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TAJiJIII:U;E IIPO:U;EHTA 3AIIPEMIIHCKOr IIPIIPACTA 3A
XPACT JIY)KlbAK, IIOJbCKII JACEH, :U;EP II rPAli Y

IlIYMAMA PABHOr CPEMA

H3BO~: ITpHMeHoM CTaTlfCTHqKHX MeTO.l\a (perpecaoae If KOpeJIaUlfOHe aaanase)
acrpaaoraaaa je 3aBlfCHOCT 1f3Meijy npouenra aanpeaaacxor rrpnpacra, Cjenne CT
pane, If 6poja crafiana, cpeznser cacrojancxor npesanxa rro npecexy, cpeznse cac
rojancse BlfCHHe rro npecexy If nponemyanaor ysemha y CMeCIf, ca zrpyre, aa xpa
CT JIyJKlhaK, nors. jacen, uep If rpa6 y ql1CTlfM If MemOBlfTlfM myMaMa Paaaor Cpe
Ma. Basapaa na peJIeBaHTHlfM CTaTlfCTlfqKlfM noxasarcn.aaa, MO.l\eJI je 6lfO OCHOBa
sa aspaay rafinnna npouenra sanpeaaacxor npnpacra sa nare spcre npseha.
KJhYQHe pesa: ratinaue npouenra aaupeaancxor npapacra, xpacr JIyJKlhaK, rro-

JbCKIf jacen, nep, rpa6, PaBHIf Cpcv

TABLES OF VOLUME INCREMENT PERCENTAGE FORPEDUNCU
LATE OAK, NARROW-LEAVED ASH, TURKEY OAK AND HORNBEAM

IN THE FORESTS OF RAVNI SREM

Abstarct: The dependence of volume increment percentage on the one hand, and
tree number, mean stand diameter per cross section, mean stand height per cross sec
tion and the percentage in the mixture, on the other hand, for pedunculate oak, nar
row-leaved ash, Turkey oak and hornbeam in pure and mixed forests ofRavni Srem
were researched. The applied statistic methods were regression and correlation ana
lysis. Based on the relevant statistic parameters, the selected model was the base for
the construction ofTables ofvolume increment percentage for the above tree species.
Key words: tables of volume increment percentage, pedunculate oak, narrow-

leaved ash, Turkey oak, hornbeam, Ravni Srem

op Cmauuuca Bauxoeuh, peooeuu npotpecop, Lllyuapcxu rjJaryJlmem Yuueepsumema y Beoepaoy
op Ilyucau J06un, peooeuu npodiecop, Lllyuapcxu ipaxynmem Ynueepsumema y Beoepaoy
op MWlaH Meoapeeuh, eaupeouunpotpecop, lllyuapcxu rjJaryJlmem Ynueepsumema y Beoepaoy
up Ilaujau Ilanmuh, acucmeum, Lllyuapcxu rjJaryJlmem Ynueepsumema y Beozpaoy
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Cranaura OaHKOBI1U, )J,ywaH J0811U, MI1J1aH Menapesah, )J,aMjaH DaHTl1u

1. YBO,l(

3anpeMHHCKH npapacr je jenan O.IJ, najBa)KHHjHXTaKCaUHOHHX enevenara rrpa nna
nnparsy ra3.IJ,OBaJha uryvava - ycneunrocr nsaohea,a 6pOjHI1X ra3.IJ,HHCKHX Mepapedinex
ryje ce Kp03 n.erony BeJIWIHHy (H3pa)KeHY y anCOJIyTHoj I1JIH peJIeTHBHoj MepH). Ilopezt
'rora IllTO yxasyje na npOH3BO.IJ,HOCT crafiarra 11 cacrojnna, OH CJIy)K11 H KaO jenan O.n 6HT
HI1X napaxierapa rrpn KaJIKyJIaUl1jl1 rrpnaoca no 6pOjHHM MeTO.IJ,HMa KOjH ce KOpl1CTe y
urynapcrsy. Ilpeva BytIKOBHny H CTaMeHKoBl1ny (1995) 3anpeMHHcKH npupacr
je jenan on 113Y3eTHo 3HatIajHI1x 6110I1H.IJ,HKaTOpa Bl1TaJIHOCTl1 crafiana H cacrojima, xao
H JhHXOBe 3aBl1CHOCTl1 O.IJ, 6pOjHl1X eKOJIOIllKl1X 11 aHTpOnOreHI1X .IJ,eJIOBaI-ba.

C 063HpOM aa BeOMa BeJIl1Kl1 ana-raj KOj 11 3anpeMI1HCKl1 npnpacr lIMa aa myvapc
KY HayKY 11 crpyxy, Pa3YMJbl1BO je IllTO cy ce TOKOM npexrena pa3Bl1JIe fipojne .IJ,l1peKTHe
11 l1H.IJ,l1peKTHe MeTO.IJ,e sa JherOBO onpehasan,e. HeKH O.IJ, .IJ,HpeKTHI1X MeTO.IJ,a, xao lllTO cy
TO KOHTpOJIHH MeTO.IJ, H MeTO.IJ, .IJ,l1<pepeHUHje, onpehyjy BeJIHtIHHY 3anpeMl1HCKOr npapac
'ra cacrojane H3 nO.IJ,aTaKa .IJ,Ba Y3aCTonHa nep110.IJ,l1tIHa rrpesrepa. )J;pyra rpyna .IJ,l1peKTHHX
MeTO.IJ,a KOpHCTH nonarxe jenner npevepa H oapehyje BeJIl1tIl1HY osor TaKcaUHOHor ene
MeHTa npexo npapacra npeCTaBHI1Ka (cpeznser cacrojaacxor cTa6KJIa no npecexy, Xoe
Ha.IJ,JIOBHX cpeznsnx crafiana, AHytIl1HOB MeTO.IJ, 11 npyrn) l1JIl1 na OCHOBy CTaTHCTHtIKe sa
Bl1CHOCTI1 113Meljy pa3HI1X TaKCaUHOHI1X eneveaara (Majepos .IJ,l1<pepeHUHjaJIHH MeTO.IJ"
MeTO.IJ, .IJ,e6JbHHCKOr rrpnpacra, MeTO.IJ, apevena npenasa 11 apesrenaaanpacasau,a). 3a 0)],
pehasarse BeJIl1tIl1He aanpevmrcxor npnpacra, y uryvapcxoj npaxcn .nOCTa ce KOpl1CTe 11
l1H.nl1peKTHl1 MeTO.IJ,l1 nouohy Ta6JII1ue npnaoca 11 npnpacra, Ta6JIl1ue 3anpeMI1HCKOr
npapacra 11 Ta6JIHue npouenra 3anpeMI1HCKOr npnpacra.

