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U3Bopa: MNogaum nepuogmyHmX NOTNYHUX Npemepa CTasIHUX OrIeAHUX NOBPLUMHA U OAe/beHa Y Koju-
Ma ce oHe Hanase, y nepuogy 1955/60-2005/2010, npeacrasbanm Cy OCHOB 3a OBa UCTPaXkKMBarba.
[lBa ceta nosaTaka n3 BpemeHcKor oncera o, 50 roguHa omoryhuna cy KomnapaTuBHY aHanusy Hu3a
CTPYKTYPHUX U HYMEPUYKMX eNemMeHaTa pefloBHO ra3foBaHUX NpebupHMX Wyma jene, cmpye u bykse
ca WymMama Koje cy ce Marbe-BuLLe CNOHTAHO pasBujasie Ha oriegHUM nospLiMHama. bpoj ctabana y
TakbMM KaTeropujama ce cmatmbyje, av je y oae/berbrMMa y Kojuma ce pejoBHO rasyje oH AeIMMUYHO
KomMneH30BaH nogmnahumBarbem v ypacTatem, Koje nsHocu 7,9 ctabana roguiirbe, ca AOMUHALMjOM
jene.Y wymama CNoHTaHOr pa3Boja ypacTake UM U30CTaje UMY je MMHUMAIHO M M3HoCK 2,7 cTabana
roguwtbe. C acnekta ouyBakba NPUPOLHE KOMMNO3MLMje OBUX LLYMa, @ TUME U UXoBe BUONOLLKe CTa-
6unHocTH, 3abpurbaBajyhu je 3HavajaH nag 6poja 6ykoBux cTabana, npe ceBeray HajTakbUM eb/bUH-
CKMM KaTeropujama. HaromunaBarse cTabana jakvmx AUMeH3nja U3parkeHuje je Ha orieAHUM Nosbuma
Yy O4HOCY Ha ofesberba Yy Kojuma ce pefoBHO rasayje. OBakaB TPEHA, je pe3yTMpPao BUCOKUM U3HO-
cma TemesbHULE (max. je y 131. ogesberby U Ha Kpajy aHanmsupaHor nepuoaa usHocu 37,8 m?-ha,
a Ha ON-2 55,7 m?*-ha?) n 3anpemuHe (max. og 605,4 m*ha™ ocTBapeHe y 66. oge/betby, ca yye-
whem jene 79%, ogHocHo 898 m3-ha™ Ha OM-2 y Kojoj jena ydectsyje 71%). Moseharbe 3anpemuHe
y Aed/bMHCKMM KaTeropujama usHazg 50 cm y ogesberbma y npoceky nsHocu 120%, a cactojuHama
CMOHTAHOr pa3Boja Yak 230%. Tekyhu 3anpemMUHCKM NPUPACT je BUCOK U Yy OAe/berbrMa Ha Kpajy ne-
puoga npoceyHo usHocu 12,9 m*-ha, a Ha orneaHum nosplimnHama 14,9 m*ha™. Y ode BpegHocTM
jena yyectsyje ca 80%. MehyTum, npoLeHaT NpupacTa, Kao Noy3AaHuju n3pas BUTAIHOCTU U 0SpUX
CTAaHMLIHWUX M CACTOjUHCKMX YCa0Ba onaga, ca 2,54% Ha 2,32% y nocmaTpaHMm oge/berbnma U ca
2,31% Ha 1,91% Ha ornegHUM NOBPLUMHAMA, Y YC/I0BMMA CMOHTAHOr pa3soja. Ha ocHoBy npeTxogHO
M3HETOr, MOry Ce KOHCTAaTOBaTW M3BeCHW nopemehaju u HeraTMBHW TPEHA0BU, KaKo Y PefoBHO ra-
340BaHMM LUIYMaMa, TaKo U y CacTOjUHama CMOHTAHOT Pa3Boja, NPU YeMy Cy OHW 3HATHO U3PaXKEHUjU
y gpyrom cny4ajy. OBo ce ornesa y HeMoBO/bHUM MPOCTOPHUM OAHOCMMA U CBETIOCHOM PEXUMY,
NnocneAnYHO y OTeXaHOM noamnahueatsy, ypalwTarby (nocedHo SyKkBe) U ycnopeHoj AMHAMULLM OBUX
LWYMa M Y KOHaYHOj MHCTaHUM y nopemehajy Huxose CTPYKTypHe marpaheHocTn u GyHKUMOHaNHe
BPeAHOCTU. Y peOBHO rasioBaHMM LYMaMa Y3POK /IEXKM Y KPYTOM CXBaTakby NpeyHMKa ceumse 3pe-
NIOCTU U cnadumjer 3axBaTa ceyama y jauu [eo MHBEHTAPA, KOjU je YCropuo AMHAMMKY U OTeXao noa-
mnahuBarbe 1 ypaluTake. JauMm 3axBaTvma y 0Baj 4e0 MHBEHTapa ocTBapmo 61 ce H0/bM NPOCTOPHU
pacnopes cTabana (XOpPM30OHTa/IHO M BEPTMKA/IHO), DO/bU CBETIOCHM PEXMM M yOp3ao du ce pa3Boj
0BMX LIYMA. Y NpUIOT OBOME je U YntbeHMLa Aa 6e3 npedupHMxX ceya, NnpenyLuTeHa camoperyiaLuj-
CKMM NpoLecrMma (CnoHTaHOM pa3Bojy), NpedupHa Wyma NocTeneHo ocMpomallyje ctadanma gorer
1 cpefikber cnpata 1 npetsapa ce y jeJHOC/I0jHY CTPYKTYPY Ca XOPU3OHTa/IHUM CK/IOMOM LUTO ce Ae-
LIaBa Ha UCTPaXKMBAHUM OFIeAHUM NOBPLUMHAMA.

KsbyuHe peun:Tapa, npedupHe Wyme, CNOHTaHK Pa3Boj LWyMa, PeLOBHO rasgoBatbe
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YBOA

Lyma jene, cmpye n dykse Piceo-Abietetum
Col. 1965. (syn. Piceo-Fago Abitetum Col. 1965.;
Piceo-Abieti-Fagetum moesiacum Misié et al.,
1978.) je cneyndunyHa TPOAOMMHAHTHA 3ajeHU-
La, Koja je y Cpdujun 3actyn/beHa Ha KonaoHmKy,
Crapoj nnaHuHu, 3natapy, Tapu, lfoanju, Mojctmp-
CKO-[palwKmm nnaHnMHama, lNewTepckoj BUCOpas-
Hu uTa. Kao KnMmaperMoHanHu nojac osa 3ajea-
HUUa ce jaB/ba Ha Tapu u MelwTepcKoj BUCOpPaBHM
(Gaji¢, 1992; Tomi¢, Rakonjac, 2013). OgHoc
cMmpue, jene n dykee y acoumjaumju MeHao ce To-
KOM MCTOPMjCKOT pa3Boja Beretaumje, y 3aBUCHO-
CTM OA, KNIMMATCKMX YC/I0Ba M HauyMHa rasfoBara
(Tomi¢, Rakonjac, 2013). Y cTpyKTypHOM CMU-
CNy, 3ajeH1LA ce yr1aBHOM jaBsba Kao npedupHa
Lyma, BUCOKe npoussoaHocTu. Y ycnosuma Cp-
bduje npoceyHa 3anpemMuHa OBMUX LUYMa M3HOCU
431 m*ha' n 9,6 m>-ha* Tekyhn 3anpemmHCKK
npupact (Bankovic et al., 2009).

Ocvm y NpoM3BOAHOM CMWCAY, 3HAYaj OBUX
Wyma orneaa ce Uy AMMEH3MOHO] U CneuyjcKoj
pa3HOBPCHOCTU. TpajHa, XOPU30OHTA/IHA U BEpPTU-
Ka/lHa HejeAHO/IMYHOCT OCHOBHE Cy KapaKTepu-
CTMKe npedupHe wyme. Ha cpasmepHo manoj
NOBPLUMHU, NOjeANHAYHO, Y MatbUM uam sehum
rpynama, usamellaHa cy ctabna Hajpasnmuntujmnx
npevyHuKa, BUCUHa U cTapoctn (Miletié¢, 1950).
KopeHoB cuctem ctadana pasnnuntux gumeHsuja
KOPUCTU pasnuumte ayduHe 3eM/buLLTA, @ KpyHe
3ay3Mmajy caB MPOCTOP Y CacTojuHK, 300r yera y
npedupHoj Wymun Braga nocedHa MMKPOKAMMA
KOja ce og/MKyje NMOBO/bHMM OA4HOCMMA CacToju-
He, 3eM/bMLLUTA, CBET/NIOCTM, NaaBMHa, Ba3ayluHe
W 3eMJ/bMLLIHE B/are, Kao W BasAyLWHUX CTPyjarba
(Tomani¢, 1989). Ctora npedupHa Wwyma noKasy-
je Behy 6uonowky cTaduaHocT y ogHocy Ha jea-
HOZ06HY, a nocedHO Npema NPUPOAHUM Henoro-
Jama (BeTposomu, BeTpou3Basie, CHEroJIoMn UTA,)
n owTteherwnma duno Koje Bpcte (Milojkovic,
1959; Tomanic¢, 1989).

Ynora wyme ce merasnia TOKOM BpeMeHa, of,
WCK/bYYMBO NPOU3BOAHE A0 NONUDYHKLMOHANHE-
-3alWTUTHE, eKOJIOLLKE U COLMO-eKOHOMCKe. Xap-
MOHM3aLMja U 3a40Bo/bere cBe Behux u cnoxe-
HUjUX 3axXTeBa Npema LUYMU 0o, CTPaHe PasNNunTUX
KOPUCHMKA, Y3 ocuryparse GyHKLMOHANHe TpajHO-
CTW, UMMEepaTUB je CaBPEMEHOT ra3foBakba Wyma-
Ma. 360r CTPYKTYpHE U CBaKe Apyre CN0XEeHOCTU
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W PaHO/IMKOCTU pasHogodHe wWwyme (y Hajwumpem
CMUCNY) UMajy BENUKY OYHKLMOHANHY BPEAHOCT,
Te NpeacTaB/bajy Y3rojHU 0O/IMK Kojem caBpeme-
HO WyMmapcTeo Texxn. Schitz, (1997) cmaTpa aa
npedupHa Wyma nosesyje NpUpoay U eKOHOMMU]y
Ha ONTMMasaH HauuMH U A3 NPedUpHU cucTeMun
rasgoBatba Hajdosbe omoryhasajy KomOMHOBatbE
pPasNIMYUTUX LM/beBa U3 rpyne 3aluTUTHUX, eKoNo-
LIKKX, COLMO-EKOHOMCKMX. 3aTOo Yy nocnentbux
HEKOJIMKO AeleHuja pacTe MHTepecoBarbe LWy-
MapcKe jaBHOCTM 3a nNpedupHe cucTeMe rasfoBa-
Ha wymama. OBM cUCTeMM MPeno3HaTW Cy Kao
Buwe npupogHn (Larsen, 1995) n nosesaHu cy
ca v3paxeHujum amusep3uTeTom M Behom couu-
janHom BpegHowhy wyma (Schiitz, 2002). Og
CTpaHe pas3nunTMX ayTopa npedupHU cuctemm
rasfoBarba HasmBaHu cy “npupogu daucko ra-
3poBakbe wWymama” (Mlinsek, 1996), “npupoam
6nvcko wymapcteo” (Schitz, 2001; Kenk,
Guehne, 2001), ,np1poan OpjeHTUCAHO Wymap-
ctBo” (Koch, Skovsgaard, 1999; Larsen,
Nielsen, 2007), ,nepmaHeHTHa (TpajHa, CTanHa)
wyma“ (Anderson, 1953; Hausler, Scherer-
-Lorenzen, 2001), ,,pa3HONNKOCTM OpPjeHTUCAHO
wymapcteo” (Lahde et al., 1999) n "nosparak
npupoan“ (Gamborg, Larsen, 2003).

