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HN3JABE 3AXBAJIHOCTH

OBuM myTeM ce HajcpJavHHuje 3axBajbyjeM CBUM ujaHoBuMa Kommcuje, momroBaHuM
npodecoprmMa, Ha U3/IBOJEHOM BpEMEHY M CIIPEMHOCTH Jla MU C€ y CBAKOM MOMEHTY CTaBe Ha
pacniosarame. [loceOHy 3axBaTHOCT AyryjeM cBoM MeHTopy, npod.np Hparuum Bumortwuh,
KOja MU je JaBajia HEOINXOJHY IOJPIIKY U AParoleHe CaBeTe TOKOM IIeIOKYITHOT Hay4yHO-
UCTPaXUBAYKOT paga. XBana npod.np Mupjanu lujaunh-Hukonuh, np Branany Vseruhy,
BaHp.1mpod., mpod.np Munany Kuexesuhy u npod.np bpanucnasu Jlakymuh, mro cy mu ce
3a CBaKy HEJI0YMHMILY KOjy caM TOKOM MHCamba MMao MOMEHTAIHO CTaBJbaJId Ha PacIoiarame.

3axBanHOCT AyryjeM u r-nuHy bobany Tpmunhy, mabopanty Ha Karenpu 3a boranuky
dapmaneyrckor ¢akynrera y beorpany, Ha momohu Oko M3pajae aHaTOMCKUX mpemnapata. O
spymu ca lymapckor ¢dakynrera, u3aBojuo O6ux cienehe KojuMa ce MOCEOHO 3aXBajbyjeM:
npod.ap Jbydbomupa Jlernha, mpod.ap Hdparana Kapaypuha, nmpod.np Henana Keuy, np Ospy
Komanun, np bpanka Crajuha, ap JoBany IletpoBuh, np [lparumy CrankoBuh, Mapuny
Honwuh, munn.umk., Hukony JKuBanosuha, murui.uaxk. u JoBany JleBerakoBuh, TUTUT.UHXK.

XBana u 3anocinenuMma y JII ,,I'pancko 3enenuno®, kao nu HII' ,,HoBu Can*- mymcka
ynpasa ,,bauka [lananka®, kako pyKOBOJICTBY, TAKO M HbUXOBHUM OIEPATUBIIMMA U CEKaYMMa,
TO Cy HaM oMoryhuiu ga o60puMo cTabia TakcoaujyMa Kako OMCMO 00aBWJIM HEOMXOAHA
UCTPAKUBAA.

U na kpajy, Hajpehe xBana Mojoj nopoauuu. Mom oy Jlanwmiy, majiu JacMuHu u Opaty
Bnagumupy, xBajma 3a Oe3rpaHMyHy MOJAPIIKY, KaKO Yy XHUBOTY, TaKkO U Yy Hay4YHO-
HUCTpaXMBAYKOM pajy. XBaJia, jep caM yBEK y BamMa HMMao OCJOHAIl W TMOTHOPY Y CBOjOj
MUCH]jH Ha IIyTY KOjuM ce pehe une.

One Haj3aciyXHHjE€ caM OCTaBHO 3a CaMHU Kpaj. besrpaHnyHO XBana M0joj Cympy3u
Becan, o k0joj He Oux Tpommo peuu. JbyOGaB, mojmpiika, caBeT, HO0OpoOHAMEpHA KPHUTHKA,
nmomoh — cBe caM TO MMao y CBakOM MOMEHTY ona Moje Becne. Mojoj AHacracuju, jep je
MHOTO TpIejia U 3a MHOTO Tora ocrana yckpaheHa, kako OM ce OBaj 1mocao okKoH4ao. Mom
MmasioMm anbeny, I'aru, XBana 1mITO MOCTOjH, LITO Jajé CMHCA0 CBEMY OBOME... XBaja joj, 3Ha

oHa Beh Ha yemy CBe...
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AHATOMCKE OCOBHUHE CTABAJIA Taxodium distichum (L.) RICH. HA
AJTYBUJAJTHUM CTAHUIITUMA Y CPBUIHN

Pe3ume

VY OKBHpY OBE JIOKTOPCKE THUCEPTalrje, NCTPAKUBAHE CYy aHATOMCKE KapaKTePHCTUKE
crabana Taxodium distichum (L.) Rich. na moapyujy Bemukor parnor octpBa u bauke
[Tananke. Y ToM LuJby, BpIIEHA je MAaKPOCKOICKa aHalIM3a JpBETa M KOpe, Kao M JieTajbHa
MHUKPOCKOTICKa aHaliu3a Kcuiema. 3a JeTajbaH OIHMC MaKpocKoricke rpalje npBera, oapehene
Cy IIUpWHE TMPCTEHOBA TpUpacTa W YAEO IMO3HE 30HE yHyTap MpCTeHa MpHpacra, 0K je
MHUKpOCKOICcKa rpaha kcuigema oOyxBaTajla MCTpaKuMBame ciiefehux eneMeHara: BUCHUHE U
6poja Tpaka JHTHYMa 1O Mm’, MHPHHE U AYXKHUHE AKCH]ATHAX TPAXCHA, KA0 H EHXOBOT
6poja mo mm®.

Kako Oum ce obOaBmie HEONXOJHE aHalW3e, oOOpeHa Cy Mo Tpu crabina Ha oba
nokanurera. [IpuToM je OWIO BaXHO Ja Cy ona0paHe jeMHKE CEeMEHOI IMOpeKIa, Ja Cy
3aJ10BoJbaBajyher 34paBCcTBEHOT M (PU3UOJIOUIKOT CTamha U J]a HEMajy 3HA4ajHUjUX TEXHUIKHX
omrehema. M3 oboperunx crabana cy HampaB/beHH KOTypoBH Ha 0.3 m u 1.3 m Bucune, u3
BUX OJiroBapajyhu ucednu Koju o0yxBarajy OJOKOBE ca o3Hakama o1 | 70 n, MTO 3HAYH J1a
cy oOyxBaheHU CBU IMPCTEHOBU MPUPACTA O CPKU 10 KOpe. Y OKBHUPY OJIOKOBA Cy MPaBJbEHH
TpajHU aHATOMCKH IPErapaTé Ha KOjuMa Cy 00aBJbEHE CBE HEOIXO/IHE aHAIM3E.

VYT1BpheHo je 1a cy mpCTEHOBH IMpHUpAcTa y MPOCEKY IMUPH KoJ crabana ca Bemukor
patHor ocTpBa Hero y baukoj [Tananmm, mTo ce MOXke MOBE3aTH ca caapkajeM JOCTYITHE BOJIC
y 3eMJbULITY. Y TIOTJIeAy y/esa MO3HEe 30He YHyTap HpPCTeHa IMpHpacTta, MPOLEHTYAHO je
3aCTyIJbEHMja MO3HA 30HA Koj crabana ca yxum (bauka ITamanka) Hero xon crabana ca
UPUM TIpcTeHoBUMa mpupacta (Bemuko patHo octpBo). Ha oba nokanurera je mpucyran
TpEeH]] Olajama ydeniha mo3He 30He ca BUCHMHOM Jebma. Kopa je Hemro nebsba U xpamasuja
Kox crabana u3 bauke [lananke, mTO ce MOXKE TIOBECTH y Be3y ca cTapoihy.

VY norneny eixemMeHaTa MUKpPOCKOIICKe rpalje JpBeTa, BUCHHE Tpaka JUrHyMa cy Behe, a
BUXO0Ba OPOJHOCT Mama Ko cTabana ca okanurera Bemko patao octpro. [lupuna mymena
Tpaxeua y BEJIUKOj MEpH 3aBUCH O] 30HE YHYTap MpCTeHa MPUpPACcTa — IUPE Cy Y paHOj 30HU
Ha Benwkom paTHOM OCTpBY, a yK€ y MO3HOj 30HHM y oaHOCY Ha bauky Ilamanky. JlyxuHa
aKCHjaTHUX Tpaxeuaa yCIOBJbEHA jeé 30HOM IpCTEHA MpHUpacTa Koja ce y30pKyje. Y paHoj
30HM Cy aKCHjaJiHEe TpaxeuJe 3HaTHO JyKe KoJ crabajia ca Bemukor paTHOr ocTpBa, 10K Cy Y
MO3HOj] HemTo Kpahe y ogHOCy Ha crabna ca jnokanuteta bauka Ilananka. bpoj Tpaxenaa mo

mm’ ce He pasinKyje 3Ha4YajHHje H3Mel)y ToKatuTeTA.



Ha ocHoBy noOujeHMx pe3ynrara, MOXE C€ KOHCTATOBaTH Ja TaKCOAWJyM Ha
ayBHjaaHUM ctanuinTuma y Cpouju uMa 3a10BosbaBajyhe Mopho-aHaToMcke 0COOMHE, IITO
MOXK€ HAaroBECTUTH Ja JApPBO KMMa IIMPOK omcer ymoTrpede. Mmajyhu y Buay 3aBumax
PENpOIYyKTUBHU TIOTEHIMjajl BpPCTE, KA0 W JIOKa3aHO BHUCOK CTENEH aJanTHOWIHOCTH U
MPOAYKTUBHOCTH y ycioBuMa CpOuje, mpernopyka je Aa ce TaKCoAWjyM y mTo Behem oOumy
YBOJIM y Haimry IeHApodopy, Mpe CBera OCHUBAaWmEM IUIAHTaka ca OBOM Op3opactyhom

BPCTOM.

Kibyune peun: Taxodium distichum (L.) Rich., bauka Ilamanka, Benumko patHo ocTpBo,
IIMPHHA IPCTEHOBA MPUPACTA, YIE0 MO3HE 30He, 6POj Tpaka JMTHYMa [0 MmM’, BICHHA TPaKa
nUrHyMa, 6poj Tpaxemaa o mm-, MUpPHHA TPAXena, TyKHHA TPaXxeHIa

Hayuna o0uaacr: [llymapctBo

Y:xa HayuHa o0Jiact: CeMeHapCcTBO, pacalHUYapCTBO U MOIIYMJbaBaAKE



ANATOMICAL CHARACTERISTICS OF Taxodium distichum (L.) RICH. ON
ALLUVIAL SITES IN SERBIA
Summary

The scope of this doctoral dissertation was to investigate anatomical characteristics of
Taxodium distichum (L.) Rich. in the area of Veliko ratno ostrvo and Backa Palanka.
Therefore, macroscopic analyze of wood and bark, and detailed microscopic wood analyze, as
well, was performed. In order to describe detailed macroscopic wood structure, growth rings
width, and proportion of late wood zone inside growth rings were determined. As for
microscopic wood structure, following elements were measured: woody rays height, woody
rays number per mm?, width and length of tracheids, and its number per mm?, as well.

In order to perform all necessary analyzes, overall six trunks (three from the first and
three from the other location) were fallen. It was important that chosen trunks originated from
the seed, that they were healthy and had good physiological state withouth some visible
technical deficiences. From the fallen trunks, there were made appropriate wood cuttings at
the base (0.3 m) and at the breast height (1.3 m) of the trunk. Within these wood cuttings,
there were formed blocks numbered from 1 to n, including all growth rings from the pith to
the bark. Permanent anatomical samples were taken inside these blocks.

There was determined that growth rings were on average wider by trunks from Veliko
ratno ostrvo than by the others from Backa Palanka. It could be related to content of available
water in the ground. As for proportion of late wood zone inside the growth rings, it was more
expressed by narrower (Backa Palanka) than by wider growth rings (Veliko ratno ostrvo). At
both sites, proportion of late wood zone decreased with height of the stem. Due to the age,
bark was a bit thicker by trunks of Backa Palanka.

As for elements of microscopic wood structure, woody rays were higher, but less
numerous on Veliko ratno ostrvo. Tracheids lumen width depended a lot on wood zone inside
the growth rings — they were wider in a early wood zone on Veliko ratno ostrvo, but narrower
in a late wood zone than in Backa Palanka. Tracheids lengths were also dependent on sampled
wood zone — tracheids were much longer in a early wood zone on Veliko ratno ostrvo, but a
bit shorter in a late wood zone than in Batka Palanka. Number of tracheids per mm?” did not
vary a lot between these sites.

On the base of obtained results, it could be deduced that morpho-anatomical
characteristics of Taxodium distichum (L.) Rich. on alluvial sites in Serbia are satisfactory. It
could induce a wide range of usage of this wood. Bearing on mind its big reproductive

potential, and its high degree of adaptibility and productivity in Serbia, as well, introduction



of Taxodium distichum (L.) Rich. in Serbian dendroflora could be recommended, before all by

plantations establishing with these fast-growing species.

Key words: Taxodium distichum (L.) Rich., Backa Palanka, Veliko ratno ostrvo, growth rings
width, proportion of late wood zone, woody rays number per mm? woody rays height,
number of tracheids per mmz, tracheids width, tracheids length

Scientific field: Forestry

Narrow scientific field: Seed science, nursery production and afforestation
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1. ¥YBO/

Taxodium distichum (L.) Rich. je jegHogomu, nucTonagHW npeacTaBHUK
ronocemeHuua n3 amunnnje Taxodiaceae F.W.Neger. (Bykuhesuh, 1987).

MpupoaHu apean BpcTe obyxsaTa nogpydje CesepHe 1 LieHTpanHe AMepuKe, Kao
n jyronctok CA-a.

3HauajHMju npeacTaBHMUM Yy OKBMpY poga Taxodium Rich. cy: Taxodium
distichum, T.ascendens Brogn. n T.mucronatum Ten (Bugakosuh, 1982). Ayro je
rnocTojana noneMuka, ¢ 063MpoM Ha NoAyfapare apeasa pacrnpocTupara U BenKy
CMIMYHOCT Y MOPMOIOLLKOM N reorpat)CKoM cMmucny, ga nu T. ascendens npeacras/ba
BapujeteT T.distichum. MehyTum, aHanM30M MUKPOCKOMCKe rpahe, Aowsnio ce Ao
3aK/byyka fja Cy y nuTary [Be 0fBOjeHe [pBeHacTe BpCTe.

Y EBpony je Takcoanjym nHTpodykoaH 1640. rognHe 1 Hajnpe ce y3rajao kKao
OpHaMeHTa/IHa BpCTa, a Takofhe ce [oCTa KOPUCTMO W NpW MOAM3aky LUIYMCKUX
nnaHTaxa (Bugakosuh, 1982). Ha nogpydyjy cpeawe v 3anagHe EBpone (Hemauka,
Ntanuja, ®paHuycka), Huje ce ycreno y sehoj Mepu ca TakCoAMjyMOM Kao LLYMCKOM
BPCTOM M3 [iBa pas/fiora — Hajrnpe, jep My KIMMaTCKu ycnosu He oarosapajy (ayre smme
M nojaea paHuX NposiehHMX MpaseBa YyTUYY HEraTMBHO Ha Pa3BOj MOHMKA U KacHuje
(beHohase uBeTawa), a Takohe M 360r m3bopa HeafeKBaTHUX CTaHULUTA 3a HEroBy
cagwy (Heogroeapajyha MMKPOKIMMa, eKcnosuvuyuja, oporpaguja). Y XpBaTCKoj
MOCTOjW jefHa LWIyMCKa KynTypa Takcoamjyma y MOTOBYHCKOj LUYMW Ha TePUTOPUjU
Wwymcke ynpase (wymapuje) byset (LLUnumpaHey, 1959). [pB0O Takcoaujyma Koju ce
y3raja y EBponu je cnabujer ksaamteta y OLHOCY Ha Mofpydje Ha KOMe je BpcCTa
ayToxToHa (CeBepHa AMepuKa), aM je Yy UCTOM paHry ca KB/IMTETOM MOjeanHUX
AomMahux yeTrHapa nonyt YyamosuHe (LLnunpaHed, 1959).

Y ycnosuma Cpbuje, TakCoanjym ce MOXe CMatpaTyi MHTPOAYKOBaHOM BPCTOM
KOjy O4/IMKYyje YMepeH pacT, rnpe csera y aeb/wuHy. Ha nogpydjy Cpbuje, T.distichum
ce Hanasu y BuAy rpyne nojeAMHayHux ctabana y napky bawe Kosumbave (Tyuosuh un
Ouokorbuh, 2005), a HeroBo NPUCYCTBO je eBUAEHTMPaHO U Ha noapydjy beorpaga
(Tonungep v Bennko patHo ocTpBo), Hosor Cafa, Bpwua, Kpasbesa n Bprbauke Garbe.



OBy BpCTYy KapakTepuile BefMKa KOMMIEKCHOCT rpahe u  ¢yHKUnje, Benmka
Pa3HOBPCHOCT YHYyTap M u3mehy nonynayuja, Kao v afganTvpaHoCT Ha MPOMeH/bUBe
ycnoBe cnosbHe cpegmHe (HUHMh-Togoposuh n Ouokorsuh, 2002).

O6orahvBare aeHapodiope CTpaHUM BpcTaMa YeTuHapa je nocebHo 3HavajHoO 3a
Teputopujy Cpbuje, NOrotoBo Kaga ce pagn 0 6p3opacTyhmm M BpcTama BUCOKe
NPOAYKTUBHOCTU W afgantupaHocTu. LLymckm toHg Cpbuje je Beoma cupomallaH
yeTMHapUMa, KakKo y CMUC/TY NPOLEHTYaNIHOr yyelwha y cacTojuHama, Tako 1 'y nornegy
KONMYMHE ApPBHE Mace KOjy NpOoAyKyjy, WITO AOBOAW LO AMCMNapuUTeTa y Npov3BO4HMN U
NOTPOLUKM ApBeTa YeTHapa, a Taj AucnapuTeT he ce camo nojavaBaTit YKO/IMKO Ce He
npegysmy ogrosapajyhe mepe 3a noseharbe MPOM3BOAHKE YETUHAPCKOr [pBeTa
(Tyyosuh n CtunnHosuh, 1970). OBa cTpaTerunja je onpasgaHa Ha Teputopuju Cpouje,
jep Ko Hac nocToje BeoMma pasnnuuta CTaHULITa Ha KOjuma je ycreBarbe YeTuHapa
06e36efeH0  pasnMuMTM  eKONOWKUM  (hakTopuMma. [ajerbem uyeTMHapa 6u 6Guna
nckopuwheHa npoAyKTMBHA MOh CTaHMWITA BWLWIE HEro nof [AerpagvpaHvm
M3haHaykum vwhapckuM Wymama U Heobpacnivm  nosplinHama (Tyuosuh u
Ouokorbuh, 2005).

Takcognjym je nucTonagHy YeTMHapP KOjU Ha MPUPOLHUM CTaHWULLTUMA AOCTUXKE
BUCUHY 30-50 m 1 npeyHMK 1-3 m. Kpowlta je LWMPOKO nupamuianHa, rpaHe nonase
XOPWU30HTANTHO 0f Aebna, a Kopa je TaHKa, cMeha [0 LpBeHKacTo-cMmeha, Kof cTapujux
cTabana TpakacTo-Kamwwacto ucnyuana. KopeH noBpLUMHCKK, pasrpaHar v 0BY BPCTY
OL/IMKYje 0bpa3oBarbe Ba3fyLUHOr Kopewa — nHeymaroqopa. M36ojun y mnagoctu
3e/1IeHN, KacHuje upBeHoCcMehn, YeTnHe 3enieHe 60je, MeKe, Yy jeceH nocMehe 1 onagHy
3ajefHo ca rpaHuvLaMa Ha Kojuma ce Hanase. LLvwapuue jegHonosnHe. OnpallvBare
Ce BpLUM BETPOM — aHemouiaHWM nyTeM. Ceme caspeBa Yy OKTOOpY wav HOBemMOpYy
Tekyhe roguHe v no caspesary CeMeHa Ce LuuMwiapuue pacnagajy. bpoj cemeHku no
lnwiapuum je sapujabunad n kpehe ce y oncery mnsmehy 2-34, a 'y npoceky ux nma 16.
Bbpoj oumwheHux cemeHkn no kg TexxuHe wmsHocu 5.600-18.430. Ceme ce MOXe
pacejaBaT Ha pas3MunMTe HauMHe — XMUAPOXOPHO (BOAOM, Koja npeHocw nnytajyhe
CeMe) 1 300XOPHO (XKMBOTMHAMa, KOje Ce XpaHe CeMeHKama 1 U3MeTOM ra npeHoce Ha
Behe amcTaHue). Ceme MoXKe pahaTu 1 CBake roauHe, ann ce 0bunHMjK ypoa Aellasa Ha

cBakux 3-5 rogmHa. LLunwapuue cy okpyrnacte, cmehe, ca 10-12 /bycnu, a /bycne cy v



Tpanesacte U UMajy jeaHy 6o4/by y cpefuHu. cnog ceake bycne ce 06MyHO Hanase 2
cemeHa (LLBjetrhaHunH n Meposuh, 2010).

Ekonorunjy BpcTe O4/IMKyje OCET/bMBOCT Ha HUCKe TemrepaTtype Yy jYBEHWHO]
(ha3un passuha, LOK ofpacna cTabna Mory nsLpXKatu KpaTKoTpajHe HUCKe TemmnepaType
Yyak n o - 30°C. M3pasuT je xennodmT, a y norneqy 3eM/bULLHUX ycioBa npedepupa
B/laXKHa, MeCcKoBMTa, anysujasiHa 3emsbuwiTa (LgjetnhaHnH u Meposuh, 2010). Mako
Hajbo/be pacTe Kaja YXusa MyHY KO/IMYMHY CBET/IOCTW, CPeftbe je TosepaHTHa Ha
CEeHKY W OncTaje y ycnoBmMa AenMmMmyHe 3acewseHocTr (Opaxuh n batoc, 2002).

MpupogHa CTaHMLITA KOja Hace/baBa TaKCOAMYM OA/IMKYje XYMUAHA, BfaXHa
cybxymungHa 1 cyBa cybxymugHa Knuma. KonnunHa nagaBmHa Ha noKamTeTuma rae je
ayToxXToH Bapupa og 760 go 1630 mm roguwwe. To cy MOBPEMEHO MaB/bEHA
CTaHMWTa rAe BeretaynmoHu nepuog Tpaje 190-365 pfgaHa, a npocevyHa roguilmba
MUHVMaJTHA Temnepartypa je y rpaHuuamva nsmehy -18°C un 4 °C. Moxe ce 3aK/byunTu
[la BpCTa ycresa y focTa LWMPOKOM KIMMaTCKOM AnjanasoHy (Apaxuh un batoc, 2002).

Ha npupogHuM cTaHuLITMa, 06MYHO Ce jaB/ba Ha BeOMa BXHUM 3eM/bULLTMA
Koja ce cacToje of, IIMHe 1 (PMHOr Necka, a y CMUC/Y HaLMOPCKe BUCKHe, 3ay3uma
BeNMHOM paBHMYapCKe TepeHe.

Y NpupogHMM cacTojuHaMa, ca OBOM BPCTOM Cy 06WMYHO npumewaHun: Ulmus
americana Planch., Carya aquatica Nutt., Acer rubrum L., Fraxinus pensylvanica L.,
Magnolia virginia L., uta,

[pBO Takcogmjyma je W3y3eTHO LEHEeHO, MOrotoBo Ha mnogpyyjy CesepHe
Avepuke rfe je ayTtoxTtoHa Bpcta. OA/MKyjy ra TpajHOCT, enlaCTUYHOCT, MOBO/bHA
(hm3myKa 1 MexaHuyKa ceojcTea. [lpBo je nako — crneumpuyHa Maca y arncosiyTHO CyBOM
cTary n3Hocn 340-600 g/cm?®, JOK CMPOBO APBO MMa TexKHY 800-1000 g/cm®. [lpso ce
TELLKO CyLUW, ann Ce NPUIMKOM CyLLera He BUTOMepU M He nyua. Jlako ce obpahyje
PYYHUM 1 MALLUWMHCKMM MyTeM, a je4HOCTaBHO je 1 3a 60jerbe, 6ajLoBare U MNONpatsE.

YnotpebHa BpefHOCT BpCTe je BULLECTPYKa, MOcebHO Ha nogpyyjy CesepHe
Amepuke. Kopuctn ce y 6poforpagmu, 3a W3pafLy >Kefe3HUYKMX nparosa, Kao
PYAHWYKO ApBO, 3a cunoce, NofoBse, japbone, obnarawe HamellTaja (Kao YHyTpallHe
ApBO 360r Mane cneuuguuHe TEXWMHE), 3a pesaHy rpahy. YeTmHe ce Kopucte 3a
Ao6unjare eTapcKor yrba, a Kopa 3a NpoayKumnjy TaHuHa. Takohe ce ynotpebrbaea 1 3a

nspagy bypagn (3a BUHO U pakujy), NOLWITO He yTU4Ye Ha MUPUC N YKYC nuha Koju ce



CKNaguwiTe y TakBMM 6auBama. Takcoamnjym ce Ha nogpydjy Cpbuje npeTexHo y3rajay
[EKOpaTMBHE CBPXE M Y LUYMCKMUM KynTypama. Y LWYMCKUM Ky/nTypama ce npenopyu4yje
3a aJlyBMjasiHa U MouBapHa ctaHuwTa (LigjeTnhaHunH v Meposuh, 2010).

OBa ersota ce Yy HaLlOj 3eM/bM MPETEXHO raju y ypbaHUM cpefnMHaMa Kao
CO/MIMTEPHO CTabno unun y BUAY Marwux rpyna ctabana. 360r n3pasute LeKOPaTUBHOCTH,
npy>ka U3y3eTaH eCTETCKN JOXKMB/b].

Ha npupogHUM CTaHWWTKMa, Y NaHLy MCXpaHe, CeMe MOYBapHOr Yemnpeca ce
KOPUCTM 3a WUCXpaHy MojefuHMX BpCTa NTUua W rnojapa. Fopwy LeN0BU KPOLLHE
Takcoamjyma 06e36eflyjy MecTo 3a Gopmuparbe rHesfga MNojeanHMx nTuua, A0K
Ba3AyLLHO KOpeHe CNYXXWN Kao CKPOBULLITE 3a HeKe Apyre BpCTe nTudje dayHe (Opaxuh
n baroc, 2002).

BpcTa je Beoma ycnelwHo cafjeHa no o6oguma jesepa (hopMmpaHnX y NoCTyrKy
noBpLUnHCKe ekcnnoataumje y CAL-y (Brothers, 1988). NMonpas/ba KBa/IMTET BOAE
(Ewel & Odum, 1984), a ycnelHo je caheH Ha ofpeheHNM CTaHULITMMA Kao yKpacHa

BpCTa, NocebHO nopea caobpahajHuLLa.

2. MPEIMEAL PENEBAHTHE HAYYHE U CTPYYHE JINTEPATYPE

2.1. icTpaxkmBana Koja ce ogHoce Ha pog Taxodium Rich.

Y nctpaxusawy Tyuosuh n Ouokossuh (2005), n3splLueHa je aHanim3a Aga ctabna
T.distichum 1 jegHor ctabna T.ascendens Yy napky bawe KoBurbaue, npu yemy cy
ropefeHn 0OCHOBHW TakCcaLVOoHW efleMeHTH (BUCUHA M MPCHU NPeYHUK), Kao 1 nojeanHe
MOP(OMETPUJCKE KapaKTEPUCTUKE KOje Ce OfHOCe Ha u3rnef xabuTyca fe6na u
CBOjCTBa ypofa cemMeHa nonyT: 061ma KpoLke, TUMa KpoLuwe, Tuna Aebna, nHcepumje
rpaHa, fe6/bMHe rpaHa M NNOAOHOLEHA. 3HayajHUje pasfMke y pesynTatMma OBOr
NCTpaxnearwa M3Mehy [4Be BPCTe TaKCoAMjymMa Ce OfHOCe Ha yrao WMHCepuuje rpaHa,
[eb/bHY TpaHa 1 y4YeCcTanocT M KONMYMHY ypofa cemeHa. C/IMYHOCTM Cy Be3aHe 3a
BUCKHE e6/1a 1 06MK KPOLLHe KOjU CY NMPUBIMKHM,

cTakHyTa je u3y3eTHa nNpunarog/bMBoCcT BpcTe T.ascendens Ha rpajcke ycnose,
Kao M Be/MKa [eKOopaTMBHOCT Kope rpaHa W gebna oBe BPCTE TOKOM 3MMeE, LUTO je

npenopy4yje 3a MacoBHWje y3rajawe Ha 3e/leH1M NoBpLUMHaMa Ha Teputopuju Cpbuje.



OTtkpunhem BpcTe Taxodium ascendens Brogn. je gonykweHa anoxToHa AeHApodiopa
Cpbuje, 6yayhn fa HUCY NOCTOja/IM HUKAKBW NUCAHW TParoBu O HOj Ha TepUTOPUjU
Halle 3eM/be.

Pesyntati 0BOI MCTpaXKuBara Cy MOKasan Aa je BpcTa fobpe BUTa/IHOCTU U
3a/l0Bo/baBajyher 34paBCTBEHOr CTawa Y Yy3pacHom foby og 80 roguHa. MNMomeHyTa
CTyAunja je OCBETNNIA OBY BPCTY Y CMUC/TY HeHe Y3rojHe BPpeAHOCTUN 1 yKasasia fa MoXe
[ia Ma 3Ha4ajHO MeCTO Yy LLUYMapCTBY W Mej3aXXHO] apXUTEKTYPIN U XOPTUKYNTYPW.

Crabna aHanM3npaHa y NOMeHYTOM MUCTPaXXnBaky MOTY NOCNYXXUTU Kao MoasHu
MaTepujan 3a onsiemMerbnBarbe, Cakyrnsbare NoseHa, KOHTPOoMCcaHy Xxnopuamsaymjy, Kao
1 3a pasMHOXKaBare. Tpeba nmatu y Buay Aa je anoxToHa AeHapodiopa YeTnHapa jako
OCeT/bMBa Y CMWUCNY ajanTauuje Ha HOBOHAacTasle CTaHWULLHE YC/oBe, Te joj Tpeba
MOCBETUTM NYHO NaXKwe fa 6u ce o4yBao U pauvoHasHMje KOPUCTUO HeH TeHeTUYKK

noTeHumja.

Li et al., (2010) cy ce 6aBunun ynopeLHOM aHa/IM30M PU3NONOLLKE N BUOXEMM]CKe
afantaumje cagHuua spcta T.distichum u T.ascendens Ha pa3fiMunTe 3eM/bULLHE BOAHE
pexume.

bpojHa ucTpaxusara (Eclan & Pezeshki, 2002; Kozlowski & Pallardy, 2002;
Pezeshki, 1991) yTBphyjy Aa, 6yayhu ga cy o6e BpcTe TONEpaHTHe Npema MnpucycTey
BOZeE, pacT ¥ OMncTaHaK pereHepucaHnx cagHuLa AMPEKTHO Cy NOBe3aHW ca cafpyxajem
BOZe Y 3eM/bMLUHOM CyncTpaTy. Agantaumja 6ubaka Ha eKCTPeMHEe XMAPOJIOLUKe
yCfioBe — MNaB/betbe U Cylly — 00yxBaTa: MexaHW3aM 3aTBaparba CTOMA, CMarere
MHTeH3UTeTa (POTOCMHTE3e W  MeTabO/MYKe TMpPOMeHe Koje Cy mocnegmua
npunarohasara (De Simone et al., 2003; Jackson & Colmer 2005; Kozlowski 2002).
Opf ctpaHe MHorux uctpaxusada (Conner et al., 1997; Eclan & Pezeshki 2002;
Middleton 2000; Pezeshki et al., 1999), T.distichum je 03HayeH kao BpCTa Beoma
TO/MepaHTHa Npema nnae/bewy, a NojefiMHM ayTopy Hanase fa je u apyra Bpcra nu3 ucrtor
pofa — T.ascendens TonepaHTHa Ha nojasy nnas/bera (Fisher & Stone 1990).

Eclan & Pezeshki (2002) ytephyjy Aa cagHuue T.distichum  unHTEH3MBHMje
CMpoBOZe BOAY CUCTEMOM Tpaxeuja paHe 30He Yy YCMOBMMA MfaB/betba, LOK Ce
NHTEH3NTET (DOTOCMHTE3e He Mena 3HayajHuje. Crawford & Tyler (1969) y cBojum

NCTPXKMBaHKIMA [0/1a3e [0 3aK/byuka Aa je akymynauuja OpraHCKuX KcenmHa 61mcko



noBe3aHa ca TosnepaHTHOLWhy 6usbaka npema nnasbewy. CTpec Bnaxewa HU KOg jeaHe
0f, OBe ABe BPCTE HUWje [J0BEO A0 3Ha4yajHUjUX NMpomeHa y 6uomMacu KopeHa, na Tume
HMje 3HaYajHNje yTULao HY Ha pacT nogsemHor gena oubke (Megonigal & Day, 1992;
Pezeshki & Anderson, 1997)

Iwanaga et al., (2009) nctpaxyjy ytvuaj notanawa cagHuua spcte T.distichum y
CNaHoj BOAM Ha pacT W cadpXKaj joHa Y acMMUNaUMOHMM OpraHumMa, npu Yemy je
yTBpheHo fa ce ca noeharem KOHLEHTpauuje conu, 3HadajHo nosehana KonnymHa
Na+ u Cl- joHa v Kof cagHuLa Kof Kojux je 06aB/beH NpeATpeTMaH U Kof OHMX KOf,
KOJUX TO HUje YUMHEHO.

PakTOpM KOjU [0BOLE [0 CA/MHWUTETCKOr CTpeca Yy eKocucTtemMuma rpe
npeosnahyje MoYBapHM YeMMNPEC Y3POKYjy Creramwe 1 cabujare pevyHMX ceanmMeHaTa, Tj
Mehajy Y 13BecHOj Mepu oporpadujy TepeHa (Pezeshki et al., 1987; Keddy et al., 2007),
a gosofe v Ao yBehawa HMBOA MOpa Yy MHTepakuuju ca rnobasHUM 3arpeBarbeM
(DeLaune et al., 1987; Desantis et al., 2007; Pezeshki et al., 1987; Williams et al.,
1999). TlosehaH canMHMTET, OLHOCHO MOBUMLUIEHA KOHLEHTpauuja crnaHe Boge Yy
npuobasHUM  eKoCcMCTeMMMa, BeMKKA  je  rnobanHyu npobnem, jep CcMmamyje
pereHepatMBHy Moh Lymckor fgpeeha, a pefykyje W CneuujcKM [OMBEp3UTET Ha
nomeHyToM nogpyyjy (DeLaune et al., 1987; Desantis et al., 2007; Williams et al.,
1999).

AKymynaumja conv y 6ubHUM hennjama HapyLlasa XOMeocTa3sy joHa v 0BOAM [0
ryouTka Hekux OWUTHUX XpaH/buBux enemeHata (Chartzoulakis, 2005). MomeHyTU
(hm3nonowkn npobnemMn MMajy 3a nocneguuy olwutehewe NnCTa, Makby CTOMATEPHY
NMPOBOA/bUBOCT, WHXMOMUM]Y (DOTOCUHTETUYKE aKTMBHOCTM, WHXMOGUUM]Y pacTa
n3faHaka 1 KopeHa, a y MojefuHMM cryvajeBrMa [onasv U A0 MopTaanTeTa bGubaka
(Mao et al., 2008).

MojeanHa uctpaxmnsara (Pezeshki et al., 1987) Hanomuiby fa ce )OTOCUHTETCKA
aKTMBHOCT cafgHuua Bpcte T.distichum cmarmyje ca pactyhum cagpxkajeM Na+ joHa y
nucty. [ipyra uctpaxusarba roBope 4a KOHTUHYVMPaHO NiaB/betbe CTUMY/MLLE Pa3Boj
aepeHXMMCKOr TKMBa Y KopeHy BpcTe T.distichum wTo je goka3 aHaTOMCKe aganTauuje
BpcTe Ha nnasHe ycnose (Anderson & Pezeshki 1999, 2001) .

Nctpaxnsawe Allenn et al, (1996) ce 6aBu YAPY>XEHUM [€/10BaHEM

Ca/IMHWUTETCKOr CTpeca W NnaB/berba Ha BpcTy T.distichum , npu yemy cy aHanm3vpaHu



ryéuvum koje Tpre nNpuobaHM LIYMCKM €eKOCUCTEMWU Y Ciyyajy WHTepakTUBHOM
[leNloBara 0Ba [Ba (pakTopa, am Cy U TecTupaHe ogpeheHe nuHMje (reHOTUNOBU) OBe
BPCTe KOju Nnokasyjy Behy pe3vCTeHTHOCT.

T.distichum ce cmaTpa BPCTOM KOja je BUCOKO TO/iepaHTHa NpemMa Mnjas/bekby U
3abapuBary 3eMbuwTa (McKnight et al., 1981; Hook, 1984; Brown & Montz, 1986;
Kludze et al., 1993; Keeland, 1994; Souther & Schaffer 2000; Pezeshki 2002;).
MehyTtum, nosehare [fyOUHe W Tpajatba N/aB/bekba, KOje je 4YecTa MojaBa Yy
nprobanHUM eKOCMCTEMMMA, MOXE YrPO3UTK OMNCTaHaK OBE BPCTE, YaK 1 6e3 AenoBarba
canuHuteTckor ctpeca (DelLaune et al., 1987; Conner & Brody 1989). JegaH of pasnora
je HemoryhHocT cemeHa T.distichum pga knuja nog sogom (Demaree, 1932), wTo
NPUPOLHY pereHepauujy BpcTe reHepaTBHUM NyTeM (M3 CEMeHa) Y YCN0BUMA CTaTHOT
nnaB/bera NPakTUYHO OHemMoryhaea. Takohe je U pacT KOpPeHOBOr cuctema y AyouHy
3HayajHO CMatbeH Yy obnacTuma Koje ce CTalHO nnaBe y nopeherwy ca MOBPEMEHO
nnas/beHM MoyBapHUM ekocuctemuma (Conner & Day, 1976).

Y nojegnHuM cny4vajeBMMma, CTa/IHO MNnaB/beke Beher MHTeH3uTeTa ybp3ano je
npouec cywera n yruiyhe crabana T.distichum (Demaree, 1932; Eggler & Moore,
1961; Harms et al., 1980; Brown & Montz, 1986). bpojHa ncTpaxnBama Cy rnokasana
Aa je KoMbuHauuja aenosara yBehaHor caMHMTETa U NAaB/bekba 3HATHO LUTETHKW]a Mo
caflHMUe Takcoamjyma Hero Kaga oBum (haktopu Aenyjy 3acebHo, a 3aK/by4yeHo je 1 aa ce
LUTETHM e(heKTN NHTEPaKTUBHOI [e/i0BaHa OBa [Ba (hakTopa nosehasajy ca noseharem
canimHuTeta (Javanshir & Ewel, 1993; Conner 1994).

CapHuue Bpcte  T.distichum nokasyjy YHyTapBpCHY BapujabunHoct vy
TOMIEPAHTHOCTM NpeMa YAPY>XEHOM [eNoBawy MaB/bea U CaMHUTETCKOr CTpeca
(Allen, 1994; Pezeshki et al., 1995). HajepoBaTHUjW (HU3MOOLLKM MeXaHU3aM KOjuM
rnuKotuTe nogHoce yeehaH CaIMHAUTET jecTe UcTUCKMBarwe Na+, Cl- 1 gpyrux joHa u3
nucHor Tkmea (Greenway & Munns, 1980; Lauchli, 1984; Ashraf, 1994). MNMocnegmue
HeYyCMeLHOr UCK/by4YMBatba OBMX jOHA M3 NIMCHOI TKMBa MOT'Y Y3pOKOBaTW BOLHW CTpPEC,
JOHCKY TOKCUYHOCT uv anucbanaHc joHa, Kao 1 XopMmoHasiHu aucbanaHc (Flowers et al.,
1977; Greenway & Munns, 1980; Poljakoff-Mayber, 1988), mehytum, nojeaunHe
rnnkoguTe mory Tonepucatt ysehaH Ca/IMHUTET Tako LUTO Ce jJOHM HaTpujyma, Xiopa u

ApYyrux efneMeHaTta ycsajajy o cTpaHe nuwha (4eTmHa) u cmewTajy y henujcke

10



BaKyo/ie rAe cy NMoMeLLaHn ca OpraHCKMM pacTBOpMMa Yy LMToMnasMmn Koju o6e3behyjy
ocmoTcka npunarohaeama (Van Steveninck et al., 1982).

Kop Takcogmjyma, OCET/bMBOCT MpemMa CaMHUTETY BEpOBAaTHO je MoBe3aHa ca
HeroBoM HemoryhHowwhy ga uckibyum ogpeheHe joHe nnm fa nx ehrkacHoO pacrnopeam
y henunjcke Bakyose (Allen 1994).

Takcognjym je reHepasHO BMCOKO OCeT/bMBa BpcTa Ha KOMOMHOBAH CTpec
Ca/IMHUTETA U1 MNaB/bekba M 3aBUCHO Of, MHTEH3UTETA CTPECa KOME je U3/I0XKEH, jefiHa Of
nocneguua M3MereHnX XUAPOIOWKNX YC1oBa Y NprobasiHUM [eioBrMa jecTe rybmrak
3eM/bULLUTA HA TOM MoApydyjy. Takohe ce MOXe jaBUTU N CYMNCTUTYLMja SOMUHAHTHUX

BpCTa ycne MoaugukosaHor xmaponowkor pexuma (Pezeshki, 1990; Conner 1994).

Takcoamjym Kao BpCTa HUje HajnorogHuju 3a PeKOHCTPYKUMY KIUMATCKUX
NpUAMKa y NpOLIOCTU NyTEM AEHAPOXPOHOMOLWIKMX aHanns3a, jep 4Yecto obpasyje
NaXKHe MM HenoThyHe NPCTeHOBe npupacta. 3a 0BaKBY BPCTY aHasm3a Cy NorogHuje
BPCTe Cropujer pacTta Koje ycreBajy y apuaHUM YCNoBMMa.

Taxodium distichum var.nutans (L.) Rich. uma Behn noteHumjan 3a 0By BpPCTY
nctpaxusawa of T.distichum, jep je 0CeT/bUBUjU HA NPOMEHE Y XUAPONOLLKOM PEeXumy
N KOMMYMHW [LOCTYMNHUX XpaH/buBux enemeHarta (Brown 1981; Nessel et al., 1982;
Lemlich & Ewel, 1984).

Ewel & Parendes (1984) y CBOM uCTpaxuBakwy MpPeTNOCTaB/bajy fda cy
HeyobmyajeHOo LWVPOKK UK YCKIN MPCTEHOBW NMpupacTa, Koju ce Mmory Hahu Kog ctabana
NCTe BPCTe Y OKBUPY WCTOr CTaHWLITa, NPOLYKOBaHW TOKOM MCTe FOAMHe, a fa je
pasnMunTa LWUMpMHaA MNPCTEHOBa NpupacTa nocneguua Apyradnje gUHaMuKe pacrta
cTabana y KOHKPETHUM CacTOjJUHCKMM YycnoBuma. I1ocToje ABa HauMHa fa ce Koj BpcTa
nonyt T.distichum wm3BpwKM TayHa MpoueHa CTapoCcTU WM NOpes MPUCYCTBA NTAXKHUX
NPCTeHOBa NpupacTa — y3eTU [iBa M3BPTKa ca CBAKOr ctabna v MpoueHUTN MPOCeYHy
CTapoCT, YMMe Ce CMmambyje YTUuaj Koju Hefoctajyhuv wunv naxHw rogosu uUmajy Ha
MPOLeHy CTapocTK, a ApYrv Ha4uH je a ce ynpoceyu WpnHa NPCTeHOBa npupacTa 3a
nepunog of Hekonnko rogmnHa (Ewel & Parendes, 1984).

Kog nojeamHnx Bpcta n3 poga Taxodium Rich., noctojao je npo6nem wmxose
[eTepMuHaLmje roimm OKOM, Kao Ha npumep y cnydajy T.distichum wu T. mucronatum .

YropegHO WCTpaXmBatbe Kako OM Ce HampaBwia pasniMka u3Melly OBMX BpcTa
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CNPOBEAEHO je Ha OCHOBY MopMonoruje noneHa u aHatomuje apseta. Tiwari et al.,
(2012) y cBOM WCTpaXuBawy AeTa/bHO OMNUCYjY, Kako aHaTOMCKe KapaKTepuCTuKe
ApBeTa (Tpaxeunge, pagujasHn NapeHXMM, akcujasHu NapeHXum n 6poj HaacBoheHUX
jaMmua Ha nosbuMa YKpLUTaHa), Tako M NaIMHOJOLLKE O4/IMKe BPCTa Koje ce 04HOCe Ha
06/IMK, BENMUYUHY N YHYTpaLLkbY CTPYKTYPY MOIEHOBUX 3pHA.

MannHonowKa MUCTpaXkmBara fABe BpcTe poga Taxodium nokasyjy fa cy Kog
T.distichum, noneHoBa 3pHa cy6cgepnyHor o06nvka, BennumHe 23.33 Um y npasyy
rnosiapHe oce, a AMMeH3Wje MOJIEHOBUX 3pHa Y eKBATOPUja/IHOj paBHU Y Mpoceky 22.33
UM, [OK cy Kog T.mucronatum nosieHoBa 3pHa Takohe cybcgepuyHor obnmka ca
npoce4yHMM BpegHocTMMa of 17.38 um Yy nonapHoj, OAHOCHO 17.55 um vy
eKBaTOpPWjasHOj PaBHMU.

AHaTOMCKa, Tj aHanM3a NPCTEHOBA NpupacTa Koj ABe UCNUTUBaHE BPCTe Nnokasyje
cnefehe — Ha NONPEYHOM MPECceKy Ce PETKO jaB/bajy NaXKHW NPCTEHOBM NPUpacTa, nako
TO reHepasHO 3Ha fa 6yae of/Mka BpCTa M3 OBOr pofa, NMocebHo Yy cryyajeBMMa
3HauvajHujer Konebarba TemnepaTypHUX MPUANKa U HUMBOA [LOCTYMHe BOAe, Kaja ce
MOXe [AecUTH [ia Ce BULLE Of jefHOT MPCTeHa npupacTta opmrpa TOKOM BereTauyoHor
nepuofa. Tpake NUrHyma ce jaCHO BUAe W UMajy rnaTke akcujanHe 3ugose. Kog obe
BPCTE Cy Tpake NUrHyma Mo LWMPWHWN jeaHopedHe, a Kog Bpcte T.distichum ce mory
CPecTu 1 BOpefHe Tpake NMrHyma. BucuHa Tpaka MrHyma y TaHreHunjanHom npasuy
Kog o06e BpcTe wm3HocM 1-15 napeHxumatuyHmx henunja, mehyTuMm, Kof BpCTe
T.distichum, BucuHa Tpaka nsHocum 15-30 henuja.

Ha nonpeyHoM npeceky ce Ko 06e BPCTe MOXe YOUUTU MOCTOojakbe akCujaHor
napeHxuma, KoOju Ce pa3vkyje no npasuy npyxawa — Kog T.distichum je
MeTaTpaxea/IHO MOCTaB/beH, a Kog T.mucronatum TepMUHaIHO. Ha pagvjaiHum
31A0BMMa Tpaxemaa ce Kof obe BpCTe Hanase HafcBoheHe (OrwaHyeHe) jamuue, a Ha
no/bMMa YKpLUTara Tpaka IMrHyma 1 Tpaxenga nonyHaacsoheHe — TakCoMaHe jamuue,
neBKacTor 0b/mka.

Ha nosbyvmMa ykpLuTara, Koja ce jaCHO BWUAe Ha pafvjasIHOM MPeceky, Hanasm ce
0614HO 2-4, pehe BuLLe NoNyHaaCcBOheHMX jaMmuua.

Y nornefy OYyXWHe akCujanHUX Tpaxemaa, HewTo cy Aayxe kog T.distichum
(1481.7 pum) y ofHocy Ha T.mucronatum (1447.5 pum). Jamuue npucyTHe Ha NosbMMa

YKpLLUTakba Ha pagujanHuM 3ugoBrMa Tpaxenaa 0614Ho cy pacrnopeheHe y jeqHoM peay,
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a Kopg T.distichum cy uewhe pacnopeheHe y [ABa Hu3a. Hekaga Mory wumatu
anTepHupajyhu npasal npyXawa, anm cy 00MYHO NIMHEapHO MOCTaB/beHe. Jamuue
“Majy Jo6pOo pa3BujeH TOPYC M NPUCYTHE Cy Ha 3aBpLUeLMa Tpaxensaa.

JeqnHo ce kof BpcTa 13 poga Taxodium y okBupy hamunuje Taxodiaceae mory
NMoHekaa Hahu KBpre Ha MOMPeYHVM 3MAOBMMA Tpaxeupia, LUTO OfakliaBa HMUXOBY

aHaTtomcky getepmuHaunjy (Esteban et al., 2002).

Lang (2000) je BpwKO AeTepMuvHaLuMjy M pasrpaHvyaBare NUWHapcKnx u
YeTUHAPCKMX BpCTa MPUMEHOM KBaHTUTATMBHE aHAaTOMCKE aHain3e MnpCcTeHoBa
npupacra.

KonmumMHa noTpoLueHor yribeHWka ogpehyje WHAWPEKTHO NpUMNagHoOCT BpCTe
ofpefeHoj CTapOCHOj KaTeropumju — AyroBeYHW YeTUHapU Tpolle reHepasiHO Behy
KO/IMUNHY YITbeHUKA Of KpaTKoXuehux, jep ce Mopajy agantumpatyv Ha HEenoBO/bHe
6roTnuKe (KOpoBCKa Beretaumja) n abnotmuke (cyLle) dakTope, a Takofe Cy y Ay>XXeM
MepyoLy BpeMeHa W3/I0XKeHW MOTEeHLMjaTHOM MOropLuaky YCi0Ba Cro/bHE CpeavHe y
nopehery ca Kpatkoxmeehum Bpctama (Eamus, 1999). YeTuHapu 06MYHO AOMUHKPa]Y
y GopeaHUM WAW a/INCKMUM perMoHuma rfae je BeretauuoHW nepuof KpaTak u
(hoTOCMHTE3a MNOUMHE UMM BPEMEHCKe npuavke pAossone. Ca pgpyre cTpaHe, Yy
YMEPEHUM TeMMePaTYPHUM KIMMaTUMa, Kao LUTO CYy CTaHMLITa YMEPEHNX HaLMOPCKMX
BUCWHa, TAe Cy BefMKM rybuum YribeHuka, 60/be ycnesajy UCTOMAAHW YeTUHapw
(Chabot & Hicks, 1982). Ha 0CHOBY NOMEHYTOI UCTpaXKnBara Ce MOXe 3aK/byunTu fa
NACTONALHN YeTUHapPU MMajy MMUTMPAHY eKOOLLKY aMnauTydy Koja je orpaHuyeHa
Ha ymepeHe cTaHuwHe ycnose (Chabot & Hicks, 1982). Be3a n3mehy AyroBe4yHOCTM
acvmMmuiaumMoHor opraHa ofpefeHe Ou/bKe M ycnoBa pacTa 0O3HayaBa Ce TepMUHOM
(beHonormja nuctamwa (Parrish et al., 1998). OBa ucTpaxuBara Cy 3HauyajHa, jep je
TaKCOAMjyM jefiHa Of, PeTKUX YeTUHAPCKMX BPCTa Koja ofbalyje acMuiaumnoHe opraHe

TOKOM 31Me.
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2.2. VicTpaxkmBatba Koja ce 0fHOCe Ha aHaTOMCKY rpahy nnurdyma

Mopen npobnema y MMUKPOCKOMNCKO] AeTepMUHaUMju oapeheHnX BpcTa U3 poda
Taxodium, cnmMyHe TelwlKohe Cy ce MojaBusie U Kog Apyrux pofosa y OKBUpY hamunuvje
Taxodiaceae. Visscher & Jagels (2003) cy y CBOM UCTpaxuBaky YTBPAUAN pPas/InKy
n3mehy Bpcta u3 hammnnje Taxodiaceae Ha OCHOBY aHaTOMcke rpahe gpseta. Y Ty
CBpXY Ccy KopuwheHn ocunHn ocTtaum pogosa Metasequoia Miki. un Glyptostrobus
Endl., Koje UnHe JOMUHAHTHY LUYMCKY Beretauujy MOYBapHUX HU3UHA 1 PEYHUX AeNTu
Ha nogpy4jy CesepHe Amepuke, EBporie n Asmje (Florin 1952; Momohara 1994,
Kumagai et al., 1995; Stockey et al., 2001). Ob6a pofa Hace/baBajy CAMYHa CTaHMLUTA
(BnaXkHa) M TEWKO WX je pa3MKoBaTh MO MOPGONOLWKMM ocobuHama (Henry &
Mclntyre, 1926; Li, 1957; Bartholomew et al., 1983; Basinger 1991; Mclintyre 1991).

