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PErPEClIOHlI MO)l.EJIlI llPOIJ;EHTA 3AHPEMIHICKor
llPlIPACTA Y HAJ3ACTYllJhEHIIJIIM CACTOJIII-IAMA

qETlIHAPCKIIX BPCTA )l.PBEliA Y CPEII.HI

I'I3Bo,a: Y OBOM PMY I1CTpaJKI1Ballaje 3aBl1ClIOCT 113M(1)y npOl\CIIT<l aanpcxruncxcr
npapacra y cacrojuuaua jene, cap-re, upuor 11 6eJIor fiopa y CpGlIjH, Cjcnue, H
6poja crafiana no xexrapy, npc-nnnca cpezm.er cacrojnncicor crufina no npcccxy,
BI1CHlle cpenu.er cacrojuncxror CTa6JIa no npecexy H y-rcurha BpCTe .npueha Y
CMeCI1, C npyre crpaue. 3a cnatcy BpCTy ztpueha rccrapana cy 110 4 pcrpccuona
Mo.uella, a ua OCIIOBY pencuaurnux CTaTI1CTWIKHX uoxmarc,n.a, TC T<l'IHOCTI1
Ta6JIHua npoueura saupevuncsor npupacra, 1131lplllCIl jc lICI!l1III1ITHBlIH 11360p
Mo.uella sa onpchauan.c npouenra 3anpCMHl1IlCKOr npnpacra :H1 IIOMCIIYTC npcre
npBena y Cp6l1jl1. I-I a onaj na-rau npaicru-maynorpefia MCTOiHt npOiICIIT<l npupacra
aa onpehnnan,e rcxyher aaupcxutucxor npupacra cacrojuuc y MIIOl'OMC je
onaxurana 11 yxau.ena JOUl CKOIlOMWIIll1jOM YO.uIlOCY na lWYTC MCTOiIC.
KJbyLJHC pc'm: npoueuar 3anpeMI1IlCKOr npnpacra, cacrojuuc jCJlC, cMp'le, npuor

Hfienor fiopa, perpccnotur MO.uCJII1

REGRESSION MODELS OF VOLUME INCREMENT PERCENTAGE IN
THE MOST REPRESENTED STANDS OF CONIFEROUS TREE SPECIES

IN SERBIA

Abstract: This paper studies the dependence between volume increment percent
age in the stands of fir, spruce, Austrian pine and Scots pine in Serbia, on the one
hand, and the number of trees per hectare, diameter of mean stand tree pcr cross

ction, height of mean stand tree per cross section and the share of tree species in
.xture, on the other hand. For each tree species 4 regression models were tested,

based on the relevant statistical parameters and the accuracy of the tables of

op Cmauuuta EaIlKOGuh, peoocuu npodiecop. Illyuapcsu rj){lKyJlInem YIIIlGejJ311lllel1la y Eeoepaoy,
Beoepao

op MWIaIl Meoapeeuh, eanpeouu npoibecop, lllyssapcxu rj}(lKYJlmel1l vuuceprumema y lieocpaoy,
Iieoepao
stp Ilaujau Ilaumuh, acucmeum, lllyuapcsu qiaxynmem Ynueepsumemo y beocpaoy. Leoepao
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volume increment percentage, the models for the determination of volume incre
ment percentage were selected for the above tree species in Serbia. In this way, the
practical use of the increment percentage method for the determination of current
volume increment in the stand was made much easier and more economical com
pared to other methods.
Key words: volume increment percentage, stands of fir, spruce, Austrian pine and

Scots pine, regression models

1. YBO,ll;

3anpeMHHcKH npupacr je jenan 0)1 HajBa)J<HHj HX raxcauuonnx eneveaara npn nna
HHpal-by rasnosarsa wyMaMa - ycrreuraocr nanohen,a6pOjHHX ra3)lHHCKHX nocrynaxa pe

qmeKryje ce Kp03 n.erosy BenHlJHHY (napaaceay y anconyrnoj lHIH peJIaTHBIJOj MepH).

Ilopen rora WTO ysasyje aa npOH3B0)1HOCT crafiana H cacrojuua, OH cnyxor H xao jenaa
0)16HTHHX napaaerapa npa xanxyrrauajn npuuoca (erara) no 6pOjHHM MeTO)1aMa xoje ce

xopacre y nnanapaisy rasnoaan,a wyMaMa. Ilpesra By 'I K 0 B H ny H C TaM e II K 0 B H 11 Y

(1995) 3anpeMHHcKH npnpacr ce amue He CMaTpa cauo eKOHOMCKOM xareropajou, neh H

H3Y3eTHO 3HalJajHHM 6HOHH)1HKaTOpOM BHTanHOCTH crafiana H cacrojnna, icao 11 lhHXOBe

3aBHCHOCTH 0)1 6pOjHHX eKOJIOWKHX H aarponorenax )1eJIOBaIba.