Y Cpdujun, y KOHTUHYUTETY Ay»Kem og, nona
BeKa, y MeLloBUTUM WyMamam Sykse-jene un Oy-
KBe-jene cMmpye, Npumerbyje ce npedUpHo rasgo-
Barbe. O 1960 Ha louy m Tapu TO je KOHTPOJIHU
MeToA, OAHOCHO HeroBa MogudukaLmja nosHata
Kao ro4yKa BapMjaHTa KOHTPOSHOr MmeToAa
(Milojkovi¢, 1962). Unbesun rasgoBarba 0OBUM
lWymama Ccy eBoJiyMpanu no odumy v no BpCTH,
anu je ouvyBarbe TpajHO npedupHe CTPyKType
npeAcTaB/ba0 KOHCTAHTHWU U UNEPATUBHU LU/b Y
Aocajawrbem nepuogy. OBo 360r Tora WTO npe-
OMpPHA CTPYKTYpa U HeH KOHTUHYUTET npeacTa-
B/bajy HYXXHY MPETNOCTaBKy 3a UCNyHeHe HM3a
ApYrux Uun/beBa ra3foBarba NPedUpHOM LYMOM.
Ha Tapwu, ynopeno ¢ npUMeHOM KOHTPOJIHOT me-
TOOQ, OCHOBAHA je U cepuja CTaJIHUX OrnefaHux
nospwuHa (OM) y mewoB1TUM WyMama jene, Oy-
KBe U cmpye. Ol cy nepMoguyHO MepeHa noTny-
HUM NPEMEPOM, 3@ CEM HYXKHOT YK/Nakbakba Masor
6poja cyBux ctadana Ol cy ce cnoHTaHO pasBuja-
na. Nogaum ca osux Ol ogHOCe ce Ha nepuog, of,
50 rogMHa, WTO je 3HaYajaH BPEMEHCKM OKBUP Y
LIYMapPCTBY M Kao TaKBW NpeacTaB/bajy U3y3eTHO
KBanUTETHy &asy 3a aHa/iM3y CMOHTAHOr pasBoja
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0BMX WyMa. KomnapaTMBHa aHanu3a pas3Boja me-
LOBUTUX LIYMa jene, SyKBE U CMpYe y Kojuma ce
pefoBHUM ra3foBakbeM yCMepaBajy U KOHTPOIU-
Wy AMHAMWYKM MPOLLECU M CMOHTAHOr pa3Boja
oBe LWyMcKe 3ajegHuue Ha Ofl, 1o je OCHOBHM
LM/b OBUX UCTPaXkMBarba. NMopehere je nsBpue-
HO NpeKo HU3a HymepuuKkux enemeHata (dpoj
ctadana, ypacna ctadna, TemesbHULA, 3aNpemu-
Ha, pa3mep CMece M 3aNPeMUHCKM NPUPAcT), K-
XOBUX AMCTPUOYLIMja U MPOMEHA HA FrOAULLIFKEM U
nepuoamMYHOM HMBOY. Ha Taj HauMH omoryheHo je
[a ce cnosHajy ogpeheHe 3aKOHUTOCTU U TPEHAO-
BM Y CMOHTAHOM Pa3BOjy OBUX LIYMa, Kao u edek-
TV NpedupHOr HauMHa rasfoBarba (KOHTposuca-
HOT 1 yCcMepeHor pa3Boja) y norneay odesdehema
OpOojHUX LM/beBa ra3foBatba.

MATEPHUJAA 1 METOAE

OdbjeKar uctpaxkusara

WUcTpaxkunearba cy BpuweHa y [, Tapa“, oaHOCHO
y yeTnpu ogesberba (64/a, 66/a, 75/a n 131/a) un
yeTmpu cTanHe oregHe nospwuHe (OM-1, ON-2,
On-4 n On-8) koje cy 1955. roanHe ocHOBaHe y
0BMM ofe/berma. OCHOBHE NMPOCTOPHE KapaKTe-
pUCTMKe 00jeKTa UCTPaXKMBakba U Herosa TUMoo-
LKA NpUNagHocCT, MpUKasaHu cy y Tadenu 1.

la3anHCcKa jeguHuua ,Tapa“ ce Hanasu nsme-
Ny 43°51" n 43°57'ceBepHe reorpadcke WMpUHe
1 17°03’ 1 17°11 uctouHe reorpadcke ay>KuHe un
Yyr1aBHOM 3ay3Mma NaaTo naaHuHe Tape, y BUCUH-
ckom nojacy 900 go 1.350 m HagMopcKe BUCUHE.
MoBpwMHaA OBe rasguHCKe jeguHULE M3HOCU
3.745,16 ha, opg uera, 97,3% umHe npedupHe
wyme jene, cmpue u dykse (**2010). Hajsehu aeo
nnatoa Tape Hafasu ce Ha NOA/03U TPUjACKUX
Kpeursaka (Coli¢, Gigov, 1958), a og 3em/buLITa
HajpacnpocTpakbeHuje je cmehe 3em/buLITe Ha
KpeuhbaKy (Kankokamducon) koje cy Antic et al.
(1968) onucanu cy nog TepmMuHOM terra fusca.

Ha ocHoBy nogaTtaka ca KAMMATO/OLWKe CTa-
Huue Ha MuTposuy (1.080 m H.B.) 3a mepuog,
1961-1984 roa. (http://www.hidmet.gov.rs/ciril/
meteorologija/klimatologija_godisnjaci.php)cpea-
Ha rognilikba TemnepaTtypa Basayxa je 5,2°C, Haj-
XNagHWjU Mmecel, je jaHyap, AOK je HajTonauju jyn
ca npoceyHom Temnepatypom oz 13,8°C. Cpephoa
TemnepaTtypa Basgyxa y BeretauMoHOM nepuoay
je 10,8°C, jeceH je ca cpefbOM TEMMNEPATYPOM Of,
6,1°C Tonaunja og nponeha TOKOM Kojer je oHa
4,6°C. loguwba KOAMYMHA MafaBMHA M3HOCU
1.004,5 mm BopgeHor Tanora. Hajknwosutnju me-
cel, je Maj, a jaHyap ¥ MapT Cy HajCyB/bU MeceLu.
MagaBuHe cy odMNHUje TOKOM BereTauMoHor ne-
puopaa (584,1 mm BoggHoOr Tanora), WTO noroayje
pa3Bojy LWYMCKe BereTaumje.

Tadena 1. OcHoBHe NPOCTOPHE U TUNONIOLWKE KapaKTePUCTUKE Oae/beHba N OreaHUX NoJba

Ogenerwe/Bpoj MospwmHa Hagamopcka EKcnosuumia Harund KoopauHate KooppguHarte
orneaHor nosba (ha) BUCMHA (M) ) TepeHa (°) WGS N WGS E
66/a 16,61 1.115-1.170 UCTOK 6-10
43°55’10” N 19°25’06” E
or-1 1,44 1.099-1.116 UCTOK 10-15 43°55'16” N 19°25'11” E
64/a 1568  1.080-1.160 "TO% 16-20
jyroncrok
. 43°54’46”" N 19°24'33"” E
or-2 1,04 1.157-1.174 JYroncTok 5-10 435451 N 19°24°40" E
75/a 22,80 1.140-1311  omaA 16-20
jyrosanag,
43°54’43"”" N 19°25’42" E
on-4 1,00 1.152-1.174 3anag R e
131/a 24,73 1.220-1.360 CEBEPO3IAHAM 54 o5
3anagHa
cesep- 43°54’12” N 19°27°48" E
on-8 112 1.317-1.345 ceBeposanag, 1115 43°54’16” N 19°27’'54” E

Tun wyme cmpue, jene n dykee (Piceo - Abieti - Fagetum typicum) Ha AyO0oKMM A0 cpeare AySoKum
cMehnm 3eM/bULLTMMA Ha KpedrbaKy
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MpuKyn/batbe M 06paaa nogaraka

Y 0BMM UCTpaxkunsarba KopuwheHn cy Hyme-
PUYKM NOJaLUM ca CTaLMOHAPHUX OrieAHUX MOBp-
LIMHA M NOAALM Be3aHW 33 o4e/betba y Kojuma ce
Hanase Ofl. Ceaka Ol u npunagajyhe ogerberse
NPOCTOPHO cy AedunHMCaHN odenexaBarbem rpa-
HULA U CHMUMaHeM KOOpAMHaTa, a oapeheHa um
je u HagMmopcKa BMCKMHA, HAarMd TepeHa U ekcrno-
3uumja. Ynopeno ca nepuoanyHUM npemepuma,
BPLUEHO je W OCBEeXKaBarbe OBUX MPaHULA.

Mepera Ha Ol cy BpweHa 1955, 1975. un
2005. roguHe, NOTNYHUM NPEMEpPOM Koju je noga-
pasymeBao meperba npedyHuKa (d) sucuHa (h)
CBMM cTabanma M3Hag, TakcaumoHe rpaHuue (d >
10 cm). Y cknagy ca ro4KOM BapujaHTOM KOHTPOI-
Hor meTtoga (Milojkovi¢, 1962), koja ce npume-
Hyje y rasgoBarby OBMM LUYyMama, oAe/berba Cy
Takohe mepeHa NOTNyHMM (TOTa/sHUM) Npeme-
pPOM, NPOCTOPHO U BpemeHckM (1960-2010 roaum-
He) opBojeHO oA npemepa Ha Ofl. MNogaum 3a
oae/bera cy npeyset n3 dase nogataka UHPop-
MaLMOoHOr cucTema o wymama Cpduje, a nogaum
3a ON m3 uHTepHe dase nopaTtaka Kateape Mna-
HUpakba ra3goBakba Wymama, Lymapckor dakyn-
TeTa y beorpaay, unju npodecopu cy u ocHoBaNM
Or Ha Tapwm 1955 roguHe. Ha Taj HaumH godujeHa
Cy ABa ceTa nojaTKka NepuoauyHuUx npemepa
(HnBo OM 1 HMBO oAesbetba), 338 BPEMEHCKM Oncer
oa 50 roauHa, yume je omoryheHa KomnapaTueHa
aHaM3a CMOHTAHOT M YCMepPeHOr pa3Boja MeLlo-
BUTUX WyMa jene, cmpye un dykse Ha Tapu.

MpumeHom codpTeepa ,,OcHoBa” odpaheHn cy
nofauu NOTNYHOr Npemepa oAesbea, a y3 no-
moh cneumjanmsosaHor codpTBepa, pa3BuUjeHor Ha
KaTepau MnaHupara rasgosarba Wymama, LLy-
mapckor ¢arynteta y beorpaay, y KomduHaumju
ca KOMepUMjaNIHUM CTaTUCTUYKMM MaKkeTuma, od-
paheHu cy nogaum ca OM. Y oda codpTBEpa MHTe-
rpucaHe cy ucTe AeHAPOMETPUjCKe meTode W
npoueaype, Ynme je nsderHyta moryhHocT myn-
TUNAUUMpPakea rpelaka 360or npumeHe pasnnyn-
TUX MmeToaa, a omoryheHa je KBanMTeTHa aHanM3a
1 nssohere NoysgaHux 3ak/bydyaka. Y TOM CMU-
cny, 3anpemuHa je odpayyHara y3 ynotpedy aso-
YNa3HUX 3aNpeMUHCKUX Tadnmua, OKaAHOT Ka-
pakTepa 3a jeny v cmpyy Ha Tapu (Bankovic,
1991/d) n onwTter 3a OykoBe wyme Cpduje
(Mirkovi¢, 1969). 3anpeMWHCKM MHAEKC cacTo-
juHe (stand volume index — SVI) uckasaH je Kao
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penaTMBHA NPOMEHaA 3anpemuHe, U3padyHaTe Kao
KOIMYHUK pasfiMKe 3anpemMuHe y MOMEHTY npe-
Mepa 1 3anpemMunHe NPBOr Npemepa Kpo3 3anpe-
muHy npsor npemepa (Klopcéi¢, Boncina,
2011). BpeaHocT SVI kpehe ce y pacnoHy og -1
(kaza je KomnneTHa cacTojuHa noceveHa) Ao +oo:

SV, =V
svi, :[sty’d] (1)

i,yold

i - rpyna apseha nnau nojeamHayHe spcte gpseha,
y - ToAMHa y KOjoj je n3BpLleH npemep,

yold - rognHa npBor npemepa,

SV - 3anpemuHa (m*-ha?)

Tekyhu 3anpemMmnHCKKM NpupacT je godunjeH me-
TOAOM MpPOLLEHTa NpupacTa, Npu Yemy je npote-
HaT npupacta ogpeheH Ha &asu perpecuoHmx
MOZENA KOjW M3paykaBajy HEerosy 3aBUCHOCT Of,
O6poja ctabdana, AumeHsunja cpegrber ctabna u
ydyewha y cmecu KOHKpeTHe BpcTe papseha
(Bankovic et al., 2002).

