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PErPECIIOHII MO):(EJIII llPOIJ;EHTA 3AllPEMlIHCKOr llPII
PACTA Y qlICTIIM II MEIDOBIITIIM CACTOJIIHAMA IiYKBE

II XPACTA KUTIhAKA Y CPIiUJU

H3BO~: CTanlCTWIKI1M MeTonaMa (pcrpecaona 11 xopenauuona aHaJIl13a) I1CTpa
)J(I1Balla jc 3aBI1CHOCT 113Mel)y npOIWIlTa3anpCMI1l1CKOr npnpacra y l.JI1CTI1M 11 Me
lIJOBI1TI1M cacrojnnaaa 6yKBe11 xpacra KI1TlbaKa y Cpfinj«, Cjenae, 11 6poja crafia
JIano XCKTapy, npe-nnrxa cpenn.er cacrojnncxor crafina no npecexy, BI1.CI1.HC cpea
n.er cacrojancxor cTa6JIa no npCCCKY 11 y-reurha y CMCCI1., Cnpyre CTpaHC. 3a caaxy
BpCTy TCCTl1paHa cy no 4 perpecnona MOJl.CJIa, a na OCHOBy pcnCBanHIHX CTaTI1CTI1.
l.JKI1X nOKa3aTCJba, OIICHC CTcnCHa KOMnnHKOBaIlOCTH MOJl.CJIa, xao 11. crenena cnara
n.a 113MCI)y Ta6nl1~II1HX 11 "CTBapIIHX" BpCJl.HOCTH npOUCIlTa 3anpCMI1.HCKOr npnpac
'ra, 11.3BpWCH jc Jl.Cllll1.III1.TI1.BIIH 11360p pcrpCCI1.01l0r MO;:lcna sa ozrpehaaan,enpouen
ra 3anpCMI1.IICKOr npupacra sa 6yKBy 11 KI1.TlbaK Y Cp6HjH. Ha osaj Hal.JI1.H npavena
MCTOJl.a IlpOUCIlTa npnpacra sa ozrpehaaan,e 3anpCMHHCKor npnpacra cacrojnne y
MliorOMC je onaxurana Hy-nnseaa join CKOIIOMI1l.JlIl1jOM y OJl.HOCY na Jl.pyrc MCTOJl.C.

KJhYl.JHe pe-m: npouenar aanpesomcxor npnpacra, ~IHCTC H MCWOBI1TC cacrojane
6yKBC, l.JHCTC 11 MCUlOBI1TC cacrojnne xpacra KI1TlhaKa, pcrpCCI1.01111
MOjl,Cn

REGRESSION MODELS FOR THE ASSESSMENT OF VOLUME INCRE
MENT PERCENTAGE IN PURE AND MIXED STANDS OF BEECH AND

SESSILE OAK IN SERBIA

Abstract: Statistic methods (regression and correlation analysis) were applied in
the study of dependence between the percentage of volume increment in pure and
mixed stands of beech and sessile oak in Serbia on the one hand, and the number of
trees per hectare, diameter of mean stand tree per cross section, height of mean

op Cmauuuca EQ/IK06Un. peooeuu npotbecop, Illyuapcku draxynmem Ynueepsumema y Beoepaoy
op Ilytuan Joeuh, peooeuu npotbecop, Lllyuapcxu paKyJlmem Ynueepsumerna y Eeoepaoy
op Munau Meoapeeuh, eaupeouu npotbecop, Illyuapcku r!JaKYJlmem Yuueepsumema y Beoepaoy
up ){aMjall Ilaumuh, acucmeum. Lllyuapcxu qJaKyJlmem Ynueepsumema y Eeoepaoy
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stand tree per cross section and the percentage in the mixture, on the other hand.
Four regression models were tested for each tree species. Based on the relevant sta
tistic parameters, assessment of the degree ofmodcl complication, as well as the de
gree of agreement between the tabular and "actual" values of volume increment per
centage, the definite regression model was selected for the assessment ofvolume in
crement percentage for beech and sessile oak in Serbia. In this way, the application
of the method of increment percentage for the determination of stand volume inc
rement has been made much easier and more economic, compared to other methods.
Key words: percentage of volume increment, pure and mixed stands of beech, pure

and mixed stands of sessile oak, regression model

1. YBO,lI,

3anpeMHHCKH npnpacr cacrojnae je jenan on IheHHX HajBa)KHHjHx CTPYKTYpHHX
eneveuara. Hcrospeveno je HH,ll,HKaTOp BHTaJIHOCTH cacrojuae H eJIeMeHT npexo ~mje

BeJIHYHHe ce pedinexryje ycneumocr aehnne ra3,ll,HHCKHX rrocrynaxa crrpoapnenux y ca
CTOjHHH. I1CTO raxo, sajcnuo ca 3anpeMHHoM cacrojnna, npencraarsa OCHOB sa KaJIKyJIa
uajy npnaoca no 6pOjHHM MeTO,ll,aMa.