Basinger (1991) ytBphyje fga je gpso Glyptostrobus Beoma CAMYHO APBETY
Metasequoia. MpeactasHuum pamunmnje Taxodiaceae reHepasiHO Hemajy rnpase CMOJIHE
KaHasie, HeMajy Mcnynuyera Ha XOPU3OHTTHUM 3UA0BMMA pPagmjaiHOr napeHxmuma u
MMajy nonyHafcBoheHe TakCOMAHE jamuue NeBKacTor 06/MKa Ha nosbyMa yKpLuTaka
henunja pagujanHor napeHxuma n akcujanHux Tpaxemga (Greguss 1955; Panshin &
DeZeeuw 1980). Gromyko (1982) oTkpvBa fa je nAaeHTU(MMKaLMja OBMX BpCTa Ha
yobuyajeH HauMH BeoMa TELLKa.

OCHOBHe 0/IMKe OBMX POfZOBa Npema pesy/ntaTuma ucTpaxusamwa Visscher &
Jagels (2003) 6u ce morne cBecTu Ha cnegehe:

Glyptostrobus pensilis Endl. — makpockoncke KapakTepuCTWKe: APBO (hUHe

TEeKCType, cBeT/ie 6oje. MPCTEHOBM NpUpacTa Make WA BULLIE MapKaHTHWU. Mpenas u3
paHor y No3HO [pPBO MocTeneH. AKCUjasHM NapeHXM 06UIHO 3aCTYMN/beH, MPUCYTaH Y
CBAaKOM MPCTEHY npupacTa, O6MYHO pacropeleH Yy KpaTKUM TaHreHUWjaHUM
HM30BMMA. Tpake /MrHymMa (MHO W3PaXeHe, CMOMHM  KaHanuM  HefdocTajy.

MUKPOCKOMNCKe KapaKTepUCTUKE: Tpaxeuae TaHreHumjasiHor npeyHuka o 45 um,

HafCBONeHe jaMuLe NOCTaB/beHe Y 1-3 HW3a Ha pagujasiHUM 31M40BIMA, PETKO 3anaxeHa
TaHreHUmMjanHa HafcBONEHOCT Y 30HM MO3HOT ApBeTa. JaMuue Ha NosbMMa YKpLUTatba
TaKCOMAHOr A0 KYMpecougHor Tuna, 1-6 jamuua MPUCYTHO Ha MO/by YKPLUTaHsA.
AKCUjasiHN NapeHXmM 06UMHO 3acTyN/beH, Tpake IMrHyMa jeiHoOpPeAHe Unn AeNMMUYHO

ABopeaHe Ca [r1aTkuMm, PeTKOo Ha,U,CBOF]eHVIM XOPU3OHTa/IHUM  31M0BUMa, BUCUHE
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MakCcumMasHO [0 29 napeHXMMCKMX henmnja, 4eCcTo ca jaCHO OfABOjeHOM CpPefHOM
NamesnioM y XOpU30HTa/IHOM hefinjCKoM 3usy.
Metasequoia  glyptostroboides Hu  &W.C.Cheng -  makpockoricke

KapaKTepUCTMKE: [ApBO 6e3 cneuuduuHor Mupuca, CBeTne 6oje, ocpedtbe TEKCTYpe,

6e/bMKa XyTa A0 KpemacTa, CPYeBMHa HapaHLIaCTO-LPBEHKAcTa U jaCHO OfBOjeHa 0f
6e/bmke. MNpCcTeHOBM NpypacTa MapkaHTHU, OANKYjY Ce MPUCYCTBOM YCKE 30HE NMO3HOr
ApBeTa. UecTa je nojaBa NaXXHUX NPCTeHOBa NpupacTa. PaHa 30Ha HEKO/IMKO NyTa wwupa
0f, No3He 30He. NMpena3s 13 paHe Y NO3HY 30HY Mahe-BuLLIe Harao. AKCMjaTHU MapeHXMm

PETKO MpUCyTaH, Tpake NMrHYMa BUA/bIBE, CMO/THW KaHa/M HeaocTajy. MUKPOCKOMNCKe

KapaKTepUCTUKE: Tpaxenae TaHreHUMjanHor npeYHmka Ao 69 pum, HaacBoheHe jamuie

nopehaHe y 1-4 HM3a Ha pagvja/lHUM 3ULOBMMA, PETKO 3anakeHo TaHreHumjaiHa
HaACBONEHOCT Y MO3HOM ApBeTy. JaMuLie TaKCOMAHOT UK KYNPECOULHOr TMNa, MMa nx
1-5 Ha no/muMa yKpwTawa. AKCUja/IHA NapeHXuMm Audy3aH, Tpake JIMrHyma
jeqHopeaHe WAW AENMMUYHO [ABOPEeAHE W caCTaB/beHe Of pafujaiHOr napeHxumMa
rNaTKnX, PeTKO HaACBONEHUX XOPWU3OHTA/IHUX 3MA0BA W INaTKUX 3aBpLUeTaka 31ioBa.
MakcumasiHa BUCKHa Tpaka nurHyma o 38 henuja.

OBO je jeflaH 0f PeTKMX pafoBa KOju Ha aHAaTOMCKOM HMBOY MpaBu pas/finky
namehy Bpcta U3 hamunmnje Taxodiaceae. [obujeHN pe3ynTtaT 3a 6poj NapeHXMMCKUX
henmja no mm? y paHoj 30HM M3HOCcU 772 3a Metasequoia, ogHocHO 1400 3a
Glyptostrobus, WTO NpUAMYHO OACTYMA Of pe3yntara HeKUX APYruxX WUCTPaxmBara
(Greguss, 1955), Koju cy gobunu spegHoctyt og 1300, ogHocHo 2200 henmrja no mm? —
moryhe fja oBa nocmarpara HUCY 06aB/beHa Ha 3pesioM ApBeTy. [aBHW MHAMKaTopu
pasnuke n3Mehy UCTpakMBaHMX BPCTa CY OABOJEHOCT hennja pagujaiHor napeHxvmMa u
6poj napeHxumckux henvja y paHom gpeety (Visscher & Jagels, 2003).
KapakTepnCcTvKe 3aBpLUeTaka XOPW3OHTa/IHMX 3MA0Ba Kog 06e BpcTe Cy Beoma
BapunjabunHe 1 HUCY NOY3faH eflemeHaT 3a feTepMuHauumjy. [Ba enemeHTa 6UTHa 3a
pasNnMKoBaHe BPCTa Cy Nnpenas U3 paHe y No3Hy 30Hy (kog Metasequoia Harao, a Kof
Glyptostrobus nocTerneH), Kao 1 penaTMBHO 0BUTHO 3aCTYM/bEH aKCUja/IHU MapeHXUM,
KOju npefcTas/ba 3HayajHy AMjarHOCTUYKY KapakTepucTuKy. Ha npumep, y OKBupy
(ammnnje Taxodiaceae, akCMjanHU MapeHXMM je 4yecTa MojaBa Kof pofdoBa Sequoia
Endl. n Taxodium, a HepocTaje unu je pegak Kog popa Torreya Arn.(Panshin &
DeZeeuw, 1980).
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Panshin & DeZeeuw (1980) Hanomukwy fa MakCUMaIHW MNPeYHUK Tpaxempja
npeacTaB/ba 3HauajHy AMjarHOCTUUKY KapaKTePUCTUKY, MOCEOHO KO BPCTa Kof KOjux
je HeyobuuajeHo Bennk (Sequoia Endl.) nam nak manu (Taxus L.). ICTO ncTpaxueame
OTKpMBa [a, Kog Hajseher 6poja yeTvHapa, NMpPeYHUK Tpaxeuga pacte ca rnoeharem

YAa/beHOCTMN 0/ CPXKW 11 360T TOra BpeHOCT MOXKE 3aBUCUTU 1 Off MECTa Y30pKOBakba.

MojeamHn aytopu (Liang et al., 1948; Gerry 1950; Greguss 1955; Schonfeld
1955) Hanase NpuCyCcTBO TpayMaTUYHWX CMOJIHMX KaHata y (POCMIIHOM ApBETY BpCTe
Metasequoia. Tpaxenfe MakCUMa/iHOI MpevyHMKa UMajy HajTake henmjcke 3mMaose U
npee CTpagajy NpuaIMKOM KOMmMpecuje (hocuiHor unu noctojeher apBeta 4YeTuHapa
(Jagels et al., 2001; Tabarsa & Chui, 2001).

NcTpaxuBarwa Be3aHa 3a [eb/barbe, Tj UrHMGuKaunjy henmjckor 3sumpga cy
cnposoheHa Kof oapeheHUX YeTuHapa M nvwhapa M 3anaxeHo je Ja npupoga Tux
npoueca 3aBuMcy 0f MecTa Ha Kojuma ce oHu aewasajy. Kog spcte Pinus densiflora
Siebold & Zucc., Yamamoto (1982) je npaTno npouece AudepeHLmparba, 04HOCHO
Aebrbarba henujckor 3nga v nurHngukaunje hennja pagujanHor napeHxnva Koje cy y
KOHTaKTY ca Tpaxemjama Tpaka IMrHyMa Ha ropkbnum 1 JoHbUM MBULLaMA Tpaka IMrHyMa
N YTBPAMO [a Ce OHM OfBWjajy Ha Apyrayvjyu HauuH y OAHOCY Ha WUCTe mpouece Ha
ApYyruM mecTuma.

Nakaba et al., (2008) y cBOoM uCTpaKuBawy [0BOAE Y Be3y peakuujy Tpaka
NMrHymMa Ha Gojerbe  KaMjym-nepmMaHraHatom ca MpucycTBOM, Tj CMHTE30M
nonueHona y 3aBUCHOCTK oA, MefycoBHOr pacnopeaa pagnjanHux Tpaxemaa n henuvja
pagvjanHor napeHxuma. Havme, yTBpheHO je fda cy MOAMMeHONN OGUAN CHaXKHO
CYHTETU30BaHM Kof henmja pagmjasHOr napeHxumMa Koje ce Hucy [oAupuBaie ca
pafujanHum Tpaxengama, a CKopo [ja HUCY LeTeKTOBaHM Ha MeCcTuMa KOHTakTa henmja
paguvjanHor napeHxuma W pagujanHux Tpaxeumga. Tpeba HanomeHyTu u ga henuje
napeHxuma CpyYeBMHE CUHTETULLY MonudeHone, npe Hero wro musympy (Imai et al.,
2005; Nobuchi & Harada, 1985).

Pesyntatm wuctpaxueakba Denne & Hale (1999), koju ce opgHoce Ha
MPOLEHTYaIHY 3aCTyn/beHOCT hennjckmx 3ugoBa M nymeHa hennja u HUXOBY
noBe3aHOCT ca ryctuHom ppeeta kof Bpcte Nothofagus nervosa Popp. & Endl.,

nokasyjy Aa ryctvHa fpBeTa Huje Y 3HayajHInjoj Be3n ca napaMmeTpmma iymeHa Tpaxeja,
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3a pasnMKy Of MPCTeHacTO-Mopo3HMX nuwhapa NonyT XpactoBa. Y OKBUPY WCTOr
NCTpaXuBawa je YTBpheHo ga ce ydewlhe mMexaHUYKMX efieMeHarta (4pPBHMX BnakaHa)
cMakbyje ca yfarbeHowwhy o/, cpXKu, a Takohe ce 3anaxa 1 nosehaH NPOLEHTYaHN yaeo
Tpaxeja ca Npubnmkasarbem Kopy 6e3 3Ha4ajHNjUX NPOMeHa Y NPOLEHTYa/IHOM y4ellhy
Tpaka nurHyma. Kopg mekmx nvuwhapa, nonyt Alnus glutinosa L. n Betula pendula
Roth., yTBpheH je 06pHYT TpeHA — ca CTapowhy ce cMawyje NPOLEHTYaIHO Yyyellhe
Tpaxeja, a noBehasa 3aCTyN/bEHOCT APBHUX BNaKaHa.

NcTpaxnsarwe Jorge et al., (2000) ce 6aBWnO [OY>KMHOM [PBHUX B/akaHa
(MexaHMUKKNX enemeHara) kKo 6p3opacTyhe spcte Eucalyptus globulus Labill. y apsety
1 Kopu. YTBphHEHO je fa je inMbpndopm CTPYKTYPHO C/IMYaH, anuv Aa je reHepasiHo Ay>Ku
y noemy. MNocTojana je pasnuvka u y nornegy y3nyXHor Bapupara AYy>KUHe ApPBHUX
BflakaHa Mo BUCWHWU aebna — onagajyha TeHAeHUMja je 3abenexxeHa y Kcuiemy, a
pactyha y hnoemy nayhu og 0CHOBe Ka BpXY.

WNcTpaxkusare Hudson et al., (1998) ce 6aBusio Bapvparbem CBOjCTaBa MPOBOAHUX
M MeXaHWYKMX eflemeHaTa Koj [Be BpCTe eyKaimntyca W [owno fo cnepehux

3aK/by4akKa:

- B/laKHa Y 30HW paHor [pBeTa Cy Naka 3a UAeHTU(MKOBarbe U 04/IMKYjY Ce
Ma/IMM Jy>XXMHama U TaHKUM henvjcKum 31MA0B1MA; BlakHa Y CpeAuLLHtbeM feny
ApBeTa UMajy TeHAeHUMjy noseharba Ay>XnHe 1 noseharba npeyHrKa henmjckmx
NYMEHa, Ka0 W MWHUMaIHe BpefHOCTW [feb/buHe  henmjckor  3umaa,
npoLeHTyasHor yaena hennjckor 3uga n PyHKenoBor MHAEKCA; BnakHa y 30HM
MO3HOr ApBeTa MMajy nosehaHy AYXUHY U MUHUMATHU NPeYHUK henmnjckux
NyMeHa, MakcuManHy AebsbnHy henmjcknx 3vaoBsa, NPOoLeHTYaHU Yaeo 31a0Ba

1 PYHKENOB MHAEKC

- nayhun ofl 30He NO3HOT Ka 30HW pPaHOr ApBeTa, 6p0j M YKyrMHa NoBpLUMHA
Tpaxeja CUrHUPMKAHTHO onajajy; WAyhn of 30He paHOr Ka 30HW CpefuLLHer
ApBeTa, 6poj Tpaxeja U HMX0Ba YKyMNHa MOBPLUMHA 3HA4ajHO pacTy; uayhm og

30He CPeMLLIHEr Ka 30HM MO3HOr APBETa, OBE [BE BENNYMHE CUTHUPUKAHTHO

onajajy
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Villagra & Junent (1997) cy uctpaxunsanu yTuuyaj pasnnuntnx egadckmx ycnosa
Ha CTPYKTYpY ApBeTa Kof ABe BpcTe M3 pamununje Fabaceae - Prosopis alpataco L. u
P.argentina — Yy OKBMpY UCTOr poga. YTBpheHo je Aa Bpcta P.argentina , koja pacte Ha
nelwyaHUM AuHama, pasBuja CMpPOBOAHE €/IeMEHTE CMoCOoOHe Ja MakCUMaHO
MCKOpUCTE NPUCTYNaYaH cagpXkaj Boje, aiv Takohe Moxe 1 fa Makcumusunpa 6e36egHo
cnpoBofere Boge 6e3 Behux rybutaka ycnen npucycrTsa BeNMKOr 6poja rpynmcaHmx
Tpaxeja 1 Tpaxeja masior npeyHunka (yckux Tpaxeja). OBa CTpyKTypa gonywita ga ce
npesasvifly K/IMMATCKM EKCTPEMW MOMyT BOAHOr CTpeca, TUMWYHM 3a MellyaHa
nogpydja. P.alpataco, Koja npeoBnagaBa Ha [/IMHOBATUM W MNOMAIO  aNKa/THUM
3eM/bULLITMMA, MMa 4PBO KOje MO CTPYKTYPU Harnkwe Me3oMOPgHMM KapakTepucTmkama
ca BehvM MpoueHTyasIHUM yyelheM nojeguHadHmx 1 WwWnpmnx Tpaxeja. Osa BpcTa Mma
AyO60K KOpPEHOB CUCTEM KOju omoryhasa kopuilherse [OCTYMHe MOA3eMHe BOLE U
He3aBMCHa je 0f Bapuparba NMPUCTYNa4yHOCTN BOAE Y rOpHUM C/ojeBrMa 3eM/buLITa —
nowTo joj je AOCTynHa MoA3eMHa BOAa, MOBPEMEH HeAoCTaTak BOAE Y TOpPHUM
3eM/bULLHMM XOPU30HTMMA He NMpeAcTas/ba Npoo6em.

Cochard & Tyree (1990) cy ucTpaxuBanv LYXWHY WU MPEYHUKE CMPOBOLAHMUX
efieMeHara (Tpaxeja) Ko XpacToBa MepeHe Ha pas/iMynuTum MecTuMa U YCTaHOBUAW Aa
Cy Tpaxeje y usfjaHuuma obpasoBaHuM y Tekyhoj roamHun focrta kpahu Hero Ha octasvm
mMecTMMa Kopg Bpcta Quercus rubra L. n Q.alba. Kaga cy oBoroguitbm n3gaHum ceveHm
Ha pacTojarwy MarbeM 0f 1/3 y 0gHOCY Ha anunkasHu aeo, npeko 70 % Tpaxeja MepeHnx
y TUM cermeHTMMa cy 6une Kpahe og 4 cm. MeHepanHo, Marbe of 10 % Tpaxeja cy ayxe
o4 20 cm. YTBpheHo je Aa cy Tpaxeje MO3HOr ApBeTa fAocTa Kpahe M Aa je BelvKa
BehnHa TUX Tpaxeja ucrnof 4 cm fAyxuHe. Y TekyhuM wusgaHumma, Huje 6wno
yousbMBUje pasnvke usmehy Tpaxeja paHe U Mo3He 30He. lNMpBodopmupaHe Tpaxeje,
Haj6nke cpXu, 6une cy NoAjefHaKo Mane Kao M Tpaxeje MO3HOr ApBeTa, AOK Cy
Tpaxeje y cpefuvLUtbeM feny apBeTa 6une Hajayxe. Y ocTanmm NPCTeHOBMMA NpUpacTa,
Tpaxeje paHe WM MO3He 30He Cy Ce MO AYXWHW 3HayajHO pas3nmMkosasie. Tpaxeje y
TekyhvM m3faHuMma Kof nMomeHyTuxX xpactosa 6une cy fo 30 % Behux npeyHuka y
0fHoCY Ha Tpaxeje HaheHe uamehy Tpeher 1 neTor nNpcTeHa Kog Bpcta Acer saccharum
Marsh., Rhizophora mangle L. n Cassipourea elliptica Aubl. (Sperry et al., 1988a,
1988b; Sperry & Tyree 1988), fOK Cy Tpaxeje y ApYroj rogvHM Ha U3faHUMMa KOf

MOMEHYTMX XpacToBa 6une 2-3 nyTa Behnx npeyHuKa.
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Grabner et al., (2005) cy ucTpaxusanu AenoBawe CeKyHAapHUX MeTabonuTa u3
CpyeBMHe Ha mexaHW4yka csojcTBa Larix decidua Mill. n yTBpAMO HMXOB 3Ha4ajaH
yTuUaj, npe cBera Ha JyHroB Mmofyn enactuyHoctu. [loBehaHa KOHLUeHTpauuja
CeKyHZapHUX MeTabosmMTa y CpYeBMHW MoK/ana ce ca MobosbliaHUM MeXaHUYKUM
csojctBuMa fgpeeta L.decidua. CpueBsHa L.decidua cagpxu BenvKy KOMUYMHY
cekyHaapHux metabonuta (Dix & Roffael, 1994), npe ceera apabuHoranaktaHa, Koju je
BehMHOM noumpaH y nymeHuma henvja M Koju CNyXu Kao mexaHU4Yka Gapujepa 3a
ynasak xuda r/omsa y fpBo.

Tpaxenpge L.decidua wucnyweHe CEKyHAAPHUM MeTabonnTMMa MoKasyjy Yy
aHaTOMCKOM CMUC/y TeHAeHUMjy fda ce pacnopeje pagmjaiHO y OLHOCY Ha Tpake
nmriyma. Kuo & Arganbright (1980) cy noBse3vBann nNpuUCYCTBO U Cagpxaj
[ernoHOBaHMX MosngeHona y Tpaxengama ca yaabeHolwhy of pagujaHor napeHxunma.
Cote et al., (1966) cy yTBpannM aa ce apabuHoranakTaHu Hanase y XuBum hennjama
Tpaka NMrHyMa Ha rpaHuLUn cpyeBMHe 1 6e/brKe 1 13 hennja pagujanHor napeHxmMma,
apabuvHoranaktaHu ynase y Tpaxeuge, LWITO objawraBa Behn cTerneH BepoBaTHOhe
HaslaKeHa Tpaxenaa UCMyHEHNX 0BUM MaTepujama y 6/IM3nHN Tpaka IMrHyma.

Wardrop & Dadswell (1953) cy 3ak/byunnu ga yrao npyxara Mnkpoguoépuna
3aBuCK, noped [AyXkuHe henuja, U of cTONe W3AyKMBawa KambujanHux henunja
NHULMjana.

BrcuHa Tpaka IMrHyMa Ha CTaHuLTUMa 3arafjeHrM TeLKMM MeTasliMa nokasyje
6nar nopact ca ctapowhy (Wimmer, 2002).

Rathgeber et al., (2006) cy yTBpaunM cCcTeneH MNOBe3aHOCTM K3Mehy
BapnjabMNHOCTM TYCTUHe [JpBeTa M aHaTOMCKMX KapaKTepucTuKa Tpaxemga Kop
Pseudotsuga menziesii Britt. OBO wuCTpamBare r0OBOPU O CMakEeHY MPeYHUKa
napeHxmmcknx henuja nayhu of paHor Ka No3HOM [pBeTY W pefyKumja npevyHunka y
pagvjasHoM npaBuy Kpehe of camor noyeTka MpCcTeHa npupacta, AOK ce AVMeH3nje
TaHreHUMjaIHUX MNpeYHMKa MoYnkY CMarbMBaTM HakoH 1/3 npcTeHa npupacta. Y
NpoceKy, NpeYyHnUM pagujanHmx henmja onagajy Ha NnonoBMHY CBOje BennuumHe (ca 45
UM Ha 24 um), LOK TaHreHumjanHu npedHnum hennja rybe ceera 15 % cBoje BeiMumHe

(ca 38 pm Ha 32 pm).
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NcTpaxnsarwe Bacubesmha (1959), Koje ce 6aBuno mehycobHMM 04HOCOM Tpaka
NUrHyma U aumeHsmnja tpaxenga kof Abies pectinata DC, fowno je [0 HeEKOIMKO
BXXHMX 3aK/byyaka:

- MpoceyHa [LyXMHa Tpaxeuja nNojefuHUX pafujasiHUX HW30Ba WUCTOr MpCTeHa
npupacTa je yTonuko Beha yKONMKO ce goavpyje ca Behum 6pojem Tpaka
NNTHYMa, OAHOCHO YKO/IMKO je YKYrHa BUCUHA OBMX Tpaka MrHyma seha

- nosehatbe AY)KUHe Tpaxemga je nocebHO WMHTEH3MBHO npu nosehawy 6poja
Tpaka SIMrHyma, OfHOCHO Kafa Tpaxeuge npy CBOM W3LY>XMBawy LOCErHy [0
HOBE Tpake IMrHyma

- [Y)KWHa Tpaxemja 3aBuncu 1 Of LUMPUHe NMpCTeHa npupacta — ako ce nosehasa
LUMPUHA NpCTeHa npupacTa, noBehasa Ce M Ay)XWHA Tpaxeuga u obpaTHo, ca
Cy>XaBareM NpCTeHa nNpupacTa, CMakyje ce 1 AyX1Ha Tpaxensa

- Ca CMarereM LUMPUHe NPCTEHOBA NpUpacTa, CMatyjy ce 1 6poj 1 BUCKHA Tpaka
NNTHYMa ca KojuMa ce Tpaxenge Joaupyjy

- pacT KambujanHux henvja 3aBUCKU Yy BENNKOj Mepy 0f 6poja U BUCKMHE Tpaka
NMTHYMa ca Kojuma oBe hennje ocTaHy y JOAMPY HaKOH feobe

- VHTEeH3UTET TaHreHuujanHe aeobe hennja kambujyma y WCTOj FOAMHU MOXKe
OUTK pasnnuunT

- U3OyKuBamwe Tpaxemfja of MOMeHTa QopMmupara na cBe [0 [0CTU3ama
KOHaYHMX AVMMEH3Mja je BeOMa HepaBHOMEPHO, YaK W KOJ HW30Ba Y OKBUPY
MCTOr NpCTeHa npupacra

- Kafla Tpaxeuje y CBOM M3ayXKuBaky Hauhy Ha Tpaky IMrHyma, busajy omeTeHe
y Ja/beM PacTy Ha Kpajy Ha KOMe Ce Hanasn Tpaka MrHyma u 1o je 4ewha
nojaBa KOZ LUMPMX NPCTEHOBa Mpupacta M y paHOM [PBETY HEro Kof XWX

MpCTeHoBa NpMpacTa 1 y No3HOM [IpBETY

BacubeBnh n Xagmh (1959) cy nctpaxunsanu Ko e penaTmBHO criopopactyhe
BPCTe ayTOXTOHWUX 4eTuHapa — Picea abies (L.) Karst n Abies pectinata DC -
pagujaiHy LIMPUHY Tpaxeupa. Pe3yntatm ucTpaxkuBaka f[0Benn cy Ao cnepehmx
3aK/byyaka:

- pafujaiHa LMpVHA MOjefUHMX Tpaxemja Ha pasiMynTUM MecTUma je 4YecTo

BEOMa pPa3/imynTa, a BEOMa PETKO UCTa
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NPOMeHa LUMPUHE Tpaxenpga je W y rpaHuiuama WUCTOr MpcTeHa npupacta Ha
pasHUM BMUCMHaMa Tpaxenga pasmumra

Bapvpare LWnpuHe Tpaxensa je sehe v yewwhe y paHOM Hero y no3Hom ApBeTy
OAHOC M3MeRly npoceyHe LWMPWHE Tpaxemia paHoOr W MNpPOCeYHe LUMPUHE
Tpaxemga MO3HOr [pBeTa je KO pasHMX TumnoBa WUCTOr MPCTeHa npupacTta
pasnMuuT

LUMPVHA 1 MPOMEHA LUMPUHE Tpaxenaa Koje HacTajy of ucte kambujanHe henuvje
MOrY Y pasH/UM NPCTEHOBUMA MpupacTa bUTn pasnnyunTi

Takohe ce WuprHa Tpaxenia pasHUX H130Ba UCTOI MPCTeHa npupacTa Mexa Ha
pasnnunTe HaumHe

MpoceyHa LUMpMHA Tpaxemia HU30Ba Ca pa3MuMTMM 6pojem Tpaxemga je
pasnmuuta

MPOCeYHe LWMPUHe Tpaxemga MojeAvHUX HWU30Ba YXKEr W Luper npcTeHa
npupacta Mory 6uTn UCTe, ann CpeaHe BPeLHOCTUN Y)KMX NPCTEHOBa npupacta

CYy Makbe 0f] Cpeftbe BPeAHOCTU LUMPUHA TPaxenaa LWmper NpcTeHa npmpacra

Pesyntatu nctpaxunsamwa Bacubesnh n Xaduh (1959), koje ce 6aB1no 0gHOCOM

n3meny LWnpUHE 1 LyXunHe Tpaxenga kog Abies pectinata DC , nokasyje cnegehe:

0Baj OJHOC Ce KOf, UCTOr HM3a Mewa 0f jeaHe fo Apyre Tpaxemge. Kog sehnHe
HM30Ba YXKer MpCcTeHa npupacTa Ce Marbe-BuULIe MocTeneHo nosehaBa Ka
rpaHMuM npcTeHa npupacta, pefe Bapupa y Y>XXUM rpaHuLama; pefoBHO je 0Baj
0fHOC HajBehn Kog nocnefre Tpaxenie, a HajmarwK je Ko BehuHe HMU30Ba KOf
Lpyre Tpaxenje; KoA Wuper npcTeHa npupacta ce Yewwhe 1 paBHOMEpPHMWje Meha
n3mehy paHor v No3HOr pBeTa y OAHOCY U3MeRy LUMPUHE U OY>XMHE Tpaxenga
Hema GUTHUje pa3fnnke

KOJ, pasHMX H130Ba UCTOr NPCTeHa npupacta, O4HOC U3MeRy LUMPUHE N OyXXUHe
Tpaxemga je pasnmumt. Mehy HusoBuMa ca BehuMm 6pojeM Tpaxenga,
npeosnajaBa YXu OAHOC W3MeRy LWMpUHE U LY)XXUHe Tpaxemga Hero mefhy
HM30BMMa Cca MarVM 6pojeM Tpaxenaa

CTerneH ofHOca M3Mehy LWMPUHE N Oy>XMHE Tpaxemaa je Behu Kof MpcTeHa
npupacta ca MPOCEYHO [LYXUM Hero Ko MpcTeHa npupacta ca MNpPOCeYHO

Kpahum Tpaxengama
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Xatunh (1959) y uctpaxkmsary 3aCHOBaHOM Ha C/IMYHOCTUMA rpahe MMrHyma Kop
Tpy BpcTe YeTuHapa (Picea abies (L.) Karst, Abies pectinata DC u Pinus nigra Arn. var.
gocensis) HanoMuHbe fa Cce M3BECHe pas/IMKe OLHOCE Ha OLUTPUHY Mpenasa U3 paHor y
MO3HO APBO — KOJ jefle U CMpye Ce Harao npenas Hanasv y eKCTPEMHO Y3aHUM
NMPCTeHOBMMa MnpupacTa, LOK Ce KOJ FO4yKor BapujeTeTa UpHOr 6opa U KOA LUMPUX
MPCTEHOBa NpupacTa 3anaxa Harny npenasak M3 paHor y nosHo Apso. CavyHoCTM
aHaTomcke rpahe fgpseTta M3Mehy MOMEHYTUX BpCTa Ce OLHOCE Ha MPOMEHEe AY>KUHa
Tpaxenga nayhu of jeaHe Lo Apyre Tpaxeuje, Koje Yak HU Y OKBUPY UCTOT HWU3a HUCY

paBHOMEpHE.

2.3. YTWLaj ycrioBa CTaHULLITA Ha NpoLece y Kambujymy n Kcuniemy

Villar-Salvador et al., (1997) 3ak/byyyjy Aa je BOAHW Le(MuMT rnaBHU (hakTop
KOju [OBOAM [0 Bapuparba aHaToMuje KCunema, oK HUCKe 3MMCKe TemnepaType umajy
MabM 3Havaj Kog Hekux nuwhapckmnx Bpcta nonyt Quercus coccifera L. n Q.ilex . Kog
ANY3HO-MOPO3HMX Nnwwhapa ce Nokasano Aa je Masia KonmynHa nafjasnHa nosesaHa ca
V)KUM MPCTeHOBMMAa NpupacTa, ca Behnm ydyewhem Tpaxeja paHoOr [ApPBETa, MarbuM
Y[eNoM Tpaxeja MO3HOr [pBeTa, MakbUM MnpevyHuuMma Tpaxeja U KpahvM [PBHUM
BnakHuma (Leal et al., 2004). Garcia-Gonzales & Eckstein (2003) Hanase Kog Ny>Ksbaka
Jaky 3aBMCHOCT M3Mehy MpeyHrKa Tpaxeja U KOIMYMHe nafaBuHa TOKOM KacHe 3vMe —
paHor nponeha, WTO ce ogpaxasa Ha YNory npucTynayHoCTU BOAE Y OHTOreHeTCKOM
passuhy, 04HOCHO HacTaHKy Tpaxeja (Giantomasi et al., 2009).

NcTtpaxnsarwe Martel et al., (2008) rosopy 0 6pojHMM NPOTMBPEYHOCTUMA MO
nUTawy MpecTtaHka KambujanHe akTuBHOCTU. Riding & Little (1986) Hanase pfa
KambujasiHa akTMBHOCT MpecTaje KacHuje y OCHOBW Hero npu BpXy crabna, AoK Apyru
NCTPaXMBa4M roBope O UHTEH3MBHMjEM NpPecTaHKy KambujasiHe akTUBHOCTW Y OCHOBM
fieb1a TOKOM jeceHu, kaga ce 6a3asHu feo cTabna Hanasu y CTawy MUPOBawa, a NoTOM
ce Taj Mpouec naraHo LWKMPW Ka BPLUHOM feny KpyHe (Zimmermann & Brown 1971;
Kozlowski & Pallardy, 1997; Vaganov et al., 2006).

Apyro uctpaxmearwe (Larson, 1969; Aloni 2001) rosopu [a Cce peakTuBMpaHe
Kambujyma [eliaBa Kao Mocneguua MpoAyKOBaHe KOMMYMHE ayKCUMHa Yy MIagvM

M3faHUMMa M Ja ce TO KacHWje Ay cTabna MpPeHocuM W WMHAYKYje NpofyKoBate
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Kcunema, Npu Yyemy OBW MPOLLECH [OBOJE [0 perynucawa pacta keunema (Tuominen et
al., 1997; Uggla et al., 1998).

MojeanHa wcTpaxkuBakba [LOBOLE Y [AMPEKTHY Be3y AMHAMUKY pacTa, Kao U
3aBpLUeTaK (hopMmuparba ApBeTa, ca KAMMaTCKUM 1 (OU3NOIOLLIKMM (hakTopuma — RosSi
et al., (2006b) 3ak/byyyjy fa crtona pacTa Ky/MWUHMpa Yy CTabsly TOKOM JleTHe
KpaTKofHeBMUE, Kaga ce (otonepuof Hanasu Ha Makcumymy, a Lachaud (1989)
Hafasn fa je BMCOKa KOMMYMHA abCLMCUHCKe KucennHe 3abenexxeHa y ctabny HakoH
Aeobe henunja nokasaTesb NpecTaHKa nNpoaykumje henwja.

3aBMCHOCT KambujanHe aKTMBHOCTM Off YC/oBa CTaHMLUTA Mpoy4yaBaHa je of
cTpaHe Rathgeber et al., (2011) y nnaHTaXama jene. Pe3yntat 0BOI UCTPaXuBara
nokasyjy fa je kambujasHa akTMBHOCT Mo4ena paHuje, 3aBpLunia ce KacHuje v Tpajana
je ay>xe Kof AOMUHAHTHUX Y OAHOCY Ha NOTULITEHa cTabna, 4a je 6vuna MHTeH3MBHU]a
KOA4 [LOMWHaHTHWUX cTabana, kao U fa je 75 % yKynHe BapujabuUHOCTU LUMPUHE
NMpCTeHOBa npupacTa noee3aHo ca CTONOM npoaykuunje hennja, a npeoctanmx 25 % ca
Tpajartem rnpoueca geobe hennja. CymapHO Ce MOXe MPeTrnocTaBuUTU [a je Tpajare
KambujasiHe aKkTMBHOCTM NOJ YTULAajeM BUCUHE CTabsa, 0K je UHTEH3UTeT KambujasiHe
aKTMBHOCTU MOJ YTULajeM NOBPLUNHE KPYHE.

Nakaba et al., (2006) cy y CBOM UCTpaxmBaky nocmartpany pacnogeny n3ympamnx
henunja cekyHpapHor kcunema kKof BpcTe Abies sachalinensis F.Schmidt n gownn go
3aK/bydka fa henmje Tpaxempa u3ymupy eTanHo (CykuecuBHo). Ca fpyre cTpaHe,
aytTopu yTtBphyjy Aa npouec ulymuparba Ayroxusehux henuja tpaka NuMrHyma, Tj
pagujanHor napeHxuma uMa cnegehe Kapaktepuctuke — 1. henuje pagujanHor
napeHxmMma 0CTajy XXMBe HEKO/IMKO FoAMHa, Ma 1 fyXe, 2. Y MHOTUM ClydajeBuma ce He
jaB/ba CYKLECVMBHO M3yMUpame, YaK WM Kaja Cy Tpake NMrHyma pacnopeheHe vy
CYKLECUBHMM HM30BMMa, 3. BpeMe m3ymupatrba hesmja je pasnmunto nsmehy ropkunx u
AOHMX paanjanHmx hennjckux Hn3osa. TOKOM Mpoueca caspeBana, henuvje rybe ceoje
opraHesie, WTO je pe3ynTart npoueca panugHe aytonnse (Fukuda 1997, 2004; Fukuda &
Komamine 1980).

Nakaba et al., (2006) cy y cBOM UCTpaxuBaky YTBPAUAN Aa n3ymupare henvja
paamjanHor napeHxmMmMa HacTyrna OHOI MOMeHTa Kafda u3rybe cBoje jepo Koje je, Kako
6n 6uno yourbmeuje, 60OjeHO japKUM aLETOKapMMHOM. Ha OCHOBY 06aB/beHOr

NCTPaXXMBaHa, YCTAHOB/LEHO je Aa Ce XKMBW hennjckn cagpxkaj — jepo, Hanasu y npBux
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10 npcTeHoBa NpupacTa pavyHajyhu of KambujanHor croja Kog ucnmTueaHe BPCTE, a

fa nayhu of 11-tor roga Hajasbe, Huje 3abenexxeHo NPUCyCTBO jeapa.

NcTpaxunsamwe Gricar et al., (2005) nokasyje ga ce kof 6p3opactyhux crabana
(Wunpnx npcTeHoBa npupacTa) 3aBPLUHW CTYNHEBUM AMGepeHUMparba Hajmnahmnx
Tpaxenga nosHe 30He y 6/M3MHU Kambujyma HacTaB/bajy TOKOM jeCeHU W 3aBpLuUaBajy
ce Mpe HacTynmawa MMpOBarba Beretaumje — 3MMCKOr nepuoja. Y OKBUPY WCTOr
NCTpaXKuBatba je YTBpHEeHO Aa je Tpajare KambujaiHe akTUBHOCTY AYXKe Kof cTabana ca
LUMPUM Yy OLHOCY Ha OHa Ca YXXMM MPCTEHOBMMa npupacTa. bojere capaHUHOM U
acTpaJlHO MnaBUM, Koje je 06aB/beHO KakKo 61 ce YyTBPANO MHTEH3UTET AndepeHLMpatba
Tpaxemnja nosHe 30He M febrbarba CeKYHAAPHOr 31Aa, MoKa3yje UHBEP3HY Kopenauujy
OBMX NojaBa ca 6p3vHOM pacTa. Hamme, Kog ctabana LWIMPOKMX NPCTeHOBa npupacTa
(npeko 4 mm), AundepeHUmMpare Tpaxenga MoO3He 30He HEMOTMYHO, Kao M fda cy
CeKyHAapHM 314oBM cnabo NuUrHupuumpaHn, Kog crabana YMepeHO LUMPOKUX
npcTeHoBa npupacta (WuprHa 1-4 mm), gudepeHuMparbe Tpaxemga No3He 30He je
CKOPO KOMMN/IeTUpaHo, a hennjckn 3naoBmn cy NpuanMyHo 3aaebsbann, AoK je Ko ctabana
YCKMX npcTeHoBa npupacta (ucnog 1 mm)  3abeneXeHo  KOMMIETUPaHo
AnepeHumparbe TEPMUHANTHUX TPaxenaa, Kao 1 NoTnyHa MrHuprKaumja ceKyHaapHor
3mga.

Y uctpaxunsawy Abe & Nakai (1999) ytBphuBaH je yTuuaj BOAHOr cTaTyca
cTabna Ha MopdoreHesy Tpaxemga Kog Bpcte Cryptomeria japonica D.Don u3
(amunnje Cupressaceae. Mehy 6pOjHMM CNO/BHUM (haKTOpPMMa KOjuU AeTEPMUHULLY
pas3Boj Kcunema, 6pojHa MCTpaKuBara roBope fa je mehy wKUMa Haj3HavajHMja BOAa
(Larson 1963; Shepherd, 1964; Zahner et al., 1964; Scheriff & Whitehead, 1984). Uctn
ayTopu HaBOje fa [0 CMarbera NpeyvHrKa Tpaxenga 40M1a3un Kof YeTuHapa y ycrioBrmMa
BOAHOr aeduumra.

Sheriff & Whitehead (1984) HaBofe fa AyroTpajHuju nepuog BogHOr aeduumTa
Y3pOKyje MNOCTENeHO CMarere BOAHOr noTeHumjana. [MpomeHe npeyHuka crabna
Y3POKOBaHe Cy 4YeCTO NMpoMeHama XMAPOOLLKKX YcnoBa Ha gatom ctaHuwTy (Klepper
etal., 1971; Molz & Klepper, 1973).
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Y wnctpaxuneamwy Kalliokoski et al., (2013) aHanu3upaH je edekaT onTumanHe
[OCTYMHOCTU XpaH/bMBMX MaTepuja Ha 06pasoBarbe roAuLIbMX NPCTEHOBA npupacta
Kog P.abies. MojegnHe ctyanje (Kukkola & Saramaki, 1983; Ingerslev et al., 2001)
roBOpe Aa Mepe npuxparbuBara, OAHOCHO fybpere, yTuuy Ha nosehaHy NpoayKuujy
Tpaxeunja, HapouMTo Tpaxeufpa paHe 30He, aM M fga cTona ybp3aHOr pacta MOXe
MCTOBPEMEHO MPOMEHUTM OCOOMHE KCWieMa — Kao nocnefguua tora mMoxe gohu fo
CMamera fyKuHe Tpaxenga (Makinen et al., 2002a; Jaakkola et al., 2005, 2007). Brix
& Mitchell (1980) cmaTpajy fa je cTona, ann He 1 Tpajakbe, NPOAYKLUMje Tpaxenaa Kop
P.menziesii nof CHOXHUM yTuLajemM LOCTYMHOCTM a30THUX fybpuBa.

MomeHyTa CTyAuja [J0Ma3n [0 3aK/byyka Aa ONTUMaIHO YHOLUEHe XPaH/bUBUX
martepuvja pe3ynTyje 06pa3oBateM LIMPUX M OPOjHMjUX Tpaxemga, Kao M LIMPUX
npcTeHoBa npupacTa, a ysehaH NpeyHVK Kof CTabana Koja Cy npuxparbyBaHa
nocneamua je ysehaHe crtone opmupara Tpaxenaa TOKOM CPeAnLLIHEr U KacHOr aena
BeretauuoHor nepuoga.

Mpouec peakTuBMparwa Kambujyma je MoBesaH ca NnojaBom 6Oyhera nynosbaka
(Rossi et al., 2009; Dufour & Morin, 2010; Seo et al., 2010), a TO je NOA KOHTPOJIOM
cseTnocTn n temneparype (Rotzer et al., 2004; Jackson 2009; Kérner & Basler 2010).

YTuuaj TemnepaType Ha KambujasiHy akTUBHOCT W CTeneH AudepeHumpara
hennja 6uo je npegmeT 6pojHUX UcTpakmeara (Oribe et al., 2001; Begum et al., 2007;
Rossi et al., 2007, 2008b; Balducci et al., 2013).

Rossi et al., (2011) npouewyjy fAa Temnepatypa perynuwie pasnnymte gase y
passuhy Kcunema Kopg 3penux ctabana spcte Picea mariana Mill., JoK Heka gpyra
ncrpaxmeama (Rossi et al., 2008a; Rathgeber et al., 2011) noTephyjy yTrLaj CTapera
Ha 0e6/bMHCKM pacT. YTBphEeHO je 1 fa ce OCeT/bMBOCT pacta y OAHOCY Ha K/MMatcke
(hakTOpe Mena ca ctapolwhy kog pasnmnuntux Bpcta (Rozas et al., 2009; Vieira et al.,
2009). locTynHOCT BoAe je Takohe 13y3eTHO BaXkaH (PaKTop KOju yTuue Ha KambujanHy
aKTUBHOCT 1 thopmumpatrbe apseTa (Giovannelli et al., 2007; Camarero et al., 2010).

NcTtpaxnsawem Balducci et al., (2013) cnpoBefeHOM Ha cagHWUaMa BpCTe
P.mariana, yCTaHOB/bEHO je Aa je Cylua AoBena [0 peayKumnje kambujasiHe akTUBHOCTM
n audepeHumparba henuja, a HeratvBaH edekaT BOAHOr Aeduumta ce HajBuLLe
ncnosbaBao Ha npouec ysehawa AMMeH3vja henuvja, aebrbarbe henmjckmx 3ugosa K

NUTHUGKUKaLMjy. Y ycnoBrMa 036U/bHUjer BOLHOI CTpeca, KaMbujym MoXe ApacTUYHO
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Aa cMarbK ctony aeobe henuja n ga cavyyBa €HEPrujy 3a ofpkaBare MeTabonmM3Ma Ha
HajMuHUManHnjem HuBoy (McDowell, 2011).

Kalliokoski et al., (2012), kao 1 Heka uctpaxmsara (Begum et al., 2007, 2010;
Deslauriers et al., 2008) nofg nojvMom KcuoreHesa wunyM o6pasoBakbe ApBeTa
nofpasymeBajy NnpogykKosake HOBUX henvja kambujyma v anepeHumpare oCTaimnx
TmnoBsa henuja. ictpaxknsare Rossi et al., (2008 b) rosopu fa jako B1coke nponehHe
Temnepartype Mory yTuLaTti Ha paHo 1 6p30 opMupare 4pBeTa, O4HOCHO Ha npouec
KCuoreHese, Kao 1 fja KaMbujanHa akTMBHOCT 06MYHO NpecTaje y KacHO NeTo, Yak v
YKOJIMKO Cy TemrepaType joLl YBeK MOBO/bHe 3a pacT cTabna, LITO 3Hauu Ja v Apyru
(hakTOpW Nopes TemnepaType yTudy Ha TOK KCU/TOreHese.

BehnHa nctpaxusara Koja ce 6aBe MHTepPaKLMjOM KMMe U pacTa OfHOCe Cce Ha
TUMWYaH pagujaiHn pacT WAW LWIMPUHY MPCTEHOBa npupacTa Koju HacTajy Kao
nocneamua npoMeH/bMBUX KnumaTtckux ¢paktopa (Hofgaard et al., 1999; Tardif &
Conciatori, 2001; Huang et al., 2010). LLinpnHa npcTeHoBa npupacTta Kog YeTUHapCKnX
BpCTa je pe3ynTar [Ba pas/imumta npoueca — pagnjasiHor aesbera KambujanHux henvja
N pagujaHor yeehata Tpaxenga (Larson, 1994).

Dufour & Morin (2012) rosope 0 yTuuajy MOjefUHUX KAMMATCKUX (pakTopa,
NONyT 3eM/bULLIHE TEMMNEpPaTYpe Koja Ce jaB/ba Y KacHO NIeTO, Ha PEHONornjy Kambnjyma
ToKOoM mngyhe rognHe. Ha ocHoBy nctpaxkmeamwa Dufour & Morin (2012), ycTaHOB/bEHO
je pa je 6poj Tpaxemga 88 % ofroeopaH 3a Bapupare LUMPUHE MPCTEHOBa NPUPacTa,
[0K Ha NPeYHuK Tpaxemnaa otnaga npeoctaimx 12 %. Takohe je y UCTOM UCTpaXuBakby
YCTaHOB/bEH BMCOK CTerneH MO3UTMBHE Kopenauunje uamehy Temnepatype n 6poja
NPon3BeAeHNX Tpaxenaa — HajxnagHuja CTaHULLITa NPOU3BOAE Maku, a HajTonnja sehu
6poj Tpaxenga. Bapupara y WMpUHM NPCTEHOBA NpupacTa Kog BpcTe P.abies 3aBucHa
Cy 0f, Bapupara 6poja pagnjanHunx Tpaxenga (Mékinen et al., 2003).

MpoayKumja Tpaxenaa je y jacHoj 3aBMCHOCTU Of npoueca (hoTOCUHTe3e, a npe
cBera Off WHTEH3UTeTa [HEBHe CBET/IOCTM TOKOM Tpajawa nepuofa npoayKumje
Tpaxenga (Vownickel et al., 1975; Goulden et al., 1997; Goudiaby et al., 2011). Takohe
je yctaHoB/beHO [fa npopehuBare yBehaBa Ae6/bUMHCKM MpupacT cTabana BpcTe
P.mariana (Vincent et al., 2009), anm ce cmaTpa Aa je 0BO yBehare Mnpe cBera
rnoBe3aHo ca nobos/bLLIAHMM YCNOBUMA CBET/IOCTU Y Npeseny Hukux rpaHa (Tang et al.,
1999).
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Tpajatbe nepuofa NpoAykunje Tpaxenaa, Koje je 06u4HO oapeheHo KAMMaTCKUM
(hakTopmma (Dufour & Morin, 2012), y Benukoj je Mepu MoBe3aHO ca 6pojem
Mpon3BeAeHNX Tpaxena.

CTona pacTta TOKOM BeretauyoHOr nepuoja je Beoma npomMeHsbrBea, a 06pasoBame
Kcunema je perynucaHo Behum 6pojem (hakTopa, YK/bydyjyhu reHoTwun, ctaHuLITe,
Knumartcke rnpomeHe. [lpomeHe AuMMeH3Mja fAebna HUCY WCK/bYYMBO — pesynTar
obpasoBarba KCWNeMa — 4YecTo Cy M3a3BaHe HEKMM [pYrvmM Mnpouecuma, fpe csera
npoMeHama cagpxaja Boge y aebny (Abe & Nakai, 1999). MNpectaHak 06pa3oBarba
KCunemMa je MoBe3aH Ca HWUCKMM TemrepatypaMa W KpaTKum fJaHuma, Kao U ca
pocTynHowhy abecumcmHeke kucenmnHe (Lachaud, 1989).

TOKOM aKTMBHOT (DYHKLMOHMCaba BPLUHOT (arnvKasiHOT) MepucTema, BOAHW CTPec
y npefeny KpyHe uma WHAWPEKTaH HeratMBaH YTWLAj Ha pafujaiHe [LUMEH3uje
Tpaxenga LWTO NOTBPhYyje KOHUEHTpaumja ayKCuHa Koja je NpucyTHa Yy KambujasiHoj
30HM (Larson, 1963). HakoH npecTaHKa n3gy»xmnsara bu/bKe TOKOM MpoLeca pacTerba,
fonas [0 onafjaka KOHLEHTpauuje aykcuHa W cMaTtpa ce fga je To pasnor 3a
NHULMparbe npenacka 13 30He paHor y 30HY nosHor gpseta (Larson, 1960). KacHujum
ncTpaxmeamwmma (Jayawickrama et al.,, 1997) je yTBpheHO fAa Ce CMarere HMBOA
ayKCUHa y GurbUM Hanasu y BUCOKOj Kopenauujy ca NoYeTKOM NpecTaHKa U3gyXKmBarba
n3gaHaka kog Pinus strobus L. hennjckn Typrop ANPEKTHO je 0ArosopaH 3a nosehare
AVMeH3nja hennja — Nepuoam HarnaweHor BOAHOT CTpeca NHULMPajy NPOMEHe TyCTUHE
YHyTap NpcTeHOBa npupacta — rojaea /laXXHWUX NpcTeHoBa npupacta (Zahner, 1963).
Kop yeTnHapa Huje NOTNYHO pasjalltbeH ed)ekar BOAHOT CTpeca Ha CUHTe3Yy hennjckmx
3anposa - Zahner (1963) ob6jawrasa ga fge6enn hennjcku 3MaoBM HacTanu ycnef
NMPOMeHe TyCTUHE Y YC/MOBUMA CYyLUe, Kaja je CMareHa akTMBHOCT KaMbujyma, He
pearyjy npeTepaHO HeraTMBHO Ha HefocTaTak Boge, AoK Whitmore & Zahner (1967)
Hanase fa BOAHM CTPEC UMa [JMPEKTaH HeraTuBaH yTuuUaj Ha meTabonmsam henmjcknx
31a0Ba.

