
CTapa cacTojuHa npenyLwTeHa CNOHTaHOM Pa3Bojy
ny cybacoumjaumju ca denom aunom rae je dop-
MMpaHa Maaga cacTojuHa y NpoLecy niaHcke od-
HOBe, YKa3yje Aa je KUTHaK pasnymnTo 3acTyn/beH

Yy pasanumntum cydacoumjaumjama MoHOLOMMU-
HaHTHe Wyme.

CnuyHa nsrpaheHocT 3penunx cactojuHa, Koja je
pes3ynTaT U C/IMYHUX aHTPONOreHUX yTuLaja y Bu-
LweaeLeHnjckom nepuoay, y dasv odHoBe Hanara-
Na je noTpedy nnaHMpara PasINYUTUX Y3rOjHUX
mepa ga 6u ce o4yBao KUTHAK y noTpedHoj dpoj-
HOCTM Y pasnnMunTUm cydacoumjaumjama MoHoLO-
MWHaHTHE LUyMe KUTHaKa.

Pe3yntaTv 4OBOJ/bHO jacHO yKasyje Ha noTpedy
HanylTakba KOHCTAaTOBaHe npakce y 0OHOBM ca-
CTOjuHa KuTHaKa y cydacoumjaunjn tilietosum Ha
nogpyyjy HaumoHanHor napka ,bepgan” v Hana-
XY Aa/ba UCTPaXKMBakba Y Ln/by feduHucarba age-
KBaTHWX CMepHMLLa 32 OOHOBY.

HanomeHa: Pag je peannsoBaH y okBMpy Npo-
jekaTa [TR31041; 11143007; 11143010] ¢unHaHcmpa-
HOr og, cTpaHe MUHWUCTapCTBa NPOCBETE, HayKe U
TEXHO/IOLLKOT pa3Boja.

THE STRUCTURE OF STANDS FROM DIFFERENT SUBASSOCIATIONS
OF AMONODOMINANT SESSILE OAK FOREST (QUERCETUM
PETRAEAE CER. ET JOV. 1953.) IN THE AREA OF NORTHEASTERN
SERBIA BEFORE AND AFTER REGENERATION
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Abstract: This paper presents the structure of well-preserved, mature stands of seed origin and young
stands that followed either after planned regeneration or spontaneously in the understory reinitiation
stage, in monodominant sessile oak forests (Quercetum petracae Cer. et Jov. 1953.) from two subasso-

ciations, tilietosum and typicum, in the territory of ,Derdap” National Park. The presentation of mature

stands is based on the data collected from experimental plots in 1992, in the period characterized by
the mass occurrence of sessile oak decline in this area, and across Europe. The stands were around 150
years old in 1992, and consisted only of sessile oak in the tree layer. The canopy closure of the stands was
0.7-0.8, with a large standing volume. There were no major differences between the stands regarding
social classes, stem quality, crown development and crown condition.

The presentation of young stands is based on the data collected in 2017 from a permanent experimental

plot, as well as on the data from other authors. The structure of young stands indicates that different
silvicultural measures need to be planned during the regeneration stage for different subassociations
of the monodominant sessile oak forest in order to reach sufficient natural regeneration of sessile oak.

Keywords: monodominant sessile oak forests; stand structure; natural regeneration; degradation; per-

manent experimental plots
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INTRODUCTION

Sessile oak is one of the most important tree
species in the growing stock of Serbia, covering
173,200 ha (51.7% of this area are state forests).
The stands of sessile oak are mostly of coppice or-
igin (74.1%), while high forests cover 25.9% of ses-
sile oak forests in Serbia (Bankovi¢ et al., 2009).

Monodominant sessile oak forests are widely
distributed in Serbia. Considering the high level of
ecological diversity of these forests, a large num-
ber of associations and subassociations was de-
scribed. More or less, they differ from the typical,
initially described and widely understood
monodominant sessile oak in Serbia — Quercetum
petraeae Cer. et. Jov. 1953. s.I. (Tomi¢ et al.,
2006). In a review of forest communities of Serbia,
whose names are harmonized with a new phyto-
sociological nomenclature, besides the typical
monodominant sessile oak forest (Quercetum pe-
traeae Cer. et Jov. 1953. s.l.), other associations
are reported as well: Festuco heterophyl-
lae-Quercetum petraeae (Cer. et Jov. 1953.) B.
Jovanovi¢ 1989, Fraxino orni-Quercetum petraeae
(Borisavljevi¢ 55) Misi¢ 1978, Festuco drymei-
ae-Quercetum petraeae Jankovi¢ 1974 and Poo
nemoralis-Quercetum polycarpae B. Jovanovic
1979 (Tomié¢, Rakonjac, 2013). These associa-
tions are classified within the order Quercetalia
pubescentis J. Br.-Bl. & G. Br.-Bl. 1931 and alliance
Quercion petraeae-cerridis (Lakusi¢, 1976) R.
Lakusi¢ & B. Jovanovi¢ 1980 (Tomi¢, Rakonjac,
2011).