PE3YATATHU

Bpoj ctabana no xekrapy, ocum y 131. ogesrve-
HY, KOHCTAHTHO OMaZa TOKOM NMocMaTpaHor nepu-
ofa. Ha noyetky nepuoga, 1960. rogmHe, oH ce
KpeTao og 413 y 131. opemwerby fo 546 y 75. one-
Jbetby, a Ha Kpajy nepuoga, 2010 roanHe, U3HO-
cuo je 356 y ogemwerby 66 fo 556 ctrabana no
XeKTapy y ogemery 131. MpoceyHo cmambeme
Opoja ctabana y oge/bersmma 64, 66 n 75 ToKom
nepuoga og 50 roanHa nsHocuno je 19%, ogHo-
cHo nosehare y 131. ogesmwery duno je 42% y
OAHOCY Ha noyeTHU nepuog. Cmamewe dpoja
ctadana yrnaBHOM je Be3aHO 3a OyKksy, a noseha-
He 3a jeny. Ha Ol (ocum Or-8) dpoj ctadana To-
KOM BpemeHa Takohe uma onagajyhu tpeHa. OH
ce 1955. roanHe kpetao og 370 Ha OM-8 po 776
ctadna no xekTapy Ha Of-4, a 2005. roanHe og,
327 Ha OM-1 go 599 Ha Ofl1-8. MNpoceyHo cmakbe-
e dpoja ctadana Kaga cy y nutawy OM-1, OM-2
1 OM-4 sehe je y o4HOCY Ha ofe/berba y Kojem cy
OBa Nosba NOCTaB/beHA, M3HOCK 32% U Be3aHO je
3a cBa Tpu eamduKatopa, ¢ TMM Aa je Ko dykse
HajusparkeHuje. Mosehare OBOr enemeHTa Ha
On-8 nsHocu 51% noyeTHor dpoja ctadana U uc-
K/bYYMBO Ce jaB/ba KOZ jesie Mannx npeyHuka.
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3HavajHe NpomeHe perucTpoBaHe cy U y fe-
O/bUHCKO] CTPYKTYpW, KaKo Ha HUBOY OAe/beHa,
Tako M Ha OfN (Pototabnuua I/Tpadpukonn 1-8).
MowTo je jena AOMMHaAHTHA BpcTa apseha y oBMM
Lwymama, guctpudyumja yrynHor dpoja ctadana no
[e8/bMHCKMM paspeyma v eBUAEHTMPaHe Npome-
He y MOCMaTpPaHOM Mepuoay y AMPEKTHOj cy Be3n
ca oBom BpcTom Apseha. 3ajeaHnYKa KapaKTepu-
CTUKA UCTPAXKMBAHUX Ofe/bera, ocum 3a 131, je-
CTe NepMaHeHTHO cmatrberbe Opoja ctadana npeu-
HMKa 20-39 cm. Ha ON (ocum OM1-8) cmarberbe je
BE3aHO 3a cTabna npeyHuka 10-29 cm, ca AMpPeKT-
HUM HEraTMBHUM MMMAMKaLMjaMa Ha odpHyTy ,J“
pacrogeny, KapakTeEPUCTUYHY 3a NpedupHe Wyme
(Liocurt, 1898). 3ajegHuuko 3a Ol n oge/berba
je ysehame dpoja ctabana npeyHuka usHag 50
cm, Npu Yemy je oBa nojasa n3parkeHuja Ha Orl.

MpomeHe y pacnogenu dpoja ctadana Ha ro-
OMWHEM HUBOY Y UCTParKMBaHUM ofe/beruma
KpeTane cy ce NpoceyHo y UHTepsany oA -1,3 oo
1,1 ctabana. Ocum y 131. opesberby y LEAUHN U
npsor ged/bUHCKOT paspesa y oae/berbnuma 64 m
66, HeraTuBaH TpeHA, dpoja cTadana KoOHCTaTOBaH
je po npeyHuka og oko 40 cm. HakoH oBor npeuy-
HUWKa, nocedHO HaKOH NpeyHuKa og, 50 cm, TpeHa,
je nosuTtmBaH. loguwe npomeHe Ha HUBoy Ol
M3parkeHunje cy y O4HOCY Ha NPOMeHe y ofesbe-
HMMa U npoceyHo ce Kpehy og -3,1 go 1,8 crada-
na. Oo npeyHuka og 40 cm cBu Aed/bUHCKK pa-
3pean MMajy HeratMeaH TpeHna dpoja ctabana,
ocum Ha Or1-8. HakoH oBor npeyHuKka nosehasa
ce &poj crtadana, nocedHo cTadana jakux AUMeEH-
3unja (dototadnmua ll/TpadpukoHu 1-4).
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Bpoj ypacnux ctadana y MHBEHTAp cacTojuHe,
Kao MHAMKATOp BWUTAZIHOCTM MpedupHe wyme u
NPOCTOPHMUX OAHOCa (CBETNIOCHOI peXuma) y
WYMW, Y UCTPAXKMBAHUM ofesbersuma Behu je y
opHocy Ha Ofl. NMpoceyHo 3a aHanU3npaHa oae-
Jbera dpoj ypacnux cradana dykse usHocu 0,6,
jene 6,8, cmpue 0,5, a ykynHo 7,9 ctadana rogu-
WHe y nocmaTpaHom nepuody oz 50 rogmHa. Ha
ONN npoceyvaH dpoj ypacnux ctadana je cnegehu:
oykse 0,3, jene 2,3, cmpye 0,1 n ykynHo 2,7 cTa-
Oana roamuise.

Bucoke BpegHOCTM TeMesbHULE HA XeKTapy
octBapeHe cy e3 063Mpa Ha NepmaHEHTHO Cma-
terbe dpoja cTadana M To Kao AMpPEKTHA nocne-
AMUA HaroMunaBakba cTadana jakux MpeyvHuKa,
KaKo y ofesberbnuma, Tako n Ha Ofl. AKo ce u3y-
3Me He3HaTHO CMakbere BPeAHOCTU TeMesbHULEe
y OM-1y nepuoay 1975-2005 rogmHe ny 75. oge-
pery y nepmoay 1980-2010 rogunHe, y octanmm
one/mberbmma n Ol oBaj eneMeHT KOHTUHYMPAHO
pacTe. Ha noyeTKy aHanu3MpaHor nepnoaa spes-
HoCTM TemesbHULe Ha Ol Behe cy Hero y ogesbe-
HbUMa Yy Kojuma ce Hanase osa Ol u T0 32 0,8-
10,8%. Ha «kpajy nocmatpaHor nepuopga
2005/2010 roamHe oBe pas/nKe Cy U3paxkeHuje u
n3Hoce 16-32,8%. Yeeharbe TemesbHULE Y 50-ro-
OMWHEM Nepuoay M3parkeHuje je Ha O u kpehe
ce y pacnoHy 34,7% (OMN-8) oo 58% (OM-2). Y nc-
TOM nepuoay yBeharbe TemerHULE Y ofe/berbn-
Ma usHocu 7,6% (opemwerse 64) no 26,8% (oae-
/bewe 131). Ha Kpajy nocmaTpaHor nepuopaa
2005/2010 roauHe Hajsehy TemesbHMLy Mma 131.
oges/berbe y Kojem oHa usHocu 37,8 m?-ha™. Ha
On 1o je ON-2 ca Tem/bHUUOM o4 55,7 m?-ha™

(Pototabnuua lli/TpadukoHn 1-8). Jena je Hocu-
NaL, BUCOKMUX BPeAHOCTU TeMe/bHULE CaCTOjuHeE,
anu je 3HayajaHo yyewhe n dykse.

MpomeHe y dpojy ctadana AUPEKTHO cy ce
oapasusie Ha BpPegHOCTU 3anpemuHe. YNpKoc Yu-
HEHUUM [a je AOoWN0 A0 CMakbera Opoja cTada-
la TOKOM aHa/u3upaHor negeceToroguviikber
nepuoaa, 3anpemuHa, Kako Ha orieHUM NoBp-
WMHAMa, TaKo U Yy ofe/berbnMa, NepMaHEHTHO
pacte. Y odyxsaheHum ofe/berbMMa 3anpemumHa
Ha Kpajy neproga nosehana ce npoceyHo 3a 178
m?3-ha™* ogHocHo 47%. Hajseha BpeaHocT oBor
eflemeHTa y M3Hocy og 605 m?-ha™! KoHcTaToBaHa
je 2010. roamnHe y 66. oaesbersy, ca yyewhem jene
on, 79%. MNpoceyHa 3anpemunHa ctadana Ha Kpajy
nepuoga Kpetana ce y uHtepsany 0,81-1,67 m’/
cwabny. Ha Or, 3anpemuHa ce nosehana npocey-
Ho 3a 330 m*-ha™* unn 72,2%, a Hajseha BpegHocT
3abenexkeHa je 2005. roguHe Ha OM-2 y M3Hocy
on, 898 m’-ha™, y Kojoj jena yyectsyje ca 71%.
MpoceyHa 3anpemnHa nojeguHayHux ctadana Ha
Kpajy nepnopa Kpetana ce y nHtepsany 1,19-2,41
m3/cuiabny.

3anpemuHcku uHaekc (®ototabaunua IV/Mpa-
dukoHn 1-2) notephyje nepmaHeHTo yBeharbe
3anpemuHe y UCTPaXKMBAHMM OAe/berbMa, OAHO-
cHo Ol ToKoM BpemeHa. 3a ofe/bera 0Baj Koe-
dULMjeHT NpoceYyHo U3HOCK SVI 1960.1050) = 0,100
SVI(1981-2010) =0,469. 3a ornegHa nosba SVI(1955_1975) =
0,426 n SVIum’zOOSJ = 0,723. U3 n3HeTux BpeaHo-
ctn SVI Bugm ce pa je fo 3HatHujer noseharba
3anpemuHe gowno y nocnegrux 30 roamHa, U aa
je OHO MHTEH3UBHMje Ha OreAHUM MOBPLUMHAMA
Hero y oge/bernma.
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MpomeHe y cmecy TOKOM BpemMeHa KapaKTe-
puwe cmarbere yyelwha Sykse n nosehare yye-
wha jene (dototadnumua V/Tpadpukonn 1-8 ). Cma-
Here yyelwha dykBe y CMecu M3paXkeHuje je Ha
HMBOY ofesberba. Ha nouyetky nepuopga, 1960.
roanHe, yyewhe dykBe usHocuno je 41-48%, a
HakoH 50 roauHa yyewhe oBe BpcTe apseha y
YKYMHOj 3anpeMmnHM 3HATHO je CMarbeHO M TO Ha
nsHoc 13-22%. Ha ON yyewhe 6ykee 1955. roau-
He KpeTano ce y pacnoHy 37-53%, a Ha Kpajy aHa-
nnsunpaHor nepuoga 16-35%.

MpoceuHe BpeaHocTV Tekyher 3anpemuHCKor
npupacTa y ofie/berrMa KpeTane cy ce y MHTepBany
9,6-12,9 m*-ha™, wro je noseharbe og 34%. Ha Ol
BpeaHocTv npwupacta cy sehe, 10,3-14,9 m*-ha’,
Kao u npoueHat noeehaa, Koju y 04HOCY Ha no-
YeTHU nepuog msHocn 45%. Mehytum, ako ce
nocmaTtpa NpoLueHaT NpMpacTa, Kao jegaH of, UH-
AMKaTopa BUTANIHOCTU U NPOAYKTUBHOCTU LLIYMa,
[obujajy ce Apyraumju ogHOCK Ha penaumju oge-
Jberba-0rll. UHTeH3uTeT npupawhusatba je Behny
one/berbMMa M Ha NOYETKy nepuoga NpoceyHo
n3Hocu 2,54%, pok je kog OM 2,31%. Pasnuke cy
3HATHO M3paKeHMje Ha Kpajy nepuoga Kaga npo-
LeHaT npupacTa y oge/berbrMma NpocevyHo U3HOCH
2,32%, a Ha OMN 1,9%. Yuewhe jene y npupacty,
KaKo y ofe/berbMma, Tako u Ha Of, npoceyHo um3-
Hock 80%.

AVICKYCHJA

CtanHe ornegHe NoBpLlUMHE YKasyjy Ha To Aa
cy NpedupHe Wwyme AMHAMUYHU NPUPOAHU CUCTE-
mu (Boncina et al., 2002), a Jovic et al. (1991)
NCTUYE [a Ce KOPEKTHM U Noy3aaHu O4roBOpU Ha
BehnHY NUTakba BE3aHWUX 33 NPEOUPHY LWyMy MOTy
£08UTK jeAMHO Ha OCHOBY Or/lega M AYropoyYHMX
CTaLMOHapHUX Npoy4YaBatba. YKOMKO NocToje no-
Oaun y BpeMeHCcKom Hu3y, moryhe je geta/bHO
PEKOHCTPYMCATU ANHAMUKY, MPOMEHE Y CTPYKTY-
pu 1 cactasy BpcTa Apseha y cacTojuHama y ay-
Kem BpemeHckom nepuoay (Klopci¢, Boncina,
2011; Boncina et al., 2014). Y nepuoay oa 50
roguHa Ha ctanHum Ol Tape KOHcTaToBaHe cy
3Ha4ajHe CTPYKTypHe NpomeHe, npomeHe dpoja
ctadana, TemesbHULE, 3anpeMnHe, yyewha BpcTa
apseha y cmecu, 3aNpeMUHCKOr npupacta Uta,.
MpomeHe cnadujer MHTE3MTETA Aecune cy ce uy
ofe/berbMMa Y Kojuma cy uctpaxmusaHe Ol ocHo-

BaHe. MpoyyaBajyhn AUHAMUKY UCTUX UAWN CNNY-
HUX TMNOBA WYyMa dyKBe-jene u jene-cmpye-dykse
y pernony (Cavlovi¢, 1999; Klop¢i¢, Bonéina,
2011; Keren et al., 2014; Bondcina et al., 2014),
Kao 1 y cpeahoj EBponun (O'Hara et al., 2007;
Vr$ka et al., 2009), ytBpheHe cy n3BecHe Cany-
HOCTM ca Wymama Tape U ca npouecuma Kojuma
cy oHe 3axBaheHe, ann 1 3HaYajHe pas3anke. Heka
Of, OBUX UCTParKMBarba KopuwheHa cy y gabum
KOMMapaTUBHMM aHanM3ama.

