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M3Bopa: Y pasy ce aHanM3npa yTULAj ABE jaKe CeNeKTUBHE Npopese Ha NpupacT ctadana cmpye
Y MOHOKYNTYPWU U3NI0XKEHO] 1Ie40NOMUMA U CHEFOZIOMUMA Ha noapydjy uctouHe Cpduje. Mpu
npopeamn y 32. roguHu je n3agojeHo 556 KaHaumAaaTa 3a Hery no xektapy, a y 40. roamHu og,
MHUUMjaNHUX KaHamaaTa je n3adpaHo 311 cradana dyayhHoctu no xektapy (55,9%).

Kopg, cBux ctabana y nepuogy og 41-50. roanHe Behu je npupacT npeyHurKa 3a 31%, TemesbHu-
ue 3a 64% 1 3anpemuHe 33 67%, y ogHocy Ha nepuog og 32-40. roguHe. Konektms uHgnde-
peHTHMX cTadana 3Ha4ajHO 3a0CTaje y BeNMYMHaMa npupacTa y ogHocy Ha ctadna dyayhHocTtm
y 0da nocmatpaHa nepvoga. MehyTum, BennymHa npupacTta npeyHuKka, TemesbHuLe 1 3anpe-
MWHE KOJIeKTMBaA ,ynopeausunx” nHandbepeHTHUX cTadana marba je of, BeMYMHe npupacta
cradana dyayhHoctu 3a 10-15% y nepuogy oz 32-40. roguHe 1 3a 15-21% y nepuogy og 41-50.

roguHe n Hema CVIFHMd)VIKaHTHMX Pas3nnKa.

PesynTaTtv yKasyjy 4a jake cenekTMBHe npopeae, NoYyeTHO ycmepeHe Ha Behu Spoj KaHanaa-
Ta 33 Hery y CTapoCTu cacTojuHe Koja 3HayajHuje He OACTyna of nepuvoga Kaga ce u3sofe
npee ,KomepunjanHe” npopege, yHanpehyjy npupacHu noteHuymjan ctadana dyayhHoctn m
MHOMdepeHTHMX cTadana, y OKBMPY KOjUX je paumoHasHO BPLWKTK 3ameHy cTadana 3a rMaBHU
npuHoC y ,,0ceT/bmBoj” $ha3n pa3Boja Ha yTWLAj CHErosIoMa U Ie40I0Ma.

KmyuHe peun: Picea abies (L.) Karst., cenektvBHa npopeaa, jake npopeze, NpupacT, CHEroo-

MW 1 1e,0/10MU

YBOA

Y Cpbunjn des teputopuje Kocosa Kyntype
cmpue (Picea abies (L.) Karst.) cy 3acTyn/beHe Ha
nospwuHu og 32.400 ha, ogHocHo 26,0% ogf
YKynHe MoBpLlIMHE MNo4 KynTypama 4YeTuHapa
(Bankovic¢ et al., 2009). 3a BenvKM dpOj TUX KYyNTY-

pa KapaKTepUCTUYHO je Aa cy Y NPBUM AeleHuja-
Ma of, HacTaHKa dune npenywTeHe CNOHTAHOM
pa3Bojy, a NpBe npopese cy cnposoheHe y cTapo-
CTV Kaga je duno moryhe 40OUTU EKOHOMCKM UC-
nnatuee copTumeHTe. TakaB TPeHS, je 3acTyrn/beH
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Wy ApYrMm KynTypama yetuHapa y Cpbuju, kKao u
Ha Wupem eBPOMCKOM NPOCTOPY, jep 3aKacHene
BMCOKe npopeae Aajy sBehu n BpesHuju cnopeaHu
NPUHOC Yy NocmaTtpaHoj ¢a3m passoja cacTojuHa
(Slodicdk et al., 2005).

MpucTynu npopefama y KynTypama cmpye y
Cpduju oo caga cy pasamaTpaHu of CTpaHe BULle
ayTopa, Ha OCHOBY aHanM3e CTPYKType HeHerosa-
HWX CacTOjMHa, OAHOCHO pe3yaTaTa UCTPaXKMBaHA
jeAHoOr npemepa Ha ornegHUM MNOBPLUMHAMA
(Markovié, Petrovié, 1960; Vuckovic et al., 1990;
Drazi¢, 1994; Bjelanovié, Vukin, 2010). KpaTko-
poyHu edeKTn npopesa, PasIMYUTOr HauMHa Npo-
pehuBarba U jaumHe 3axBaTa, NpPMKasaHW Cy Ha
OCHOBY UCTparkMBakba Ha TPAjHUM OrNeLHMM Mo-
BpWKWHamMa Koje cy dopmupaHe 1972. roguHe y
OKBMPY Tafalwher 3aBoga 3a rajerbe Wyma Ha
Lymapckom dakynteTy y beorpagy Ha naaHuH-
ckom Mmacuy [MosneH y 3anagHoj Cpduju
(Stojanovié, Krsti¢, 1984). YTuuaj ABe jake npope-
[e Ha npupacT 1 ctadunHocT ctadana u cacTojuHe
CMpYe pa3maTpaHu Cy Ha je4HOj TpPajHOj oreaHoj
NOBPLUMHM Ha noapyyjy nctouHe Cpduje (Bobinac,
2004).

36or dmonowkmx ocodmHa cmpue, NpBeHCTBe-
HO KPTOr BpXa M MOBPLUMHCKOT KOPEHOBOT CUCTe-
Ma, cacTojuHe cMmpue cy, y nopehery ca octanmm
BpcTama apseha, Beoma nog/oxHe J0MOBMMA U
n3Banama. TakBe HeraTUBHe MojaBe Cy U3parKeHu-
je y MoHOKynTypama cmpye NOAUrHYTUM Ha CTa-
HUWTUMA AMWhapcKUX BPCTa, @ MHTEH3MBUPajy ce
nocne jayer oTBaparba CKsona, na je u to duo
pasnior 3a Hef,0BO/bHY NPUMEHY BUCOKe NMpopese
y cmpyeBuMm cacTojuHama (Nilsson et al., 2010;
Wallentin, Nilsson, 2014). N3ocTaHaK npopeaa y
paHOM CTapoCHOM nepuoay cacTtojuHa nosehasa
cTeneH BUTKOCTM cTadana, anu gonpuHocu sehoj
unctohu pedna og rpaHa, na Nnpousuaasu gajey
CMpYeBMM KynTypama noTpedHo CnpoBOAUTU UH-
TEH3UBHe npopesae, Tj. 3aN04MHaTh UX LITO PaHK-
je n cnpoBoauTK y KpahuM BpeMeHCKUM UHTep-
Ba/IMMa ca ymepeHum 3axeatuma (Mracek, Parez,
1986; Cameron, 2002). MehyTum, oBakas Ha4uH
rasfoBatba Ca CMpYEBMM KynTypama je nosesaH
ca Behum TpolIKOBMMaA cevye U M3paje Takber
npopeaHor maTepujana, Koju ma many eKOHOM-
CKy BpegHOoCT. HoBMju pe3yntatn BulIeeLeHMU]-
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CKMX UCTPaXKMBarba Ha TPajHUM OrleAHUM MOBp-
WMHaMa y cacTojuHama cmpue, y Kojuma cy
BPLUEHE BUCOKE U CENEKTUBHE Npopese Y PaHOM
nepuoay, NoKasanau cy Aa ce TakBUM NPUCTYNOM
MHTEH3MBMpPA MPBEHCTBEHO pacT cTadana y Je-
O6/bMHY Nocne npopese, a NpumapHo ctadana Oy-
nyhHoctu, Koja cy duna npeameT Here, WTO je
ponpuHocuno dpxkem noseharby HUXOBUX AU-
MeH3Mja U TUMe ckpahuBakby NMPOM3BOAHOT LM-
Kayca, aAn U CMakbehby CTeneHa BUTKOCTU, OHO-
cHo nosehaky cTabunHocTM cTadana HaKoH
npopege (Slodic¢dk, Novdk, 2003; 2010; Nilsson et
al., 2010; Stefancik, 2012). Takohe, pesyntaTn
OYrOpOYHUX UCTpaXKMBakba edekaTa npopesa y
KyNTypama cMpye reHepasiHO yKa3syjy fa cacToju-
He MMajy NO3UTUBHY peaKLujy Ha npopeae, He3a-
BMCHO Of, cTapocHe aodu y nepuoay Kaga ce
BpLUEe KomepumjanHe npopeae (Mdkinen, Isomdki,
2004a; 2004b). Mehytm, 3akacHene npopege
Behe jaunHe, nopen cnaduje peakumje npeocra-
nvx ctabana, a TMMe M 3Ha4YajHO MarbuMX 3anpe-
MWHCKMX MpupacTa no xekTapy, nosehasajy u
HecTadWAHOCT cacTojMHa HEKOIMKO rofMHa HAaKoH
npopege (Nilsson et al., 2010). Ha noapyyjuma Ha
KojuMa ce MaHudecTyjy HernoBO/bHU er3oreHu
yTMUaju (negonomm u cHeronomm) nocedaH npo-
dnem cenekTUBHe Npopeae NpeacTas/ba 0CTBapy-
Batbe KOHTMHYMTETa AYrOPOYHUX Ln/beBa Here
cacTojuHa Kog, n3adpaHux ctabana 3a MaBHU Npw-
Hoc. 3aTO je 33 NPUMEHY CeNeKTUBHe npopese Y
ycnoBMMa niefo/ioMa U CHEro/IOMa BaXKHO NUTa-
He BE3aHO 3a HauyuH M3dopa ctadana 3a Hery, Ha
OCHOBY KOra ce W pas/inKyjy NpucTynu ceneKkTus-
Hor npopehusama. Mpuctyn Koju je yseo Schd-
-delin (1934), a popaTHO yTemesbmo Leibundgut
(1966), 3acHMBa ce Ha NepMaHeHTHOj ceneKkuunjn
ctadana TOKOM pa3Boja CaCTOjUHe, TaKo Aa ce U3
noyeTHO Wupe dase KaHAMAATA 33 HEry BpLUM Mo-
cTeneH Kpajibu ogadup. Apyru npuctyn 3a nsdop
cTtadana 3a Hery Kof, CenekTMBHE npopeae ycme-
paBa ce Ha uM/bHa cTadna, Koja ce dupajy npu
NpBOj Npopeamn 1 Heryjy Ao Kpaja onxoare. [py-
r'M NPUCTYN Y OCHOBM Ce 3aCHMBA Ha pauMoHanu-
3aUMju Here 1 y eBPOMCKOM LIYMApCTBY passuje-
HO je BuLe cneumdUUHMX NpMaasa, ca nocedHum
KapaKTepucTMKama Kog, nojeauHux spcta gpseha:
cenekTnBHO npopehusare no Abetzu i Johannu,
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Schitzu, Altherru (Vuckovic, Staji¢, 2004, Kotar,
2005). Mpwu npucTyny cenekTBHe npopeae ycme-
peHoOM Ha umsbHa cTadsia 3ameHa owTteheHux cTa-
bana dyayhHOCTM y ycnoBUMA CHEronoma u neso-
Noma, Kao M cTadana Koja Hucy ycnewHo
pearoBana Ha npopeay, je N3BOA/bMBaA aKO Y HoU-
XOBOj HenocpeaHoj dAM3MHU MMa BUTASIHUX U
KBa/NMTETHMX cTabana Koja cy pearosana Ha npo-
peay. Npema HaBoamMma Kotara (2005) ycnewHocT
3ameHe cTadana 3a Hery je Beha ako cy cacTojuHe
y NPeTXo4HOM nepuoay UHTEH3UBHUje HeroBaHe.