Based on the results of previous floristic and
ecological research of association Quercetum pe-
traeae Cer. et Jov. 1953. in the area of northeast-
ern Serbia, where monodominant sessile oak for-
ests are widely distributed, four ecological variants
— subassociations were described: ornetosum,
pauperum, typicum and tilietosum (Tomi¢, 2003).
Monumental trees and well-preserved stands of
sessile oak in the area of northeastern Serbia, in
the National Park ,Derdap”, were reported in a
typical monodominant sessile oak forest (Staji¢,
Viloti¢, 2015).

During the 80s and 90s of the 20th century, a
mass sessile oak decline was recorded in the area
of northeastern Serbia, and across Europe as well
(Karadzi¢ et al., 2007). At the beginning of the
21st century, the intensity of the decline is less
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pronounced. However, other problems are high-
lighted: the regeneration of sessile oak stands with
reduced canopy closure and the maintenance of
sessile oak on some of the sites due to the more
pronounced climate change (Cvjetic¢anin etal.,
2013; Krsti¢ et al., 2017; Krstié et al., 2018), so
new technological solutions in the regeneration of
sessile oak are needed (Bobinac, 2017).

The research conducted in Serbia regarding
the regeneration of sessile oak was mostly aimed
towards monodominant forests (Krsti¢, 1989;
Babi¢, 2014). According to the appraisal from Bo-
binac (2017), the coenological complexity is gen-
erally less pronounced in monodominant forests,
so the regeneration process is less complex as
well, compared to the mixed sessile oak forests
that are spatially adjacent. The guidelines for re-
generation of monodominant sessile oak forests
were based on the projection of regeneration cut-
tings towards the main tree species only. New re-
search conducted in the area of northeastern Ser-
bia in monodominant sessile oak forests, with a
lower canopy closure, have reported the signifi-
cant participation of secondary species in sessile
oak stands that are ready for regeneration. The
need for the removal of these tree species in a
separate procedure within regeneration cuttings
was highlighted (Krsti¢ et al., 2016).

The knowledge of the structure of well-pre-
served mature stands and the stands that followed
after their planned regeneration may serve as a val-
uable basis for understanding the regeneration pro-
cess in monodominant sessile oak forest and for
defining the guidelines for regeneration as well.
Another valuable basis for defining these guidelines
may be found in well-preserved mature stands and
the structure that follows in the understory reiniti-
ation stage (term adopted from Oliver, Larson,
1996) as it was previously shown on a model from
pedunculate oak reserves (Bobinac, 2000).

The aim of this paper is to make a comparison
between the structure of mature stands and
young stands that followed after their planned re-
generation or in the understory reinitation stage
on the basis of available data from different subas-
socations of the monodominant sessile oak forest.
This should contribute to the future research on
defining the guidelines for regeneration of
monodominant sessile oak forests that are not
clearly defined in Serbia yet.
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MATERIALS AND METHODS

Research object

The structure of mature stands of seed origin
and young stands that followed after their regen-
eration in different subassociations of monodomi-
nant sessile oak forest (Quercetum petraeae Cer.
et Jov. 1953.) was analyzed in the territory of “Der-
dap” National Park in the “Zlatica” Management
Unit (MU). The presentation of the structure of
the stands is based on the data collected in 1992
in permanent experimental plots of 0.52—0.80 ha
in size, in the period that was characterized by a
mass sessile oak decline in this area.

The research was conducted in two permanent
plots in the MU ,,Zlatica” that are located in com-
partments 56a (EP 1) and 11c (EP-2), 520-540 m
above sea level, according to the management
plan (***2016). In 1992, the stands were around
150 years old with canopy closure estimated at
0.7-0.8. The tree layer consisted only of sessile
oak.

The stands are located in places with a SW ex-
posure on the slope of around 15°. The soil is me-
dium deep to deep dystric cambisol. According to
the yield tables after Spiranec (1975a), the yield
classis Il (EP-1) and Il (EP-2). This site quality esti-
mation can be confirmed based on previous re-
ports from Krsti¢ et al. (1997) and Vuckovié et al.
(2006) for the same stands, as well as on the basis
of local yield tables for sessile oak forests of north-
eastern Serbia (Krsti¢, 2003) and the Republic of
Srpska (Dukic¢, 2004).