Bpoj cTtadana y UCTpaxknBaHUM OLE/bEHNMA,
ocuM Kog, ofaesbersa 131, cmarbMo ce npoceyHo
3a 19%. UcTtoBpemeHo, NpoceyHo cMmakere dpo-
ja ctabana Ha OMN, ocum Ha OM-8, nsHocuno je
32%. Pasznor oBakBOr 04HOCA NEXU Y YNHEHULM
[a je usnyyeHun 6poj ctadana u3 ogesberba, npe-
OMPHOM CEeYOM W MPUPOLAHUMM OLYMUPAHEM,
KOMMNEH30BaH MHTEH3UBHUjUM noamaahusareem,
OAHOCHO ypacTakem. Y yCnoBMMA CIOHTAHOr pa-
3BOja CaCTojuHe Ta KOMNeH3aumja u3ocTtaje, no-
wTo je &poj ypacamx ctabana MUHMManNaH uan
0Baj Npouec N30cTaje, Kao nocaeamua HenoBo/b-
HUX NPOCTOPHMX OAHOCA, OAHOCHO HEMOBO/bHUjEr
CBET/IOCHOT pexKmMma. Y Npuaor oBOj TBPAHMU je
YnreHuua Aa je Ha Ol y nocmatpaHom nepuoay
[OLUN0 A0 3HAYAjHOT CMakbeHba YNPaBO HajTakbMX
ctabana, npeyHmKka 10-20 cm, WwTo y ofe/bernma,
Y YC/IOBMMa MHTEH3UBHOT ra3foBatba, TO Huje dmo
C/ly4vaj. 3ajeaHMYKA KapaKTePUCTMKA UCTPaXKMBa-
HUX ogesbera u Ol jecte nosehare dpoja cTa-
b6ana jaknx gumeHsmja, NnpeyHunKa npeko 50 cm,
npu Yemy je OBa MojaBa M3paxeHwuja Ha Ofl. V3-
POK Y rasfloBaHMM LUYMama MoKe SUTU Yy KpyTom
cxBaTakby MPEYHMKA CeYmBe 3peaocTu U cnadujum
3axBaTMMa npedupHe ceye y 0BMM KaTeropujama
crabana, a nocneauue ce orneaajy y HapyllaBary
TUNUYHE NpedupHe CTPYKType U Y U3BECHUM MNOo-
pemehajuma (ycnopaBakby) AMHAMMUKE OBMUX
wyma. Koa cactojuHa Koje ce CnoHTaHO passujajy,
HaromuiaBake ctadana jaknx guMeHsuja y ogpe-
HeHom nepuoay pasBoja je onmucaH npouec
(Cavlovi¢, 2000; O’Hara et al, 2007;
Obradovi¢, 2008; Panti¢ et al., 2012), c Hera-
TUBHMM MMNANKaLMjaMa Ha nogmnahuearbe, ypa-
CTakbe, CTPYKTYPHY M3rpaheHocT, na u COPTUMEHT-
HY BpPeAHOCT TakBMX wyma. [lpema TOMe,
KOHTPO/Ia KOjoM ce Merba 6poj cTadana 1 HUxos
NPOCTOPHM pacnopes OCHOBHU je eNleMeHT npe-
OupHOr rasaoBarba, Koju MMa 3a Un/b CTBapare
NOBO/bHUX MNPOCTOPHWUX OAHOCA Yy NpPedUpHO]
wymn (O'Hara, Gersonde, 2004).
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Cmarberse dpoja ctadana y npedupHum wy-
Mama je nojaBa KapaKTepucTuMyHa 3a BehuHy 3e-
Masba jyrouctoyHe Espone (Diaci et al., 2011).
CnnMyHa AMHaMMKa OBOr efleMeHTa KOHCTaTo-
BaHa je M Yy MeloBUTMM Lymama OyKBe U jene y
XpBaTCKOj, y ra3guHCKOj jeauHuun benesuHe
(Cavlovi¢, 2000), y CnoseHuju y JleckosHoj [o-
nvun (Klopcié, Boncina, 2011), y bocHu y MNe-
pyhuum (Keren et al., 2014) n y cpear0j EBponu
(O’Hara etal., 2007). Takohe, Kaga ce y LeAnHN
aHanusmpajy npedupHe wyme jene, cmpye u dy-
KBe Ha 60/bMM CTaHMWTUMa Tape (Tvn wyme 750)
NPUCYTHO je NepmMaHeHTO CMakMBarbe Opoja
ctabdana (Medarevi¢, Obradovi¢, 2007;
Obradovi¢, 2008; Medarevié et al.,, 2010).

Cmarbetrbe Opoja TaHKMx cTadana, y3 noseha-
e yyewha ctabdana jaumx npeyHuKa, pesyntmpa-
N0 je noBehartbem TeMesbHULE, KaKo Y 0Ae/betbu-
Ma, Tako 1 Ha OIl. MNojasa je nspaxkenuja Ha OI,
Yy YCNOoBMMa CMOHTAHOr pa3Boja, Te je Ha NoYeTKy
nepuoga temesbHuua Beha 3a 0,8-10,8%, a Ha
Kpajy nepuoga 3a 16-32,8%. y ogHoCy Ha oaesbe-
Ha y Kojuma cy Ol ocHoBaHe. MaKcumanaH ms-
HOC OBOI enemMeHTa permctpoBaH je y 131. oge-
/bewy og 37,8 m*ha™?, a kKaga cy y nutarby Ol,
Ha Orl1-2 Ha Kojem je Temes/bHULLA HA Kpajy nepu-
ofa usHocuna 55,7 m?-ha*. Npoydasajyhu amHa-
MWKy npawyma jene, dykse n cmpye y CnoseHumju,
XpBaTckoj, bocHu 1 XepuerosuHu n Cnosaykoj,
Diaci et al. (2011) KoHcTaTyjy CANYHE BPEAHOCTH
TemesbHUUe og 33,6 m*-ha™ po 59,0 m*-ha™. Y
npawymm Jlom, Ha yetmpu OM, Drini¢ (1956) je
yTBpAMo TemesbHuuy oa 39,2 m?*ha? po 57,9
m?-ha?, a Lucié. (2012) y npawymu Nepyhuua og,
34,6 m*-ha?po 76,4 m?*-ha=. BUCOKM U3HOCK Te-
MeJ/bHULA Y UCTPAXKMBAHMM LUYMaMa jene, cmpye
n dykee Ha Tapu, npoaykosahe u BUCOKe 3anpe-
MWHe, MOCedHOo y cacTojuHama Koje cy npenywre-
He CMoHTaHOM pa3Bojy. MehyTum, B1coKa 3anpe-
MWHa HUje jeAVHU UW/b ra3foBatba NpedupHUM
wymama. OuyBarbe npedupHe CTPYKTYpe, Y3 KOH-
TUHYMPAHO U KOHTPO/IMCaHO OOHaB/batbe, ypacTa-
e, Bpeme npenasa, kao u odesdehere GyHKLM-
ja Wwyma 13 KaTeropuje 3aWTUTHUX, EKONOLKUX U
COUMjaNHUX, jeJHAKO CY BaXKHU LM/bEeBU ra3gosa-
Ha 0BMM Wymama. OBK LM/bEBM MOTY Ce OCTBa-
pPUTU CaMO MHTEH3UBHUM ra3goBakbeM Yy OKBUPY
Kojer ce npednpHMM cedama HaBedeHW npoLecu
ycMepaBajy Yy ¥e/beHOM NpasLyy, OLHOCHO Y Npas-
Ly rnoctusarba TpajHO npedupHe wyme, godpor
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34paBCTBEHOr CTaka U BenuKe GyHKUMOHaNHe
BpeaHocTu. lMpenywTare cacTojuHe CMOHTAHOM
paBojy, 3HAa4YajHO M Y penaTMBHO KPaTKOM nepuo-
A4y cMatbyje ce moryhHocCT noctusarba gepuHnca-
HUX LUu/beBa.

Moseharbe 3anpemuHe y 04HOCY Ha MOYETHU
nepuos,y oaesberbmnma nsHocu 47% (178 m*-ha™?)
NpoceyYyHo, a Ha OreAHMM MOBPLUMHAMA OHO je
nspaxeHuje n usHocu 72% (333 m*-ha™). Osa no-
jaBa je KapakTepucTUYHa 3a npedupHe WwWyme jene,
cMpue 1 dykBe Ha do/bMM cTaHUWTMMa Tape (Tvn
wyme 750), y Kojuma ce npoceyHa 3anpemuHa y
40-roguwrbem nepuogy ysehana 3a 18,8%
(Medarevi¢, Obradovi¢, 2007; Obradovic,
2008). NocedHo cy 3HayajHe NpomeHe y pacnoge-
/M 3anpemuHe no nojeauHNM Aed/bUHCKUM KaTe-
ropujama. Nosehake MHBEHTapa u3Hag 50 cm,
Koje y oge/berbMma y npoceky nsHocn 120%, He-
raTMBHO Ce OAparkaBa Ha CTPYKTYpHY CTaduaHocT
MU AMHAMWKY OBMX LIYMa W YKasyje Ha HYXHOCT
jaumx 3axBaTta npedupHe ceue y oBe KaTeropuje
ctadana. Y ycnoBMma CnoHTaHOr pasBoja 0BO Mo-
Beharbe MsHocn 230% v MHAUUMPA Ha eBONYUMjY
LWyMa Ka jeAHOCNpaTHUM odpacTMma U yaasbasa-
e o npedupHe cTpykType. MakcumanHe 3anpe-
MWHe OcCTBapeHe cy y 66. ogemewy og 605,4
m?3-ha™, ca yuewhem jene og 79%, 0OAHOCHO Ha
On-2 op, 898 m*-ha™ y Kojoj jena yuyecTsyje 71%.
MpoceyHa 3anpeMuHa y rasgoBaHUM Lymama
KpeTana ce og 0,81 oo 1,67 m3/ctuabdny, a Ha O,
r4e ce cacTtojuHe CNOHTAHO pa3BWjajy, OBa 3anpe-
MuHa je seha u nsHocuna je 1,19 go 2,41 m’/
cuiabny. OBe BpAHOCTU MHAWLMPAjJY BUCOK NPOU-
3BOAHU MOTEHLMjAI MELIOBUTUX LIYMa YeTUHapa
1 nuwhapa Ha cTaHuwTMma Tape. Bucoky npou-
3BogHoOCT WwWyma SyKBse u jene, ca unu 6e3 cmpue,
3abenexnnu cy mHorm aytopu. Stojanovié et al.
(2008) Ha 3naTapy perucTpyjy 3anpeMuHy oa 628
m?3-ha™'y Kojoj jena yyectsyje ca 64%. 3anpemuHy
oa,671,2 m*-ha™ koHcTaTyjy Anié¢, Mikac, (2008)
y npawymun ,Hopkosa yBana“, y HauuoHanHom
napky MnautBuuka jesepa, XpBaTtcka. [pema
Govedar et al. (2006) u Dukié¢, Maunaga
(2008) 3anpemuHa Ha oreaHMM NOBPWMHAMA Y
npawymu JSlom je 1.108-1.216 m*-ha™, nok npema
Keren et al. (2014) n Motta et al. (2011) npo-
ceyHa 3anpemuHa y Lenoj npawymu Jlom usHocu
763 m*-ha™. Npema Keren et al. (2014) npoceu-
Ha 3anpemMuHa y npawymu Jaw msHocm 1.215
m?3-ha™, a y Mepyhuum 937 m3-ha™’. Ha Tapu, y
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pesepBaTty PayaHcka LUmwmBosuua, Panti¢ et al.
(2012) KoHcTaTyjy NnepmaHeHTHO yBehakbe 3anpe-
MWHe y TOKy 50-roguwrber neproaa, Tako Aa oHa
y 2010. rognHn goctuxe 800 m3-ha™. Y 3aBucHo-
CTn of, pa3BojHe dase u dpoja ctadana, Korpel
(1996) y npawymama CnoBayke HaBoAM Aa ce
3anpemuHa Kpehe og 450/550 m3-ha™ po
900/1100 m?-ha™, npun 4yemy uctnye aa je sanpe-
MWHa BULWA aKo je yyewhe yeTuHapa (nocedHo
jene) y cmecu Behe, umme jacHO yKasyje Ha To Aa
je jena Hocunau, BUCOKe NPOM3BOAHOCTU OBUX Me-
LWOBMUTMX WyMa. [la je jena Hocunay, NpounsBoatHbe
Yy MELIOBUTMM Lymama ca OYKBOM M CMPUYOM, Mo-
TBPHEHO je 1 OBMM UCTPaXKMBarbUMA.