BepudukosaHu edekTn npopesa Ha TpajHUM
orfiegHMM MNOBPLIMHAMa onpeaesbyjy Y3rojHu
TPeTMaH ca cacTojuHama Ha ogpeheHom npocTo-
py, @ nocedHO cy 3Hay4ajHM Kaga ce orneaHe no-
BPLIMHE Hajfase Ha MoApyYyjumMa Ha Kojuma ce
MaHubEeCTyjy HEMOBO/bHM Er30reHun yTuuaju (ne-
fonomu u cHeronomu). Uctpaxkmearba Valinger,
Pettersson (1996) Ha TpajHUM Ore4HUM NOBPLLK-
Hama y KynTypama cmpye ctapum 24-45 rognHa
yKa3yjy Aa je Hajsehu penatusHu dpoj owTtehe-
HWX cTabana ycnep cHera 1 BeTpa KOHCTaTOBaH Ha
KOHTPO/ZIHMM MOBPLUMHAMa U y NPBOM Nepuoay
nocsie eKCTPeMHo jakux npopega (npeko 40% Te-
MesbHuLEe). Mpema HaBegeHUM pe3ynTaTMma Haj-
Behu yTuuaj Ha nosehaH pu3uK og owTteherba
ycnez cHera v BeTpa MMa HEMoBO/baH MOJOXKaj
KYNTypa y NPOCTOPY M OApKaBakbe ryCcTux KynTy-
pa. CacTojuHe cmpye cy, ycaeg Tora WTo cy npe-
nywTeHe CNOHTAHOM Pa3BOjy M KacHO nposefe-
HUM MPBMM Npopesama, HajBULLIE YrpOXKeHe of,
cHeronoma y Il u Il godHom paspeny (Mrdcek,
Parez, 1986; Valsta, 1992; Slodicdk et al., 2005).

MojeanHa MCKyCTBa ca wWTeTama ycaes, KaTa-
cTpodanHux NpUpoaHMX Henoroaa (negonomu)
Ha nogpyuyjy Cpduje yKasyjy Aa HaUMH ra3goBarba
ca cacTojuHama 3HauyajHuje He yTuye Ha odum
lwITeTa, anun Aa cy oHe Behe y KyaTypama yetTnHapa
y ogHOCy Ha ayToxToHe sauwhapcke BpcTe Ha
oppeheHom nogpyujy (Stojanovic, 1986). LWTeTte
o4 NpUpoAHUX Henoroda y wymama Cpduje cy y
nopacty 1 mory ce genom, npema Rankovic et al.,
(2016), Be3nBaTtH 3a rModanHe KAMMATCKe Npome-
He. Takohe, nNojeguHe aKTMBHOCTU Yy rasfoBakby
LyMama MOTy MMaTV 3HayajaH yT1Laj Ha OCeT/bu-
BOCT LUYMCKMX €KOCUCTeMA Ha NPUPOLHE Henoro-
ne (Schuck, Schelhaas, 2013).

Y paay ce aHanusnpajy ebektn npumeHe age
jake cenekTMBHe npopeae Ha npupact ctadana u
CacTojuHe Ha TPajHOj orneAHOj NOBPLUMHKU Y MO-
HOKYNTYPU CMpPYE M3/I0KEHO] CHerosomMuma wu
negonomuma Ha nogpydjy Cpduje. MocTtynak us-
bopa ctadana 3a Hery v rnaBHU NPUHOC onpeje-
Jbyje KOHTMHYUTET YCMOCTaB/beHUX LM/bEBA Here,
KOjU Cy NPOMEH/bMBU Y YCIOBUMA CHErosoma u
neponoma. Crora je 3afaTak oBOr pafa ycmepeH
Ha aHanM3y NpUpacHor NoTeHumjana pasauumUTmUX
KaTeropuja ctadana y npumerbeHOM MOCTYMNKy U3-
bopa 3a Hery, 0AHOCHO [1aBHWU NPUHOC Y YC/0BU-
Ma nefosoma.

MATEPUJAA 1 METOA PAAA

Od&jeKar uctpaxkusara

NcTparkmBarba Cy BpLUEHA Yy KYATypu cmpye
Ha Ky4yajckKMm nnaHuHama y ceBepo-UCTOYHO]
Cpbuju, Ha Benukoj bpesosuum (I BorosuHa I,
ofesbewe 87a), Ha 870 m HagMOpCKe BUCUHE,
Ha Harmdy A0 5° eKCNoHWpaHOM jyry, jyro-3ana-
ay. Cmpya He ynasu y NpMPOAHMU CacTaB LYyM-
CKMX 3ajeAHMUA Ha WUCTPa*KMBAHOM MoAapyyjy,
rae LOMUHMPA NAaHMHCKA Wwyma SyKBe, a KynTy-
pa je HacTana nowym/baBarkbeMm MalHaka Ha
NonoKajy Koju, 360r nepmogmnyHux wWTetTa of
CHeronoma v nef010Ma, HUje norogaH 3a cmp-
yy. KynTypa je ocHoBaHa ryctom cagrtom (2x1
m) U npema pacnoNoXUBMM Nogauuma us esu-
OeHUuMja rasgoBatba HUje npopehuBaHa go cra-
poctu 32 roaunHe. Kpajem 1994. roguHe (ctapoct
Kyntype 32 roguHe) y 408pO CKION/bEHOM Aeny
je opmupaHa jegHa TpajHa ornesHa NOBPLUNHA
(15%30 m) Ha Kojoj je npemepeHo 176 ctadana
M cnpoBedeHa npea npopega. Apyrn npemep
cTabana v npopena M3BeLEHU Cy Ha OrneaHoj
noBpwuHU y ctapoctn Kyntype 40 roguvHa
(Bobinac, 2004). Tpehu npemep M3BpLLEH je Kpa-
jem 2012. roguHe y ctapoctu Kyntype 50 roau-
Ha, Kaga je npemepeHo yKynHo 48 ctadana. U3-
rnen ctadana u cacTojuHe Ha TPajHOj orneaHoj
NOBPLWMUHKN Y cTapocTn Kyatype 50 rognHa npu-
KaH je Ha camum 1.
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Cnuka 1. Usrnep cactojuHe (neBo) M mM3rpaheHoCT KpoWbK Yy OKpyXKeky cTabna bygyhHocTu (aecHo) Ha
TpajHOj oregHoj NOBPLUMHK Yy CTapocTu Kyntype 50 roguHa (Powo: M. bobuHauy, anpus, 2013).

U360p cTrabana 3a Hery

Ha orneagHoj nospwmHM NpumerseHe cy ABe
jaKe cenektTnsHe npopeae y NOCTynKy Koju onucyje
Schddelin (1934). Y ctapocTtu Kyntype 32 roguHe
n3BpLUeH je n3dop KaHAMAaTa 3a Hery y ropkem
cnpaTy U peann3oBaHa je NpBa CceseKTUBHa npope-
Ja ca uubem Aa ce, y KputniHom fody Kaja je
CacCTOjMHa HajBMLLE YrPOXKEHA O, CHEro0ma, yTuye
Ha Pa3BOj U CTadUNHOCT HAjBUTANHU|UX U HajKBaNU-
TeTHUjux ctadana. MoyeTHW 6poj KaHAMAATA U3HO-
cuo je 556 No xeKTapy v anpoKCMMaTUBHO je oape-

TeH Ha ocHoBy Tadnuua npuHoca v NpupacTa no
Schwapach-y 3a crapoct cactojuHe og 80 roanHa
Ha | doHuTety (Nikoli¢, Bankovic, 2009). UcTpau-
BaHa Ky/NTypa MMa Be/IMKMN Spoj KBA/IMTETHUX CTa-
bana 1 BMUCOKY NPOM3BOAHOCT, Na Ce NPOM3BOAHA
nunaHcke 0d10BMHe, y3 0desdeherse cTaduaHocTu
cacTojuHa y Kpahoj onxoaHu, MOXKe NOCTaBUTU Kao
UMb rasgoBarba. O nHuumjanHmx 556 kaHauaaTa
y 40. rogmHu je nsadbpaHo 311 cradana dyayhHocTm
no xekTapy (55,9%), 67 ctabna je noceyeHo y apy-
roj npopeau (12,1%), a 178 cradna je npornaweHo
nHandepeHTHUM (32,0%), (TpadwmKkoH 1).