C 063HpOM na OBaKO senaxn ana-raj KOjH 3anpeMHHCKH npupacr I1Ma sa wyMapcKy

nayxy H npaxcy, pa3yMJbHBO je WTO cy TOKOM apeuena paasune 6pojHe )1HpeKTHe H I1H

)1HpeKTHe MeTO)J,e sa n.eroso onpehnaan.e. ,,00 oupekmnux uemooa uajnosuamuje cy one
xoje tiasupajy ua ma6J1Ul{CtMa npuuoca u npupacma, ua noaauusia nepuoousuux npeuepa

(KoHmpOJlHU uemoo) u na aHaJlU3U usepmaka. 11f10UpeKI11f1e uemooe sa ymephuean.e npo
OYKlJuje sacuueajy ceo Y2JIaaIfOM, ua ymephueatey npooykuuje nocpeouo npexo npuseuue
¢Jlope U KJlUMe" (CTaMe HKoBHn B., By «KOB Hn M., 1992).

2. IIPOEJIEM PA,ll;A

IIpHMeHa uesor 0)1 6pOjHl1X MeTO)J,a sa onpeljuaau,e 3anpeMl1HCKOr npnpacra cac

rojaue npBeHCTBeHO je noaesaaa ca Tpa)J(eHOM ra-momhy )J,06l1jeHHx pesyrrrara I1 0611

MOM panosa aa lherOBOM O)J,peryHBalhy, re MorynHowtiy n.nxone npuvene y pa3JIl1'IHTI1M

cacTojl1HCKI1M yCJIOBHMa. ,,3amo je fie CCtMO 00 meopujcsoe uumepeca, eeh u or) snanaja
sa npascy. oa ce noopotiuuje ucnumajy ocuoeu nojeouuux uemooa u npaeunuocm pe3YJ/

mama 00 KOjUX ce OOJla3U teuxoeou npuueuou" (M 11 JI e T I1 h )K., [959).

Ynorpefia KOHTpOJ1HOr MeTO)1a YCJ10BJbeHa je npl1MeHOM ncrnyuor npeuepa npa
HHBeHrypH uryaa, Ta'IHOM eBI1)J,eHUHjoM noce-reaax crafiana H3Meryy )J,Ba npevepa I1 yno
Tpe60M I1CTHX 3anpeMl1HCKHX m6JIHua npn oopasyny aanpeuune ilBa ysacronna rrpeue
pa. .Oea} uemoo npyiucascoeyhuocm oa ce sanpestuncxu npupacm oopeou IIGuemoocxu
uajmauuuju uauuu.fep npyuca nooamxe 0 eucuuu sanpeuuue y pasnuuumuu uoueumuua
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u ouoeyhyje oopehueatee npupacma U3 pG3J1UKe 3anpeA1WW" (M II PKO B lin A., 1959).
Orpanavaajyha epaKTop ynorpefie osor MeTOna y je,llHo,ll06HHM cacrojnnava je nojasa
nouepaaa BHCHHCKHX KpHBa (3anpeMHHcKHX JIHHlIja) y TOKy apeMeHa, WTO ,llOBO,llH no
rpeurxe npn onpehaaaisy aeJIHlJHHe aanpeaancxor npnpacra.

MeTO,llH onpehuaarsa aanpeaancxor npnpacra na 6a311 auanuse nsnpraxa (MeTO

,llH ,lle6JhHHCKOr npnpacra, spevena npenasa H spexena aanpacasau,a) HMajy nanac seo
Ma BeJIHKY npnueny y uryvapcxoj npaxcn, Haxo OBH MeTO,ll11 najy pesyrrrare aaaonorsa
sajyhe TalJHOCTH, nocra cy HeeKOHOMHLIHI1 jep 360r BeOMaBeJlI1KC aapllja6HJIHOCTH aane
,lleHI1XTaKCalJ,1I0HlIX eneuenara ua KojllMa ce sacnaaajy aaxresajy H aenmcu 6poj mnpra
xa. Ilopezt rora, " ... tiyiuen,« Ilpecnepoeuu CBpOJlOM osnehyje cma6JIO. na 00 moea AIOZY

uacmamu Bene UJlU uaiee tumeme. AKO ce pynuue ua cmaiiny, ustiytuene CapOJIOM, oouax

lie sauene, MOZy tumemue Basidiomycete uudruuupamu tcauau zoeje cepono YUIJlO y oe6

JlO. Osnehueanse cma6ana yspokyje «aotcaa noeehauu npupacm, t1U1KO oa ce na ()e6JI)~ zoe

je tiyucen,« usepuieuo, MOZy euoemu lIaKOII lIeKOZ epeueua naiipeunuue, me cmoea uepe

fbe npcuoz npoujepa ua maKBUM cma6J1UMa uuje BUUle nOY3aa1lO" (I{ JIe n a II A., 1963).