3HavajHe NpoMeHe y UCTPaXKMBaHUM LUyMama
Tape y aHanu3upaHoM nepuoay Aecue cy ce 1
norneny pasmepa cmece. Yuewhe jene y yKynHoj
3anpemunHu nosehano ce y cBUM ofesberbrma U
On Koja cy duna npeameT 0BUX UCTpaXKmMBakba. Ha
Kpajy nepuoaa, yaeo YeTuHapa (jene u cmpue) y
YKYNHOj 3anpeMuHn Kpehe ce og 78% po 84% vy
ofe/bernma, 0OgHOCHO of 75% pno 84% Ha OlN. Ha
NMoYeTKy aHa/IM3npaHor nepuoga yyewhe yetuHa-
pa duno je 50-57% y opemwersnuma n 47-63% Ha
Or. Mpoyyasajyhn AMHaMUKY NPedUpHUX Wyma
MHOIM ayTopu 3anasuau cy NpPOMeHe y CMecH,
ann BehrHa KX KOHCTaTyje Wupere dykse Ha
pauyH jene (Cavlovi¢, 2000; Bonéina et al.,
2003; Vrska et.al., 2009; Diaci et al., 2011). YBe-
hambe yyewha jene Ha Tapu NO3UTUBaH je TpeHs,
jep 6e3 3HauajHujer yagena jene y wymama dykse
W jene n lWwymama jene, cmpye u dykBe Ha eBpon-
CKOM npocTopy Huje moryhe noctuhu n ogpatu
cTadunHy, NPON3BOAHO U GYHKLMOHANHO Aeno-
TBOPHY NpedupHy wymy. Mehytum, He Tpeda ry-
duTn 13 BUAA HU 3Hayaj OyKBe Koju ce ornena,
npe ceera, y pasnaraky xymyca. Mileti¢ (1962)
no OBOM NUTaky HaBoaW ,,oTnpunmke 20% y4ye-
wha GyKBe Yy CMecH HEOMXOAHO je 3a OApKaBarbe
3em/buLwWTa Yy Aodpom cTamy”. Ykonuko du ce Mu-
netuhesa TBpAHbA, OBAKO reHepasiM3oBaHa, Npwu-
XBaTWNA Kao TayHa, nag yyewha dykse y mello-
BUTUM LIyMmama jene-cmpye-Oykse Ha Tapu ca
45% Ha 26% npoceyHo 3a Ofl, ogHocHO ca 44%
Ha 17% y ofe/berbMMa, y penaTMBHO KPaTKOM
BpemeHcKom nepuoay og 50 roauHa, genyje 3a-
OpurbaBajyhe, He camo ca acnekTa cTakba OBUX
3emsbuWTa, Beh 1 ca acnekTa ouyBaka NpupoaHe
Komnosuumnje osux wWwyma. Mpobnem popaTHo
KOMIMJ/IMKYje OTEKaHO MM NMONTYHO OACYCTBO 0O-

HaB/barba SykBe y ycnosmma Tape. CBaKako ga
jefilaH o, pasnora Tpeda TPaXKUTU Y YNHEHULM Aa
je dykBa, y ofHOCY Ha jeny u cmpyy, Makbe Tone-
paHTHa Ha 3aceHy M Ja Kao TakBa 3axTeBa Behu
npocTop 3a pacT u §o/bM CBETNOCHU pexum. Me-
HyTMm, HaromunaHa ctadna jakux gumeHsuja pe-
AyKyjy npoctop SyKBM 3a 0OHaB/bakbe.

Ha Kpajy nepuoga y rasgoBaHum Lymama Te-
Kyhv 3anpemMUHCKM NpupacT je J40CTUrao npocey-
HU nsHoc og 12,9 m?-ha™, wTo je noseharbe of
34%. Y ycnoBMma CMOHTaHOr pa3Boja OH M3HOCK
14,9 m?-ha™ npoceyHo, y3 nosehawe og 45% vy
ofHOCY Ha NoyeTHU nepuos. Jena je Hocunal, ose
npoussogHocTh ca yyewhem og 80% y oda cay-
yaja. UcTparkyjyhu cTpyKTypHe 1 NpousBoaHe Ka-
paKTepUCTUKe TUMOBA LIYMa HaLMOHAIHOT MapKa
Tapa, Medarevi¢, Obradovi¢, (2007) y cacto-
jMHaMa npalwymcKor KapaKTepa KOHCTaTyjy npo-
ceyHy BpeAHOCT Tekyher 3anpeMmnHCKor npupacta
o4 15,9 m*-ha™ 1 npoceyHn NpoLeHaT 3anpemuH-
cKor npupacta og 2,24%, a Stojanovié et al.
(2008) y wymama jene, cmpye v dykBe Ha 3naTapy
Senesxe npupact og 12,0 m*-ha™. Kaga je y nura-
HbY MPOLEeHAT NPMpPacTa, Kao Noy3AaHuju UHAMKa-
TOP BMTA/IHOCTU LIYyMa M AUHAMMUYKKUX npoLeca y
H0j, Y UCTPaXKMBaHMM ofe/berbMMa OH je ca
2,54% onao Ha 2,32%. Y OIl, 38or ycnopeHe au-
HaMMWKe, OBaj Naj, je U3Pa*KeHuju U U3HOCK ca
2,31% Ha 1,91%. Onapgajyhu TpeHA npoueHTa
npupacra, NocedHoO y ycsioBUMa CNOHTAHOr pa-
3BOja, yKa3yje Ha ogpeheHe duM3nONOLLKE, CTPYK-
TYpHe 1 npoctopHe nopemehaje y 0BUM Wymama.

3AKAYYIH

JepaH opf, HajTeKMX 3agaTaka npedupHor ra-
34,0Batba jecte NocTUhK 1 TPajHO o4 PMKaTU TUMMY-
Hy npedupHy cTpyKTypy. MehyTum, HepeanHo je
OYEKMBATU Aa CTPYKTypa M cactaB BpcTa apseha
npedupHMX WymMa OCTaHy HEMPOMEHEHU TOKOM
BPEMeHa, LITO Cy MoKa3asia U OBa UCTPaxKMBama.
EBMaeHTMpaHe cy 3HayajHe NpoOMeHe aHanusunpa-
HUX e/leMeHaTa y MeLoBUTUM LLyMaMa jene, CMp-
ye 1 dykse Ha Tapu Tokom 50 roguHa, duno aa cy
HacTane Kao nocneamua aHTPOMoreHnx Uam npu-
POAHUX YyTULLAja UM HUXOBOT cagejcTea, duno ga
Cy NO3UTUBHE UM HEraTUBHE.

Onapawe Opoja ctadana y HajTatbum ae-
O/bUHCKMM KaTeropujama KOHCTAaTOBAHO je U Kop,
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CHerkaHa Obpagosuh, damjaH Mantuh, Munad Mepapesuh, busbaHa Wbykrh

LyMa ca peJOBHUM ra3floBakbeM U KOf, OHUX Koje
Cy Ce Mahbe-BULLE CMOHTAHO pa3Bujane. Y npBom
cny4ajy, 360r NOBO/bHMJEF CBET/IOCHOT PEXUMA U
NPOCTOPHMX OAHOCA AE0 MU3y4yeHUx ctadana ce
KOMMNEH3Yyje KOHTUHYMpaHUM nogmnahrsarbem u
ypactatbem, na je HeratuBaH edeKaT OBaKBoOr
TpeHAa Ha CTPYKTYpHY M3rpaheHocCT oBMX LUyma
ybnaxeH. Y cayyajy cnoHTaHOr pa3Boja 0BM Npo-
Lecu cy HeOBO/bHU, Y NOjeAMHUM CyYajeBUMa
noTnyHo M3ocTajy, Te nag dpoja TaHKMx ctadana
MMa M3Pa3nTO HeraTUBaH yTULAj Ha CTPYKTYpY U
nepcrneKkTUBY TaKBUX CacTOjUHa.

3ajeHMYKA KapaKTepPUCTMKA, U3paXKeHuja y
cacTojMHaMa npenywTeHUM CMOHTAHOM Pas3Bojy,
jecte n Haromunasare ctadana Behux npeyHuka.
Pe3synTtaHTa cy BUCOKM M3HOCK TEME/bHULLE, OAHO-
CHO 3anpemuHe y 0BMM Lymama. NcK/byumBo ¢
€KOHOMCKOT acrneKkTa, oBakas TpeHza du ce morao
OKapaKTepucaTu Kao no3utueaH. Mehytum, Hera-
TUBHM yTMLAjM OoBOT Npoueca cy SpojHu, orneaajy
ce y ycriopaBakbe pa3soja npedupHe wyme, oTte-
KaHOM nogmnahuBakby M ypalTakby, nocedHo
ctadana dykse, nopemehajy cTpyKkTypHe nsrpahe-
HOCTM U, Y KpajHOj MHCTaHLM, Y Makb0j GyHKLMO-
Ha/IHOCTM OBWX LIYMa, W Kao TaKBM Hanaxy Aa ce
npoLec HaromuaaBaka 3anpeMmHe y jauum ae-
O/bUHCKMM KaTeropujama HeraTMBHO OLLEHW. Y3-
POK OBOME Yy LWIyMama y KOjuMa Ce MHTEH3UBHO
rasgyje moxe dUTK y KpyTOM CXBaTakby NpeyYyHMKa
ceunBe 3pesiocTU U Yy HeAOBO/bHUM 3axBaTUMA
npednpHOM Cevyom y jaum MHBEHTAp.

C acneKkTa ouyBakba NpUpoAHe KOMMo3uuuje
OBMX LIYMa, Kao NPETNOCTaBKe HUXOBE EKO/IOLLIKE
cTadbunHoctu, 3adpurasajyhu je 3HauajaH nap,
yyewha dykse y cmecu. M oBa nojaea je usparke-
HMja y cacTojMHAaMa Koje Cy ce CMOHTAHO pa3Buja-
ne. Muwsbera CMO Aa jefaH of, Y3pOKa Nexu
ynpaBo y HEMOBO/bHUM MPOCTOPHUM OAHOCMMA
KOju BNafajy y OBUM LUyMamMa U KOju ce jaBsbajy
Kao nocseguua HaromuaaBakba cTadasia jakux
npeyYyHuka. Y ogHocy Ha jeny u cmpuy, OyKsa je
HajMatbe TOMIepaHTHA Ha 3aceHy U HefoBO/baH
NpoCTop 3a pacT. Y Tom cmucay, ctabna Besmnkux
OMMEH3Mja CBOjoM MO3ULMjOM M OpojemM oTexa-
Bajy odHas/barbe oBe BpcTe gpseha. Apyru pa-
37101 61 Morao duTu y YnrbeHUUM aa cy cradna
OyKBe cTapa (MMajy npalymcKu Kapaktep) u ¢u-
3MONOLWKKM cnada, WTO yMmakbyje KAnjaBocT ceme-
Ha oBe BpcTe gpseha.

Mopen BUCOKMX BPeAHOCTU 3anpemMuHe U Te-
Kyher 3anpemuHCKOr npMpacTa y Kojuma jena uma
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Hajsehu ygeo, nag NpougHTa NpupacTa, Koju je
nocedHO M3paeH y cacTojuHama ca CMOHTaHUM
pasBojem, Takohe je nocneguua HENOBOJbHUX
NPOCTOPHUX OAHOCA Y OBUMM LUyMaMa U U3MeLUTa-
Hba MPUpacTa ca cpeate jakmx Ha cTapa, jaka 1
¢dusmnonowkm cnaduja cradna.

MpeTxogHu 3ak/byyum noTephyjy YMkbeHULy
ha je npedupHa WyMa eKo/IOWKN cTaduaHa, anum
CTPYKTYPHO NaduiHa M A 3aXTeBa CTaJIHy UHTEep-
BeHLUMjy npedMpHOM ce4YOM Kao CpeacTBOM Ouy-
Batba W KOpEeKUMje CTPYKTypHe usrpaheHocTy,
perynucakba NpoCTOPHUX Of4HOCA U CBETIOCHOT
pexrma, y Be3n ¢ TUM M npoueca nogmnahusa-
Ha, ypalwTara M CBUX AMHAMMYKMX npoueca y
0BMM Wymama. bes npedupHux ceva, npenyLte-
Ha camoperynaumnjckum npouecnma (CMoHTaHOM
pa3Bojy), NpedupHa Wyma NocTeneHo OCMpOoMa-
wyje cTtabnnma y AOHEM U Cpefrbem CrnpaTy u
npeTBapa ce y jefHOC/NOjHY CTPYKTYpy Ca XOopu-
30HTa/IHUM CK/IOMOM, WTO ce Aewasa Ha Ofl
Tape. HeraTuBHM npoLecy Koju TpeHyTHO nocToje
y ra3goBaHMM LWymaMa, a Koju cy cnaduje uspa-
YKEHU Yy 0OHOCY Ha CcacTojuHe npenyLlTeHe ChoH-
TaHOM Pa3Bojy, Y Be/INKOj mepu du ce eNUMUHK-
cann cnodogHMjoM U UHTEH3UBHUjOM CEYOM Y
jaue ned/bMHCKe KaTeropuje.

