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ABSTRACT

Theaimofthepresentresearchisthestudyofthestatisticalbehaviorofninety-threetapers.Tapers
areclassifiedintothreecategoriesdependingonwhethertheyusemeasureddiametersatrelativeor
absoluteheightsinthetreetrunk.Ineachtaper,measuresofcentraltendency,measuresofdispersion
andameasureofskewnesswereexamined.Eachtaperwasexaminedifitfitsnormaldistributionor
not.Itemergedthatinthefirstcategoryalltapersapproachedthenormaldistribution.Inthesecond
category,eightofthetentapersaresatisfactorilyreachingthenormaldistribution,whileinthethird
categorythirty-sevenoutofseventy-eightaresatisfactorilyreachingthenormaldistribution.Data
used in theresearchwerecollected in theMunicipalForestofNaoussafrom300 treesofFagus
sylvaticausingrandomsampling.
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INTRoDUCTIoN

Stemisadynamicpartoftree.Stemaffectstotalgrowthoftree,theeconomicvalueandthestatus
ofthetreeinacluster.Taperisthetermusedtodescribethedecreaseintreestemdiameterwith
increasingheight.Technicallyitisarate,withunitsofcentimeter/meterorinches/feet.According
toGrey(1956)taperistherateofchangeindiameterinrelationtotheincreaseinheightalongthe
treestem.Tapercanbeusedintaperequationsasavariableinordertoestimatevolumeofatreeor
diameterofatreestematanyheight(Goodwin,2009;Ikonenetal.,2006;Larsen,2017;West,2009).

Ataperisaffectedbymanyfactorssuchasspecies,genotype,age,silviculturetreatments,stand
density,weatherconditions,especiallywind,thesizeoflivecrownandthedistributionofthelive
crownalongthestem(Larson,1963).Majorstandtreatmentsthatalterstanddensity,suchasthinning,
pruning,andfertilizationareexpectedtoaffecttaperthroughsubsequentchangesinbothcrownsize
andcrownclass(Muhairweetal.,1993).Forexample,thinningreducesstanddensityandallows
individualtreesmorespacetoexpandtheircrowns.Inheavilythinnedstandstreeswillgrowlike
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open–growntreesandwillhavebigcrownsandlookmoreconicalinshape,showinghightaper
particularlyforthetreesbase(Thomson&Barclay,1984)Also,atreeinawindyareaismoretapered
thanatreeinanon-windyarea.Anuchin(1970)mentionedthattapervariesindifferentportionsofthe
stem,beingfairlylargenearthebuttonaccountoftherootswelling,diminishingtowardthemiddle
andincreasingagaintowardthetop.AccordingtoAssmann(1970)stemtaperisacomplextraitthat
variessubstantiallydependingongeneticfactors(withinandamong-species),environmentalfactors
(interaliasoiltype,hydrology,altitudeandclimate),forestmanagementpracticesandinteractions
betweenallofthesefactors.

Thedifferencebetweenthediametersoftwocrosssectionsseparatedbyadistanceof1meter
alongthestemisabsolutetaper.Inthisresearchthemeantaperwasusedinalltapercalculations.
Meantaperisequaltothedifferencebetweenthelargediameterd1andsmalldiameterd2dividedby
theirdistanceL(Equation1):
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−

�
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Anuchin (1970) made detailed measurements of over 4,000 logs and established a direct
relationshipbetweenthemeantaperandthelogdiameter.Prodan(1965)calculatedmeantaperto
estimatethetotalstemvolumeandalsousedthefollowingformulasfortaper:
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whered1.3isthestemdiameterat1.3metersfromtheground,d0.1histhestemdiameterat0.1ofthetotal
highofthetree,d0.5histhestemdiameterat0.5ofthetotalhighandhisthetotalheightofthetree.

Theknowledgeoftaperwillimprovetheunderstandingofspeciesinseveralways(Maraseniet
al.,2007).Itwillhelptoimproveestimationoflogvolume,whichcouldbeusedforestimationof
stemvolume.Furthermore,itwillhelptoestimatetheamountofsawntimber,asforagivenvolume
severelytaperedlogswillprovidelesssawntimberthanlesstaperedlogs.Also,byknowingthetaper,
theforestmanagerscanhavebetterinformationaboutthegrowingconditionofthetrees.

AccordingtoVanLaar&Akca(2007)knowledgeoftaperisimportantinorderforestmanagers
requireinformationaboutthediameteroftheboleatfixeddistancesfromthebaseofthetree,for
example,topredicttherecoveryofsawlogsofdifferentdiameterandlengthortheyieldofpolesof
varyingdimensions,fortreesofdifferentdbhandheight.

According to Kozak (1988) by knowing tapers, taper functions can be used. Kozak (1988)
mentionsthattaperfunctionsareknowntoprovideestimatesofoverandunderbarkdiameterin
everyhighalongthestem,toestimatethetotalstemvolume,toestimateapartofthestemvolume,
andtoestimatethehighwhereisaspecificdiameter.

Understandingstemformanditsdynamicsovertimeisanimportanttoolforidentifyingthe
appropriatemomentinwhichthinningorfinalfellingshouldbecarriedoutinforestplantations.
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