2. IIPOEJIEMPA,l(A

Ilpnvena nexor O.IJ, 6pOjHHX MeTO.IJ,a sa onpehnaan,e aanpesomcxor npnpacra cac
rojnne npBeHCTBeHO je noseaana ca Tpa)KeHOM rasaourhy .IJ,06l1jeHl1X pesyrrrara 11 06H
MOM panosa na JherOBOM onpehasan.y, re MorynHoIllny JhHXOBe npaveae y Pa3JIl1tIl1THM
caCTojl1HCKHM caryannjaua.

Ilpaveaa xonrpornror MeTO.IJ,a ycnoarsenaje, npe csera, ynorpefioer nornynor (1'0
TaJIHor) nperaepa npa l1HBeHTypl1 uryva, 06ene)KaBaJheM MeCTa MepeJha npexmnca npu
rtpsoj l1HBeHTypl1, TatIHOM eBH.IJ,eHUHjoM nOCetIeHl1X craoana 113Meljy .IJ,Be HHBeHType H
ynorpefioxr HCTHX 3anpeMl1HCKl1X Ta6JIHua l1JIH rapnrpa npn ofipa-iyny sanpeveamre zmc
Y3aCTonHe HHBeHType uryva, Orpaanxaaajyha <paKTOp ynorpefin oaor MeTO.IJ,a y jenno
.n06HHM cacrojaaava je H y nepHO.IJ,HtIHOM nouepaisy BHCHHCKHX KpHBa IllTO.IJ,OBO.IJ,H .IJ,O
nermxe rpeurxe npn onpehnaaa.y BenHtIHHe sanpeauacxor npupacra.

Merozm KOjH aa onpehasau,e BeJIHtIHHe aanpevarrcxor npapacra KopHCTe je.IJ,HO
H:JIH name crafiana (npe.IJ,CTaBHHKa) HMajy orpanaxeay npmreny, jep ce MOry ynorpcou
TH cauo y je)J,Ho.IJ,06HHM (H3Y3eTHO XOMoreHHM) cacrojnnaaa. Mehyraa, H y TaKBI1M YC
JIOBHMa ce He .IJ,06Hjajy pe3yJITaTaH aanosorsaeajyhe TatIHOCTH, 're ce OBH MeTO,UH Mory
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Tatinaue npaueHTa san. npap, 3aXpaCT nysosax, nalb. jacea, uep Hrpa6 y rnyMaMa PaBHar CpeMa

KOpHCTHTH CaMO aa npoueny BenWJHHe oaor TaKcaUHOHor eneaenra y nanpen HaBeJJ,e
HHM cacTOjHHcKHM caryanajava.

Onpehasarse aarrpesomcxor npnpacra noaohy MeTOJJ,a JJ,e6JbHHCKOr rrpapacra,
speaeaa rrpenasa HnHspexena sanpacaaarsa, KOjH xao OCHOB HMajy 6YIIlelhe crafiana pa
JJ,H Y3HMalha H3BpTaKa na KojHMa ce o-nrraaajy lbH:XOBe BpeJJ,HOCTH, HMajy ztaaac BeOMa
BenHKY npaverry y uryvapcxoj npaxca, Haxo OBH MeTOJJ,H najy pesynrare 3aJJ,OBOJbaBajy
he TaqHOCTH, OHH cy JJ,OCTa HeeKOHOM~HH 360r aemrxeBapHja6HnHoCTH HaBeJJ,eHH:X TaK
caUHOHHX enevenara na KojHMa ce sacnaaajy (ycnoarsene BenHKOM pasaonaxourhy CTa
HHIIlHHX H cacTojHHCKH:X curyauaja) H rpaxene TaqHOCTH OJJ, (8% saxreaajy Cpa3MepHO
BenHKH 6poj H3BpTaKa. Ilopen Tora, 6YIIlelbeM crafiana H BaljelheM H3BpTaKa crafina ce
ourrehyjy, cl>H3HonoIIlKH cna6e HTaKO nocrajy noronan cyrrcrpar aanejcrso pa3n~HTHX
IIlTeTHHX yrauaja eHTOMonOIIlKor H cl>HTonaTonoIIlKor nopexna.

Ilpnaeaa Tafinane npanoca H npnpacra sa onpehnaan.e aanpexnmcxor npapacra
je )],OCTa eKOHOMHqHajep 3aXTeBa onpehasarse cavo JJ,Ba napaaerpa - crapocr H cpezusy
(HnH roprsy) cacrojancxy BHCHHy - TaKcaUHOHH eneveara KOjH ce penaraaao naxo H
6P30Mory oJJ,pe)],HTH rrpn HHBeHrypH nryaa. Ynorpefia HM je orpamorena caao na jenno
JJ,06He cacrojaae, a nocefian npofinexr je H y onpehaaarsy ofipacra (omroca crsapne H
Ta6nHqHe rexersnaue) KOHKpeTHe cacrojnae paJJ,H npanarohasau,a Ta6nHqHHX nOJJ,aTaKa
cTBapHHM, IIlTO nosehaaa 06HM panosa npn HHBeHrypH uryva.