McTparkmMBarba Yy MELIOBUTUM LUyMama u-
whapa 1 yeTuHapa Tape Tpeda HacTaBUTH, C akK-
LEHTOM Ha yTuUaj pasanymTux ceva (ctadbammmy-
HO, TpynUMUYHO npeduparbe WA HUXOBA
KomduHaLmja) Ha npouece oOHaB/bakba U ypacTa-
Ha, KAa0 U HA HYXXHEe CTaHWULIHE M CACTOjUHCKe
ycnoBe 3a ycnex osux npoueca. Og 3Havaja ou
duna v UCTparKMBakba y3poKa HecTaHKa OyKkBe Ha
Tapw, TEXHUYKOT KBasUTeTa cTadana jaknx ANMeH-
3Knja, nocedHo ctadana OyKBse, Kao W yTuULaja KIu-
MaTCKMX MPOMeHa Ha OBe eKocucTeme. 3Hayaj
MeLloBUTUX Wyma nnwhapa v YeTuHapa, nocedHo
HMXOB 3HaYaj y KOHTEKCTY caBpeMeHOor NoMMarba
ynore wyme 1 cBe pa3HOBPCHMjUX 3axTeBa Npema
H0j, Te HbMXOBa Mana NoOBPLUMHCKA 3aCTyN/beHOCT
y Cpdujn, naneko marba of NOTEHUMjaNHUX MO-
ryhHOCTM CTaHWLWITA, YNHE OBaKBa MUCTPaXKMBarba
HEONXOAHUM.

HanomeHa: 3axsasbyjemo ce MuHUCTapcTBY
npoceeTe, HayKe U TEeXHOJIOWKOr pa3Boja Peny-
Onunke Cpduje Koje je pUHaAHCKUjCKM NoapPrKano oBa
NCTpakMBakba Kpo3 npojekaT «OapXKuUBO rasgosa-
e YKYNHUM NoTeHUMjanuma wyma y Penydanum
Cpduju“- EBBP 37008.
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Abstract: The data of periodic complete measurements of permanent sample plots and com-
partments in which they were located in the period 1955/60-2005/2010 served as the basis
for this research. Two sets of data from a 50-year time span enabled a comparative analysis of
a number of structural and numerical elements of regularly managed selection forests of fir,
spruce and beech that more or less spontaneously developed in the sample plots. The number
of trees in low-diameter categories decreased in the regularly managed compartments, but it
was partly compensated by regeneration and ingrowth, which amounted to 7.9 trees per year.
In forests with spontaneous development, the ingrowth is either missing or minimal, and it
amounts to 2.7 trees per year. From the aspect of preserving the natural composition of these
forests and thus their biological stability, a significant decline in the number of beech trees is
worrying, above all in the lowest-diameter categories. The accumulation of large-dimension
trees is more pronounced in the sample plots in relation on the compartments with regular
management. This trend resulted in high basal area values (max. was observed in compart-
ment 131 and at the end of the analyzed period, it amounted to 37.8 m?-ha™, and in SP-2 to
55.7 m?*-ha™) and volume (max. 605.4 m*-ha™ was achieved in compartment 66, with a 79%
share of fir, i.e. 898 m3-ha™ in SP-2 in which the share of fir is 71%). Increase of volume in di-
ameter catagories above 50 cm amounts to on average 120% in compartments, and in stands
with spontaneous development to as much as 230%. Current volume increment is high and at
the end of the period it amounted to on average 12.9 m?-ha™ in the compartments, and 14.9
m?3-ha™ in the sample plots. In both these values the share of fir is 80%. However, increment
percentage, as a more reliable indicator of vitality and good living and stand conditions de-
creased from 2.54% to 2.32% in the observed compartments and from 2.31% to 1.91% in the
sample plots, under the conditions of spontaneous development. On the basis of the above,
certain disturbances and negative trends can be identified, both in regularly managed forests
and stands with spontaneous development, while they are significantly more pronounced in
the latter case. This is reflected in the unfavorable spatial relationships and light regime, and
consequently difficult regeneration and ingrowth (especially of beech) as well as the slowing
dynamics of these forests, which finally disrupts their structure and functional value. In reg-
ularly managed forests, the reason for that is the rigid understanding of the felling ripeness
diamater and lower intensity cutting of large-dimension inventory, which slowed down the dy-
namics and made regeneration and ingrowth difficult. More intensive operations in this part of
the inventory would provide a better spatial distribution of trees (horizontal and vertical) and
a a better light regime, while the development of these forests would be accelerated. This is
confirmed by the fact that forests with self-regulation processes (spontaneous development)
become gradually depleted in low and medium storey trees and turn into a one-layer structure
with a horizontal canopy which was observed in the investigated sample plots.

Key words: Mt. Tara, selection forests, spontaneous development, regular management



A COMPARATIVE ANALYSIS OF DIRECTED AND SPONTANEOUS DEVELOPMENT OF MIXED FORESTS...

INTRODUCTION

The forest of fir, spruce and beech Piceo-Abi-
etetum Col. 1965. (syn. Piceo-Fago Abitetum Col.
1965.; Piceo-Abieti-Fagetum moesiacum Misi¢ et
al., 1978) is a specific three dominant community
that occurs on Mt. Kopaonik, Mt. Stara Planina,
Mt. Zlatar, Mt. Tara, Mt. Golija, the Mojstir-
sko-Draske Mountains, the PeSter Plateau, and
some other places in Serbia. As a climate region-
al belt, this community can be found on Mt.Tara
and the Pester plateau (Gaji¢, 1992; Tomi¢ Z,
Rakonja, 2013). The relationship between
spruce, fir and beech in the association has
changed during the historical development of the
vegetation, depending on climatic conditions and
management practices (Tomié¢, Rakonjac,
2013). In structural terms, this community mainly
occurs as a selection forest of high productivity.
In the conditions of Serbia reaches an average
volume of 431 m3-ha*and a current volume incre-
ment of 9.6 m*-ha? (Bankovié et al., 2009).

In addition to their productivity, the signifi-
cance of these forests is reflected in their diversi-
ty of dimensions and species. Permanent, hori-
zontal and vertical non-uniformity are the basic
characteristics of the selection forest. Trees of
different varieties in diameter, height and age are
mixed on a relatively small surface, individually, in
smaller or larger groups (Mileti¢, 1950). The
root system of trees of various sizes uses different
soil depths, and the crowns occupy all the space
in a stand, which is why the selection forest has
a special microclimate characterized by favorable
relations among the stand, soil, light, precipita-
tion, air and soil moisture, as well as air flows
(Tomani¢, 1989). Therefore, the selection forest
shows higher biological stability compared to the
even-aged forest, especially in the case of natural
disasters (windbreaks, windthrows, snowbreaks,
etc.) and other kinds of damage (Milojkovi¢,
1959; Tomani¢, 1989).

The role of the forest has changed over time,
ranging from exclusively the production role to
the polifunctional-protective function, and the
ecological and socio-economic roles. Harmoniza-
tion and fulfillment of the ever growing and com-
plex requirements placed upon forests by differ-
ent users, while ensuring functional sustainability
is an imperative of modern forest management.

Due to the structural and every other complexity
and variety of the uneven-aged forest (in the wid-
est sense) it has a great functional value, and
represents a silvicultural form to which modern
forestry strives. Schiitz (1997) considers that the
selection forest is an optimal connection between
nature and economy and that selection manage-
ment systems enable the best combination of
different objectives from the groups of protective,
ecological and socio-economic ones. That is why
in the last few decades the interest of forestry
circles in the systems of selection forest manage-
ment has grown. These systems have been recog-
nized as natural (Larsen, 1995) and are associat-
ed with more pronounced diversity and higher
social value of forests (Schitz, 2002). Various
authors referred to these management systems
as “close-to-nature forest management”
(Mlinsek, 1996), “close-to-nature forestry”
(Schutz, 2001; Kenk, Guehne, 2001), “na-
ture-oriented forestry” (Koch, Skovsgaard,
1999; Larsen, Nielsen, 2007), “permanent
(continuous, constant) forest” (Anderson, 1953;
H&usler, Scherer-Lorenzen, 2001), “diversi-
ty-oriented forestry” (Lahde et al., 1999) and
“return to nature” (Gamborg, Larsen, 2003).
Selection forest management has been ap-
plied to mixed forests of beech-fir and beech-fir-
spruce in Serbia in continuity for a period longer
than half a century. Since 1960 the method used
on Mt. Go¢ and Mt. Tara is the control method,
i.e. its modification known as the Go¢ variety of
the control method (Milojkovié, 1962). The ob-
jectives of forest management in these forests
have evolved by volume and type. However, the
preservation of continuous selection structure is
a constant and imperative goal in the present pe-
riod. The reason for that is the fact that the se-
lection structure and its continuity are the neces-
sary precondition for fulfilling a range of other
goals of management in selection forests. Along
with the application of the control method on Mt.
Tara, a series of permanent sample plots (SP)
were established in mixed forests of fir, beech and
spruce. These SPs were periodically measured us-
ing total inventory, and apart from the necessary
removal of a small number of dry stems, the SPs
spontaneously developed. The data from these
SPs refer to a period of 50 years, which is a sig-
nificant timeframe in forestry and as such repre-
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sents an excellent quality base for the analysis of
spontaneous development in these forests. The
main goal of this research was to perform a com-
parative analysis of the development of mixed
forests of fir, beech and spruce, in which regular
management is applied to direct and control the
dynamic processes and spontaneous develop-
ment of this forest community in the SPs. The
comparison was done through a number of nu-
merical elements (number of trees, ingrown
trees, basal area, volume, mixture ratio and vol-
ume increment), their distribution and changes at
the annual and periodic levels. In this way, it is
possible to recognize certain laws and trends in
the spontaneous development of these forests, as
well as the effects of the selection forest manage-
ment method (controlled and directed develop-
ment) in terms of ensuring a number of manage-
ment objectives.

MATERIAL AND METHODS

Research object

The research was performed in the FMU
“Tara”, i.e. four compartments (64/a, 66/a, 75/a
and 131/a) and four permanent sample plots (SP-
1, SP-2, SP-4 and SP-8) which were established in

those compartments in 1955. The basic spatial
characteristics of the research object and its ty-
pological affiliation are shown in Table 1.

The Tara FMU is located between 43°51’'and
43°57’ north latitude and 17°03’ and 17°11" east
longitude and mainly occupies the plateau of the
Tara Mountain, in the altitudinal zone from 900
to 1,350 m above sea level. The area of this man-
agement unit is 3,745.16 ha, out of which 97.3%
are selection forests of fir, spruce and beech
(**2010). The largest part of the plateau of
Mt.Tara is on a substrate of triassic limestones
(Coli¢, Gigov, 1958), and the most prevalent type
of soil is brown soil on limestone (calcocambisol),
which was described under the term terra fusca
by Anti¢ et al. (1968).

On the basis of data from the climatological
station in Mitrovac (1,080 m above sea level) for
the period 1961-1984, (http://www.hidmet.gov.
rs/ciril/meteorologija/klimatologija_godisnjaci.
php) the average annual air temperature is 5.2 °C.
The coldest month is January, while the warmest
month is July with an average temperature of
13.8 °C. The average air temperature in the veg-
etation period is 10.8 °C. Autumn, with a mean
temperature of 6.1 °C, is warmer than spring dur-
ing which the mean temperature amounts to 4.6
°C. The annual rainfall is 1,004.5 mm. The worst
month is May, and January and March are the

Table 1. Basic spatial and typological characteristics of the compartments and sample plots

Compartment/ . Terrain Coordinates Coordinates
Sample plot no. Area (ha)  Altitude (m) Exposure slope (°) WGS N WGS E
66/a 16.61 1,115-1,170 Eastern 6-10
43°55’10” N 19°25’06” E
SP-1 1.44 1,099-1,116 Eastern 10-15 43°55'16” N 19°25'11” E
64/a 1568 1,080-L,160 _ o™ 16-20
southeastern
43°54’46"” N 19°24'33"” E
SP-2 1.04 1,157-1,174 Southeast 5-10 4355451 N 19°24°40" E
75/a 2280 1,140,311 _vester 16-20
-southwestern
43°54’43"” N 19°25'42" E
SP-4 1.00 1,152-1,174 Western L e el e
131/a 24.73 1,220-1,360 Northwestern ) g
and western
Northern- 43°54’12” N 19°27°48" E
SP-8 112 L317-1,385  orthwestern 111 4354167 N 19°27'54” €

Forest type of spruce, fir and beech forests (Piceo - Abieti - Fagetum typicum) on deep and medium

deep brown soils on limestone
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driest months. Precipitation is more abundant
during the vegetation period (584.1 mm of water
sediment), which is favourable for the develop-
ment of forest vegetation.