l1MajynH y BH,lly npennocrn n He,llOCTaTKe nanpen naneneunj MeTO,lla, nocetino ca

acnexra Ihllxoae eKOHOMl1lJHOCTlI, jour y npOWJlOM sexy sano-rcra jc uspana raonnua
npnaoca H npnpacra, Ilpuvena Ta6JIlIua npuaoca 11 npnpacra aa onpcljnsaa,e l3enWIHHe

sanpeuaucxor npnpacra je nocra eKOHOMWIII MeTO,ll jep 3aXTCBa onpehunan,e cavo nna
napaMeTpa (ynasa) - CTapOCTH cpenjsy cacrojnacxy BHCHHy - Tal<CalIIIOll11eJleMCHTII KOjH

ce H3y3eTHO JlaKO H 6P30 Mory onpenaru npu nperaepy WYMa. MclJYTHM, yrtorpefia HM je

orpana-rena cauo ua jennonofine cacrojnne, a nocetian np06JlCM je H onpeljunaa,e ofipa
CTa pann npanarohaaau.a Ta6JlJILIHHX CTBapHM nonaunaa KO!II<pCnlC cacrojnne. KaKO je

aa mpany rafinaua npnnoca H npnpacra norpeoan I13Y3eTHO 061lMaH MaTepl1jaJl, IUTO y

lJ,enHHH nOCMaTpaHO noaehasa yxynue TpOWKOBe Ibl1XOBe npI1MCIIC, TO ce y 3a,llIhI1X 40
50 ronnaa npncrynuno uapanajenuocraauajax 11, xana je y IlI1TalbY Ibl1XOBa aspana, eKO

HOMl1lJHlljHX Ta6JlHlJ,aaa onpehnuaa,e, nocpezunoa I1JlH llenOCpCJlIII1M nyrexr, 3anpeMI1H

cxor npnpacra. Yrnaaaou ce y ry CBPXY aspahyjy rafinnue nC6JhllllCKor npnpacra, Ta6

JIHlJ,e aanpeuaacxor npnpacra 11 Ta6JlHlJ,e nponeara 3allpeMI111CI<Or npnpacra.

Jenne on npsax Ta6JIHua ,lle6JhHHCKOr npnpacra y EBpOll!1 napanao je MaT II n B.
(1963) aa rnanae spore tuyucxor npaeha y CP EOCHI1 II Xepueronmrn - OCHOBHI1 YJlaJl1

Y OBeTa6JII1lJ,e cy 60HHTeT CTaHIIWTa, CKJlOn,cpezusu npesnux, CMClIJa II ,lle6JhHHCKHCTe

nen. l1CTH ayrop je na OCHOBy OBI1X rafinnua mpanno H 'rafinuue 3anpeMl1HCKOr npupac
ra y KojHMa cy OCHOBHH YJla3H 60HHTeT CTaHHWTa, CKJlOIl, CMCUJa, H cpenn,a cacrojnnc
KH npe-max.

On Ta6nHlJ,a aanpesonrcxor npnpacra naj nosnaraje cy (Il p o Jl a II M., 1965) Ta6

nuue Ieopxaarna H Al1pa (y Kojl1Ma cy YJla311 reuen.unua 11 aanpeunua cacrojue) 11 Epe
nnepoae y Kojl1Ma cy yJIa311 TeMeJhHHua, crapocr 11 60HI1TeT cacroj 1'1I-Ie. Ilpeva Kn e n uy
(1963), Schaeffer A. je CaCTaBI10 naoynasue Ta6J1HlJ,e 3allpeMI111CKOr rtpupacra y KojHMa

cy ynasa aanpeauua H apexe npenasa (sa noziarxe 0 ,ll06I1jeHHM BpCJUlOCTHMa 3anpeMI1H

cxor npnpacra ayrop H3HOCI1 na HHCy anconyruo TaLIHH, aJlI1 na ce MHOro He paannxyjy

on Bpe,llHOCTI1 npapacra yrapheanx no KOIITpOJIHOM MeTO,lly).
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Kao M nperxozme rarinuue, M Ta6J1I1I~C npouenra 3anpeMIIHCKOr npnpacra uspahe
He cy ua OCHOBy pa3J1WIl1TI1X ynasa. Taxo Schaeffer A. (npena K JI C n a U 1J:., 1963) napa
Ijyje rafinnue npoueara 3anpCMI1HCKOr npnpacra na OCHOBy 3anpCMl1HC 11 npOCC'IHor

apeuena npenasa. Knenau 11.. (1954) 113paryyje OBe raonnue y KojHMa cy YJla3H ['!JCHM

npe-nnrx M apeae npenasa. EM P0 B 11 n 5. (1957) KOHCTpyHlUC uovorpas, aa yrspluman,e
npouenra 3anpCMl1HCKOr npnpacra aa OCHOBy npcnor npe-nnuca II jCJUlOr02UIUJl-bCr nefi
JbMHCKOr npnpacra.

Ilonaseha 0,lJ, nanpen HaBC,lJ,CHI1X Ll06pl1x crpana 11 HC,llOCTaTaKa BC3allHX sa rrpax
TI1l(HY npaueay aHaJIl13l1paUl1X MCTOjJa sa onpehnsan,e aanpexmncxor npnpacra, ua Ka
renpn nnaanpan.a raanosaa,a wyMaMa Il.lyvapcxor qJaKyJlTcTa y Eeorpany 2lClpl11111CaH

je aanarax na ce aa eKOHOMCKI1 BmKHe BpCTC npneha y Cp6Hj 1'1 rrrpane Ta6J111ue aanpe
MI1HCKOr npupacra 11Ta6J1Hue npoueirra 3anpeMI111CKOr npnpacra. IIa OClIOBY nocanaur
I-bI1X MCTpa)KI1Bmba aspaliene cy Ta6J1I1Uc npOI~CHTa 3anpCMHIICKO!' npnpacra an 28 BpCTa

npseha, a y OBOM paay 6l1nc npC3CHTl1paHC Ta6JIHUC npoucnra 'j,lnpCMIIHcKor npnpacra
aa jeny, CMpl(y, UPHI1 H 6cnl1 60p.