C 063HpOM na H3Y3eTHH ana-raj KOjH 3anpeMHHcKH npnpacr HMa y tuyvapcrsy, pa
3YMJbHBO je WTO cy ce TOKOM speaeua pa3BHJIe H 6pojHe MeTO,ll,e aa onpehnsaa,e n.erose
BeJIHYHHe. Beluma THX MeTO,ll,a noxasyje onpehetre He,ll,OCTaTKe, 6HJIO na ce OHH ornenajy
y TaYHOCTH ,ll,06HjeHHx pesynrara, 3aXTeBHMa npeva 06HMy panosa npn HHBeHrypH ury
Ma (eKOHOMW-IHOCTH) HJIH y JIHMHTHpaHOCTH npnveae na cavo onpehene ysrojne 06JIH
xe, Jenan on MeTO,ll,a KOjH y ce6H canpzca MHHHMyM nOMeHyTHx irenocraraxa (H3Y3eTHO
je eKOHOMHyaH, naje pesynrare sanonorsaaajyhe TaYHOCTH, a H Moryne ra je npHMeH)'TH
y pa3JIHYHTHM cacTojHHCKHM cnryauaajaaa) je MeTO,ll, npouenra aanpeaaucxor npnpac
'ra. OCHOBHH pa3JIOr Malbe npaveue osor MeTO,ll,a rtpa ypehnaau.y HaWHX uryva y npore
KJIOM nepnony 6HJIO je aenoanaaaa,e Bpe,ll,HOCTH onor eJIeMeHTe aa pa3JIHYHTe npcre np
seha y y pa3JIHYHTHM CTaHHWHHM H cacTojHHCKHM yCJIOBHMa. Y3HMajytlHy 063HP uase
neae KOHCTaTaUHje, a y HaMepH na ce npavena onor MeTO,ll,a YYHHH jour eKOHOMHYHHjOM
aa uryraapcxy npaxcy, aa xarenpn Ilnannpan,a H opraaasauaje rasnoaan,a wyMaMa Illy
MapCKor epaKyJITeTa y Beorpany ,ll,ecjlHHHcaH je nyropoxmt sanarax, na ce aa YHCTe H Me
WOBHTe cacrojane najaacrynn.ennjax BpCTe npseha y WyMCKOM epOH)l.y Cpfinje nspane
perpecnonn MO,ll,eJIH aa onpehnaaa,e npoueura aartpesnnrcxor npnpacra, O,ll,HOCHO na ce
na OCHOBy lbHX aspane Ta6JIHu,e npouenra aartpevnacxor npnpacra. Ha OCHOBy noca
ztaunsnx acrpaxuaaa,a napaheiu: cy perpecnoaa MO,ll,eJIH sa cacrojnne 28 spcra zrpseha,
a y OBOM pany 6Hne npeaearupane cavo sa cacrojnne 6yKBe H xpacra xuru.axa.

2. MATEPlfJAJI If METO,lI, PA,lI,A

Marepnjan aa OBa ncrpaacuaaa,a npencrasrsajy peJIeBaHTHH nonaua ,ll,06HjeHH H3
8598 cacrojnna 6yKBe, O,ll,HOCHO 4086 cacrojnna xurn.axa, pa3JIHYHTe crapocru, ysrojnor
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PcrpCCHOHH MO)l,CJUI npOUCHTa 3anpCMHHCKOr npapacra y l{HCTHM H MCIllOBHTHM cacrojauaera•••

06JIHKa H Pa3JIHt-IHTHX CTaHHWHHX yCJIOBa. OBaKaB MaTepHjaJI MO)l{e ce CMaTpaTH penpe
3eHTanIBHHM sa nCTpa)l{HBaHO nonpysje KaKO no 06HMy, TaKO H no CBOjOj CTpyKTYpH.

EMnHpHjcKH rronaun aa nspany nOMeHyTHx Ta6JIHu,a H3paBHaTH cy aHaJIHTHqKHM
nyTCM npn qCMy jc sa csaxy BpCTy npseha TeCTHpaHO no qCTHPH perpecnona Mo.neJIa.
Cnncax TCCTHpaHHX perpCCHOHHX Mo.nCJIa nar jc y napenaov Ta6eJIapHOM nperneny (ra
6cJIa 1).

Ta6eJIa 1. Tecrapana pcrpCCI10IlH Mo.nemf

Table 1. Testcd regression.models

PcrpCCI10HH

MO)l,CJll

PcrpCCHOHI1

MO){CJI 2
PcrpeCHOHI1

MO)l,Cn 3
Perpecaoan

MO)l,Cn 4
Jlercuna:

b C C r
piv=a,N -h 'd -s

P iv = a 0 + a I ' N + a 2 ' h + a 3 ' d + a 4 . s

2 3 4
Piv = ao + aj , N + a2 -h + a3' d + a4 . s

2 2 2 2 2
piv=ao+aj'd +a2'd ·h+a3,d,/z +a4'h +as'd ·N+a6·d·h·s

Pjy - npoueuar aanpcvnncxor npnpacra
N - 6poj craoana no ha onrosapajyhe BpCTC npseha
d - npe-nnnccpezusercacrojancxor cTa6J1a 110 npccexy
h - BHCHlla cpeznuer cacrojnncxor cTa6J1a no npecexy
S - y-renrhe BpCTC npseha y CMCCH
a, b, c, e,j, aO·a 6 - napaverpa perpecnonux MO,UCJla

Ilonaun perpCCHOHC H KOpeJIau,HOHe aHaJIH3C, ca aHaJIH30M aapnjaace perpecnje,
creneu KOMnJIHKOBaHOCTH TCCTHpaHHX MO.nCJIa, KaO H CTenCH cnaran.a H3Mel}y Ta6JIHtI
HHX H "CTBapmIX" BpC.nHOCTH npouenra 3anpCMHHCKOr npnpacra, npencrasrsann cy OC
HOB sa .nCepHHHTHBHH H360p pCrpeCHOHOr MO.neJIa sa onpehnsaa,e npouerrra sanpevan
CKOr npupacra sa qHCTe H MeWOBHTe cacrojnue 6yKBC H KHTJhaKa y Cp6HjH.