3. r Kangupatu:
- foAnna 556 (100%)
| |
40. roauHa AosHavena crabna: Crabna 6yayhHocTu: WHandbepeHTHa cTabna:
- oA 67 (12,1%) 311 (55,9%) 178 (32,0%)
50. roauHa Crabna 63y,1c|,1thocm: ’

lpadumkoH 1. EBonyymja nsbopa crabana 3a Hery y nepuoay oz 32. ao 50. roguHe Ha orneHOj NOBPLINHK
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MoueTHn n3dop Beher dpoja KaHAMAATa CrPO-
BE/ZIEH je Y YC/I0BMMa HEMOBOJLHOT NOJOMXKaja Ca-
CTOjMHEe U MOBpPeMeHe MojaBe CHeroJioma v neso-
NIOMa, ycneg, Kojux cy ce JJOMUIU BPXOBY KPOLLHU
ctadana y LJOMUHAHTHOM CMpaTy U TUME Ce OHe-
moryhaBaso ocTBapuBare AyropoyHUX Lu/beBa
Here Kog, u3adpanux ctadana. Mpu gpyroj npope-
an y 40. rogmHm nsdop cradana dyayhHoctu 3a-
CHMBAO Ce W Ha MPUPACHO] peakunju KaHamaaTa

Ha npopeay y 32. roanHun n owTtehernma og cHe-
roJloma 1 NefiloNIoMa Koja cy ce y Marbem odumy
maHudecToBana y nepuoay 33-40. roguHe. LTteTe
op, jauer negonoma maHudecToBase cy ce noyet-
kom 2013. roguHe u dune cy nspaskeHe y cnadbu-
je npopehuBaHUM penoBMMa CacToOjuHe, a Ha
OrNefHOj NMOBPLUMHK Cy CE MPETEXHO MONOMUAN
BPXOBW KPOLWHbM Y AYKMHU 3-6 m (CnumKa 2).

Cnuka 2. MNocneauue jayer negonoma nodetkom 2013. y cnabuje npopehusaHom aeny cactojuHe (neso) u
Ha orneaHoj nospwuHK (aecHo) y 50. roanuu (®owio: M. bobuHau, anpun, 2013).

Mpukyn/barbe 1 ob6paga nogaraka

Ha ornefHoj NoBpLUMHKM y CTapocTu KynType 32,
40 n 50 rogmHa cBMm cTadnmma cy mepeHa [ABa
YHaKpCHa NpcHa NpeyYyHuKa, ca TavyHowhy og 1 mm,
a 3@ KOHCTPYKLMjy BUCUHCKE KpUBE NpemepeHe cy
BUCUHe cTadana. BucuHcke KpuBe cy u3paBHaTe
dyHKUMjom Muxajnosa, h=ae™?+1,30, a 3anpemu-
Ha ctadana je ogpeheHa no 3anpemMUHCKUM Tadnun-
uama Baur-a (1890) 3a cMmpuy uuje je aHaAUTUYKK
00/InK: V= 0,00007-d1,3“’5363~h°'70952 (1971). 3anpe-
MWHa owwTeheHux n ogympanx ctabana nsmehy ase
npopesae oapeheHa je Ha OCHOBY HMXOBOT NPEYHU-
Ka M BUCWMHE Ha MOYEeTKYy MOCMaTpaHor nepuoaa.

Y cacTojuHu Cy U34BOjEHU PA3INUNTU ,,PYHK-
UMOHanHM"” Konektneu ctadana: ctadna 3a Hery
(kaHauaaT 1 ctabna dyayhHocTu), Ao3HayeHa
ctadna v uHpmodepeHTHa cTadna. 3a HymepuyKo
nedvHucatbe KapaKTepa npopege KopuwheH je
KoepuupmjeHT g, - ogHOC 3mehy cpearver npey-
HUWKa MO TEMe/bHULM YKYMHO A03HaYyeHux ctadana
W Cpeatber NpeYyHuKa no Teme/bHULM NPeocTanmnx
ctadana nocne npopeae (Pretzsch, 2005). Oedu-
HUCaH je 1 nocedaH KONEeKTUB f03HaYeHuX cTada-
Nla ca cpearbum npevyHMKkom Behum og cpeptber
npeyYyHunKa npeoctanux ctadana nocne npopese

(dg.doz>dg.ps), Koju nma koedpuumjeHt q>1.
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EdekTv npopesa cy npuKasaHW 3a KONEKTUB
ctadana 3a Hery u KONekTUB MHANDEPEHTHUX CTa-
bana. Y oksupy nHandepeHTHuX cTadana nsaso-
jeH je KoneKktus ,ynopeamsux” MHANPEPEHTHUX
ctabana ca ctabnuma dyayhHocTH, Unju cy NpcHK
npeyHmum Behu oa cpearber NnpeyHuKa cactojuHe
nocne npopeae (d>dg_p5) N KONEKTUB OCTaNINX WH-
andbepeHTHUX cTadana.

3a peduHucarbe edekata npopesa ynopeheH
je Tekyhu npupact npeyHuka (i ), TemesbHMue (ig)
v 3anpemuHe (i ) 3a ucTn KonekTue ctadbana, y ne-
puogy 33-40. roguHe n y nepunogy 41-50. rognHe.
TecTuparse 3Ha4ajHOCTU pasnnka usmehy Tekyhux
npupacta pasanunTUX KoMeKkTuBa ctadana u3Bp-
weHo je nomohy t-tecta (HadZivukovic, 1973).

Y tabenun 1. Hanasu ce cnucak KopuwheHmnx
cumbona y pagay.

Tabena 1. Cnucak KopuwheHMx 03HaKa

O3HaKa  3Hauemwe

N Bpoj ctadana no xekrapy
G TemesbHMUA MO XeKTapy

Vv 3anpemuHa No xekTapy
d

CpeftbM NPEYHMK CacTojuHe no
TeMe/bHULM

8

Cpeatby NPEYHUK MO TEME/bHULM
[03HayYeHux ctadana

g.doz
d Cpearou MPEYHUK Mo TEME/bHULM
ctabana NpeocTanux HakoH npopeae

d Cpeftby NpeyHrK No TeMe/bHULM
Konektuea ctadana dyayhHocTtn

d Cpeatby NPeYHUK No TeEMesbHULM
KonekTuBa ctadana KaHaMAaTa

h Cpegtba BUCKMHa no Jlopajy

i Tekyhu npupacT npeyHnKa cpegrser
ctadana ogpeheHor KonekTMBa

i Tekyhu npupact TemesbHULe ctadana
oapeheHor KonekTMea

i Tekyhu npupact 3anpemuHe ctadana
oapeheHor KonekTuga

q, KoeduumnjeHT npopese
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PE3YATATH

Kapaktepuctuke npopega

Mpopefama y UCTPaXKMBAHO] KyNATypu npu-
MapHO Ce efleNo yTULLATU Ha pa3Boj cTadana 3a
Hery (KaHguaatv u ctadna dygyhHocTu), Koja cy
npuvnagana Kateropuju BUTaZHUX U KBaIUTETHUX
ctadana u3s 4OMUHaHTHOT cnpaTa. MpBom npope-
£om y 32. roamHu noceyeHo je 1.378 cradana no
xekTapy (35,2%), ca 3anpemmHom 115,1 m*ha?, a
y nepuoay og 32.-40. roguHe ycnen MopTanuTeTa,
cHeronoma v negonoma noceyeHo je jow 555 ta-
ux ctadana no xektapy (14,2 %) ca 3anpemMmHoOMm
22,0 m*-ha. Y ogHocy Ha noyeTHu dpoj ctadana
y 32. roguHu je yKynHo noceyeHo 1.933 cTtadna
no xektapy (49,4%) ca yKynHOM 3anpemuHOM
137,1 m3-ha™ (35,9%). Y 40. roanHu npopesom je
noceyeHo 911 cradana no xektapy (46,1%) ca 3a-
npemuHom 142,3 m3-ha* (33,7%).

Ha ocHoBy ABe npopee v HakHagHO noceye-
HUX Takbux ctabana y nepmoay 33-40. roanHe, Ha
ornegHOM MoJby YKYMHO je noceyeHo 2.844 cra-
6na no xektapy (72,7%) ca 3anpemuHom 279,4
m3-ha. Mpema opHocy cpeprer nNpeyHuka no
TeMe/bHULM nocevyeHux ctadana y npopeau u
npeoctanux ctadana y 32. n 40. rogMHU NPOUCTU-
ye [a cy n3BefeHe HUCKe npopeae (qd=0,83-0,80),
a Ha OCHOBY MpPOLEHTa CMatbera TeMe/bHULE
(35-37%) n 3anpemuHe (34-36%) n3BepeHe cy
jake npopege (Tadena 2).

Y CTpyKTypu noceyeHux ctadana y 32. n 40.
roavHu, Hajgehu ytmuaj Ha npeoctana ctadna no-
cne npopefe Mmana cy ctadna uuju je cpearom
npeyHuKk dmo Behu og cpearer npevHnKa ctadana
nocne npopege (q, >1) (Tabena 3).