3. MATEPHJAJI H METO)). PA)).A

Marepujan sa OBa I1CTpmKHBafha npencranrsajy PCJlCBaflTIIll nOJlaU11 iloGl1jCllI1 H3

758 cacrojnua jene, 1628 cacrojnua CMpLIC, 1457 cacrojuua upuor fiopa 11 700 cacrojuua
6cnor fiopa, OBaKaB MaTepMjaJl MQ)KC ce CMaTpaTl1 penpeaenrarunmre aa I1CTpmKllBaHo

nonpysje KaKO no 06MMY, TaKO 11 no CBOjOj crpyxrypu.

ITPH M3pa,lJ,11 raonnua npouenra 3anpCMl1HCKOr npnpacra icao ynaau cy lIOCJlY)KH

nM 6poj crafiana y cacrojuaa, npCLIHI1K H BHCI1Ha cpemser cacrojnucxor crafina no rrpe

ceky, xao M yseurhe BpCTC npseha y CMeCI1. Manaje KO,lJ, nehune Inpal)CIIHX Ta6JIl1ua npo

uenra 3anpCMl1HCKOr npnpacra xao jezian on ynasa Y3l1MaHa TCi\JeJI,UIIUa 1111H 3anpCi\11111a,

y OBOM party Y3CT je 6poj crafina. To je YLll1l-beHO crora lllTO " .. .nojeounauua cniaiina
MOZy uuamu, no npaeuny; CaMO nosumueuy 6eJ1UtlWlY npupacnta citestenama sanpevuue

u caue sanpeuuue, OOK KOO cacmojuue ua 6eJlU'IUlIY npupacma II /bCZOG cuucao, nopeo
nojaee cjJU3UOflOWKOZ npupauihueansa nojeouuauuux cmaiiana, y:{(},~y uepa U 6poj IIOCU

naua sanpeuuue U 3anpeMUIlCKOZ npupacma - 6poj cmatiana" U-,'lll p K0 Il H h IT 1959).
)J;pyra naa ynasa cy npexxax 11 BHCl1l1a cpenn.er CCTOjHIICKOI' crafina no npeceky, KOjM

sajenno ca 6pOjCM crafiana, y xpajn.oj I1HCTaIlUI1, npencraun.ajy 'JanpcMIIHY cacro] IIHe.

Ilopen 'rora, BI1CI1Ha cpemser cacTOjl1HCKOr cTa6J1a y 3HaTHoj MCpll llpCJICTaBJba (onpa

»casa) 60HMTeT CTaHI1WTa. 11 xao xapaxrep n06l1jelll1x BPC,llIlOCTiI rrpouenra 3anpCi\HIH

cxor npnpacra aa OCHOBy nOMcHyTI1X ynasa, y MeUJOBIlTl1M cacroj III laMa Y3CTO jc, xao

l(eTBpTI1 ynaa, y-reuihe BpCTC npseha y CMCCI1.

EMnl1pMjcKM noaaun I13paBHaTl1 cy aHaJlI1TI1LII<H, npn 'lCMy je sa cnaxy upcty 2lP

seha TeCTl1paHO no l(eTHpl1 perpecaorra MOnCJla, KOjl1 cy ,lJ,aTIl y THaCm! l ,
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(2)

Perpecaona Mo,neJIH npouenra aanpexnacxor npnpacra Y aajaacrynrsenajior cacrojnnaaa...

Ta6eJIa 1. TecTHpaHH perpecnona Mo,neJIH
Table 1. Tested regression models

~;~[~~-_~~-=~~~~~~~~~--~~~~~~~~~-~:_~:~~~~;-~=~=~-~-~:-~~=-.._~_.~ -~-~~~=~J
P . =a·Nb·hc·de·Sf

IV g g

2 Piv = ao + aj . N + a2 . hg + a3 .dg + a4 . S
--~~. --~_._~----~-_._._ ..-_._--_._-_.----_._--.~------_ .. _.--,------~---------_.-

3 Piv = ao +a j • N +a2 .h; +a3 .d: +a4 ·S4
--'--"---"-"~'--'-"-----'-'-'------'----""----~-,-----.'----------_..'---_..,_.'----_._--'---_._------._----_._--'--_._--_.-

4 Piv =ao+a j .d; +a2 .d; ·hg+a3.dg .h; +a4 .h; +as .d;.N+a6 ·dg .hg·S

Jlerenaa (legend):
Piv - npouenar aanpesomcxor npapacra (volume increment percentage)

N - 6poj crafiana Y cacTOjHHH no ha (number of trees in the stand per ha)
dg - npe'1HHK cpemser cacrojnacxor cTa6JIa no npecexy (diameter of mean stand tree per

cross-section)
hg - BHCHHa cpezuser cacrojaacxor cTa6JIano npecexy (height ofmean stand tree per cross

section)

S - ysremhe spore npseha YCMeCH (share of tree species in the mixture)

a, b, c, e.f, ao-a6 - napaaerpn cjJYHKllHje (function parameters)

Ha OCHOBy CTaTHCTH'1KlIX noxasarersa perpecnone Hxopenauaone anamne, ana
nase sapajaace HTa'1HOCTH rafinaua npoueara aanpeaaacxor npnpacra, H3BpweH je ne
<pHHHTHBHH H360p Haj60Jber perpecaonor Mop,ena sa aspany rafinaua npouenra sanpe
MHHCKor npapacra sa jerry, CMpqy, U,pHH H6enH 60p y Cp6HjH.