Y ctyamju Van der Burgt (1997) ogpehmBaHa je cTapocT ctabana Takcognjyma, a
npo6sieM je NpefcTas/basia MojaBa AKHMUX MPCTEHOBa npupacTta (Mory ce Hahu 1 Kog,
CTapujux ctabana Takcoanjyma) HacTanu ycneg npoMeH/bMBUX KNUMATCKUX ycnosa. Y
Ty CBPXY je cTapocT ogpehuBaHa OKBMPHOM MPOLEHOM Tako LITO je 06yxBaheHo LWITO je

Moryhe Bulle rpyna FoAMlUUX NPCTEHOBA MpupacTa. Ha Hajayxum uceuumma,
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npoceyaH 6poj rogosa no rogunHu je 4.25. 136op rpyna npcTeHoBa nNpupacTa je BpLueH
Ha OCHOBY FOAMLLHET NEPUOAMLMTETA KaMBUjasTHOT pacTa.

Ynora napeHxuma Kcunema je BuwecTpyka. OH YydyeCTByje y npouecuma
TpaHcnopTa racoBa Kpo3 6W/bKy, UMa ynory y npoMeHW KOHUEeHTpauunje ogpeheHnx
mMaTepuja y ApPBETY, Kao 1 y 00pa3oBaky KaslyCHOI TKMBa HaKOH MOBpese.

Pe3ynTtatu uctpaxusara Priya & Bhat (1999) cy ce 6aBunm yTuuajeM nagjasuHa,
HaBOAHaBarba M CTapoCTU Ha NepuoauUMTET pacTa U CTPYKTYpPY [ApBeTa Kof BpcTe

Tectona grandis L. 1 gowwno ce o cnefehnx 3akibyyaka:

Behe KONMYMHe nafaBuHa npaheHe jakMMm yaapuma BeTpa yTU4y Ha nojavaHy

aKTUBHOCT Kambujyma, Tako fa ce obpasyje Beha KonmumHa apeeta

- He3aBMCHO Of CTapoCTV W CTaHWLUTA, HAKOH peakTuBMpara Kambujyma y paHo
nponehe (MapT-anpus), MakCUMyM KambujasiHe akTUBHOCTU Ce AOCTMXKE TOKOM
JyHa-jyna, lTo ce noksana ca Hajgehom KO/IMYMHOM najaBuHa

- jyBeHWnHa cTabna Ha HaBOAHaBaHMM MfaHTaXama nNPOAyKYjy AnUdy3HO-
MOPO3HO [ApBO TOKOM npBe 3-4 TrofguHe pacta HacymnpoT MpPCTeHacToj
MOPO3HOCTM KOja Ce jaB/ba M y MPBOj FOAWHW pacTa KO HeHaBOAHaBaHe —
KOHTPO/HE NNaHTaxe

- KaMbujanHu nepuoamumnTeT KoJ OBE BPCTe je MoA YTuuajem CcTapocTu ctabna —
jyBeHUHa cTabna nmajy Kpahu nepuo MMpoBara Hero 3pena crabna

- LUMpV MpCTeHOBU npupacTa ca Behum yyewhem Mo3He 30HE Ce Hasase Kop

JYBEHU/THMX CcTabana, AeMMUYHO U 360r NPoAy>KeHe KaMbujasiHe aKTUBHOCTU

Ko Mnahmx ctabana

CTpyKTypa fpBeTa MOXe HaroBecTUTW cTeneH 3arafherwa okonnHe — Liese et al.,
(1975) cy ncTpaxvBann aHaTOMCKY CTPYKTypy Picea abies KOHTaMWHUpaHy cymnop-
anokcmpom. Duenisch et al., (1996) oTkpuBajy Aa Ha CTaHULLTUMA MOJ jakuM yTuLajem
cTpeca of nonytaHarta, fonasv [0 obpa3oBarba Mare KOMNYMHE KacHOr [ApBeTa U
Takohe je yctaHOBMO Kof cTabana P.abies nof jakum ytuuajem 3arahera LWMpUHY
npcTeHoBa npupacta < 1 mm.

MoBehaHa KOHLEHTpaumja nonytaHata y Basfyxy AOBOAM [0 CMareHe AY>KUHe
Tpaxenga (Eckstein et al., 1981; Aszmutat & Knigge, 1987; Nimmann & Knigge,
1989).
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AHaTOMCKa KapaKTepuCTVKa [pBeTa CHaXXHO NoBe3aHa ca K/MMaToM Cy W NaXHU
npcreHoBn npupacta. Schweingruber (1980) je npBM KOPWUCTMO NaykKHe NPCTEHOBE

npupacTa y KI1MMaTosoLLKO-eKOMOWKUM CTyAnjama.

2.4. Pasnnke y MOpP(HONOLLIKMM N eKONOLLIKMM 0CO6MHaMa BpcTa poja
Taxodium Rich.

2.4.1. Taxodium distichum (L.) Rich.

Ha npupofHuM CcTaHULITUMA, BPCTa AOCTUXe BUCUHY oA 30-50 m M npeyHuK of
1-3 m, petko o 5 m. Kopa je cuBo-6paoHKacTe A0 LpBEHKacTo-6paoHKacTe 60je,
NANTKO BEPTUKAIHO MCNyuana U ofBaja Ce Yy KauwacTuM CNOjeBUMA CVYHO KOpW
Kneke. YeTuHe gy>xuHe 1-2 cm v wvprHe 1-2 mm, y OCHOBM rpaHyuLie pacropeheHe y
[iBa XOPU3OHTa/IHA HM3a. TO je NIMCTONaAHN YeTUHap Koju rybm YeTrHe TOKOM 3UMe.
JegHosoma je BpcTa. MyllKe M )KeHCKe LWuapuue — PenpoayKTMBHM OpraHn —
caspeBajy Yy TOKy 1 rofuHe. 3pene LumwiapuLe cy cuBo-6paoHkacte 6oje, NpeyHuKa 2-
3.5 cm. o ca3peBawy, >KEHCKe LUMLWapuLe ce pacnagajy u ocnobahajy ceme.
LLinwapuue ce y thasn nyHe 3penoctu pacnagajy un ocnobahajy ceme. Ceme je Ay>KuHe
5-10 mm (Hajayxe ceme y OKBMpY (hamunuje Taxodiaceae) U MPOAYKyje ce CBake
roguHe, annm ce 06UNHUjU YpPOA CeMeHa jaB/ba y nepuogy 3-5 roguHa. Ceme cagpxu
Hajuewhe 6-9 KnMUMHMX nuctuha (KoTunedoHa). Bpcta passuja nHeymatodope, Koje
MMajy, Npe cBera MexaHnykKy, a Aenom 1 (M3nosoLLKY PYHKLUN]Y.

Y nornefy TakCOHOMUje, BpCTa je Ayro TpeTupaHa Kao BapujeteT (T.distichum
var.imbricatum), mefyTmM, Ha OCHOBY oApeheHnX pasnvka y Mopgo/iormju y 0gHoCYy Ha
oCTa/le NpeAcTaBHUKe Poa, KnacuiuKoBaHa je y nocebHy BpCTy. Pa3nunke ce ogHoOCe Ha
Kpahe 4eTnHe, Kao M Ha eKOJoLLKe ycroBe - T.distichum npedepupa BnakHa cTaHMLITa
ca MaJloM KOJIMYNUHOM [OCTYMHUX XPaH/bUBUX MaTepuja y 3eM/bULLTY.

Y nornegy NpYpoAHOr pacrnpocTparera, apeas BpcTe obyxsaTta jyxHn geo CALL-
a of, dnopuge n 3anagHu of Tekcaca na cse [0 jyromctoka Oknaxome, a nparehu
TOKOBe BenMKMX peka Mucucunuja n Oxaja, nge o NnnHonca n NuamjaHe. Ctapnju
npumepuu BpcTe 3ay3umajy 1 nogpydja KaHage (Otasa, OHTapmo).

BpcTa npvpoAHO ycnesa y YCN0BUMa BXKHOT KMMaTta rae roguiiba KoamymHa

nagasvMHa Bapupa og 760 mm Ha nogpydjy Tekcaca go 1630 mm Aayx npasua
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npocTtuparba Mongcke cTpyje. Mako Bpcta Hajbosbe pacTe y ycnoBrMMa TOMNJIOr KnMmara,
NMPUPOAHO OrpaHuyerbe HEHOI pacTa y CEeBEPHUM Mpefe/iMma Huje Be3aHO 3a HeHY
BE/IMKY OCET/bMBOCT nNpemMa XnagHohu, Beh 3a Heke CNeunUUHOCTU  HEHNX
PenpPOAYKTUBHNX 3axXTeBa — Y YAa/beHM CEBEPHMM NOAPYYjUMa, penpoayKumja cagHor
maTepujana je yrpoxeHa 360r 4ectux nojasa negonoma. Ctabna sehmx BucrMHa umajy
N3paXEeHWjy CMOCOOHOCT TO/epaHuMje 3HATHO HKMX TemrepaTtypa U HUXKer cTeneHa
BIXKHOCTW.

Y nornegy 3em/buiTa 1 TOMorpaduje TepeHa, BPCTa pacTe Ha paBHUM TepeHuma
ca aflyBUja/THUM 3eM/bULLITEM HAaAMOPCKe BUCKMHE A0 50 m, nako ce nojeamHa ctabna y
obnactu Tekcaca nexwy Ao 500 m HagMmopcke BucuHe. T.distichum ce yobuuajeHo jaBrba
Ay nprobaba peka Koja Cy NMoBPeMEHO MnJaB/beHa BENMM KOMMYMHA PeYHOr My/ba, 3a
pasnuky of BpcTe T.ascendens Brogn. koja ce jaB/ba Ha nogpy4juma CUpOMaLLHUM
peyHuMm myseem. T.distichum je TonepaHTaH npema MasioM CIMHUTETY, &l PeTKO
pacTe y 3acnateHUM NprMobanH1M Nogpy4juma.

Y MOYBapHUM YCOBUMa, K/njakbe CEMeHa Ce OfiBMja Ha C/ojeBUMa Off MaxOBUHE.
CeMe reHepa/lHO He Kuja nof BOAOM, afiv MOXe 3aapxaTu ButanHoct go 30 gaHa
npoBefeHNX y aHaepobHUM ycnosuma. Ca fpyre cTpaHe, K/injawe CEMeHa je reHepasiHo
OTeXaHO Ha 00/be ApeHMpaHOM 3eM/bULITY 300r HefjocTaTKa MOBPLUMHCKE BOfE.
3em/buLLITA KOja Cy caTypucaHa y nepuogy og 1-3 mecelia HaKOH ornafaka CemeHa cy
HajrnoJecHNja 3a HeroBo Kaunjawe. HakoH Knnjawa cemeHa, cafHuuUe mMopajy Aa pacty
[OBO/bHO 6P30 Tako fa UM KpyHe 6yay W3Haf BNaXHOTr 3eM/bULLTA TOKOM Beher gena
BeretaumoHor nepuoga. CagHuue Bpcte T.distichum mory ga nogHoce ymepeHO
3acemMBarbe, aM MM Tpeba NyHa [HEBHa CBET/IOCT 3a HopMmanaH pacT. CafgHuue y
MOYBapPHNM YCnoBMMa 0BMYHO AOCTMXKY BUCUHY of 20-75 cm TOKOM MpBe rogunHe
XMBOTa. PacT ce npoBepasa Kaja ce cajHuLa y NoTnyHOCTX MOTONWU y BOAY, YMMe ce
CUMYNUpa NaB/bere — OL/I0XKEHO MNaB/bekbe A0BOAN A0 YrHyha cagHuMua.

Y pacagHu4kum ycnosuma, ceme T.distichum  nokasyje ouurnegHy nojaBy
JOPMaHTHOCTM Koja Ce MOXe npeBasuhyv NPUMEHOM  PasMUMTUX  TPeTMaHa,
YK/byuyjyhu MeTog XnagHor cTpaTugnkoBara CeMeHa UK noTanakwe CeMeHa y Bogy Y
Tpajarwy of 60 gaHa. Kaguvue y pacagHuumMMa ce 3aCHUBAjY cafllbOM ceMeHa y nponehe

Koje je mpowno ogrosapajyhe TpeTmMaHe WM cafkbOM CEMEHA Y jeCeH Koje Huje
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nponasuno Kpo3 TpeTmaHe. CagHuue O6WYHO Yy pacafiHUYKMM YCMOBUMA [OCTUXY
BUCUHY 75-100 cm TOKOM MnpBe roguHe.

Heonxo4HO je BPLUMTU KOHTPOSTY KOHKYPEHTCKe Beretauuje y WHTepBaly Of
roguHy unn Buwe AaHa 3a Ou/bKe Koje cy cafjeHe M3BaH MOYBapHWX ycnosa. [eT
roguHa HakoH cafhbe, Ha CTaHMLWTUMa Ha nogpydjy dnopuie koja cy buna cnabo
ApeHVpaHa, NpeXxuB/baBare cagHnLa je 6110 BUCOKO, ann Cy BUCKMHe bune nosehaHe 3a
cgera 30-ak cm, BepoBaTHO 360r Gyjarba OKO/IHE KOPOBCKe Beretauuje.

OBO je jegHa 0f, PETKMX YETMHAPCKMX BPCTA KOja Ce MOXe pasmMHOXaBaTu U3
n3faHaKa — BereTaTMBHNM NyTeM. YT/1aBHOM Ce U3faHLM NPOAYKYjY M3 NaweBa Mnagmnx
ctabana, anm n ctabna ctapoctn Ao 60 rogmMHa mMory fatu 3apase U3faHKe YKOSIMKO ce
cTabna obope TOKOM jeceHM unu 3ume. MehyTm, OrncTaHak naweBa je Beoma
npobsemMaTyaH M OHW KOjU Mpexuse, 06UYHO Aajy AedopmmcaH xabutyc U He pdajy
[pBO Beher KBaMTeTa.

Ceme He Kvja noj BOLOM M BeOMa PeTKO Kauja Ha A06po ApeHMpaHOM
3eM/bULLITY — CafHuLEe JO6PO YCreBajy Ha caTypucaHOM, He 1 M/1aB/beHOM 3eM/bULLITY.
HakoH K/uvjawa ceMeHa, cafiHuLe mopajy 6p30 f[a HanycTe HaBMaXeHO 3eM/buLiTe —
06MYHO TOKOM MNPBE roAuHe A0CTUIrHY BUCKMHY 20-75 cm. CagHuue M3ymmnpy YKOINKO
Cy nnae/beHe fyXe of 2-4 Heferbe. V3 TOr pasnora je npupogHa pereHepauuja
oHemoryheHa Ha KOHCTAHTHO M/1aB/beHUM CTaHULITMMA TOKOM BeretaumoHOr nepuoga.
Y NOBO/bHUM CTaHULLHWM YCNOBMMa, BPCTa pacte 6p30 U Yy BUCUHY U Y Aeb/bUHY Y
MnaheM y3pacHOM [06y, a MOTOM [0/sia3n A0 MocTerneHor naga. Meperwem BUCKUHE
cTabana y pa3nMumnToj CTapocTu, YTBphHEHO je Aa AOCTMXKY BUCMHY 04 3 m Y 5. rognHK
cTapoctu, 21 m y 41. roguHn ctapoctn n 36 m y 96. roguHM CTapoCcTU. Y CTaHOB/LEHO
je fa ce BUCMHCKWM MpupacT LpacTUYHO cmakbyje y crtapoctu of 200 roguHa. Heku
npumepum Bpcte T.distichum goxuse ctapocT v npeko 1000 roguHa. YecT je npobnem
ofpefuBare TayHe CTapOCTW KOA jako cTapux cTabana 360r HeaocTajara NojefnHNX, Tj
obpaszoBarba TK3 JIWKHUX MPCTEHOBa Mpupacta KOju Cy Y3POKOBaHM CTPECHUM
YCNOBUMa CMOJbHE CPefuHe.

Crabna T.distichum pacna y MOYBapHMM YyC/lioBUMa pas3Bujajy  TK3
nHeymatoope, AOK KOpeH cTabana paciMx Ha CyBOM CTaHWWTY Hema Ty
KapakTepucTuky. Haye, nHeymartodgope Cy ApBeHaCTM n3pallTaju Koju ce opmmpajy

13 KOPEHOBOT CUCTeMa 13Haf Tna unn Boge. Hajnpe ce Mucamnio ga um je gyHKuumja aa
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06e30e/ile KNCEOHUK KOPeHY, YKO/IMKO Ce pasBuja y TUMUYHUM YCNOBMMA MOYBapa, Tj
MaHrpoBa, rfe je aepauumja jako ortexxaHa. MehyTum, HbuMxoBa rnaBHa (yHKUMja je
MexaHM4Ka — umajy ynory fa ctabunmsyjy crabno v gpxe ra y BepTUKasHOM NonoxXxajy.
MHeymartoope WwTuTe cTabso 0f MeXaHWUKMX yaapa jakux, 0ONyjHUX BeTPOBa.

T.distichum Hanagajy nojeanHn natoreHn. HajonacHuja je r/bmea Stereum taxodii
KOja y3pOKyje TK3 neraBocT KopeHa. Hanaga cpyeBMHY XMBUX cTabana, 06uuHo nayhm
0f, KpyHe na HaHuxe. Heke fpyre r/bmse Takohe Hanazgajy 6e/bMKy v CpUeBUHY, an
00MYHO He Y3pOoKyjy 036u/bHuje wTeTe. ojeanHn naTtoreHn UHCEKTW nonyTt Systena
marginalis » Archips goyerana Mory pgoBectM [0 036wubHOr owrTehewa crabna
YHULITaBakeM YETUHa, LWnLapuLa nnn kope. O rnogapa je gabap wreTaH, Noce6HO 3a
Mnafle cafHMLUe 4Ynju KopeH owwTehyjy y jyBeHUHOj (pa3n oHemoryhaBajyhu mniafoj
OW/bLUY [a Ce YKOPEHM M YECTO YHULLITE YATaBe NaHTaXke 3a KPaTKo BPeMe.

OBa BpCTa MMa OpHaMEHTa/IHX 3Ha4aj, a APBO jOj je 360r TEKCType M KBaUTETa
M3Yy3eTHO LeHeHO. [punnkoMm KynTuBmMcara, MOXE Ce pasBujaTh Yy LUMPOKOM
AMjanasoHy 3eM/bULLHMX YCNOBa, YK/bydyjyhv v [o6po ApeHMpaHa 3eM/bULLTa, Ha
KOjuMa je Yy MpUPOAHMM YC/IOBMMA OMCTaHaK BPCTe YrpoXKeH 360r HemoryhHoctu
MNagux cafHuua fa ce u3bope ca KOHKYPEHTCKOM KOPOBCKOM  Beretauujom.
Kyntusucatre je foCTa YCNewHo 40 CeBEpHNX rpaHuLa apeana pacnpocTvpamwa U nae
0f1 ceBepa na [0 Kpajwer jyra KaHage. Beoma je ycnewHo KynTMBucaH Ha Nogapydjy
EBpone, Asunje 1 y cBum gpyrum obsactMma CynTponckor knumara. MefyTum, Bpcra
3axTeBa jako TOMa feta 3a CBOj pacT — Kaja ce y3raja y obnactMma ca CBEXWUjuUMm
neTuma, y 061acTV OKeaHCKOr K/MMaTta, pacT je BeoMa YCrOpeH, a Ypoj CeMeHa 3HaTHO
pehu of yobuuajeHor.

Crabna T.distichum nocTvxy 3aBmgaH NPUHOC [pPBHEe Mace Ha MPUPOLHUM
CTaHULITUMA — NOjefIMHN NPUMePLY 0CTBapYjy 3anpeMUHCKM npupact of npeko 1000
m3/ha. Ctabna oBe BpCTe pacna Yy MOYBapHUM Yycnosuma cnagajy Mehy
HajnNpPOAYKTUBHM]jE eKOCUCTEME Ha 3eMaHCKOj Kyr/in.

[pBO je Beoma LiereHO 360r OTMOPHOCTM Npema Blaxerwy. Moxe ce KOpucTuTn y
pasHe CBpPXe, a MoCebHO je LieHheHo y pe3bapcTBy, AOK Mere Koje CBOjUM [Ae/loBaHeM
cTBapa r/bmBa Stereum taxodii fajy ApBeTY BenuKy AeKopaTMBHY BPEAHOCT M TakKBO
[PBO Ce KOPUCTY 3a YKpacHO obnarare 3ugosa. Takohe ce 4pBO MoKasasio NorogHuM 3a

rpafjeBUHCKe CBPXe, Kao Ha MPUMep NPy NOKPUBakby KPOBOBA.
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2.4.2. Taxodium ascendens Brogn.

T.ascendens je BpcTa MOpPMOOLIKM BeOMa canyHa BpcTu T.distichum n mHorm
NCTpaXXMBaYM je cmatpajy HeHuM BapujeTeToM. Mehytum, n3melly oBe [fBe BpCTe
noctoje ogpeheHe pasnuke. bUTHa pasnka ce ogHOCKU Ha 06/IMK M pacnopes YeTuHa —
Kog BpcTe T.ascendens, YeTUHe Cy rycTo npubyb/beHe MehyCOo6HO Ha rpaHyuMuama, a
kog BpcTe T.distichum cy 4yeTuHe NMHeapHO pacriopefeHe y [Ba pefa Ha rpaHynLama.
paHunue kop Bpcte T.distichum cy XOpU3OHTaHO MOCTaB/beHE, AOK KO BpCTe
T.ascendens vMmajy y3nasHu TOK, O4HOCHO YCMepeHe Cy Ka BpXYy Kpolike. T.ascendens
Hunje nonyt BpcTe T.distichum cknoH obpasoBawy NMHeymarogopa, a YKO/MKO ce TO
A0roan, oHa cy 3HaTHO Kpaha 1 3a06/beHOr 06/MKa.

OBe [Be BpPCTe HMje YBEK je[HOCTaBHO Pa3/IMKOBaTW Y MPUPOLHWM YCNOBUMA.
Mnagu, 6p3opactyhu npumepuy BpcTe T.ascendens 4ecTo MMajy YeTUHe Koje nuye
OoHMma Kof BpcTe T.distichum. T.ascendens reHepasiHO MOCTMXKE Makbe BUCUHE,
MakCcumasHO 40 25 m, [OK je HajuMno3aHTHMjU NpUMMepaK OBe BPCTe Y CMUCY
AVIMEeH3Mja OTKPUBEH Y aMepyyKoj CaBe3Hoj Apxkasu Llopuinja — BucuHe 41 m v npcHOTr
npeyHuKa og 2.3 m.

CTaHMWTa KOja HacerbaBa BpcTa T.ascendens cy nnuTka 3abapeHa U BnaXHa
npuobaHa nogpydja Ha jyrouctoky CA/l-a Ha notesy of BupuuHuje ao JlymsnjaHe.
ViMa marm apean pacrpocTparbera y ofHocy Ha T.distichum m peTko pacTte ayx
MOTOKA M PeYHUX TOKOBA WM Y NJIaBHUM MOYBApHUM MOAPYYjuMa Koja cy yobuuajeHa
cTaHuwTa 3a T.distichum. PeTKo ce Hafasu Ha HaAMOPCKMM BUCHHaMa n3Hag 30 m.

Ekonorunja Bpcte rosopu fa vma Behun CTeneH 3aBUCHOCTU Of KUCENNX 3eM/bULLITA
y ogHocy Ha T.distichum, ga je xennothmTHa BpCTa Koja ce Hajbosbe pa3Buja Kafa yXKmnea
notnyHy CyH4YeBY CBET/IOCT, a Yy MOrfiedy BNXHOCTWU 3eM/bMLUTA, LOOPO pacTe Ha
CYB/bMM, HELLTO BULUMM MOMI0XajuMa, Mako ce Ty of Npupoje He jae/ba. CeMe Hajbosbe
K/vja y BNaXXHOM CyncTpary.

BaxxHa pa3nuka nsmehy oBe e BPCTe OAHOCK Ce Ha CTaHWLIHEe YCNOoBe Y KojuMa
ce pasBujajy. T.ascendens ce jaB/ba Y YCNnoBMMa MnocTojarka crajahe Bofe, crabe
CHabeBEHOCTM 3eM/bULLHOM CyMncTpata XpaH/bUBWM efleMeHTUMa W MOBPEMEHUX
LWymcKmx noxapa. Ca gpyre ctpaHe, T.distichum ce jaB/ba y nogpyyjuma ca ymepeHumM
NMPOTOKOM Tekyhux BoAa, BehOM [OCTYMHOWNY HYTpUTWjeHaTa Yy 3eM/bULLTY U Y

yCNoBMMa peTKe MojaBe LUYMCKMX moxapa. Kaga T.ascendens pacTe Ha 3eM/bULLTY
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CMPOMALLIHOM XpaH/bMBMM MaTepujama, Kao Yy YCMOBMMAa Ha MOApyYjy CeBepHe
dnopuae, pacT My je MPUAMYHO YCMOpeH M Ae6no je YecTo 3aKpK/mbano. Hema

3Ha‘-lajHVIjl/IX naToreHa, Tako ga HemMa n0Tpe6e 3a HAPoO4YnTNUM MepamMa 3allTUTE.

2.4.3. Taxodium mucronatum Ten.

MpupofHW apean pacnpocTpareHa BpcTe 0byxsarta: ['BaTemany, Mekcuko 1 aeo
CA/-a (o6nact Tekcaca). Bpcta mma nupammnganaH 061vK KpOLLHE Y jyBEHUTHOj (ha3u
pa3Boja, ann ca CTapeHweM [ona3n A0 MOCTeneHor 3aob/baBakba KpyHe Koja Aobuja
KOHWYHY (hopmy. OocTmxe BucruHy 30-45 m. BpcTy oanunkyje HeyobuyajeHo rycT pact
Kako Ce Mae Of Bpxa Ka OCHOBW, YaK M Yy Cnyyajy Miagux npumMepaka. YeTuHe cy
naHLeTacTe, NIMHeapHO pacriopefieHe Ha rpaHyMLama, jeHOCTaBHe, a LUMLIApULE CY
OB&/THOI U/IN KPY)KHOr 06/1MKa. Y nornefy 3axTeBa npema CBeT/I0CTH, XeIMOUTHA je
BpCTa Koja ce Hajbo/be pas3BWja Yy YCnoBMMa MNyHe OCBET/beHOCTU. [lpedepupa
pasnnuunTe 3eM/bMLUHE CyncTpate — nofjjefAHako [Jo6po ycneBa Ha TIMHOBUTOM,
MNOBaCTOM W MECKOBUTOM T/y, Ha 3eM/bMLWITY ca Cnabo ankKaJHOM W KKCE/oM
peakumjom, Kao 1 Ha NiaBHOM, J06PO APeHMpPaHOM TepeHy. YMepeHOo je To/nepaHTHa
npemMa cywmn. Bpcra je Koja Hema Be/IMKW MHBa3MBHM noTeHuumjan. Cnaga y gpsehe Koje
HeMa 3Ha4ajHUjuX naToreHa v PeTko 060neBa.

T.mucronatum nma nupammnganHy KpoLuy 1 360r nenor xabuTyca, YecTo ce raju
y ypbaHuMm npefenvMma 13 XOpTUKYNTYpPHUX pasnora. Hema mn3pasuto gy60K KOpeHOB
CUCTEM M He MOCTOjXU OMAacHOCT Of MOTKonaBaka TepeHa. CpyeBMHA jOj je U3Y3eTHO
OTMOPHa Npema nojasu TPYEXMN.

Mako Huje y npaBoOM CMWCNY peyn APBO MOYBapHWUX Npegena nonyTt ocTanx
npefcTaBHMKa OBOTr pofa, T.mucronatum jako f06po ycrneBa Ha BaXXHOM 3eM/bULLHOM
cyncTpaty. Ceme My K/nja UCK/bYYMBO WAW Y BOAM WKW Y BNAXHOM 3em/buity. Of
Mepa Here, HEOMXOLHO je caMO MOBPEMEHO M3BPLUMTM Ope3nBake Kako 6u ce
OACTPaHN/I0 MPTBO [PBO, Ka0 N HEXe/beHe rpaHe y foHeM feny Aebna Koje yTudy Ha
n3rnep xabutyca. [e6s10 je 40 NO3HE CTapoOCTM M3Pa3nUTO MPaBo N BeOMa PETKO [0asu
[0 nojase gehopmuTeTa NOMNYT 3aKPUB/LEHOCTU. PacT TecT-cTabana je 610 yrpoxeH
camo Ha ornefHUM napuesama Ha Kojuma Hema 3a/vMBarba. PasMHOXaBa ce UCK/bYUYMBO

reHepaTMBHUM NyTeM (U3 CEMEHA).
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2.5. KapakTepucTuKe aHaToMcKe rpahe npunagHuka gamunimvje
Taxodiaceae F.W.Neger

AHaToMCKY rpahly Ha HMBOY uene hamunuje Taxodiaceae onucao je Bacusbesuh
(1967).

dammnmja Taxodiaceae obyxsata 10 pogosa: Taxodium Rich., Sequoia Endl.,
Metasequoia Miki, Sequoiadendron J.Buchholz., Sciadopitys Siebold & Zucc.,
Glyptostrobus Endl., Cryptomeria D.Don, Athrotaxis D.Don, Taiwania Hayata. u
Cunninghamia R.Br.

[MpoceyHe AMMeEH3Mje NyMeHa paaujanHuX Tpaxeunga Kof ose haMuinje M3Hoce
30-100 pm y paHOM, OAHOCHO 6-24 um y no3HoM ApBeTy. lNpeyHUK Tpaxemga paHe
30He m3Hocu 35-90 pm, a no3He 30He 35-75 um. [eb6/bMHa 31aoBa Tpaxenga paHor
ApseTta je 1-5 um, a no3Hor gpeeta 5-10 pum.

Bpoj Tpaxeuga no 1 mm?2 nonpeyHor npeceka je pasnuuut — Taxodium distichum
(L.) Rich. nma y npoceky 300-500, na 4yak y Hekum cny4yajesuma 1 go 1000 Tpaxenga
no 1 mm? nonpeuHor npeceka. Kog Sequoia sempervirens Endl. je npoceyaH 6poj
Tpaxenga 500-1150, kog Cryptomeria japonica D.Don 2000-3600, a kof pofa
Taiwania Hayata. n go 5000 Tpaxeuga no mm? .

[MpeyHnK HafCBONEHMX jaMuLa Ha pajujasiHAM 3UL0BUMa Tpaxenaa Takohe Beoma
Bapupa u Kpehe ce og 9 go 22 um (Bacurbesuh, 1967).

HapfceoheHe jamuue ce Hanase y jedHOM uaun Aea Hu3a. Kog wmpumx tpaxemga ce
mory Hahu jamuue nopehaHe y Tpu (Cryptomeria D.Don, Sequoiadendron J.Buchholz),
na Yyak u 'y 4 Husa (Taxodium distichum (L.) Rich).

Ha pagvjanHuMm 3upoBuMma Tpaxeufa Hanase ce KpyrnHe HaacBoheHe jamuue
namehy Kojux ce, Kaga Cy pacropeheHe Yy Bulle HWM30Ba, MOry Hahu JfioKasHa
3agebmwarba — Kpacyne. Kpacyne cy 0CO6eHOCT 0Be (hamunnje M MOry OUTK HeXHe,
Heynazi/buBe U Beoma yousbuse.

Jamuue Koje ce Hanaze Ha No/bMMA YKpLUTawa akcujasiHuX Tpaxenga Wu
napeHxXumaTuyHuX henvja Tpaka nMrHyma (pagujasHm npecek) cy takcongHor tuna. To
Cy nonyHafceoheHe jamuue AeNMMUYHO fieBKacTor o6smka. Mopyc um je wmpu of,
mapra y Behem geny jamuue 1 3ug ce cnyLwiTa CTPMO 0f, nopyca npema mapry. Oaj Tvn

jammnua HapoUumnTo Kapaktepuiue pogose Taxodium u Sequoia.
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AKCujasTHM NapeHXmnM ce Hanasu Koj CBUX pofoBa M3y3eB Kof poaa Sciadopitys.
XOpU30HTa/THU 3MA0BW aKCKjaJTHOT NapeHxrMMma cy Kog, BehruHe pogoBa Uav rnatku unm
ca HeXHUM 3aaebrbarbyMa, a caMo Kog BpcTa M3 poga Taxodium ce jaB/bajy jacHa
3ape6/barba y BUAY YBOPOBA.

Tpake NUrHyma cy xomouenynapHe (6e3 CMOMHUX KaHana y ApBeTy) U3y3eB KOf
Sequoiadendron giganteum.

XOpU30HTa/IHM 31UA0BM NapeHXMMaTUYHUX henunja cy nnm rnatku (Sequoia) nam
nMajy mawu nnn Behu 6poj npumapHuMx nosba jamuua (Taxodium). TaHreHumjaiHu
31a0By hennja Tpaka MMrHymMa Ccy YBeK rnaTku.

BucuHa Tpaka nvMrHymMa Bapupa 3aBUCHO Of, poja — Kof Sequoia W3HOCKU Yy
npoceky 1-30, a kog Taxodium 1-60 napeHxumaTuyHux henuja.

bpoj Tpaka nurHyma je takohe BapmjabunaH — kof Sequoia ce Hanasm 30-40, a
Kog Taxodium 50-60 Tpaka iMrHyma no 1 mm? nonpeyHor npeceka.

Tpake NMrHyma yriaBHOM jeHOpPeHe, PETKO ABOPeAHE.
2.6. Pasnnke y aHaToMCKoOj rpahu Bpcta poga Taxodium Rich.
Greguss (1955) ce 6aBMO WUCTpaXMBaweM aHaTOMCKe rpahe ApBeTa

rofloceMeHnLa, Npu Yemy je OeTa/bHO 06YXBaTMO U TPU HajBaXKHWMje BpCTe M3 pofda

Taxodium.

2.6.1. Taxodium distichum (L.) Rich.

Makpockorcka rpaha — 6akyrbaBa BpcTa (Hema cpueBuHy). MpcTeHoBM npupacTa

LMpokmM (bp3opacTyha BpCTa), rpaHMLa NPCTEHa NpupacTa HUje HajjacHuje n3paxeHa.
MpcTeHOBM NpupacTa UMajy KOHLEHTPUYHY UK TanacacTy qopmy. INpenas 13 paHor y
MO3HO APBO MOCTEMNeH ca CBET/IMje 000jeHOM 30HOM paHOor ApBeTa. Yuewhe Mo3HOr
ApBeTa yHyTap NpPCTeHa npupacTa U3HOCKU 40 ¥4 HEeroBe LUMPUHE, LUTO Ce NO3UTUBHO
oflpakaBa Ha MexaHW4YKa CBOjCTBa KCuiema. Tpake IMrHyma ce He BUAe FO/IMM OKOM.
BpcTa Hema CMO/IHE KaHane y APBETY HUTK CMOJHe Keculie Y Kopu. Kopa LpBeHKacTo-

cMmefja, y MiafocTy rnaTka, jejHOC0jHa, a 'y CTapocTy NOTaMHM U KamLwacTo UCMyL.
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MwuKpocKoncka rpaha — akcujasHe Tpaxemae 6e3 cnupanHux 3afebrbarba. Ha

pagvjanHUM 31MA0BMMA akCUjaIHUX Tpaxempga ce Hanase HafAcBoheHe jamuue —
pacrnopeheHe cy y jefHOM pefly WKW Ce eBeHTYasTHO Haslase Mo 2 HafCcBoheHe jamuLie no
WNPUHK Tpaxenge. Tpaxeuae MNO3HE 30He [febennx, NMrHupuumpaHnx henmjckux
310Ba 1 YCKMX NIyMeHa 06aB/bajy MexaHWUKY, a Tpaxeunzie paHe 30He LMPOKUX JlyMeHa
N TaHKUX, LEenyno3HnxX 3naoBa, BpLUe (IM3N0NOLLKY (CMPOBOAHY) (PYHKUM]Y. TpevyHmK
Tpaxemga paHor gapseTa Kpehe ce y uHTepBasly 30-100 pm, a nosHor 6-24 pum.
TaHreHumjaiHn 314 Tpaxemja YrnaBHOM [flafiak, caMoO Ce W3Y3eTHO MOry jaBuTu
yBopoBu. [ycTmHa Tpaxenga no 1 mm? nosplunHe msHock 200-300, pehe 500. Tpake
NNrHyma jefiHOpeAHe, PeTKO ABopedHe. XomouenynapHe cy rpahe (Hemajy CMOSTHUX
KaHana y fApBeTty), BUCUHe 1-20, a 4eCTo Cy BMCOKe M npeko 30 napeHXMMaTUYHNX
henmnja. Bpoj Tpaka MrHyma 50-60 no 1 mm? noBpLUKHE. AKCUjaNHK MapeHXuM ApBeTa
YOU/bMB Ha MOMPEYHOM Mpeceky Yy MO3HOj 30HM MNpCTeHa npupacTa, Kao U Ha
paguvjanHOM Mpeceky Yy BuAy Hu3oBa henvja. Ha nosbMmMa yKpLUTawa akCujasiHUX
Tpaxemga W napeHxumatuyHux henmja  Tpaka MrHyma Hanase ce  2-8

nonyHaacBoheHnX, TaKCOUAHMX jammua.

2.6.2. Taxodium ascendens Brogn.

Makpockoncka rpaha — 6akysbaBa BpcTa (6e3 cpyeBuHe). MpcTeHOBU npupacTta

penatmBHO Ycku (cnopuje pacte of Taxodium distichum), cnabo yourbmBm, ca jefBa
BUA/bMBOM rpaHMuoM. O6AMK NPCTeHOBa NpMpacTa je KOHUEHTpuYaH. Npenas u3 paHor
y NMO3HO APBO MOCTerneH. 3aCTyn/LEHOCT NMO3He 30He YHYTap NpcTeHa npupacta oko 20-
30 % yKynHe LUMPUHE NPCTeHa NPUPacTa, WTO YTMUYe NOBO/bHO HA MeXaHUYKa CBOjCTBa
Kcunema. Tpake /IMrHymMa ce He BUAe rO/IMM OKOM Ha MOMPeYHOM Mpeceky, AOK Ha
pagunjanHoM fajy apseTy 6nar cjaj. Bpcta Hema enuTenHM NapeHXnm (CMOSHE KaHane)
y [ApBETY HWUTK CMOMHe Kecuue y Kopu. Kopa gebna nofgy>kHo m3bpasgaHa, CBET/IO-
MPKO-CMeha, y CTapoCcTV NoTaMHU U KamLacTo ce 0fiBaja.

MuKpocKoncka rpaha — akcujasHe Tpaxemae 6e3 cnupanHux 3afebrbarba. Ha

pagujanHuM  3440BMMA akKCUjaiHUX Tpaxemja ce Hanase HaacsoheHe jamuue
pacnopeheHe y jegHoMm peay. O61MK Tpaxemaa paHe 30HE je LWECTOYraoH, a No3He 30He

npasoyraoH. LLivpuHa pagmjanHmx Tpaxenga paHor gpeeta 22-40 um, a No3HOr fpeeTa
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8-10 um. TaHreHymjanHu 3upa Tpaxempga yrnaBHOM rnagak, pehe ca 1-2 uyBopa.
MexaHnuKy (YHKUMjy 06aB/bajy Tpaxeuae MO3He 30He YCKUX NlyMeHa U [aebenux,
NNTHUGUUMpPaHUX hennjcknux 3naoBa, AOK CPOBOAHY (DYHKUMjY BpLUE Tpaxenpe paHe
30HE LUMPOKUX NlyMeHa M YCKUX, LenynosHmx henmjcknx sugosa. bpoj Tpaxemga no 1
mm? nospwuHe usHocu 400-500. Tpake nWUrHyma jefHOpPefHe Wau [ABOPedHe,
xomouenynapHe rpahe (Hema CMO/HUX KaHana). BucuHa Tpaka nurHyma 1-15, pefe 20
napeHxumatuuHux henuja. bpoj Tpaka nurHyma mo 1 mm? je 75-80. AKcujanHu
MapeHXnM rpaHnYaH-oCKydaH, Kof cTapujux crtabana ce jacHuje yoyasa. Ha nosbuma
YKpLUTawa napeHxmmatuyHux henvja Tpaka IMrHyma 1 akcujasHux Tpaxenga Hanasu

ce 2-4 nonyHafcBofeHNX, TaKCOUAHUX jamuLia.

2.6.3. Taxodium mucronatum Ten.

Makpockoncka rpaha — 6akyrbaBa BpcTa (6e3 cpueBmHe). MpcTeHoBU npupacTta

penaTMBHO LUMPOKW, MApPKaHTHM, Ca jaCHO BUA/BUBOM rpaHuuoM. O6/MK nNpcTeHOBa
npupacTta KOHLUEeHTpUYaH unu 61aro sasiosuT. Npenas n3 paHor y no3Ho 4pBO owTap —
n3Baja Ce paHa 30Ha CBET/IMjOM 60jOM Y OAHOCY Ha TaMHWjy HUjaHCYy 60je MO3HE 30He.
Mo3Ha 30Ha 3ay3uma Ao 1/5 wmpuHe NpcTeHa npupacTa, 360r yera Mano 3aocTaje y
nornefy MexaHW4kux CBOjCTaBa Yy OLHOCY Ha Apyra fBa MpefcTaBHMKA popga. Tpake
NMTHYMa Ce He BMAe Ha MOMNPeYHOM MpeceKy, a Ha pagnjanHoOM fajy ApBeTy 6nar cjaj.
Bpcta Hema CMO/IHE KaHasne Yy ApBETY HU CMOJIHE Kecuue y Kopu. Kopa 6paoHKacTo-
nenesbacte 60je, Ayro ocTaje rnarka M TeK Y MO3HOj CTapocTu MUCnyua Yy Y34Y)XXKHUM
Tpakama.

Mwukpockoncka rpaha — akcujasiHe Tpaxeuae Hemajy cnmpanHmx 3agetrbara. Ha

pagujanHuM  3440BUMA akCUjaslHMX Tpaxemga Hanase ce HagcsoheHe jamuue
pacrnopeheHe y jeJHOM, eBEHTYaNHO [Ba pefa. Tpaxenie paHe 30He M304ujaMeTpuUHe
[0 LlecToyraoHe, a No3He 30He yeTBpTacTe opme. MexaHUUKY PYHKUM]Y 06aB/bajy
Tpaxenzge No3He 30HE YCKUX NlyMeHa 1 aebennx, MurHnguumpaHnx henmjckmnx 3uaosa, a
CMPOBOAHY BpLUe Tpaxemfe paHe 30HE LUMPOKMX JIyMeHa W TaHKMX, Lenyno3HuX
henunjckux 3ngosa. PagunjasiHa WMpnHa Tpaxenga paHe 30He nsHocu 35-40 um, a nosHe
8-10 um. Ha TaHreHumjanHMM 3uA0OBMMa Tpaxempaa ce Hanase 6pojHa Heslagebrbana

MecTa Y BUy rpaHUYHKX jammLa Kpy>KHOT UK enmncacTor 06/mka. MycTuHa Tpaxenaa
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no 1 mm? nosplmnHe nsHocn oko 500. Tpake nuUrHyma jefHopeaHe, pehe AsopeaHe,
xomouenynapHe rpahe. BucuHa Tpaka nurdHyma usHocum 1-12, usysetHo 20-26
napeHxumatuyHux henvja, a y npoceky ce Taj 6poj Kpehe y oncery 8-10
napeHxumatuuHux henmja. Bpoj Tpaka MrHyma no 1 mm? usHocu 65-70. AKCHjasHV
MapeHXMM rpaHnYyaH-0CKYAaH M MOXKe Ce MaX/bMBUM MNocMarparbeM 3anasutu Ha
MOMPeYHOM MpeceKky Yy MO3HOj 30HM roja Yy BMAY TamMHMX Tadkuua. Ha nomuma
YKpLITawa MNapeHXnMaTnyHnX henmnja Tpaka AMTHYMa W akCujallHUX Tpaxeuja ce

Hanasu 2-4, pefe BuLLIe TaKCOUAHMX, NMONYHAACBONEHUX jamuuia.

3. UN/b NCTPAXXVBAHA

"NaBHK pa3nor 3alTo je TakcoaMjym ofabpaH NMEXM Yy YMHEHMLM [a OBa BPCTa,
ca aHaTOMCKe CTpaHe, Ha nogpydjy Cpbuje yonwTe Huje obpaheHa. Liumb je ga ce Ha
OCHOBY aHaTOMCKMX CBOjCTaBa Kcusema cTabana ca [iBa pasnimuuta fiokasmTeTa yTBpae
pasnnke y CeKyHAapHOj aHaTOMCKOj rpafju U yCTaHOBM KaKO CTaHWULLITE YTUYe Ha HUX,
a NnoToM ce, Ha 6a3n [eTasbHO UCTPaXKEHe, Mpe CBera MakCpPOCKOMNCKe U MUKPOCKONCKe
rpafe, NpoueHe TEXHUYKA U ynoTpebHa CBOjcTBa ApBeTa. Takohe, AMHaMMKa pacTa U
OfHOC NojeAuMHMX efnieMeHarta rpahe ApBeTa Mpema LWMPUHWM U CTapoCTM MPCTEeHOBa
npupacta, mMory 6uTW jacaH rokasaTe/b WCMIaTMBOCTM OCHMBaka BEhMX LLIYMCKUX
nnaHTaXa ca OBOM BPCTOM KoOje je, 3a caga, Ha nogpydjy Cpbuje y NOYETHO],
nHUUKMjanHoj dasn. MacoBHuje yBOhewe Takcoaujyma y geHapodropy Cpbuje 6m
HeraTMBaH TpeHA AOMMHaumje nUWhapCcKMx BpCTa Yy O4HOCY Ha YeTuHape [AOHeK/e
ybnaxuo. Takohe 6M ce [JOMNPUHENO W3BECHO] XEeTeporeHoCTn W Yy nornegy
npeosnahyjyhmux CTaHMLIHMX YCMOBa Ha KOjuMa Ce jaB/bajy YeTMHapu — OOUYHO ce
Be3yjy 3a TepeHe BehuX HaLMOPCKMX BUCUHA, 3a Pas3/IMKy 0f Takcogujyma Koju pacte
Ha paBHUM, anyBWjaIHUM TepeHMMa Yy Mpuobasby BOLOTOKOBA, Ha MOYBAPHUM
3eM/bULWITMMA.  YKOMMKO Ce MOTBPAE MNPETNOCTaBKe KOje BaXe 3a TakCoAMjyM Ha
nogpydjuma rae je aytoxToHa Bpcta (penatMBHO 6p3 pacT, MPUAMYHO yyelhe nosHe
30He YHyTap rofga Koje je WHAMKATOP MeXaHW4YKMX CBOjcTaBa [ApBeTa, penaTvBHO
jelHOCTaBHa aHaToOMCKa rpafa), To he 6UTKM KOMNAaTMOMIHO ca KpaTKOM OMNXOAHOM W
3a710B0/baBajyhoM COPTUMEHTHOM CTPYKTYPOM, OAHOCHO MoryhHoLwhy fa ce 3a KpaTtak

nepunog BpemeHa fobuje ApBHa Maca 3a0B0/baBajyhnx KBaIMTaTUBHUX CBOjCTaBa.
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Y Ty CBpXy, AeTa/bHO je WUCTpaxeHa aHaTtomcka rpaha Kcuiema Kojom cy
06yxBaheHu:

~ MpoueHa MakpoCKomcKe rpafe — BUA/bMBOCT rpaHuMLe NPCTeHoBa npupacTa, 60ja
NUrHYMa, MPUCYCTBO UM OACYCTBO CPUEBMHE, perbed, 60ja 1 TEKCTYpa Kope

~ aHa/im3a LUMPUHe NPCTeHOBa MNpupacTa, Kao W LIMPUHE paHe W MO3He 30He
YHyTap npcTeHa npupacta

~ aHa/im3a rpahe MexaHU4Kmx enemeHara, O4HOCHO Tpaxeunsia nosHe 30He

~ aHasim3a rpahe cnpoBOAHMX eneMeHaTa, O4HOCHO Tpaxeunia paHe 30He

~ aHa/m3a rpafe Tpaka MrHyma (6poja no mm?2, BUCUHE W LLIKPUHE)

~ 6poj Tpaxenaa paHe v NO3He 30He N0 mm?

~ LUMPUHa aKCUjasiHMX Tpaxenga paHe 1 No3He 30He

~ [Ly)XWHa aKcujaTHUX Tpaxenga paHe v No3He 30He

~ aHanm3a akcujaIHOr NapeHXMMa Yy No3HOj 30HK NPCTeHa NpupacTa

40



4. OCHOBHE XUTIMOTEIE

MonasHe NpeTnocTaBKe Koje 61 pe3ynTaTi UCTPaxKUBarba Tpebasio fa noTepae u

TUME YHanpeae Kopullhewse Takcoaujyma Ha Mnosby LUYMapcTBa W npepaje [pBeTa,

morne 6u ce cBecTu Ha cnefehe:

~

AVNHaMMKa pacTa je Y AMPEKTHOj 3aBUCHOCTN 04 (hM3NYKMX CBOjCTaBa 3eM/bULLITA,
a, Mpe cBera, LWMprHa NPCTeHOBa NpupacTa 3aBUCK 0f, KOJIMYMHE JOCTYIMHE Boge Y

3eM/BULLITY 1 caapykaja HeONXOAHNX XPaH/bUBMX MaTepuja

yyeluhe Mo3He 30He YHYyTap NPCTeHa NpupacTa je u3pakeHuje Ha CTaHULLTY rae je
capXaj bu/bKama npucTynayHe Bofe Mawi, 0K Beha KONMYMHA BOAE KOjy MOXe
[ia YCBOjM KOPEHOB CMCTEM MO3UTMBHO KOpenmpa ca MPOoLEeHTOM 3aCTyMn/beHOCTM

paHe 30He

AVMEH3Mje NMPOBOAHMX (Tpaxema paHe 30HE) U MexaHU4YKMX (Tpaxemga nosHe
30HE) efleMeHara 3aBuce Takofe 0f cafp)kaja BOAE Y 3eM/bULLTY — Tpaxenaie paHe
30He MMajy LimMpe NyMeHe U Tawe henmjcke 3maoBe Ko cTabana pacimx Ha
3eM/bULLITY Beher KOPMCHON BOAHOI KanauuTeTa, JOK CYy M3paKeHnje AMMeH3unje

Tpaxenga no3He 30He Ha CyB/bUM COJTYMUMa

BMCUHA Tpaka MrHyma je Beha y paHoj Hero y nosHoj 30HM, Kao U ca BUCHHOM

cTabna, jep je rpagv sehn 6poj napeHxMMcKux henuja

Opoj Tpaka NUrHyma je y WHBEP3HOj Kopenaumjy ca HWMXOBOM BUCWUHOM, jep
YKONMKO je Beha wwmpuHa NpcTeHa npupacta, Tpake cy rpaheHe m3 seher 6poja

napeHxmMmckunx henuja (BuLle cy), anm cy ManobpojHuje

y ycnosuma Cpbuje ce MOXe cmaTpaTy penatuBHO 6Gp3opacTyhom BpPCTOM,
003MpOM Ha CTaHMLUTE Ha KOMe Ce jaB/ba, LUTO MoApa3ymeBa rasfoBarbe MO
MPVHLUMNY KpaTKe ONXO[te, OAHOCHO [0CTU3atbe 3PEeNoCTU 3a Cevy Y paHujem

CTapOCHOM Y3pacTy

BPCTa HEMa CMOJIHe KaHasle, Ma Cy TpaKe IMrHyma no rpafy XoMoLenynapHe
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~ MO LUMPWHW Cy TPpaKe NIMrHyMa jeHOpefiHe, a pacrniopefheHe Cy NojeAnHa4YHo Unn 'y

pagujanH1UM HU30BUMA

~ Bapupame cagpxaja [OCTyNnHe BOAE W HEOMXOAHWUX XPaH/bMBMX MaTepuja,
3aBMCHO 0f Yydelwha nojeAMHMX TEKCTYPHUX Knaca 3em/buwita y npoguny,
[0BOAM [0 (priyKTyaumje Aeb6/bUHCKOr M BUCUHCKOP npupacTta cTabana, WTO ce

pethnekTyje 1 Ha AUMeH3nje 1 rpahy nojeanHuX eneMeHara rpahe Kcunema

~ TaKCO,D,VijM MMa BUCOK CTeneH a,U,aHTVI6l/IJ'IHOCTVI N NPOAYKTUBHOCTU Ha MJ/IaBHUM

nogpyyjuma
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5. MATEPWJAT N METO/ PALA

5.1. O6jekar ncTpaxmparba

MpuAKoM uCTpaxuBarba aHaTOMCKe rpahe Kcuiema, BaXHO je ofabpartu
penpeseHTaTVBHa cTabna, a TO MofpasymeBa: fa Cy CeMeHOr nopekna, pobpor
3[1paBCTBEHOI N (hM3MOOLLKOr CTakwa M Aa Cy 6e3 3HauYajHNjUX TEXHUYKMX HeJocTaTaka
(aehopmauimja, 3aKpMB/LEHOCTN, YMCTA Of AOHUX rpaHa, nta). CactojuHe nsrpaheHe u3
cTabana MOMEHYTUX KapakTepuCTMKa Ce Hanase Ha noapydjy bauke [ManaHke wu
Benvikor patHor octpsa. 13 Tora passiora cy OBM JIOKa/JIMTETU 0AabpaHy Kao objekar
NCTPaXMBaba.