3. PE3YJITATH IICTPAlKIIBAIbA

Pe3YJITaTH recrnpan.a 3aBHCHOCTH npouenra aanpeuancxor npnpacra H 6poja
craoana no ha BpCTC npseha sa xojy ce ozipehyje npouenar sanpextaacxor npnpacra,
npe-ntuxa cpenn.er cacrojnncxor cTa6JIa no npecexy, BHCHHC cpemser cacrojaucxor CTa
6JIa no npecexy H y-reurha BpCTC npseha y CMCCH, narn cy y Ta6cJIaMa 1-4 sa 6yKBy, on
HOCHO 5-8 aa xpacr KHTJhaK. 03HaKc y OBHM Ta6cJIaMa HMajy cnenehe 3Haqelbe: R2 - KO
eepHu,HjcHT nerepumrauaje, R - xoedmuajear xopenaunje, R2cor - xoparosana KoeepHlI,H
jCHT nerepuunaunje, mh - cranaapnna rpeunca perpecnje, n - 6poj nonaraxa (BCJIHqHHa
ysopxa).

3a CBaKH perpecnomr MO.nCJI HcnHTaH jc H CTcnCH npnnarohaaau,a (nonyziapno
CTH) Ta6JIHqHHX apezmocrn npouerrra aanpevancxor npnpacra y onnocy aa "cTBapHc"
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Cranmna OaHKOBHO, )l,YlIlaH JOBHO, MHJTaH Meztapeanh, )l,aMjau DaHTHo

Bpe,ll,HOCTH (Bpe,ll,HOCTH npouerrra 3anpeMHHCKOr npnpacra ocnoanor-ynamor uarepaja
na) no onpehenoa nocrynxy KOjH je nar y rafierm 10 (aa 6YKBY) H rarienn 11 (sa KHTlhaK).

Y3HMajyliH y 063HP Bpe,ll,HOCTH CTaTHCTWIKHX noxaaarersa perpecaonax MO,ll,ena

sa 6yKBy H xpacr KHTlhaK, xao H tIHlheHHUY na je xon CBa tIeTHpH sronena t> t(0,05;8)' on

HOCHO na nocroja BHCOK crenen cnaraisa H3Meljy Ta6nHtIHHX H "cTBapHHx" Bpe,ll,HOCTH

rrpouenra sanpeanncxor npapacra, sa onpehanan,e npouenra aarrpexrmtcxor npapacra
H3a6paH je perpecnona MO,ll,en 1 KOjH, sa aasenene spcre npseha, y OpHrHHMHOM 06nH

xy mace:
EyKBa - Piv = 1,00757· N-0,l1558. h 0,08838 d -0,90925. s 0,07056;

-026959 N-o,01068 hO,32152 d-O,97675 0,00118
XpaCT KHTlhaK - Piv - " . . . s

Tafiena 2. Byxna - perpecnona MO~eJI I
Table 2. Beech - regression model 1

Ilaparaerpu
Craanapnna

I-CTaTHCTHKa 1(0,05; N-k)
rpelllKa

1,00757 1,10134 0,91486 1,96 R2= 0,27602
-0,11558 0,00870 -13,28040 1,96 R\or= 0,27568
0,08838 0,02406 3,67409 1,96 R= 0,525

-0,90925 0,02223 -40,89800 1,96 mh= 0,40064
0,07056 0,00853 8,27679 1,96 n= 8598

AHaJlH3a BapHjaHce

M3BOP CyMa Crenean Cpemme
F-nCT F(0,05, k-I, N-k)

BapHja"'Hje KBa~paTa cJlo6o~e KBa~paTa

Perpecaja 525,86 4 131,465
OKO perpecnje 1379,29 8593 0,160513 819,03 2,37

YKynHo 1905,15 8597

Tafierra 3. Eyxsa - perpeCHOHI1 Mo~eJI 2
Table 3. Beech - regression model 2

Ilapasserpu
CTaH~ap~Ha

I-CTaTHCTHKa 1(0,05; N-k)
rpelllKa

R2=4,92867 0,05867 84,0104 1,96 0,24927
-0,00067 0,00007 -9;2291 1,96 R2

cor= 0,24892
-0,00172 0,00369 -0,4645 1,96 R= 0,499
-7,02425 0,21584 -32,5443 1,96 mh= 1,07695
-0,31102 0,05046 -6,1635 1,96 n= 8598

AHaJlH3a sapujauce
M3BOP CyMa CTeneHH Cpennue

F-TeCT F(0,05,k-I,N-k)
BapHja"'Hje KBa~paTa cJlo6o~e KBa~paTa

Perpecnja 3309,22 4 827,304
OKO perpecnje 9966,32 8593 1,15982 713,30 2,37

YKynHo 13275,5 8597
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PerpeCHOHH MO)l,eJIH npouerrra 3anpeMHHCKOr npnpacra y 'iHCTHM H MernOBHTHM cacrojnnaaa...
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Ta6eJIa 4. Byxsa - perpecnona MO)l,CJI 3
Table 4. Beech - regression model 3