MeToJJ, KOjH ce MO)Ke npHMelbHBaTH y pa3nHqHTHM CTaHHIIlHHM H cacToj.HHCKHM
ycnonaaa, KOjH je Y3 TO H)],OCTa eKOHOMHqaH jep 3aXTeBa MHHHManHH JJ,OJJ,aTHH 06HMpa
JJ,OBa rrpa HHBeHrypH uryxa paJJ,H npafimosaaan,a Ta6nHQHHX nOJJ,aTaKa CTBapHOM crarsy
KOHKpeTHe cacrojane, je MeTOJJ, Tafinnua rrponenra aanpeaaacxor npapacra. Ilonaseha
OJJ, OBe KOHCTaTaUHje, xao H 0)], HaBeJJ,eHHX npofinexra Be3aHHX aa npnaeay nanpen aase
nenax MeToJJ,a sa onpehasan,e sanpcaancxor npnpacra, na KaTeJJ,pH nrranaparsa H opra
HH3aUHje rasnoaaa,a IIlyMaMaIllysrapcxor cl>aKYnTeTa Y Beorpany je JJ,ecl>HHHcaH 3aJJ,aTaK
JJ,a ce sa eKOHOMCKH Ba)KHe BpCTe npseha y Cp6HjH H3paJJ,e Tafinane npouenra sarrpe
MHHCKor npnpacra. Ha OCHOBy nocanaunsax ncrpaaoraarsa aspahene cy rafinnue aa 28
spcra npseha, a y OBOM pany 6Hnenpesearapaae Tafinane npouenra sanpesrancxor npa
pacra aaxpacr nysosax, nOJbCKH jacen, uep H rpa6 y IIlyMaMaPaanor Cpeva.

3. MATEPHJAJI H METO,IJ;PA,ll;A

Marepnjan aa OBa acrpascasan,aje H3Y3eTHO 06HMaH H qHHe ra nOJJ,aUH JJ,06HjeHH
pe)],OBHHM ypehnaarsea myaa Pasaor Cpesra, CMeIIlTeHHX y 6a3H nOJJ,aTaKa "I1Hcl>Op
MaUHOHor CHCTeMa 0 IIlyMaMa Cpfiaje", I1CTPa)KHBalbeM cy ooyxsahene CBe QHCTe H
MeIIlOBHTe cacrojane xpacra nysosaxa (5.134 cacrojaaa), nOJbCKOr jaceaa (4.366 cacro
jana), uepa (4.301 cacrojana) H rpa6a (6.916 cacrojana) na nonpsjy Paanor Cpexa.

3a H3paJJ,y Tafinaua npoueara sanpeaaacsor rrpapacra xopmnhea je JJ,HpeKTHH
MeTOJJ" npa qeMY cy nOJJ,aUH H3paBHaTH aHanHTHqKHM rryresr Y3 ynorpeoy cl>yHKUHja na
BeJJ,eHHX y rafiena 1.
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CTaHHma baHKOBHIi,~maH JOBHIi, MHJIaH Menapesnh, ,lJ,aMjaJl l1aHTHIi

Tafiena 1. Tecrapane <PYHK~Hje

Table 1. Tested functions

1-1

1-2

1-3

1-4

- N b he de fP. -ao 0 0 oS
w g g

Piv = ao +a1 0 N +az 0 hg +a3 0 d g + a4 0 S

Piv = ao+ a 1 0 N +az 0 h~ +a3 0 d; + a, 0 S4

P. = a +a 0 d 2 +a 0 d 2
0 h +a 0 d 0 h2 +a .h2 +a 0 d 2

0 N +a .doh . S
IV 0 I g 2 g g 3 g s 4 g S g 6 g s

Jf e reunar
Piv - npouenar sanpeumrcsor npnpacra
dg - Cpe,UIhH cacTOjHHcKH npesaax no npecexy

a, b, ~g} -cpezusa caCTOjHHcKa BHCHHa no npecexy

d, e,f, - napaaerpn ll>YHKLUfja
aO-a6

N - 6poj craoana no xexrapy
S - yxeurhey CMeCH y %

Ha OCHOBy CTaTHCTHqKHX noxaaarersa perpecnone H KOpeJIaUHOHe aHaJIH3e H3Bp
men je )J,e<pHHHTHBHH H360p MO)J,eJIa KOjH je narse xopaurheu aa aspany Ta6JIHua rrpoue
HTa 3anpeMHHCKOr npnpacra.

4. PE3YJITATII IICTPAlKIIBAH>A

4.1. XpaCT JIY~lbaK

Pe3YJITaTH recrupatsa 3aBHCHOCTH H3Me1)y nponenra aanpesraucxor npapacra, ca
jenae, H 6poja crafiana no xexrapy, cpemser cacrojmrcxor rrpe-nmxa no npecexy, cpen
n.e cacrojancxe BHCHHe no npecexy H npouenryarmor yseurha y CMeCH, ca npyre crpa
He, KO)J, xpacra nyxosasa )J,aTH cy sa csaxy rpymcuajy y Hepe)J,HHM Ta6eJIaMa y KojHMaje:
R2 - Koe<pHUHjeHT )J,eTepMHHaUHje, R2cor - xoparosana Koe<pHIlHjeHT )J,eTepMHHaUHje,
R - Koe<pHUHjeHT KOpeJIaUHje, mx -' crannapzma rpeunca perpecnje H N - 6poj nonaraxa.