Bennko paTtHO oCTpBO je 3alTuheHo NpupogHO A06po Koje ce Hanasn nsmehy
1169. n 1172. km Toka peke [yHaB kof Beorpaga. lNMpornaweHo je npesenom
N3Y3eTHUX OL/IMKA U Kao TakBO CTaB/beHO MOJ 3alTUTY pellerem CKyMWTUHe rpaga
Beorpaga 501-362/05-X111-01 og 08. anpuna 2005. roauHe (,,Cnyxx6eHn nncT rpaga
Beorpaga“, 6p.7/05) . Benmko paTHO OCTPBO Ce OA/IMKYje paBHUYAapPCKOM oporpadunjom
ca NPOCeYHOM KOTOM TepeHa OKO 72 m HaIMOPCKe BUCWHE. Y OKBMPY OBOT JIOKaINTETa,
yTBpheHe Cy Tpy 30He Koje NofpasymeBajy pasnnumnte pexxmme 3alutuTe:

—30Ha 3aWTnTe NPUPOAe — PEXMM 3alTUTe MPBOr CTerneHa KOoju MMa KapakTep
crneymnjanHor pesepsara npupoge M obyxsata: Mano paTHO OCTPBO Y LENNHW, 30HY
npuobasba Benukor patHor octpsa ((opnaHg npema [AyHaBsy v Casu), LUYMCKM
Komnnekc (mefynpoctop wu3mehy BOAEHWX MOBPLIMHA YHYTap OCTpBa), BaXHa
nofpydja yHytap Benukor patHOr ocTpBa, BOZEHe MOBPLUMHe OKO Masor paTHor
0CTpBa ¥ BOJEHE MOBPLUVHE OKO NPBE ¥ ApYyre 30He Ha Be/IMKOM paTHOM OCTPBY;

—30Ha pekpeaunje — pPeXuWM 3alITUTe [APyror CcTerneHa Koju obyxsara:
YHYTpallke enose Benvkor paTHOr 0CTpBa, Hekajallwe 00paavee MOBPLUMHE Koje Cce
W caga y TOM CTaTycy KOpPWCTe, NMBaACKe MOBPLIMHE W HeKafallkbe /IMBAACKe
NOBPLUMHE HanagHyTe GarpeMueM 1 ApyruM HeayTOXTOHWM BpCTama, Aeo (hopraHia
npema [lyHaBy KOjW je AeNMMUYHO 3ay3eT becripaBHO carpaheHnM 06jeKTIMa U Ha KOM
Cy BpLUEeHe HeoBnawheHe MHTEPBEHLM]E Ha BEreTaumju 1 Ha TNy, Kao 1 NoKaumja jaBHor

npucTyna npema 6eorpaAckom Aeny ca KOHTPO/IMCAHOM jaBHOM caobpahajHULOM K
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3alWTUTHOM 30HOM Y WKpnHM of 10 m Koja MmoBesyje OBY JfioKauujy ca noctojehom
nnaxom Jingo;

—30Ha Typu3mMa — pexum 3awiTute Tpeher cteneHa Koja obyxeara: nnaxy Jmgo
ca njaHMpaHUM NPOLLMPEHEM Ha KOME Ce MOXKE /oL MpaTh OpraHm3oBaHa TypUCTUYKO-
pekpeaTvBHa MOHyZa W HOBW CafpXaju, BOAEHY MOBPLUMHY KOja je OKpYXyje U
NoKauwujy jaBHor NpucTyna npema 6eorpagckom aeny.

Mopen NOMEHYTUX peXKMa 3alTnte, Bennko paTtHo ocTpBO obyxBaTa u cneaehe
peXuMe 3aliTUTE: 30Ha CaHWTapHe 3aliTUTe W3BOPULUTA BOAOCHabAeBaa U
BOZOMNPUBPELHUX 06jeKarta, 3aluTuta MOYBapHUX MOAPYYja, Kao M 3awTuTa JIOBHUX U
pn60I0BHMX pe3epsara.

[MoBPLUMHCKN cnojeBn Benukor paTHOr OCTpBa Cy anyBujasiHe TBOPEBMHE PEKe
[yHaB. 3em/buwiTe npunaga rpynu anysujyma pasiMyuTor MexaHW4Kor cactasa,
MIOAHO je W [eNloM Ce KOPUCTWIO 3a MO/bOMPUBPELHY MNpou3Boawy. llogpydje je
obpacno nnaBHMM LWyMama BpOe M TOMOoMe Ha YMjy OMCTaHaK y BE/IMKOj Mepu yTuye
peXum nonnaBHUX 1 Noa3eMHNX Boaa. MNMpoceyHa CTapocT cacTojuHe je namehy 25 n 35
rogmMHa. Ha OcHOBY OKynapHe npoueHe Ha HMBOY 83 cTabna, y jeceH 2010. roauHe,
KOHCTaTOBaH je ypof Ha camo Tpu ctabna (LLnjaunh-Hukonuh, M., n octanu, 2011).
CnpoBefieHa aHa/iM3a [UMMeH3Mja TaKCalUMOHUX efleMeHata CacTOjuHe — BUCUHA W
MPCHUX MNPeYHMKa — roBOpYM O 3aAoBo/baBajyhem pacTy cTabana Takcoaujyma y
KOHKPETHUM YycnoBMMa cTaHuwTa (civka 6p.1). C 063MpoM fa y CacTOjuHU HUCY
13BONEHe CKOPO HWMKaKBe Y3rojHO-ra3guHCKe Mepe, MpeTnocTaBka je fa 6V HMXOBOM
NMPUMEHOM YKYIHa 3anpeMmnHa cactojuHe 6mna joww seha.

Bauka [lanaHka je NOKa&IMTET Ha KOMe Ce Halasn CeMeHCKa cacTojuHa
TakcoAunjyma, pernctapcku 6poj S 01.10.01.01 v 70 je jeAnHa CEMEHCKa CacTOjuHa OBe
BpcTe y Cpbuju. Mpunaga wymckom rasgnHctey Hoem Cag, wymcka yrnpasa bauka
ManaHka, rasfguHcka jeguHuua lManaHavyke age — YuMncku nonoj, oferbewe 11/a,
nospwuHe 0.22 ha Ha Hagmopckoj BUCMHKM 82 m. CacTojuHa TpeHyTHO 6poju 111
ctabana. Ha ocHOBY cBefjovera MellTaHa ¥ Lwymapa, cacTojuHy cy nogurnv Mahapu
TOKOM JpYror CBETCKOr paTa, 3a BpeMe OKyrnauuje, HajsepoBatHuje 1942. roguHe.

Tyuyosuh n CtunnHosuh (1970) Hasoge aa je Metposuh (1951), kaga je BpLUNO
VHBEHTapu3aunjy cTpaHux BpcTa Apseha y Cpbuju, Ha OCHOBY YCMEHOI CaomLTeHa,

KOHCTaTOBao fAa cy Tada, 1949. roamHe, ctabna Takcoanjyma 6una ctapa OKo 6 roguHa,

44



WTO 3HaYM fa je HUXOBa TPEHYTHa CTapocT, Y Mepuofy Kaga je obae/beHa ceua
(2011.roamHe), npeko 70 rogmHa. MNowTo He NOCToje NUcaHu TParoBu, He 3Ha ce TaYHO
MOPEK/I0 CEMEHCKOr, Tj cagHor marepujana. pBo6WUTHA MOBPLUMHA CacTOjUHE je
n3Hocuna oko 1 ha, anm je oHa pefyKoBaHa Lie3feceTMX rofvMHa NpoLUior Beka Kaja je
Hanpas/beH og6paMbeHmn Hacvn nopeg AyHasa.

Ha ocHoBY (heHOTUNCKOr 60HUTMparba cTabasna y 0BOj CacTOjMHK, AOLINO Ce [0
3aK/by4yKa [ja je pey 0 cTabnuma jako fobpe KBaiMTaTMBHE BPEAHOCTU. Y MOYETKY je
oBa cacTojuHa 6pojana oko 300 cTabana, HO Kaja je ApPacTMYHO peAyKoBaHa HeHa
MOBPLLUNHA, CMakEH je 1 6poj cTabana 3a ckopo 2/3 — ocTtano je 111 ctabana.

AHanmnsama je YCTaHOB/bEHO Aa HefocTaTak najasBuvHa TOKOM FOAUHe, Kao Uy
nojeAMHUM Meceumma, Hemajy Beher yTuuaja Ha pa3Boj OBe KYNType, jep ce cTabna
06VNHO cHabaeBajy BOLOM Of MOL3EMHUX W MOMMaBHUX Boja [lyHasa. Boga ce TOKOM
neta Ayro 3afpXxasa, Yak v [0 CpefuHe jyna, a Mnocnefwux rofmHa, Kao Ha npumep
1970, cacTojuHa je 6wuna nonnae/beHa TOKOM UMTaBOr BeretauMoHOr nepuoga.
MOBPLUMHCKM C/I0j NonnaBHe Bofe 6p30 6vBa OCBOjeH Of BOAEHe COuvBMLE. YcCnes
[yror nnae/bewa KynType, y [OwUM fenoBuma febna u3BecHor 6poja crabana
3anaxeHo je hopMuparbe BasgyLLHUX KOpPeHoBa MK NHeymatodopa, Ayrmx o 80 cm,
KOju Ce flako yo4aBajy HaKOH MoBnayera nnasHe Boge. Ob6pasoBarbe afBEHTUBHUX
KOpeHOoBa je yecTa nojaea Ha Aebnmma 6ene Bpbe oApac/IMM Ha CIMYHUM CTaHULLITUMA,
annM Ha Takcoaujymy y Cpouju Huje mnaeHtudmkoBaHo y Behoj mepu (Tyuosuh u
CtunuHosuh, 1970).

Bu/bHM NoKpuBay caumkbasa 3ajegHuLa 6ene Bpbe - Salicetum albae Issler 1926,
Tj HeHa BNaXHWja BapujaHTa, cybacouujaumja myosotietosum, kojy cy y Cpbuju
onucanu Tyuosuh n JoBaHouh (1965). ¥ cnpaTy gpseha y 0BOj cybacoumjaumju ce
Hanase 0bmyHo Salix alba L., pehe Salix fragilis L. n Salix triandra L., cnpata »6ya
HeMma, a y cnpary npusemHe diope LJOMUHKPajy TepouTe.

Y nefonowkoM nornedy, 3eM/bULITe MOL KyNTYypoM Takcogujyma npunaga
3abapeHOM anyBWjymMy HEXOMOreHOr MexaHWYKOr cacTaBa Ca Kora ce njaBHa Bofa
KacHo nosnaun (Tyyosuh n CtunmHosuh, 1970). 3em/buuTe ce AYro Hanaswn nop
BOZOM, a HaKOH Tora My BNaXXHOCT 06e36ehyje BUCOK HMBO MOA3EMHUX BOAA, Kao W
KanunapHoCT [0BO/bHO [/IMHOBMTOr 3eM/bULITa. YCnef Ayror 3ajpyasakba BOJE,

Tparosu 3abapuBarba Ce youdasajy Ha Ay6uHu of 60-90 cm, a 360r jaye BNAKHOCTH,
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CTUYe ce yTUCaK fda je O0BO 3eM/bULLTe A0OpO Be3aHO, MaKO je TeKCTypa CojeBa
MNOBACTO-NECKOBMTA U/ MECKOBUTO-IIMHOBMTA MU/10BaYa NlakLler MexaHU4Kor cacTasa.

MowTo ce pagn O anoXTOHOj BpcTK ApBeha, OBakBe KYNType NpeAcTaB/bajy NpBy
AN ApYry reHepauujy Ha AaToM IOKaJIMTETY U 3aTO He nocefyjy BapujabunuTeT Ha
HMBOY cyb6nonynaumja, Kao WTO je TO CAyya] Y HUXOBUM MNPUPOAHUM
cybrionynauujama.

MoBO/bHM efadicKn YCOBY M Cpa3MepHO A06ap KBaMTET CEMeHa M3 0Be KynType
cy omoryhunm ga ce oHa CMOHTaHO nogmnahyje NpMpoAHMM nyTem. Ha ocHOBY cBera
peyeHor, 3a Takcoanjym ca nogpydja bauke NManaHke, MoXke ce 3aK/byunTm cnegehe:

- pagu ce 0 BaXHOj, He caMO [eKopaTuBHOj, Beh N LWYMCKOj BPCTU MOroAHoj 3a
rajere Ha CTaHMWTYy 6enie Bp6e, MOroTOBO Ha HEHOj BNXKHW|O] cybacoumjaumnju rae
MOCTMXKE BENNKY NPOAYKTUBHOCT;

- Y HawwuM ycnosuma je 6psopactyha BpcTa v jeaHa je o PeTKMx YeTUHApPCKUX
BpCTa KOja Ce KOPUCTM 3a MOLWYM/baBate HU3MJCKMX, M/1aBHUX TepeHa nopes
HeperynmcaHmx TOKOBa pekKa;

- 0Ba KynTypa je BaKHa CeMeHCKa 6a3a, Kako 360l KOMMYMHe W KBanuTeTa
CeMeHa, Tako W 360r npucycrtea Mayc crabaia Koja roBope O CYNepuopHUM
reHoTunosMma. 360r Tora je 610 onpaBAaHO KaHAMAOBATU OBY KYNTYpPY 3a CEMEHCKM
objekaT. Jlobpa KNMjaBOCT CEMeHa W pPenaTUBHO YecT U obunaH ypod omoryhasajy
NpoAyKunjy [OOBO/bHOr 6poja KBaMTETHMX CafHMLA 3a noTpebe LlymapcTBa M
XOPTUKYNTYPE;

-y O0BOj KynTypu ce Takcogujym nogmnahyje npuvpogHUM nyTem, a 06um
noamnanmeara 3aB1CK 04, XMAPOIOLKNX MPUUKE;

- MaKo Ce He 3Ha MPOBEHMjeHLMja CeMeHa M3 Kora je OCHOBaHa OBa KyNTypa,
(heHOTUNCKN n3rneq ctabana M CNOCOGHOCT MpUpoAHOr nogmnahuearba roBope aa ce

A06po npunaroguna Ha gatom ctaHuwty (Tyyosuh n CtunnHoswmh, 1970).
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5.2. TepeHCKN [eo UCTpaxkmBaha

5.2.1. 360p cTabana Ha TepeHy

HakoH WTOo cy ofabpaHn ofrosapajyhu 06jeKTV UCTpaxXmBama, NPUCTYNUIO ce
TepeHcKoj (ha3n paga. OHa je NpeBacXOAHO NojpasymeBana M360p XerbeHuX cTabana
Koja he KacHuje 6UTK ynoTpebrbeHa 3a 06aB/bae HEONXOAHMX aHanu3a. Mo Tpu cTabna
ca 0ba fiokanmTeTa cy mopasa 6utn obopeHa Kako 6u ce ob6aBmna MOpPO-aHaTOMCKa
NcTpaxmBamwa. 3abpaHa ctabna cy mopasna 3af0BO/bUTU HEKOIMKO KpuUTepujyma —
MopaJsia cy 6UTU reHepaTMBHOI MOpeKa, LOOPOor 34paBCTBEHOr CTawa, 3340B0/baBajyhe
(PM3MOJIOLLIKE U TEXHUYKE 3PeNoCTU 1 OAroeapajyhnx AvMeH3mja npeyHnka Ha NnpCcHoj
BUCUHW. Ha ncTpaXknBaHUm NoKasMTeTMa ce Hanasn jeMHCTBEHA CEMEHCKA CacTojuHa
(Pauka lManaHkKa), 04HOCHO rpyna ctabana Takcoanjyma (Benvmko patHO 0CTpBO), na je
NnocnoBMMa Ha ceuun, obapawy W U3Bnadery [Aeb/M0BMHE NPETXOAUI0 [0bunjare
noTpebHMX [,03B0NA Of Npey3eha Koja rasgyjy NoOMeHYTUM LLIYMCKUM 06jeKTUMa.

BoheHo je payyHa 13 Kora fefia cacTojuHe ce y3rMa Xe/beHu y3opak. Tpebano je
n36ehn NprMMepKe Koju ce Hanase y CyBuLle T'YCTOM CK/OMy, jep je Kog WX pa3Boj
BUCMHCKOI MpupacTa MU3PaXeHnju, a ca apyre CTpaHe, nojedauMHadyHa ctabna Koja ce
Hanase Ha ocamy Morfia Cy y Be/IMKOj Mepu Aa pasBujajy CBOj MPEeYHMK, MOLITO Huje
OMN0 KOHKYpPeHTCKe ApBeHacTe Beretauumje. VBMyHa cTabna je Takohe Tpebano
noLiITeseT, jep MMajy oapeheHy 3alWTUTHY Y/Ory Y Cy4yajy BPEMEHCKMX Hemnoroga
(onyjHUX BETpOBa, BETPO/IOMa, CHErosioma 1 C/iM4Ho). Ha nokanuteTy bauka lManaHka,
obaparbe pyoHMX AenoBa cacTojuHe 61 NpeAcTaB/baso U 3HadajaH 6e36eHOCHN PU3NK,
C 0631pom fa ce oBa cTabna Hanase y HernocpeaHoj 6M3NHN rpaficke 30He. M3abpaHa
Cy cTabna npoceyHoOr TEXHNUYKOT M (DU3MOMOLLIKOT KBa/JIMTeTa, Kao U 3a40Bo/basajyher
30paBCTBEHOI CTakba, MOLWTO Cy Ce CYNepuopHUjuU FeHOTUMOBU MOpPav OCTaBUTU Y
CacTOjUHN pagn Jasber No60sbLUaa HeHe KBa/IMTATUBHE CTPYKTYpE.

[MoLTO Cy XerbeHa cTabnia 0bopeHa — No Tpuy ca 06a nokanuTeTa (cnmke 6p.2 n 3),
bpojarbem npcTeHosa npupacta Ha 0.3 m (Npu ocHoBM [febna), oapeheHa je HuKxoBa
NpUGAMKHa cTapocT. Ha ocHOBY Tora je yTBpheHOo Aa cy cTabna ca nokanuteta Benvmko
paTHO 0ocTpBO cTapa: 36, 34 1 29 roanHa, A0K cy cTabna ca nokanuteta bauka MNanaHka

3HaTHO cTapuja: 54, 74 v 74 rognHe. OBe BpeAHOCTU ce Y MOTMYHOCTW MoKanajy ca
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UMHEHMLIOM [a je OCHMBaKbE CacTojuHe Ha Benukom paTHOM OCTPBY 3arnoyeTo
ocameceTVX rofuHa NpOLLIOr Beka, Kao 1 ca MMCaHUM TparoBMMa Koju ce ofiHoce Ha
CEMEHCKY CacTOojuHy Yy Baukoj ManaHuu v roBope fa je noaurHyTta of ctpaHe Mahapa

TOKOM /pyror CBETCKOr pata.

5.2.2. ¥Y3MMakbe KOTypoBa Ha TepeHy

Mpe obaparba cTabana, 03HayeHa je oArosapajyha cTpaHa cBeTa Ha f4ebny.
HakoH obapatba cTabana (cnvke 6p.2 v 3), NPUCTYNUIO Ce Yy3uMMaky KOTypoBa
(oaroeapajyhmx nonpeyHux npeceka [e6na) kKako 6u ce o06aBMo yBug Yy
MaKpOCTPYKTYpY ApBeTa. KOTypoBu Cy y3umaHM Ha ABe BUCKMHe aebna — Ha nawy (0.3
m) ¥ Ha NPCcHOj BUCUHM (1.3 m) (cnvka 6p.10 a). [eb/brHa KoTypoBa M3HOCK/IA je OKO 2
cm. MoToM cy npeceyeHu Mo pagmjycy, Kako 6u ce cBa HEONXO4HA aHAaTOMCKa Mepera
o6aBufia Ha CermMeHTy Koju obyxBara Nn-rofoBa MoyeB Of CPXW Na cBe [0 Kope. Ha
0BMM Yy3opumma je 6uno Moryhe yak M roaMM OKOM OApeaMTW CTapocT cTabana

6pojarbeM NpcTeHOBa NpYpacTa, Kao U 0AroBapajyhu yaeo paHe 1 NnosHe 30He.
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Cnuka 6p. 1. Ctabna Takcognjyma ca Benvkor paTHor octpea



( - i . . ’ ] __ -4 1%
Cnuka 6p. 2. a) ObenexaBatbe cTabana; 6) Obapare cTabana; B) 3snavewe fe6na; r) Marneg crabana takcogunjyma
(nokanuTteT bauka MNManaHka)
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Cnuka 6p.3. Obapare cTabna Ha Benmkom paTHoM oCTpBy

51



5.2.3. Y3nmame y3opaka sem/buiiTa

Y uwby obaB/bata OAroBapajyhux nefonowwKnx WUCTPaXmBara OTBOPEHU CYy
Nef0NOLIKM NPOGUAN Ha UCTPAXXMBAHUM NoKanuTeTuma. Ha Bennkom paTHOM oCTpBy cy
0TBOpeHa Tpu, a y baukoj ManaHuu jegaH nefonowwKmM npodun. Cepxa y3mmarba y3opaka
je 6uno oapehuBare TEKCTYPHOr cacTaBa U XeMUjCKMX CBOjCTaBa 3eM/buLUTA .

MeToge Koje cy kopuwheHe 3a Mpoy4yaBarbe CTaHAAPAHWUX (U3NYKUX U XEMUjCKMX
0co6VHa 3eM/buLLITa 06yXBaTase cy crnefehe NOCTYMKe:

- opapefuBarbe cagpXaja XWUrpPOCKOMCKe BOAe CyllewemM Yy CYWHUUM Ha
Temnepatypu og 105 °C y Tpajary o4 6 A0 8 yacosa;

- TpaHy/foOMEeTPUjCKN cacTaB je oppeheH TpeTupawem Yy3opaka HaTpujym-
nupogocgaTom, a PpakuMoHMCae 3eM/bULLTA U3BPLLEHO je KOMOMHOBaHEM
nuneT MeToZe U MeToAe enyTpayuje nomohy cuta no Attebergu, y3 ogpehrBare
npoLeHTyaHor cagpxaja pakuymja og 2-0,2 mm, 0,2-0,06 mm, 0,06-0,02 mm,
0,02-0,006 mm, 0,006-0,002 mm u marux od 0,002 mm;

- opapehuBarbe TEKCTYPHUX Knaca 3em/bMwiTa YypaheHo je nomohy Tpoyrna
amepuyKor nefonoLKOr ApYLUTBa;

- akTmeHa kucenoct (pH y H20) ofpeheHa je enekTpomeTpujckn nomohy anapata
pH-meTpa;

- cynctutyymoHa kucenoct (pH y 0,01M CaCl,) ogpeheHa je eneKTpoMeTPNjCKUM
nyTem nomohy anapata pH-meTpa;

- XULPONUTUYKA KMUCENOCT je oapeheHa no metogy Kappen-a;

- cyma ajacopboBaHux 6a3Hux KaTjoHa (S y cmol*kg ) ogpeheHa je no metogy
Kappen-a;

- TOTa/HWM KanauuTeT agcopriumje 3a KatjoHe (T y cmol*kg ) ogpeheH je
pavyyHCKUM NyTeMm;

- cyma Kucenmx KatjoHa (T-S cmol*kg ) oapeheHa je pauyHCKUM nyTeM Mpeko
XUAPOSIUTUYKE KNCENOCTU;

- CTeneH 3acuheHOCTW 3em/bMLUITA 6a3ama n3padyHart je no Hissinku (%);

- YKynaH a3oT y 3em/buLTy je ogpeheH no metogy Kjeldahla (%);

- 0AHoc yribeHuka npema asoty (C:N) ogpeheH je pauyHCKUM MyTeMm;
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- nakonpuctynadyHu P20Os n KoO (mg/100 rpama 3emsbuwita) oapehenm cy no Al-

METO/MN.

5.3. J1TabopaTopmjcKuM eo UCTpaXKnBat-a

KoTypoBu cy [AoHeTu y na6opatopujy 3a AHaToMuMjy fapeeTa LLlymapckor
(hakynteta y Beorpagy, rae je W3BpLUEH YBU[ Y HUXOBY MaKpOCKOMCKY rpafy u
npunpeme 3a MNpaB/bete TPajHUX aHATOMCKMX Mpenaparta, OAHOCHO MalepaTa 3a
aHanM3y MUKPOCKONcKe rpahe apeeTa.

Mpunpeme 3a NpaB/bere TPAjHUX aHATOMCKMX Mpenapata U malepata
o6yxBaTasie Cy ceuetbe OfiroBapajyhmx cermeHarta [pBeTa AyXXWHe NpeyHrKa KoTypa u

LMpKHe oKo 8 mm. CermMeHTH UM UCeYLM Cy Y3MaHu Yy npaBLy CeBep-jyr, Tj UCTOK-

3anag,

5.3.1. bpyLlewe KOTypoBa

PagHa onepauuja 6pyLuerwa Uan rnadata KoTyposa CripoBoAM ce ca Lu/beM fa
ce y Wto Behoj Mepy noseha BUA/LMBOCT NPCTEHOBA NPUPAcTa, Npenas U3 paHe y No3Hy
30HY M MapKaHTHOCT rpaHuLe npcteHoBa npupacta. OBO je Of BENMKOr 3Hadvaja 3a
KBa/IUTET TPajHMUX aHATOMCKMX npernapara Koju ce KacHuje uspahyjy. Nomohy wmmprne
Koja je y BMAY Kanema MnocTaB/beHa Ha oArosapajyhy MalluvHy KOTYpOBWM cy rpy6o
yrnayaHu. lotom, Kaga Ccy W3 WX Yy paguvjaiHOM npasLy McevyeHW oprosapajyhu
CerMeHTV ApBeTa, jow je4HOM Cy MPOnyLITeHM KPO3 MallMHY Kako 6u ce o6aBuna TK3
(hvHa (cynTunaHa) (hasa rnadarba. YKOMMKO MOCTOjM HeKa rpeluka y rpahy gpeeta, Koja
Ce Ha XparasoM NOMpPeYyHOM MPeceKy TELUKO MOXe MakKpOCKOMNCKM YOUnUTU, N3BOherem

OBe pafiHe onepawuje ce TO 3HATHO NakLle AnjarHoCTUKYje.

5.3.2. lNpaB/bere TpajHNX aHaTOMCKMX npenapara

MpenapaTty, 3aBUCHO 0f LW/ba UCTpPaXuBarba, MOry 6WUTW NPUBPEMEHM WK
TpajHW. 3a NOTpeGe 0BOr NCTPaXKMBAHbA, HANPAB/bEHW CY TPajHM aHaTOMCKM npenapaTy,

KOju ce 04NNKYjY AYrOPOYHOM MocTojaHoLwuhy.
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HanpaBe/beHn cy y nabopatopuju 3a botaHuKy PapmaueyTckor akynterta y
Beorpaay vy Jlabopatopnjun 3a AHaTtomnjy apeeta LLlymapckor dakynteTta y beorpaay.
MpenapaTy Cy MpaB/beHN Yy CBa TPU aHATOMCKa npasLa — MOMpPeYyHOM, pagvjasHOM U
TaHreHumnjanHoM. MNowTo je TakcoaMjymM MeKaHo ApBO, Hi1je 6110 NoTpebHO NPETX0LHO
OMeKLIaBate Ha MoBULLEHO] TemnepaTypu. Of HanpaB/beHWX WCeYaka, AY>KUHE
MPeyYHrKa KOTypa v LWMPUHE 0 8 MM, HaYMHeHN Cy T3B G/I0KOBU AY)KMHE OKO 2 cm.
Wceuun cy y3umaHun y npasLy ceBep-jyr, UCTOK-3anas. CBaku 610K 1Ma CBOjy 03HaKy
04 1 fo N, WTO 3HauM fa cy 06yxeaheH CBM MPCTEHOBM MpUpacTa Of CPXXu L0 KOpe.

CnojeBn ppBeTa Cy pesaHW Yy CBa TPW aHaTOMCKa npaBUa — MOMPeYHOM,
paguvjanHOM U TaHreHuujanHoM — nomohy knuseher mukpoToma. Knusehu MmkpoTom
nomohy Kora Cy HauukbeHu TpajHU aHaTOMCKM MpenapaTy y CBPXY OBOT UCTPaXKuBaha
je Hemauke npou3Bofe — upma ,,Reichert”. Cnojesn gpBeTa 13 KOjUX Cy MnpaB/beHM
TpajHN aHaTOMCKK npenapatu cy gebrbmHe 15-20 um.

Mpenapatu cy 60jeHn KOMOUHaLMjOM cadpaHHa, aHWUMHA U aCTPa/IHO N1aBor
y Tpajawby Of MeT MWHYTa, a MoTOM MPOBONEHN KPO3 Cepuje aikoxona PasinymTimx
KoHueHTpaumja (50%, 70 %, 96 % n 100 %-HTHWM afIKoXonHu pacTeop). OBaj HauuH
60jerba Npenapata je TK3 audepeHLmjanHo 60jere, Tj 60jerbe ca BuLle 60ja, KOje MOXe
OWTWN NPOrPECUBHO U PErPECUBHO.

HakoH TpeTuparba a/lkoxo/10M, npenapaTn Cy HakpaTKo MOTOMN/bEHN Y PacTBOp
KCWnona, a NoTOM KOH3epBMpaHW KaHaga 6anzamoM. VIHKy3uparwe y kaHaga-6anzamy
BPLLIEHO je TaKO LUTO Ce Ha MPeAMeTHO CTak/0, u3BaheHo 13 KCWosa, NPeko npenapara,
HaHena Karn kaHaga 6an3ama 1 rnpecek je Naxx/bMBO NPEKPUBEH MOKPOBHMM CTak/IoM. Ha
Kpajy Ccy aHaTOMCKW npenapatn obenexeHn oparosapajyhvM o3Hakama 3aBUCHO 0f,
NnoKanmMTeTa 1 BUCUHE febna ca Kojux cy y3opkosaHW. [Npenapatu cy ApXaHu Ha COBHO]
TemnepaTypu CBe A0 NoyeTKa Mepera Koje je 06aB/beHo Yy JlabopaTopujy 3a aHaTOMKjy
apseta LLIymapckor ¢hakynteTa y beorpaay.

CBM eneMeHTM MUKpPOCKOrcKe rpahe fgpeeTta (BUCMHA M OpOj Tpaka NUrHYMa,
LUMPVHA, OYXXMHa K 6poj Tpaxemuga) cy Hajnpe gotorpaducaHn nomohy NPUKbYYHe
Kamepe Ha MUKpOCKOMY, a 3aTuM KopuwheweM creuujaivM3oBaHor nporpava

»Digimizer* Ha yBenmuamwy of 400 nyTa, 06aB/beHa Cy CBa HEOMXO4HA MepeHa.
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5.3.3. OapehmBarbe BUCKMHE Tpaka IMrHyma

BucuHa Tpaka nurHyma je ogpehveaHa Mo LUMPWMHM MpPCTeHa nNpupacTa, Y
OKBVPY paHe U No3He 30He. Y CBAKOM MpCTeHy npupacTa 06aB/beHo je 120 mepetba,

0fHOCHO 60 y paHoj 1 60 y NO3HOj 30HM.

i F_ 3
JegHopeaHa xomouenynapHa Tpaka IMrHyma
(BucuHa nsHocu 10 napeHxumcKkux henumia)

]
\ .: "
4 1 1

£

Cnuka 6p. 4. i3rnep Tpake MrHyma Ha TaHreHumjasHoMm npeceky (x400)

Y 06e 30He je NpuMereHa ofpefheHa CMMETPUYHOCT, OLHOCHO M3MepeHo je 20 Tpaka Ha
noyetky, 20 y cpeanHu 1 20 Ha Kpajy 30He. BucmnHa Tpaka nurHyma ce Moxke n3pasuti
Ha [Ba HauMHa — 6pojeM napeHxmMMckux henmja n y um. C 063Mpom Aa je oBhe pey o
jeqHopeAHMM Tpakama SIMrHyMa Mo LUMPWHKM, HXOBa BUCMHA je M3paxeHa 6pojem

napeHxumckux henuja (cnuka 6p.4).

5.3.4. OppeluBarbe 6poja Tpaka MrHymMa no mm?

bpoj Tpaka nurHyma je Takohe ogpeheH Ha HMBOY CBakOr NMPCTeHa npupacTa Ha

TaHreHUMjaIHOM Npeceky. Y OKBUPY CBakKe 30He 0AabpaHo je no 60 BUAHMX Nosba.
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Cnwuka 6p. 5. Mi3rneg nora yKpLuTara (Tpaka IMrHyma n akcujanHnx Tpaxenaa) Ha
pagujanHom npeceky (x400)

Bogauno ce payuyHa fa ce ofabepy BuaHa nosba ofroeapajyhe nospLunHe v ga ce
Yy OKBUPY CBakor Of WX M36pP0OjU KOMMKO Tpaka NMFHYyMa npunaga AaTom nosby, a
NMOTOM Ce, Ha OCHOBY jefJHOCTaBHe nporopuuje, LO6UjeHN pe3ynTar CBOAMO Ha NYCTUHY

Tpaka NIrHyma ro rornpeyHoM npeceky, Tj no mm? (cnmke 6p.5, 6 1 7).
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Cnuka 6p.6. N3rnef nosba yKpLuTaka Ha pagnjanHom npeceky (x400)

Cnuka 6p.7. N'ycTMHa Tpaka IMrHyma no BugaHom nosy (x100)
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5.3.5. OppehmBare WrprHe Tpaxenja

MocTynak Mepewa LUMPUHE Tpaxemia je 06aB/beH Tako LUTO CY M3MepeHe
HNXOBE LUMPUHE Y pafujaslHOM W akcujalHOM npasuy, a MnoTtoMm je ofpeheHa
apuTMeTn4Ka cpegmHa. MpuMmMeHOM OBOr MOCTYMNKa ce BepoBaTHOha rpeLuke CBOAW Ha
Hajmarby Moryhy mepy.

YunTas npovec ce 0ABMjao Ha UCTU HAYMH Kao 1 NPUINKOM ofpehuBarba BUCUHE
N 6poja Tpaka MrHyma — ogabpaHo je no 60 Tpaxenga y paHoj n 60 y NO3HOj 30HU
npcTeHa npupacta (cnvke 6p.8 1 9). LLnpuHa Tpaxenga je nspaxeHay pm.

la.

JlymeH Tpaxeunge paHe 30He

'ol

#

”» 2

TpaKa NAUrHyma

Cnuka 6p. 8: M3rnep Tpaxenga paHe 30He Ha nonpeyHoM npeceky (x400)
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Cnwuka 6p. 9: N3rnep Tpaxenga paHe 30He Ha nonpeyHom npeceky (x1000)

5.3.6. OfpenuBarbe 6poja Tpaxenaa no mm?

MocTynak ce cBOAMO Ha Kopuwhewe oarosapajyhe nponopuuje Kako 6u ce
npepayyHao 6poj Tpaxeuaa Ha NoBpLUMHY of 1 mm? (cnimke 6p.8 1 9). Y OKBMPY CBaKOT
npcTeHa npvpacta GopmMmMpaHo je YKYnHo 6 BMAHUX nosba (Mo 3 y CBakoj 30HM), a
NMoTOM je 6pojaHO KONMKO Tpaxeuga npunaga gatom nosy. byayhm ga cy hopmmpaHa
noba 6una MOBpLUMHE Make Of 1 mm?, rycTuHa Tpaxeuga je jeAHOCTaBHUM

MaTemMaTuykuM nyTem cBoheHa Ha jeJMHNYHY MOBPLUMHY.
5.3.7. MNMocTynak mauepatmje
MocTynak Mauepaupje ce KOpUCTM paau YyTBphuBarba AYXWHE MOojeAnHUX

MPOBOAHMX N MeEXaHUUKMX eneMeHata. To je NPoLec XeMMjCKOr pasfnararba [pBHe Mace

y UMby [Ae3vHTerpucarwa henmjckux uHTepuenynapa v MoryhHocTu cnpoBofjetba
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ofrosapajyhmx mepewa. Y Cry4ajy KOHKPETHOI UCTpaXmBara, Malepaumja je BpLieHa
Kako 6u ce yTBpAmMna LyXuHa akcujaiHux Tpaxempa (cnvke 6p.10 6, B, I 1 cAvKa
6p.11). ¥ TOM UMby, Of WHTepeca cy 6Gune 4 30He — npBa, Koja Ce Hanasu y
HenocpeaHoj 6M3MHN CPXXM U 0byXBaTa HEKOJIMKO MOYETHMX MPCTEHOBa MpupacTa,
Apyra, Koja je CMelUTeHa Yy 30HW TK3 JyBEHWIHOr ApBeTa, Tpeha y LeHTpasiHOM aeny
aebna n nocneara, YeTBPTA, Koja je Ha camoj nepudepunju aeéna (3o0Ha 3penor ApseTa).

MpBa pafgHa onepaumja je obyxeatasa WceLawe CKainenoM nojeanHuX
MPCTEHOBA MpuUpacTa Ha BeNMYNHY NanvapsLeTa u3 oaroeapajyhux cermeHara febna.
HakoH TOra je npunpem/beH Mmatepujan ybayeH y npunpem/beHe CTak/eHe enpyseTe
3anpemmHe 50 cm®y KojuMa Cy NpeTXoAHO U3MeLLaHy rnauujaiHa cupheTHa KucenmnHa
M BOLOHMWK-TMEPOKCUL, Y 3anpemMmHCKOM ofHocy 1:1. TloTtoM ce enpyseTta u3myhkana
Kako 61 ce cagpxaj y w0j usmewwao. Cnegehn Kopak je 6Un0 TePMUYKO TPeTupare
npunpemsbeHor maweparta. EnpyseTe Cy 0f403ro MOK/IOM/bEHE MJyTaHUM 3anyLlayvem
KaKo MpunpemsbeHmn cagpxaj He 61 UCMapro U CMeLUTEHe Y CYLUHMLY Ha TemrepaTypu
of, 65 °C rae cy apxxaHe 24 cata. o 3aBpLUETKY OBOr npoueca 4OLU/IO0 je 40 pa3narara
NMTHYMA Y Xe/beHoj Mepw. [lobujeHn matepujan je Hajnpe ucnupaH 50 %-HTHUM
pacTBOPOM a/KoX0/1a, & NMOTOM MOCTaB/beH Ha MPEeAMETHO CTaK/O rhe cy cneuunjanHnm
aHaTOMCKUM urnama u3gBajaHe akcujasiHe Tpaxeuge. HakoH Tora ce npuCcTynuio
MepetbY.

MpviBpeMeHV npenapaTty (MaLepartun) Cy nocmarpaHu MUKPOCKOMCKH, a AY>XMHA
Tpaxenga je ofpehmBaHa AMPEKTHO Ha 00jeKTUBY Mpuy yBennyarwy of 40 nyTa.

Kako 61 Mepetse 6110 MOTMYHO MOY34aHO, Y3MMaHe Cy Yy 063Mp LYXWUHE U
owTeheHnX 1 NOTNYyHO 34paBux Tpaxenga (cnvke 6p. 14 a v 14 6). Tpaxenze Koje H1UCY
nMane naeanHy qopmy, Hajrpe Cy Ur0M MCMNpas/baHe, a NoToM UM je opapehrBaHa
Ay>XuHa. Kof cBux ctabana Ha 06a nokanuTeTta npaheHe cy NPOMeHe LyXWHe Tpaxenaa
ca ctapowuhy.

Kog crtabana ca nogpydja bauke [ManaHke, 30Ha CPXW je anpoKcumupaHa
y3/IMarbeM Y pasmaTparse Npeux 4 npcTeHa npupacta. HakoH Tora cy aHanmsvpaHe
pefoM akcujasiHe Tpaxenfe Yy OKBUPY WHTepBasia MpcTeHoBa npupacTa: 5-14, 15-24,
25-34, 35-44, 45-54, a kof ABa cTtabna cTapocTu 74 roAvHe ce 30He 3penor ApBeTa
Hanase y oncery 55-64, 04HOCHO 65-74. Y OKBMpPY CBakOr MHTepBasa je no npuHUuny

cnyyajHor ogabupa y3eto no 60 Tpaxewga, NPy Yemy ce BOAWIO padyHa fa CBaKw
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NPCTEH npupacTa yHyTap MHTepBana 6yae 3acTyrn/beH (camke 6p. 12 n 13). Ha Taj
HaunH je n3berHyTa cy6jeKTMBHA NPOLIEHa AY)KMHEe Tpaxemaa Koja npeacTaB/ba NPOCEK
y aT0j 30HUM, a 0Baj METO/, je U penaTuBHO Noy3AaH.

Kog ctabana ca nogpydja Benmkor paTHOr ocTpBa je NprMerseH UCTU NPUHLMN
paga. Kog npseor ctabna cy opopM/beHN MHTEPBaIM KOju 06yXxBaTajy 30He NpCcTeHOoBa
npupacta 1-6, 7-16, 17-26 n 27-36, Kog ApYyror cy ce MHTepPBa/IN Hanasuan y oncery 1-
4, 5-14, 15-24 n 25-34, a kop Tpeher 1-4, 5-14, 15-24 n 25-29. byayhu fa je pey o
mnahum ctabnuma y ogHocy Ha bauky ManaHKy u fa cy Kof cBakor obpasoBaHa no 4
CTapoCHa WHTepBana, jaCHO Ce MOXE 3aK/byunTW Aa MPBW MHTEpPBa KOMHUMAMPA Cca
30HOM CPXXM, APYr¥ ca 30HOM jyBEHW/HOT ApBeTa, Tpehn ce 0AHOCK Ha LeHTPasHK [eo
febna, a YeTBPTU Ha 30HY 3penior ApseTa. MocTynak ofpehuBarba NPOCEYHE AY>KUHE
Tpaxeunga y oarosapajyhum cTapoCHWM CerMeHTUMa je 06aB/beH Ha MAEHTUYAH HauWH

Kao ¥ Ha NPBOMOMEHYTOM IOKannTeTy (Cnvke 6p.12 n 13).

5.4. Ctatuctmnyka obpasa nogaraka

3a 00pagy NpUKYM/beHUX Mofataka, KopuwheHe cy MeTofe AeCKPpUNTUBHE
cratuctuke. lopes apuTMeTUYKE CpeauHe, MUHMMYMa, MakcMMyMa W BapujaluoHe
WMpKHe, Koju cy yTBpheHU 3a efleMeHTe Makpockoncke rpafe gpseta (LMpuHa
MpCTeHOBa NpupacTa 1 yAeo Mo3He 30He YHyTap MPCTeHa MpupacTta), Kof, efleMeHarta
KOju Ce oAHOoce Ha MUKPOCKOMCKY rpahy ApBeTa (BUCMHA M 6pOj Tpaka /UrHyMma,
LIMPMHA, BPOj M Oy>KMHA Tpaxeuaa), KOL KOjux Cy CrpoBefeHa AeTa/bHUja Mepema,
n3padyHaTy cy W: CTaHAapAHa AeBujauuja, BapujaHca, MoAyc U MefujaHa.

CraHfapfHa gesvjaumnja je kopuheHa Kao Mepa ancofyTHOr BapujabunurteTa
fa 6y ce yTBPAMIO KOJIMKO, Y NPOCEKY, eNIeMEeHTU CKyrna OACTYNajy of apuTMeTuuKe
cpeanHe ckyna (Konpueuua, 2015). BapujaHca je padyyHata Kako 6u ce Buiena
OACTynNarba Ciy4ajHe NPOMEH/bUBE Of HeHUX CPefbUX BpegHocTu. Mogyc je BpeaHOCT
obenexja Koja ce Hajyelwhe jaB/ba Yy CTaTUCTUYKOj cepuju, Tj MMa Hajsehy
(hpekBeHUM]y. MeaunjaHa je cpedra BPeAHOCT MO MOM0Xajy Koja Aenv HYMepuuky
cepuvjy Ha [Ba jeaHaka fgena.
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Cnuka 6p. 10. a) KoTyp Takcoamjyma; 6) MNMpunpema y3opaka 3a mauepatujy; B) Ceuere y30paKa; ) py4yHo yCuUTHaBame y3opaka
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Cnuka 6p. 11. a) npunpema KOHLLEHTPOBAHOI pacTBopa; 6) 1 B) NPUNPEM/LEHN Y30pLM 38 TEPMUYKY
06pagy; r) ysopum y cywapu; ) LobujeHn mauepat
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Cnwuka 6p. 12: M3rnep H1M30Ba akCujasTHUX Tpaxenaa u3 mauepata (x40)

Cnwuka 6p. 13: M3rnep H30Ba akCujanHNX Tpaxenaa u
HagBcoheHnx jamuua 13 maepara (x400)
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Cnuka 6p. 14: N3rneq a) geopmumcanmx (x100) 1 6) Tanacactux (x400)
3aBpLLETaKa aKCUjaHNX Tpaxemga U3 Malepara
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6. PESYJNITATU CA AINCKYCINIOM

6.1. KapaKTepuCcTUKe K/IMMe UCTPaXKMBaHUX Mogpyyja

Ha ocHOBYy nofaTaka gobujeHux ca ofrosapajyhmx MeTeoposiolKMX CTaHmLa,
M3BefEeHN Cy Aumjarpamy MPOCEYHMX MECEUYHMX TemnepaTtypa M CpefruX KONYMHa
naZiaBuHa Ha Mece4yHoM HMBOY. [lBa aHanmM3vpaHa KnnMMaTcka gaktopa cy of nocebHor

3Hauaja, jep y NOTNYHOCTY AeTEPMUHULLY KIMMATCKe OfIMKE UCTPAKMBAHOT Noapyyja.
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Kopuwherem Thornthwaite-Mather

Xnapuukor 6unaHca, ogpeheHn cy cnegehu

napaMeTpu:TemMnepaTypa, MOTEHUMja/IHA eBanoTpaHCnvpaumnja, nafaBuHe, CTBapHa

eBanoTpaHcnupauuja, HeaoCTaTaK Bnare y 3eM/bULLTY W BULLIAK BRare y 3eM/bULLTY.

Tabena 6p. 1 XugpnyHu 6unaHc no Thornthwaite-Mather-u 3a bauku MNMeTposad, (1949-

2011)
Te°C PE P (mm) SE M v

| -0,33 0,00 38,29 0,00 0,00 26,72
T 1,51 2,75 37,86 2,75 0,00 35,11
10 6,13 22,41 38,32 22,41 0,00 15,91
v 11,71 54,41 46,10 54,41 0,00 -8,30
v 16,93 101,33 59,05 101,33 0,00 0,00
VI 20,03 122,16 82,89 122,16 0,00 0,00
VII 21,59 140,94 59,81 69,97 70,97 0,00
VI 21,04 125,99 56,21 56,21 69,78 0,00
IX 16,73 78,51 46,34 46,34 32,17 0,00
X 11,44 45,40 45,00 45,00 0,40 0,00
X1 6,12 16,78 53,85 16,78 0,00 0,00
X1 1,62 3,08 54,45 3,08 0,00 0,00
rog. | 11,22 713,76 618,17 540,44 173,32 69,44
B.M. 18,00 623,33 350,41 450,41 172,92 -8,30

*nereHja Tabene 6p. 1.
T ( TemnepaTtypa); PE (MoTeHuumjanHa eBanoTpaHcnmpauumja); P ( MagasuHe);
SE (CtBapHa eBanoTpaHcnupauuja); M (HegocTtatak Bnare Yy 3em/buwTy); V (Buriwak Bnare y 3eM/bULLTY);
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Mogaum fobujeHn ca KAMMaTOMOWKe cTaHuue bayuku MeTposal, nokasyjy ga je
cpeara MeceyHa TemnepaTypa Basfyxa TOKOM uenie roguHe nsHocuna 11,2 °C, fok je
npoceyHa MeceyHa TemnepaTypa Basfyxa TOKOM BereTauMoHOr nepuofa M3Hocunia
18°C.
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Anjarpam 6p.3 cpefite MeceyHe TemnepaType Ha KIMmaTo/IoLLKOj CTaHnuUm beorpag,
(1949-2011)
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[njarpam 6p.4 cpefbnx MecevyHnX nafaBrHa Ha KNMMaTosoLKoj cTaHuLum beorpag
(1949-2011)

56
XI

YKyrnHa roguiiba KonMynHa nafjasnuHa Ha UCTOM JIOK/IUTETY TOKOM TFOAMHE W3HOCU
618,17 mm, a cymapHa Ko/mM4ynmHa TOKOM BeretauuoHor nepuoga je 350.41 mm, wTo
3HauM fa of YKYyrnHe KOMM4YMHEe MajaBuMHa Ha rofguilkbeM HUBOY, OKO 57 % nafHe y
BeretaumoHoM nepuogy. To ce [0CTa NOBO/bHO OfpaXkasBa Ha pacT ctabana, HapouMTo

nogmnatka, Kao M Ha HOpMaiHO OABWjawe oprosapajyhunx geHodgasa (mcTama,

68



LiBETaHa, MIOAOHOLWEHA, UTA). TN KAMMe Ha OBOM MOAPYYjy je cybXymuaHa cysa
Knuma Ttuna C1, oK MHAEKC XYMUAOCTU Ha rofuvilibem HUBOY M3HOCK 9,73, a MHAEKC

apuaHoCTy je 24,28 1 rofniiby KNMMaTCKN NHAEKC Ma BpeaHoCT 4,84

Tabena 6p. 2 Xugpuyuu éunadc no Thornthwaite-Mather-y 3a beorpag (1949-2011)

T°C PE P (mm) SE M v
| 0,87 1,16 47,73 1,16 0,00 37,59
T 2,80 5,06 43,40 5,06 0,00 38,34
" 7,11 24,51 46,61 24,51 0,00 22,10
v 12,56 56,11 54,70 56,11 0,00 1,41
V; 17,47 102,10 67,97 102,10 0,00 0,00
VI 20,65 124,44 96,77 124,44 0,00 0,00
ViI 22,44 145,94 68,41 105,21 40,73 0,00
VI 22,11 132,15 53,63 53,63 78,51 0,00
IX 17,99 83,47 53,28 53,28 30,19 0,00
X 12,58 48,36 45,92 45,92 2,45 0,00
X1 717 18,56 55,58 18,56 0,00 0,00
X1 2,74 5,05 59,05 5,05 0,00 0,00
rof. 12,21 746,91 693,06 595,03 151,89 96,63
B.M. 18,87 644,22 394,78 494,78 149,44 1,41

*nereHga Tabene 6p. 2.
T( Temnepatypa); PE (MoTeHuujanHa esanoTpaHcnupaymja); P ( MagasuHe);
SE (CtBapHa eBanoTpaHcnupauuja); M (HegocTtatak Bnare y 3em/buwTy); V (Buwak Bnare y 3eM/bULLITY);
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Mogaum ca KNMMaTooLLKe cTaHuLe beorpag (ogHOCe ce Ha okannTeT Bennko
paTHO OCTPBO), NOKa3yjy [a je cpefra MeceyHa TemnepaTypa Basfyxa Ha rogulliHbem
HuBoy 12.21 °C, a TOKOM BeretaumnoHor nepuoga n3Hocu 18.87 °C. CymapHa KonnumHa
nafiaBMHa Ha rogulikem HMBOY M3HocK 693.06 mm, a TOKOM BereTauyuoHor nepuoga
394.78 mm, WTO 3Ha4M Aa oko 57 % of yKynHe KOAnYMHe NafjaBuvHa [OCMe Ha T/0 Y
nepuogy anpun-centemoéap, Kaga cy npouecu y 6ubLy HajUHTEH3UBHU[WU U CaMUM TUM
UM je Taga Bnara HajnotpebHmja. Knumarcky Tvn npunaga cyoxyMuaHOj BRaXHW)oj
Knummn Tuna C2, JOK MHAEKC XYMUAOCTU Ha FOAULLIHKBEM HUBOY M3HOCK 12,94, a nHAEKC

apuaHocTy je 20,34 1 rofuiiby KIMMAaTCKN NHAEKC Ma BpeaHocT 0,74.