The climate data are shown according to Cv-
jeti¢anin et al. (2007; 2013) and refer to the ses-
sile oak forest belt between 400 and 500 m a.s.l. in
northeastern Serbia. The mean annual air temper-
ature is 8.7-9.1°C and the mean temperature in
the growing season is 15.2—-15.7°C. The mean an-
nual precipitation is 635-645 mm, and 381-385
mm in the growing season. According to the
Thornthwaite’s climate classification, these sessile
oak forests are characterized by a moist subhumid
climate (climate type C,).

In the MU ,Zlatica”, the stands were widely re-
searched in the recent period from different as-
pects: ecological (Cvjeti¢anin, 1992; Jovic et
al., 1997; Radakovi¢, 1999; Tomi¢, 2003; Cv-

jeti¢anin et al., 2005); sessile oak decline
(Marinkovi¢, 1992; Karadzi¢ et al., 2007); re-
garding the silvicultural measures aimed at regen-
eration of the stands (Stojanovi¢, Krstic, 1992;
Krsti¢ et al., 1997); regarding the silvicultural
measures aimed at remediation after sessile oak
decline (Stojanovi¢, Krsti¢, 1990; 1992; Sto-
janovic et al.,, 1993); management planning
(Bankovic etal., 2002); productivity and defining
the optimal stand structure (Vuckovié et al.,
2006) and regarding the degradation of the stands
(Bobinac, 2018; Bobinac et al., 2018).

Based on the previous phytosociological re-
search (Cvjeti¢anin, 1992) in mature stands in
compartment 56a (EP-1), a subassociation with
silver lime was defined (Quercetum petraeae Cer.
et Jov. 1953. subassociation tilietosum). In the
compartment 11c (EP-2), a typical subassociation
was defined (Quercetum petraeae Cer. et Jov.
1953., subassociation typicum). In 1992, the can-
opy closure of the stands in the tree layer was
estimated at around 0.7-0.8., in the shrub layer
0.1-0.2. while the ground cover was composed of
different plant species with canopy closure 1.0
(Table 1).

The ground cover was around 0.5 m high in
EP-1 and well-regenerated with silver lime and
sessile oak, while other tree species were repre-
sented in small abundance and coverage. In that
period, the stand was weedy and not regenerated
(Krsti¢, 2003). The appereance of the ground cov-
er in an old sessile oak tree’s vicinity in EP-1 in
2017 is shown in Figure 1.

In EP-2, the ground cover was around 1.3 m tall
and consisted of very densely regenerated sessile
oak of good quality, while other tree species were
represented in small abundance and coverage. The
appereance of the ground cover in old sessile oak
trees vicinity in EP-2 in 2017 is shown in Figure 2.

METHODS

Based on the data collected in 1992, the struc-
ture of mature stands was analyzed in permanent
experimental plots. In subassociation tilietosum
(EP-1), a young stand was formed after the
planned regeneration. The structure of this stand
was analyzed on the basis of the results collected
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Table 1. The combined estimation of cover-abundance score and sociability of species (using the Braun-
-Blanquet method) in the stands in 1992 (Cvjeti¢anin, 1992)

EP-1 EP-2

Quercetum montanum subass. tilietosum .
Quercetum montanum subass. typicum

tomentosae
Tree layer (0.7-0.8): Tree layer (0.7):
Quercus petraea 5.5 Quercus petraea 4.5
Shrub layer (0.2): Shrub layer (0.1):
Tilia tomentosa 1.2 Quercus petraea +
Quercus petraea + Carpinus betulus +
Carpinus betulus + Acer campestre +
Acer campestre + Crataegus monogyna +
Acer platanoides + Fagus moesiaca +
Crataegus monogyna 4
Herbaceous layer (1.0): Herbaceous layer (1.0):
Quercus petraea 1.2 Quercus petraea 4.5
Tilia tomentosa 1.2 Rubus tomentosus 2.2
Acer campestre + Brachypodium silvaticum 1.2
Acer platanoides + Festuca heterophylla +.2
Carpinus betulus + Melica uniflora +.2
Sorbus torminalis + Carex digitata +.2
Fraxinus ornus + Acer platanoides +
Fagus moesiaca + Acer campestre +
Dactylis glomerata 1.2 Rosa arvensis +
Festuca heterophylla 1.2 Carpinus betulus +
Asperula odorata +.2 Fagus moesiaca +
Stellaria holostea +.2 Prunus cerasifera +
Melica uniflora +.2 Crataegus monogyna +
Festuca drymeia +.2 Carex pilosa +
Luzula luzuloides +.2 Dactylis glomerata +
Genista pilosa +.2 Euphorbia amygdaloides +
Euphorbia amygdaloides + Calamintha vulgaris +
Lathyrus vernus + Fragaria vesca +
Calamintha vulgaris + Geum urbanum +
Campanula persicifolia + Campanula persicifolia +
Fragaria vesca + Hypericum perforatum +
Lathyrus niger + Circaea luteciana +
Geum urbanum 4 Lactuca muralis 4
Rubus tomentosus + Epilobium montanum +
Tanacetum corymbosum + Rumex sanguineus +
Scrophularia nodosa + Viola silvestris +
Salvia glutinosa +
Hypericum perforatum +
Hieracium murorum +
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Figure 1. The appereance of the ground cover in an
old sessile oak tree’s vicinity on EP-1 in 2017 in a
monodominant sessile oak forest (Quercetum petrae-
ae Cer. et Jov. 1953., subassociation tilietosum). Pho-
to: M. Bobinac