Y cTpyKTypu npopege y 32. roaMHN TaKBUX
ctadana, unju je cpearbu npevyHuk duo sehu opg,
cpearber npeyHuka ctabana nocne cede (q, >1),
je uno no xekrtapy 378 (27,4%) v oHa cy YMHUAA
51,4-54,8% noceyeHe TemMes/bHULE U 3anNpemMuHe.
Kapa ce nma y BuAy CenekTMBHU KapaKTep npo-
peae vy ogHoc goseae Opoj U TemesbHULA TUX
noceyeHux ctadana u ctadana 3a Hery npoucTuye
na je y 32. rogMHu npoce4yHo noceveHo 0,68 cTa-
bana ca cpefrbum npeyHukom 1,01 dg_k CBaKoMm
O/, HUUMjanHux 556 KaHampaTta, og4HOCHO noce-
yeHo je 1,21 crtadana ca cpegrMM MPEYHUKOM
0,93: dg‘Sb cBakom og, 311 cradana dyayhHocTm
(a,=1,14).

Y cTpykTypu npopese y 40. rogmHun 6poj cTa-
6ana unjum je cpearbmn nNpevHUK duo Behu of cpea-
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Tadena 2. Hymepuukn enemeHTH cactojuHe y 32., 40. n 50. rognHm

G VT Cradna Jo3HayeHa e UHaudepeHTHa
dyayhHoctn ctabna ctabna
N [ctiabana-ha?]
32 3.911 311 1.378 555 1.667
40 1.978 311 911 - 756
50 1.067 311 - - 756
G [m?*-ha’]
32 57,39 8,71 17,48 3,78 27,42
40 50,25 13,20 17,62 - 19,43
50 52,87 22,32 - - 30,55
V [m*-ha]
32 384,17 62,34 115,13 21,97 184,73
40 424,75 118,90 142,28 - 163,57
50 539,72 238,04 - - 301,68
dg[cm]
32 13,7 18,9 12,7 9,3 14,5
40 18,0 23,2 15,7 - 18,1
50 25,1 30,2 - - 22,7
h, [m]
32 14,0 15,1 13,7 11,8 14,1
40 19,1 20,5 18,1 - 19,0
50 24,3 25,4 - - 23,3
Tabena 3. HymepuuKkn enemeHTH pasnnymTnx Konektnea ctadanay 32., 40. n 50. roanum
32. roguHa 40. roguHa 50. roguHa
Cradna 3a Unande-  flosna- Cradna Unande- - floHa- Cradna Unaupe-
- PEeHTHa  4YeHa Y — PeHTHa YyeHa Y — peHTHa
crabna cradna cradna cradna cradna
EnemeHT
= = — = — — = —
g 28 & & 2g & & 2g &
s w I 00 0o w I b0 7] w I 0o
g p£S< R b es R by eSS by
= (&) E ) ) O ;t_ el o o ;II o
K 3 8 & 3 S & 3 o
N [cwiabana-ha?] 556 311 622 378 311 244 111 311 244
G [m?-ha’] 13,09 8,45 14,30 8,98 12,95 9,26 4,06 22,32 15,19
V [m*-ha?] 91,90 60,21 100,03 63,05 116,27 82,07 35,81 238,04 158,48
dg [ecm] 17,3 18,6 17,1 17,4 23,0 22,0 21,6 30,2 28,1
4a, 1,14 1,10
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Hoer npeyHuka ctabana nocne ceve (g, >1) usHo-
cno je 111 no xekTapy (12,2%) 1 oHa cy YMHUAA
23,0-25,2% noceyeHe Temes/bHULE U 3aNpeMUHe.
Kaga ce y ogHoc posegne 6poj ctadana u temesb-
HULA TUX nocevyeHmx ctabana u ctadana dyayhHo-
CTWU nNpoucTuye Aa je npocevyHo noceveHo 0,36
ctabana ca cpeatbMM NPEYHNKOM 0,94-dg( CBaKOM
oa 311 cradana dyayhoctn no xektapy (g,=1,10)
HasepeHu nogaum nokasyjy Aa je npopeaa y
32. roanHun duna, y Aeny KoNekTMBa A03HaYeHUx
ctadana ca NpcHMM NpeyHULMMa Koju cy dunm
Behu o cpeaber npeyHuKa npeoctanux cradana
nocne cevye (d>dg_ps), ca [ABOCTPYKO jayMm 3axBa-
TOM npema ctadanma 3a Hery, y 04HOCy Ha npo-
peay y 40. roguHn. Y cknagy ca HaBedeHWM Mo-
pen HenocpeaHor yT1uaja Ha ctadna dyayhHoctn
ce/ieKTUBHaA npopeaa y 32. roguHu je umana u
WMAEHTUYAH YTULAj Ha KONEKTUB UHANPEPEHTHUX
ctadana Koju je NPOUCTEKAO U3 KONEKTUBA KaHaM-
AaTa y nepuogy 33-40. roanHe. 360r TMna npope-
ae vHanbepeHTHa cTadna HUcy AMpeKkHo duna
nof ytmuajem npopega, seh ,,MHOMPEKTHO”, jep
cy noceyeHa ctadna y oapeheHoj mepu duna u
KOHKYPEHTU nHANdepeHTHUM cTadauma.

YTUuaj npopeaa Ha NPUPACT PasINUuUTUX
KonekTuea ctabana

MpeocTana ctabna nocne npopege (1.978 cra-
bana no xeKTapy) octBapwuaa Cy NPOCEYHO y ne-
puoay 33-40. roguHe 22,21 m*ha'-god?, a y ne-
puoay 41-50. roguHe (1.067 ctadana no xekrapy)
25,73 m3-hal-god™ tekyher 3anpemumHckor npupa-
cTa. Y Tekyhem npupacty 3anpemute 311 ctadana
dyayhHocTu no xektapy y nepuwoay 33-40. rogu-
He, (15,7% oga, ykynHor 6poja ctabana) umana cy
ydewhe oKko 32%, a y nepuogy 41-50. roguHe
(29,1% op yrynHor 6poja ctadana) umana cy yye-
whe 46%.

Kog cBux ctadana y nepuoay og 41-50. rogu-
He Behu je npupacT npeyHukKa 3a 31%, TemesbHU-
ue 3a 64% 1 3anpemuHe 3a 67%, y ogHOCY Ha
nepuog opg 32-40. roguHe. Hajsehu npupact
npeyYHuKa, Teme/bHULE U 3aNpemMuHe nmana cy
ctadna dyayhHocTM, npema Kojuma je npuopuTeT-
HO duna ycmepeHa npopeaa y 32. n 40. roguHu.
Y oaHocy Ha ctadna dyayhHocTM uHAndepeHTHa
ctadna Mmana cy marbu NpUpacT NpeyHuKa, Te-
Mmes/bHULE U 3anpemuHe, y nepuoay 33-40. rogm-
He 3a 40-50%, a y nepunoay 41-50. rogmHe 3a 39-
53% 1 pasnunKe cy BUCOKO 3HauyajHe (Tabena 4).
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MehyTum, Kog, KOonekTmBa UHANDEPEHTHUX
ctabana (244 ctabna no xeKkTapy), Koja cy umana
npcHe npeyHuke Behe of cpearber NpeyHUKa no
TemMesbHUUM cBMX cTadana nocne npopesa (d>dg‘ps)
MakbU je NMpuMpacT NpeyHuKa, Teme/bHULE U 3a-
npemuHe y nepuogy 33-40. rognHe 3a 10-15%, a
y nepuogy 41-50. roanHe 3a 15-21% opg, npupacra
ctabana dyayhHocTu. BennumHe npupacta Kop,
Lynopeansux konektmea” (ctadana dyayhHocTy u
nHandepeHTHUX cTadana) y oda nepmoaa ce 3Ha-
YajHO He pa3nMKyjy, Kaga ce nocmaTpajy UCTu
KoNeKkTuBM cTadana, a pas/vKyjy ce y nepuoay
33-40. rogMHe ako ce ynopeae BeAUYMHe npupa-
cTa ctadana dyayhHocTM U MHAMDEPEHTHUX CTa-
bana (d>dg_ps) ca npunagajyhum dpojem ctadana
y Tom nepuoay. To yKa3dyje Aa KONEKTUB UCTUX
MHanbepeHTHMX cTadana y oda nocmaTtpaHa ne-
puoaa y ancosyTHOM WM3HOCY MpaTu BeNYUHY
npupacta ctadana dyayhHocTy, ca TeHAeHUMnjom
3a0cTajakba y nepuogy 41-50. roguHe.

Cradna dyayhHoctn y nepuogy 41-50. roguHe
umajy Behu gedsbuHCKM npupact 3a 29%, a Ko-
NeKTUB NHAanbepeHTHUX cTadana (d>dg_ps) 3a 23%
y ogHocy Ha nepwuog 33-40. roanHe. Mehytum, y
nepuoay 41-50. roanHe cBa MHAUPEPEHTHaA cTa-
6na umajy Behu nedsbMHCKM npupacT 3a 32%, a
KONEeKTUB MHANdEepeHTHUX cTadana (d<dg_p5) nma
Behun gedsbuHCcKM npupact 3a 40% y ofHOCy Ha
nepwuog 33-40. rogMHe, WTO yKasyje Ha penaTms-
HO MHTEH3UBHW]y peakLujy Tatbux cTabana nocne
Apyre npopege y ogHocy Ha ctadna dyayhHoctu
(Tabena 4).