Data collection and processing

Numerical data from permanent sample plots
were used in this research, as well as data related
to the compartments where these SPs are locat-
ed. Each SP and the associated compartment
were spatially defined by marking the boundaries
and recording the coordinates, while their alti-
tude, terrain slope and exposure were also deter-
mined. Along with periodic forest measurement
update of these boundaries was also performed.

The SPs were measured in 1955, 1975 and
2005, using total measurement, which in addition
to diameter (d) and heights (h) measurement of
all the trees above the forest estimation limit (d
>10 cm). In accordance with the Goc variety of
the control method (Milojkovi¢, 1962), used in
the management of these forests, the compart-
ments were also measured using total measure-
ment, in spatial and temporal terms (1960-2010)
separately from the measurement in the SPs.
Data for the compartments were downloaded
from the database of the information system on
Serbian forests, and the data for the SPs from the
database of the Chair of Forest Management
Planning of the Faculty of Forestry in Belgrade,
whose professors 1955. years also established
these SPs on Mt. Tara. In this way, two sets of
periodic measurement data (SP and compartment
level) were obtained for a 50-year span, which
enabled a comparative analysis of spontaneous
and directed development of the mixed forests of
fir, spruce and beech on Mt. Tara.

The data on total measurement were pro-
cessed using the special-purpose “Osnova” soft-
ware. A combination of a special-purpose soft-
ware developed at the Chair of Forest
Management Planning of the Faculty of Forestry
in Belgrade and commercial statistical packages
was used to process the data from the SPs. The
same dendrometric methods and procedures are
integrated into both software packages, which
reduced the possibility of multiplying errors due
to the application of different methods, and qual-

ity analysis and reliable conclusions were ena-
bled. In this sense, the volume is calculated using
double entry volumetric tables of local character
for fir and spruce on Mt. Tara (Bankovig,
1991/d) and of general character for the beech
forests of Serbia (Mirkovié¢, 1969). The stand
volume index (SVI) is expressed as the relative
volume change, calculated as the ratio of the dif-
ference in volume at the moment of measure-
ment to the volume of the first measurement
divided by the volume of the first diameter
(Klop¢ic, Boncina, 2011). The SV/ value ranges
from -1 (when the complete stand is cut) to + oo:

sV, SV
svi,, = {.ysv 'ryofdJ (1)

i,yold

i - group of trees or separate tree species,
y — the year of measurement,

yold — year of the first measurement,

SV — volume (m?*ha’).

Current volume increment was obtained by
the increment percentage method, whereby the
percentage of increment was determined on the
basis of regression models that express its de-
pendence on the number of trees, mean tree di-
mensions and the share of a particular tree spe-
cies in the mixture (Bankovi¢ et al., 2002).

RESULTS

The number of trees per hectare, except in
compartment 131, constantly declined during the
observed period. At the beginning of the period
in 1960 it ranged from 413 in compartment 131
to to 546 in compartment 75, and at the end of
the period in 2010, it was from 356 in compart-
ment 66 to 556 trees per hectare in compartment
131. The average decrease in the number of trees
in compartments 64, 66 and 75 over the period
of 50 years was 19%, that is, the increase in com-
partment 131 was 42% compared to the initial
period.The decrease in the number of trees most-
ly refers to beech, and the increase in the number
of trees to fir. In the SPs, apart from SP-8, the
number of trees over time also has a declining
trend. In 1955, it ranged from 370 in SP-8 to 776
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trees per hectare in SP-4, and in 2005 from 327
in SP-1 to 599 in SP-8. The average reduction in
the number of trees in SP-1, SP-2 and SP-4 is high-
er compared to the compartments in which these
sample plots are established. It is 32% and refers
to all three edificator species. The increase in this
element in SP-8 is 51% of the initial number of
trees and exclusively occurs in small-diameter firs.
Significant changes were registered in diame-
ter structure, both at the compartment and SP
levels (Phototable I/Graphs 1-8). Since fir is the
dominant tree species in these forests, the distri-
bution of the total number of trees by diameter
classes and the recorded changes in the observed
period are directly related to this tree species.
The common characteristic of the investigated
compartments (except for compartment 131) is a
permanent reduction in the number of trees with
20-39 cm diameters. In the SPs, except in SP-8,
the reduction is related to trees of 10-29 c¢cm in
diameter, with direct negative implications to the
reverse “)” distribution, which is typical for selec-
tion forests (Liocurt, 1898). An increase in the
number of trees of over 50 cm in diameter is
common for the SPs and compartments, with this
phenomenon being more pronounced in the SPs.
The annual changes in the distribution of the
number of trees in the surveyed compartments
ranged from 1.3 to 1.1 trees on average. Except
for the whole compartment 131 and the first di-
ameter class in compartments 64 and 66, a neg-
ative trend in the number of trees was observed
up to a diameter of about 40 cm. After this diam-
eter, especially after the diameter of 50 cm, the
trend is positive. Annual changes at the level of
the SPs are more pronounced in relation to
changes in departments and range from -3.1 to
1.8 trees. To a diameter of 40 cm, all thickness
classes have a negative trend in the number of
trees, except for SP-8. After this diameter, the
number of trees increases, in particular the trees
of large dimensions (Phototable II/Graphs 1-4).
The number of ingrown trees, as an indicator
of the vitality of selection forests and spatial re-
lationships (light regime) in the forest in the in-
vestigated compartments is higher than in SPs.
The average number of ingrown trees for the
analyzed compartments is 0.6 for beech, 6.8 for
fir and 0.5 for spruce, and in total 7.9 trees per

year in the observed 50-year period. On average,
the number of ingrown trees in SPs is as follows:
0.3 for beech, 2.3 for fir and 0.1 for spruce and
2.7 trees in total per year.

High values of basal area were achieved re-
gardless of the permanent decrease in the num-
ber of trees, as a direct consequence of the accu-
mulation of large diameter trees, both in the
compartments and SPs. Except for a slight de-
crease in the value of basal area in SP-1 in the
period 1975-2005 and in compartment 75 in the
period 1980-2010, this element is constantly in-
creasing in other compartments and SPs. At the
beginning of the analyzed period, the values of
the basal area in the SPs are higher than in the
compartments where these SPs are located, by
0.8-10.8%. At the end of the observed period
2005/2010 these differences are more pro-
nounced and they amount to 16-32.8%. Enlarge-
ment of the basal area in the 50-year period is
more pronounced in the SPs and it ranges from
34.7% (SP-8) to 58% (SP-2). In the same period,
the increase in the basal area in the compart-
ments ranges from 7.6% (compartment 64) to
26.8% (compartment 131). At the end of the ob-
served period 2005/2010, the largest basal area
of 37.8 m?-ha™ was found in compartment 131.
Among the SPs, the one with the largest basal
area of 55.7 m?*-ha™ is SP-2 (Phototable I1l/Graphs
1-8). Fir is the leading species in terms of high
basal area values, but the share of beech is also
significant.

Changes in the number of trees directly af-
fected the values of volume. Despite the fact that
there has been a decrease in the number of trees
during the analyzed fifty-year period, the volume,
both in the sample plots and compartments was
constantly increasing. In the involved compart-
ments, the volume at the end of the period in-
creased by an average of 178 m*-ha™, i.e. 47%.
The highest values of this element in the amount
of 605 m*-ha™* was recorded in compartment 66,
with a 79% share of fir in 2010. The average vol-
ume of trees at the end of the period ranged
from 0.81 to 1.67 m’/tree. In the SPs, the volume
increased on average by 330 m*ha™or 72.2% on
average, and the highest value was recorded in
SP-2 in the amount of 898 m?*-ha™?, in which the
share of fir is 71% in 2005. The average volume
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Phototable Il (Graphs 1-4). Annual changes in the distribution of the number of trees by dbh classes

of individual trees at the end of the period ranged
between 1.19 to 2.41 m?/tree.

The volume index (Phototable IV/Graphs 1-2)
confirms a permanent increase in volume in the
researched compartments, i.e. the SPs over time.
For compartments this coefficient is on average
SVI 501080 = 0-100 M SVI o0 = 0.469. For the
sample plots SVI' . 0. = 0.426  SVI o0 =
0.723. From the cited SVI values, it can be seen
that a significant increase in volume has occurred
in the last 30 years, and that it has been more
intense in the sample plots than in the compart-
ments.

Changes in the mixture over time are charac-
terized by a decrease in the share of beech and
an increase in the share of fir (Phototable V/
Graphs 1-8). The reduction of the share of beech

in the mixture is more pronounced at the com-
partment level. At the beginning of the period, in
1960, the share of beech was 41-48%, and after
50 years, the share of this tree species in the total
volume was significantly reduced to an amount of
13-22%. In the SPs, the share of beech ranged
from 37-53% in 1955, and at the end of the ana-
lyzed period from 16 to 35%.

The average values of the current volume in-
crement in the compartments ranged in the inter-
val from 9.6 t012.9 m*-ha™, an increase of 34%
was recorded. In the SPs the increment is higher,
10.3-14.9 m*-ha™, as well as the increase percent-
age, which is 45% compared to the initial peeriod.
However, if the increment percentage is observed,
as one of the indicators of forest vitality and pro-
ductivity, a different relation of SPs to compart-
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Phototable IV (Graphs 1-2). Volume index

ments is obtained. The increment intensity is
higher in the compartments and at the beginning
of the period it was 2.54% on average, while in
the SPs it amounted to 2.31%. The differences
were much more pronounced at the end of the
period when the percentage of earnings in de-
partments was 2.32% on average and in the SPs
1.9%. The share of fir in the increment, both in
the compartments and SPs was on average 80%.

DISCUSSION

The permanent sample plots indicate that se-
lection forests are dynamic natural systems
(Boncina et al., 2002), and Jovi¢ et al. (1991)
point out that correct and reliable answers to
most of the questions related to the selection for-
est can be obtained only on the basis of experi-
ments and long-term research in permanent sam-
ple plots. If data are obtained in continual
sequence, it is possible to reconstruct the dynam-
ics of changes in the structure and composition
of tree species in the stands for a long period of
time (Klopci¢, Boncina, 2011; Bond¢ina et al.,
2014). During the 50-year period in permanent
sample plots of Mt. Tara significant changes were
observed in terms of structure, number of trees,
basal area, volume, shares of tree species in the
mixture, volume increment,etc. Some lower in-
tensity changes occurred in the compartments
where the investigated SPs were established. By
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studying the dynamics of the same or similar
types of beech-fir forests and forests of fir, spruce
and beech in the region (Cavlovi¢, 1999;
Klop¢i¢, Boncina, 2011; Keren et al., 2014;
Boncina et al., 2014), as well as in Central Eu-
rope (O’Hara et al., 2007; Vrska et al., 2009),
certain similarities were found between the Mt.
Tara forests and processes that affect them, as
well as significant differences. Some of these stud-
ies were used in further comparative analyses.
The number of trees in the surveyed compart-
ments, with the exception of compartment 131
decreased by an average of 19%. At the same
time, the average decrease in the number of
trees per SP, except in SP-8, was 32%. The reason
for such a difference lies in the fact that the num-
ber of removed trees from a compartment
through harvesting and natural death is compen-
sated by a more intensive regeneration, i.e. in-
growth. In the conditions of spontaneous stand
development, there is no such compensation, due
to a minimal number of young trees or lack of
theregeneration processes or as a consequence
of unfavorable spatial relationships, i.e. a more
unfavorable light regime. This claim is supported
by the fact that in the SPs in the observed period,
there was a significant reduction in the lowest-di-
ameter trees of 10-20 cm in diameter, which was
not the case in the compartments with intense
management. The common characteristic of the
investigated compartments and SPs is the in-
crease in the number of trees of large dimen-
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sions, of over 50 cm in diameter, with this phe-
nomenon being more pronounced in the SPs. The
cause in the managed forests can be in a rigid
understanding of the felling ripeness diameter
and less intense selection cutting operations in
these categories of trees, while the consequences
are reflected in the disturbance of the typical se-
lection structure and certain disorders (slowing
down) of the dynamics in these forests. In the
stands with spontaneous development, the accu-
mulation of trees with large dimensions is a de-
scribed process in a certain developmental peri-
ods (Cavlovi¢, 2000; O’Hara et al., 2007;
Obradovié¢, 2008; Panti¢ et al, 2012), with
negative implications for regeneration, ingrowth,
structure, as well as the assortment value of such
forests. Consequently, the control by which the
number of trees and their spatial distribution are
changed is the basic element of selection man-
agement, which aims to create favourable spatial
relationships in a selection forest (O 'Hara, Ger-
sonde, 2004).