.Kaoa c:y 3anpeMUHCKe matinuue uspoheue aHaJlUmU'lKUM nymeu, nouohy uetce
rjJyHKl1uje, U «aoa je nosuama cmauoapoua oeeujauuja sanpeuuue (S), ynometueueocm
maiinuua ucnumyje ce ua cneoehu Ha'lUH: o6opu ce HeKOJlUKO cmaiiana cpeoteee npeuuu
xa U cetcuuouou uemooou oopeou UM ce sanpeuuua (V./ 3amUM ce oopeou sanpeuuua
mux cmaiiana no maiinuuaua (V~ U uspasyna pa3JIUKa apUmUMemU'lKUX cpeouua:

~V=~-~. m
Ilotumo je nosuama cmauoapoua oeeujauuja sanpeuuue (Sv)' MOJICe ce uspasyua

mu epeouocm
L1V

t Sv.,J;;·

AKoje uspasynama epeouocm MaRJa 00 ma6J1U'lHe (fO,05; N-k)' maiinuue cy yno
mpetusuee" (MHWqeBHn B., 1983).

TaqHOCT napaheaax rafinaua nponeara sanpeaancxor rrpnpacra onpehasana je
no uanpen aaaenenoj <popMynH, caxo WTO cy ysrecro sanpesraae Y3eTe spennocra rrpo
uenra sanpexaacxor npnpacra.
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4. PE3YJITATH HCTPA)KHBAlLA

Pe3YJITaTH recraparsa 3aBHCHOCTH nponerrra sanpeaancxor npnpacra on 6poja
craoana no ha, npesnasa cpemser cacrojaacsor cTa6JIa no npecesy, BHCHHC cpemser
cacrojaacxor cTa6JIa no npCCCKY Hysemha BpCTC npneha y CMCCH, 06HMHH cy no TC MC
pe na y ueJIOCTH HHCy MOrJIH 6HTH npC3eHTHpaHH y OBOM pany. Y Ta6cJIaMa 2-5 npaxa
3aHH cy caxo OHH nOKaJaTCJbH perpecaone H KOpCJIaUHOHC aHaJIH3C, TC aHaJIH3C sapaja
HCC, na OCHOBy KOjHX je H3BpmcH ,ll,C<pHHHTHBHH H360pperpecaoaor MO,ll,CJIa sa KOHKpCT
BY BpCry npseha. 03HaKc y OBHM Ta6CJIaMa HMajy cnenehe saanerse: R2 - KOC<pHUHjCHT
nerepaananaje, R2cor - xoparosaaa KOC<pHUHjCHT ,ll,CTCpMHHaUHjc, R - KOC<pHUHjCHT KO
penannje, F; - BpC,ll,HOCT F-cTaTHcTHKe, F(O,05; k-l; N-k) - nonarax H3 Ta6JIHua F-,ll,HCTPH
6YUHjC, mx - craanapnna rpemxa perpecaje, n - 6poj noztaraxa (BCJI~HHa Y30pKa).

3a CBa qCTHPH perpecnona MO,ll,CJIa, O,ll,HOCHO Ta6JIHUC npoueara sanpesraacsor
npapacra, onpeheaa je TaqHOCT no nanpen naaenenoj <pOPMYJIH (Ta6cJIC 6-9).

Y3HMajyhH y 063HP BpC,ll,HOCTH CTaTHCTHqKHX noxasarersa recrapamrx MO,ll,CJIa,
xao H TaqHOCT aspaheaax Ta6JIHua npouenra sanpeaaucsor npapacra, aa npaKTH'IBY

Mo~eJI
Model

1
2

--~--
4

TaoeJIa 2. CTaTHCTHtIKH noxaaarersa perpecaouax Mo~ena - jena
Table 2. Statistical parameters of regression models - fir

~~~~~~~~~~~~~~

nF(O,05;k-I;N-k)RMo~eJI

Model

Tafiena 3. CTaTHCTHtIKH noxaaaren.a perpecaoaax Mo~ena - CMp'la
Table 3. Statistical parametcrs of regression models - spruce

~~~~~~~~~~~~=~~~=~J

1
2

Q,24740
0,19858

0,499
0,448

3
4

0,14482
0,21963

0,383
0,472

Tafiena 4. CTaTHCTH'IKH noxasarersa perpecaoanx Mo~ena - upna 60p
Table 4. Statistical parameters of regression models - Austrian pine