Figure 2. The appereance of the ground cover in old
sessile oak trees vicinity in EP-2 in 2017 in a mono-
dominant sessile oak forest (Quercetum petraeae
Cer. et Jov. 1953., subassociation typicum). Photo. M:
Bobinac

in 2017 from a permanent experimental plot of
0.16 ha in size made within EP-1 and the one
named EP-1a. The dendrometric measurement of
all trees was conducted. In a typical monodomi-
nant sessile oak forest (EP-2), the old stand was

well-regenerated with sessile oak and left to spon-

taneous development in 1992. The level of regen-

eration in 2017 was estimated visually and on the
basis of results by other authors (Cvjeti¢anin,

1992; Cvjeticanin et al., 2005).

In permanent experimental plots in old stands
in 1992 all the trees were permanently numbered
(Figures 1 and 2). Two cross diameters with an ac-
curacy of 1 mm were measured at breast height
for all trees. For the construction of the height
curve, tree heights were measured on normally
developed trees using the Blume-Leiss hypsome-
ter with an accuracy of 0.5 m.

A Pressler’s increment borer was used for the
collection of samples at breast height in order to
determine the diameter and volume increment
(that was determined indirectly).

Social class (SC), the degree of isolation of the
crown (IC) and the stem quality (technical class)
were assessed using the following three-way clas-
sification:

— Social class (SC): (1) tree crown is in the upper
storey; (2) tree crown is in the middle storey;
(3) tree crown is in the lower storey (modified
classification from Assmann, 1970);

— The degree of crown isolation (IC): (1): open
position on all sides, no contact with the neigh-
bouring crowns at all; (2) crown contact on
one side; (3) contact on two or more sides
(modified classification from Assmann, 1970);

— Stem quality (LQ): good quality (1); medium
quality (2); poor quality stem (3);

— For the assessment of the crown defoliation,
ECE classification with A —A, degrees was used
(Marinkovi¢, 1987), and harmonized with defo-
liation classes according to UN/ECE and EU
classification (***1994): (0O—defoliation up to
10%; 1-defoliation 11-25%; 2—defoliation 26—
60%; 3—defoliation 61-99%; 4—defoliation
100%), compared to the local reference tree.
The diameter at breast height was measured

on all the trees on the permanent experimental

plot in the young stand (EP-1a). The trees were as-
sessed using the previously mentioned classifica-
tions. For the construction of the height curve, the
height of the normally developed trees was meas-
ured using the Vertex 4 hypsometer (Haglof Swe-
den) with the accuracy of 0.1 m.
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The mean value of diameter and height, as
well as the total number of trees, basal area and
volume per hectare were calculated per hectare
using the data from the experimental plots. For
the construction of the height curve a model by
Michailoff was used h=ag-e™"?+1.30 in the old
stands (EP-1 and EP-2), and model by Richards
h=1.3+a-(1-e™"%")°in the young stand (EP-1a). The
volume of the stand was calculated using the two-
way vyield tables for sessile oak (Spiranec,
1975b). For other tree species, the yield tables for
silver lime were used (Bankovi¢ etal., 1989). For
the calculation of the volume increment a method
based on the relationship between the volume
and diameter increment was used, the so called
,diameter increment method” (Bankovic,
Pantic¢, 2006).