6.2. KapakTepucTuKe 3eM/bMLITa UCTPKUBAHNX Nogpydja

Ha OCHOBY MCTpakmBara KapakTepucTuKa, YTBPhHeHO je Aa 3emM/buliTa Ha 06a
NOKannTeTa npunagajy anysujaHOM 3em/buWwITYy Tuna gnysucona (LUkopuh et al.,
1985). ®dnysuconn npunagajy peay XvapomMopmHUX 3em/buLITa YMje ce 06pa3oBaHe
BPWM Yy anyBUja/IHUM paBHUMA peka Mof [AOMUMHAHTHUM YTUUaj MonsaBHe BOJe.
CTanHUM UNn NEepUONYHUM M/aB/bebEM [0/1a3U [0 TasloKewa PeyHOr HaHoca Wu
HEroBOr OfHOLUEHA. PEYHN HAHOCK MOTY OUTK PasIMUMTUX KapaKTepPUCTHKa, 360r Yera
(ONYBUCOMM YeCTO MOKa3syjy C/ojeBUTOCT Yy rpaflu npodwmna. dnaysmconn cnagajy y
Knacy HepasBujeHUX 3emsbuiita ca rpahom npoduna (A) - | - 11 - 1l n ogimkyje nx
n3paxkeHa CnojeBUTOCT. MUHepasHM M XEMMJCKM cacTaBu Cy Takohe BapujabunHu v
3aBu1Ce Of MOpeka U NpUpoAe mMaTepujana Koju ce M3 CAMBHOM NOApydja npeHocu y
BofgoTOKe. Koa npogmna 4 ca nogpydvja bauke [ManaHke yTBphHeHO je NpUCYCTBO
npoueca orfiejaBwa. Ha MCNWTUBAHOM NOKA/IUTETY Y  CEMEHCKOj  CacTOjUHMU
TakCoAujyma npv BUCOKOM BOAOCTajy [lyHaBa [of1asv L0 M3LM3ara HUBOA NOA3EMHE
BOZe M 3abapuBara 3eM/bULLITA. Y TakBMM C/lydajeBMMa YCrocTaB/bajy ce aHaepobHU
YCNOBM Y 3eM/bULIHOM npoduy, LITO YC/MOB/baBa W CTBapare aHOKCUAATUBHUX
ycnoBa. OBO MMa 3a NOCneguuy OABujarbe PeayKLMOHUX npoueca y npoguny.
Pa3narare opraHcke mMatepuje y aHaepobHUM yC/oBMMA je YCMOPEHO LUTO 3a pe3ynTar
MMa MHTEH3VBHY aKyMynaumjy OpraHcke matepuje.

Y okBupy Tuna qnaysucona (ayBuMjaTUBHOr WAW aslyBUjasIHOT 3eM/buLUITa-

qnysucona (Lkopuh et al., 1985), gaba nogena Ha NOATMNOBE BPLUM Ce Ha OCHOBY
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caap)aja kapboHaTta. CBa Mpoy4yeHa 3eM/buLUTa cagpyke €noboaHe KapboHaTe Lenom
ay6uHom npoduna. Mpodmnn 1, 2 n 3 ca nogpyyja PatHor OcTpBa KnacuuKaumoHo
npunagajy KapboHaTHOM MOATUMY, BapujeTeT cpeate Ay60Ko, (hopma mnoBacTa.
3em/bmwiTe  ca nogpydja bauke TManaHke (negonowku npodun 6p.4) npunaga
noATUNy: KapboHAaTHOM, Or/fiejeHOM KOju je mpu TOM W 3acnareH. Npema gyouHM
aKTUBHOI C/0ja BPLUKX Ce nofena Ha BapujeteTe. BapujeTeT je cpeate ay6oku, gopma
NecKoBMTA, NIaKLLUer je TEKCTYPHOT cacTasa Of npodwuna ca nogpydyja Benvkor PaTtHor
0CTpBa.

Kog dnysmcona npouecyu neporeHese cy cnabo M3paxeHU 360r cTasHOr
HaHoLLeta HoBOr Matepujana. Kog ncnutmaHux npoduna (npojunn: 1, 2, 3 n 4) y
CEMEHCKMM cacTojuHaMa TakcoAujyma, MOP(OOLIKN Ce MOXe W3ABOjuTK cnabo
pasBujeHn XyMYCHO-aKyMynaTUBHM XOpPU30HT MohHocTh 10-15 cm.

MpoyyeHa 3em/bULITA OL/IMKYjY Ce MEeCKOBUTO W/I0BacTUM, WIOBacCTUM [0
MNOBacTO MEeCKOBUTUM MeXaHWYKUM cacTaBom (Tabena 6p.3). OcHOBHa oOfMKa
TeKCType (hyBucona ca nogpydja PaTtHor ocTpBsa je yjeHauyeHOCT TeKCTYpHOr cacTasa
Liesiom Ay6uHOM conyma. Y MexaHM4yKoM CacTaBy AOMUHMPA (PpakLmja CUTAHOTr MeckKa,
ynjn ce cagpxaj kpehe op 46,60-79,40%. Jlak TEKCTYpHWU cacTaB 06e36ehyje 6p3y
(hunTpaumjy n Lobpy aepmcaHoCT Npoguia NPy HUCKM HUBOWMMA MOA3EMHUX BOA.

Y CeMeHCKOj cacTojuHu ca nogpydja bauke ManaHke, Npyu BUCOKOM BOAOCTajy
[yHaBa, fonasv O mM3au3arba HWBOA MOA3EMHE BOLE M 3abapuBara 3eM/bulITa. Y
TakBUM C/ly4yajeBrMa YCrocTaB/bajy Ce aHaepoOHM YCNOBM Y 3eM/bULLHOM Mpoguy,
WTO YyCnoB/baBa WM CTBapake aHoKcuiaTMBHMX Yycnosa. OBO MMma 3a nocneguuy
OfBUjare peayKuMoHUX npoueca y npoguny. CMeHa OKCUAAUMOHUX U PeayKUMOHNX
ycnoBa [OBOAM [0 MOjaBe npoleca orfiejaBamwa. 10 TEKCTYPHOM cacTaBy 3em/buLUTe
(npocomn 4), npunaga NecKoBWUTOj WOBayW, LITO 06e36efhyje 6p3y WHPUATPaUujy
nagaBMHCKNX BOAa W [00pY aepucaHOCT Npu HDKEM HUBOY nofsemHe Boge. Caapxaj

necka ce nosehasa, a capxaj rnmnHe cMamyje ca ayoruHom npoguna.
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Tabena 6p. 3. TeKCTypHM cacTaB NpoyYaBaHMX 3eM/bULLITa

KpynaH| CutaH YKynaH | YKynHa
Mpax |l nnHa
necak | necak necak rMnHa TeKcTypHa Knaca

(cm) %

Bennko PaTtHO ocTpBO
Megonowkn npotun 6poj 1
0-10 | 1.90 | 51.50 |23.90/22.70| 53.40 46.60 |lleckoBuTa MnoBayva

10-40 | 1.40 | 51.70 |22.20(24.70| 53.10 46.90 | NeckoBuTa MoBava
40-70 | 0.30 | 79.40 |7.70|12.60| 79.70 20.30 | NeckoBwUTa nnoBava
Megonowkn npotun 6poj 2

[y6brHa

0-10 | 2.70 | 46.60 [24.20/26.50| 49.30 50.70 noBaua

10-40 | 1.90 | 48.40 |24.80/24.90| 50.30 | 49.70 noBaua

40-70 | 1.20 | 50.50 |22.50/25.80| 51.70 | 48.30 nosaya
Megonowkn npotun 6poj 3

0-10 | 2.70 | 47.70 |23.60/26.00| 50.40 | 49.60 noBaua

10-40 | 1.50 | 48.60 |22.20/27.70| 50.10 | 49.90 nosaya

40-70 | 1.30 | 49.90 |22.30/26.50| 51.20 | 48.80 nosaya

bauka lNanaHka™
Megonowkn npotun 6poj 4
0-15 | 1.50 | 59.80 |19.30{19.40| 61.30 38.70 | NeckoBuTa nnosava
15-40 | 0.30 | 90.30 | 2.90| 6.50 | 90.60 9.40 lMecak
40-100| 0.20 | 84.80 |7.00| 8.00 | 85.00 15.00 MnosacTu necak

>100 | 0.20 | 82.20 | 9.10| 8.50 | 82.40 17.60 VnoBactu necak
*13gop: Monoswuh, B. (2014)

Peakuuja 3eM/bULIHON pacTBopa Yy XYMYCHO-aKyMynaTMBHOM XOPW3OHTY je
YMEpeHOo ankasHa, a y Ay6/bum cnojeBMMa 3em/buLLITa 40 jakKo ankanHa (Tabena 6p.4).
To je nocneguua npucyctea CNobogHMX KapboHaTa, Ymju ce cagpXkaj nosehasa ca
AyOuHOM conyma. [lOBPLUMHCKM A-XOPWU3OHTW, KOA4 NPOYy4YeHUX (nysmMcona ca
nogpydja Benukor paTtHOr ocTpsa, Cy KapboHaTHM, [OK Cy Ay6/bM CnojeBM BeoMma
Kap6oHaTHM (cagpxke >13 % CaCOs). Kog iyBmucona Koju je npoyyeH Ha nogpydjy
Bauke [ManaHKe, MOBPLUMHCKM A-XOPU30OHT je cnaabo KapboHaTaH, AOK cy Ay6/bu
C/ojeBn KapboHaTHM.

XYMYCHO-aKyMyaTUBHW XOPU30HTU MPOy4YeHuX (yBMcona Cy jako 4O BpO
jako xymycHu. Ca fy6uHOM 3eM/bULLHOT COMyMa CafipXkaj Xymyca jako onafa u Hanasu
ce y uHtepsany 0,41-3,47%. Cagpxxaj YKyMHOr asoTa je Y CK/agy ca caapXkajem

xymyca. OgHoc C/N kof npodmna ca nogpydvja Benukor PaTtHor octpsa je y3ak
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yKasyje Ha NoBO/bHY TPaHC(opMmaLnjy opraHcke matepuje. MehyTtum, Kof npoyyeHor

3eM/bumLLTa ca noapydja Bauke ManaHke 0fHOC YIr/beHMKA 1 a30Ta je Beoma LUMPOK. To

3HauM fa je ocnobahare 6u/bKama NPUCTyNavyHMX 06/1MKa a3oTa U3 OpraHcke Matepuje

YCMOPEHO, He Camo Kafa Cy Y 3eM/bULLTY YCMOCTaB/beHN aHOKCUAATVBHM YC0BU, Beh 1

y YCNOBMMA Kaja je HWBO MOJ3eMHe BOJE HU3aK. Y OKCUAATUBHWUM YC/0BMMA, 3601

anKasiHe peakuuje 3eM/bMLUITa pasfarawe OpraHCKor asora rnocse jase aMoHUguKalmje

nponasn u asy HUTpUGMKaLvje. DOPMUPaHN HUTPATU Ce MO YCMOCTaB/batby

aHOKCUAATMBHKX YCNoBa PeAyKyjy [0 MOMeKynapHor asota. Xemujcku npupoga

opraHcke maTepuvje y 3acaguma Takcoaujyma, Takohe je HenoBoO/bHa LUTO 3a pe3ynTar

nMa Masie  KONM4YnHe npuctynavyHnx 06/1Ka a3oTa.

Tabena 6p.4. Xemmjcka CBOjCTBa NMPOy4YaBaHUX 3eM/bULLITa

pH YKynHu NakonpucTynayHu
Ay6nHa o - CaCOs wye | N CIN 5,05 | Ko
cm % mg/100g
Bennko PaTHO 0CTPBO
Megonowkun npotun 6poj 1
0-10 7.40 6.99 7.64 13.93 0.88 9.13 38.18 25.22
10-40 8.00 7.22 13.50 1.50 0.39 3.84 11.25 10.87
40-70 8.01 7.53 13.49 0.65 0.27 2.42 5.94 5.65
Megonowkun npotun 6poj 2
0-10 7.42 7.01 10.06 8.61 0.96 8.96 25.07 27.47
10-40 7.85 7.32 13.38 1.55 0.38 412 10.48 13.68
40-70 7.96 7.30 15.47 1.12 0.29 3.91 8.64 11.90
Megonowku npocun 6poj 3
0-10 7.44 7.00 8.82 10.05 1.02 9.85 38.18 31.00
10-40 7.62 7.17 12.63 3.47 0.64 5.39 25.76 21.62
40-70 7.69 7.19 14.02 2.69 0.54 5.02 20.14 18.17
bauka [ManaHka*
Megonowkun npotun 6poj 4
0-15 7.91 7.54 5.62 9.76 0.40 1422 | 23.43 11.54
15-40 8.83 8.38 8.43 0.41 0.01 18.41 1.04 2.68
40-100 | 8.83 8.31 10.68 0.41 0.01 17.87 0.00 2.02
> 100 8.66 8.00 10.24 0.48 0.01 20.40 0.00 1.70

*n3sop: MNMonosuh, B. (2014)
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Kog dhnysuncona npoyyeHnx Ha nogpydjy Benukor patHor octpBea (Tabena 6p.4)
06e36eheHOCT Gubaka NakonpucTynavyHUM KajvjyMoM Y XYMYCHO-aKyMy/aTUBHOM
XOPU30HTY je Yy rpaHuLama cpegwe, a y [Ay6/bMM CrojeBUMa y rpaHuuama cnabe
06e36eheHoCT. Beha KonnumHa Kannjyma y XyMYCHO-aKyMy/naTMBHOM XOPU3OHTY je
nocnegmua 6uonowike akymynaumje. Kog dnyesucona ca nogpydja bauke [ManaHke
06e36€efeHOCT NakonpucTynayHUM KaanjyMoMm je y rpaHuuama cpeatbe (A-XOPU30HT)
[0 cnabe 06e36eheHOCTN.

KonuunHa 6usbkama nakonpucTynadHor goctopa y XyMyCHO-aKyMynaTUBHOM
XOPU30HTY, KOZ CBWUX NpOy4YeHUX qyBucona, je Yy rpaHuMuamMa Beoma Aobpe
06e36eheHocTn. Ca aybmHOM 06e36eheHOCT nakonpucTynadyHuMm (octopoM cnabu.
Kog npogwuna 3 (Benmko paTHO OCTpBO), 06e3beheHOCT je Beoma fobpa Lenom
Ayo6uHom npodmna, Aok je y Aybreum cnojesuma npouna 4 (bavka lManaHka) Yak
NCMof rpaHvLe fetekuuje 3a AL meToay.

Jako nosehaHa KonMuuHa Gu/bkama nakonpucTynadyHux obnmka docdgopa y
XYMYCHOM XOPUW30HTY MOXe fga Oyae nocneguua Huxe pH BpefHOCTM Yy OAHOCY Ha
pybree cnojese conyma. FpogykTu pasnarawa opraHcke Matepuje wupokor C/N
OfHOCa YrnaBHOM WUMajy Kuceny peakuumjy W MpeAcTae/bajy jak — areHc
(hocthomobunmsaumje,  OAHOCHO  MpeBohera  HEepacTBOP/bMBMX  BULIEGA3HUX

KanumjymoBux gocthata y pacTBop/bMBe HKeOa3He 06/NKe.

74



6.3. Makpockoncka rpaha Kope 1 Kcunema

6.3.1. Kopa

Mof KOpOM ce Yy LUMpeM CMUCY peyn noapas3ymeBajy CBa TKMBA KOja Ce Hanase
ca Crnosballitbe CTpaHe BacKy/apHOr Kambujyma, a y y)Kem CMUC/Y, TO je Crosballtby,
MPTBU [Ie0 KOpe KOju Ce 30Be U Cnosballkba Kopa unn putugoma. Camo XnBn feo Kope
y3 Kambujym je qioem.

Kopa ce yBeK cactoju of: (hnoema, napeHxmmMa v CeKyHAapHOr MOKOpUYHOr
TKMBa MepuiepMa uaM MpTBe KOpe, a HeH U3rnes, HapoumuTo Kaja ce paav 0 MpTBOj
KOPW je pa3nymT 1 bycna ce Ha pasHe HauymHe. CNobHU U3r/ef Kope ce pasfvKyje of
BpCTe [0 BPCTe, a MOXe BapupaTtu K Koj crabasna MCTe BPCTe Koja Cy pacna y
Pa3INYUTUM CTaHULLHUM YCNOBMMA.

MaKpOCKOMNCKUM MocmaTpakeM Kope cTabana T.distichum Ha ucTpakuBaHUM
NOKa/IMTETUMA, MOXKE Ce 3aK/bYUNTU fa NPOLEHTYaIHW YAe0 XXUBOr (pioema) 1 MpTBor
fena kope (pMTUAOME) BeOMa 3aBUCK Of, CTapocTW. 30Ha (hioema je 3HATHO LUMpa Of
30He napeHxunmMa n MpTBe Kope.

YKynHa feb/brHa Kope, Kao 1 NpoueHaT 3acTyrn/beHOCTU (hioeMa 1 pUTuLoMe
Ha cTabnmMma y OKBMPY UCTPaXKMBaHWX NIOKanuTeTa, NpukKasaHu cy TabenapHo (Tabena
op. 5).

Tabena 6p. 5. [le6/bmHa Kope (mm)

Bpoj YKynHa [ebrbrHa [ebrbrHa
Nokanutet Crapoct Aeb/bmHa CeKyHAapHor pUTMLOME
cTabna

Kope (mm) (noema (mm) (mm)
BPO 1 36 4.00 3.30 0.70
BPO 2 34 3.85 3.18 0.67
BPO 3 29 3.62 2.90 0.72
Bl 1 54 7.63 6.76 0.87
bri 2 74 9.15 8.20 0.95
Bl 3 74 9.35 8.68 0.67

MopeheteM [06MjeHNX pe3ynTaTa Ha UCTPaXMBaHWM IOK/IMTETUMA, MOXE Ce
YyCTaHOBUTK fa ce [feb/bMHa Kope Kopg BpcTe Taxodium distichum (L.) Rich. ca

cTapoluhy Beoma mnosehaBa M [a Ty Be3y KapaKTepulle BMUCOK CTereH 3HauajHOCTW.

75




Crabna ca nogpyuyja bauke lMNanaHke, Koja Cy y NpOCeKy ABOCTPYKO CTapumja of ctabana
ca nokanuTeTa Besimko paTHO OCTPBO, MMajy ¥ BULLE HEro ABOCTPYKY YKYIMHY Ae6/bUHY
Kope. YTBpheHo je pa, ca nosehaweM YKynHe Aeb/bMHe Kope, fonasv fo
npornopunoHanHor rnosehawa yaena gnoema, WTO ce Hajbosbe BUAM Kog Tpeher ctabna
ca nokanuteTa bauka NanaHka, cTapocTu 74 rogvHe, rae umHu Yak 93 % of yKyrnHe
nebrbuHe Kope (Tabena 6p. 5).

Y npoceky, npoueHar y4yeliha ceKyHAapHOr (hyioema y YKYMHoj Aeb/brHM Kope 3a
crabna ca nokanuTeta Benuko paTtHO ocTpeBo M3HOcM oko 80 %, a Kop ctabana ca
nokanuteta bauka NManaHka oko 90 %, na yak v BuLLe.

Kop jene ca Benukor Jactpenua (Bunotuh, 1992), ne6rbmHa Kope je yTephrBaHa
Ha YMTaBOj BUCUHW Aebna n fobujeHn cy BeomMa BapujabunHmn pesyntat — Npu 0OCHOBU
crtabna, yKynHa ge6s/bMHa Kope n3Hocu 12 mm, Ha NpcHOj BUCUMHM OKO 10 mm, a npu
BpXy ctabna csera 6 mm. Kop ucTpaxuBaHux cTabana TakCoAujyma, pasivke y
YKYMNHOj Ae6/bHM Kope n3Mehy narba 1 NpcHe BUCUHe febna bune cy 3aHeMapuse U 'y
MOTMYHOCTU CTATUCTUYKN Be3HayajHe.

oMM OKOM Cce MOry, OCUM pasnnke Yy [e6/bhHM, YOUMTM jOLI  Heke
cneynguyuHocTn Kope n3mely ctabana Ha UCTPaXXKMBaHUM NOAPYYjuMa.

Ha nokanuteTy Benuko paTHO OCTpBO, Kopa cTabasna je /bycnacra, TaHKa, HewwTo
je cBeT/mje LpBEHKAcTO-cMehe 60je M Ha HOj Ce MOry 3anasuTyh CUTHe TpakacTe
TBOPEBVHE KOje MNpeACTaB/bajy 3ayeTKe KaCHUjUX Y3AYXKHUX MYKOTUHA Koje Cce
(hopMupajy y KacHmMjoj CTapoCcHOj fo6u (cnmKka 6p.15).

Ha nokanuteTy bauka [lanaHka, Kopa cTabana je HewTo Xpanaswuja,
LIpBEHKaCTO-CMehe-MpKe 60je ca TaMHWjUM HUjaHCaMa M Noumnkbe Aa nyua y KauwacTum
Tpakama Koje ce ofiBajajy no Ay>uHu gebna (cnuka 6p.2 r). Mo mMakpocKorckoj rpahu,

KOH3MCTEHLMjX 1 TEKCTYpW, Kopa gocTa nogceha Ha Kopy Juniperus communis L.
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Cnuka 6p.15. N3rnes kope Takcoamjyma ca Benvkor paTHor octpBsa
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6.3.2. AHan13a nNpcTeHoBa npupacTa

Csake roguHe ctabno pacte y ogpeheHoj Mepu y LWIMPWHY, LWITO je nocneguua
aeobe KambujanHux henmja. Ha Kpajy cBake BereTauuMOHe Cce30He ce 06pa3syjy
KOHLUEHTPUYHM CNOjeBN [ApBeTa KOjU Ce HasvBajy npcTeHoBuMa npupacta. Kop
NCTPaXXMBaHe BPCTe, rpaHMUa NpCTeHa npupacta Huje M3pasuTo MapKaHTHAa W jacHa,
LUTO je MHaye YecT Cfyyaj Ko YeTuHapa, NocebHO KO OHMX KOjU Hemajy CpPYUeBUHY
(mopen TakcoauMjyma, Ty cragajy cCmpuda, jena, OMOPWUKa, TUHKO). Mehytum,
[eTepMUHaLMjy rpaHUYHe IMHUje NPCTeHOBa NpupacTa 3HATHO je OakLano u3gBajame
HELITO CBET/INje paHe Y O4HOCY Ha TaMHUWje 060jeHy MO3HY 30HY.

Mo3HaTo je fAa LmMpWHa MNPCTEHOBA Mpupacta 3aBUCU Of MHOrMX (paktopa:
efaCckmx (3eM/BULLIHUX), KNUMATCKMX, OpPOrpagickmx, CTaHuLIHMX. BpcTe Koje nmajy
lUMpe MPCTEHOBE nMpupacta cmartpajy ce OpsopacTyhvM, a OHe ca YCKUM —
cnopopactyhnm BpcTama. YKOMMKO ce cTabno Hasmasum Ha ocamu, umahe nosehaH
[e6/bUHCKN NpUpacT ycnef HefocTaTka KOHKYPeHUMje OKOSHe Beretauuje, a YKOMKO
Ce HanasuM y ryctom cknony, 10 he ce pedieKToBaTM Ha W3PaKEHUJU BUCUHCKK
npupacT.

"padmukm cy NpeacTaB/beHe 3aBUCHOCTU, HAjMpe LWMpPUHE NPCTEHOBA npupacTa
0f, CTapoCTK, a MOTOM K MpPOLeHTYyasHOr y4yewha NO3He 30He MPCTeHa npupacta Of
ctapocTtu. Takohe cy y Buay Aujarpama npefcTaB/beHe YKYMHe LUMPUHE MPCTeHoBa
npupacta y ofpefeHOM CTapOCHOM [06Y M Yy OKBUPY HUX LUMPUHA KOjy 3axBaTta nosHa

(jecera) 30Ha.

6.3.3. NpoceyHe WMpKUHe NpCTeHa NpupacTa Ha oKaMTeTMMa Bennko paTHO OCTPBO U

bauka MNanaHka Ha pa3nnMumMTUm BrcMHama gebna (Ha 0.3 mun 1.3 m)

3a npBo cTabno ca Benukor paTHOr OCTpBa, MPOCEYHa LUMpWMHA NpCTeHa
npupacTa Ha 0.3 m nsHocu 3.43 mm, 3a Apyro cta6no 3.41 mm, a 3a Tpehe 3.29 mm.
Ha nctom nokannteTty, NpoceyHe LWMPUHE NPCTeHOBA NpupacTa Ha 1.3 m um3Hoce: 3.10
mm, 3.21 mm n 3.11 mm (Tabena 6p.6).

Ha nokanutety bauka [ManaHka, BPeAHOCTU MPOCEYHMX LUMPUHA TOAMULLIHNX
npcTeHoBa npupacta Ha 0.3 m mn3Hoce: 2.63 mm 3a cTa6s10 6poj 1, 2.51 mm 3a cTabno

6poj 2, oAgHOCHO 2.49 mm 3a cTabno 6poj 3, a Ha 1.3 m BUCKHE, Te€ BPEAHOCTU UMajy

78



ofpeheHn nag; 3a ctabno 6poj 1 — 2.47 mm, 3a cTtabno 6poj 2 — 2.33 mm, a 3a cTabno
6poj 3 — 2.39 mm (Tabena 6p.6).

Ha ocHoBy 06ujeHrX nogaTaka 3a NPOCeYHe LUMpKHE NMPCTEHOBA NpupacTa Ha ape

BMCUHe cTabna y OKBUPY [iBa pa3ninumTa oKaMTeTa, MoXe ce YTBPAUTU cneaene:

[a Cy NpoCeyHe LMPKHe NpcTeHoBa npupacTa Behe Ha Bennkom paTHOM OCTpBY
HEro y CeMeHCKOj cacTojuHu y baukoj ManaHum (cnvke 6p. 16 n 17). OBo ce
MOXe mpunucatu, npe CBera, rpaHy/I0MeTPUjCKOM CacTaBy 3eM/bMLUTA KOju
OVKTMpa KOMMYMHY Ou/bkama npucTynavHe Bofe. 3eM/buliTe Ha MNOApydjy
Benvkor patHoOr octpea KapakTepulle MpUCYCTBO ABejy TEKCTYPHUX Kraca —
MecKoBUTe 110Baye [0 U/10BaYve — Koje cafpke BENNKY KOMMUNUHU PU3N0NOLLKA
poctynHe Boge. Ca ppyre CTpaHe, necak M WIoBaCTW necak Cy [ge
Haj3acCTyn/beHNje TeKCTYpHe Knace Ko 3em/buwiTa Ha nogpydjy bauke
ManaHke, a cagpxaj burbkama LOCTYNHe BOAe Y HMMa je 3HaTHO Mawu. OBO
notephyjy v pesyntatu AOKTOpcKe auceptaumje [Meked-a (2010) koju vy
3awTuheHom geny anyesunjyma [lyHaBa fonasu fo cregehux pesynrara: cagpxkaj
(PM3NOMOLLKN [OCTYMHE BOAE Y TEKCTYPHO] Kiacu MEecKoBUTe WM10Bave U3HOCK
25.97 %, kop wnosayve 24.10 %, kop necka 12.31 %, a Kof wnoBacTor necka
15.89 %. MeaHuwesunh (1993) je y CBOjOj LOKTOPCKO] AncCepTaLmnju NCTpaXKmnBao
YTULUQ] KapakTepucTMKa 3em/buliTa Ha pacT  OXu/beHuua Tornosje Ha
HesawTuheHoM anuByjymy JlyHaBa WM [OWA0 A0 CAUMYHUX OAHOCA Ccajpxkaja
[OCTYMHE BOAe Y MOojefUHVM TEKCTYPHUM K/acama 3emM/buLiTa: Kof necka 36.2
%, kop wunosactor necka 40.2 %, Kof neckoBuTe wnoBaye 42.6 % n Kog
nnosaue 45.8 %. Behe BpegHOCTM Y OAHOCY Ha pe3ynTate A0 KOjuUX je AoLlao
Mekey (2010) y3poKoBaHe Cy UMHEHMLOM [a OBa 30Ha HUje BpareHa HacuUMnom
(HesawTuheH Aeo), na je nnae/berwe [yHaBa 3Ha4yajHO YTULANO Ha [06UjeHU
pesyntat. YKONMKO Ce MOByye napanena wu3mehy pesynrata OBe [Be
auceptaumje ca pesyntatuma  UCTpaxuBakwa CBOjCTaBa Takcoguvjyma Ha
nozpyuyjy Benvikor patHor octpsa 1 bauke lNanaHke, 3anaxa ce BUCOK CTemneH
KOMMaTnemnHocTu. TakcoanjyM je M3pasuTo XMUrpoduiaHa BpCTa Kojoj Tpeba
onTumasiHa 06e36eheHOCT 3emM/buLLITA BOLOM, Kao M afjeKBaTHa aepaumja, na ce
ca NpaBOM MOXEe KOHCTaToBaTh [a Ce LUMpW NPCTEHOBM npupacta obpasyjy Ha

3eM/bULLITY ca BehOM KOMMUYMHOM NpUCTYMadHe BoAe 1 06paTHO. C 063MpoM fa
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cy WeaHuwesuh (1993) n TlMekey (2010) wucTpaxusanu anysujym WUCTOr
BOJOTOKA Ha KOju Ce Hacnarajy u nofpydja Benukor patHor octpsa U bauke
ManaHke, n3BeeHe KommMapaumje ce MOry ca BEJIMKUM CTEMNeHOM MoY34aHOCTU
NpUXBaTUTY;

Beha npoceyHa LWMPUHA NPCTEHOBA NpupacTta U, Tume, 6pXKn Aeb/bUHCKK pacT,
YCNOB/bEHM CY M BehoMm nnogHowhy 3em/buLITa ca nogpyyja Benvkor patHor
0CTpBa Yy OfHOCY Ha Bauky [ManaHKy. [Jo 0Be TBPAHE Ce LOLI0 Nnopeherem
cagpxaja ogroeapajyhmx KOMMOHeHaTa KoOje  AeTepMUHMLLY  cajpXkaj
XpaH/bUBUX MaTepuja y 3eM/buwTY (Npax, rvHa, asoT, Xymyc, P20s n K>0);
LUMPMHE NPCTEHOBA npupacTa onajajy ca BUCUHOM, YCne[ yera cy npcTeHOBU
npupacTa LUMPN Ha Maky Hero Ha NPcHOj BUCUHK (rpadmkoHn 6p. 1-6). OBO
noTephyje ucTpaxusawe Adamopoulos et al., (2009) koju cy, uctpaxyjyhu
MefycoOHY 3aBMCHOCT LUMPMHE MNPCTEHOBA MpupacTa, yAena Mo3He 30He U
rycTMHe Yy ancofiyTHO CyBOM CTawy Kof BpcTe Pinus brutia T., gownu go
3aK/byyKa fa Ce LUMPUHe NpCTeHOBa npupacta Kof crabana pacimx Ha
CTaHULLTY AOOPUX KB/IMTATUBHUX KapaKTEpPUCTMKA Hajrpe CMawyjy 0f OCHOBe
na 4o 2 m BUCWHe, MOTOM [0/1a3n A0 NOoCTeneHor nosehara npoceyHe WNPUHe
npcTeHa npupacTa cBe 4O cpeaumer aena febna, a ofatnie Ka BpXy KpoLHe
[0na3n NOHOBO A0 peayKumje WupuHe npcteHa npupacta. Kog crabana pacnmx
Ha CTaHUWTY YMepeHO [06pUX KBa/IMTATUBHUX OCOOMHA, TPEHL CMarbera
MPOCeYHe LUMPUHE MPCTEHa NpupacTa NpUCyTaH je 4O MecTa rae BpcTa NoUnke
[la pasBuja npBee jaye rpaHe, a NOTOM Aonasn 40 nosehamwa LWIMPUHE NPCTeHOBa

npupacra.
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Cnuka 6p. 16. N3rnep yckux npcteHosa npupacta ctabana u3 b.ManaHke (x40)

a (x40)

Cnuka 6p. 17. N3rnep, WMpoKor npcTeHa npvpacta ctabana ca BPO
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NcTpaxkunsarwa npoceyHe LWIMPUHE MPCTEHOBa MNpupacTa 3a Halle ABe ayTOXTOHe
YyeTUHapcKe BpcTe — jeny un MNaHunheBy OMOpPUKY — fOBena cy o cregehux pesynrara:
Kog MaHunhese oMopuke ca nogpydja HIM ,, Tapa“, WMpnHa NpcTeHOBa NpupacTa ce Ha
BcKMHM of 1.3 m Kpehe y pacnoHy og 0.5 mm go 1.5 mm, ca npoce4yHoM BpeaHOLLhy
oa 0.8 mm (Bunotuh, 1994), fok ce Kof jene ca Benukor Jactpenua, Ha NPCHOj BUCUHN
Ae6na (1.3 m), npoceyHe LWMPUHe NPCTEHOBa npupacTa Kpehy y pacnoHy o4 2 mm 4o 7
mm, 3aBUCHO Of KBaIMTATMBHUX CBOjCTaBa 3eM/bMLITA, @ Y MPOCEKY LIMPUHA
npcTeHoBa npupacTta usHocn 4.5 mm (Bunotuh, 1992). Ha ocHOBY 0BOra ce MOXe
3aK/bYUNTU fa TakCOAMjyM MMa 3HATHO LUMpe MPCTeHOBe npupacta y OAHOCY Ha
MaHunheBy OMOpPUKY, [LOK je Ae6/bUHCKM NPUPACT jefie U Takcoamjyma Beoma ClmyaH
(Tabena 6p.6).

Gutenberg (1915) je gowao Ao pesyntara Koju roBope Aa MpuMpacT MpeyvyHunka, a
TUMe N TeMe/bHULE, HUje jefHaK Ha CBMM BMCMHaMa ctabna. Tako, Ko CBMX CMpya
ofpacnux y CacTOJMHCKOM CKfony, LUMpUHA MpCcTeHa npupacta onmaga uayhu opf
NnoAHOXja cTabna HaBumLUe [0 rojase jeAHOr MUHMMYMa KOju eXn Ha 1-12 m BUCUHE,
MOTOM pacTe [0 MOYeTKa KPYHe, a HeLTo 1 Y KPYHW, OflaK/ie HaKOH MocTu3ara jefHor
MakCMMyma MOXe f[a HacTynu MOHOBHO onafawe. OBakaB TOK LUMPUHE MPCTeHa
npupacTa ce Hasla3n Kog ctapujux ctabana Kog Kojux npupact seh onaga. Kog mnagmx
N cpedhe CTapux ctabana, ca jow A06pMM BUCUHCKUM U 3arpPeMUHCKMM NPUpacToMm, y
ropteM [efly KpyHe ce o6pasyjy BefMKe KONMYMHE [pBHE Mace Koje ce HajBuLue
[ErnoHYjy HEerocpefHO WUCMOL KPYHe M Y HEeHOM [OHeM [efly, Tako Aa MPCTEHOBM
npupacTta y ToM fefly NnocTajy LIMPOKM, LUTO LOBOAW L0 MOCTM3aHka jako U3PaKeHOor
Makcumyma. CnpoBefeHO UCTPaXMBarbe KOZ TakCoaujyma Ha 06a nokasmTeTa nokasyje
ofpeheHo cmarbere LMPUHE NPCTeHa NPUPacTa ca BUCUHOM, LUTO je KOMNaTubuIHo ca
pesyntatuma Gutenberg-a (1915). [peTnocTaBka je fga Ce KoOg WCTpaXKmBaHor
TakcoAujyma Ha nokanmTeTy Benvko paTHO OCTPBO, KOju Ce MOXKe cMaTpaTti Miagum, y
[ieNly HenocpeaHo UCMOL KPYHe Hanasu 13pasvTo LUMPOKU NPCTEHOBM NPUpacTa;

Pesyntatn uctpaxmsarwa Adamopoulos & Voulgaridis (2002), Be3aHo 3a cTony
pacta v BapujabuUIHOCT AYXKMHA NPOBOAHMX U MEXaHWYKUX efleMeHarta Koj 6arpema
(penatuBHO 6p3opacTyha BpCTa, Kao M TaKCOAWjyM), OOJIMKYjy Ce [ABeMa OUTHUM

KapaKTepucTuKama:
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- Ccpefra CTOMa pacTa y npuiaHaykom feny ae6na usHocuna je y npoceky 3.4
mm, Bapupajyhv nsmehy 2.3 mm n 5.3 mm

- cTona pacrta ce nosehasa y npBux 5-9 npcTeHoBa npupacta uayhu og cpxu, a
MOTOM Ce TMOCTENeHO CMarbyje. TPUMETHO je CMarberwe CcTore pacta Yy
anuKasHOM feny KpOLUHE

- UCTpaXuBare TakCoAmjyma Mnokasyje penatuBHO OMCKe pesyntare MpoceyHe

LUMPUHE NPCTeHOBa NpupacTa y 0CHOBY Ae6/1a, Kao 1 eKCTPEMHUX BPegHOCTH,
oHMMa [obujeHnm 3a Garpem (Adamopoulos & Voulgaridis, 2002). Ca gpyre
CTpaHe, AMHaMMKa pacTa UCTPaXMBaHMX CTabana Takcogmjyma ca cTapowhy He
KOMHUMaMpa ca pesyntatuma fobujeHum 3a 6Garpem (Adamopoulos &
Voulgaridis, 2002);

Pesyntatu uctpaxmsara Adamopoulos et al., (2009) ycTaHOB/baBajy fa ce LWMpUHA
npcTeHoBa npupacTa nosehaBa kako ce uie Ka BPLWHOM feny Aebna, AOK yAeo no3He
30He y MpPCTeHy npupacTa U ryctuHa gpseta onagajy ca BMcuMHOM cTabna. OBO je y
CYNpPOTHOCTN ca [06WMjeHUM pe3ynTaTMMma KO TakcoAujyma Koj Kora ca BUCUHOM
onaja LMpWHa npcTeHoBa npupacta (rpagukoHyn 6p. 1-6), anm oBy TBpAwY Tpeba
y3eT ca pe3epBoM, C 003MpOM fda ce Koj CTabana Takcogujyma Huje ucTpaxkusana
npoceyHa ctona pacta og 1.3 m BucuHe na Hasuwe. Ca fpyre cTpaHe, MOXe ce
YTBPAMTY BUCOK CTEMNeH KOMHUMAMPaka Mo nutawy OfHOCA BUCUHE cTabna u ydyewha
no3He 30He (Ha 06a McTpaXknBaHa /loKasiMTeTa, cTabna Takcoamjyma nokasyjy onafare
3aCTyN/LEHOCTW MO3He 30He ca BUCMHOM febna). McTpaxusawe Adamopoulos et al.,
(2009) Takohe je yTBpAM/IO [a Ce KBaMTaTMBHA CBOjCTBAa 3eM/bULUTA MO3UTUBHO
ofpaxaBajy Ha LWMpWHY npcTeHoBa npupacta (6o/be CTaHMLITE - LUMPU MPCTEHOBU
npupacrta), WTO je carfiacHO Yy MOTMYHOCTU ca pe3y/nTaTvMa MCTpaKuBaka KOp
Takcogmjyma.

NcTpaxyjyhu yTuuaj npopesa Ha CTPYKTYpY NpPCTeHOBa NpupacTa Koj, janaHckor
apuwa, Koga et al., (1997) yka3syjy Aa ce HakKOH HMX0BOI U3BOheHa rnosehasa, Kako
YKYMNHa LIMPUHa NPCTeHa NpupacTta, Tako M LWMPUHE paHe M Nno3He 30He. Megraw &
Nearn (1972) ytBphyjy Aa ce ryctuHa paHe 30He noBehaBa, a MO3HEe 30He CMatwbyje
HaKOH M3BefeHMX npopeda Kog ayrnasunje, ok Moschler et al., (1989) Hanase kof
BpcTe Pinus taeda L. ga ce ryctMHa paHe 30He CMamyje, a FyCTUHa MO3He 30He

nosehasa nNo 06aB/beHNUM Mepama npopeae. MpunMkom oapefuBarba rycTUHE paHe W
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MO3HE 30HE, HEOMXOAHO WX je Pa3fBOojUTK, LLTO CE MOXEe YUMHMUTK ynoTpebom hopmyrne
Ao Koje je gowao Denne (Denne, 1989) no Kojoj No3HO ApBO 06yxBaTa Ae0 NpPCTeHa
npupacTa Kof Kora je aebr/buHa pagujanHor henmjckor 3uga nctoseTHa mnm seha Hero
pagujanHmn NpevHnK 6uno Kor henmjckor nymeHa.

Ca pgpyre ctpaHe, Bannan (1967 a) yTtBphyje 3HAaTHO CMarere [AY>XWUHE
aKkCujasiHUX Tpaxemja y3 WUCTOBPeMeHO moBehate LIMPMHE MPCTeHoBa npupacTa
NPUIMKOM M3BefeHVX npopesda. OBM pe3ynTaTh HUCY KOMMNATUOW/HK ca pe3yntaTvmMa
NCTpaKmBara Kof, ctabana TakCcoamjyMa, Kof KOjux He NoCTOju M3paKeHa HeraTvBHa

MoBe3aHOCT n3Mehy AMHaMUKe pacTa v Ly>XKUHe akCujasIHUX Tpaxenaa.

6.3.4. OfHOC LUIMPVHE 1 CTApOCTU NPCTEHA NpUpacTa Ha MONpPeYyHUM npeceLlyma aebna

"pathMuKUM 1 aHAIMTUYKUM UCTPaXKMBaHEM, AOLLIO Ce A0 06/1MKa 3aBUCHOCTY
KOoja nocToju usMehy LLIMPUHE 1 CTapoCTy NpcTeHa npupacta. OgpeheHe cy: npoceyHe
LUMPVHE NPCTEHOBA MpupacTa Ha pasIMunTMM BUCMHaMa [ebna, 3aTMM MUHUMaIHE Y
MaKC/Ma/lHe LUMPWHE MPCTeHOBa MpupacTa, Kao U eKCTPeMHe BPefHOCTM Koje ce

jaBrbajy y ogpeheHom nepuoay (Tabena 6p. 6).

Tab6ena 6p. 6 : LLnpuHe NpcTeHOBa NpupacTa Ha pa3nnyunMTMM BUCKHaMa

50§ geE E¢E | G%¥E ggE E¢E | §EE
s & | zc-E| SZE| £c&E | zC-E|l 3ZE | EcE
S| 2 | 8ce| §ce| §SE | §EE| $cE | ZGE
¢ §| 33| £33 g3g | FI3) §3% ) £30
BPO| 1 | 343 1.76 5.76 3.10 148 5.41
BPO| 2 | 341 185 6.21 321 162 6.02
BPO| 3 | 329 1.9 5.08 3.11 1.86 4.95
BN | 1 | 263 132 4.10 247 142 3.87
BN | 2 | 251 156 3.92 233 141 3.77
BN | 3 | 249 1.48 391 239 1.46 3.80

BPO - Bennko patHO 0CTpBO
bl — bayka MNanaHka
LLI.M.M. — LWMPUHA NPCTEHOBA NpupacTta
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6.3.4.1. OgHOC WMpKUHE 1 CTapoCTX NPCTEHA NpMpacTa Ha NornpeyHoM npeceky gebna

Ha NIOKaNUTeTy BennKo paTHO OCTPBO

Ha 0.3 m BMCMHe, NpoceyHa LWMPWMHA NPCTeHa npupacTta 3a cTtabno 6poj 1
nsHocn 3.43 mm, kpehyhu ce y nHtepsany og 1.76 mm go 5.76 mm. MuH/ManHa
BPeAHOCT LUMPWMHE MpCTeHa npupacTta ce jaB/ba y 10-om, a mMakcumanHa y 33-eMm
npcTeHy npupacta (Tabena 6p.6).

Kog ctabna 6poj 2 Ha 0.3 m BMCUHe , MPOCeYHa LUMPUHA NPCTeHa npupacTta je
3.41 mm, a rpaHn4yHe BpeAHOCTM n3Hoce 1.85 mm, ogHocHO 6.21 mm. Koz osor ctabna
ce MUHMMaJTHa LUMPUHA NPCTeHa NpupacTta NocTuXe HEeLTO paHuje y OAHOCY Ha NPBo —
y 7-OM NPCTEHY NpupacTa, a MakcrMasiHa BpeLHOCT je AOCTUIHYTa Yy nocneftemM, 34-
OM NpcTeHy npupacTa (Tabena 6p.6).

Ctabno 6poj 3 Ha 0.3 m BMCUHE MMa NPOCEYHY LUMPUHY NPCTEHA NpupacTa of
3.29 mm, a ecKTpemMHe BpefHOCTW LUMPUHA MpCTeHOBa npwupacta nsHoce 1.99 mm,
ofiHOoCcHO 5.08 mm. MuHUManHa BpeAHOCT LUMPUHE NPCTEHa NpupacTa ce Hanasn y 10-
OM, a MakCMMa/lHa Kao M KO MpeTXofHor ctabna, y nocnegwem, 29-oM MpCTeHy
npupacta (tabena 6p.6).

MpoceyHa wWmMpMHA NpCTeHa npupacta 3a cta6no 6poj 1 Ha 1.3 m BUCUHE
nsHocn 3.10 mm, AOK MUHUMYM U MakCMMym mn3Hoce 1.48 mm, ogHOCHO 5.41 mm.
MwuHMManHa BpeAHOCT LUMPWHE NPCTeHa NpupacTa je 3abenieXxeHa y NPCTeHy npupacrta
6poj 10, a MakcumanHa y npcTeHy npupacta 6poj 33 (tabena 6p.6).

BpeAHOCTM LiMpMHA NPCTeHOBa npupacTa 3a cTtabno 6poj 2 Ha 1.3 m BUCKUHE
Kpehy ce y oncery og 1.62 mm fgo 6.02 mm, a npoceyHa LUMPUHA NPCTEHA npupacTa
nsHocu 3.21 mm. MuHumanHa BpeaHOCT LUMPUHE NPCTEHA NpuUpacTa Hanasu ce y 8-om,
a MakcumManHa y nocnegtem, 34-oM npcTeHy npupacrta (tabena 6p.6).

Kopg ctabna 6poj 3 Ha 1.3 m BMCUHe , NpOCeYHa LUMPUHA MPCTeHa npupacTta
n3Hocu 3.11 mm, AOK rpaHU4YHe BpegHoOCTU nsHoce 1.86 mm, 1j 4.95 mm. MuHumManHa
BPe4HOCT LUMPWHe Hanasn ce Yy NpCTeHy npupacta 6poj 10, a MmakcumanHa y
nocneawemM NPCTeHy npupacTa - 6poj 29 (Tabena 6p.6).

Ha ocHOBY f06MjeHMX BPeAHOCTM 3a NOKaIMTET BeIMKO paTHO OCTPBO, MOXE Ce

KOHcTartoBaTu cnegehe:
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MWUHUMa/IHE BPEAHOCTU LUMPMHE MPCTeHOBa Mpupacta Ce jaB/bajy Y 30HU

JYBEHUSIHOT ApBeTa, Tj y npBux 10-ak NpcTeHOBa NpMpacTa, LWTO Ce MOXe nose3atu ca

NOoCTENEHNM ,ﬂ,EﬁfbVIHCKVIM pacTom;

MaKC/MasiHe BPe4HOCTU LUMPUHA NPCTEHOBA NpupacTa ce jarbajy Y nocneatnmv
NpcTeHOBUMa npupacTa (nepudgepHn geo aebna) a Takohe ce MOXe 3anasuti
n3pasnTo nosehawe Ae6/BLUHCKOr npupacta HakoH 30-Te roguHe ctapoctu. C
0063MpOM Ha MOBO/bHA KBa/IMTaTMBHA CBOjCTBA CTAHMLLTA Ha OBOM JIOKA/INTETY
(MexaHMYKe KapakTepuUCTUKe M NIOAHOCT 3eM/bMLUITA), MOXE Ce O4YeKMBaTU fa
6V KynMuHaumja Aebr/bMHCKOr npupacTa ctabana Takcoguvjyma Ha Benukom
paTHOM OCTPBY yCneauna penatmsHo 6p3o;

3anaxa ce fa ekctpemMu (MMHMMaTHE M MakCUMa/iHe BPeAHOCTM) LUMpPUHE
npcteHoBa npupacta Ha 0.3 m M Ha 1.3 M BUCUHE CKOPO Yy MOTMYHOCTU
KOMHUMAMPajy, 1U3y3eB Kof cTabna 6poj 2, Kog Kora ce MUHMMasIHa BPefHOCT
jaB/ba rogmMHy AaHa KacHuje Ha MPCHOj BUCUHW Yy OAHOCY Ha ocHoBy. OBako
BMCOK CTeneH rMokKnanaka AoCTU3akba MUHMMYyMa U MakCMMyMa MpCTeHOoBa
npupacTta Ha pasiM4yMTUM BMCMHaMa cTabsia noBesaH je ca Beoma MocTeneHnv

onagakbem LWMPUHE NMPCTEHa rnpupacTta ca BUCUHOM.

Ha rpatmkoHuma 6p. 1-6, NpukasaH je OAHOC LUMPUHE W CTapoCTV MPCTeHa npupacTta

Ha pa3NIMYMTUM BUCMHaMa cTabna:
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6.3.4.2. O4HOC LUMPWHE 1 CTapOoCTK NPCTeHa npupacTa Ha NonpevyHoOM npeceky Aebna

Ha noKanmTeTy bauka NanaHKa

Kog ctabna 6poj 1 Ha 0.3 m BWCMHe, NpOCeYHa LUMPUHA NpPCTeHa npupacrta
n3Hocu 2.63 mm, AOK MUHMMYM U MakcMMym m3Hoce 1.32 mm, ogHocHO 4.10 mm.
MwuHUMaHa WPpUHA NPCTeHa npupacTa je 3abenexeHa y nNpcTeHy npupacta 6poj 4, a
MaKc/MasiHa y NpcTeHy npupacTa 6poj 45 (tabena 6p.6).

Kog ctabna 6poj 2 Ha 0.3 m BUCWMHE, NpOcCeYHa WMpMHA NPCTeHa npupacTta je
2.51 mm, fOK rpaHnYHe BpeaHoCTM M3Hoce 1.56 mm, ogHocHO 3.92 mm. MuHuUManHa
BPEAHOCT LUMPUHE MpPCTeHa npupacTa je 3abenexeHa Yy nocneawem, 74-tom, a
MaKcuMasiHa y 24-Tom NpcTeHy npupacta (tabena 6p.6).

Ctabno 6poj 3 Ha 0.3 m BMCUHe KapaKTepuile BPeAHOCT MPOCEYHE LUMPUHE
npcteHa npupacta og 2.49 mm, a rpaHuyHe BpegHoctTn cy 1.48 mm, ogHocHo 3.91
mm. MwuHumanHa BpefHOCT je 3abenexkeHa y 73-eM, O4HOCHO NPETNoc/efHemM, a
MaKc/MasiHa y NpcTeHy npupacTa 6poj 67 (Tabena 6p.6).