..~"

o~eJI R2 Jrcor R F l F(O,05; k-I; N-k) m; n
odel
1 0,31333 0,31144 1-9,5~_165,64 2,37 0,39227 1457
2 0,28898 0,28702 0,289 147,53 2,37 -- ~,2lli!L 1457
3 ~,25383 0,25177 0,504 123,48 ~,~'L __ _L22?16_ 1457----4 0,28608 028313 0535 96,84 2,09 1 93626 1457
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;;orJ' R~~(O'05;k-l;N.k) ~1 .:
_.~~-- ---

0,44906 0,672 t43,435 2,37 0,67247 700
0,39~~Lf----Q,6 3I 114,899 -- 2,37 1,83764 700
0,32843 0,576 86,461 2,37 1,93545 700
0119634._ 0,633 92,787 ~)1 1,83499 700

---~

Tatieaa 5. CTaTHCTHqKH nOKa3aTeJhH perpecnonax Mo,nena - 6enH60p
Table 5. Statistical parameters of regression models - Scotsp__ ine

~=~~I
1 0,45221_
2 0,39806 . _~
3 0,3322L
4 0,40066

Tafiena 6. Tccr TaqHOCTM perpecnonax Mo,nena - jena
Table 6. Test of regression model - fir

8~:1- d J.-- S I~Piv, [ Pivt! ~:J IJivt3 bL~
58,84 ~,~ ~. 0,12 4,531 2,713 3,041 3,275 2,568 tl 0,541

'102,48" 21,0 0,32 -0,242~O64 2,301 2,367 2,134 2,910 t2 0,107

~Q. 1
12,7 0,26 0,16 3,694 2,719 3,124 3,438 3,657 t) 0,092

200,00 I'l.!.d.J1~ll. Jl,12 6,288 4,291 4,129 3,749 4,201 t4 0,549
251,43 15,9 0,21 0,26 3,403 3,067 3,344 3,312 3,122 t(0,05;S!:...

r1Q1.52 19,2 0,25 0,41 2,338 2,705 2,935 2,920 3,001 2,306
r1§2,74 17,0 0,25 0,70 2,458 2,813 3,180 3,183 3,268
410,98 16,5 0,24 0,65 3,242 2,849 3,146 3,176 2,999 I'.Piv

.- t=---
- 3,502 2,932 3,158 3,198 3,216 mx·.Jn
Piv

_..

Jlerenaa (legend):
Pivs - "cTBapHe" Bpe,nHOCTM npouenra aarrpexaacsor npapacra ("real" values

of volume increment percentage)
Pivt - rafina-me Bpe,nHOCTM npouenra aanpeaaacsor npapacra npeua

Mo,nenMMa 1-4 (tabular values of volume increment percentage per mod
els 1-4)

s - apMTMeTMqKM cpeznse spezmocra npoueara sanpeaaacxor rrpapacra (arith
metical mean values of volume increment percentage)

=. -'

G l!zJ..±~~!:J Pivt3JP~ t J
f---58,~~ fl2.,L g,28 0,18 1,753 2,824 2,947 3,247 3,024 t1 0,428
108,19 20,0 0,30 0,22 2,553 2,545 2,728 3,129 2,753 t2 0,163

~~:~~
13,2 0,22 Q,17 1,758 3,254 3,793 3,991 3,952 t) 0, Iii)
21,1 .0,19 0,46 5,077 3,853 3,865 3,441 3,589 t4 QJg

244,64 16,7 0,25~ 2,217 3,040 3,413 3,665 3,384 t(0,05; sf----------c- ---=-'--c----
2,505296,3_~ 20,4 0,28 ~- 3,052 3,377 3,272 3,342 2,306

349,65 18,2 .0,28 0,51 2,096 2,761 3,075 3,440 2,860
416,68 14,6 0,15 0,41 4,)77 4,497 4,353 4,093 4,554 I'.Piv

t=---
- 2,767 3,228 3,444 3,535 3,432 mx·.Jn
Piv

'==,=c_ --

Tafiena 7. Tecr TaqHOCTM perpecnoaax Mo,nena - CMpqa
Table 7. Test of regression model - spruce
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Tafiena 8. Tecr TaqHOCTH perpecaonnx MOJ\ena - UpHH 60p

Table 8. Test of regression model - Austrian pine

[=~~:Ih~I~~:[~=I;;~[~~;~G~t~Ie;~I;;~[:==;"~~]

f~l~~~}~.t...• ·._.~.it.~.·.·~. ~.~.t._ ...~l!ttt~._~.·••. -.:.·.~.ll..:..~ ..•Hl.tj~: 1··.ig~i.1
.~OO,OO 1~>~Q...22.. I,QQ 1,?2~ 3,8Q§. 3,7_4~. 4)Q82. 1§QQ (4 ~.Q~Q