100,4980 1,96
-1,9095 1,96

-10,6187 1,96
-18,9925 1,96
-15,8527 1,96

Ilapasrerpu

3,61168
-0,00013
-0,0101

-11,02020
-0,59696

Crauaapnna
rpewKa
0,03594
0,00007
0,00009
0,58204
0,03766

t-cTaTHCTHKa t(0,05; N-k)

R2= 0,17802
R2

cor= 0,17764
R= 0,422

mh= 1,12689
n= 8598

2,37

F(O,05, k-I, N-k)

4 590,842
8593 1,26989 465,27

8597

AUaJIH3a BapH.i!.:.:U~Ce=-- _
Creneau Cpeauue F-TeCT
cnofione KBatlpaTa

2363,37
10912,20
13275,5

CyMa
KBatlpaTa

Hsnop
BapH;aQH;e
Perpecnja

OKO perpecnje

Yxyrmo

Ta6eJIa 5. Byxsa - perpecaonn MO)l,CJI 4
Table 5. Beech - regression model 4

83,0175 1,96
-23,6859 1,96
17,0418 1,96

-11,7327 1,96
4,9342 1,96

-20,8422 1,96
3,2745 1,96

Ilapasierpu

4,18966
-34,65060

2,05289
-0,02349
0,00195

-0,02173
0,02655

CTalltlaptlHa
rpewKa
0,05047
1,46292
0,12046
0,00200
0,00040
0,00104
0,00811

t-cTaTHCTHKa t(O,05; N-k)

R2= 0,27128
R2

cor= 0,27077
R= 0,521

mh= 1,06117
n= 8598

Hsnop
BapHjaQH;e
Perpecnja

OKO pcrpecnje

Yxynuo

CyMa
KBatlpaTa
3601,41
9674,13
13275,5

AHaJIH3a BapHiallce
Crenenu Cpennne F-TecT
cnofione KBatlpaTa

6 600,235
8591 1,12608 533,03
8597

F(O,05, k-I, N-k)

2,09

Ha OCHOBy oaor perpecnonor Mo)],ena y 35 6yKOBHX H 50 KHTlbaKOBHX cacrojuaa
na nonpysjy HalJ,110HanHHx napxosa "nep)],an" H ,,<1>pywKa Fopa" onpehen je npouenar
aanpevmrcxor npnpacra. Ilpexo n.era nspaxynar je rexyha 3anpeMHHcKH npnpacr H
ynopeheu ca upezurocrnva sartpeauncxor npnpacra )],06HjeHor no MeTo)],y )],e6JhHHCKOr
npnpacra. OBa ynopenna aHaJ1H3a nara je y rafienaaa 12 (6YKBa) H 13 (xpacr KI1TlbaK).

A06HjeHH pesynraru OBe ynopenue aHMH3e KO)], 06e BpCTe npseha noxasyjy na ce
paanaxe y )],06HjeHHM npennocrnva rexyher aanpexomcxor npnpacra ofipa-iynarnx npe
KO npoueura aanpevancxor npnpacra y O)],HOCy na OHe )],06HjeHe no MeTO)],Y )],e6JhHHCKOr
rrpHpacTa xpehy y rr03HTHBHOM H HeraTHBHOM cMepy (0)], -5,5% )],0 +11,3%, KO)], 6yKBe,
H 0)]. -10,6 )],0 +10,9%, KO)]. xnrn.aka). Haxo MeTO)]. npouerrra aanpeauncxor npnpacra
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Cranaura OaHKOBl1h, ):(ywaH JOBl1h, MI1JIall Me.uapeBI111, ):(aMjaH DaHTl1h
~ -------~------_._--~------

KO)], 06e aHaJIH3HpaHe BpCTe npseha naje H HH)I{e H Bene Bpe)],HOCTH rexyher 3anpeMHHC

xor npnpacra y O)],HOCy na MeTO)], )],e6JbHHCKOr npnpacra, norpeumo 6H 6HJIO 3aKJbYQHTH

na onaj MeTO)], naje Malhe Ta4He pesyrrrare. To crora UITO je H MeTO)], )],e6JbHHCKOr npa

pacra, Ma)],a ce cxrarpa je)],HHM 0)], HajTa4HHjHx MeTo)],a sa onpchasan,e aanpesnracsor
npapacra, orrrepehen rpeWKOM (rpeWKOM penpeaeuraraanor MeTO)J,a ysopxa) xoja ce

npn penosnoj HHBeHrypH uiysta TOJIepHWe y rpannuava 0)], ± 8%.
C 063HpOM na Ben H3HeTY KOHCTaTau,Hjy 0 BHCKOM creneny cnaran.a Ta6JIHQHHX

H "CTBapHHX" Bpe)],HOCTH npouenra sanpesnmcsor npupacra, MeTO)], npouenra sanpe

MHHCKor rrpnpacra, y U,HJbY noaehan,a eKOHOMH4HOCTH npn onpehnaan.y rexyher sanpe