Ha 1.3 m BuCUHe Kog cTabna 6poj 1, npoceyHa WmMpmMHa NpcTeHa npupacra je
2.47 mm, a eKCTpeMHe BpefHocTM cy 1.42 mm, ogHocHO 3.87 mm. Y MpBOM NPCTEHY
npupacTa ce Hanasn MMHUMasHa, a y 45-om MakcuManHa lwmpuHa (tabena 6p.6).

Kog ctabna 6poj 2 Ha 1.3 m BMCKHe, MPOCceYHa WMpMHA NPCTeHa npupacTa je
2.33 mm, a eKcTpeMHe BpefHoOCTM cy 1.41 mm, ogHcoHOo 3.77 mm. MuHUMa/THA
LUMPMHA Ce Hanasn y nocneiHwem, 74-oM NPCTeHy npupacTta, a MakCcumanHa y 24-om
(Tabena 6p.6).

Kog ctabna 6poj 3 Ha 1.3 m BMCMHe, NpoCeYyHa LUMPUHA NPCTEHa npupacta
M3HOCK 2.39 mm, a rpaHnyHe BpeaHoCTH cy 1.46 mm, Tj 3.8 mm. Y npcTeHy npupacta
6poj 73 ce Hanasn MMHUManHa, a y NpcTeHy npupacTa 6poj 67 — MakCMMasiHa LMpUHa
npcTeHa npupacTa (Tabena 6p.6).

3a nokanuTteT bauka ManaHka, MoXe ce KoHcTaToBaTtu crefehe:

- MakcumajiHe BpefHOCTM LUMPWMHA MPCTeHOBa Mpupacta 3HaTHO cy Behe Ha
NOKaNnTeTy Benmko paTtHO OCTPBO HEro y CEeMEHCKOj CacTojuHu Yy baukoj
ManaHuw;

- Kop cTabana ca Benukor paTHOr OCTpBa, MWUHVWMAaIHE LIMPWHE MNPCTEHOBU

npupacTa [JOCTVXY Y paHOj CTapocHoj A06M, Heaaneko Of CPXW, a Kof [pa
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ctapuja ctabna u3 bauke ManaHke, MUHUMYMW Cy NOCTUTHYTW Y MOCNELHUM
NPCTEHOBMMA NPUPacTa;

- Kop crabana M3 CemeHCKe cacTojuHe Yy baukoj [ManaHuw, KynMuHauumja
Ae6/bMHCKOT npupacTa ce gelaBa 0Ko 60-Te rofuHe, a HaKOH Tora fonasv 4o
onagara (0Ba TeHAEHUM]ja je BUA/bMBA KO ABa CTapuja cTabna ctapocTu no 74
roguHe). Moxe ce yTBpAMTW [a MoHawawe Aeb6/bUHCKOr npupacta y Mo3Hoj
CTapoCT! MOXe OWUTU jefaH Of pas/sora nocTojakba MUHUMATHUX LUMPUHA
npcTeHOBa npupacTta Ha nepudepnju aebna ko osa Aga cTabna;

- [OCTU3atbe MWHUMATHUX W MakKCUMa/HUX BPeAHOCTU LUMPUHA MPCTeHOBa
npupacTta, Kao uU Ko crtabana ca Benukor paTtHOr octpsa, CKOPO arconyTHO
KOMHUMAMpa n3mehy 0CHOBE M NPCHE BUCKHE;

- OYMINeAHO je fa CTaHMWITE Ha MoApydjy Benukor partHoOr ocTpsa BuLLe
OArosapa pa3BOjHUM KapaKTepucTMKama Takcoamjyma Hero nokanmteT bauka
ManaHka, LWITO Ce MOXe Mpe CBera BWUAETWM MO 06pa3oBakby 3HATHO LUMPUX
NpCcTeHoOBa NpupacTa, Te je NpeTnocTaBka fga 6w crabna ose BpcTe Ha Bennkom
paTHOM OCTPBY 3HATHO paHuje JOCTUrNa KyIMUHaUWjy Ae6/bUHCKOT NpUpacTa;

Ha rpadmkoHuma 6p. 7-12, npukasaH je 0AHOC LWMPUHE 1 CTapoCcT NPCTeHa npupacTa

Ha pa3NIMYMTUM BUCMHaMa cTabna:
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6.3.5. 3acTyn/beHOCT Mo3He 30He YHYyTap NpcTeHa npupacTa

Mopen AMHamMuKe pacTa, Koja je nmpe cBera ogpeheHa LUMPUMHOM MNPCTEHOBA
npupacTa, jako je BaXXHO OLPeAnTN KOMMKK je YAeo Mo3He 30He ApBeTa yHyTap npcreHa
npupacTa. OBa 30Ha AeTEPMUHULLIE MEXAHNYKA CBOjCTBA, KOja Y BENIMKO] Mepun oapehyjy
ynoTpebHy BpeaHOCT ApBeTa.

MpoueHTyasHU yAeo MNO3HE 30He Y MNPCTeHy npupacta Tpeba nocmarpatn y
3aBMCHOCTM Of TPW r/1aBHa (hakTopa:
- CcTapocTu ctabna, Tj nayhu og cpxu, y 6/IM3MHN KOje NoYnkbe 30Ha jyBEHUTHOT

ApBeTa, Na 0 Kope, rfe ce Hanasu 3peno 4pB.o;

- [AVMHaMVKe pacTa, Tj LWMPUHe NpCcTeHa npupacTa;

- BWUCMHe fiebna —y cnyyajy 0BOr UCTpaxmeama, Ha 0.3 m 1 1.3 m BUCuHe

Mopes rpafukoHa 3aBWCHOCTW MPOLEHTYyasHOr Yy4yewha MO3HE 30HE YHyTap
npcTeHa npupacta o0f CTapocTW, pagu 60/be  MperfiefHoCcTH, MpuKasaH je
oArosapajyhum gmjarpaMuma M KBaHTUTATMBHWU OLHOC LUMPUHE MO3HE 30HE U YKYIHE

LUIMPUHE NPCTEHa NpupacTa.

6.3.5.1. 3aCTyn/LEHOCT NO3HE 30HE YHYTap NPCTEHa npupacTa Ha IoKaIMTeTY Bennko
paTHO OCTPBO

Kog ctabna 6poj 1 Ha 0.3 m BUCKUHe, NpoceYyHa NPOLEHTYa/IHa 3aCTymn/beHOCT
NMo3He 30He YyHyTap npcTeHa npupacta MsHocu 15.15 %, JOK rpaHWYHe BpPeaHOCTU
n3Hoce 5.18 %, ogHocHO 28.45 %. Hajseha npoueHTyasHa 3aCTyn/beHOCT MO3He 30He
Ce jaB/ba y MPBOM, & Hajcnabuja y nocnegrem, 36-oM MpcTeHy npupacta (rparkoH
6p.13).

[MpoceyaH NpoLeHTyasHM yaeo No3He 30He 3a cTabno 6poj 2 Ha 0.3 M BUCUHE
nsHocun 20.98 %. ExkctpemHe BpegHocTy nsHoce 4.19 %, 1j 29.78 %. MNoTtnyHa je ncrta
3aBMCHOCT OBOr MapameTpa ca CTapolhy kao M Kof MNpBOr crabna — MakCUMasiHa
BpegHOCT ce gobuja 3a MpBM, a MUHMMaIHA 3a MocnedmwK, 34. NpCcTeH npupacrta
(rpagmkoH 6p.15).

Ctabno 6poj 3 Ha 0.3 m BUCKHE KapaKTepuLLe MPOCeYHO NPOLEHTYasTHO yyellhe
Nno3He 30He y u3Hocy of 18.84 %, foK eKCTpeMHe BpegHocTu nsHoce 3.74 %, 04HOCHO

28.51 %. Kao ¥ Kop npeTxogHa ABa cTabna, MakcvMMmasHa BPeAHOCT Ce Hanasu
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HENnocpeaHO Y3 CPX, Yy NPBOM NPCTEHY MpupacTa, a MUHUMaHA Y NepudepHom feny
Aebna, Tj y nocneftem NpcTeHy npupacrta (rpagmkoH 6p.17).

Ctabno 6poj 1 Ha 1.3 m BUCWMHE MMa NPOCEYHO MPOLIEHTYa/IHO y4yeluhe Mo3He
30He Koje n3Hocu 11.78 %, AO0K MWHMMAaTHA U MakCUMasiHa BpegHOCT m3Hoce 3.88 %,
0HOCHO 21.32 %. Noprba rpaHMYHa BPeAHOCT je KOHCTaToBaHa y ApYrom, a [owa y
nocneaHwemM NpcTeHy npupacTa (rpadukoH 6p.19).

Ctabno 6poj 2 Ha 1.3 m BUCKHE NMa CpefHe NPOLEHTYaNHO yyeluhe No3He 30He
YHYyTap npcreHa npupacta o 13.96 %, a rpaHnYHe BpefHoCTU cy 2.82 %, OQHOCHO
22.27 %. TpBn nNpcTeH npupacta ce Of/IMKyje Hajsehum, a Mocnefmwu HajMarum
YAe/10M No3He 30He (rpatmkoH 6p.21).

Kog ctabna 6poj 3 Ha 1.3 m BUCUHe, NpoceyaH NPOLEHTYaIHM Y0 Mo3He 30He
nsHocn 13,36 %, a rpaHuyHe BpegHocTu cy 2.83 %, ogHocHO 21.20 %. oTtnyHo je
MCTa cUTyaumja Kao M KoL MPeTXOAHUX cTabana — MakCumanaH Cpeftby YAeo Mo3He

30He je Y NPBOM, & MUHVMAJIaH Y Moc/eAreM NPCTeHy npupacta. (rpaguikoH 6p.23).

6.3.5.2. 3aCTyn/LEHOCT NO3HE 30He YHYTap NPCTeHa npupacTa Ha IoKaIMTeTy bayka
ManaHka

MpoceyaH MpPOLEHTYa/HU YAeO MO3He 30He YHyTap MpCTeHa npupacTa Kofj,
cTabna 6poj 1 Ha 0.3 m BMCUHe U3HOCK 29.76 %, a eKCTpemMHe BpeAHOCTM cy 14.75 %,
OLHOCHO 42.54 %. MakcumanHa Bpe4HOCT Ce Hafasu y NpBoM, & MMHMMAJTHA Ha Camoj
nepudepujn aebna, y 52. npcteHy npupacta (rpamkoH 6p.25).

Kog ctabna 6poj 2 Ha 0.3 m BUCKHe, NpoceYaH MPOLEHTYa/THU Yeo MO3He 30He
je 29.50 %, a MMHMMaJTHA 1 MaKCHUMa/iHa BPe4HOCT u3Hocu 12.82 %, ofHOCHO 44.44 %.
Y npBOM MPCTEHY NpupacTa je Hajseha 3acTyn/beHOCT MO3HE 30He Y MPOLEHTMMA, a Y
nocneftemM — HajMarba (rpathmkoH 6p.27).

Ctabno 6poj 3 Ha 0.3 m BMCUHe OA/IMKYje Cpefre MPOLEHTYaHO Yyuyeluhe
nosHe 3o0He of 30.31 %. [paHn4yHe BpefHOCTU M3HOce 13.04 %, ogHocHO 45.03 %.
3aBMCHOCT npoueHTyanHor y4yelha no3He 30He 0f, CTapoCTy je UAEHTUYHA Kao U KO
BehnMHe ocTanmx cTabana — HajBeha je y NMpPBOM, a HajMawba Yy NOCNeAHeM MPCTEHY

npupacta (rpamkoH 6p.29).
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Ctabno 6poj 1 Ha 1.3 m BMCUHE OASIMKYje Cpefre MPOLEHTYaNHO Yyuyeluhe
NnosHe 30He of 22.22 %, a rpaHuyHe BpegHocty msHoce 10.00 %, oaHocHo 35.21 %
(rpagmkoH 6p.31).

Ctabno 6poj 2 Ha 1.3 m BUCMHe UMa MpoceYvaH NPOLEHTYaIHW Yaeo MO3He 30He
Koju n3Hocu 23.78 %, a MUHUMaNHa, OAHOCHO MakcuManHa BpegHocT ¢y 7.09 %, Tj
36.36 % (rpadukoH 6p.33).

Kog ctabna 6poj 3 Ha 1.3 m BUCKHE, Cpeftbn NPOLEHTYaIHM YAeo NO3He 30He je
25.90 %, MruHuManHm 7.19 %, a makcumanim 36.97 % (rpadmkoH 6p.35).

Kopg cBa Tpu cTabna Ha 1.3 m of NOBPLUMHE 3eM/bE BaXKM UCTa TEHAEHUNja —
HajBehu y[eo Mo3He 30He je Yy NPBOM, a HajMarbK Y Nocneaem rogy.

Ha ocHOBY fo6MjeHnX pe3ynTara, Kao 1 HhUX0Be rpaduyke npeactase, MOXe ce

yTBPAUTY crefehe:

- npoueHTyanHo yyewhe nosHe 30He je Behe Kof ctabana u3 bauke ManaHke y
OZHOCY Ha Benunko patHO OCTPBO, LUTO Ce Hajrpe MOXe nosesaty ca LUMPUHOM
npcteHoBa npupacta. Ctabna ca nokanmTeta bauka lNManaHka Kapaktepuiue, y
MpOCeKy, Cropuju pacT, a TUMe 1 POPMUParEe YXKMX NPCTEHOBA MpupacTa Hero
oHa ca Benukor patHor octpBa. OBe [Be Be/MYMHE OYUINIELHO CTOje Y
HeraTMBHOM OAHOCY — LUMpe MPCTEHOBe MpupacTta O4/MKYje Mare Yydyelihe
Mo3He 30He M 006paTHO. Ha OCHOBY [06MjeHMX pesyntata O 3acTYM/bEHOCTU
Mo3He 30He YHyTap MpCcTeHa NpupacTa, MOXe Ce roOBOPUTU 0 BO/bUM TEXHUYKUM
M ynotpebHNUM cBOjcTBUMMa cTabana ca nokanuteTa bauka lManaHka. OBO je,
MehyTuM, BENMKMM [AefloM MnoBe3aHO ca Behom cTapowhy W, caMuMM TUM,
MMNO3aHTHUjUM AVMeH3njaMa cTabasna n3 bauke ManaHke;

- Ha OCHOBY f00umjeHMX pesyntaTta 3a 06a WCTpaxuBaHa /IOKa/IMTeETa, MOXE Cce
3aK/bYUYNTU [ia MakCMMasiHe MPOCeYHe BPeAHOCTM 3aCTYM/beHOCTU MO3HE 30He
YHyTap NpcTeHa npupacta He npenase 1/3 of werose ykynHe wmpuHe. OBO Y
MOTNYHOCTU KOMHUMAMPA ca pesyntatMMa UCTpaxuBara paheHum  3a
MaHunheBy omopuky u jeny. Kog [lMaHumheBe omopuke Ha nogpydjy HI1
,»Tapa“, paHo 4pBO 06MYHO 3ay3uMa 2/3, Nna YaK 1 ¥4 LUMPUHE NPCTeHa npupacTa
M NOCTENeHO Npenasu y TaMHWjy 30HY MO3HOr ApBeTa, 360r yera ce rpaHuLa
npcTeHa npupacta jacHo suam (Bunotuh, 1994; Matujesuh, 1988). Ca gpyre

CTpaHe, Ko NUrHyMa jene Ha nogpydjy Benukor Jactpenua, yTBpheHo je ga je
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LUMPUHA paHor [pBeTa Y MPCTEHY npupacta Ha Le/ioM MOMPeYyHOM Mpeceky
3HaTHO Beha of WupuHe nosHor gpeeta (Bunotuh, 1992);

pesyntatm  uCTpaXuBawa 3a 00a NoKaiuTeTa  MOKasyjy CMarbere
npoueHTyasHor y4ewwha No3He 30He y NpPCTeHy npupacTta ca BUCUHOM Aebna
(rpacmkonun 6p. 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33 1 35). OBO je y cknagy
ca pesyntatuma uctpaxmsawa Adamopoulos et al., (2009) kog jeaHe BpcTe
6opa, rge je 3ak/byyeHO fa YAeO MO3He 30He W TyCTUHA [pBeTa CToje Y
HeraTMBHOM O[HOCY Ca BUCWHOM. VICTpakuBare je CMpOBEAEHO Ha fABa Tuna
cTaHuwTa (60/bUX N YMEPEHO A0OPUX KBAIMTAaTUBHUX KapaKTepUCTMKA) Uy 06a
c/yyaja je 3anaxeHa OOpHYTO MponopuvoHasiHa Be3a BUCWUHE fAebna v yaena
Mo3He 30He. Ha CTaHMLWTMMa yYMepeHor KBanuTeTta, uayhu of OCHOBE, NPeKo
cpeaMLUmber fena, Ka BpXy Kpoluke, yyewhe MosHe 30He je MMano onagajyhy
BpeaHocT - 17.6 %, 14.3 % i 12.3 %, [0K Cy Bapupara rycTuHe ca BUCMHOM
6vna Mare M3paxkeHa, anv Takohe npaheHa 6narMm cMarereM BpeaHOCTU. Ha
CTaHULITY 60sber KBa/IMTETA, HAPOUNTO MAYhK of NOAHOX]a cTabna Ka CpeauHu
Aebna, n3paxeH je nag yaena nosHe 3oHe — ca 20.5 % Ha 13.6 %. Y oBom geny,
BapmnjabUNHOCT LUMPUHE NPCTEHOBA MpMpacTa 3a nocmarpaHy BpCTy je cnefeha
— 01 Nara Ao 2 m BUCUHE, NPUCYTHA je pedyKuuja BpegHOCTU, NOTOM Of OBe
BMCWHe [0 cpefuLutber gena aebna ce 3anaxa pact, a MoTOM MNOHOBO MOCTENEHO
Cy>KaBatbe rofioBa CBe [0 BpXa KPOLUH-E;

NMPUMETHO je CMametbe Yyfena Nno3He 30He ca CTapewem Koj ctabana ca oba
nokanuteta (rpagukonm 6p. 13, 15, 17, 19, 21, 23, 25, 27, 29, 31,331 35) -y
JYBEHWUMHOM [pBeTY, Y 6/M31HN cpXxu, Behe je ydeluhe No3He 30He HEro y 30HK
3penor gpeeta. OBO Ce MOXe 06jaCHUTU YMHEHULOM Aa, Cca NpUbanmKaBarbem
nepudepHom geny aebna, CMELUTEHOM UCMOA KaMbujyma Koju MMa NpPBeHCTBEHO
(hM3nonowKy yHKUWjy, [donasnu [0 MOCTENeHOr cnabrbewa MeXaHUYKUX
cBojcTaBa gpseta. [ob6ujeHn 3aksbydak MoTBphyjy pesyntaTt UCTpaxmBara
Rao et al. (1997) koje je cnpoBefeHO Ha XpacTy nyXmwaky. OBUM
NCTpaKuBaweM je YyTBpheHa jacHa Be3a M3Melly ydewha MexaHWYKMX W
CMPOBOAHUX efleMeHaTa Yy APBETY NyXXhaka — npoueHaTt y4yelwha mMexaHU4Kux
eflemeHata (4PBHUX BliakaHa) onaja y no3HOM ApBeTY ca YAa/baBareM Of, CPXW,

a npoueHar yyewha cnpoBogHUX efleMeHara (Tpaxeja) pacTe;
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Ko xpacta (Gasson 1987; Lei et al., 1996) je yTBpheHO aa ce NpoOMeHe WUPUHe
MPCTEHOBa NpupacTa BuLle OApaxKaBajy Ha NMPOMEHe LUMPUHE MO3HEe Hero Ha
NMPOMeHe LUMPUHE paHe 30He, Kao M Aa ce NPOLEeHTYyanHo yyelwlhe nosHe 30He
nosehasa no wWMpMHM npcTeHa npupacta. OBO je y CYynpoTHOCTU ca
pesyntatuma yyewha nosHe 30He yHyTap NPCTeHa npupacTa Kog Takcogujyma
Ha oba floKannTeTa, KOL Kora ce ca nosehawem LUMPWHE NPCTeHa npupacta
nosehasa ydyelihe paHe 30He, JOK HeMa Beher yTuuaja Ha 3aCTyrn/beHOCT MO3He
30He. lNMojeanHa nctpaxknsamwa (Zhang & Zhong, 1991) fosoge y Be3y ryctuHy
[pBeTa ca AMHaMWKOM pacta yTephyjyhu nvHeapHu 06/MK 3aBUCHOCTU [0
nocTm3ara MakcMMasiHe BPeAHOCTU, a KOf HeKMX BeoMa b6p3opacTyhmx BpcCTa,
rycTmHa [pBeTa onaga ca AabuMm noseharbem LIMPWHE MPCTeHa npupacta
(Nepveu 1993);

ofrosapajyhum rpadukoHuma (rpagpmukonm 6p. 14, 16, 18, 20, 22, 24, 26, 28, 30,
32, 34 1 36), Np1KaszaH je KBaHTUTATMBHU OAHOC M3MeRY LUMPUHE MO3HE 30HE U
YKYMHe LWKWpWUHe nNpcTeHa npupacTa 3a cBa CTabna Takcogujyma ca oba
NOKasIMTeTa, Kako 61 ce jacHO BuAena 06pHYTO NponopuyoHanHa Besa n3mehy
LUIMPUHE NpCTeHOBa npupacTa u ydewha no3He 30He. Onajamwe yaena MosHe
30He ca noseharweMm LUMPUHE NPCTeHa npupacTta NOTBPAWIO Ce UM Ha HUBOY
nokanuteta (nopeherem fBa CTaHWULLTA) M Ha HUBOY MNOjeAMHAYHMX cTabana
YHYTap CacTojuHe;

nctpaxusarwe Adamopoulos et al. (2010) gonasu fo gpyrayujer ogHoca nsmehy
yfena nosHe 30He W WWpuMHE npcTeHoBa npupacta. CnpoBeAeHO je Ha
pPasNYMTUM KNOHOBMMa 6arpema, a OAHOCKM Ce Ha Kopenauujy LIMpuHe
NPCTeHOBa NpUpacTa, yaena nosHe 30He U rycTuHe apBeTa. YTBphHeHO je aa cBu
6p3opacTyhn KNOHOBW M3Yy3eB jeAHOT UMajy noBehaH NPOLEHTYaIHN Y40 MNO3He
30He ca noseharem LUMPUHE NPCTEHA NPUPacTa, a Taj K/oH je pactao y 60/bum
CTaHULWHUM ycnoBuMMa of ocTaimx. OBO HaBOAM Ha 3ak/byyak fa 60/ba
KBa/IMTaTUBHA CBOjCTBa CTaHMLUTA HEraTUBHO YTUYY Ha YAeo Mo3He 30He. [o
C/IMYHOT 3aK/byuKa (NOCTOjarbe 0fHOCA AVMPEKTHE cpasMepHOCTU u3Mehy yaena
Mo3He 30He U LIMPpUHe npcTeHa npupacta) Agowao je Wheeler (1987), koju je
YTBPAMO Aa KO MPCTEHACTO-MOPO3HMX finwhapa, ryctMHa paHe 30He 0cTaje

Matbe-BlLLE CTa/IHA M3 TOfIMHE Y rOAMHY, 0K Ce T'YCTUHA No3He 30He nosehaBa
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ca nosehareM LIMPWHE MNPCTEHOBa npupacTa. Ha OCHOBY pe3ynTtata OBMX
NCTPaXMBara, MOXE Ce YTBPAUTU M3BECHA pas/ivka Y TPeHAOoBMMA MoHallaka
nvwhapa ¥ YeTMHapa NO NUTawy 3aBMCHOCTM yAena Mo3He 30He U YKyrHe
lWMpKHe npcTeHoBa npupacta. Ko Takcogmjyma ca ob6a nokanuteta, MOXe ce
YTBPAWUTU [a je npenas u3 paHe y MO3HY 30HY MOCTereH, a camuMm TUM je
rpaHuUa npcTeHa npupacta penaTtuMBHO jacHa, [AOK je aKCujaIHU NapeHXuM

ANGY3HO UK 30HATHO-AUGY3HO pacriopeheH (cnnka 6p.18).
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Cnuka 6p.18: MNMpena3 paHe y No3Hy 30HY (x100)

Ha rpaMkoHuma je npukasaH OfHOC ydewha Mo3He 30He WU CTapoCcTU Ca BUCMHOM
cTabna (rpajukonn 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35), 04HOCHO O4HOC paHe
1 MO3He 30He YHyTap npcTeHa npupacta (rpagukonn 14, 16, 18, 20, 22, 24, 26, 28, 30,
32, 34, 36).
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6.4. Mnkpockoncka rpaha Kcunema
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Cnuka 6p.20. Mpenas cekyHAapHOr Kcunema y cekyHaapHu gnoem (x100)
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6.4.1. BucvHa 1 6poj Tpaka NrHyma rno mm? 1 WwmprHa Tpaxeua

6.4.1.1. MNMopeherbe n3mehy ctabana Ha NnoKanUTeTy BesMKo paTHO OCTPBO Ha

pasnunTUM BUCUHaMa febna

0.3 m, paHa 30Ha

Kog crabna 6poj 1, npoceyHa BWUCMHA Tpaka nurHyma wsHocu 10.01,
MWUHUMa/THA U3HOCK 4, a MakcManHa 15 napeHxumatnyHnx hennja. Cpefra BpegHOCT
Opoja Tpaka nUrHyma 3a UcTo ctabno je 19.90, 40K cy rpaHuyHe BpeaHocTy 10,
Of]HOCHO 29 Tpaka Mo mm?. TlpoceyHa LIMPKUHA Tpaxemga wsHocum 67.49 pum, a
MUHMMaJTHa, OAHOCHO MakcuMaiHa BpegHocT 50 um, Tj 89 um (tabena 6p.7).

Kog ctabna 6poj 2, npoceyHa BUCUHa Tpaka nnrHyma je 10.17, MmHumarnHa 4, a
MakcuManHa 19 napeHxumatnuHux hennja. Cpeara BpeAHOCT 6poja Tpaka MrHyma 3a
McTOo cTa6/10 je 16.96 Tpaka No mm? y3 Kpajibe BPeAHOCTM 0f, 7, OfHOCHO 29 Tpaka no
mm?. Cpeftba BPeAHOCT WMPUHE Tpaxenaa je 71.43 pm, JOK Cy rpaHuyHe BpegHOCTY
51 um, ogHocHO 98 um (Tabena 6p.7).

Kog ctabna 6poj 3, cpedra BUCUHA Tpaka MnrHyma je 10.58 napeHXxmmMaTuyHuX
hennja, OOK Cy €KCTpeMHe BpeaHOCTM 4, OAHOCHO 16 napeHxumatuyHux henuja.
Cpeftba BpefHOCT 6poja Tpaka nurHyma je 18.34, MUHMManHa 7, a MakcumanHa 34
Tpake no mm?. TlpoceyHa WMpMHA Tpaxenaa UsHocy 69.15 pm, MuHuManHa 45 pm, a

MakcumanHa 98 um (tabena 6p.7).

0.3 m, no3Ha 30Ha

Kog npsor crtabna, cpeamwa BpeAHOCT BUCWHE Tpaka fNMrHyma je 7.49,
MWUHUMa/IHa BpefHOCT 4, a MakcumanHa 14 napeHxumatuyHux henumja. lNMpoceyHa
rycTUHa Tpaka IMrHyma 3a UCTO CTa6/10 M3HocK 9.46 Tpaka no mm?, JOK Cy rpaHuyHe
BpeAHOCTY 4, oAHOCHO 18 Tpaka ApseTa no mm? . LLIMpuHa Tpaxenaa uma ekCTpeMHe
BpeAHOCTU 4 M, OAHOCHO 47 um, a NpoceyHa BpeAHOCT m3HocK 22,89 um (Tabena
op.7).
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Kog gpyror ctabna, npoceyHa BUCKMHA Tpaka MrHyma je 6.51 oK MUHMMaHa
BpeAHOCT M3HocK 3, a makcumanHa 13 napeHxumatnyHux henvja. Cpearba ryctumHa
Tpaka MrHyma usHocw 7.51, a Kpajbe BpefHoCTU 4, o4HOCHO 15 Tpaka gpBeta no mm?.
MpoceyHa wwupuHa Tpaxeuga je 18.86 pm, [OK Cy eKCTpemHe BpegHoOCTV 4 um,
0flHOCHO 39 um (Tabena 6p.7).

Kog Tpeher ctabna, cpefwa BpeAHOCT BUCWHE Tpaka NuMrHyma je 6.81, a
rpaHn4YHe BPeLHOCTU cy 3, OAHOCHO 9 napeHxumaTuuHMx henwvja. MNMpoceyHa ryctnHa
Tpaka nurHyma je 9.83 Tpake no mm?, a Kpajre BpegHOCTW cy 4, 04HOCHO 16 Tpaka
ApBeTa No mm?2. Cpefra LWKpUHa Tpaxenaa je 22.09 pum, a Kpajtbe BpeaHoCTH 4 um, Tj
47 um (Tabena 6p.7).

Kapga ce Hanpasu nopehere BpeAHOCTU Y [iBE 30He Y OKBUPY MPCTeHa npupacTa,
3anaxa ce ApacTuyHa pasnvka. Havme, 1 cpeare 1 rpaHWyHe BpefHOCTM 3a CBa Tpu
efleMeHTa Cy 3HaTHO Behe Yy paHOj Hero Yy MO3HOj 30HW. TO Ce MOXe Mpe cBera
06jacHUTM 3HATHO BEhM MpOLEHTYaNHUM Yyuyellhem paHe 30He NPCTeHa npupacTa Ha
0BOM JIOKannTeTy, 6yayhu fa 3eM/bULLITE HA KOME Ce jaB/bajy CTabna cagpXu pocra
Ou/bkama [OCTYMHe BOfe, Kao WM OMTUMATHY KOJIMYMHWU HEOMXOLHUX XPaH/bUBUX
maTepuja, LITO Ce oApakaBa Ha pa3Boj CNPOBOAHUX eneMeHaTta. HapoumnTo je nspaxeHo
nosehaHo yuelhe paHe 30He y OKBMPY LUMPUX MPCTEHOBA NpMpacTa.

Hajseha pasnvka ce 3anaxa KO BpeAHOCTM LWMpuHa Tpaxempga. [lowTo
YyeTUHapN 1Majy jeaHOCTaBHY aHaTOMCKY rpahy, 6e3 nsguhepeHyMpaHnX CnpoBOAHNX
N MeXaHWYKNX efleMeHara, 06e oBe PyHKLUMje 06aBsbajy Tpaxenae, C TUM LUTO Tpaxenae
paHe 30He MMajy LUMpe NyMeHe M Take 3U0Be W 3afyXeHe Cy 3a CrnpoBohere, a
Tpaxemge MO3He 30He MMajy YXXe NyMeHe W NUrHuuumpaHe henmjcke 3naose w
OLrOBOpHE Cy 3a MexaHWyKy (yHKuujy y crabny. bygyhm pa crtabna Ha OBOM
NOKaSIMTeTy pas3BMjajy 3HATHO BULLE CMPOBOAHE HEro MeXaHW4Ke efeMeHTe, LUTO Ce
MOXe BMAETM U Ha MNOMPeYHOM MPECcEeKY Ha KOMe AOMWHMpa CBeT/Mja 60ja MpcTeHa
npupacTa, jaCHO je 3alUTO Cy MPOceYHe Tpaxewmie NnosHe 30He U L0 3-4 nyTa YXe o[
Tpaxenpa paHe 30He.

Tpake nurHyma cy, takohe, 3HaTHO rywhe pacrnopefeHe y paHOj Hero y rnosHoj

30HU, [IOK CY HajMarbe U3PAKEHE Pas3/IvKe Y BPeAHOCTMA BUCUHA TPaKa IMFHyMa.
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Mopep nopehewa HYMepUYKMX BPEAHOCTU MOjeAnHMX enlemMeHata rpahe apeeta
Ha HMBOY ofpefeHUX 30Ha, HEOMXOA4HO je YTBPAUTU W ofpeheHe OfHOCE Be3aHe 3a
AMHAMWKY pa3Boja TUX efleMeHarta. Y TOM Lu/by je nmocMaTpaHa HKX0oBa 3aBUCHOCT Of
CTapocTyu W LUMPWHE MPCTeHa NpupacTa y OKBUPY 30He NPCTeHa npupacTa.

Y paHoj 30HM NPCTeHa NpupacTa, BUAN Ce MU3paXKeHa MO3MTMBHA Be3a 13Mehy
BUCMHE TpaKa IMrHyma v LWMprHe npcTeHoBa npupacta (rpadmkoHn 6p. 37, 38, 39). ¥
LUMPUM NPCTEHOBMMA NpupacTa, Tpake fIMrHyma umajy Behu MpocTop 3a pacT u
3axBasbyjyhn ToMe ocTBapyjy Behe AUMeH3nje, a Yy Y)XXKMM NPCTeHOBMMaA npupacta ce
06pa3yjy Kpahe Tpake gpBeTa. Takohe je eBMAEHTHA W 3aBUCHOCT Of CTapocTuh — Yy
MoYeTKY Cy Tpake [ApBeTa HewTo Kpahe, jep ce Hanase Yy jyBeHUNHOj (ha3u pas3soja (Ha
MoYeTKY (hopmumpatrsa), a KacHuje 6vBajy cse Behe 1 Hajay»xe cy Ha nepudepujn gebna,
ycnef UHTEH3VBHU]er andepeHUmpara kamoujanHux henuja.

Bbpoj Tpaka nurHyma y paHoj 30HM MPCTeHa npupacta ce Hanasn y 0AHOCY
06pHYTE MNPOMOPLMOHA/IHOCTM Ca HWMXOBOM BUCMHOM — LUTO je Beha BMCMHA Tpaka
NUrHYMA, Maka UM je TycTUHa No mm? 1 o6paTHo. Bullie Tpake NUrHyma 3aysumajy
Beh” MPOCTOp Yy OKBUPY paHe 30He MPCTeHa npupacta U TUMe cy MasiobpojHuje y
ofHocy Ha Kpahe Tpake. OBO je y NOTMYHOCTU aHa/IOMHO ca pe3y/nTaTMa UCTPaxXmBara
Tpaxeja kog nuwhapa. Kog KX, y No3HOj 30HM NPCTeHa NpupacTta, Tpaxeje Cy CUTHUje,
anu 6pojHUje Hero y paHoj rhe cy 3HaTHO KpynHuje, ann n Make ryctuHe (Bunotuh m
octanu, 2011; JokaHoBuh 1 octanu, 2015). MNax/bMBMM NocmaTparteM 04roBapajyhmx
Tabena v rpakoHa, MOXe ce 3anasuTi 3HadajHuje noseharbe BUCUHE, anu 1 onafare
OpojHOCTM Tpaka NMUrHyma ca npubnmxasarweM nepudepunjn aebna. Ose ABe BENUUNHE
Y CKOPO NAEHTUYHOM OJHOCY pacTy, OAHOCHO onajajy.

Kop Tpaxempa y paHoj 30HM MpCTeHa npupacTta, ca crapowhy fonasn fo
MOCTEMNEHOT LUNPeHa HUXO0BUX TyMeHa.

Y NO3HOj 30HM NpPCTeHa npupacTa, He MoCcTOoju MAEHTUYHA NMOBE3aHOCT M3Melhy
LUMPUHE NPCTeHa npupacta U BUCUHE Tpaka SIMrHyMa, Kao U M3Mehy BUCUHe Tpaka
[IPBETA U HbUXO0BE FyCTUHE Mo mm? (rpadmkoHu 6p. 40, 41, 42). JeAHO LITO Ce MOXe
3anasuTu je onajarbe BUCWHE Tpaka MrHyma ca ctapowhny, Kao 1 ApacTUYHO CyXKaBakbe

Tpaxenaa Kaja ce uae o CPXKu Ka Kopu.
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1.3 m, paHa 30Ha

Kopg ctabna 6poj 1, cpeara BUCMHA Tpaka UrHyma nusHocu 12.44, MUHUManHa
6, a MakcMmanHa 19 napeHxumMaTuyHux henuja. poceyHa rycTuHa Tpaka SMrHyma
n3Hocn 19.04 Tpaka no mm?, a Kpajie BPeAHOCTM cy 8, oAHOCHO 32. lMpoceyHa
LUMpUHa Tpaxenga je 89.75 um, a MMHUMa/IHA, OAHOCHO MaKCUMaIHa BPeAHOCT U3HOCE
71 pm, Tj 117 um (Tabena 6p.7).

Kog ctabna 6poj 2, npoceyHa BMUCMHA Tpaka nnrHyma je 15.23, a rpaHu4yHe
BpegHOCTU cy 6, OOHOCHO 26 napeHxumMaTuuHWX henunja. Cpefdra rycTvHa Tpaka
JMrHYMa nsHocn 14.32 Tpaka, a Kpajie BPeAHOCTV Cy 5, 04HOCHO 28 Tpaka no mm2.
Cpeftba WivprHa Tpaxenga je 94.92 pum, a rpaHuyHe BpegHOCTU cy 71 pm, 04HOCHO
126 um (Tabena 6p.7).

Kog ctabna 6poj 3, npoceyHa BUCMHA Tpaka MrHyma je 13.26, a eKCTpemMHe
BPeAHOCTU cy 6, Tj 24 napeHxmmaTuyHe hennje. Cpeatn 6poj Tpaka MMrHyMa U3HOCK
15.84, a MHMManHa, 0HOCHO MakCMMasHa ryCTMHA Cy 6, 04HOCHO 26 Tpaka no mm?2.
Cpeftba WIMpUHa Tpaxenaa je 89.82 um, a rpaHU4YHe BpeaHocTM cy 71 um, Tj 114 pum

(Tabena 6p.7).

1.3 m, No3Ha 30Ha

Kog 1. ctabna, cpedra BUCMHA Tpaka NnrHyma je 8.21, a KpajHe BpeaHOCTH cy
4, ogHocHO 15 napeHxumMaTuyHUX henuja. MpoceyHa ryctmHa Tpaka MrHyma U3HocK
11.07, MMHUMaiHA M3HOCKM 5, a MakcumanHa 18 Tpaka no mm?. Cpefta LWMPUHA
Tpaxenga je 27.31 pm, a eKCTpPeMHe BpPeaHOCTM cy 4 um, ogHOCHO 48 um (Tabena
op.7).

Kog 2. ctabna, cpeata BMCMHA Tpaka NUrHyma je 8.79 napeHXMMaTUUYHUX
hennja, a MWHMMaIHA, OAHOCHO MakCMMaiHa BpeAHOCT u3Hocu 4, Tj 15
napeHxumatuyHux henvja. Cpegtba ryctuHa tpaka nuvrHyma je 10.49, muHuMMmanHa
BPeAHOCT 5, a MakcumanHa 18 Tpaka no mm?. [poceyHa WMpUHa Tpaxenga je 27.52
KM, a rpaHnYHe BPeAHOCTN Cy 4 um, 0gHOCHO 47 um (Tabena 6p.7).

Kog 3. ctabna, cpegtba BMCMHA Tpaka /MrHyma umsHocu 9.02, a eKcTpemHe
BpeAHOCTM cy 4, OAHOCHO 14 napeHXuMmatnyHMX henuja. MpoceyHa ryctMHa Tpaka

nuriyma je 14.12, munmmanda 10, a MakcumanHa 19 Tpaka apseta no mm?. Cpefrba
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lWMpUHa Tpaxenga je 26.50 pum, MMHMMasHa 5 pm, a MakcumanHa 39 pm (Tabena
op.7).

Ha ocHoBy [00WjeHUX cpeftyX BPELHOCTU MocMaTpaHuX efieMeHaTa rpahe
[pBETa, MOXe Ce 3aK/byuuTW Aa Cy y paHOj 30HM CBe BpeAHOCTU Behe y OfHOCY Ha
MO3HY 30HY. HelTo mMare pasfinke cy 3abenieXxeHe 3a BUCUHY M 6pOj Tpaka NUrHyma,
[OK je lWupuHa Tpaxeufa 3HATHO Beha Yy paHOj 30HW npcTeHa npupacta. opeq,
MPOCeYHMX, Takofe Cy U rpaHMyHe BpegHoOCTU Behe y NposniehHOj Hero y jecerw0j 30HM
npcTeHa npupacra.

Y paHoj 30HM NpCTeHa npupacTa Ha NPCHOj BUCKMHK, MPUMETHO je Aa CY KOZ CBa
Tpu cTabna BUCKMHE Tpaka /IMrHyma Yy ofpeheHoj Be3u ca LIMPUHOM MPCTEHOBA
npupacTa, Kao 1 fa ca crapownhy, Kako ce npubnmkaBa 30Ha (hnoema, pacte 6poj
napeHxmmatTnyHmx henmnja Koje rpage Tpaky (rpadukonu 6p. 43, 44, 45). bpoj Tpaka
NMrHYMa MO0 Mm? Hanasn ce Y OHOCY OGPHYTE MPOMOPLMOHATHOCTY Ca HbIXOBOM
BUCMHOM — Kafa Cy Tpake nnurHyma rpaheHe m3 seher 6poja napeHxumatnyHmx henwja,
HMX0Ba TYCTUHA je Mara M 06paTHO, Kpahe Tpake NUITHyma 3Haye M HUXOBY Behy
6pojHocT. Takohe ce ryctnHa Tpaka NMrHymMa cMmatbyje ca crtapowhy, Kako ce uiae of
CpPXu Ka Kopw. LLnprHa Tpaxenaa Huje y 3HauajHunjoj Be3n ca AMHaMUKOM pacTa, anu je
NTEeKaKo nose3aHa ca ctapowhy. Tpaxenae cy, HaMMe, HajlLMpe Ha camoj nepudepunjmn
Kcunema.

Y NO3HOj 30HW MNPCTeHa MpupacTa Ha MPCHOj BUCWMHU, TEHEPASIHO Ce MOXe
3anasnTy fa je jako ycka BapujaumoHa LUMpMHa 3a cBa TpW efnemeHTa rpahe apeeta
(rpachmkoHn 6p. 46, 47, 48).. Koa jeanHor enemeHTa rpahe ApBeTa rae je LUMpuHa
Bapupara Beha y NMo3HOj Hero y paHoj 30HW NpCcTeHa npupacTa — WUpWHe Tpaxenaa —
MOrY Ce MPUMETUTU U HajapacTUUHM]e pas/InKe y BPpeLHOCTUMA Y KOPUCT paHe 30He. Ha
OBOM feny febna y nponehHoj 30HW, Tpaxenge cy AYXK Lenor npevyHuka jako KpymnHe,
[O0K CY Y KaCHOj 30HU MPUINYHO CUTHE, MOroTOBO Kako ce Npubamkasa nepudepHn aeo
paebna. Huje Buag/bmBa 3HavajHMja Be3a M3Meh)y BMCUHe Tpaka /IMTHyma W LUMpPUHe
MPCTeHOBa NPUpacTa, 4OK Cce ca cTapowwhy, He3HaTHO yBehaBa BMCUHA Tpaka IMrHyma y
MO3HOj 30HW. Bpoj Tpaka NMrHyma ce Haiasn y o4HOCY 06pHYTe NMPONOPLMOHATHOCTA 1
ca HhUXOBOM BMCUHOM M ca CTapolhy — rycTMHa Tpaka je Maka YKOMMKO Cy Tpake

rpaheHe n3 Beher 6poja napeHxMMcKux henuja, a, Takohe, nayhmn n3 3oHe jyBeHUHOT
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Ka 30HM 3pesior ApBeTa, rycTuHa Tpaka IMrHyMa nocteneHo onaga. LnpuHa Tpaxenga
Ce CMakbYyje Kako ce npubnmkasa Kopa.

CnnyHoCTM — Ha 06e BUCMHe febna je NPUMETHO AOCTM3ame 3HAaTHO Behux
BPEeLHOCTW CBa TpW efieMeHTa rpahe gpBseTa y paHoj 30HU. OBO Ce 04HOCU N Ha CpefHe
M Ha rpaHnYHe BPeAHOCTU. Pa3/io3n 0BaKO BE/IMKUX pas/ivka Mory 6utu rnosesaHun rpe
cBera ca KBa/MTaTMBHWM CBOjCTBMMA 3eM/bMLUTA Ha [AaTOM CTaHMWTY. Bucoke
BPELHOCTN KOPWCHOI BOAHOI KanauuTeTa 3eM/buLUTa, Kao W MOBPEMEHa MaB/bekba,
[0BE/IN Cy [0 Yybp3aHe cTone KambujanHor pacta U opmupara LIMpUX MPCTEHOBA
npupacta. To ce OApaswnnio, Npe CBera, Ha 3HaTHO MosehaHe BPeAHOCTM LUMPUHE
Tpaxenga, anm M Ha octasna Apa enemeHTa. Ca fpyre cTpaHe, ctabna Ha Benvkom
paTHOM OCTPBY Cy MNOCeYyeHa Yy Mepuofy Kafja jow HUCy [AOCTWUra OMTUMasIHE
AVMEH3Nje, HUTW (PU3NOJOLLKY U MPOU3BOAHY 3PeNoCT OMNXOAHe, Te CaMUM TUM HUje
[OCTUMHYTa HU KYy/IMUHaUmMja Ae6/bUHCKOr 1 BUCUHCKOT npupacTta. NpeTnocTaska je ga
6u ca crapowhy, ofHOC M3Mehy paHe K MO3HE 30HE OMO MOBO/BHUjU Y KOPUCT
MEXaHNYKKX efieMeHara.

Ha o6e BucuHe feb6na, y NpOUEHTYa/lHOM cMuUC/y, Hajsehe cy pasfivke y
LWNPUHW Tpaxenga, NOTOM Y TYCTUHW W, Haj3ad, Y BUCUHMW Tpaka IMrHyma y KOpucT
paHe 30He NPCTeHa npupacTa.

Y paHoj 30HK npcTeHa npupacta je u Ha nawy (0.3 m) 1 Ha npcHoj BucuHu (1.3
m) NpUMeTHa AMPEKTHO MpPOMNopLMOHasHa Be3a M3MeRy BWCUMHA Tpaka JUrHyma u
LUIMPUHE NPCTeHOBa MpupacTa, Kao M M3Mehy BWCMHA Tpaka JMrHyma W CTapocTu
(rpadykoHn 6p. 37, 38, 39, 43, 44, 45). Y wupuM NpPCTEHOBMMaA Mnpupacta Tpake
NNUrHyma cy rpaheHe n3 Beher 6poja napeHxumaTnuHUX henunja, a ngyhm og cpxm kKa
nepuepujun, BUCKHA Tpaka IMrHyma ce nocterneHo nosehasa.

Y M03HOj 30HW, HN Ha jeiHOj BUCMHK [e6na He NOCTOjM 3aBUCHOCT BUCKHE Tpaka
NATHYMa Of LWMpK1HE NPCTEHOBA NpupacTa.

[YCTUHA TpaKa IMTHyMa U3paXkeHa HUX0BUM 6pojemM o mm? y paHoj 30HM Ha
06e BUCUHe Aebna uma MAEHTUYHY 3aBUCHOCT Of, HMXO0BE BUCUHE 1 of cTapocTu. Ca
nosehaweM BUCWMHE, onaga 6pOjHOCT, Tj FyCTMHa Tpaka ApBeTa, a Kako ce uie of
YHYTpaLLUH0CTM cTabna Ka nepudgepmnjmn, nocTeneHo ce cMamyje 6poj Tpaka NMrHyma.

Ha o6e BucuHe febna, WnpuHa Tpaxenga ce He Hanasun y 3HadajHujeM ogHocy

ca AMHaMWKOM pacTa, Tj ca LUMPUHOM NpcTeHoBa npupacTa. Ca gpyre cTpaHe, NpucyTaH
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je B1COK CTeneH noBe3aHOCTW WNPUHE Tpaxenga ca ctapowhy Ha 0be BUCUHE febna
Y PaHoj 1 y NO3HOj 30HM, CaMO ca 06pHYTUM npef3HakoM. Kof paHe 30He ce ApacTUyHO
nosehaBa LWMpWHa Tpaxeuga ca npubnmMkaBakeM KOpe, a KO MO3He Ce Tpaxeuie
Cy)KaBajy ca yfa/baBateM 0f CPXKW.

Pa3s/fiMkKe — 3anaXeHo je HEKO/IMKO 3HayajHUjUX pas3fivka Kaja ce yrnopeae narwb
(0.3 m) u npcHa BucnHa (1.3 m) gebna Ha UCTpPaKMBaHOM NokanuTeTy. 1. Ha 0.3 m
BUCKHE je MPUMETHO MOCTEMNEeHO CMareHe BUCMHA Tpaka NMrHyma ca ctapoluhy, a Ha
1.3 m BUCWHE Ce He3HaTHO noBehaBa BMCUHA Tpaka IMrHyMa ca npubmxaeakbeM Kope
— 0BO Ce 0OAHOCMK Ha MO3HY 30HY npcTeHa npupacTa; 2. Ha 0.3 m BUCKMHE Y NO3HOj 30HU
HUje 3anaxeHa 3aBMCHOCT U3Mehy rycTrHe Tpaka IMrHyMa u wr1xoBe BUCKHE, LOK je Ha
1.3 m BUCWHE Yy OKBMPY UCTE 30He NPMMETHa 3aBMCHOCT M3Mehy OBe [Be BeNnynHe; 3.
KOoJ, cBa TpW enemMeHTa rpahe gpseTa cy fobujeHe Behe BpeHOCTM Ha 1.3m BUCKHE HEro
Ha 0.3 m BUCWHe, M3y3€eB Kafa je Y MuTawy rycTvHa Tpaka IMrHyma Yy paHoj 30HMW.

OBpe cy He3HaTHO BPOjHKje Tpake NMrHyMa Npu OCHOBM Aebna.