A decrease in the number of trees in selection
forests is a phenomenon typical of most South-
east European countries (Diaci et al., 2011). A
similar dynamics of this element was also found
in mixed forests of beech and fir in Croatia, at the
Belevine unit (Cavlovi¢, 2000), in Slovenia in Le-
skova Dolina (Klop¢ic¢, Boncina, 2011), in Bos-
nia in Perudica (Keren et al., 2014 ) and in Cen-
tral Europe (O’Hara et al., 2007). In addition,
when analyzing the selection forests of fir, spruce
and beech in general in better habitats of Mt.
Tara (type of forest 750), there is a permanent
decrease in the number of trees (Medarevi¢,
Obradovi¢, 2007; Obradovi¢, 2008; Medare-
vié¢ et al., 2010).

The decrease of the number of low-diameter
trees, with the increase in the share of large di-
mension trees resulted in basal area growth, in
both the compartments and SPs. This phenome-
non is more pronounced in the SPs, under the
conditions of spontaneous development, so that
at the beginning of the period basal area in-
creased by 0.8-10.8%, and at the end of the peri-
od by 16-32.8% compared to the compartments
where the SPs were established. The maximum
value of this element of 37.8 m?-ha™ was regis-
tered in compartment 131, and when it comes to

the SPs in SP-2, where basal area at the end of
the period amounted to 55.7 m?-ha™. Studying
the dynamics of the virgin forests of fir, beech
and spruce in Slovenia, Croatia, Bosnia and Her-
zegovina and Slovakia, Diaci et al. (2011) found
similar values of basal area ranging from 33.6
m?-ha*to 59.0 m?-ha. In the Lom virgin forest in
SPs, Drini¢ (1956) established a basal area ranging
from 39.2 m?ha™? to 57.9 m?-ha™, and Lucicé
(2012) found values ranging from 34.6 m?-ha™ to
76.4 m?-ha™ in the Perudica virgin forest. High
values of basal area in the studied forests of fir,
spruce and beech on Mt. Tara will produce high
volumes, especially in stands with spontaneous
development. However, high volume is not the
only goal of management in selection forests. Pre-
served selection structure, with continuous and
controlled regeneration, ingrowth, transition
time, as well as the provision of forest functions
from the category of protective, ecological and
social functions are equally important objectives
of management in these forests. These objectives
can only be achieved through intensive manage-
ment, in which selection cuts guide the above
processes in the desired direction, i.e. towards
the aim of achieving permanent selection forests,
their good health condition and a high functional
value. Spontaneous development in stands reduc-
es the possibility of achieving the defined targets
to a significant extent and in a relatively short
period.

The increase in volume compared to the ini-
tial period in the compartments is 47% (178
m?*-ha™) on average, and in the sample plots it is
more pronounced and amounts to 72% (333
m?3-ha™). This phenomenon is typical of the selec-
tion forests of fir, spruce and beech in quality
sites of Mt. Tara (forest type 750), where the av-
erage volume in a 40-year period increased by
18.8% (Medarevi¢, Obradovié¢, 2007; Obra-
dovi¢, 2008). Particularly significant changes oc-
cur in the distribution of volume by individual
diameter categories. The increase in the invento-
ry above 50 cm, which is on average 120% in the
compartments, negatively affected the structural
stability and dynamics of these forests, and point-
ed to the need for more intensive operations of
selection cutting of these tree categories. In the
conditions of spontaneous development, this in-
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crease is 230% and indicates the evolution of the
forest to one-storey stocking and moving away
from the selection structure. Maximum volumes
of 605.4 m3-hawere achieved in compartment
66, with a 79% share of fir, i.e. in SP-2 with 898
m?3-ha™* in which the share of fir is 71%. The aver-
age volume in managed forests ranged from 0.81
to 1.67 m’/tree, and in the SPs, where the stands
were spontaneously developed, this volume was
higher and amounted to 1.19 to 2.41 m’/tree.
These values indicate a high production potential
of the mixed forests of conifers and broadleaves
in the sites of Mt. Tara. The high productivity of
beech and fir forests, with or without spruce, was
recorded by many authors. Stojanovi¢ et al.
(2008) at Mt. Zlatar register a volume of 628
m?3-ha~*in which fir participate with 64%. The vol-
ume of 671.2 m*-ha~*was recorded by Anié, Mi-
kac (2008) in the rainforest “Corkova uvala”, in
the Plitvice Lakes National Park in Croatia. Accord-
ing to Govedar et al. (2006) and Duki¢, Mau-
naga (2008) the volume in the sample plots of
the Lom virgin forest was 1,108-1,216 m*-ha’,
while according to Keren et al. (2014) and Mot-
ta et al. (2011) the average volume in the entire
forest area was 763 m?-ha™*. According to Keren
et al. (2014) the average volume in the virgin for-
est of Janj was 1,215 m3-ha?and in Perudica 937
m3-ha™.0n Mt. Tara, in the Racanska Sljivovica
reserve, Panti¢ et al. (2012) found a permanent
increase in volume during a 50-year period, so
that in 2010 it reached 800 m?-ha™. Depending
on the development stage and the number of
trees, Korpel (1996) stated that the volume
ranges from 450/550 m*ha? to 900/1,100
m3-ha™in the forests of Slovakia, whereby it is
pointed out that the volume is higher if the share
of conifers (especially fir) in the mixture is larger,
which clearly indicates that fir has the highest
impact on high productivity in these mixed for-
ests. This research also confirms that fir has the
highest impact on productivity in mixed forests
with beech and spruce.

Significant changes in the studied forests on
Mt. Tara in the analyzed period also took place
regarding the mixture ratios. The share of fir in
total volume increased in all compartments and
SPs that were the subject of this research. At the
end of the period, the share of conifers (fir and
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spruce) in the total volume ranged from 78% to
84% in the compartments, and from 75% to 84%
in the SPs. At the beginning of the analyzed peri-
od, the share of conifers was 50-57% in the com-
partments and 47-63% in the SPs. By studying the
dynamics of selection forests, many authors no-
ticed changes in the mixture, and most of them
observed the spread of beech at the expense of
fir (Cavlovi¢, 2000; Bon¢ina et al., 2003; Vrika
et.al.,, 2009; Diaci et al., 2011). The increase in
the share of fir on Mt. Tara can be qualified as a
positive trend, because without a significant
share of fir in the forests of beech and fir and
forests of fir, spruce and beech in the European
area, it is not possible to achieve and maintain a
stable, productive and functionally effective selec-
tion forest. However, the importance of beech,
which is reflected above all in the decomposition
of humus should not be forgotten. Regarding this
issue Miletic (1962) argued that “approximately
20% of beech in the mixture is necessary for
maintaining the soil in a good condition”. If Mi-
letic’s assertion is accepted as generally true,
the decline in the share of beech in mixed forests
of fir, spruce and beech on Mt. Tara from 45% to
26% on average in the SPs, i.e. from 44% to 17%
in the compartments, in a relatively short period
of 50 years is worrying, not only from the aspect
of the state of these soils, but also from the as-
pect of preserving the natural composition of
these forests. The problem is additionally compli-
cated by the difficult or completely absent regen-
eration of beech under Mt. Tara conditions. Cer-
tainly one of the reasons can be the fact that
beech compared to fir and spruce, is less tolerant
to shade and as such requires more space for
growth and a better light regime. However, accu-
mulated trees of large dimensions reduce the
space for beech regeneration.

At the end of the period in the managed for-
ests, the current volume increment reached an
average of 12.9 m*-ha, i.e. an increase of 34%.
Under the conditions of spontaneous develop-
ment, it amounted to 14.9 m*-ha~’on average,
with an increase of 45% compared to the initial
period. Fir has the highest impact on productivity
with an 80% share in both cases. Investigating the
structural and production characteristics of the
forest types in the national park Tara, Medare-
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vi¢, Obradovi¢ (2007) found the average value
of the current volume increment of 15.9 m*-ha™
and the average volume increment percentage of
2.24% in the stands of virgin forest character, and
Stojanovi¢ et al. (2008) in the forests of fir, spruce
and beech on the Mt. Zlatar indicate volume in-
crement of 12.0 m?-ha™. The increment percent-
age, as a reliable indicator of the vitality of forests
and dynamic processes in it, decreased from
2.54% to 2.32% in the investigated compart-
ments. In the SPs, due to slowed dynamics, this
decrease was more pronounced and it ranged
from 2,31% to 1,91%. The decreasing trend of the
increment percentage, especially in the condi-
tions of spontaneous development points to cer-
tain physiological, structural and spatial disorders
in these forests.

CONCLUSIONS

One of the most difficult tasks of selection
management is to achieve and maintain a typical
selection structure. However, it is unrealistic to
expect that the structure and composition of tree
species in selection forests can remain unchanged
over time, as shown by these studies. Significant
changes in the analyzed elements in mixed forests
of fir, spruce and beech on Mt. Tara over a 50-
year period were recorded, due to anthropogenic
and natural impacts or their co-ocurrence, when
both positive and negative changes are con-
cerned.

A decrease in the number of lowest-diameter
trees was found in both forests with regular man-
agement and those that were more or less spon-
taneously developed. In the first case, due to the
favorable light regime and spatial relationships, a
part of reduced trees are compensated for by
continuous regeneration and ingrowth, which mit-
igates the negative effects of such a trend on the
structure of these forests. In the case of sponta-
neous development, these processes are insuffi-
cient, in some cases completely absent, and the
decline in the number of low-diameter trees has
a markedly negative impact on the structure and
prospects of such stands.

The common characteristic, expressed in
abandoned stands left over to spontaneous devel-

opment is the accumulation of larger-diameter
trees. The result is high basal area values, i.e.vol-
umes in these forests. Exclusively from the eco-
nomic point of view, such a trend could be char-
acterized as positive. However, the negative
impacts of this process are numerous, and they
are reflected in the slowing down of the develop-
ment of the selection forest, difficult regeneration
and ingrowth, especially in the case of beech
trees, the disturbance of structure and, ultimate-
ly lower functionality of these forests. Therefore,
the process of volume accumulation in trees be-
longing to large-diameter categories is negatively
estimated. The reason for this in the forests which
are regularly managed can be found in the rigid
understanding of the felling ripeness diameter
and insufficient application of selection cutting of
large inventory.

From the aspect of preserving the natural
composition of these forests, as a precondition
for their ecological stability, there is a worrying
significant decline of the share of beech in the
mixture. This phenomenon is also more pro-
nounced in the stands that have spontaneously
developed. We believe that one of the reasons
for that lies in the unfavorable spatial relation-
ships that prevail in these forests and occur as a
result of the accumulation of large-dimesion
trees. In comparison with fir and spruce, beech is
the least tolerant to shade and insufficient space
for growth. In this sense, the trees of large di-
mensions with their position and number make
the regeneration of this tree species difficult. An-
other reason might be the fact that the beech
trees were old (of virgin forest character) and
physiologically weak, which reduces the germina-
tion of seeds of this tree species.

In addition to the high values of volume and
current volume increment in which fir has the
largest share, the decrease in the increment per-
centage, which is particularly pronounced in
stands with spontaneous development is the re-
sult of unfavorable spatial relationships in these
forests and the transition of the increment from
medium large trees to old, large and physiologi-
cally weaker trees.

The above conclusions confirm the fact that
the selection forest is ecologically stable, but
structurally unstable and that it requires constant
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selection cutting as a means to preserve and cor-
rect structure, regulate spatial relationships and
light regime, and consequently the processes of
regeneration, ingrowth as well as all dynamic pro-
cesses in these forests. Without selection cuts, if
left over to self-regulation processes (spontaneous
development), the selection forest would gradual-
ly become impoverished in trees from middle and
low storeys and transforms into a one-layer struc-
ture with a horizontal canopy which occurs in the
SPs of Mt. Tara. The negative processes that can
currently be observed in the managed forests,
which are less pronounced compared to the
stands with spontaneous development, would be
largely eliminated by a more liberal and intensified
cutting in large-diameter categories.

The research in the mixed forests of
broadleaves and conifers on Mt. Tara must be
continued, with an emphasis on the impact of
various types of cutting (individual tree cutting,
group selection cutting or a combination thereof)
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on the processes of regeneration and ingrowth,
as well as on the necessary site and stand condi-
tions for the success of these processes. It would
also be important to investigate the causes of the
disappearance of beech on Mt.Tara, the technical
quality of large-dimension trees, particularly
beech trees, as well as the impact of climate
change on these ecosystems. The reasons for
such a necessary research are the significance of
mixed forests of broadleaves and conifers, espe-
cially in the context of modern understanding of
the role of the forest and the ever more versatile
demands placed upon them, as well as their area
in Serbia which is far below the site potentials.
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