2~,~~.LQ, I .0.J2..!,QO. 8,5~~ 7,Q?8.~,~~~ .6,240 ~5}_~... t(o,o~c.llE
309,91 11,9 0,14 0,17 6,907 7,749 6,099 5,805 6,384 2,306

l~~~~~~~~~~E~L~ ,~~~~;"
Tafiena 9. Tecr TaqHOCTH perpecaonnx MOJ\ena - 6enH 60p

Table 9. Test of regression model - Scots pine

Li=l=~:r~dJ...~~~[~;J~v~~I~i;2]·.·.~~;:;]~~v~.[.~:~=~:[
:ft~~~·1~t~l~.~:li-l:~~~JJ}t1}i~. J~~l ~j~fi~__l~~I
jy~~~~_1ji ~~g_ t&L%~~j t~}Jj~~~;tr~~}·i~]:~H
250,00 111.o-,_J.=i. .o,}J. 3,42(j.6,g2~ 6,2..9.5 5,964..6,OQ?t(O,OS;8E.
199,02.1~2 Q...~6 J,QQ },?46 3,855 4&Q~ .?,Ill_4.JJ8_1,~§..
355,55 11,9 0,14 0,27 6,212 6,497 6,492 6,193 6,321
467,io·l~,Q.o,i9 1,60 I2~t 4)34 5,5jL5,454 5,238 t= /},Piv

Piv 4,629 4,636 5,012 5,052 4,889 mx·..Jn

npmreny npa aspaaynaaan.y BpeiJ,HOCTIl npoueara aanpesraacxor npnpacra npennaxe
ce MOiJ,eJI I, xoja Yoparanannoa 06JIIlKy maca:

. -210089 N-O.04246 h-O.13173 d-O,67479 SO,05627.JeJIa ~ Piv- , . . g . g . ,

. =457136 .N-O,13535 .h-O,21194 .d-O,8 1290 ·SO,19504.CMpQa ~ PlY , g g ,

-215789 NO,02159 h-O,25612 d-O,937 12 SO,03025UPHIl 60p~ Piv - , . . g . g . ;

. =2 84946·N-o,00991·
h-0,29532· d-0,84797· S0,040776eJIIl 60p ~ PlY , g g .

5. 3AKJbyq}lA PA3MATPAlbA

Ao61ljeHil perpecnona MOiJ,eJIIl IlMajy npaKTIlQIfY npIlMeHJhIlBOCT, jep ce npexo
IhIlX JIaKO MOry iJ,06IlTIl BpeiJ,HOCTIl npoueara sanpeaancxor npnpacra cauo na OCHOBy
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1'L~I'PCCI101111 MOl[CJlIl IlpOI\CIITa 3allpCMI111CKOr rrpupacta y lIaj3acTylIJhCIIHjHM caCTojHu3M3",

'ICTl1pl1 TaKCaUI10lla CJ1CMCilTa (6poja crafiana, npe-nunca cpenn.er cacrojuncxor craona

110 IIpCCCKy, BI1CHIIC cpcnu.er cacrojnucxor cTa6JIa 110 npecexy, H nponeuryannor yueut
ha KOIIKPCTlIC BpCTC Y CMCCI1), KOjC CC Mory O'II1TarH H3 nonaraxa IIpo611C ofipane IIpl1

KYIIJhClIl1X TaKaCaIUlOlIl1X nonaraxa npn penonnoj HIIBCIITYPI1 uryva. OBaKO l106HjCIlC

BPCWIOCTlI npoucirra 3anpCMHIICKor npupacra Mory CC nan.e KOpHCTHTH sa nspa-tyna
san,c anconyrue BpCWIOCTH 3anpCMHIICKor npupacra cacrojnne no nosnaroj IIJopMyJIH:

i = V· Piv . (3)
v lOa

l lpuvcna MCTolla npoueura npnpacra sa O/lpCDHBalhC 3anpCMI1HCKOr npupacra

cacrojnue naje PC3YJITaTC KOjll CC Mory npl1MClhl1BaTI1 rtpn npaKTl1'lHI1M panonnua na

nnneurypn lIIyM, ann 11011 YCJIOBOM /la cc 113BpU1l1 nonarna nponepa llo6HjCIIHX pesyn

nrrajcillll1M OIl Ta'IIlHjIlX MCTOi~a sa onpehnnau,c IlCJlll'1I1I1C osor TaKCalll10HOr CJlCMCIITa.

HaHMC. npn PCI10BIIOj III1BCIlTYPI1 IIlYI\Ia 1111 ,,<ppYUJKa Fopa' H "ncpilan" 113BplJIClla jc

ynopcnna ananma iloOlljClIl1X BPCi[llOCTlI 3anpCMI11lCKOr npnpacra 110 MCTCmy ilC6JbHII

cxor npnpacra (MCTOilY KOjH ce CMal'pajcW-IHM on uajra-nmjax aa onpehuuan,e BCJll1'lHHC

onor raxcaunouor eneueura) 11 110 MCTOilY npoueura aanpevuucxor npnpacra. PC3YJlTa

Til OBllX YIIOPCilllliX auanma YKa3aJII1 cy na oncrynau.a (ca 1I0311THBIIHM H lIeraTlIBIIHM

IIpC)['3l1aKoM)II0iJaTaKa ilooHjCHI1X BCJIII'I 11 ua 110 MCTOilY npoucirra aanpevuucxor npupa

era y Oi[llOCY WI MCTOil llCOJbllllCKor npupacra.