AMCKYCHJA

Y oBOM pafy ce npukasyjy pesyntaTv ucTpa-
MBakba NPUMEHE jaKMUX CeNeKTUBHUX npopeaa
Ha TpajHOj ornegHoj NOBPLIMHWU Y MEepUoay Of,
CKOpPO fABe AeLeHuje Y MOHOKYITYpU CMpye Ha
HEMoOBO/bHOM MOJIOXajy, OAHOCHO Y YC/IOBUMA Ne-
[0/10Ma U CHerosioMa Ha noapyuyjy nctouyHe Cpdum-
je. No yTBpheHnm enemeHTMMa pacTa cacTojuHa
ce MOXe CBPCTaTM Yy KaTeropujy Hajbosbux Be-
WTAYKM NOAUIHYTUX cacTojuHa cmpye y Cpdujn
(Bobinac, 2004). EBuaeHTUPaHM YKYNHW npupacT
3anpemuHe cactojuHe o 40. rogMHe U3HOCKO je
561,85 m3-ha?, a go 50. roguHe 819,1 m3-ha™.

MpBa npopesa, u3segeHa y 32. rogMHu y no-
CTYNKy Koju onucyje Schddelin (1934), dwna je
Hucka (g,=0,83) u jaka (jaumHa no 3anpemuHm je
npeko 30%). MNpopeaa je ypaheHa y cTapoctu ca-
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CTOjMHE Koja 3Ha4yajHuje He oacTyna og, nepuosa
Kaja ce M3BoAe npse ,KoMepuujanHe” npopese
y EBponu (Slodi¢ak, Novak, 2003).

Etat, octBapeH y nepuogy og, 33. go 40. rogn-
He, je y KaTeropujun HajBMLWNX U3HOCA 3anpemuHe
Koje Cy peannsoBaHe Ha MOjeAVHUM OrnefHUM
noBpLMHaMa y MJaguM cacTojuHama (Stojanovic,
Krsti¢,1984; Vuckovi¢ et al., 1990; Orli¢, 1999;
Orli¢ et al., 1991), a npopefe cy HajBuLIE jaunHe
KOja ce OKBMPHO Npernopy4yje y nutepatypu 3a
CMYHY CTapOCT cMpYeBux Kyntypa (Halaj et al.,
1986, Maunaga, 2001).

MoyeTHM Opoj KaHAMAATa 3a Hery y 32. rogu-
HU (556 cTadana no xeKkTapy) je y carnacHocCTM ca
O6pojem KaHaupata (512-616 no xeKktapy) Koju
HaBoau w Diaci (1994) npv npBoj unu Apyroj npo-
penm, y CTapoCcTM CMpYeBUX CacTojuHa 33-44. ro-
aunHe. Kputepujym nsdopa 311 cradana dyayhHo-
CTM no xekTapy y 40. rogMHu odyxsBaTuo je u
npupacHy pekauujy ctabana Ha npopeay v nojasy
owrTehera o4 CHErosoMa 1 nefonoma y nepuoay
33-40. roguHe. N3bopom noyeTHo Beher Opoj
KaHaMAaaTta 3a Hery y 32. roguHu je omoryheH
Behun Konektus ,,ynopegmsunx” MHONDEPEHTHUX
ctadana ca crabauma dyayhHoctu y 40 roamnuu, y
OKBMPY KOjWX je palMoHaNHO KaHauaosaTu (Bp-
LWMTKN 3ameHy) cTadana 3a raBHM NPUHOC, jep ce
MCTPa)KMBaHa CacTojMHa Hanasu y ,0CeT/buBOj”
¢$asu pasBoja Ha yTWULAj CHErosioma 1 neaonoma
WY HOj je NTOBPEMEHO HapyLUaBaH yCNoCTaB/beHM
KOHTUHYMTET AYropoYHMX UnsbeBa Here (Cnvka 2).
MNoctynak nsdopa noyeTtHo seher dpoja KaHANAA-
Ta 33 Hery v HbUXoBa NMepMaHEeHTHa cenekuuja
npy HapegHUM Npopegama y CKaagy je ca npu-
pofHMM npouecuma aubepeHumparba crabana
(Ferlin, Bobinac, 1999), a y ychoBuma cHeroaoma
M BETPOIOMA MMa nocedaH 3Hauaj.

Lynopegnsn” KONEKTUB UHANDEPEHTHUX CTa-
bana ca ctabnuma dyayhHocTn, umjun je cpeptom
npeyHuK 6uo Behu of cpearber npeyHmKa crada-
Na nocne cevye (d>dglps), y 32. roguHu dmo je pso-
cTpyko Behu, a y 40. roguHu duo je 3a 21,5%
MatbM, Y OQHOCY Ha UCTW KoseKTuB cTadana Oy-
ayhHoctu (Tabena 3). To ykasyje fa cy ce y nepu-
oay 33-40. roanHe y cacTojuHM o4BWjanu npoLe-
CW UHTEH3MBHOT audepeHumMparba ctadana, WTo
je pe3ynTMpano ymarmBarbemM HUXOBOT Npupa-
CHOF MoTeHUMjana ako HUcy duna nog yTuuajem
npopeae Uau HUCY pearosasna Ha npopeay. Tako-
he, ogpeheH dpoj kaHamaata (12,2%) n nuande-
peHTHMX cTadana je usrydmo dyHKUMjy noa ytu-
Lajem cHeronoma u negonoma u 61o je noceveH
Yy 4pyroj npopeau.

40

PesynTtatu yKasyjy Aa cnpoBefeHe jake cenek-
TUBHE Npopese, NOYETHO ycmepeHe Ha Behu dpoj
KaHAMAaTa 3a Hery y CTapoCTU CacTojuHe Koja 3Ha-
YajHuje He oAcTyna oA nepuoAa Kaga ce ussoge
npse ,KomepuujanHe” npopeae, AonpuHoOCe oap-
)KaBatby U yHanpehery npupacHor noteHuujana
3HayajHoOr KonektTnBa uHAudbepeHTHUX crtadana
nocne npopeaa. Y nepuoay 41-50. rogmHe mamn
Tekyhu npupacT npeyHuKa, TeMe/bHULE U 3anpe-
MuHe 3a 15-21% op, npupacTta ctadana dyayhHo-
CTM Umano je 244 nHamdbepeHTHa cTadna no xek-
Tapy, wTto wu3sHocu 78,5% op yKynHor Opoja
cradana dyayhHoctn y Tom nepuoay (311 cradana
Mo XeKTapy), Y OKBMPY KOjUX je pauuoHanHo Bp-
LINTK 3ameHy cTadana 3a MaBHWU NPUHOC Y ,0ce-
T/bMBOj” $a3n pas3Boja Ha yTULAj Nesonoma. Jaka
ceneKTMBHa npopesa y 32. roauMHU Y UCTPaXKuBea-
HOj cacTojuHKU oanydyjyhe je yTuuana Ha npupa-
CHM noTeHuujan ctadana dyayhHocTH, ann M Ha
3HayajaH KOMEeKTUB UHAUbepeHTHUX cTadana. Ha
OCHOBY HaBeAEeHOr Ce MOXe CMATpaTh Aa je Haw
CKPOMaH eKCMepuMeHT Yy NPUMEeHN ABe jake ce-
NeKkTuBHe npopese nocne 18 rognHa Aao NO3UTU-
BaH pe3ynTaT M a MMa OCHOBa Aa ce cnposeay
LIMpa UCTPaXKMBarba Ha MPUMEHM jaKe npopeaa y
cmpueBnm Kyntypama y Cpduju. Y cknagy ca npet-
XOOHUM pPe3ynTaTuma y CMPYEBUM KyaTypama Ha
nogpyujy Cpduje nprKasaHu pesynTtati ykasyjy aa
ce Mo¥Ke 00jeKTMBHO MPETNOoCTaBUTU Aa 3aKacHe-
Nle HUCKe npopese, cnade A0 ymepeHe jaunHe, He
MOry AaTu TakBe edeKTe Koju ce Mory ocTBaputu
jakum npopepama. CaBpemeHO naaHupakrse y LWy-
MapcTBy NoTpedHo je asmpaTv Ha peanHUM WH-
dopmaumjama O cTakby LIYMCKMX eKocucTema
(Vuckovié, Stajic, 2004), a y Be3un npojeKkuuje Here
cmpueBux kKyntypa y Cpduju caBpemeHom naaHu-
patby razgosatba NOTPESHO je NMPUKBYYUTU U pe-
3yNTaTe Haler CKPOMHOT eKCrepumMeHTa.

3AKAYYIH

Ha ocHoBYy aHanu3e npupacHor noteHuujana
pPasnMuUTMX Kateropuja ctadana nocne gge jake
cenektuBHe npopege y nepuoay 32-40. rognHe u
41-50. roguHe, Yy MOHOKYATYPU CMpPYE U3N0MKEHO]
NefoNoOMMMa U CHEroloMMMa Ha NOAPYYjy UCToYHe
Cpbuje, moxe ce 3ak/byunTn cnegehe:

e Kog csux ctadana y nepuoay og 41-50. roamHe
Behu je npupacT npeyHnka 3a 31%, TemesbHULE
3a 64% w 3anpemuHe 3a 67%, y oAHOCY Ha ne-
puog, og 32-40. roguHe;
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Hajsehu Tekyhu npmpact npeyHuKa, TeMesbHU-
ue u 3anpemuHe umajy ctabna dyayhHocTtu,
npema Kojuma je npuoputeTHo duna ycmepeHa
npopeaa y 32. n 40. roguHu;

Y oaHocy Ha ctadna dyayhHOCTM MHANDEPEHT-
Ha cTadna umana cy mambm Tekyhu npupact
NpeyYHuKa, TEMe/bHULE U 3anpemMuHe y nepuo-
ay oa 33. oo 40. roauHe 3a 40-50%, a y nepu-
oay oa 41. po 50. roguHe 3a 39-53%;

Koa KonektvBa nHandepeHTHMX ctadana (244
ctadna no xekTapy), Koja cy MMana npcHe npeu-
HUKe Behe o4 cpefrer NpevyHUKa no TeMesbHU-
uM cBux ctadana nocne npopesa (d>dg.ps),

Jake cenekTMBHe npopeae, NOYETHO yCMepeHe
Ha Behu Opoj KaHAMAaTa 3a Hery, y CTapocTu
CacTojMHe Koja 3HayajHuje He 0ACTyna oA, nepu-
ofa Kafa ce u3Boae npse ,KomepuujanHe” npo-
peae, gonpuHoce yHanpehery npupacHor no-
TeHumnjana cradana OyayhHocTM M 3HayajHoOr
KONeKkTnBa nHandepeHTHUx ctadana, y oKkeBupy
KOjUX je paLMOHasHO BPWMWTKU 3aMeHy cTadana
3a raBHM NPUHOC Y ,,0CeT/bMBO]” $ha3m pasBoja
Ha yTULaj 1egonoma U CHerosaoma.