RESULTS

Growth elements and the structure of
mature sessile oak stands

In EP-1, the total number of trees was 275 per
hectare, the total basal area 36.0 m?-ha™, and the
stand volume 470.5 m3*-ha™. In EP-2, the total
number of trees was 193 per hectare, the total ba-
sal area 31.4 m*ha?and stand volume 389.1
m3-ha™’. The stand quadratic mean (dg) and domi-
nant diameters (D, ) were 40.8 and 49.9 cm in
EP-1 and 45.6 and 54.8 cm in EP-2. The Lorey’s
mean height and mean dominant heights were be-
tween 24.2-25.2 m in EP-1 and 22.8-23.3 m in
EP-2 (Table 2).

40 60
d[ecm]

Experimental plot: -~ EP-1 —~ EP-2

Figure 3. Height curves in research stands

The height curve in EP-1 is above the height
curve in EP-2. This indicates a better yield class in
the site of EP-1 (Figure 3). The parameters and the
model assessment elements are shown in Table 3.

The diameter distribution in the stands is uni-
modal with the highest number of trees in 37.5 cm
diameter class in EP-1 and 42.5 cm diameter class
in EP-2 (Figure 4). Regarding the number of trees,
the overstory of the stands consists of sessile oak
90.7-90.9%. In terms of basal area and stand vol-
ume, the overstory consists of sessile oak 93.9—
94.7% and 94.2-95.1%, respectively (Table 4).

Regarding the crown isolation of the stands, the
crowns of the trees were mostly in contact from
one side (61.7-69.8%). The percentage of trees
with open position on all sides was 11.3-20.7% and
of the trees whose crowns were in contact on two
or more sides was 17.6—18.9% (Table 5).

Table 2. The growth elements of the trees and stands in the experimental plots

dg D100 hL H100 n N G \' )
EP Yield
[trees - 2o 3ha1y  Class
[cm] [em] [m] [m] [trees] ha 1] [m2:ha™] [m3-ha™]
1 40.8 49.9 24.2 25.1 143 275 36.0 470.5 1
2 45.6 54.8 22.8 23.2 154 193 31.4 389.1 ]

Legend: dg — stand quadratic mean diameter; Do~ quadratic mean diameter of 100 thickest trees per hectare;

h — Lorey’s mean height; H,

— mean height of 100 thichkest trees per hectare; n —the number of measured

trees; N — the number of trees per hectare; G — basal area per hectare; V — stand volume per hectare
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Table 3. The parameters and the model asssessment elements of the height curves

Model: h=1.3 +a-e"/"

Elements of model assessment

EP
a b n r? s,
EP-1 30.0966 11.2427 64 0.388 1.759
EP-2 24.7122 6.3407 61 0.098 1.346

Legenda: g, b, c — model parameters; n — the number of measured trees; r?— coefficient of determination;

s,—standard error of regression

EP-1

EP-2

75 A

N[ha ]
3

10
6
"
Ut

27 26

% 10

10 2 4
Cre——

T T T T T T T T T T T
175 225 275 325 375 425 475 525 575 625 675

175 225 275 325 375 425 475 525 575 625 67.5
d [cm]

Social class: m Sc-1 ‘T SC-2 . SC-3

Figure 4. The diameter structure of the trees shown per social classess

In sessile oak stands the trees with good stem
quality prevail (49.2-57.5%). The amount of poor
quality trees is 6.2—7.3% (Table 6).

In 1992 the sessile oak decline was noted. The
number of trees in the A degree was 89.6-91.3%.
and in A, 1.5-3.1% of the total number of trees
(Table 7).

Table 4. Growth elements calculated per social classes

The current volume increment per hectare in
the previous periods of 1-10 and 11-20 year was
higher in EP-1 compared to EP-2. On both experi-
mental plots, the current volume increment, that
was 4.0 and 5.5 m*hat-yr7, is lower by 24-26% in
the last 10-year period compared to the previous
period of 11-20 year (Table 8).

d h N
€

EP [cm] [m] [ha] [%]

G Vv

[m*ha] [%] [m*ha™] [%]

EP-1 EP-2 EP-1 EP-2 EP-1 EP-2 EP-1 EP-2 EP-1 EP-2 EP-1 EP-2 EP-1 EP-2 EP-1 EP-2

1 417 463 244 229 250 175 909 90.7 34.1 295 94.7 93.9 447.6 366.3 95.1 94.1
2 329 372 22 216 19 18 69 93 16 19 44 61 200 228 42 59
3 246 19.2 6 2.2 0.3 0.8 3.0 0.6

b2 275 193 100.0 100.0 36.0 31.4 100.0 100.0 470.6 389.1 100.0 100.0
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Table 8. The current volume increment per hectare in
the the previous periods of 1-10 and 11-20 years