3a caaxy HcnHTHBaHy <pyHKUHjy recrnpaa je H crenen ynoTpe6JbHBOCTH Ta6JIHua
(crenea npanarohasaa,a Ta6JIHqHHX Bpe)J,HocTH cTBapHHM Bpe)J,HocTHMa npouenra san

pestaacxor npnpacra) no nocrynxy KOjH je npaxasan y Ta6eJIH 6.

Kaxo cy aspasynare Bpe)J,HocTH t<t(0,05; 8)' MO)l(e ce KOHCTaTOBaTO na 6H Ta6JIHUe,

eBeHryaJIHO aspahene no CBe 4 <pyHKUHje, 6HJIe yrrorpetin.ane. Y3HMajynH OBy KOHCTaTa
unjy y 063Hp, a ueaeha npa TOMe peJIeBaHTHe CTaTHCTHQKe noxasarerse (Bpe)J,HOCTH xoe
<pHUHjeHTa )J,eTepMHHaUHje, Koe<pHUHjeHTa KOpeJIaUHje, CTaH)J,ap)J,He rpeurxe perpecnje H
Bpe)J,HOCTH F-TeCTa sa HcnHTHBaHe <pyHKUHje, xao H creneu lhHXOBe KOMJIHKOBaHOCTH)
sa nspany Ta6JIHua H3a6paH je MO)J,eJI 6poj 1 KOjH Y )J,e<pHHHTHBHOM 06JIHKy maca:

( 1) . = 0 76668. N-o,onls . hO,IISI9 0 d- I ,03374 • SO,IOOS .P,V , g g
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Ta6JIHue npoueara san. npnp,sa XpaCT JIy)J(fhaK, nors,jacen, nep Hrpa6 y llIyMaMa PaBHOr Cpeva

Tafiena 2. <I>yHKl\Hja 6poj I
Table 2. Function I

2,37932,63

R2= 0,42108
R2

cor= 0,42062
R= 0,649

m> 0,34165
N= 5134

1,96
1,96
1,96
1,96
1,96

Ilapaaerpn <j>yHKUHje Crannapnna rpeunca I-CmmCTHKa
I(O,05;N-k)Function parameters Standard error r-statistics

0,76668 1,12838 0,67949
-0,09215 0,01305 -7,06426
0,11519 0,02965 3,88530

-1,03374 0,02850 -36,32170
___.J:l1.!0050 0,0_.:...::13:..=2.-:-7 ---.:.-72.::,5--:....:72::..::8=--_-----=.2.-=--=-__--=-.:---=--=-=-.:.__
__. i\HaJIH~!!apHjaHce- ANaVA
113Bop sapajauaje Cyva KBa,LJ,paTa CTeneHH cnofione Cpennna icaanpara F-TecT F.
Source of variation Sum of squares Degrees of freedom Mean square F-test (O,05;k-I, N-k)

Perpecaja 435,438 4 108,86
aKO perpecnje 598,671 5129 0,11672
Yxynno - Total 1034, II 5133

Tafiena 3. <I>yHKUHja 6poj 2
Table 3. Function 2

Ilapaaerpn <j>yHKUHje
Function parameters

4,22841
0,00095

-0,02259
-4,00751
-0,25411

Crannapnaa rpeiuxa t-cTaTHCTHKa
Standard error r-statistics t(O,05;N-k)

0,09580 44,13790 1,96
0,00015 6,38091 1,96
0,00396 -5,70546 1,96
0,16267 -24,63580 1,96
0,06399 -3,97113 1,96

AHaJIH3a BapHjaHce- ANaVA

R2= 0,29283
R2

cor= 0,29228
R= 0,541

tn x= 1,02919
N= 5134

2,37530,96

~3BOP BapHj~u~je Cyua KBa,LJ,paTa CTeneHH cnofiozte Cpennna KBa,LJ,paTa F-TecT F .
Source of varIatIon Sum of squares Degrees of freedom Mean square F-test (O,05,k-1, N-k)

Perpecaja 2149,62 4 562,405
aKO perpecnje 5432,80 5129 1,05923
Yxyrmo - Total 7682,42 5133

Tafiena 4. <I>yHKUHja 6poj 3
Table 4. Function 3

Ilapaverpa <j>yHKUHje
Function parameters

2,88063
0,00160

-0,00096
-4,21068
-0,22388

Crannapnna rpeunca I-CTaTHCTHKa
Standard error r-statistics I(O,05;N-k)

0,05625 52,2147 1,96
0,00013 12,4716 1,96
0,00008 -12,2188 1,96
0,24319 -17,3147 1,96
0,04671 -4,7929 1,96

AHaJIH3a BapHjaHce- ANaVA

R
2
= °22954

R2
cor=0:22894
R= 0,47910

tnx= 1,07425
N= 5134

2,37382,02

113Bop BapHj~u~je Cysra xsaapara CTeneHH cnofiozte Cpeznmaxsaapara F-TecT F. .
Source of varIatIOn Sum of squares Degrees of freedom Mean square F-test (O,05,k-l,N-k)

Perpecnja 1763,44 4 440,86
aKO perpecnje 5918,98 5129 1,15402
Yxynno - Total 7682,42 5133
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Craaaura EaHKOBHO, lJ.ymaH 10BHO, MHJIaH Menapesah, lJ.aMjaH Ilairrah

Tafiena 5. cI>YHKllHja 6poj 4
Table 5. Function 4

Crannapzma rpeunca I-CTaTHCTHKa
Standard error r-statistics 1(0,05; N-k)

Ilapaaerpn cl>YHKllHje
Function parameters

3,95325
-26,14300

1,33072
-0,01657
0,00182

-0,00582
0,00009

0,07482 52,83740
1,06539 -24,53830
0,07090 18,76810
0,00126 -13,18390
0,00034 5,41274
0,00211 -2,75109
0,00746 0,02207