Ha rpagmkoHunma 6p. 37-48, npukasaH je 04HOC BUCUHE 1 Bpoja Tpaka IMrHymMa, Kao u
LIMpVHe Tpaxenja ca ctapowhy 3aBUCHO 0f BUCKHe Aebna:
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IMpagmkoH 6p. 37. BPO, cTtabno 6p.1 Ha 0.3 m, paHa 30Ha
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== BLICMHA TPAKA INTHYMA 6p0j TpaKa IMTHYMa === LUMPUHA TPAXenaa

IMpadmkoH 6p. 40. BPO, ctabno 6p.1 Ha 0.3 m, no3Ha 30Ha
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e BICUHA TPAKA JIMTHYMA 6p0oj TpaKa IMTHYMa === IMPUHA Tpaxenaa

"padmkoH 6p. 43. BPO, ctabno 6p.1 Ha 1.3 m, paHa 30Ha
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6p0j TPaKa IMFTHYMa === lMPUHA TPaxenaa

=== BUCUHA TPaKa NINTHYMa

"padmkoH 6p. 44. BPO, ctabno 6p.2 Ha 1.3 m, paHa 30Ha
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6p0j TPaKa IMFTHYMa === lMPUHA TPaxenaa

== BUCUHA TPaKa INTHYMa

"padmkoH 6p. 45. BPO, cTtabno 6p.3 Ha 1.3 m, paHa 30Ha
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6p0j TPaKa IMFTHYMa === lMPUHA TPaxenaa

== BUCUHA TPaKa INTHYMa

"padmkoH 6p. 46. BPO, ctabno 6p.1 Ha 1.3 m, no3Ha 30Ha
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e BICUHA TPAKA JIMTHYMA 6p0j TPaKa IMFHYMa === LIMPUHA TPaxenaa

MpadmkoH 6p. 48. BPO, cTtabno 6p.3 Ha 1.3 m, No3Ha 30Ha
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Ta6ena 6p. 7. ENemMeHTU eCKPUNTUBHE CTaTUCTVKE (BMCMHA 1 6p0j Tpaka NUrHyMa no mm?, wmprHa Tpaxenaa) 3a Benmko paTHO 0CTPBO

© [3+]
6poj cTabna, g8 §~ g‘ % % ?Sg g % S\ :
30Ha, enemMeHTy rpafe ApBeTa g E S | £5 csi S 5 g l?;
BUCMHA Aebna ogl 3 g 8 g;,c §_ 3 & S
cTtabno 6p.1, paHa 3o0Ha (0.3 m) BucuHa Tpaka nurHyma (6poj hen.) | 1001 | 4 15 2.29 11 524 | 12 10
cTtabno 6p.1, paHa 3oHa (0.3 m) Bpoj Tpaka nurHyma (no mmg) 19.90 | 10 29 3.9 19 1519 | 18 20
crabno 6p.1, paHa 3oHa (0.3 m) LLInpuHa Tpaxenga (um) 67.49 | 50 89 7.45 39 55.53 | 65 65
ctabno 6p.1, nosHa 30Ha (0.3 m) BucumHa Tpaka nurHyma(6poj hen.) 749 | 4 14 1.95 10 3.82 7
ctabno 6p.1, nosHa 30Ha (0.3 m) Bpoj Tpaka iMrHyma (no mm?) 946 | 4 18 2.78 14 7.72 9
ctabno 6p.1, nosHa 30Ha (0.3 m) LLInpuHa Tpaxenga (um) 2289 | 4 47 9.28 43 86.19 | 25 25
crabno 6p.1, paHa 3oHa (1.3 m) BucuHa Tpaka nurHyma (6poj hen.) | 12.44 | 6 19 3.04 13 9.22 15 12
crabno 6p.1, paHa 3oHa (1.3 m) Bpoj Tpaka iMrHyma (no mm?) 19.04 | 8 32 3.67 24 1349 | 18 18
crabno 6p.1, paHa 3oHa (1.3 m) LLInpuHa Tpaxenga (um) 89.75 | 71 | 117 | 8.99 46 80.84 | 85 88
ctabno 6p.1, nosHa 30Ha (1.3 m) BucuHa Tpaka nurHyma (6poj hen.) 8.21 4 15 1.91 11 3.64 8 8
ctabno 6p.1, no3Ha 30Ha (1.3 m) Bpoj Tpaka iMrHyma (no mm?) 11.07 5 18 2.96 13 8.76 12 11
ctabno 6p.1, no3Ha 30Ha (1.3 m) LLInpuHa Tpaxenga (um) 2731 | 4 48 9.97 44 99.39 | 32 28
ctabno 6p.2, paHa 3oHa (0.3 m) BucuHa Tpaka nurHyma (6poj hen.) | 10.17 | 4 19 2.70 15 7.31 12 10
cTabno 6p.2, paHa 3oHa (0.3 m) Bpoj Tpaka iMrHyma (no mm?) 16.96 7 29 4.71 22 2220 | 15 16
ctabno 6p.2, paHa 3oHa (0.3 m) LLInpuHa Tpaxenga (um) 7143 | 51 98 9.22 47 85.05 | 74 74
ctabno 6p.2, nosHa 30Ha (0.3 m) BucunHa Tpaka nurHyma (6poj hen.) 6.51 3 13 1.84 10 3.37 6
cTabno 6p.2, nosHa 30Ha (0.3 m) Bpoj Tpaka iMrHyma (no mm?) 7.51 4 15 2.20 11 4.83 8
cTabno 6p.2, no3Ha 3oHa (0.3 m) LLinpuHa Tpaxemnga (pLm) 18.86 39 9.23 35 85.19 | 25 18
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6poj cTabna, 3 Q §~ g’ % % C;). £ % S %
30Ha, enemMeHTu rpahe gpeeTta g q;'} E § %% CEG‘ §- g g 05;
BUCHHa Je6na °= 2| 2§ 2 g SR =
cTtabno 6p.2, paHa 30Ha (1.3 m) BucunHa Tpaka nurHyma (6poj hen.) 15.23 6 26 4.06 20 16.45 | 15 15
cTabno 6p.2, paHa 30Ha (1.3 m) Bpoj Tpaka MrHyma (no mm?) 14.32 28 4.39 23 19.26 | 15 15
ctabno 6p.2, paHa 3o0Ha (1.3 m) LLInprHa Tpaxenga (um) 9492 | 71 | 126 | 11.52 55 | 13261 | 85 92
cTabno 6p.2, no3Ha 30Ha (1.3 m) BucuHa Tpaka nurHyma (6poj hen.) 8.79 4 15 1.91 11 3.65 8 8
cTa6no 6p.2, no3Ha 30Ha (1.3 m) Bpoj Tpaka iMrHyma (no mm?) 10.49 5 18 2.46 13 6.05 12 10
cTabno 6p.2, no3Ha 30Ha (1.3 m) LLInprHa Tpaxenga (um) 2752 | 4 47 | 11.79 43 1139.01| 35 32
crabno 6p.3, paHa 3oHa (0.3 m) BucuHa Tpaka nurHyma (6poj hen.) | 10.58 | 4 16 2.75 12 7.56 12 10
ctabno 6p.3, paHa 30Ha (0.3 m) Bpoj Tpaka iMrHyma (no mm?) 1834 | 7 34 4.87 27 2373 | 18 18
crabno 6p.3, paHa 3oHa (0.3 m) LLInprHa Tpaxenga (um) 69.15 | 45 98 | 10.59 53 | 11219 | 65 68
ctabno 6p.3, nosHa 30Ha (0.3 m) BucuHa Tpaka nurHyma (6poj hen.) 6.81 3 9 1.59 6 2.54
cTa6no 6p.3, no3Ha 30Ha (0.3 m) Bpoj Tpaka iMrHyma (no mm?) 9.83 4 16 2.67 12 7.15 9
ctabno 6p.3, nosHa 30Ha (0.3 m) LLInprHa Tpaxenga (um) 2209 | 4 47 | 10.71 43 | 11463 | 28 24
crabno 6p.3, paHa 3oHa (1.3 m) BucuHa Tpaka nurHyma (6poj hen.) | 13.26 | 6 24 3.78 18 1426 | 12 14
ctabno 6p.3, paHa 30Ha (1.3 m) Bpoj Tpaka iMrHyma (no mm?) 1584 | 6 26 4.28 20 18.33 | 15 16
crabno 6p.3, paHa 3oHa (1.3 m) LLInprHa Tpaxenga (um) 89.82 | 71 | 114 | 8.04 43 64.57 | 85 88
ctabno 6p.3, no3Ha 30Ha (1.3 m) BucuHa Tpaka nurHyma (6poj hen.) 9.02 | 4 14 1.77 10 3.14 8 9
cTa6no 6p.3, no3Ha 30Ha (1.3 m) Bpoj Tpaka iMrHyma (no mm?) 14.12 | 10 19 2.27 9 5.17 15 14
ctabno 6p.3, no3Ha 30Ha (1.3 m) LLInprHa Tpaxenga (um) 2650 | 5 39 8.73 34 76.21 | 32 28
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6.4.1.2. MNMopeherbe n3mehy crabana Ha nokannTeTy bauka ManaHKa Ha pa3nMunUTM
BUCMHaMa febna

0.3 m, paHa 30Ha

Kog npsor ctabna, NpoceyHa BUCUHA Tpaka IMrHyma n3Hocu 6,61, MuHumaiHa
2, a MakcMManHa 15 napeHxmmatuyHux henuja. NpoceyHa ryctmHa Tpaka MrHyma je
22.90, a rpaH1yYHe BpeaHOCTM n3Hoce 10, ogHOCHO 63 Tpake no mm?. Cpefdrba WMprHa
Tpaxenga je 58.99 um, mmHMManHa 6 um, a makcumanHa 103 um (tabena 6p.8).

Kog gpyror crabna, cpeatba BUCUHA Tpaka IMrHyma je 7.87, MUHUManHa 3, a
MakcMMasHa 16 napeHxumatuuHux henmja. MpoceyaH 6poj Tpaka AMrHyma rno mm?
nosplnHe je 23.80, a rpaHWYHe BpefHOCTU M3HOCce 10, 0AHOCHO 44 Tpake ApBeTa no
mm?. Cpefa LUMPUHa Tpaxenaa je 64.94 um, MuHumanHa 20 pm, a MakcumaiHa 99
pum (tabena 6p.8) .

Kog Tpeher ctabna, npoceyHa BUCMHA Tpaka AUrHyma je 7.13, a rpaHuuHe
BpeAHOCTM cy 3, OfHOCHO 15 napeHxumatnuHux hennja. Cpefdrwa rycTuHa Tpaka
nvrHyma je 22.07 tpaka no mm?, MuHuManHa 10, a MakcumanHa 39 Tpaka no mm?2.
MpoceyHa wupnHa Tpaxenga je 61.94 um, MMHMManHa 21 pm, a MakcumanHa 89 um

(Tabena 6p.8).

0.3 m, Nno3Ha 30Ha

Kog ctabna 6poj 1, npoceyHa BUCUHA Tpaka IMrHyma n3Hocu 4.28, MuHMMasiHa
1, a makcumanHa 9 napeHxmmMaTuyHuX henmja. Cpefra rycTvHa Tpaka SMrHyma je
17.44, MUHUMANHa 5, a MakcuManHa 32 Tpake no mm?. [poceyHa LMPUHA Tpaxenaa
n3Hocu 35.58 um, Aoksa rpaHuLa je 12 um, a ropka rpaHuua 58 um (tabena 6p.8).

Kog ctabna 6poj 2, cpeata BUCUHA Tpaka NUrHyma je 4.57, muHumanHa 1, a
MakcuManHa 9 napeHxumaTuyHUX henmja. MpoceyaH 6poj Tpaka nurHyma je 14.40, a
rpaHWuHe BPeAHOCTU U3HOCe 4, 0AHOCHO 32 Tpake fApBeTa Mo mm?2. Cpedrba LUMPUHA
Tpaxenga nsHocu 33.31 um, a rpaHuyHe BpeAHocTM cy 10 um, ogHocHO 59 um (Tabena
6p.8)

Kog ctabna 6poj 3, npoceyHa BMCUHa Tpaka MrHyma je 4.60, a rpaHu4yHe
BPeAHOCTN M3Hoce 1 , ogHOCHO 12 napeHxumatuyHmx henvja. Cpeftba ryctmHa Tpaka

MrHyma usHocn 13.00, foma rpaHuLa 2, a ropra rpaHuua 28 Tpaka gpseTta no mm?
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nospwuHe. [lpoceyHa wWwupuHa Tpaxemga je 30.99 pm, MuMHMManHa 5 pm, a

MakcumanHa 55 um (Tabena 6p.8).

Mopeherem Ao6MjeHMX pesynTaTa Yy OKBMPY WUCTe BUCUHe faebna (Ha 0.3 m
BUCKHE) Y pa3InunTM 30HaMa yHyTap NpPCcTeHa npupacTa, MoXe ce 3anasuTi a cy Koj,
cBa TpW enemeHTa rpahne gpeeta 1 NPOCeYHe N rpaHNUYHe Bpe4HOCTM Behe Yy paHOj Hero
Y NO3HOj 30HU. Te pas/vKe Cy NPOLEHTYa/THO HajU3paXKeHM]e KO LLUMPUHE Tpaxenia, a
NMOTOM KOZ 6poja 1 BUCKHE Tpaka TMrHyma.

Kopg cBa Tpu cTabna, Kaga ce nocMarpa paHa 30Ha y npefeny nawa (Ha 0.3 m
BUCKHE), MOXKE C€ 3ana3vTu MoCTojawe 0fHOCA 06PHYTE NPOMNOPLMOHANHOCTY U3MeRy
BUCKHE TpakKa IMrHyma u ctapoctu (rpadukoHm 6p. 49, 50, 51). Hanme, Kako ce uge of
CPXXM Ka KOpW, Tako Ce MOCTENeHO CMakbyje BUCKMHA Tpaka IMrHyma Kog cBa Tpu ctabna.
CreneH noBe3aHOCTM M3Mehy BUCUHe Tpaka IMrHyma v LWMpK1He NPCTeHOBA NpupacTa je
3HaTHO cnabuje n3paxeH. Moxke ce caMo 3anasuTi Aa Kof NpBor ctabna, cTapoctn 54
rofMHe, y nocneawmnx HEKONMMKO MPCTeHOBa npupacTta, Koju umajy Behy LWMPUHY 0f
npoceyHe, AoNasn A0 MOCTENEeHOr onajaka BUCKMHE Tpaka NnrHyma. MehyTum, Kako je
MCTa MnojaBa 3anaxeHa W Ko npeocTtana fsa crabna, cTapocTn no 74 roguHe, npe ce
MOXE rOBOPUTU O OBPHYTO MPOMNOPLMOHAIHOM OAHOCY M3MeRy CTapocTh U BUCUHE
Tpaka /IMrHymMa Hero O yTuuajy CTore pacta Ha BUCMHY Tpaka fgpseta. [loTnyHO
NOEHTUYHA 3aBMCHOCT je 3anaXKeHa W y Mo3HOj 30HM Y OKBMPY Nakba — ca yja/baBateM
0L, CPXM 1 npubnmxkasaweM nepudepnjn fedna, Aonasv A0 MOCTENEHOr CMarbeHa
BUCMHE Tpaka nnrHyma (rpacmkoHn 6p. 52, 53, 54). Ca gpyre cTpaHe, Kao 1 y paHoj
30HW, MOBE3aHOCT BUCWMHE Tpaka /IMrHymMa ca LUMPUMHOM MPCTEHOBa npupacTa je
3aHemapuBa.

Bpoj Tpaka NMrHyma rno mm?2 MoBpLUMHe onaga ca noseharbeM BUCKHE Tpaka
NUrHyma n obpatHo. OBO BaKM 3a 00e 30He Yy OKBMPY MPCTeHa npupacta Ha nawy
(rpacmkoHn 6p. 49, 50, 51, 52, 53, 54). N3mehy oBe [Be BENMYMHE NOCTOjU OA4HOC
006pHYTe MPOMOPLMOHA/IHOCTM KOjU je HapOuMTO M3PaXKeH Yy 3aBPLUHWM MPCTeHOBUMA
npupacTa Haj6nmxkmnm kopu. Ca apyre cTpaHe, Kao M KOf, BUCUHE Tpaka JIMrHyma, Hu
HMXO0B BPOj HMje Y 3Ha4ajHNjoj Mepy NoBe3aH ca LUMPUHOM NPCTEHOBA NpupacTa.

LLInpnHa Tpaxemaa Ko cBa Tpu ctabna y npeaeny naka pas/vkyje ce jacHo no

BPeAHOCTMMA, Kao M MO MoHallawy ca cTapowhy. Y paHoj 30HM, Tpaxeuge cy y
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MPOCeKY CKOPO ABOCTPYKO LUMpe Y OLHOCY Ha MO3HY 30HY. Kako ce uae of cpXu Ka
Kopw, fonasn [0 onajarba LWMpuHe Tpaxenga paHe 3oHe. Ca gpyre ctpaHe, uayhu og
30He jyBEHWJTHOT Ka 3pesioM [pBeTy, nosehasa ce WMPUHA Tpaxemia nosHe 30He. To ce
MOXe [OBECTM Y Be3y ca NpUANYHUM ydelhem no3He 30He yYHyTap NpCcTeHa npupacTa,
nmajyhun y Bufly Aa je pey o BpCTW KOja yCrneBa Ha niaBHUM, anyBuja/iHAM TepPeHMMa U
fa y ycnosuma Cpbuje, cnaga y penatuBHo 6p3opacTyhe ueTmHape. BpcTe Koje
Hace/baBajy CAMYHa CTaHWLWITA Ce Hajuellhe O4NMKYjY BENVKUM YAE/IOM paHe 30He U
Ma/IoM TYCTUHOM M CNnabum MexaHWJKMM CBOjCTBMMa, KOje Mpe cBera AeTepMuHMLLIE
yfeo rnosHe 30He. MehyTum, Ha nogpy4jy bauke [ManaHke, HUje BWUNO 3HAYajHUJUX
nnaB/beHa, MPeTrnocTaBka je Aa TakCoAMjyM Ha OBOM CTAHWULUTY Npe cBera Orcraje
3axBasbyjyhn nogsemHum Bogama [AyHasa (TyuoBuh u CtunmHosuh, 1970), a
TEKCTYPHe K/ace 3eM/b1LLITA KOje CY OMUHAHTHE Ha 0BOM NOApPYYjy (necak n nnoBactu
necak) He cagpxe Behy KOMMUMHY (hM3MONOLIKM aKTUBHe Boge. Kao pesyntar Tora
[0na3n [0 Cy>KaBara MpeyHnKa CNpoBOAHMX eNleMeHaTta Kako cTabno ctapu (Tpaxenga

paHe 30He), a LUMPeHa MeXaHUYKUX eneMeHaTa (Tpaxenaa nosHe 30He).

1.3 m, paHa 30Ha

Kopg npsor cTtabna, npoceyHa BUCUHA Tpaka InMrHyma nsHocy 9.01, MuHumanHa
2, a MakcumanHa 16 napeHxumatuuHux henuja. Cpefrba rycTmHa Tpaka nnrHyma je
19.97, MUHUManHa 5, a MakcumaiHa 39 Tpaka ApBeTa Mo mm? nospLunHe. MpoceyHa
LUMpMHa Tpaxenga je 62.28 um, fowa rpaHuua je 15 um, a ropwa rpaHuua 99 um
(Tabena 6p.8).

Kog gpyror crtabna, cpeata BUCUHA Tpaka NMrHyma je 9.10, MuHumanHa 4, a
MakcuManHa 18 napeHxumartnuHmx henmja. MpoceyHa ryctmHa Tpaka IMrHyma je 22.53,
a rpaHuMyHe BpeaHOCTV 4, ofHOCHO 39 Tpaka ApseTa no mm?2. Cpefrba LUMPUHA
Tpaxenga je 66.45 um, MMHUManHa 24 um, a MakcumanHa 99 um (tabena 6p.8).

Kog Tpeher ctabna, npoceyHa BUCUHA Tpaka UrHyma je 8.74, MMHMManHa 3, a
MakcUMasiHa 18 napeHxumaTtuuHux henuja. Cpefdwy 6poj Tpaka NMrHyma no mm?
n3HocK 21.62, a rpaHnyHe BpeaHOCTU cy 6, ogHocHO 39. Cpeatba LUMPUHA Tpaxenia je

61.84 um, MMHUMaNHA 24 um, a MakcumanHa 89 pm (tabena 6p.8).
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1.3 m, No3Ha 30Ha

Kog ctabna 6poj 1, BpefHOCTU MPOCEYHUX, MUHUMAIHUX W MakKCUMaIHUX
BUCMHA Tpaka NMrHyma cy pefom: 5.72, 1 n 13 napeHxumatnyHux hennja. Cpegmba
rycTuHa Tpaka nurHyma je 19.40, MuHMManHa 3, a MakcumanHa 36 Tpaka mo mm?2,
[MpoceyHa WMpKUHa Tpaxenda je 56.23 um, MMHMManHa 11 um, a MakcumanHa 89 um

(Tabena 6p.8).

Kog ctabna 6poj 2, npoceyHa BUCKMHA Tpaka nnrHyma je 6.01, a gowa, 0AHOCHO
ropwa rpaHuua msHoce 2, 1j 12 napeHxumarnyHmx henvja. Cpeftba ryctmHa Tpaka
MrHyma je 17.69, muHumasniHa 1, a MmakcumasiHa 33 Tpaka no mm2. MpoceyHa WnprHa
Tpaxenga je 51.80 um, a rpaHn4He BpegHocTy 20 pum, ogHOCHO 86 um (Tabena 6p.8).

Kog crabna 6poj 3, mpoceyHa, MMHMMaIHA W MakKCMMa/Ha BMCUHA Tpaka
NUrHyma msHoce pepom: 5.33, 2 1 12 napeHxumatnyHux hennja. Cpegrm 6poj Tpaka
MrHyma no mm? je 17.75, a [joHa, OAHOCHO ropHa rpaHuLa usHoce 7, Tj 32. Cpeftba
luMprHa Tpaxenga je 52.40 um, MruHMManHa 24 pm, a MakcumanHa 82 pum (tabena
6p.8).

MopeheremM MNPOCEYHUX W TPaHWYHMX BPEAHOCTW CBa TPW eneMeHTa rpahe
Apseta Ha 1.3 m BUCKHe febna Kof cBa Tpu cTabna, 3anaxa ce Aa Cy Te BPeAHOCTU
Behe y paHOj Hero y no3HOj 30HW. MehyTuM, Te pasfiMke HUCY TO/IMKO 3HaA4ajHO
n3paxkeHe, MOroTOBO Yy CNyyajy WmnprHe Tpaxenga (Y NpoLeHTYasIHOM U3HOCY).

Kopn o6e 30He, 3anaXa Ce CMaree BWCUMHE Tpaka /MrHyma ca crapolhy
(rpaghmkoHu 6p. 55, 56, 57, 58, 59, 60). Kako ce npubamkasa (pioeM, Tako Ce BUCKHA
Tpaka /IMrHyma rnocteneHo cmawyje. Ca gpyre cTpaHe, Huje 3anaXeHa 3HayajHuja
noBe3aHOCT 13mely LWMpMHE NPCTEHOBA MPUpacTa U BUCUMHe Tpaka IMrHyma.

Bpoj Tpaka nMrHyma ce Hanasu y OLHOCY O6pHYTe MNPOMopLMOHAIHOCTM ca
HMXOBOM BMCMHOM. Ca NopacTOM BUCWMHE Tpaka JIMrHyMa, CMawyje Ce pacnosoxXuBu
MPOCTOP 3a HMXOBO YMHOXaBare 1 TO Ce peli/ieKTyje Ha onajare HUX0Be GPOjHOCTH.
Ca pgpyre ctpaHe, Kpahe Tpake NUrHyma 3Hadye u nosehawe HUXO0BE TyCTUHe. bpoj
Tpaka SMrHyma no mm?2 je, MefyTuM, y OAHOCY AMPEKTHE MPOMOPLMOHA/IHOCTM Ca
cTapoLuhy — y 30HU 3pesior ApBeTa, rAe ce ca CBe BehuM yaarbaBarbeM Of, CPXU CMarbyje

BMCWHa TpaKa JIMrHyma, aonasn no noseharba H1xoBe ryctnHe.
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MoBe3aHOCT u3Mel)y 6poja Tpaka NMMrHyma ca jeflHe U HUX0BE T'YCTUHe, Kao n
cTapocTu ctabna, ca fpyre cTpaHe, BaxKe 3a 06e 30He yHyTap MpcTeHa npupacta Ha
MPCHOj BUCUHYK aebna (rpadmkoHn 6p. 55, 56, 57, 58, 59, 60).

LLInpnHa Tpaxenga ce ca KambujanHOM CTapoluhy y paHoj 30HU CMakbyje, a 'y
no3Hoj nosehasa. Pas3nnke y BpefAHOCTMMA LUMPWUHE Tpaxenaa n3mely 30Ha y OKBUPY
NpcTeHa npupacTa Cy Ha MPCHOj BUCMHWU fAebna jako mane, AOK LUMpUHA NyMeHa

Tpaxenga no3He 30He pacte ca BACUHOM.

BpeaHocTu cBa Tpy eneMeHTa rpahe apseta ce noeehaBajy ca BUCMHOM fAebna.
MpUTOM CYy OBE pa3/IMKe HajMarbe U3PaKeHe Kof MyCTMHe Tpaka MUrHyma no mm? (Yak
CY Y paHoj 30HM rywhe Tpake IMTHYMa Ha Makwy HEro Ha MpcHoj BUCKMHK). Ha OCHOBY
L06VjeHNX pe3ynTara, MOXe Ce 3arnasuTi 3HayajHo Beha LuMprHa Tpaxenaa nosHe 30He
Ha MPCHOj BUCUHW HEro Ha nawy. Pasnnke nsmMehy WMprHa Tpaxenja paHe 30He, Kao U
n3mehy BMCMHA Tpaka NIMrHyMa y obema 30Hama, Kaja ce nocmartpajy naw M npcHa
BUCWHA, HACY TOIMKO U3PadKeHe.

CnnyHOCTK y norniefy noHallarwa nojeAMHUX eneMeHara rpahe gpseta nsmehy
Nakba U MPCHe BUCKHE Cy OpojHe — Ha 06e BMUCUHEe aebna 3anaXeH je U3paxXeH 0fHOC
006pHYTE MNpPOMOPUMOHANIHOCTM M3MeR)y BUCMHE Tpaka NUrHyma W cTapoctu (ca
npnbnmxkaBareM (hioeMa [0/1a3n 4O pefyKumnje BUCUHA Tpaka SIMrHyma), 4oK u3mehy
BUCWHe Tpaka /IMrHyMa 1 AvHaMuKe pacTa (LUMpUHe MpPCTeHOBa NpMpacTa) Huje yoyeHa
3HavajHuja Mehy3aBUCHOCT. [lpyra CAMYHOCT Ce OAHOCKM Ha 6poj Tpaka NUrHyma no
mm? — rycTvHa Tpaka ApBeTa je y 06PHYTOj CpasMepu Ca HUXOBOM BWCWMHOM, 0K
namefly 6poja Tpaka /fMrHymMa W  CTapoCTM  MOCTOjU  OAHOC  [AMPEKTHE
MPONOPLMOHASIHOCT — 0Ba BPCTa 3aBMCHOCTM je 3amaxeHa Ha 006e BucuHe febna. Ha
06e BUCKHe Aebna ce youasa MCTa 3aBMCHOCT LUMPUHE Tpaxenga u CTapocTu — Yy paHoj
30HU HMXO0BA LUMPUHA Ca YAa/baBateM Of CPXXM 0raja, a 'y No3Hoj 30HM pacTe.

[akne, n3vehy nawa M NpcHe BUCUHE Kof CTabana ca nokanmrtetra bauka
ManaHka, pas/Mke ce OLHOCE Ha BPEAHOCTU MOjeAVHWUX efieMeHaTa rpahe [pseTa
(tabena 6p.8), AOK cy Mehy3aBUCHOCTU M3Mehy BWUCMHE Tpaka /IMFHyMa, HMWX0Be
rycTVHe W LWIMPWHe Tpaxeuga ca jefHe U CTapoCTW, OAHOCHO LUMPWHE MPCTEHOBA
npupacTa, ca gpyre cTpaHe, NOTNYHO UAEHTUYHE Ha 06e BUCUHE aebna (rpadikoHn 6p.
49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60).
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6.4.1.3. MNMopehere nokanuTeta — Benukor patHor octpea 1 bayke MNanaHke

6.4.1.3.1. lNopehere NoHallaka NnocMaTpaHnX enemeHara rpahe ApBeTta ca OCBPTOM Ha

MofiaTKe W3 nnTepaType

Kop ctabana ca nokanmteta Besimko paTHO OCTPBO, Y paHoj 30HU Ha 06e BUCUHE
febna, 3anaxeH je OLHOC AMPEKTHE MNPOMOPUMOHAIHOCTM M3MeRy BUCUHE Tpaka
NUTHYMa W CTapoCcTu cTabna, Kao U u3Mehy BUCMHE Tpaka /IMrHymMa W LUMpUHe
npcTeHoBa npupacta (rpaukoHn 6p. 37, 38, 39, 43, 44, 45). Y N03HOj 30HW Ha 06e
BUCMHe febna Kof cTabana ca UCTOr Mogpyuyja, 3amnaXeH je nocTeneH nopact BUCUHE
Tpaka iMrHyma ca ctapowhy, JOK 3aBUCHOCT U3MeRy BUCUHE Tpaka IMrHyma v LUMpUHe
NPCTeHOBa npupacTta Huje youruea (rpamkoHn 6p. 40, 41, 42, 46, 47, 48). Ca gpyre
CTpaHe, Kof crabana ca nokaimTeta bauka [NanaHka, HE3aBUCHO Of 30He YHyTap
NpcTeHa npupacta, kao M BUCKMHe febna, NPUMETHa je u3paxeHa Mehy3aBUCHOCT
n3mehy BUCUHE Tpaka /SIMrHymMa M CTapocTu cTabna ca HeratTMBHUM MNpea3HakoM —
nopacT jefjHe BeNMYMHE MOBAaYM onagare Apyre n obpatHo (rpadmkoHn 6p. 49, 50, 51,
52, 53, 54, 55, 56, 57, 58, 59, 60). 3a pa3nuky of ctabana ca BenmMkor patHor ocTpBa,
rfe ca yhabaBameM Of CPXMW [0/1a3n [0 MOCTENeHOr U3Ay)K1Bamwa Tpaka SIMrHymMa, y
Baukoj ManaHym ce ckpahyjy Tpake MrHyma ca npubnmkasaweM nepudepuju aebna.
Ha nokanutety bauka [ManaHka Huje yoyeHa HMKakBa MOBe3aHOCT W3MeRy BUCKHE
Tpaka NMMrHyma v AVHaMKKe pacTa, Kako Yy OKBUPY MOjefUHMX 30Ha YHYyTap MnpcTeHa
npupacTa, Tako 1 Ha pa3HUM BUCMHaMa febna.

Kog cTabana ca nogpydja Benmkor paTHOr ocTpsa, 6poj Tpaka MrHyma rno mm?
je y ofHOCy 06pHYyTe MpPOMOpPLMOHAIHOCTM Ca HUXOBOM BUCMHOM W OMaja Kako ce
npnbnmxkasa Kopa y CBWM CllyyajeBMMa, W3Yy3eB Y OKBMPY MO3HE 30He MpCTeHa
npupacta Ha nawy. JeMHO Yy TOM CermMeHTY Huje npoHaheHa 3HavajHuja
Mefy3aBUCHOCT Opoja M BUCMHE Tpaka /IMrHyma. Victa 3aBUCHOCT Ce 3anaxa M Kop
ctabana ca nogpyuyja bauke NanaHke, HE3aBMCHO Of 30HE MPCTEHA MpupacTa U BUCKHE
Aebna. YKoMKo cy Tpake apseTta rpaheHe u3 Beher 6poja henuja, yTonmko UM je Marwa
OpojHOCT 1 06paTHO. Kako ce BUCMHE TpaKa IMrHyma [pyradnje Mewajy ca ctapolihy
cTabna y ceMeHCKoj nnaHTaxn Kog bauke ManaHke y ogHOCy Ha Bennko paTtHO 0CTpBO
— [of1a3n [0 onafara BUCUHA Tpaka SIMrHyMa — 10 he ce 04pasuTh 1 Ha TYCTUHY Tpaka

NNTHYMa Ha nokanuTeTy badka ManaHKa, koja he 6uTK Beha y 611M31HM Kope.
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- Kog wwupuHa Tpaxemga, Noctoje AMjaMeTpasiHO CYNPOTHM O6/MUM MOHallaHa
OBMX efleMeHaTta ca ctapowwhy unsmely fABa NoKaiMTeTa HEe3aBWCHO Of BUCUHE
aebna. Havme, y paHoj 30HM Ha noKanuTeTy Benmko paTHO OCTPBO, Kako ce nae
0f, CPXM Ka KopW, Aonasv Ao nosehawa LUMPUHE Tpaxenaa, a y No3HOj 30HK ce
Tpaxeunje cy>aBajy Kako ce nae ka nepudepujn. Ca gpyre ctpaHe, Ha IOKaNTETY
Bauka ManaHka ce y paHOj 30HM CMatbyje, a Y N03HOj NoBehasa LWMPUHA Tpaxenia

nayhu of Kope npema CpXxu.

- Kog jene (Bunotuh, 1992), nsmepeHn npeyHMUmM Tpaxempa y pagujaHOM K
TaHreHUMjaTHOM NpaBLy W U3padvyHaTe HhUX0Be Cpeftbe BpeAHOCTU, NoKasase cy
cnefehe: ga ce npeyHuum Tpaxemga nosehasajy mayhu of CpXu Ka Kopw,
[AOCTUXKY CBOj MakCMMyM 0f 60 Um y paHOM, O4HOCHO 28.5 um y No3HOM ApBeTy
y 53-0j roAnHM CTapoCTK, HAKOH Yera onagajy. OBO KOMHUMAMPA ca pe3ynTatuma
A06MjeHM 3a TakcoamjyMm ca Benumkor paTHOr ocTpBa Yy paHoj 30HW, OAHOCHO 3a
UCTY BPCTY Ha nokanuteTy bauka [lanaHka yHyTap MO3He 30HE MpPCTeHa
npupacra.

- Pe3yntaT ca WCTPaXMBAHWX JfIOKa/MTeTa MNOKasyjy fa MNpoCceyHe BpefHOCTU
BUCMHE Tpaka /IMrHymMa KoOf Takcogujyma He npenase 15 napeHXMmaTtuyHux
henuja (Tabene 6p. 7 1 8). Mo WNPUHN Cy jeaHOPeHe, N3Y3eTHO ABOPEAHE, a Nno
rpafu xomouenynapHe. Kog [MaHuvheBe omopuke ca nogpydja HIM , Tapa“
(Bunotuh, 1994; Matujesnh, 1988), Tpake nMrHyma cy xetepouenynapHe rpahe u
ysHe MX NapeHxmmatuyHe hennje n pagunjanHe Tpaxeuae Koje ce Hanase Ha
py6oBMMa Tpaka.

- Ca pgpyre ctpaHe, Kog jene (Bunotunh, 1992) ce cpehy, Kao 1 Kog Takcogmnjyma,
XOMOLeNlyNapHe Tpake /IMTHYMa, Koje MO NOpekay Mory 6uTy npuvMapHe W
ceKyHaapHe. MprMapHe Cy 3HaTHO Make 3acCTYrN/beHe M NPOTEXY Ce 0f, CPXM [0
Kambunjyma, a ceKyHZapHe cy MHOro Yewhe v ugy o npcreHa npupacra y Kome
Cy HacTane Ao kambujyma. Kog takcoavjyma y MOTAYHOCTU AOMWUHMPajy Tpake
NIUTHYMa CeKyHAAPHOT Mopeka.

MojeAnHV pafoBM FOBOpe O OAHOCY AMPEKTHE MPOMNOpLUMOHAIHOCTM U3MeRy

LUMPMHE MPCTEHOBA MpupacTa U BUCUHe Tpaka nnrHyma (Bannan 1937, 1954, 1965,

Gregory n Romberger 1975), WTO je y NOTMNYHOj carnacHoCTK ca 3aBucHolhy Koja je
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yTBpheHa Kof TakcoAujyma Ha nogpydjy Benukor paTHOr ocTpBa, alinm He U ca
Takcoamjymom y baukoj ManaHuw, rae je NPUMETHO O4YCTBO MOBE3aHOCTU U3Mehy oBe
[Be BenuuuHe. [o6WjeHN OJHOC AMPEKTHe MPOMOpPLMOHAIHOCT K3MeRyY LwnpuHe
npcTeHoBa npupacta M 6poja Tpaka Apseta no mm? (Bannan 1954, Gregory u
Romberger 1975) He KoMHUMAMpPaA ca pe3ynTaTMa UCTPaXKMBara Takcoamjyma Ha oba
NnokKanuTeTa, ¢ 063MPOM [a je Koj OBe BPCTe YTBPhHEHO Aa BuLe Tpake NUTHYyMa J0BOje
[0 Make rycTuHe Tpaka v 06paTHO. [pyra uctpaxusama, MeflyTUM, HUCY YTBpAM/a
3Ha4ajHMjy Besy M3Mehy LUMPUHE MPCTeHOBa MpupacTa u BUCKMHe Tpaka Apeeta (Lev-
Yadun 1998) unn ryctuHe Tpaka nurHyma (Bannan 1965) mnm yak rosope 0 ogHocy
06pHYTE NPONOpLMOHATHOCTY — ca noBeharem LUMPUHE NPCTEHOBA NpupacTa, 06pasyjy
ce Kpahe Tpake ApBeTa, Kao 1 Mawy 6poj Mo jeanHuLm nospLumHe (Larson 1994).

Y ucTpaxueawy cnposefeHOM Kof Pseudotsuga menziesii Britt.,, Gartner et al.
(2000) TecTMpajy Heke XWUMoTe3e Kako 6u ce YTBPAWIO Aa /M Ce LUMpUHa 6erbrke 1
HeHa 3arnpeMuHa MOry [0BeCTW y Be3y ca NoTpeboM 3a CKnaguwiTerem ofapefheHnx
marepwvja:

- 3anpemuHa Tpaka nMrHyma ce nosehasa uMayhu of Cpxxu Ka Kopy 360r Behe
(hpekBeHUMje Tpaka NMrHyMa 1 TO ce ofBuja 6e3 nosehara MOBPLUMHE Tpaka
NNTHYMa, TaKo Aa Hema NpoMeHa ca BUCUHOM cTabna

- Hema NpOMeHa ca BUCMHOM, &/l BUTA/IHOCT Tpaka SIMrHyMa onaga ca CTaperem,
LUTO Ce MOXe BMAETM Ha OCHOBY (DpeKBeHUMje HyKeyca Y hennjama pagujasHor
napeHxuma, Kao U Ha OCHOBY [JY)>KUHa U LUMPUHA HYK/eyca

- HaheHa je No3nTMBHa Be3a N3Mel)y NIMCHe NOBPLUMHE 1 3anpemMmnHe 6e/buke, Kao
1 n3Mehy (PpekBeHUMje HyKeyca 1 BUT/IHOCTY Tpaka IMrHyma
NcTo ucTtpakusarbe je Nokasaso Aa je MpoceyHa MOoBpLUMHA Tpaka /IMrHyma

He3aBMCHa 0f, 6poja NpcTeHa npupacTa nayhu of cpXxu, ann 1 ga ppekseHUMja Tpaka u
HMX0Ba 3anpemMnHa onagajy y npeux 10 npcTeHoBa npupacta (30Ha jyBEHWIHOT
[pBeTa), a NOTOM WMajy Yy3nasHy TeHAeHUM]y. [1oCTOjano je CMarere BUTANIHOCTU
Tpaka apseTa nayhu of CPXXu Ka KOpU U HUCY 3anaXKeHe 3HavajHuje pas/nke 3aBuUCHO
0f, BUCUHe. McTpaxuBarem CnpoBefeHMM Ha 6a3yu ofHoca Mopdosoruje jesrpa u
akTuBHocTu henmja (Fahn i Arnon, 1963), 40LWNO ce A0 3aK/byyka Aa MNocTojy CMakbere
(hM3noNoLKe CHare pagujasiHoOr napeHxuma uayhum of Crno/bHUX Ka YHYTpallbum

cnojeBnma 6erbuKe.
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Lev-Yadun (1998) je y okBuMpy CBOI UCTpaxuBawa ofpehuBao Be3y u3mehy
LUMPWHe MPCTEHOBa MpupacTa ca jedHe W ryctuHe U 6poja Tpaka NMrHyma Kog fse
BpCTe 6opoBa ca fpyre ctpaHe. Obe BpcTe — Pinus pinea L. n Pinus halepensis L. —
nokasyjy TeHZeHUMjy nocTeneHor rnosehamwa BUCMHA Tpaka MTHyMa Of MpoceyHnx 4
napeHxumcke henuje y 6AM3nHM cpXXuM Na A0 7-8 henmja Ha nepudepujn aebna.
[MoBehatbe BUCKMHE Tpaka NUrHyma ca crapowhy Kof Takcogujyma je yTBpheH Ha
CTaHMWTY 60/bUX KBaIMTATUBHUX CBOjcTaBa (Bennko paTHO OCTPBO), C TUM LUTO je
rpaHuUa Bapupama OBUX BenMyMHa 3HaTHO wwupa. Ca fgpyre cTtpaHe, LobujeHw
pe3ynTtaTu 3a Aage Bpcte 6opoBa (Lev-Yadun, 1998) Be3aHO 3a NPOMEHY BUCUMHE Tpaka
NNTHYMa ca cTapoLuhy HUCY carflacHu ca pe3ynTatuma Kof Takcognjyma Ha NoKanmTeTy
bauka lManaHka. VcTpaxunsamwe Lev-Yadun (1998) BesaHO 3a NMpoMeHy 6poja Tpaka
NUrHyma no mm? ca ctapoluhy Kog fjge BpcTe 6opoBa Mokasyje onafarbe rycTuHe ca
0Ko 70 Tpaka no mm? y 6AM3UHM CPXM Ha OKo 40 Tpaka mo mm? y npcTeHoBMMA
npupacta Heganeko o kKope. OBM pe3yntatv KOMHUMAMPajy ca [06ujeHuM
BpeAHOCTVMA 6poja Tpaka NUrHymMa no mm?2 3aBMCHO Of CTapOCTM KOf TaKcoAujyma ca
Benvikor patHor octpsa, a y CynpoOTHOCTU Cy ca pe3yntatmma ca fiokanmteTa bauka
ManaHka.  Takohe,  go6GujeHW  pe3ynTtaTu noTephyjy = ogHOC  06pHyTe
NPONOPUMOHASIHOCT MU3MeRy BUCUHe M 6poja Tpaka MrHyma yTBpheH Kof crabana
Takcogujyma ca 0b6a UcTpaknsaHa NoKamTeTa.

YTuuaj ctone kambujasiHe akTMBHOCTM Ha 06pa3oBatbe M AUMeEH3Mje Tpaka
NATHYMa je WCTPaXMBAH KO HEeKO/MKO BpCTa W [0OMjeHW CY KOHTPagUKTOPHU
pesyntatn - Bannan (1937) Hanasu kKopg Bpcta Thuja occidentalis L., Taxodium
distichum (L.) Rich., Abies balsamea Mill., Tsuga canadensis L., Larix laricina Mill.,
Pinus strobus L., Pinus banksiana Lamb. 1 kof nojeanHux Kneka fa BpcTe 6pxer pacta
MMajy BULLIE TPaKe IMrHyMa Ha UCTOj YAa/beHOCTU Of CPXKK, [OK BPCTe Cropujer pacTa,
VKUX MPCTEHOBA MpupacTa, MMajy Behu 6poj HMXKMX Tpaka NUrHyma. Pesynratu
[Jo6MjeHN 3a TakCoaMjym Ha fABa UCTpaXKuBaHa /oKanuMTeta Yy  MOTMYHOCTU
KOoMHUMAMpajy ca oBUM — cTabna ca Benukor paTHor octpea 6pxxe npupawhyjy u
O4J/IMKYjy Ce BALIMM Tpakama SIMrHymMa y OfHOCy Ha ctabna u3 bauke lNanaHke, Koja
MMajy HIKe, ann 1 6PojHMje Tpake NUrHYMa.

Bannan (1954) otkpwuBa Kop BpcTe Thuja occidentalis L. ogHOC AMpeKTHe

MPOMOPLUMOHANHOCTU M3Mefly BUCMHe, 6poja Tpaka /SIMTHYMa U HUXOBE YKYMHE
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3anpemMuHe ca LUMPUHOM MpPCTeHa NpupacTa, LWTO je KOMNaTtubuiHO ca pesynrtatMma
fo6ujeHnM 3a ctabna Takcogujyma Ha Benvkom paTHOM OCTpBY MO MUTakwy OfHOCa
BUCWHe Tpaka IMrHyma v LWMpWHe NpcTeHa npupacta. BucuHa Tpaka nMrHyma Takofhe
pacTe ca LUMPUHOM MPCTEHOBA NpupacTta Kog Bpcta Picea glauca Voss., Pinus resinosa
Sol. n Pinus strobus L. (Bannan 1965), ann je yTBpheHo 1 Aa nosehake BUCUHE Tpaka
NUTHYMa JOCTMXKe CBOj MaKCUMYM Kafa je LWMpUHa NpcTeHa npupacra 2-4 mm, WTo He
KOMHUMAMpa ca pe3ynTaTMa Kof TakcoAujyma Ha 06a UCTpaxkBaHa NoKamTeTa.

White (1962) Hana3n Behu 6poj M Mpe Tpake NUTHYMa Kog 6p3opactyhumx
BpCTa 1 TO Yy JOHUM [efioBMMa rpaHa Kog Bpcte Sassafras officinale Ness. Victu aytop
Kof BpcTa Fraxinus excelsior L. n Castanea sativa Mill. Hanasn aga ce Behu 6poj Tpaka
UrHYMa MO0 mm? Hafasu KOj [pBeTa Ca LWMPOKWM HEro KOf OHOr Ca YCKUM
npcTeHoBMMa npupacTta. He nocToju yspcTa Be3a U3Mehy CTone pagujaiHor pacrta Koja
je [eTepMMHMCaHa LUMPUHOM MPCTEHOBA MpupacTa M BUCMHE Tpaka /IMrHyma Koj,
MOMEHYTUX BPCTa.

Bannan (1937, 1954, 1965), White (1962), White & Robards (1966) cy
YTBPAMIN TOCTOjatbe OfHOCA [AMPEKTHe MPOoMopuvoHaIHOCTM K3Mehy 6poja Tpaka
[pBeTa W CcTone KambujasiHe aKTMBHOCTW KOA MOjefuMHUX BPCTa, LWTO Huje y
carflacHoOCTK ca [Jo6ujeHuM pesynTaTMa Ko TakcoAujyma, MOrotoBO Ha CTaHWULITY
00/bMX KBa/IMTAaTUBHUX KapakTepuctuka (Benmko paTHO ocTpBO), Aok Gregory wu
Romberger (1975), Gregory (1977), Rao (1988) HuCY Hawwm Ty BPCTY 3aBUCHOCTMW.

KucCera & Kucera (1967) cy npoHawin fa je Ko jene 3HaTHO Behu 6poj Tpaka
NUTHYMa nouMpaH y TK3 30HM NIeTHEr [pBeTa, Kaga je ctorna KambujaiHe akTUBHOCTM
OWUTHO CMakbeHa, LUTO KOMHLMAMPA ca 406UjeHUM OAHOCOM 13MeRy LWMPUHE NPCTeHoBa
npupacTa 1 6poja Tpaka IMrHymMa Koj Takcogmjyma ca Benmkor paTHor ocTpsa.

Gregory n Romberger (1975) cy gokasann nosehare BUCUHe Tpaka IMrHyma ca
Cy)XaBakbeM [MpPCTeHoBa MNpupacta, LWTO OACTyna of pesyntata [obujeHux 3a
TakcoAmjym ca Benmkor paTHOr ocTpBa.

MojeamHa WCTpaXunBawa O Be3W M3Mehy cTone kambujasiHe akKTUBHOCTU W
KapakTepucTuka Tpaka nnrHyma (Bannan 1954, 1965, White 1962, White & Robards
1966) Hucy fana noTnyHWjy WHGopmauujy O YA&/bEHOCTU YCKUX U LUMPOKUX

MPCTEHOBA NPUPAcTa 0f, CPXKW.

124



Bannan (1937) yTBphyje Aa ce Behn 6poj Tpaka NMMrHymMa Haiasn y rpaHama y
nopehery ca cTabnom, jep cy y rpaHama Y>Ku NpPCTEHOBM Mpupacta K 360r Tora ce
obpasyjy Kpahe, a 6pojHMje Tpake nurHyma. OnwTn TpeHA nocTeneHor nosehawa
AY>XKVMHe Tpaka /IMrHymMa, Kao 1 LWMpUHe ca cTapolhy, ca yaabeHoLwWwhy 0 CPXuU 1 KOZ,
MNagor nnwha nma Beoma BaXHY perynaTtopHy ynory y nornegy notpebHux KonmyumHa
XOPMOHa ayKCUHa 3a HOpMasiHO ofiBujarbe bubHor metabonusma (Lev Yadun un Aloni
1995).

Bannan (1937) y cBOjUM UCTpaXKMBarMMa LOBOAN Y Be3y CTeMNeH YK/by4eHOCTU
(hMTOXOPMOHa y perynucamwe KambujanHe akTUBHOCTM U yTBphyje Aa Behn 6poj Tpaka
NNTHYMa Yy rpaHama y OfiHOCYy Ha cTabno yTuye Ha rnoehaH HMBO MPOTOKA ayKCuHA Y
MaguM rpaHunLama y nopehery ca ctapujyum ctabnmma.

Carmi et al., (1972) cy ce mehy npeumMa 6aBunn yTBphrBameM Be3e M3Mehy
cTone KambujasiHe akTMBHOCTM W KapaKTepucTMKa Tpaka /AurHyma. o oBUM
NCTPaXMBarMMa, LIMPY NPCTEHOBW MNpupacTta He 3Have Oe3yCcnoBHO M GpPXM pacT,
MOWITO [AYXW nNepuos KambujanHe akTMBHOCTM MOXe Takohe pe3yntupatu
obpa3oBarbeM LUMPUX MpPCTeHOBa npupacta. Mehytum, Kaga cy pasnunke wusmehy
LUMPMHA NPCTEHOBa npupacTa Behe Hero pasnvke u3melly Tpajawba KambujanHe
aKTUBHOCTU KOje pesyntupajy QpopMupareM YXUX UAN LUAPUX MPCTEHOBa NPMpacTa,
Tafa 4onasu 4o NpoMeHa y CTOMu, OAHOCHO AVHAMUUM pacTa. YHyTpalby NPCTEHOBM
npupacta, OHWU OAVXKM CPXM  (JyBEHWNHO ApPBO) CY OOWMYHO 3HATHO LUMPU Hero
npcTeHoBM npupacta 3penor pgpseta (Fritts 1976). Mehytum, Tpake nurHyma y
YHTpaLUbUM MPCTEHOBUMA NpuUpacTta, rae je crtorna KambujaiHe akTUMBHOCTU OOMYHO

Beha Hero y nepugepHM NpPCTeHOBUMA NMPUpacTa, Cy mMame.

6.4.1.3.2. Nopehere BpeAHOCTM NocMaTpaHUX efieMmeHara rpafe gpBeTa ca 0CBPTOM Ha

MoAaTKe 13 nuTeparype

BpeagHOCTH BUCMHA Tpaka NUrHYMa, Kako MPOCEYHMX, Tako U FPaHUYHUX, U Y
OKBMpPY 06€ejy 30Ha MPCTeHa npupacTa U Ha 06e BUCUHE febna, Behe Cy Ha NOKaINTETY
Benuko paTHO oCcTpBO Hero y baukoj ManaHuu (Tabene 6p. 7 n 8). BpegHocTn 6poja
Tpaka NIMrHyMa, Kako y OKBMPY 30HEe MpCTeHa Mnpupacta, Tako M Ha pasinynTum

BUCMHama febna, Behe cy Ha nokanuTeTy bauka ManaHka (Tabene 6p. 7 n 8). Ose

125



pasfiMke Cy HapouMTO M3pPaXeHe Yy MO3HOj 30HW M Ha Makby WM Ha MNPCHOj BUCWHMN.
Pa3nnke y BpefHOCTMMA LUMPUHE Tpaxemfa Be3aHe Cy WMCK/bYUMBO 3a 30HY YHyTap
npcreHa npupacta (tabene 6p. 7 n 8). Ha nokannteTy bauka ManaHka, Tpaxenge cy
LUIMPE N Ha Nakwy Y HAPOYMTO Ha MPCHOj BUCWHN Y jecer0j 30HW npcTeHa npupacTa. Ca
Apyre cTpaHe, ApacTUYHO CYy LUMPE Tpaxenge paHe 30He Ha MPCHOj BUCUHK, & NPUMETHa
je pasnunka y OKBMpY 1CTe 30He M Ha Nakby, Ha IOKannTeTy Bennko paTHO ocTpBo.

Ha ocHOBY cBera M3/10)eHOr Be3aHO 3a 06a /fioKkannTeTa, Mory ce u3syhu fsa
O6uTHa 3ak/byyka. [pBM je Be3aH 3a MOTBPAY MNOCTOjaka OfHoca OOpHYTe
NPONOPLUMOHASHOCTY M3MeRy BUCKMHe M Bpoja Tpaka IMrHyma, ¢ 063Mpom ja cy Tpake
NNrHyMa Buwe Ha BenvKom paTHOM OCTpBY, &M UM je TYCTMHA Ha TOM JIOKIUTETY
Marba Y ofiHocy Ha bauky lMNanaHky. [lpyra TBpAra je Be3aHa 3a BPe4HOCTW LUMpUHE
NyMeHa Tpaxemfa paHe W Mo3He 30He, Tj 3a AUMEH3Mje CMPOBOAHUX UM MeXaHWUYKUX
enemeHata. Tpaxeuge paHe 30He, O4HOCHO CMPOBOAHU €/IEMEHTW, 3HATHO CY LUMPE Ha
Benvkom paTHOM OCTpBY, a Tpaxeuze Mo3He 30He, OLHOCHO MEXaHW4KW efleMEHTH,
Lumpe cy y baukoj ManaHuyp.