Period
Experimental plot  1992-1983 1982-1973
m3-ha.yr?
EP-1 5.5 7.4
EP-2 4.0 53

Growth elements and structure of

the young stand in the permanent
experimental plot in subassociation with
silver lime

In the permanent experimental plot (EP-1a),
that was in the sapling stage, 3425 trees per hec-

tare with a basal area of 22.7 m?-ha™* and a volume
of 173,6 m3-ha™* were recorded in 2017. Sessile
oak is represented by 10.9% of the total number of
trees and 1.8% by the total basal area. Silver lime
is represented by 80.8% of the total number of
trees and 91.2% by the total basal area. Other tree
species (hornbeam, wild service tree, field maple,
Norway maple, beech) are represented by 8.2% by
the number of trees and 7.0% by basal area. The
mean diameter of sessile oak and silver lime is 2.4
and 8.8 cm and the mean height 2.8 and 9.1 m,
respectively (Table 9).

Diameter distribution of young stand is uni-
modal with the highest number of trees in the di-
ameter class 7.5 cm. Of all sessile oak trees, 95%
are in the lowest diameter class (2.5 cm) (Figure 5).

Table 9. The growth elements of the trees and the stand in the permanent experimental plot EP-1a

Experimental Tree d h N N G G Vv Vv
plot species [em] [m] [ha™] [%] [m%ha?] [%] [m*ha?] [%]
Sessile oak 2.4 2.8 375 10.9 0.4 1.8 1.9 1.1
EP-1a Silver lime 8.8 9.1 2769 80.8 20.7 91.2 163.0 93.9
Other 7.0 7.1 281 8.2 16 7.0 8.7 5.0
hardwoods
p2 3425 100.0 22.7 100.0 173.6 100.0
EP-1 (mature stand) EP-1a (young stand)
1250 4 1205
1101 [
1000 4 :
788
750 = Tree species:
T: il sessile oak
i‘ el silver lime
= other hardwoods

250 A

92 g1

el
12
o -l 2 8

2
I

281

18
=

— T T T T T T T T T T T T — T T T T T T T T T T T T
2.5 7.512.517.522.527.532.537.542.547.552.557.562.5 2.5 7.5 12.517.522.527.532.537.542.547.552.557.562.5

d [cm]

Figure 5. The structure of mature stand in 1992 (EP-1) and the young stand in 2017 (EP-1a)
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DISCUSSION

The trees and the stand growth elements in
mature stands that belong to different subassoci-
ations of the monodominant sessile oak forest in
northeastern Serbia (Quercetum petraeae Cer. et
Jov. 1953, subass. tilietosum and subass. typicum)
indicates that the stands yield classes are Il and IlI.
In 1992, the stands were around 150 years old.
The tree layer consisted only of sessile oak. There
were no clear differences between the stands in
terms of social classes, stem quality, degree of
crown isolation and crown defoliation.

According to the data from Table 8, in the last
10-year period (1-10), the current volume incre-
ment per hectare was by 24-26% lower compared
to the previous 10-year period (11-20). This may be
related to the age of the stands and expected
growth characteristics. It is possible that such an
increment decrease could be the result of the devi-
talisation process as the decline in researched
stands coincided with the oak decline process in
the broader area of sessile oak and other oak spe-
cies in Serbia as well as in Europe in the 80s of the
21 century (Oszako, 2000). To a certain degree,
the small percentage of trees with freely standing
crowns (11.3—20.8%) could indicate a more pro-
nounced devitalisation and decline of sessile oak
trees. However, in order to definitively conclude if
the devitalisation process has taken place in these
stands at this particular age, it is necessary to ex-
clude the effect of age on increment rates and use
a specific methodology presented by Staji¢ et al.
(2017). The characteristics of phytosociological de-
vitalisation of old sessile oak trees evaluated on the
basis of the increment of trees, as the most com-
plete indicator of tree vigour, were investigated by
only a small number of authors in northeastern
Serbia (Stamenkovié, Vuckovi¢, 1988; Vuckovié,
1994). In this area, the predisponing factors of de-
clining are differently emphasized. The occurrence
of phytosociological declining of oak trees is not
researched in a comprehensive manner. Therefore,
its significance is treated differently in review stud-
ies (Karadzi¢ et al., 2007; Krsti¢, Stojanovic,
2007). In Serbia, there are only a few reports
where the phytosociological weakening observed
in relation to other factors as well is related to oak
decline (Bobinac, Andrasev, 2009).
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Due to a more severe sessile oak decline and
consequently increased sanitary fellings, in the
conditions of mostly spontaneous sessile oak re-
generation, the work on the planned regeneration
of sessile oak in National park ,, Derdap” was inten-
sified in 1992 (Bankovi¢ et al., 2002).