MHHCKor npnpacra, MO)l{e ce KOpHCTHTH y KOM6HHau,HjH ca MeTO)],OM )],e6JbHHCKOr npu

pacra. Ha OCHOBy )],06HjeHHx Bpe)],HOCTH 3anpeMI1HCKOr npnpacra onpehenor no MeTO)],y

Ta6eJIa 6. KI1TlbaK - perpeCI10HI1 Mo.ueJI I
Table 6. Sessile Oak - regression model I

0,24092 1,96
-1,05318 1,96
11,36420 1,96

-38,60350 1,96
0,12247 1,96

0,26959
-0,01068
0,32152

-0,97675
0,00118

CT3H~ap~Ha

rpeunca
1,11900
0,01014
0,02829
0,02530
0,00961

t-cTaTHCTHKa t(O,OS; N-k)

R2= 0,35129
R2

cor= 0,35067
R= 0,593

mh = 0,40533
n= 4086

113Bop
BapHjau.Hje

Perpecaja
OKO perpecnjc

Yscyrmo

CyMa
xaanpara
363,075
670,468
1033,54

AHaJIH3a BapHjaHce

Creneun Cpenuue F-TecT
cnofione xaanpara

4 90,7686
4081 0,16429 552,49
4085

F(o,os, k-I, N-k)

2,37

Ta6eJIa 7. KI1TlbaK - perpeCHOHI1 Mo.ueJI 2
Table 7. Sessile Oak - regression model 2

Flapasrerpa
Craunapnna

t-cTaTHCTHKa t(O,OS; N-k)
rpelUKa

4,98823 0,09385 53,15040 1,96 R2= 0,26152
-0,00022 0,00015 -1,50143 1,96 R2

cor= 0,26080
0,04209 0,00643 6,54827 1,96 R= 0,511

-10,67260 0,34244 -31,16680 1,96 mh= 1,33304
-0,18110 0,09605 -1,88548 1,96 n= 4086

AllaJII13a BapH,iaHce
113Bop CyMa CTeneHH Cpennue

F-TecT F(O,OS,k-I,N-k)
BapHjau.Hje KBa~paTa cJIo6o~e KBa~paTa

Perpecnja 2568,14 4 642,034
OKO perpecnje 7251,96 4081 1,77701 361,30 2,37

YKynHo 9820,09 4085
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PcrpeCI101I11 MO~eJ111 npoueirra 3anpeMI1lICKOr npnpacra y '1I1CTI1M 11 MellIOBI1TI1M cacrojnnava...

Ta6eJIa 8. KI1T1baK - perpeCI101I11 MO~eJ1 3
Table 8. Sessile Oak - regression model 3

Ilapasrerpn
CTall~ap~Ha I-CTaTHCTHKa 1(0.05; N-k)rpeunca

3,55917 0,05648 63,02110 1,96 R'l.= 0,16446
0,00041 0,00011 3,49856 1.96 R2

cor= 0,16364
-0,00010 0,00020 -0,48169 1,96 R= 0,406

-25,27950 1,18583 -21,31800 1,96 mh= 1,41794
-0,59372 0,08238 -7,20735 1,96 n= 4086

AHaJIH3a~~aHce
H3BOp CyMa CTeneHH Cpenuue

F-TeCT F(o.os. k-l, N-k)BapHjal_H;e KBa~paTa cJIo6o~e KBa~paTa

Perpecnja 1614,98 4 403,746

OKO perpecnje 8205,11 4081 2,01056' 200,87 2,37

Yxynuo 9820,09 4085

Ta6eJIa 9. KI1TlbaK - perpeCI101I11 MO~eJ1 4
Table 9. Sessile Oak - regression model 4

55,0087 1,96
-20,32060 1,96
11,95100 1,96
-8,64385 1,96
5,91658 1,96

-8,17048 1,96
4,94075 1,96

Ilapasrerpu

4,35313
-46,07950

2,82586
-0,03807
0,00466

-0,02999
0,12408

Craunapnna
rpewKa
0,07914
2,26763
0,23645
0,00440
0,00079
0,00367
0,02511

I-CTaTlfCTHKa I(O,05;N-k)

R'l.= 0,26140
R2

cor= 0,26032
R= 0,511

mh = 1,33347
n= 4086

H3BOp
eapujaunje
Perpecnja

OKO perpecnje
Yrcynuo

CyMa
KBa~paTa

2567,02
7253,08
9820,09

AllaJIH3a BapHjallce
Orenenn Cpenune F-TecT
cnofione KBa~paTa

6 427,836
4079 1,77815 240,61
4085

F{o,os, k-l, N-k)

2,09

)]e6JbHHCKOr npnpacra na je)]HOM MalbeM 6pojy cacrojnna rpefiano 6H YTBP)]I1TH xope

KTHBHH rpaxrop KOjHM 611 ce nOMHO)l(I1Jle Bpe)]HOCTI1 3anpeMl1HCKOr npnpacra )]06Hje~mx

no MeTO)]y npouenra 3anpeMl1HCKOr npnpacra. THMe 6H ce Bpe)]HOCTH aanpeanncsor
npnpacra, )]06HjeHe no MeTO)]y npouenra sanpevaacxor npnpacra, 3HaTHO npH6nH)l(HJle