HanomeHa: OBaj pag je peann3oBaH y OKBUpPY

npojeKkTa ,/cTpaxkusarbe KAMMATCKMX NPOMEHa Ha

MatbM je TeKyhun npupacT npeyHunka, TeMesbHU-
ue u 3anpemuHe y nepuoay oz 33. go 40. ro-
AvHe 3a 10-15%, a y nepuoay 41-50. roguHe 3a

KMBOTHY cpeauHy: npahere yTuuaja, agantaumja 1
y&naxasarbe” (11143007) Koju duHaHcHpa MUHK-
CTapcTBO 3@ NpocBeTy U HayKy Penydnuke Cpduje y

15-21% op npupacta ctadana dyayhHocTu, Mpu  OKBUPY nporpama MHTerpucaHux v uMHTepaucLm-

YeMy OBe Pas/iuKe HUCY CUTHUDUKAHTHE; NAVHAPHKX UCTPaXKMBarba 3a nepuog 2011-2014.
e [loyeTHu dpoj KaHaMAaTa 3a Hery y 32. rOAMHU  ToAMHE.

M3HOCKO je 556 ctadana no xeKtapy, y OKBMpPY

Kora je npw apyroj npopeau y 40. roaMHn nsBsp-

weH ns3dop 311 cradana dyayhHoctu;
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Abstract: The paper studies the effects of two heavy selection thinnings on the increment of Norway spruce
trees exposed to ice and snow breaks in eastern Serbia. In a thinning that was carried out at 32 years of age,
556 candidates per hectare were selected for tending, and at the age of 40, of the initial candidates, 311 trees
per hectare (55.9%) were selected as future trees.

In all trees at 41-50 age period, diameter increment was higher by 31%, basal area increment by 64% and vol-
ume increment by 67% compared to 32-40 age period. The collective of indifferent trees is significantly falling
behind compared to future trees in terms of increment values in both observed periods. However, the value
of diameter, basal area and volume increments, of the collective of “comparable’” indifferent trees are lower
in comparison to the values of increments of future trees by 10-15% in the 32-40 age period, and by 15-21%
in the 41-50 age period and there are no significant differences.

The results show that heavy selective thinnings, initially directed at a larger number of candidates for tending
at stand age that does not differ much from the period of carrying out first “commercial’ thinnings, improve
the growth potential of future and indifferent trees, where it is rational to do the tree replacement for the final
crop in ,,susceptible’” growth stage to snow and ice breaks.

Key words: Picea abies (L.) Karst., selective thinning, heavy thinning, increment, snow breaks, ice breaks
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INTRODUCTION

In Serbia excluding Kosovo, Norway spruce
cultures have been established on an area of
32,400 ha, i.e. 26.0% of the total area covered by
conifer cultures (Bankovic et al., 2009). A large
number of these cultures typically had a sponta-
neous development in the first decades after the
establishment. The first thinnings were usually
carried out at the age when economically viable
assortments were most likely to be obtained.
Such a trend has also been a characteristic of
other conifer cultures in Serbia and throughout
Europe because late crown thinnings provide
higher and more valuable cutting yields in the ob-
served growth stage (Slodicdk et al., 2005).

Thinning approaches to spruce cultures in Ser-
bia have been studied by a number of authors.
These studies were mostly based on the analysis
of the structure of untended stands or on the re-
search results of initial state in experimental plots
(Markovié, Petrovié, 1960; Vuckovic et al., 1990;
Drazié, 1994; Bjelanovié, Vukin, 2010). Short-term
thinning effects using different thinning methods
and intensities are presented based on research
on permanent experimental plots formed in 1972
by former Institute for silviculture at the Faculty
of Forestry in Belgrade, on mountain range Povlen
in western Serbia (Stojanovic, Krsti¢, 1984). The
effects of two heavy thinnings on the increment
and stability of Norway spruce trees and stand
have been treated on one permanent experimen-
tal plot in eastern Serbia (Bobinac, 2004).

Compared to other tree species, Norway
spruce stands are very susceptible to breakages
and uprooting, because of biological characteris-
tics of the species (primarily fragile tree top and
shallow root system). Such negative phenomena
are more expressed in Norway spruce monocul-
tures established in sites of deciduous tree spe-
cies, and are more intensified after heavier cano-
py openings. Therefore, it was one of the reasons
for insufficient application of crown thinnings in
Norway spruce stands (Nilsson et al., 2010; Wal-
lentin, Nilsson, 2014). The absence of thinning at
an early age increases the tree slenderness but
improves stem clearness. Thus, it follows that
Norway spruce requires intensive thinning, i.e. it
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should be implemented as early as possible, in
shorter intervals and the intensity of interven-
tions should be moderate (Mracek, Parez, 1986;
Cameron, 2002). However, this method of Norway
spruce culture management entails higher felling
costs and thinner assortments of small economic
value. Recent results of several decade long re-
search on permanent experimental plots in Nor-
way spruce stands in which crown selective thin-
nings were carried out at early age show that this
approach has primarily intensified diameter
growth of trees after the thinning, especially of
future trees which have been the primary tending
objects. This approach further contributes to the
rapid increase in their size and thus to the short-
ening of the production cycle. It also reduced
their slenderness and thus increased the stability
of the remaining trees after thinning (Slodicdk,
Novdk, 2003; 2010, Nilsson et al., 2010; Stefancik,
2012). Furthermore, the results of long-term re-
search on the effects of thinning in Norway
spruce cultures generally show that stands re-
spond positively to thinning, regardless of their
age at the time of commercial thinnings (Mdkin-
en, Isomdki, 2004a; 2004b). However, not only
delayed thinnings of heavy intensity produce
weak reactions of the remaining trees and so sig-
nificantly smaller volume increments per hectare,
but they also increase the instability of stands
several years after thinning (Nilsson et al., 2010).
In areas where unfavourable exogenous influenc-
es (ice and snow breaks) occur, a special problem
of selective thinning application is identified in
assuring the continuity of long-term tending goals
for selected final crop trees. Therefore, in ice and
snow break conditions, for selective thinning ap-
plication, an important question is tied to the
selection of trees for tending which is the basis
for different selective thinning approaches. The
approach introduced by Schddelin (1934), and ad-
ditionally justified by Leibundgut (1966) is based
on permanent selection of trees during stand de-
velopment, where from initially wider base of
candidates for tending, gradually, a final selection
is made. Another approach for the selection of
trees for tending in selective thinning is directed
to targeted trees which are selected in the first
thinning and are tended to the end of rotation.
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This approach is based on tending rationalization,
and in European forestry a number of specific ap-
proaches were developed, with special character-
istics for some tree species: selective thinning by
Abetz and Johann, Schiitz, Altherr (Vuckovié, Sta-
ji¢ 2004; Kotar, 2005). In selective thinning the
approach is based on target trees, the replace-
ment of future trees in snow and ice break con-
ditions, as well as trees that did not have a suc-
cessful reaction to thinning, is possible if there
are trees with good vitality and quality which
reacted to thinning in their close surrounding. Ac-
cording to Kotar (2005), the replacement of trees
for tending is more successful if the stands were
more intensively tended in the previous period.

The effects of thinnings verified in permanent
experimental plots define the silvicultural treat-
ment of the forest stands in a certain area. They
are particularly significant if experimental plots
are located in areas with adverse exogenous im-
pacts (ice and snow breaks). Research conducted
by Valinger, Pettersson (1996) in permanent ex-
perimental plots in Norway spruce cultures of the
stand age of 24-25 years suggest that the largest
relative number of damaged trees due to snow
and wind is registered in control plots and in the
first period after extremely heavy thinnings (over
40% of basal area). According to these results,
unfavourable terrain position and keeping of
dense cultures has the strongest influence on in-
creasing the risk of snow and wind damage. Nor-
way spruce stands are the most susceptible in age
classes Il and Ill since they were left to spontane-
ous development and first thinnings were delayed
(Mracek, Parez, 1986; Valsta, 1992; Slodicdk et
al., 2005).

Some experiences with damage caused by
catastrophic natural hazards (ice breaks) in Serbia
suggest that stand management activities do not
have significant effects on the damage extent, but
the damage extent is bigger in conifer cultures
compared to autochthonous deciduous tree spe-
cies in a specific area (Stojanovic, 1986). Damage
caused by natural hazards in forests in Serbia is
increasing, and they may be partly linked to glob-
al climate change according to Rankovic et al.,
(2016). In addition, some forest management ac-
tivities can have a noticeable influence on forest

susceptibility to disturbances (Schuck, Schelhaas,
2013).

In this paper, we analyzed the effects of two
heavy selective thinnings on the tree and stand
increment on a permanent experimental plot in a
Norway spruce monoculture exposed to snow
and ice breaks in Serbia. Procedure of tree selec-
tion for tending and for the final crop defines the
continuity of established tending goals which are
(changeable) variable in snow and ice breaks con-
ditions. Therefore, the aim of this paper is direct-
ed towards the analysis of the growth potential
of different tree categories in the applied proce-
dure of selection of trees for tending, i.e. final
crop in ice break conditions.