The structure of researched stands in EP-2
where the stand was left to spontaneous develop-
ment in the 1992-2017 period (Picture 3) and on
EP-1, where the young stand was formed within
the planned regeneration process (Picture 4) is an
illustrative indicator of the different sapling stage
tree species composition, i.e., the different levels
of sessile oak maintenance in different subassoci-
ations in a mondominant sessile oak stand in this
area (Tomi¢, 2003).

After the planned regeneration of the mature
stand in a permanent experimental plot
(EP-1a), the tree layer was dominated by silver
lime in 2017. In the sapling stage structure, there
were no sessile oak trees that could be the basis
for further development in the stand as they are
suppressed by silver lime (Figure 3). According to
the data reported by Cvjeti¢anin et al. (2005) in
compartment 11 and subassociation typicum in
the “Zlatica” MU, sessile oak is abundant under
the sparse canopy closure with the average height
of 4-5 m. Only a few trees of other species (horn-
beam, beech and field maple) are found in the
structure of spontaneously formed sapling stage.

Figure 6. The sapling stage of sessile oak in the sur-
rounding of old sessile oak trees in a typical sessile oak
forest (Quercetum petraeae Cer. et Jov. 1953., subas-
sociation typicum) in EP-2 in 2017. Photo: M. Bobinac
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i - 5
Figure 7. An old sessile oak tree left over in the
surrounding of the silver lime sapling stage in a
monodominant sessile oak forest (Quercetum
petraeae Cer. et Jov. 1953., subassociation tilieto-
sum) in EP-1in 2017. Photo: M. Bobinac

It can be concluded that sessile oak in a typical
monodominant sessile oak forest and other
monodominant sessile oak forests with similar
floristic composition that can be found in sessile
oak forests in a broader sense Quercetum petrae-
ae sensu lato (according to Tomié, Rakonjac,
2013), has the necessary level of regeneratation
in naturally regenerated young stands regardless
of the used regeneration (silvicultural) system
(Stojanovié et al., 2005; Cvjetic¢anin et al.,
2005), according to the available data on structure
of other stands in the sapling stage in northeast-
ern Serbia.

The maintenance of the necessary level of ses-
sile oak regeneration in the structure of the sap-
ling stage in a typical monodominant sessile oak
forest is recorded in different cases: spontaneous-
ly, in the understory reinitiation stage of old stand

in EP-2; after the application of sanitary fellings
and cuttings of gradual release of young crop from
the shade of the mother trees in the stand investi-
gated by Stojanovi¢, Krsti¢ (1980) and Sto-
janovic et al. (2005). However, this was noted
even when clear cut was used, that was experi-
mentally conducted in the aim of reconstruction of
the stand with deteriorated canopy closure in the
“Zlatica”MU in compartment 98 (note from M. Bo-
binac). In all mentioned stands, sessile oak is
abundant, while other tree species are infrequent-
ly represented in terms of number and cover (Cv-
jetic¢anin et al., 2005). This indicates that the
coenological complexity of these stands is less pro-
nounced. So the regeneration method should be
less complex compared to the subassociation tilli-
etosum in northeastern Serbia.

In the structure of young stand in EP-1a, in the
silver lime subassociation, sessile oak was not rep-
resented in a sufficient amount after planned re-
generation of the mature stands, although a similar
anthropogenic influence was conducted in the re-
generation and tending of the stands in this area.
This means that there is no biological basis for fur-
ther development of sessile oak in this stand. Thus,
the degradation of stands from previous rotation is
confirmed and the need for a specific regeneration
procedure in the regeneration of these stands in a
subassociation of monodominant sessile oak with
silver lime is highlighted (Bobinac et al., 2017;
Bobinac, 2018; Bobinac etal., 2018).

The above mentioned indicates that the guide-
lines for regeneration of closed stands based only
on the structure of sessile oak trees, where usual-
ly no clear differences can be observed between
different subassociations, i.e. defining the guide-
lines based on shelterwood cuttings directed to-
wards the main tree species, as it has been done
in previous research (Krsti¢, 1989; Babi¢, 2014),
makes the guidelines unsustainable for use in dif-
ferent monodominant sessile oak forests.

This can be further confirmed on the basis of
previous research in EP-1 (Krsti¢ et al., 1997)
where the authors defined the guidelines for the
regeneration of closed stands on the basis of the
sessile oak stand structure (canopy closure) and
on the basis of site characteristics, and not on the
basis of coenological specificites of the subassoci-
ation tilietosum in the given area.