AHaJIH3a BapHjaHce - ANOVA

1,96
1,96
1,96
1,96
1,96
1,96
1,96

R2= 0,30018
R2

cor= 0,29936
R= 0,548

mx= 1,02402
N= 5134

Hasop aapajannje Cyva xsanpara Creneun cJI060ne Cpeznma «sanpara F-TecT
Source of variation Sum of squares Degrees of freedom Mean square F-test F(0,05; k-l, N-k)

Perpecaja 2306,13 6 384,355
OKO perpecnje 5376,28 5127 1,04862
Yxynno - Total 7682,42 5133 366,53 2,09

Tafiena 6. Tecr ynoTpe6JbHBOCTH Ta6J1HIta
Table 6. Test oftable usability

N hg dg S Pivs Pivtl Pivt2 Pivt3 Pivt4

52,19 17,9 0,26 0,03 1,300 2,101 2,824 2,583 2,978 II 0,146
108,19 22,9 0,35 0,48 1,797 1,964 2,289 2,358 2,320 12 0,192
150,47 22,7 0,45 1,00 1,202 1,580 1,801 2,019 1,695 13 0,176
205,38 32,2 0,35 0,81 2,200 2,029 2,088 1,937 1,728 14 0,159

250,18 23,1 0,32 1,00 2,600 2,149 2,408 2,407 2,417 1(0,05, 8)

308,33 14,1 0,18 0,33 2,776 3,229 3,398 3,156 3,425 2,306
358,33 14,1 0,25 0,48 1,088 2,335 3,126 3,185 2,900
400,00 12,7 0,25 0,58 3,665 2,347 3,172 2,275 2,856

1=
!1.Piv

Piv 2,079 2,219 2,638 2,615 2,540 m.x.~

Jl er-eun a:
Piv

s
- crnapne BPCLU-JOCTH npOUCHTa 3anpCMHIICKor npnpacra; .

f!jVt - Ta6JJH'-IIIc BpCJJ,HOCTH npOUCHTa 3anpCMHHCKor npupacra JJ,06HJCHC no MOjlCJlHMa Ojl 1-4;
Piv - apHTMCTH4KH cpeznse BPCjlHOCTH npoueura 3anpCMHIICKor npnpacra.

4.2. TIOJhCKU jacen

Pe3YJITaTH recrupan.a aHaJIH3HpaHe 3aBHCHOCTH KO.n OBe BpCTe npseha naru cy y
Hape.nHHM Ta6eJIapHHM npernenana (Ta6eJIa 7-10) sa caaxy <PYHKll,Hjy noceono. Kao H
KO.n nperxonne spcre npseha, sa csaxy acmrnmaay <PYHKll,Hjy recrnpan je H crenen yno
Tpe6JbHBOCTH Ta6JIHll,a no Ben H3HeTOM nocrynxy (Ta6eJIa 11).

HaKoH aHaJIH3e CTaTHCTHlIKHX noxaaaren.a TeCTHpaHHX <PYHKll,Hja, sa nspazty Ta6
JIHua npoucnra aanpesonrcxor npnpacra nsafipan je Mo.neJI 6poj 1 KOjH maca:
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Taonaue npouenra san. npap, sa xpacr JIyIKlhaK, nors. jacen, nep Hrpa6 y lII)'MaMa PaBHor CpeMa

(2) P. = 1 38542· N-O,09217 • h- O,0 1726 • d-D,88234 • SO,16193 •
IV , g g

4.3. IJ:ep

ITo MCTOM MeTO)lOnOlllKOM nocrynxy asapureno je recrapan,e KOHKpeTHe 3aBMC
HOCTM 11 KO)l OBe BpCTe npseha. Pe3YJITaTM cy narn y Hape)lHMM Ta6eJIapHMM npernezmaa
(Ta6eJIa 12-15).

Kao MKO)l npeTXO)lHMX npcra npseha, aa csaxy McnMTMBaHY <pyHKll,Mjy TecT11paH
je Mcreneu ynoTpe6JhMBOCTM Ta6JIMu,a no Ben M3HeTOM nocrynxy (Ta6eJIa 16).

3a nspaztyTa6JIHu,a nponenra aarrpeaancxor npnpacra, xao MKO)l npeTXO)lHMX sp
CTa npseha, mafipana je <pyHKu,Mja 6poj 1:

Tafiena 7. <I>yHKl.{Hja 6poj 1
Table 7. Function 1

Ilapavetpa <pyHKl.{Hje
Function parameters

1,38542
-0,09217
-0,01726
-0,88234
0,16193

Crannapnna rpeunca I-CTaTHCTHKa
Standard error z-statistics I(O,05;N-k)

1,15680 1,19763 1,96
0,01190 -7,74490 1,96
0,03433 -0,50288 1,96
0,03092 -28,53650 1,96
0,01191 13,59650 1,96

RZ= 0,38443
R2

cor=0,38387
R= 0,620

mx= 0,37687
N= 4366

AHaJIH3a BapHjaHce- ANOVA

2,37680,87

Hsnop sapajauaje Cyaa xaanpara CTeneHH cnofione CpeL\HHa xsanpara F-TecT F. '
Source of variation Sum of squares Degrees of freedom Mean square F-test (O,05;k-I, N-k)

Perpecaja 386,826 4 97,70660
OKO perpecnje 619,408 4361 0,14203
Yxynno - Total 1006,23 4365

Tafiena 8. <I>yHKl.{Hja 6poj 2
Table 8. Function 2

Ilapaaerpn <pyHKUHje
Function parameters

3,88155
0,00102

-0,02453
-4,36998
0,38787

CTaHL\apL\Ha rpeunca t-cTaTl1CTI1Ka
Standard error r-statistics t(O,05;N--k)

0,08308 46,72400 1,96
0,00019 5,36504 1,96
0,00482 -5,09169 1,96
0,26454 -16,51930 1,96
0,09080 4,27178 1,96