MATERIALS AND METHODS

The experiment

The research was conducted in a Norway
spruce culture on Velika Brezovica of the Kucaj
mountain range in northeastern Serbia (MU Bo-
govina |, compartment 87a) at 870 m above sea
level with southern and southwestern aspects
and an inclination of 5°. Norway spruce is not a
part of the natural composition of the forest com-
munities in the study area, which is dominated by
mountain beech forests. The culture was estab-
lished by afforestation of pasture on the site
which is not suitable for spruce due to periodic
ice and snow breaks. It was established by dense
planting (2x1 m) and according to available data
from the management records it had not been
thinned before the age of 32. At the end of 1994
(culture aged 32 years), a permanent experimen-
tal plot (1530 m) was established in a densely
closed part of the stand where 176 trees were
measured and the first thinning was carried out.
The second tree measurement and the second
thinning were carried out in the permanent ex-
perimental plot at the age of 40, and the third
measurement, when 48 trees were measured,
was carried out at the end of 2012 when the cul-
ture was 50 years old. The appearance of trees
and the stand in a permanent experimental plot
in 50 years culture age is shown in Figure 1.
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Picture 1. Stand appeareance (left) and crown structure of the trees in the surrounding of a future tree

(right) on a permanent experimental plot in 50 years old culture (Photo: M. Bobinac, april, 2013)

The selection of trees for tending

In the experimental plot, two heavy selective
thinnings were carried out using the procedure de-
scribed by Schddelin (1934). At the age of 32, can-
didates for tending were selected in the upper
storey and first selective thinning was conducted.
The aim of the thinning was to influence the devel-
opment and stability of the trees that are charac-
terized by best vitality and quality in a critical peri-
od when the stand is most susceptible to snow
breaks. The initial number of candidates for tend-

ing was 556 per hectare, and it was approximated
using the yield table by Schwapach for the stand
age of 80 years and site class | (Nikoli¢, Bankovic,
2009). The studied culture is characterized by a
large number of good quality trees and a high pro-
ductivity, so the production of sawmill roundwood,
while acquiring stand stability in a shorter rotation,
can be set as a management goal. At the stand age
of 40, of the initial 556 candidates, 311 future trees
per hectare (55.9%) were selected, 67 trees (12.1%)
were felled during the thinning and 178 trees
(32.0%) were declared indifferent (Diagram 1).

Candidates:

556 (100%)

Indifferent trees:

178 (32.0%)

Future trees:
311 (55.9%)

32. year
|
40. vear Marked trees:
-y 67 (12.1%)
50. year

Future trees:
311

Diagram 1. The evolution of tree selection for tending in 32-50 stand age period on the experimental plot
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The initial selection of a larger number of can-
didates was applied in conditions of unfavourable
stand position in the terrain and the occasional
occurrence of snow and ice breaks when the tree
tops were broken in the dominant storey, thus
preventing the achievement of long-term goals of
stand tending. In the second thinning in 40 years
of the stand age the selection of future trees was

N o

Picture 2. The effect of a more severe ice break at the beginning of 2013. in a less thinned part of the stand

based and on the growth increment reaction of
the candidates after the thinning in 32" year and
snow and ice damage which occurred on a small
scale in the 33-40 age period. The damage due to
a more severe ice break occurred in the beginning
of 2013 was expressed in the less thinned parts of
the stand while in the experimental plot, mainly
tree tops were broken in a 3-6m length (Figure 2).

(left) and in the experimental plot (right) in 50 years stand age (Photo: M. Bobinac, april, 2013)

Data collection and processing

In the experimental plot, at culture age
of 32, 40 and 50 years, two cross diameters
with an accuracy of 1 mm were measured for
all trees. In order to construct height curves,
tree heights were measured. Height curves
were smoothed using Michailoff’s function,
h=a-e®9+1.30. Tree volume was determined
using Norway spruce volume tables by Baur
(1890) with the following analytical form: V=
0.00007-d, ,>953%3-h070%52 (1971). The volume of
the trees that were damaged or died between
two thinnings was determined based on their

diameters and heights at the beginning of the
study period.

Different “functional” collectives of trees
were selected in the stand: trees for tending (can-
didates and future trees), marked trees and indif-
ferent trees. For the numerical characterization of
the thinnings, the ratio of the quadratic mean
diameter of the trees marked for felling to the
mean diameter of the trees that remained after
the thinning i.e. g, ratio was used (Pretzsch,
2005). A special collective of marked trees which
are characterized by a higher mean diameter val-
ue compared to trees that remained after the
thinning (d___>d__ ) in the stand was defined,

g.mar” “g.re

with coefficient q,>1.
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The thinnings effects are shown for tree tend-
ing collective and for indifferent trees collective.
Within indifferent trees collective, a new collec-
tive of indifferent trees “comparable” to future
trees was derived, whose breast height diameters
are higher than stand mean diameter after the
thinning (d>dg_rem). Another collective of all the
rest indifferent trees was derived.

To define the effects of thinning, we com-
pared the current increments of diameter (i ),
basal area (ig) and volume (i ) for the same tree
collective, in the 33-40 age period and the 41-50
age period. The t-test was used to test the differ-
ences between the current increments of studied
tree collectives in different periods (HadZivukovic,
1973).

The list of used designations in the paper is
presented in Table 1.

Table 1. The list of used designations

Designation Meaning
N Number of trees per hectare
G Basal area per hectare
Vv Volume per hectare
dg Stand quadratic mean diameter
d Marked trees quadratic mean
BET diameter
d Quadratic mean diameter of trees
(B that remained after the thinning
d Quadratic mean diameter of
gft future trees collective
d Quadratic mean diameter of
gc candidates trees collective
h, Lorey’s mean height
i Current diameter increment of the
d mean tree of a specific collective
Current basal area increment of
i the mean tree of a specific
collective
i Current volume increment of the
v mean tree of a specific collective
q, Thinning coefficient
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RESULTS

Thinning characteristics

The main goal of applied thinnings was to af-
fect the development of trees for tending (candi-
dates and future trees) that belonged to the cat-
egory of trees with good vitality and quality in the
upper storey. In the first thinning that was carried
out in the 32" year of age, 1,378 trees were cut
per hectare (35.2%), with a volume of 115.1
m3-ha’. In the period from the age of 32 to the
age of 40 years, 555 thin trees per hectare were
felled due to mortality, snow breaks and ice
breaks (14.2%). Their volume was 22.0 m*-ha™.
From the initial number of trees recorded in 32"
year, 1,933 trees per hectare (49.4%) were felled
with a total volume of 137.1 m3-ha? (35.9%). The
thinning that was carried out at the age of 40
included 911 trees per hectare (46.1%) that were
felled down with the volume of 142.3 m3-ha?
(33.7%).

The two thinnings and the subsequently felled
thin trees in the experimental plot in the period
from the age of 33 to 40 years included 2,844
trees per hectare (72.7%) with the volume of
279.4 m3ha’. Based on the ratio between the
quadratic mean diameter of the trees harvested
in the thinning and the remaining trees at the
ages of 32 and 40, the thinnings were low
(q,=0.83-0.80) and based on the percentage de-
crease in basal area (35-37%) and volume (34-
36%), they were heavy thinnings (Table 2).

In the structure of felled trees in 32" and 40"
year of age, the trees that had their mean diam-
eter higher than the mean diameter of trees after
the thinnings (q>1) had the greatest influence on
trees that remained after the thinnings (Table 3).

In the structure of thinning that was carried
out in the 32" year of age, there were 378
(27.4%) trees per hectare whose mean diameter
was higher than the mean diameter of trees after
the felling (q,>1), and they accounted for 51.4 to
54.8% of total basal area and volume that was cut
during the thinning. Having in mind that selective
thinning method is used, when the total number
of trees and basal area of previously mentioned
trees is put in the ratio with the trees for tending,
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Table 2. Numerical stand elements in 32", 40" and 50%" year of age

Age Total Future trees Marked trees Mortality Ind::t:r;ent
N[trees-ha?]
32 3,911 311 1,378 555 1,667
40 1,978 311 911 - 756
50 1,067 311 - - 756
G[m?-ha']
32 57.39 8.71 17.48 3.78 27.42
40 50.25 13.20 17.62 - 19.43
50 52.87 22.32 - - 30.55
V[m?-ha]
32 384.17 62.34 115.13 21.97 184.73
40 424.75 118.90 142.28 - 163.57
50 539.72 238.04 - - 301.68
dg[cm]
32 13.7 18.9 12.7 9.3 14.5
40 18.0 23.2 15.7 - 18.1
50 25.1 30.2 - - 22.7
h [m]
32 14.0 15.1 13.7 11.8 14.1
40 19.1 20.5 18.1 - 19.0
50 24.3 25.4 - - 233
Table 3. Numerical elements of different trees collectives in 32", 40* and 50t year
32" year 40 year 50* year
Trees for  Indifferent Marked Trees Indifferent Marked Trees Indifferent
Comont tending trees trees . o ding trees trees ding trees
£ ey T0F 2y 0E o2y
3 8¢ ¥ ¥ 3¢ ¥ ¥ 28 ¥
g *° = =z - s k-] - s
o
N [trees-ha?] 556 311 622 378 311 244 111 311 244
G[m?*-ha''] 13.09 8.45 14.30 8.98 12.95 9.26 4.06 22.32 15.19
V[m?-ha'] 91.90 60.21 100.03 63.05 116.27 82.07 35.81 238.04 158.48
dg[cm] 17.3 18.6 17.1 17.4 23.0 22.0 21.6 30.2 28.1
a, 1.14 1.10
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it can be concluded that in the 32™ year, on av-
erage, 0.68 trees that had a mean diameter of
1.01- dg were felled for every tree from 556 initial
candidates i.e. 1.21 trees with a mean diameter
of 0.93-dg.ft were felled for every of 311 future
trees (q,=1.14).