Bpe)]HOCTHMa oaor TaKcaUHOHor enevenra ,ll,06HjeHI1X no MeTO)]y ,ll,e6JbHHCKOr npnpac

ra, Ilopen Tara, na raj HatIHH 6H ce nojenuocraauna MeTO,ll,I1Ka npaKTHtIHOr onpchaaaa,a

rexyher sanpeanncxor npnpacra, a CaMI1M TI1M 11 y-nnrana eKOHOMI1LIHl1jOM y O)]HOCy na

MeTO,ll, ,ll,e6JbHHCKOr npnpacra KOjH ce naaac HCKJbytIHBO ynorpefirsaaa npa I1HBeHTypl1

cacrojHHa.
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Tafiena 10. Tecr npaxnome ynOTpe6JbHBOCTH perpecnonor MO,lJ,erra - 6yKBa

Table 10. Test - Beech

N h d S Pivs Pivtl Pivt2 Pivl3 Pivt4 I

55,73 21,7 0,32 0,23 2,045 2,111 2,535 2,766 2,517 I. 0,450
104,74 21,7 0,32 1,00 5,521 2,177 2,262 2,164 2,408 12 0,076
144,30 17,2 0,33 0,37 3,327 1,863 2,369 2,887 2,253 13 0,066
193,75 19,1 0,17 0,18 3,166 3,157 3,516 3,163 3,469 14 0,107
250,00 11,8 0,14 0,21 3,337 3,543 3,692 3,407 3,699 1(0,05,8)

304,28 22,1 0,28 0,85 2,157 2,151 2,456 2,525 2,298 2,306
361,33 21,7 0,31 1,00 1,445 1,942 2,161 2,164 1,931

/),.Piv405,33 21,7 0,31 1,00 1,951 1,916 2,131 2,158 1,839 t=--

r; 2,869 2,358 2,640 2,654 2,552 mx.f;;
Jlerenaa:

Pivs - "CTBapHc" BpC,UHOCTH npOUCIlTa 3anpCMHIlCKor npnpacra
Pjvt - Ta6JIH411C BpC,UIIOCTH npOLICIiTa 3anpCMHIICKor npnpacra npeua MO,UCJIHMa 1-4
Piv - apHTMcTH4KC CPC,UlLC BpC,UIlOCTH npouenra aanpeunncsor npupacra

Tafiena 11. Tecr npaKTHl.JIIC ynoTpc6JbHBOCTH perpecnonor MO){CJIa - KHTlhaK

Table 11. Test - Sessile Oak

N h d S Pivs Pivtl Pivt2 Pivt3 tu;« I

52,37 7,5 0,14 0,01 3,390 3,352 3,796 3,506 3,798 I. 0,148
100,01 16,7 0,23 0,21 4,027 2,661 3,176 3,264 3,211 12 0,005
154,72 13,0 0,23 0,42 2,245 2,446 2,971 3,280 3,077 13 0,015
202,87 17,5 0,29 0,65 1,731 2,141 2,467 2,889 2,580 14 0,003
259,94 10,0 0,09 0,13 5,989 5,583 4,368 3,637 4,284 1(0,05,8)

300,01 12,0 0,13 0,39 4,051 4,132 3,969 3,598 4,029 2,306
353,14 13,8 0,19 0,57 2,716 2,980 3,360 3,449 3,411

/),.Piv400,00 11,9 0,18 0,41 3,511 2,990 3,406 3,545 3,359 t=--

o.; 3,458 3,286 3,439 3,396 3,469 mx.f;;
Jlerenaa:

Pjvs - "cTBaplic" BpC,UIIOCTH npOUCHTa 3anpCMHIICKor rtpnpacra
Pivt - Ta6JIHlIliC BPC)~1I0CTH npOUCIlTa 3anpeMIlIICKOr npupacra npeua MO,UCJIHMa 1-4
Piv - apHTMcTH4KC cpczusc BPC,UIlOCTH npoueura sarrpeaancxor npapacra

4. 3AKJbYQHA PA3MATPAlbA

}J;06HjeHH perpecaonu MO)leJlH sa onpehasan,e npoueirra sanpevaacsor npnpac
ra HMajy SeJlHKY npaxra-nry npHMeHJbHSOCT, crora WTO ce npexo IbHX MOry SPJlO 6P30
)l06HTH Spe)lHOCTH npoueura aanpevuncxor npnpacra cano na OCHOSy l.IeTHpH raxca
UHOHa enexrenra (6poja crafiana, npe-nnnca cpeznser cacrojuucxor crafina no npecexy,
SHCHHe cperuser cacrojancxor crafina no npecexy, Hnpoueirryannor Y1.1eWna KOHKpeTHe
spcre y cveca) xoje ce xrory 04HTaTH H3 nonaraxa npofine ofipane npmcynrsenax TaKCa
UHOHHX nonaraxa npn penosnoj HHseHTYpH uiyaa. OsaKO .ll.06HjeHe Spe.ll.HOCTH npoueu
'ra sanpescancxor rrpnpacra Mory ce zian,e KOpHCTHTH aa aspasyaaaan,e anCOJlYTI-le apezt
HOCTH aanpenuncxor npupacra cacrojnne no nosuaroj cjJOpMyJlH:
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Ta6eJIa 12. Ynopeznra aaamna - 6yKBa