RZ= 0,32198
R2

cor= 0,32136
R= 0,567

mx= 1,07239
N= 4366

AHaJII13a BapHjaHce- ANOVA

2,37517,73

Hssop sapnjauaje Cysra xnanpara CTeneHH cnofione Cpenana xsazpara F-TecT F.
Source of variation Sum of squares Degrees of freedom Mean square F-test (O,05;k-l, N-k)

Perpecaja 2381,6 4 595,4
OKO perpecaje 5015,2 4361 1,15001
Yxynao - Total 7396,8 4365
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Tafiena 9. <1>YHKQHja 6poj 3
Table 9. Function 3

Ilapaverpa (lJyHKQHje
Function parameters

2,92034
0,00138

-0,00135
-4,38920
0,37519

Crannapnaa rpeurxa t-cTaTHCTHKa
Standard error t-statistics tco,05;N-k)

R2= 0,28241
R2

cor= 0,28175
R= 0,532

mx= 1,10324
N= 4366

2,37429,06

I13BOP BapHj~Q~je Cyva xaanpara CTcneHH cnofiozte Cpezmna xaazpara F-TecT F. .
Source of vanatlOn Sum of squares Degrees of freedom Mean square F-test (O,05,k-l, N-k)

Perpecnja 2088,9 4 522,226
OKO perpecaje 5307,9 4361 1,21713
Yxyrnro - Total 7396,8 4365

Tafiena 10. <1>yHKQHja 6poj 4
Table 10. Function 4

TIapaMeTPH <pyHKQHje
Function parameters

4,21369
-37,75550

1,53083
-0,00910
-0,00095
0,01557
0,00647

Cranaapnna rpeunca t-CTaTHCTHKa
Standard error r-statistics t(O,05;N-k)

0,07300 57,69560 1,96
1,73236 -21,79340 1,96
0,11296 13,55200 1,96
0,00186 -4,90379 1,96
0,00046 -2,23177 1,96
0,00337 4,61638 1,96
0,01400 0,46210 1,96

R2= 0 31522
R2

cor= 0:31428
R= 0,561

mx= 1,07796
N= 4366

AHaJIH3a BapHjaHce- ANOVA
I13BOP sapajaunje Cyva xaaapara CTeneHH cnofiozie Cpeztana xaanpara F-TecT
Source of variation Sum of sguares Degrees of freedom Mean sguare F-test F(O,05;k-l, N-k)

Perpecnja 2331,61 6 388,602
Oxo perpecnje 5065,19 4359 1,16201
Yxynao - Total 7396,80 4365 334,42 2,09

(3) P. = 0 38208 . NO,OO591 • hO.22647 • d-O,8340 1 • S-O,0521
IV , g g ,

4.4. rpa6

Pe3YJITan:l recrnparsa aHaJII:I3I:1paHe 3aBHCHOCTI:I I:I KO,n: OBe BpCTe npseha ,n:aTI:I cy
y Hape.llHI:IM Ta6eJIapHHM npernenava (Ta6eJIa 17-20) aa csaxy <pyHKUI:Ijy nocefiao, Kao
I:I KO,n: rrperxonnnx BpCTa npseha, sa csaxy I:ICnI:lTHBaHY <pyHKUI:Ijy recrapan je H creneu
ynoTpe6JbHBOCTH rafinaua no Ben H3HeTOM nocrynxy (rafiena 21),

11 xana je rpa6 y rnrratsy, HajKBaJIHTeTHI:Ije aspaanaaatse naje <pyHKuHja 6poj 1,
xoja y KOHat.IHOM 06JIHKy maca:
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Tafiena 11. Tecr ynoTpc6JJ,HBOCTH Ta6nHI.(a
Table 11. Test of Table usability

N hg dg S Pivs Pivtl Pivt2 Pivt3 Pivt4

51,76 11,3 0,15 0,02 1,086 2,614 3,009 2,805 3,476 11 0,337
104,16 17,7 0,21 0,23 3,498 2,684 2,725 2,602 2,924 12 0,056
145,00 16,0 0,25 0,43 3,500 2,474 2,711 2,719 2,711 13 0,073
193,33 15,5 0,15 0,40 4,997 3,740 3,198 2,858 3,416 14 0,036

252,74 13,8 0,15 0,32 4,998 3,526 3,269 3,001 3,491 t(O,OS, 8)

309,83 18,5 0,34 1,00 2,000 2,011 2,646 3,089 2,337 2,306
358,81 16,8 0,27 0,82 3,401 2,359 2,974 3,118 2,806
416,66 21,7 0,22 0,68 1,997 2,692 3,077 2,893 2,939

1=
liPiv

r; 3,120 2,763 2,951 2,885 3,013 m'x,~

Tafiena 12. <I>yHKu,Hja 6poj 1
Table 12. Function 1

2,37511,12

R2= 0 32245
R2

cor= 0:32182
R= 0,568

mx= 0,40498
N=4301 .

Crannapnna rpeunca I-CTaTI1CTHKa
Standard error r-statistics l(o,OS;N-k)

0,38208
0,00591
0,22647

--0,83401
--0,05210

Ilapaaerpa tPyHKu,Hje
Function parameters

1,14114 0,33480 1,96
0,01001 0,59098 1,96
0,03167 7,15070 1,96
0,02842 -29,35480 1,96
0,00951 -2,63769 1,96

Ananasa BapHjaHce- ANaYA.
113BOp aapnjauaje Cyva xnanpara CTeneHH cnofione Cpennna KBMpaTa F-TecT F.
Source of variation Sum of squares Degrees of freedom Mean square F-test (O,OS;k-l, N-k)

Perpecnja 335,311 4 83,8278
aKO perpecnje 704,572 4296 0,16401
Yxynao - Total 1039,88 4300