In the thinning structure in the 40% year of
stand age, 111 (12.2%) trees had a mean diame-
ter higher than the mean diameter of trees after
the felling (q,>1). These trees accounted for 23.0-
25.2% of basal area and volume that was cut dur-
ing the thinning. When number of trees and basal
area of previously mentioned 111 trees is put in
the ratio with the number of trees and basal area
of future trees, it can be concluded that on aver-
age, 0.36 trees with a mean diameter of O.94-dg
were felled for every of 311 future trees (q,=1.10).

These results show that, in the part of marked
trees collective that had diameters at breast
height higher than the mean diameter of trees
that remained after the thinning (d>dg(rem), the
thinning carried out in 32" year was character-
ized by two times heavier intensity towards the
trees for tending, compared to the thinning car-
ried out in the 40" year. Not only the thinning
carried out in 32" year had a direct impact on
future trees, yet it had the same effect towards
the collective of indifferent trees which arose
from the candidates collective in the 33-40 age
period. Because of the thinning method, the in-
different trees were not under a direct influence
of thinning, but under “indirect” influence be-
cause the trees that were cut during the thinning
were to a certain extent competitors to indiffer-
ent trees.

The effects of thinnigs on the increment
of different collectives of trees

The trees that remained after the thinning
(1,978 trees per hectare) achieved, on average,
the current volume increment of 22.21 m3-ha?
-year? in the 33-40 age period and 25.73 m3ha™
-year? in the 41-50 age period (1,067 trees per
hectare). In the current volume increment, the
311 future trees per hectare (15.7% of the total
number of trees) accounted for 32% in the 33-40
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age period. In the 41-50 age period the same
trees (now 29.1% of the total number of trees)
accounted for 46% of the total current volume
increment.

In all trees in the 41-50 age period, diameter
increment was higher by 31%, basal area incre-
ment by 64% and volume increment by 67% com-
pared to the 32-40 age period. The future trees
had the highest values of diameter, basal area
and volume increments and the thinnings the
32" and 40" years were primarily directed to-
wards these trees. Compared to the future trees,
the indifferent trees had lower values of diame-
ter, basal area and volume increments, in the 33-
40 age period by 40-50% and in the 41-50 age
period by 39-53%. The differences were highly
significant (Table 4.)

However, the collective of indifferent trees
(244 trees per hectare), that had diameters at
breast height higher than the quadratic mean di-
ameters of all trees after the thinning (d>g.rem.)’
had lower values of diameter, basal area and vol-
ume increments in the 33-40 age period by 10-
15%, and in the 41-50 age period by 15-21% com-
pared to the values of increments of future trees.
The increment values of “comparable collectives”
(future trees and indifferent trees) are not signif-
icantly different in both periods, when the same
collectives are observed. However, they do differ
in the 33-40 age period if increment values of fu-
ture trees and indifferent trees (d>d ) are com-
pared having in mind the number of trees in that
period. That means that the collective of the
same indifferent trees in both periods follows the
increment values of future trees in absolute
amount with the tendency of falling behind in the
41-50 age period.

Future trees in the 41-50 age period have
higher diameter increment by 29%, while indiffer-
ent trees collective (d>dwm) have higher diameter
increment by 23% compared to the 33-40 age
period. However, in the 41-50 age period all indif-
ferent trees have higher diameter increment by
32%, and indifferent collective trees (d<dg.rem) have
a higher increment by 40% compared to the 33-40
age period. This indicates that thinner trees had a
relatively more intensive reaction to the second
thinning compared to future trees (Table 4).
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DISCUSSION

This paper presents the research results of
applying heavy selection thinnings on a perma-
nent experimental plot in a period of nearly two
decades in a Norway spruce monoculture on an
unfavourable terrain position exposed to ice and
snow breaks in eastern Serbia. The defined stand
growth elements show that the stand can be se-
lected in a category of the best artifically estab-
lished Norway spruce stands in Serbia (Bobinac,
2004). Total volume increment of the stand until
the 40™ year amounted to 561.85 m3-ha?, and
819.1 m3-ha* until the 50" year of age.

The first thinning carried out in the 32" year
in a manner described by Schddelin (1934) was
low (q,=0.83) and heavy (volume thinning inten-
sity over 30%). The thinning was carried out at
the stand age that does not differ significantly
from the age of carrying out the first “commer-
cial” thinnings in Europe (Slodi¢dk, Novdk, 2003).

The yield attained in period from the 33™to
40" year is in a category of the highest yields re-
alized in some experimental plots in young stands
(Stojanovic, Krsti¢, 1984; Vuckovic et al., 1990;
Orli¢, 1999; Orli¢ et al., 1991) and the thinnings
are of the heaviest intensity approximately re-
commended in literature for similiar stand age
(Halaj et al., 1986, Maunaga, 2001).

The initial number of candidates for tending
in the 32" year (556 trees per hectare) is in com-
pliance with the number of candidates shown by
Diaci (1994) for the first or second thinning in
Norway spruce stand age of 33-44 years. The cri-
teria for selection of 311 future trees per hectare
in the 40*" year included growth increment reac-
tion of trees to thinning and the occurence of
snow and ice breaks in the 33-40 age period. The
selection of a larger initial number of trees for
tending in the 32" year allowed larger collective
of “comparable” indifferent trees with future
trees in the 40™ year. Within this collective, it is
rational to candidate (replace) the final crop
trees, because the stand is in a “susceptible”
phase of development to snow and ice breaks
which ocassionaly disturbed the established con-
tinuity of long-term tending goals (Figure 2). The
procedure of selection of an initially larger num-
ber of candidates for tending and permanent se-

(o)
(e}

lection of these trees in the next thinnings is in
compliance with the processes of natural differ-
entiation of trees (Ferlin, Bobinac, 1999), and in
snow and ice break conditions it is particularly
important.

The collective of trees that is “comparable”
with future trees whose mean diameter was high-
er than the mean diameter of trees after felling
(d>dg.rem) in the 32" year was two times larger,
and in the 40" year it was smaller by 21.5% com-
pared to the same collective of future trees (Table
3). This indicates that the processes of intensive
tree differentiation occurred in the stand in the
33-40 age period. This resulted in a lower growth
increment potential if the trees were not affected
by thinning or they did not react to thinning. In
addition, a certain number of candidates (12.2%)
and indifferent trees lost their function under the
influence of snow and ice breaks, and these trees
were felled in the second thinning.

The results show that heavy selective thin-
nings, initially directed to a larger number of can-
didates for tending in a stand age that does not
significantly differ from the age when the first
“commercial” thinnings are carried out, contri-
bute to maintaining and improving the growth
increment potential of an important collective of
indifferent trees after thinnings. A total of 244
indifferent trees per hectare had their current di-
ameter, basal area and volume increments lower
by 15-21% in the 41-50 age period. That amounts
to 78.5% of the total number of future trees in
that period (311 trees per hectare). Within these
trees it is rational to replace trees for a final crop
in a “susceptible’” phase to ice breaks. The heavy
selective thinning in the 32" year in the investi-
gated stand had crucial impact on the growth
increment potential of future trees, but it also
had such an impact on prevaling collective of in-
different trees. On the basis of the above, it can
be concluded that our modest experiment in ap-
plying two heavy selection thinnings after 18
years gave a positive result and that there are
prerequisites for a wider research about applying
heavy selective thinnings in Norway spruce cul-
tures in Serbia. In compliance with previous re-
sults in Norway spruce cultures in Serbia, the
shown results indicate that it can be assumed
that late low thinnings, light to moderate intensi-
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ty, cannot have such an effect that can be main-
tained by using heavy thinnings. Modern planning
in forestry should be based on real information
about the state of forest ecosystems (Vuckovic,
Staji¢, 2004), and when having in mind the pro-
jection of Norway spruce cultures tending in Ser-
bia, the results of our modest experiment should
be incorporated in forest management.

CONCLUSIONS

Based on the analysis of the growth incre-
ment potential of different categories of trees
after two heavy selective thinnings in the 32-40
age period and the 41-50 age period, in a Nor-
way spruce monoculture exposed to ice and
snow breaks in eastern Serbia, we can conclude
the following:

e In all trees in the 41-50 age period, diameter
increment was higher by 31%, basal area in-
crement by 64% and volume increment by
67% compared to the 32-40 age period;

e Future trees have the highest values of diam-
eter, basal area and volume increments, and
the thinnings in the 32" and 40™ years of
stand age were primarily directed to these
trees;

e Compared to future trees, indifferent trees
had lower values of current diameter, basal
area and volume increments by 40-50% in
the 33-40 year age period, and by 39-53% in
the 41-50 age period;

e The collective of indifferent trees (244 trees
per hectare) that were characterized by diam-
eters at breast height that were higher than
the quadratic mean diameter of all trees after
the thinning (d>dg(rem), had 10-15% lower cur-
rent diameter, basal area and volume incre-
ments in the 33-40 age period and 15-21% in
the 41-50 age period compared to the incre-
ments of future trees. These differences were
not significant;

e The initial number of candidates for tending
in the 32" year was 556 trees per hectare.
Within this number of trees, 311 future trees
were selected in the thinning that was carried
out in the 40% year;

e Heavy selective thinnings, initially directed to
a larger number of candidates for tending, at
a stand age that does not differ significantly
from the age when the first “commercial”
thinnings are carried out, contributes to the
improvement of the growth of increment po-
tentials of future trees and are an important
collective of indifferent trees in which it is ra-
tional to replace the trees for the final crop in
“susceptible” development phase to ice and
snow breaks.
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