Table 12. analysis - Beech

N h d s V t.; Piv I V !2 Pa3JI.
kom m m I1f mJ % I1f 0/0

32,9 26,4 0,29 0,2 30,2 0,82 2,47 0,75 8,5
95,6 17,5 0,29 0,4 60,4 1,27 2,21 1,34 -5,5
366,6 12,0 0,24 0,5 101,8 2,52 2,21 2,25 10,7
155,7 21,7 0,31 0,6 137,9 2,61 2,06 2,85 -9,2
244,2 19,4 0,31 0,8 189,5 3,46 1,98 3,75 -8,4
389,4 17,0 0,26 0,9 182,5 4,52 2,20 4,01 11,3
289,3 21,7 0,33 1,0 298,2 5,20 1,88 5,61 -7,9

Jlerenna:
IV!! - TCK. san. npapacr no MCTOL\Y JlC6JbHHCKOr npapaera
I vt2 - TCK. aan. npupacr no MCTOL\Y npOUCHTa aan. npnpacra
paJJ1. - paJJ1HKa rexyher aan. npupacra Jl06Hjcllor no L\Ba MCTOL\a

Ta6eJIa 13. Ynopenna ananasa - KHTlbaK

Table 13. analysis - Sessile Oak

N h d s V t.; Piv I Y !2 Pa3JI.
kom m m ~ mJ

0/0 11f. 0/0

34,5 18,9 0,32 0,1 25,7 0,47 2,03 0,52 -10,6
47,6 15,7 0,30 0,2 31,9 0,72 2,03 0,65 9,7
148,3 11,2 0,20 0,3 32,0 0,78 2,67 0,86 -10,2
184,0 16,0 0,30 0,4 117,1 2,65 2,01 2,36 10,9
114,3 18,9 0,33 0,5 92,8 2,01 1,95 1,81 9,9
211,9 17,5 0,29 0,6 131,0 2,98 2,14 2,80 6,0
231,9 17,3 0,33 0,7 180,2 3,11 1,88 3,38 -8,7

Jlereuna:
I vt l - TCK. aan. npnpacr no MCTOL\Y L\C6JbHIICKOr npnpacra
I Vt2 - TCK. san. npnpacr no MCTOL\Y npOUCHTa aan. npupacra
PaJJ1. - paJJ1HKa resyher san. npnpacra ).l,06HjcHorno ).l,Ba MCTOJla

Iv=V·O,OPiv·

Ilpmrena MeTo.na nponeura aanpeamrcsor npnpacra sa onpehnsan,e aanpevau
cxor npnpacra cacrojuue naje pesynrare KOjH ce y aennxoj MepH MOry npaaersusarn
npn npaKTlf4HlfM panoaaua na mmenrypa WYM, ann non yCJIOBOM na ce naapunt nonar
ua nposepa n06lfjeHlfxpesynrara jenHlfM on ra-nrajax MeTOna sa onpehasaa,e nemorane
osor raxcauaonor eneverrra. HaHMe, npn penosnoj naaenrypu urysta Hauaoaannax
napxosa ,,<I>pywKa Topa'' H"nepnan" H3BpWeHa je ynopenna ananasa nofinjenax spen
HOCTlf sanpewancxor npnpacra no MeTony ne6JhlfHCKOr npapacra (srerony xoja ce CMa
rpa jenHHM on najra-mujnx sa onpehnaan,e BeJIH4lfHe osor raxcamronor eJIeMeHTa) If no
MeTony npoueirra aanpevaacxor npnpacra. Pe3YJITaTH OBHX ynopennnx aaamna yxasyjy
na oncrynan.a (ca n03lfTHBHl1M H HeranlBHI1M npensnaxou) nonaraxa n06lfjeHlfx Be
JIH4l1Ha no MeTony npouenra 3anpeMI1HCKOr npnpacra y onnocy na MeTOn ne6JhlfHCKOr
npnpacra. Y3lfMajynH pa3JIl1411TO yseiuhe (on 1-20%) cacrojnna y xojasra je 3anpeMI1H
CKI1 npnpacr nspa-rynar no MeTony ne6JhlfHCKOr npnpacra ("CTBapHlfx") If crasn.aa.esr
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IbHXOBe BeJII14HHe y O.nHOC ca .n0611jeHI1M Bpe.nHOCTI1Ma oeor TaKcaUHOHor eJIeMeHTa no
MeTO.ny npoueura 3anpeMI1HCKOr npnpacra ("Ta6JII14J-II1X") onpeheua je npocexna spen
HOCT KOpeKUI10HHX <l>aKTopa aa npnfimosaaan,e "Ta6JIH4HHX" Bpe.nHOCTI1 aanpeanncxor
npnpacra "CTBapHI1M" Bpe.nHoCTI1Ma. Ben KO.n 10% aHMI13HpaHI1X cacrojana .n06l1jeHa
npocesna spezmocr KOpeKUI10HOr <l>aKTopaje CKOpO y norrrynocrn npafimosaaana "Ta6
nH4He" Bpe.nHOCTH aanpevaacxor npnpacra "CTBapHI1M".