Tafierra 13. <I>yHKllHja 6poj 2
Table 13. Function 2

Ilapaverpa tPyHKu'l1je
Function parameters

4,90052
0,00011
0,00479

-7,44261
--0,44217

Craanapnna rpeunca I-CTaTI1CTHKa
Standard error t-statistics '(O,05;N-k)

0,08176 59,93880 1,96
0,00016 0,67529 1,96
0,00640 0,74855 1,96
0,34523 -21,55890 1,96
0,11168 -3,95930 1,96

R2= 0 21684
R2

cor= 0:21611
R= 0,466

mx= 1,39555
N= 4301

2,37297,36

__________A_H....,..anI13a BapHjaHce- ANaYA
113BOp aapnjauaje Cyua xsanpara CTeneHI1 cnofiozte Cpeztaua xaaztpara F-TecT F.
Source of variation Sum of sguares Degrees of freedom Mean sguare F-test (O,OS;k-l, N-k)

Perpecaja 2316,34 4 579,084
aKO perpecaje 8366,13 4296 1,94742
Yxynno - Total 10682,5 4300
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Tafiena 19. <I>yHKl\Hja 6poj 3
Table 19. Function 3

TIapaMeTPH <pyHKQHje
Function parameters

3,58102
0,00036

-D,00240
-26,06790

0,12307

Crannapnaa rpeunca t-CTaTHCTHKa
Standard error t-statistics t(O,OS;N-k)

0,03867 92,59860 1,96
0,00013 2,85729 1,96
0,00015 -16,12320 1,96
1,60385 -16,25330 1,96
0,29129 0,42248 1,96

R2= 0,14778
R\or= 0,14729

R=0,38443
mx= 1,41543
N= 6916

2,37299,61

AHaITH3a BapHjaHce- ANaVA
113Bop sapajauaje Cyua xsaapara CTeneHH cnofiozre Cpezmna xnanpara F-TecT F.
Source of variation Sum of squares Degrees of freedom Mean square F-test (O,OS;k-l, N-k)

Perpecaja 2400,98 4 600,245
aKO perpecnje 13845,7 6911 2,00343
Yxynuo - Total 16246,7 6915

Tafiena 20. <1>yHKQHja 6poj 4
Table 20. Function 4

Ilapaaerpn l}>yHKQHje
Function parameters

4,55896
-76,44340

4,37226
-D,03511
0,00086

-0,03286
0,08765

Craunapnaa rpeuuca r-crarncraxa
Standard error t-statistics t(O,OS;N-k)

1,96
1,96
1,96
1,96
1,96
1,96
1,96

R2= 0,24770
R2

cor= 0,24704
R=0,498

mx= 1,33006
N= 6_9-:16'--__

Hasop aapnjauaje Cyaa xnanpara CTeneHH cnofione Cpezuma xsanpara F-TecT
Source of variation Sum of squares Degrees of freedom Mean sguare F-test F(O,OS;k-I,N-k)

Perpecaja 4024,23 6 670,705
aKO perpecaje 12222,5 6909 1,76906
Yxynuo- Total 16246,7 6915 379,13 2,09

BpCTe y cuecu) xojece MOry 04HTaTH H3nonaraxa npofine oopane npaxynrseaax raxaca

UHOHHX nonaraxa npn penosuoj HHBeHTypH uryva, Te spezmocra ce nan.e MOry KOpHC

THTH aa aspasynaaan,e H anconyrae spezmocru aanpeanncxor npnpacra cacrojnue no,

Ben nosuaroj, cPOpMyJIH na je:

(5) Iv=V·O,OPiv'

Ilpaaena onor MeTo)],a aa onpehasau,e aanpeaancxor npnpacra naje pesynrare

KOjH ce y sennxoj MepH MOry npaveisnaarn npn npaKTH4HHM panosuaa aa MHBeHTYpH

uryva, aJIH rron ycncaosr na ce H3BpWH nonaraa nposepa )],06HjeHHx pesynrara je)],HHM

0)], Ta4HHjHXMeTo)],a sa onpehasaa,e BenH4HHe osor TaKcaUHOHor eJIeMeHTa. HaHMe, npa

penosnoj HHBeHTYpH urysra Paanor Cpeva H HaUHOHaJIHHX napxosa ,,<I>pywKaTopa" H
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Tafiena 21. Tecr ynorperirsaaocra Ta6JII1ua
Table 21. Test of Table usability

N hg dg S Pivs Pivtl Pivt2 Pivt3 Pivt4

52,00 16,7 0,20 0,03 2,235 2,219 2,656 2,722 2,644 I, 0,107
108,00 10,5 0,13 0,02 2,369 3,187 3,503 3,298 3,577 12 0,146
154,66 13,7 0,14 0,02 2,048 3,020 3,363 3,115 3,377 13 0,161
195,97 8,0 0,15 0,20 4,261 2,660 3,271 3,410 3,220 14 0,133
261,11 13,3 0,22 0,29 1,394 1,937 2,435 2,974 2,119 1(0,05, 8)

290,07 15,9 0,20 0,37 1,645 2,103 2,568 2,872 2,446 2,306
346,00 13,3 0,18 0,53 2,380 2,269 2,751 3,139 2,743
406,26 10,4 0,11 0,18 3,489 3,509 3,724 3,433 3,716

1=
»:

r; 2,478 2,613 3,034 3,120 2,980 m.x.-J:z

"oep,ll,an" asapureaa je ynopenna ananasa ,ll,06HjeHHx Bpe,ll,HOCTH aanpevaancxor rrpn

pacra no MeTO,ll,y ,ll,e6JhHHCKOr npnpacra, MeTO,ll,a KOjH ce caarpa jenmur on najra-majux
aa onpeluman,e BenWlHHe oaor TaKcaUHOHor eneveura, H no MeTO,ll,y Tafimrua npouenra

sanpeanacxor npapacra.