31



Martin Bobinac, Sinisa Andrasev, Nenad Radakovi¢, Nikola Sugi¢, Andrijana Bauer-Zivkovi¢

To confirm this standpoint more widely, it is
necessary to establish the relation between the
old, mature stands from the previous period and
young stands that originate from planned regener-
ation in different mondominant sessile oak forests.

The established parallel in stand structure in
permanent experimental plots in the area of NP
,Derdap” is indicating that similar structures of
mature stands in different subassociations of
monodominant sessile oak forest, that are the re-
sult of similar antrophogenic influences during a
time frame of several decades, demands the need
for planning different silvicultural measures in or-
der to maintain the necessary regeneration poten-
tial of sessile oak in young stands. In modern for-
est management the results of phytosociological
research are representing the biological and eco-
logical basis that is used for the typisation of man-
agement classes and silvicultural measures to the
belonging stands. How complex is the problem of
defining the adequate silvicultural regeneration
guidelines in differently defined monodominant
sessile oak forests and the recent processes of
their regeneration in Serbia is well illustrated by
the example of the established parallel on previ-
ously defined ecological (typological) framework
for forest management in the area of NP “Fruska
Gora” (Jovi¢ et al., 1989; ***2002) and with nat-
ural forest communities in that area, defined on
the basis of the new syntaxonomical and ecosys-
tem principles (Tomi¢, 2013). According to this
parallel, the most represented forest type in man-
agement plans (Quercetum montatnum typicum)
on dystric cambisols and lessivé dystric cambisols
in the territory of Mt. Fruska Gora is characterized
by a complex community of sessile oak with Festu-
ca drymea (Ass. Festuco dymeiae-Quercetum pe-
traeae Jankovi¢ 1974), where the guidelines for
regeneration are, based on a model, proposed in
the same way as in mixed forests (Bobinac,
2017); i.e, in the proposed guidelines for regener-
ation of sessile oak forests with accessory tree
species (Ass. Festuco drymeiae-Quercetum pertae-
ae Jankovi¢ 1974), the use of preparatory meas-
ures is proposed, thus implying the planned reduc-
tion of accessory species. This is done before the
shelterwood cuttings, for which no defined model
solutions have been defined yet (Bobinac, 1999;
2011). The area of Fruska Gora can be used as an

32

illustrative example of these processes, because in
a broad belt of mostly mixed oak forests, in the
recent period, in the process of stand regenera-
tion, the regeneration potential of accessory tree
species was neglected. So, within the previously
well-regenerated oak stands, a regressive succes-
sion manifested and the stands with silver lime
domination have been created (Bobinac, Radu-
lovi¢, 1997; Bobinac, 2003a).

Without the ecosystem approach in regenera-
tion guidelines in the investigated sessile oak for-
ests and without the harmonization of the essence
of planning the regeneration cuttings of the shel-
terwood cuttings, no sessile oak maintenance and
upgrading of the species diversity can be expected
(Bobinac, 2003b; Bobinac, 2017).

CONCLUSIONS

In different subassociations of monodominant
sessile oak forest (Quercetum petraeae Cer. et Jov.
1953., subassociation tilietosum v subassociation
typicum) in the area of “Derdap” NP, on the basis
of comparing the structure of mature and young
stands that followed spontaneously in the under-
story reinitiation stage or after the planned regen-
eration, the following conclusions can be drawn:

In the stands around 150 years old in 1992 in
the tree layer only sessile oak was found, the
stands had a well-preserved canopy and a high
standing volume. In the stand structure, regarding
the social classes, stem quality, crown develop-
ment and the degree of decline, no clear differenc-
es could be observed.

In 1992, the stands differed in the floristic
composition of the ground cover. Consequently,
the differences are visible in the structure of the
young stands that followed.

The established parallel with the structure of
the stands in 1992 and 2017 in a typical monodom-
inant sessile oak forest, where the old stand was
left to spontaneous development, and the subas-
socation with silver lime, where a young stand was
formed in the process of planned regeneration,
points to the fact that sessile oak has a different
share in the different subassociations of a
monodominant forest.
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A similar structure of mature stands that is the
result of similar anthropogenic influences in a time
frame of several decades, in the regeneration
phase demanded the need for planning different
silvicultural measures in order to maintain the
necessary sessile oak number in different subasso-
ciations of monodominant sessile oak forest.

The results clearly enough indicate the need
for abandoning the so far practice in the regener-
ation of sessile oak stands in the subassociation
tilietosum in the territory of “Perdap” National
park, and demanding further research in order to
define adequate guidelines for its regeneration.
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