Crora 6H onurru 3aKJbY4aK sa npaKTH4He panose npn onpehnaan.y Bpe.nHOCTH sa
npeMI1HCKOr npnpacra npn pe.noBHI1M mraenrypasta uryva 6HO na MeTO.n npoueura san
peMI1HCKOr npupacra rpefia np"MeIbIBaTI npn penosnoj mrnenrypn uryua MH Y3 onpe
ryl1BaIbe KOpeKUl10HOr <l>aKTopa aa npafimoxaaan,e 'Ta6nl111HI1X" Bpe.nHoCTI1 "cTBapHHM'"
na HajMaIbe 10 % cacrojuna I1CTe I1nl1 cnnnae cacrojnacxe npl1na.nHOCTI1 (I1CTHX I1nH
Cnl111HHX BpCTa npseha H cacrojmrcxor 06nI1Ka). Ha raj Halll1H 611 ce y MHoroMe CMaIbH
nH TPOlllKOBI1 HHBeHrype uryva, a .n0611jeHH pesyrrraru 611 6HnH aanoaorsaaajyhe Tall
HOCTH. Tpe6a jour HanoMeHyTI1 na Ll0611jeHI1 perpeCI10HI1 MOLleJII1 aa onpehasan,e npo
ueirra 3anpeMI1HCKOr npapacra, I1Majy Ba)l{HOCT on OKO 15-20 ronnaa, na HX nOCJIe Tor
poxa rpefia npoaepura na HOBOM MaTepl1jany. YKonHKO HeMa 3HaTHHjHx oncrynan.a
MO)l{e ce H3BplllHTH cauo IbI1XOBa xopexunja, a YKonl1KO cy ra oncrynan.a seha rpefia
npucryrnrra 113pa.n11 HOBHX perpeCI10HHX Mo.nena sa onpehanan,e npouenra sanpewaa
cxor npnpacra.

JIHTEPATYPA

M HP K0 BHh J],., E aII K0 BHn C. (1993): lleuopouempuja, 3aBo.n aa YU6CIIHKC H nacranna cpcu
CTBa Cpfinje, Beorpaa

MHneTHn )1<' (1954): Ypehueatee uiyua, Hay-rna KlbHra, Eeorpan

M H Jl e T H h )1<' (1959): AIIQJlU3a HeKUX uemooa sa oopehueatee 3anpeMUIICKOZnpupacma npe6up

lie UlyMe, Fnacnax Illyaapcxor <IJaKyJITeTa 16, Illyvapcsn <lJaKymcT YHHBcp3HTCTa
y Beorpany, Beorpan

CTaMeHKoBHn E., EylJKOBHn M. (1988): Ilpupacm u npouseoouocm cmaiiana U UlyMCKUX

cacmojuua, Illyvapcxa t}JaKymeT YIIHBCp3HTcTa y Beorpany, Beorpaa

CTaM CII KOBn h B., EYlJ KO BHn M. (1992): PQ360j uemooa oopehueansa U npuueue npupacma

cmaiiana U UlyMCKUX cacmojuua y ZQ3006QfbY iayuaua, Monorpadmja "lllYMap
CTBO H npepana npnera y Cp6HjH Kp03 BCKoBe", CHTWllJJ:, Beorpaa

By [I K0 BHn M., C TaM CHK0 BHn B. (1995): Ymuuaj eesozeuux r!JQKmOpa na 6UmaJlIIOCmjene y

jeouoooiiuuu U pQ3l1ooo6l1UM cacmojuuaua, JJ:pBapCKH rnaCIIHK 12-14, CHTWllJJ:,
oeorpa.n

30



Perpecaonn MO,neJIH npouerrra aanpeaancxor npnpacra y 4HCTHM H MernoBHTHM cacrojanaaa...

Stanisa Bankovic
Dusan Jovic
Milan Medarcvic
Damjan Pantie

REGRESSION MODELS FOR THE ASSESSMENT OF VOLUME INCREMENT PER
CENTAGE IN PURE AND MIXED STANDS OF BEECH AND SESSILE OAK IN SERBIA

Summary

Taking into account the significance of stand volume increment in forestry, it is under

standable why numerous methods have been developed for its assessment. However, all methods

show some disadvantages, either in data accuracy, great demands and large scope of works on for

est inventory (economicity), or their restriction to stands of a definite type of silvicultural form. To

make the method of stand volume increment assessment more economic and simple for application,

we designed regression models for the assessment of the percentage of volume increment in pure

and mixed stands of beech and sessile oak in Serbia. Empiric data were adjusted by four regression

models for each tree species. The criteria for the definite choice of models for the assessment of

volume increment percentage were the relevant statistic parameters of the regression and correla

tion analysis and the evaluation of the degree of complication of the applied regression models and

the degree of agreement "actual" and assessed ("tabular") values of the percentage of volume in

crement. The selected models for beech and sessile oak are:

Beech _ Piv=1,00757· N-O,11558. h 0,08838 d -0,90925. sO,07056;

Sessile oak _ Piv = 0,26959· N--0,0 1068 . h0,32152 . d-0,97675 . S 0,00118

In practical works on the evaluation of stand volume increment in regular forest invento

ries, the method of volume increment percentage should be applied with a correction factor for the

approximation of the "tabular" (based on this method) values and "actual" (based on the method of

diameter increment) to minimum I0% stands of the same or similar stand classification (the same

or similar tree species and stand forms). In this way, the cost of forest inventory would be largely

reduced, and the results would range within the limits of the required accuracy.
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