Pe3ynTaTH OBHX ynopennnx anamna yxasyjy na Mana oncrynarsa (ca n03HTHB

HHM 1'1 HeraTHBHHM npemaaxov) nonaraxa nofinjeuux sena-nnra no MeTO,ll,y Tafinmta
npoueura aanpexnnrcxor npupacra y O,ll,HOCy na MeTO,ll, ,ll,e6JbHHCKOr npnpacra. Y3HMa

jyha pa3JIWlHTe nponerrre (on 1-20%) cacrojnua y xojnaa je 3anpeMHHcKH npnpacr H3

pauynar no MeTO,ll,Y ,ll,e6JbHHCKOr npnpacra ("cTBapHHx") H craan.an.ev rseroae sena

LlHHe y O,ll,HOC ca ,ll,06HjeHHM Bpe,ll,HOCTHMa oaor TaKcaUHOHor enevenra no MeTO,ll,Y Ta6

J1Hua npouenra aanpeanncxor xoerpnuajetrra ("Ta6nwIHHx") onpeheua je npocesna ape

,ll,HOCT xopekuaonor epaKTopa sa npnfimosaaaise "Ta6nHLlHHx" spennocru aanpexnnrcxor

npnpacra "cTBapHHM". Beh KO,ll, 10% aaanmapanax cacrojana notinjeaa npoce-ma ape

,ll,HOCT xopcxuaonor epaKTopa je CKOpO y nornynocra npnfimoxaaana "Ta6nHtIHe" spen

HOCTH sanpeanncxor npnpacra "cTBapHHM".

Crora 6H OlllllTH 3aKJbYLlaK aa npaxrn-me paztose npu onpehusaa.y Bpe,ll,HOCTH

sanpeauancxor npupacra npu pe,ll,OBHHM aasearypaaa myna 6HO na MeTO,ll, Tafinuua
rrpoueura aanpeannncxor npnpacra rpefia npuaersasaru npn penosaoj HHBeHrypH ury

Ma ann Y3 onpehnaaisy xopexunonor epaKTopa aa rrpafimoxaaan,e "Ta6nwIHHx" spennoc

TH "cTBapHHM" na HajMafbe 10% cacrojmra HCTe HJlH CJlHtIHe cacrojnacxe npananuocrn

(HCTHX HnH CnHtIHHX spcra npseha H cacrojancxax 06nHKa). Ha Taj HatIHH 6H ce y MHO

rove CMafbHnH TpOWKOBH HHBeHType WYMa, a ,ll,06HjeHH pe3YJlTaTH 6H 6HJlH sanosorsa

aajyhe TatIHOCTH.

Onne rpefia jow aanoveayrn na CBe rafinaue, na H OBe rafinnue npoueara sanpe

MHHCKor npapacra, HMajy Ba)KHOCT O,ll, OKO 15-20 ronnna, na HX nocne Tor poxa rpefia

npOBepHTH (aKryeJlH30BaTH)na HOBOM MaTepHjany. YKonHKO HeMa3HaTHHjHxoncrynan.a

MO)Ke ce H3BpWHTH cavo fbHXOBa xopexuaja, a yxonnxo cy ra oncrynan,a seha, rpefia
npncrymrra napana HOBHX rafinnua npoueura aanpeuancsor npapacra.
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TABLES OF VOLUME INCREMENT PERCENTAGE FOR PEDUNCULATE OAK,
NARROW-LEAVED ASH, TURKEY OAK AND HORNBEAM IN THE FORESTS OF

RAVNI SREM

Summary
Numerous methods used nowadays in the assessment of stand volume increment have cer

tain disadvantages. The use of some methods is limited by the silvicultural form, some yield dis
putable results, and some are highly uneconomical although with satisfactorily accurate results, be
cause they require an exacting forest inventory.

Starting from the above, the Department of Forest Management Planning and Organisation
at the Faculty of Forestry in Belgrade defined the task to construct the Tables of volume increment
percentage for economically significant tree species in Serbia. They would eliminate the disadvan
tages of the previously used methods of stand volume increment assessment, i.e, satisfactorily ac
curate results would be obtained under reduced scope of works. The Tables were constructed by the
direct method, in which the dependence between volume increment percentage on the one hand and
tree number, mean stand diameter per cross section, mean stand height per cross section and the
percentage in the mixture, on the other hand, was fitted by analytic means using four functions.
Based on relevant statistic parameters, regression and correlation analysis, and based on the degree
of congruence of fitted values with actual values of volume increment percentage, we selected the
function which produces the best results for the construction of Tables of volume increment per
centage. The selected models for the study tree species are as follows:

Pedunculate oak: P, = 0 76668 . N-O,09215 . hO,11519 • d- 1,03374 • SO,I005 .
IV , g g ,

38



Ta6JIHue npouerrra san. npnp, sa xpacr nyscn.ax, nors. jacen, uep 11rpa6 y wyMaMaPanuor Cpexa

Narrow-Icavcd ash: P. = 1 38542. N-o,09217 . h- O,01726 . d-O,88234 • SO,16193 .
IV ' g g ,

'f k k - 0 38208 NO,0059 I hO,22647 d-O,83401 S -0,0521 ,ur ey oa : Piv -, . . g . g .,. ,

Hornbeam: P. = 0 47009 . NO,OOI64 • hO,03375 . d-O,85348 • S-0,02188 .
IV , g g

The general conclusion for practical assessment of volume increment in the regular forest
inventories is that the method of the Tables of volume increment percentage should be applied in
the regular forest inventory, but the correction factor must be calculated for the approximation of
"tabular" value to "actual" values for minimum 10% stands of the same or similar stand classifica
tion (the same or similar tree species and stand form). In this way the costs of forest inventory
would be lowered, and the results would be satisfactorily accurate.
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