Y31lMajylll1 pa3JII1'IIITC nponcrrra (on 1-20%) cacrojuna y Kojl1Ma je 3anpeMI111CKIl

npupacr wlpa'lyllaT 110 MeTollY ilCOJ1,lll1cKor npupacra ("CTllaPIlI1X") 11 CTaBJhaIbCM IbH

XOBC BCJHI'III1lC Y onuoc ca ilOolIjClIlIM BPCI11I0TI1Ma osor TaKCaIlHOIIOr CJlCMCIITa 110 Me

TOilY nponcnra 3allpCMI111CKOr npnpacra ("TaOJII1'IIII1X") onpehena je npoceuna npenuocr

KOpCKlll1011l1X IlH1Kropa 'sa npnOmliKaBaIbC "Ta6Jln'IIll1x" IlPCilllOCTlI 3anpCMI11lCKOr npu

pacra "CTBapIlI1M" BPCIlIIOCTliMa. Bch KOH 10% mJ<ul113l1paHI1X cacrojuua Hool1jclla npo

ce-nra BpC)lIlOCT xopexuuonor IpaKTopa je CKOpO nornyno npl16J1IJ)KaBaIIU ,;raOJlI111IlC"

BPCil,1I0CTI1 aanpeu I1I1CKor npnpacra "CTBapIII1M".

Crora 611 0111111'11 3aKJI,Y'laK aa npaKTI1YIIC panoae npn 0)lPC1)I1BaIbY IlPCilHOCTH sa

IIPCMI1HCKOr npnpacra npn PCIlORIIHM nuaeirrypaua tuyva 6HO)la ce MCTO)l npOUCIITa aa

npCMHIICKor npnpacra M())KC npHMClbHBaTH npn PCIlOBIIOJ HIIBCHTypH iuyraa, aJIH Y3 on

pehnaau.e KOPCKI~Honor llJaKTopa sa npHOJlH)f(aBaIbC "Ta6J1I1'II1Hx" BpCWIOCTH "CTBap

!HiM" na HajMaJbC 10% cacrojnua HCTe HJlH CJlH'lHC cacTojHIICKC npnnanaocra (HCTllX

HIlH CJlWIHliX BpCTU npncha YI cacrojnncxor OOJlHKa). Taxo 6Y1 CC Y MHOroMC CMaJbHJlYI

TpOlIJKOBH HIIBCllTYpC uryva, a /l06Y1jCHH PC3YJIT<lTH 6H 6HJlH sanonorsanajyhe Ta'IHOCTH.

Tpefia JOIll uanovenyra )la 1l06Y1jCIIC pcrpCCHOHC MO)lCJlC aa onpehnaan,e npOUCH

TU3anpCMHIICKor npnpacra rpefia npOBcpHTH HaKOII 15-20 ronnna ua HOBOM MaTcpHjaJly.

YKOIIHKO "eMa 311UTIIHjHX Ot\CTYI1UH,a MO)f(C ce H3BplllHTH cave IbHXOBa «cpexuuja, a

YKOJlHKO cy ra oncrynau,a neha rpefia npHCTYnHTH H3pU)lYl HOBHX pcrpCCHOIIHX MOilCJla

3U OilPCfjHB3IbC npOUCIITa 3unpeMHIICKor npupacra.
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Damjan Pantie

REGRESSION MODELS OF VOLUME INCREMENT PERCENTAGE IN THE MOST
REPRESENTED STANDS OF CONIFEROUS TREE SPECIES IN SERBIA

Summary

Considering the great significance of volume increment in forestry, it is understandable that
there are numerous methods of its assessment. However, all these methods have some disadvan
tagcs, either the accuracy of the obtained results, too large scope of works of forest inventory (eco
nomicity), or the restriction only to stands of certain silvicultural type. To make the method of stand
volume increment more economic and simplified, we defined regression models for volume incre
ment percentage assessment in fir, spruce, Austrian pine and Scots pine stands in Serbia. Empirical
data were fitted by four regression models for each tree species. The criteria for the final selection
of models for the determination of volume increment percentage were the relevant statistic para
meters of regression and correlation analysis, and the degree of concordance of "real" and fitted
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(""table") values or volume increment percentage. The selected models 1'01' the above tree species
arc:

;. . 0;= 2 10089. NO.04246 . h 0.1., 173. d -0,67479. 5' 0.05627.
I II' --+ P,Y , g g , ,

, , . =4 57136.NO.13535.h-o.21194.do,81290. \,0,19504
Spruce --+ P,Y , g g , ,

.. 0;=215789.No.02159.j 0.25612. 1°.93712.\,°.03025Austrian pine --+ PiY , 19 ( g , ;

. '. . 0;= 2 84946. N 0.00991. h -0,29532. t -0.84797. S,O,04077
Scots plnC--+ PlY , . g ( g , .

In the practical work or the assessment of current volume increment in the stand, in regu
lar forest inventories, the method of volume increment percentage should he implemented with cor
rection factors for the lilting of "table" (obtained by this method) values or volume increment and
"real" values (ohtained by the method or diameter increment), on at least 10 'Y!, or the stands or the
same or similar stand class (same or similar tree species and stand form). In this way, the costs of
forest inventory would he reduced, and the obtained results would range within the limits or the re
quired accuracy.
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