[obujeHe npoceyHe BPeAHOCTU LUMPUHE aKCUjaslHUX Tpaxeuja paHe 30He ce
Kpehy y pacnoHy of 67.49 um o 94.92 um 3a nokanMteT Benvko patHO OCTPBO
(Tabena 6p.7), ogHOCHO of 58.99 um o 66.45 um Ha nokanuteTy bauka [ManaHka
(Tabena 6p.8). Tpaxemae paHOr ApBeTa Kof crabana ca 06a NnokanMTeTa MMajy jako
TaHKe, LeNyno3He 3u40OBE W MNOMWrOHaNHOr cy o06nvka. ViMajy npBeHCTBEHO
(h13nonoWwKy (yHKUKjY, OAHOCHO ynory criposohera BOAe M MUHEPA/THUX MmaTepuja
Kpo3 ctabno. Kopg [MaHumMheBe omopuke ca nogapydja HIM ,Tapa“, pesyntatu
NCTpaXmBara MoKasyjy [fa Cy Tpaxemfe paHe 30He 3a06/beHUX KpajeBa, cpasMepHO
TaHKWX, LenynosHnx 3wugosa [feb/bMHe OKO 1 pm, a Ha MOMpeyHOM Mpeceky cy
4eTBOPOYraoHOr, MeTOYraoHor WW LecToyraoHor obnvka. MNpeyHnum Tpaxenia paHe
30He ce kpehy y nHtepsany og 37.5 um o 49.8 um ca npoceyHom BpegHowhy of 41.3
um  (Bunotuh, 1994). JiurHym jene ca Benukor Jactpenua nokasyje cnegehe
pesynTarte LUMPUHA akCUja/IHUX Tpaxeuja paHe 30He — eKCTpPeMHe BPeLHOCTU U3HOCe
28.5 um, 04HOCHO 56 um, a npoceyHe 41.5 um (Bunotuh, 1992).

LLInpnHe akcujanHux Tpaxemaa paHor ApBeTa 3a nojeauHe 6psopactyhe Bpcte
yeTMHapa usHoce: Kog apuvwa 70-80 um, Kof Ayrnasumje oko 60 pum, a Kog BajmyToBOB
6opa go 45 pm (Bwnotuh, 2000). [obujeHn pe3yntaTv 3a apuwl n ayrnasvjy y
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MOTMYHOCTV KOMHUMAMPAjY Ca BPeAHOCTMMA LUMPUHA aKCUjasIHUX Tpaxena paHe 30He
Kof Takcoaujyma, [IOK Cy Tpaxeuje paHe 30He Kog BajMyTOBOr 6opa HELTO XWX

nyMeHa.
Ca [Jpyre cTpaHe, MpPOCEYHE BPEAHOCTY LUMPUHE aKCUjalHUX Tpaxemaa MosHe

30He Kop cTabana TakCoAmjymMa Ha UCTPaXXMBaHUM NIOKannTeTMMa ce Kpehy y oncery oj
10.49 pm pgo 27.31 um Ha Benvkom patHom octpBy (Tabena 6p.7), ogHocHo og 30.99
um 10 56.23 pm y CEMEHCKOj cacTojuHu Ko bauke ManaHke (Tabena 6p.8). Tpaxenae
Mo3He 30He Cy CpasMepHO febGenux, NUrHUUUMpaHnX 3uaoBa, 4mja je LebrbuHa
HapOUNTO M3pPaXKeHa Yy FpaHWYHOM C/ojy Ha npenasy M3 paHe Yy MO3HYy 30HY. MNaBHa
(hyHKUMja Tpaxemga MO3He 30He je MexaHuyka, OAHOCHO MnoTrnopa cTabny Kako 6u
3ay3umano BepTMKanaH nonoxaj. O6nMK Tpaxemga MO3He 30He je Hajyelthe
4eTBOPOYraoH, peTko netoyraoH. Kog lNMaHunheBe omopuke ca nogpydja HI Tapa,
MpoceyHa LUMPUHA aKCUjasIHUX Tpaxemia No3He 30He M3HOCKU 28.5 pm, a eKCTpemHe
BpeAHOCTU ce Hanase Yy oncery of 19.3 um Ao 32 pum v o4auKyjy ce 3alin/beHUM
BPXOBMMA M KOCO MOJIOXXEHUM MOPYCOM, K0 M HEXHUM CnvpanHuM 3agebrbarbuma
(Bunotuh, 1994). Kopg jene ca Benukor Jactpenua, NpeyHuLM akcuUjasiHUX Tpaxeunga
Nno3He 30He ce Kpehy y nHTepsany of 16.8 um o 26.2 um, ca npocevyHoM BpeaHoLLhy
o 22 um (Bunotnh,1992).

3a pasnuKy of UCTPaXKMBaHMX CacTOjMHa TaKCOAMjyMa, KOZ Kora npoceyHa BUCUHA
Tpaka MrHyma He npenasv 15 napeHxmmatnyHux hennja, a BPegHOCTM Ce, 3aBUCHO Of
NOKaMTeTa U BUCUHe cTabna Koja je Yy3opkoBaHa, Kpehy of 1-30 henunja, Kog
MaHunheBe omopuke (Bunotuh, 1994), BMCMHa Tpaka NUrHyma usHocn 2-20, a
Hajuewhe 15 hennja, a y geny rae ce Hanasu TpPaHCBEP3a/IHN CMOSIHW KaHas, Tpake cy
[BOC/I0jHE NI TPOCOjHe 1 BUCKHE 1 1o 35 henwnja.

Kopg jene (Bunotuh, 1992), BcnHa Tpaka nMrHyma ce Kpehe og 3 go 51 henumje, a
Haj3acTyrn/beHnje cy Tpake BUCKMHE n3mehy 27 1 31 napeHxumatuyHe henuje.

BucuHa Tpaka nurHyma Kog nojeavHux 6p3opactyhux yeTuHapa W3HOCKU: KOf,
apuvwa 15-20, ko ayrnasumje 10-20, a kog BajmyToBOr 60pa, BULLEPEAHE Tpake
Joctwxy BucuHy m go 30 napeHxumatnuHux henunja (Bunotuh, 2000). JobujeHn
pesynTatu y NOTNYHOCTM KOMHUMAMPajy ca BPeAHOCTUMA BUCUHA Tpaka MFHYMa KOf
Takcogmjyma.. Ha rpadmkoHnma 6p. 49-60, npukasaH je 0A4HOC BUCUHe U 6poja Tpaka

NIMTHYMa, Kao 1 LUMpKHe Tpaxeuna ca cTapoluhy 3aBUCHO Off BUCKHE ae6na;
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e BLICUHA TPAKA JIMTHYMA 6p0j TPaKa IMTHYMA === LUMPUHA TPaxenaa

MpaghmkoH 6p. 49. B, ctabno 6p.1 Ha 0.3 m, paHa 30Ha
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e BCUHA TPAKA JIMTHYMA 6p0j TPaKa IMTHYMA === IMPUHA TPaxenaa

"padpmkoH 6p. 50. BN, ctabno 6p.2 Ha 0.3 m, paHa 30Ha
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o= BUCUHA TPaKa NINTHYMa

6p0j TPaKa INFHYMA === IMPUHA TPaxenaa

MpagmkoH 6p. 51. BI, ctabno 6p.3 Ha 0.3 m, paHa 30Ha
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e BLICUHA TPAKA JIMTHYMA 6pOj TPaKa IMTHYMA === UMPUHA Tpaxenaa

"padmkoH 6p. 52. BN, ctabno 6p.1 Ha 0.3 m, No3Ha 30Ha
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e BNCMHA TPAKa IMTHYMA 6p0oj TPaKa INTHYMA === LINPUHA TPaxenaa

IMpahmkoH 6p. 53. B, cTabno 6p.2 Ha 0.3 M, NO3Ha 30Ha
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e BICMHA TPAKA JIMTHYMa 6pOj TPaKa IMTHYMa === UMPUHA Tpaxenaa

"padmkoH 6p. 54. BN, ctabno 6p.3 Ha 0.3 m, No3Ha 30Ha
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e BCUHA TPAKA SIMTHYMA 6p0j TPaKa IMFTHYMA === UMPUHA TPaxenaa

I"padpmkoH 6p. 55. BN, ctabno 6p.1 Ha 1.3 m, paHa 30Ha
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e BYICHA TPAKA JIMTHYMA 6p0j TPaKa IMFHYMa === MPUHA TPaxenaa

MpagmkoH 6p. 56. B, cTabno 6p.2 Ha 1.3 m, paHa 30Ha
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e BICMHA TPAKA IMTHYMA 6p0j TPaKa INFHYMA === IMPUHA TPaxenaa

MpagmkoH 6p. 57. B, cTabno 6p.3 Ha 1.3 m, paHa 30Ha
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e BLCUHA TPAKA JIMTHYMA 6p0j TPaKa IMTHYMA === UMPUHA TPaxenaa

"padmkoH 6p. 58. B, cTabno 6p.1 Ha 1.3 m, No3Ha 30Ha
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e BICUHA TPAKa IUTHYMA 6poj TpaKa MrHyma e [LIWPUHA TPaxenaa

"padmkoH 6p. 60. BI, ctabno 6p.3 Ha 1.3 m, No3Ha 30Ha
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Ta6ena 6p. 8. ENemMeHTU eCKPUNTMBHE CTaTUCTVKE (BUCMHA 1 6pOj Tpaka NurHyMa no mm?, wmprHa tpaxenaa) 3a bauky ManaHky

© T

6poj cTabna, g8 §~ g’ 5 % %’ c:'sc:5 % S %

30Ha, enemMeHTu rpahe ApBeTa T x| S S S| g = = s

BUCUHA fe6na Sa s| 2 &3 33| g | 2| g

= S 5% 8| o =
crabno 6p.1, paHa 3oHa (0.3 m) BucunHa Tpaka nurHyma (6poj hen.) 6.61 2 15 2.22 13 4.92 5 6
crabno 6p.1, paHa 3oHa (0.3 m) Bpoj Tpaka iMrHyma (no mm?) 22.90 | 10 63 6.55 53 42.87 | 25 25
crabno 6p.1, paHa 3oHa (0.3 m) LLInpuHa Tpaxenga (um) 58.99 6 103 | 19.58 97 | 383.28| 58 56
cTtabno 6p.1, nosHa 30Ha (0.3 m) BucunHa Tpaka nurHyma (6poj hen.) 4.28 9 1.65 8 2.71 5 4
cTtabno 6p.1, nosHa 30Ha (0.3 m) Bpoj Tpaka iMrHyma (no mm?) 17.44 | 5 32 4.98 27 24.83 | 15 16
cTtabno 6p.1, nosHa 30Ha (0.3 m) LLInpuHa Tpaxenga (um) 35.58 | 12 58 7.69 46 59.10 | 36 36
crabno 6p.1, paHa 3oHa (1.3 m) BucunHa Tpaka nurHyma (6poj hen.) 9.01 2 16 2.28 14 5.22 8 9
crabno 6p.1, paHa 3oHa (1.3 m) Bpoj Tpaka iMrHyma (no mm?) 19.97 | 5 39 8.51 34 7241 | 12 20
crabno 6p.1, paHa 3o0Ha (1.3 m) LLInpuHa Tpaxenga (um) 62.28 | 15 99 18.03 84 | 32500 | 56 58
ctabno 6p.1, no3Ha 30Ha (1.3 m) BucunHa Tpaka nurHyma (6poj hen.) 5.72 1 13 1.93 12 3.73 5 5
ctabno 6p.1, no3Ha 30Ha (1.3 m) Bpoj Tpaka iMrHyma (no mm?) 19.40 | 3 36 5.84 33 34.06 | 25 20
ctabno 6p.1, no3Ha 30Ha (1.3 m) LLInpuHa Tpaxenga (um) 56.23 | 11 89 13.89 78 | 192.84 | 58 58
cTabno 6p.2, paHa 3oHa (0.3 m) BucunHa Tpaka nurHyma (6poj hen.) 7.87 3 16 2.10 13 4.41 8 8
cTabno 6p.2, paHa 3oHa (0.3 m) Bpoj Tpaka iMrHyma (no mm?) 23.80 | 10 44 5.75 34 33.11 | 25 24
crabno 6p.2, paHa 3oHa (0.3 m) LLInpuHa Tpaxenga (um) 64.94 | 20 99 16.16 79 | 261.05| 52 63
ctabno 6p.2, nosHa 30Ha (0.3 m) BucunHa Tpaka nurHyma (6poj hen.) 4.57 9 1.51 8 2.28 5 5
cTabno 6p.2, nosHa 30Ha (0.3 m) Bpoj Tpaka iMrHyma (no mm?) 14.40 | 4 32 5.27 28 27.73 | 15 14
cTabno 6p.2, nosHa 30Ha (0.3 m) LLInpuHa Tpaxenga (um) 3331 | 10 59 9.42 49 88.74 | 35 35
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] [3+]
6poj cTabna, 3 Q §~ g’ % % g. g % S %
30Ha eneMeHTu rpahe apBeTa g ?‘} E § %‘E“. g2 5 g 05_}
BUCUHa Je6na °= 2| 2§ 2 g SR =
ctabno 6p.2, paHa 30Ha (1.3 m) BucuHa Tpaka nurHyma (6poj hen.) 9.10 4 18 2.37 14 5.63 8 9
ctabno 6p.2, paHa 30Ha (1.3 m) Bpoj Tpaka nurHyma (no mm?) 22.53 39 6.10 35 37.15 | 25 24
cTabno 6p.2, paHa 30Ha (1.3 m) LLinpuHa Tpaxenga (no mm?) 66.45 | 24 99 | 14.39 75 | 207.17 | 65 66
cTabno 6p.2, no3Ha 30Ha (1.3 m) BucuHa Tpaka nurHyma (6poj hen.) 6.01 2 12 1.60 10 2.55 5 6
cTabno 6p.2, no3Ha 30Ha (1.3 m) Bpoj Tpaka imrayma (no mm?) 17.69 1 33 4.87 32 23.72 | 15 17
cTabno 6p.2, no3Ha 30Ha (1.3 m) LLInpnHa Tpaxemga (um) 51.80 | 20 86 | 11.50 66 | 132.16 | 58 52
ctabno 6p.3, paHa 3oHa (0.3 m) BucuHa Tpaka nurHyma (6poj hen.) 7.13 3 15 1.55 12 2.41 8 7
ctabno 6p.3, paHa 3oHa (0.3 m) Bpoj Tpaka imrayma (no mm?) 22.07 | 10 39 5.32 29 28.33 | 25 23
ctabno 6p.3, paHa 3oHa (0.3 m) LLInpnHa Tpaxemga (um) 61.94 | 21 89 | 14.39 68 | 20698 | 78 63
ctabno 6p.3, no3Ha 30Ha (0.3 m) BucuHa Tpaka nurHyma (6poj hen.) 4.60 1 12 1.45 11 2.11 5 5
ctabno 6p.3, no3Ha 30Ha (0.3 m) Bpoj Tpaka imrayma (no mm?) 13.00 | 2 28 4.70 26 2211 | 12 14
ctabno 6p.3, nosHa 30Ha (0.3 m) LLInpnHa Tpaxemga (um) 30.99 | 5 55 7.50 50 56.26 | 25 30
ctabno 6p.3, paHa 30Ha (1.3 m) BucuHa Tpaka nurHyma (6poj hen.) 8.74 3 18 2.20 15 4.83 8 8
ctabno 6p.3, paHa 30Ha (1.3 m) Bpoj Tpaka imrayma (no mm?) 21.62 | 6 39 6.07 33 36.79 | 25 23
ctabno 6p.3, paHa 30Ha (1.3 m) LLInpnHa Tpaxemga ( um) 61.84 | 24 89 | 11.78 65 | 138.79 | 58 62
ctabno 6p.3, no3Ha 30Ha (1.3 m) BucuHa Tpaka nurHyma ( 6poj hen.) | 5.33 2 12 1.31 10 1.71 5 5
ctabno 6p.3, no3Ha 30Ha (1.3 m) Bpoj Tpaka imrayma (no mm?) 17.75 | 7 32 4.59 25 21.07 | 15 17
ctabno 6p.3, no3Ha 30Ha (1.3 m) LLInpnHa Tpaxemga (um) 52.40 | 24 82 | 10.50 58 |110.18 | 58 52
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6.4.2. Ny>knHa 1 6poj Tpaxeuga no mm?2

6.4.2.1. MNMopehetbe n3melhy cTabana Ha NokanMTeTy BenMKo paTHO OCTPBO Ha

pasnunTUM BUCKMHaMa febna

0.3 m, paHa 30Ha

Kog npsor ctabna, npoceyHa fy>KMHa Tpaxenga nusHocu 2.74 mm, MUHUMaIHA
BpeAHoCT je 1.92 mm, a MakcumanHa 3.83 mm, 0K cpefa BpeAHOCT 6poja Tpaxemaa
no mm? Ko WUCTOr cTabna M3HocK 269.25, MUHMManHa 213, a MakcumanHa 335.33
(Tabene 6p. 9 n 9a).

Kog pgpyror crabna, cpeama BpPefHOCT AyXXMHe Tpaxemga je 2.32 mm, a
rpaHuyHe BpegHocTM cy 1.28 mm, ogHocHo 4.04 mm, [OK npoceyaH 6poj Tpaxenga no
mm? usHocu 211.75, MuHumanaH 151.67, a makcumanaH 294.33 (Tabene 6p. 9 1 9a).

Kop Tpeher ctabna, Bpe4HOCTV NPOCEYHE, MUHUMASTHE U MaKCUMasIHe AYXXMHe
Tpaxemga cy pegom: 2.66 mm, 1.56 mm u 4.01 mm, AOK BpPeAHOCTU Cpeamser,
MUHUMa/JHOT M MakCMMasHOr 6poja Tpaxempaa no mm? usHoce: 210.09, 169.33,

0fHOCHO 285.33 (Tabene 6p. 9 1 9 a).

0.3 m, Nno3Ha 30Ha

Kog ctabna 6poj 1, cpeatba AyXuvHa Tpaxemga nsHocn 1.16 mm, MvHMMaIHa
0.78 mm, a mMakcumasiHa 1.71 mm, AOK je npoceyaH 6poj Tpaxempa no mm? 63.39,
MUHMManaH 21.33, a MakcumanaH 93.33 (Tabene 6p. 9 n 9 a).

Kog ctabna 6poj 2, npoceyHa gyuHa Tpaxenga je 1.18 mm, MuHumanHa 0.82
mm, a MakcumanHa 1.77 mm, [OK Ccy BpPeAaHOCTU Cpefter, MUHUMAIHOT W
MakcumMaiHor 6poja Tpaxenaa no mm?: 70.21, 30.33 1 95.00 (Ta6ene 6p. 9 1 9 a).

Kog ctabna 6poj 3, npoceyHa gyXuHa Tpaxenga je 0.95 mm, MuHumanHa 0.61
mm, a MakcumasHa 1.55 mm, 0K rpaHu4He BpeaHOCTM 6poja Tpaxeuga no mm?

nsHoce 34.00, ogHocHO 96.33, a npoceyHa je 73.32 (Tabene 6p. 9 1 9 a).
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1.3 m, paHa 30Ha

Kog npBor ctabna, cpefra Ay>KUMHa Tpaxemga je 2.89 mm, muHumanHa 2.04
mm, a makcumanHa 4.02 mm, [OK CYy BpefHOCTM CpefHer, MWUHUMaSHOr U

MakcuMaHor 6poja Tpaxemnaa no mm?: 275.42, 217.67 n 340.33 (tabene 6p. 9 1 9 a).

Kopg apyror ctabna, npocevHa AyXXuHa Tpaxemnga M3Hocu 2.75 mm, a rpaHuyHe
BpeaHocTn cy 2.04 mm, ogHocHo 3.91 mm, a y norneay 6poja Tpaxeuga no mm2,
cpeara BpeAHOCT M3Hocu 221.45, muHumanHa 159.67, a makcumanHa 297.00 (Tabene
6p. 91 9a).

Kop Tpeher ctabna, BpeAHOCTU Cpeftbe, MAHUMAIHE U MakKCUMasiHe LYXXUHE
Tpaxenga cy: 2.89 mm, 2.03 mm n 4.00 mm, AOK cpeftwy 6poj Tpaxemga no mm?

N3HOCK 224.56, MMHMManaH 182.67, a makumanaH 301.62 (Tabene 6p. 9 n 9 a).

1,3 m, Mo3Ha 30Ha

Kog ctabna 6poj 1, cpefra AyxXunHa Tpaxemga nsHocu 0.97 mm, a rpaHU4YHe
BpegHoCTM ¢y 0.79 mm, ogHOCHO 1.24 mm, 4OK CYy BPe4HOCTU NPOCEYHOr, MUHUMaSTHOT
1 MakcUManHor 6poja Tpaxeuga no mm?: 52.98, 15.67 1 84.00 (tabene 6p. 9 1 9 a).

Kog ctabna 6poj 2, npoceyHa gyXuHa Tpaxenga je 1.23 mm, MuHumanHa 0.80
mm, a MakcuManHa 1.82 mm, 10K cpefrba BpeAHOCT 6poja Tpaxemaa no mm?2 U3HoCH
58.86, MMHUMaHa 23.67, a MakcumanHa 86.33 (Tabesne 6p. 9 1 9 a).

Kog ctabna 6poj 3, npoceyHa ayxuHa Tpaxemga je 0.73 mm, a eKCTpemMHe
BpegHocTM u3Hoce 0.58 mm, opHocHo 0.96 mm, [OK BpegHOCTUM MPOCEYHOr,
MUHUMaZHOT 1 MakcuMaiHor 6poja Tpaxeuga no mm? msHoce: 64.39, 28.33 u 86.33

(Tabene 6p. 9 n 9 a).

Ha rpajukoHuma 6p. 61-84, npukasaH je oAHOC 6poja Tpaxeuga nmo mm? u

OY)XXKVHE Tpaxeuaa ca cTapoLuny 3aBUCHO 0[] BUCUHE cTabna:
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"padmkoH 6p. 61. BPO, cTtabno 6p.1 Ha 0.3 m, paHa 30Ha
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I"pahmkoH 6p. 62. BPO, cTabno 6p.2 Ha 0.3 m, paHa 30Ha
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IMpaghmkoH 6p. 63. BPO, cTabno 6p.3 Ha 0.3 m, paHa 30Ha
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MpadhmkoH 6p. 64. BPO, cTtabno 6p.1 Ha 0.3 m, No3Ha 30Ha

n/mm?2
100

90 NN /\\ /\._ ~AA
32 w /[ \/ \

5 v " \/ \ ;A

0 \VAWN

w0 VN

0 N/

20 T T T T T T T go_q
0 5 10 15 20 25 30 35 40

IMpadmkoH 6p. 65. BPO, cTtabno 6p.2 Ha 0.3 m, No3Ha 30Ha
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I"padmkoH 6p. 66. BPO, ctabno 6p.3 Ha 0.3 m, no3Ha 30Ha
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I"paghmkoH 6p. 67. BPO, cTabno 6p.1 Ha 1.3 m, paHa 30Ha
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I"paghmkoH 6p. 68. BPO, cTabno 6p.2 Ha 1.3 m, paHa 30Ha
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"padmkoH 6p. 69. BPO, cTtabno 6p.3 Ha 1.3 m, paHa 30Ha
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IMpagmkoH 6p. 70. BPO, cTtabno 6p.1 Ha 1.3 m, no3Ha 30Ha
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"padmkoH 6p. 71. BPO, ctabno 6p.2 Ha 1.3 m, no3Ha 30Ha
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I"padmkoH 6p. 72. BPO, ctabno 6p.3 Ha 1.3 m, no3Ha 30Ha
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I"pagmkoH 6p. 73. BPO, cTabno 6p.1 Ha 0.3 m, paHa 30Ha
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I"pagmkoH 6p. 75. BPO, cTabno 6p.3 Ha 0.3 m, paHa 30Ha
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MpadmkoH 6p. 76. BPO, cTtabno 6p.1 Ha 0.3 m, No3Ha 30Ha
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MpagmkoH 6p. 78. BPO, cTtabno 6p.3, 0.3 m, no3Ha 30Ha
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IMpagmkoH 6p. 79. BPO, cTabno 6p.1 Ha 1.3 m, paHa 30Ha
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I"pagmkoH 6p. 81. BPO, cTabno 6p.3 Ha 1.3 m, paHa 30Ha
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MpadmkoH 6p. 82. BPO, cTtabno 6p.1 Ha 1.3 m, No3Ha 30Ha
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MpadmkoH 6p. 84. BPO, cTtabno 6p.3 Ha 1.3 m, No3Ha 30Ha
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Ta6ena 6p. 9. EneMeHT eCKpUNTUBHE CTaTUCTUKE (6pOoj Tpaxenaa no mm?) 3a BesMKo paTHO OCTPBO

g5 & & &% % = £ o i
6poj cTabna, 30Ha (BUCMHA Ae6na) | enemeHTW rpafe apeeTa g ?-,E E § %% g § 5 g 05;
- 3 g 8 g D% 3 8 <
cTabno 6p.1, paHa 3oHa (0.3 m) 6poj Tpaxenga (no mm?) | 269,25 210 345 36,79 135 | 1353,16 | 235 265
cTabn0 6p.1, no3Ha 30Ha (0.3 m) 6poj Tpaxemga (no mm?) | 63,39 20 95 22,88 75 523,34 85 73
cTtabno 6p.1, paHa 30Ha (1.3 m) 6poj Tpaxenga (no mm?) | 275,42 215 347 37,08 132 1374,62 241 268
cTabsno 6p.1, no3Ha 30Ha (1.3 m) 6poj Tpaxeuga (o mm?) 52,98 14 86 21,76 72 473,63 62 62
cTabno 6p.2, paHa 30Ha (0.3 m) 6poj Tpaxenaa (no mm?) | 211,75 148 299 40,24 151 1619,36 198 204
cTabno 6p.2, no3Ha 30Ha (0.3 m) 6poj Tpaxeuga (no mm?) 70,21 27 98 20,75 71 430,38 92 70
cTabno 6p.2, paHa 30Ha (1.3 m) 6poj Tpaxenga (Mo mm?) 221,45 154 305 40,77 151 1662,33 | 201 212
cTabn0 6p.2, no3Ha 30Ha (1.3 m) 6poj Tpaxenga (no mm?) | 58,86 21 89 18,36 78 337,01 74 61,5
cTabno 6p.3, paHa 3oHa (0.3 m) 6poj Tpaxenga (no mm?) | 210,09 165 287 28,41 122 807,01 185 205
cTabno 6p.3, no3Ha 30Ha (0.3 m) 6poj Tpaxeuga (no mm?) | 73,32 32 98 17,03 66 290,1 74 78
cTabno 6p.3, paHa 30Ha (1.3 m) 6poj Tpaxenga (no mm?) | 224,56 174 305 29,61 131 876,81 205 218
cTabno 6p.3, no3Ha 30Ha (1.3 m) 6poj Tpaxeuga (no mm?) 64,39 24 89 15,88 65 252,05 74 66
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Tabena 6p. 9a. EneMeHTV AECKPUNTUBHE CTaTUCTUKe (Ay>XMHa Tpaxenaa) 3a Benmko paTHO OCTPBO

[3+]
= = g .S, I © o]
| ¥8) = | ¥ | g% 88| ¢ s | Z
6poj ctabna, 30Ha (B1CKHaA fLebna) enieMeHTU rpahe apeeTta g = S § %g f=ig=3 = = =

[«5]

og 5| £ EE 33 K| = | 2

o= o)
cTabno 6p.1, paHa 3oHa (0.3 m) AyXXnHa Tpaxenga (mm) 2,74 1,92 3,83 0,84 1,91 0,7 2,6 2,6
cTabsno 6p.1, no3Ha 30Ha (0.3 m) AyXXnHa Tpaxenga (mm) 1,16 0,78 1,71 0,4 0,93 0,16 1,05 1,07
cTabno 6p.1, paHa 30Ha (1.3 m) AY>XMHa Tpaxemga (mm) 2,89 2,04 4,02 0,92 1,98 0,84 2,7 2,75
cTabno 6p.1, no3Ha 30Ha (1.3 m) Ay>XXnHa Tpaxenga (mm) 0,97 0,79 1,24 0,21 0,45 0,04 0,9 0,92
cTabsno 6p.2, paHa 30Ha (0.3 m) AyXXnHa Tpaxenga (mm) 2,32 1,28 4,04 1,2 2,76 1,43 19 1,99
cTabno 6p.2, no3Ha 30Ha (0.3 m) AY>XMHa Tpaxemga (mm) 1,18 0,82 1,77 0,41 0,95 0,17 1,06 1,06
cTabno 6p.2, paHa 30Ha (1.3 m) Ay>XX1Ha Tpaxenga (mm) 2,75 2,04 3,91 0,85 1,87 0,72 2,48 2,52
cTabsno 6p.2, no3Ha 30Ha (1.3 m) Ay>XXnHa Tpaxenga (mm) 1,23 0,8 1,82 0,45 1,02 0,21 1,15 1,15
cTabno 6p.3, paHa 30Ha (0.3 m) AY>XMHa Tpaxemga (mm) 2,66 1,56 4,01 1,09 2,45 1,19 2,54 2,54
cTabno 6p.3, no3Ha 30Ha (0.3 m) Ay>XXnHa Tpaxenga (mm) 0,95 0,61 1,55 0,41 0,94 0,17 0,8 0,82
cTabsno 6p.3, paHa 30Ha (1.3 m) Ay>XXnHa Tpaxenga (mm) 2,89 2,03 4 0,86 1,97 0,74 2,77 2,77
cTabno 6p.3, no3Ha 30Ha (1.3 m) AY>XMHa Tpaxemga (mm) 0,73 0,58 0,96 0,17 0,38 0,03 0,58 0,7
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6.4.2.2. AHanm3a 6poja Tpaxenga no mm?2 Ha NOKaUTeTy Bennko paTHO OCTPBO

~

~

6poj Tpaxeuga no mm? je 3HaTHO Behn Y paHOj Hero y No3Hoj 30HU

Y PaHoj 30HM NPCTeHa npupacTa, ca BUCMHOM Aebna ce noeehasa, av HE3HATHO,
6poj Tpaxeuga no mm? (rpadmkoHu 6p. 61, 62, 63, 67, 68, 69)

y MO3HOj 30HM Ca BUCUHOM Aebna fonasu [0 onagara 6poja Tpaxemaa no mm?,
jep je yyewhe nosHe 30He y 0BPHYTO MPOMOPLMOHAIHOM OfHOCY Ca BUCUMHOM
(rpadhmkoHu 6p. 64, 65, 66, 70, 71, 72)

Y paHoj 30HM NpCcTeHa npupacTa Ha 06e BUCKMHE (M Ha Naky U Ha MPCHOj BUCUHN)
3anaxa ce NPUANYHO HeyjefHauyeHa NpomeHa Gpoja Tpaxemaa no mm? uayhu og
CPXM (MOXe Ce BUAETU Ha rpatiMKoH1MA), NPU YeMy Y 30HW jyBEHWHOT ApBeTa
onaga 6poj Tpaxemga Mo mm? uM3y3eB Y Cyyajy MpPBOr CTabna, KOJ Kora ce
3anaxa nopacT y MpBMX HEKO/IMKO NPCTeHOoBa npupacTa (rpaukoHn 6p. 61, 62,
63, 67, 68, 69)

y CpefuvitbeM feny febna moxe ce NpUMETUTU ofpeheHa paBHOMepPHOCT 6poja
Tpaxeuaa no mm?, 0iHOCHO fa Ce HMX0BE BPEAHOCTN Kpehy Y penaTuBHO YCKUM
rpaHvLava

ca nosehareM yaa/beHOCTU 0f, CPXXW, OAHOCHO ca NpubaMKaBarem nepugepnju
[e6na, nosehasa ce 6poj Tpaxenaa Nno mm? (To je HeWTO cnabuje U3PaKeHo Koj
npsor crtabna)

Ko cBa Tpu ctabna ce y jyBeHUNHOM ApBeTy (MPBMX HEKONMKO NPCTEHOBa
npupacTa of] CPXXK) 3anaxa pefyKosaH 6poj Tpaxeunaa no mm?

y LeHTpanHoM faeny febna ce BpegHocT 6poja Tpaxeupa no mm? kpehy y
penaTvBHO YCKMM rpaHuLlama

y 6/IM3MHN KOpe, eBUAEHTaH je U3pasuT nag 6poja Tpaxeuaa no mm?

6.4.2.3. AHann3a gyXnHe Tpaxenaa Ha nokannTety BenvKo paTHO OCTPBO

~

~

Tpaxemge cy 3HaTHO Ay>e Y paHOj Hero Yy Mo3HOj 30HW NPCTeHa npupacTa Ha
obema BrCMHama aebna (rpadukoHmn 6p. 73-84)
Y paHoj 30HM MpCTeHa npupacTa ce 3anaxa 61aro nosehawe AyXnHe Tpaxemaa ca
BUCMHOM (rpadmkoHm 6p. 73, 74, 75, 79, 80, 81)
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i

y MO3HOj 30HW MpPCTeHa npupacTa fonasv [0 onafjawa LYyXWHe Tpaxemia ca

BMCMHOM, 13Y3eB KOZ cTabna 6poj 2, LITO Ce MOXKe MoBe3aTyu ca onafjareM yaena

MO3He 30He Y NPCTeHY npupacTa nayhu o nogHoXxja HaeumLwe (rpamkoHn 6p. 76,

77,78, 82, 83, 84)

~ Yy MNO3HOj 30HW MpPCTeHa npupacTa Ha obema BMCUHamMa [ebna, a NMoroToBo Ha
MPCHOJj BUCWHMW, JaKO je y3aH OrCcer Bapuparba Ay>X1Ha Tpaxenja

~ 3anaxa ce nosehare Ay)KMHA Tpaxemga Kako ce ufe Of CpxXu Ka Kopu (ca
CTapereM cTabna)

~ Y 30HW JyBEHWU/THOT ApBeTa Cy Hajkpahe Tpaxeunae, MOTOM ce nocTeneHo nosehasa

HMXO0BA AY)XXVHA Y CpefuLem feny febna n SOCTMXKe MakCUMaIHY BPeAHOCT Ha

nepudepuju ae6na, y 3aBpLUHMX HEKOMMKO NPCTEHOBA NpMpacTa

6.4.2.4. Mopehetbe AyxunHe 1 6poja Tpaxenaa no mm? n3meh)y crabana Ha OKaIMTETY
Bauka ManaHKa Ha pa3nMunTUM BUCUHaMa aebna

0.3 m, paHa 30Ha

Kog npBor ctabna, npoceyHa Ay>XunHa Tpaxemaa je 1.61 mm, MuHumanHa 1.04
mm, a MakcumasHa 2.22 mm, JOK BPeLHOCTU Cpearer, MUHUMaIHOT Y MakCUMasHOr
6poja Tpaxenda no mm? nsHoce pegom: 205.39, 127.00 n 287.33 (Tabesnie 6p. 10 v 10a).

Kog pgpyror crabna, cpefhwa [AyXuHa Tpaxemga je 1.77 mm, a rpaHuyHe
BpegHocTu cy 0.97 mm, ogHocHo 2.35 mm, [JOK npocedaH 6poj Tpaxemga nmo mm?
n3Hock 199.23, muHMmManaH 160.33, a makcumanaH 254.33 (tabene 6p. 10 n 10a).

Kog Tpeher cTtabna, BPeAHOCTU Cpeftse, MUHMMAIHE W MaKCUMa/IHE LYXMHe
Tpaxenga cy pegom: 1.73 mm, 0.95 mm n 2.38 mm, 4OK Cy rpaH14He BpeAaHOCTN 6poja
Tpaxenga no mm? 152.67, o4HOCHO 245.67, a cpeftba BPeAHOCT UsHocK 194.28 (Tabesne
6p. 10 n 10a).

0.3 m, No3Ha 30Ha

Kop ctabna 6poj 1, cpefra ayxxuHa Tpaxenga je 1.60 mm, muHumanHa 0.94
mm, a MakcuManHa 2.26 mm, [OK BPeAHOCTV CPea-er, MAHUMA/IHOT 1 MaKCUMa/THOT

6poja Tpaxenaa no mm? usHoce: 101.30, 85.00 1 122.33 (Tabene 6p. 10 1 10a).
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Kopg ctabna 6poj 2, BpeAHOCTU MPOCeYHe, MUHUMAIHE U MaKCUMaIHE AY>XKUHe
Tpaxenga cy: 1.75 mm, 0.74 mm v 2.40 mm, AOK cpefty 6poj Tpaxemaa no mm?
n3HocK 96.15, MMHUManaH 72.67, a MmakcumanaH 121.67 (tabene 6p. 10 n 10a).

Kog ctabna 6poj 3, npoceyHa gyxuHa Tpaxenga je 1.78 mm, MuHumanHa 0.83
mm, a MakcumManHa 2.33 mm, [OK CY BpefHOCTM MPOCEYHOr, MWHWMAaSHOI U

MaKcuManHor 6poja Tpaxeuga no mm?2: 94.40, 69.00 v 130.33 (tabene 6p. 10 v 10a).

1.3 m, paHa 30Ha

Kog npsor crtabna, cpefra AyXWHa Tpaxemga je 1.77 mm, a rpaHuyHe
BpefHOCTM cy 1.22 mm, ogHocHO 2.30 mm, LOK cpefta BpefHOCT 6poja Tpaxenaa no
mm? n3Hocm 212.67, MuHumanHa 134.00, a makcumaiHa 299.00 (tabene 6p. 10 v 10a).

Kog gpyror ctabna, BpeAHOCTN NPOCeYHe, MUHUMA/THE U MakKCUMasiHe OY>KUHe
Tpaxemga usHoce: 1.88 mm, 1.28 mm un 2.48 mm, [OK Cy rpaHu4He BpefHOCTU 6poja
Tpaxenga no mm? 165.00, ogHocHO 262.00, a npoceyHa BpeaHOCT je 206.02 (Tabene 6p.
10 n 10a).

Kog Tpeher ctabna, cpegma AyXuHa Tpaxeuga je 1.79 mm, MuHumanHa 1.32
mm, a MakcumasiHa 2.35 mm, 0K BPeAHOCTW MPOCEYHOT, MUHUMAaTHOT U MaKCUMaTHOT
6poja Tpaxenga no mm?nsHoce: 201.60, 154.00 n 260.00 (Tabene 6p. 10 1 10a).

1.3 m, Mo3Ha 30Ha

Kog ctabna 6poj 1, cpeftba AyXvMHa Tpaxemga nsHocn 1.53 mm, MUHUMaIHA
0.81 mm, a MakcumanHa 2.36 mm, oK cpedrn 6poj Tpaxenga no mm?2 usHocu 91.67,
MUHMManaH 77.00, a makcumanaH 112.00 (tabene 6p. 10 n 10a).

Kog ctabna 6poj 2, BpeAHOCTM NPOCeYHE, MUHUMaNHE 1 MaKCUManHe LyXXWHe
Tpaxenga cy: 1.76 mm, 0.93 mm n 2.43 mm, a BpPeAHOCTU CpefHEer, MUHUMAHOT U
MakcMMasiHor Gpoja Tpaxeuaa no mm? usHoce: 85.62, 63.00 n 116.33 (ta6ene 6p. 10 u
10a).

Kog cTtabna 6poj 3, cpefra AyXuHa Tpaxeuga je 1.72 mm, MuHUManHa 0.91
mm, a mMakcumanHa 2.44 mm, [OK CYy BPegHOCTM MPOCEYHOr, MUHUMAIHOr W
MakcumanHor 6poja Tpaxemga no mmz2: 85.49, 59.00 n 122.00 (Tabene 6p. 10 n 10a).
Ha rpagukoHuma 6p. 85-108, npukasaH je ogHOC 6poja Tpaxemda no mm?2 u ayxuHe

Tpaxewfa ca cTapoLuny 3aBMUCHO Of BUCWHE CTabna:
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"padmkoH 6p. 87. BI1, ctabno 6p.3 Ha 0.3 m, paHa 30Ha
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I"padmkoH 6p. 90. BN, ctabno 6p.3 Ha 0.3 m, No3Ha 30Ha
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MpagmkoH 6p. 91. BI, ctabno 6p.1 Ha 1.3 m, paHa 30Ha
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"padmkoH 6p. 92. BN, ctabno 6p.2 Ha 1.3 m, paHa 30Ha
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"padpmkoH 6p. 93. BIM, ctabno 6p.3 Ha 1.3 m, paHa 30Ha
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I"padmkoH 6p. 94. B, ctabno 6p.1 Ha 1.3 m, No3Ha 30Ha
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MpaghmkoH 6p. 95. B, cTabno 6p.2 Ha 1.3 M, NO3Ha 30Ha
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MpahnkoH 6p. 96. BI'1, cTabno 6p.3 Ha 1.3 M, NO3Ha 30Ha
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MpagmkoH 6p. 97. B, ctabno 6p.1 Ha 0.3 m, paHa 30Ha
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I"padpmkoH 6p. 98. BIM, ctabno 6p.2 Ha 0.3 m, paHa 30Ha
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MpagmkoH 6p. 99. BI, cTabno 6p.3 Ha 0.3 m, paHa 30Ha
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I"padpmkoH 6p. 103. BI, cTabs0 6p.1 Ha 1.3 m, paHa 30Ha
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MpagmkoH 6p. 105. b1, ctabno 6p.3 Ha 1.3 m, paHa 30Ha
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"padmkoH 6p. 107. BN, cTa610 6p.2 Ha 1.3 M, No3Ha 30Ha
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I"padpmkoH 6p. 108. B, cTa60 6p.3 Ha 1.3 M, No3Ha 30Ha
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Ta6ena 6p. 10. EfneMeHT fecKpunTuBHe ctatucTuke (6poj Tpaxenaa no mm?) 3a bauky ManaHky

o

= s Te| I ccs B

| $8 ¢ = | E5| 88| £ | & &
6poj cTabna, 30Ha (BUCUHA Aebna) | eneMeHTU rpahe ApBeTa T = = S & S g = = = =
szl 5| & | 88| 33 & = ¢

= o= g m

crabno 6p.1, paHa 3oHa (0.3 m) 6poj Tpaxenga (mo mm?) | 205,39 | 124 295 39,5 171 | 1560,33 | 195 201
cTabno 6p.1, nosHa 30Ha (0.3 m) 6poj Tpaxenga (mo mm?) | 101,3 82 124 9,08 42 82,37 95 100
crabno 6p.1, paHa 3oHa (1.3 m) 6poj Tpaxenaa (no mm?) | 212,67 | 132 303 39,26 171 | 1541,19 | 225 210

cTa6no 6p.1, no3Ha 30Ha (1.3 m) 6poj Tpaxenga (no mm?) | 91,67 74 114 8,81 40 77,61 84 89
cTabno 6p.2, paHa 3oHa (0.3 m) 6poj Tpaxenga (no mm?) | 199,23 | 154 259 16,72 105 279,67 201 201

ctabno 6p.2, nosHa 30Ha (0.3 m) 6poj Tpaxeuga (no mm?) | 96,15 70 125 11,68 55 136,42 98 95
cTabno 6p.2, paHa 3o0Ha (1.3 m) 6poj Tpaxenga (no mm?) | 206,02 | 160 266 16,92 106 286,19 215 207

cTabno 6p.2, no3Ha 30Ha (1.3 m) 6poj Tpaxenaa (no mm?) | 85,62 62 118 12,99 56 168,83 84 85
crabno 6p.3, paHa 3oHa (0.3 m) 6poj Tpaxenga (Mo mm?) | 194,28 | 148 248 16,48 140 271,57 195 198

ctabno 6p.3, nosHa 30Ha (0.3 m) 6poj Tpaxenga (o mm?) 94,4 65 135 14,52 70 210,8 84 92
cta6no 6p.3, paHa 30Ha (1.3 m) 6poj Tpaxeuga (no mm?) | 2016 | 152 265 17,27 113 298,31 198 201,5

cTabno 6p.3, no3Ha 30Ha (1.3 m) 6poj Tpaxenga (no mm?) | 85,49 56 124 14,9 68 222,02 74 84
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Tabena 6p. 10a. EnemMeHTU JeCKpUNTUBHE CTATUCTUKE (LY>KMHaA Tpaxenga) 3a bauky MNanaHky

<
| 55| | E 5% gz &) o %
6poj cTabna, 30Ha (BUCKHa aebna) | enemeHTu rpahe gpseTa g ?'f E % %%‘, &g 5 g %
g S = 5% §' 3 B P
cTabno 6p.1, paHa 30Ha (0.3 m) Oy>XUHa Tpaxenpaa (mm) | 1,61 1,04 2,22 0,42 1,18 0,18 1,6 1,65
crtabno 6p.1, nosHa 3oHa (0.3 m) | gyxuHa Tpaxemnga (mm) 1,6 0,94 2,26 0,5 1,32 0,25 1,58 1,58
cTtabno 6p.1, paHa 30Ha (1.3 m) | gy>kuHa Tpaxemga (mm) | 1,77 1,22 2,3 0,42 1,08 0,18 1,75 1,78
cTabno 6p.1, no3Ha 30Ha (1.3 m) | gy>xmHa Tpaxemga (mm) | 1,53 0,81 2,36 0,62 1,55 0,38 1,51 1,51
cTabno 6p.2, paHa 30Ha (0.3 m) | gy>kuHa Tpaxemga (mm) | 1,77 0,97 2,35 0,47 1,38 0,22 1,82 1,82
cTabno 6p.2, no3Ha 30Ha (0.3 m) | ay>xmHa Tpaxemga (mm) | 1,75 0,74 2,4 0,57 1,66 0,32 1,91 1,91
cTabno 6p.2, paHa 3oHa (1.3 m) | gy>xuHa Tpaxemga (mm) | 1,88 1,28 2,48 0,38 1,2 0,14 1,8 1,83
cTabno 6p.2, no3Ha 30Ha (1.3 m) | ay>xuHa Tpaxemga (mm) | 1,76 0,93 2,43 0,54 1,5 0,29 1,85 1,85
cTabno 6p.3, paHa 3oHa (0.3 m) | ay>xuHa Tpaxemga (mm) | 1,73 0,95 2,38 0,5 1,43 0,25 1,7 1,7
cTabsno 6p.3, no3Ha 30Ha (0.3 m) | Ay>xkmHa Tpaxemga (mm) | 1,78 0,83 2,33 0,57 1,5 0,32 1,9 2
cTabno 6p.3, paHa 30Ha (1.3 m) | gy>xuHa Tpaxemga (mm) | 1,79 1,32 2,35 0,34 1,03 0,11 1,66 1,69
crtabno 6p.3, nosHa 30Ha (1.3 m) | gyxuHa Tpaxenga (mm) | 1,72 0,91 2,44 0,6 1,53 0,36 1,79 1,79
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6.4.2.5. AHanm3a 6poja Tpaxenga no mm? Ha nokanmtety bauka ManaHka

~ 6poj Tpaxemga je Behn y paHOj HEro y ro3Hoj 30HW, ann je OBAe Taj OQHOC
Marbe U3PaXeH Yy OAHOCY Ha NIoKaIMTeT BesiMko paTHO OCTPBO, MOLUTO je Behe
ydyewhe nosHe 30He Yy baukoj ManaHuu (y CeMeHCKOj cacTojuHu Yy baukoj
ManaHum ce o06pa3yjy YW MNPCTEHOBM NpUpacTa, KOju yKasyjy Ha Cropo
npupawhmneare cTabana, a OBO Y3poKyje Behu yaeo Mo3He 30HE YHYTap
npcTeHa npupacta) (Tabene 6p. 10 n 10a)

~ Yy paHOj 30HW [0na3n 40 HesHaTHOr rnoseharba 6poja Tpaxemaa Nno mm? ca
BUCMHOM aebna (Tabene 6p. 85, 86, 87, 91, 92, 93)

~ Yy MO3HOj 30HM MNPCTEHa MpupacTa onaga 6pPOjHOCT Tpaxeuga Mo mm? ca
BMCUHOM (rpagmkoHm 6p. 88, 89, 90, 94, 95, 96)

~ Y 30HM jyBEHWNHOr ApBeTa Kof cBa Tpu cTabna ce 3anaxa Hav3MeHWYHO
CMatb/Barbe 1 nosehasare 6poja Tpaxenga no mMm?2, Mpu Yemy Ce BPeAHOCTU
Kpehy y yCKMM rpaHuLama

~ Koj cTabana 2 v 3 ce BpeAHOCTM 6poja Tpaxenaa no mm? Kpehy y jako yCKOM
WHTepBasy, NMoYes Of CPXW Na cBe J0 nepudepuje febna

~ Kog cTabna 6poj 1 Ha NONOBMHM XMBOTHOI LMKAyca A0Ma3v 40 Harfior naga
6poja Tpaxeunga no mm?

~ Kog cTabana 2 n 3 ce Takofe ca cTapoLuhy 3anaxa onafare 6poja Tpaxenga no
mm? Koje Huje Tako ApacTUYHO U3PaKEHO Kao Koj cTabna 6poj 1

~ 3anaka ce HeyjedHaueHa (nyKTyauwmja 6poja Tpaxemga mo mm? royes Of
CPXKM — HaU3MEHNYHO NoBehatbe 1 CMatberbe 6poja Tpaxenaa no mm?2 of 30He
JyBaHWHOr ApBeTa na Hajabe

~  BpegHOCTM 6poja Tpaxeuga no mm? ce Kpehy y penaTMBHO YCKUM rpaHuLama
MO YNTaBOj AY>KMNHW NOMPEYHOT npeceka

~ Kof ctabana 6poj 2 un 3 ce 3anaxa pasHoOMepaH 6poj Tpaxeuga Mo mm? o
3aBpLUHMX 15-aK NpCcTeHOBa NpupacTa, Kaja fonasn Ao NocTeneHor nopacra

~  Cca npubnuxasareM Kopu fonaswn [0 nocTerneHor nosehawa 6poja Tpaxenga

no mm?

159



6.4.2.6. AHanM3a gyXXnHe Tpaxenia Ha nokanntety bayka NManaHka

~  [LyXuHa Tpaxeunfa je Beha y paHoj Hero y nosHoj 30H¥ NpCcTeHa NpupacTa, am
je Ta pasnunka Beoma Mana (Tabene 6p. 10 n 10a)

~ Yy paHoj 30HM MpCTeHa npupacTa fonasu ca nosehatwem BUCKMHe febna Ao
bnaror usgyxuBarwa Tpaxeuga, LOK Cy Y MO3HOj 30HWM MpCTeHa npupacta
Tpaxenie HeWwTo Aye Ha Nawy (rpatdmkoHn 6p. 97-108)

~ TpaHuUe Bapupawa AYXMHe Tpaxemfa Cy penaTUBHO LWIMPOKe Ha obema
BUCMHaMa 1 'y 06e 30He

~ Ha obema BMCMHama [0f1a3n O NOCTeneHOr nosehawa Ay>KUHE Tpaxeuja
nayhu og cpxxu Ka nepudepujm (rpagmkoHn 6p. 97-108)

~ Kog cTabna 6poj 1 gonasn y 30HW 3penor ApBeTa A0 onajaka BPeaHOCTM
OY)XUHe Tpaxemfa, a Ko cTabana 2 v 3 ce peayKuuja Ay>XuHa Tpaxempa
MOCTUXKe HELUTO paHuje NoCcMaTpaHo y 04HOCY Ha CBeYKYMHY CTapocT cTabna

~  cacTapowhy gonasn 4o KOHCTaHTHOT noBehaBarba Ay>XMHe Tpaxenaa

~ Hajmarba BPefHOCT AY)KMHE Tpaxemaa je Y 30HM jyBEeHWNHOr ApBeTa, 6/1m3y
CPXKW, a HajayxKe Tpaxeuge ce opMupajy Yy MOCneAmUM MNPCTEHOBMMA

npupacTa, Tj Yy 30HW 3penor ApBeTa

6.4.2.7. Mopehetbe Gpoja Tpaxenaa No mm?2 nsmehy NoKanUTeTa ca OCBPTOM Ha NOAATKE
N3 nuTepartype

Y norneay ogHoca 6poja Tpaxeuga no mm? ca LWMPUHOM OArosapajyhe 30He
Koja ce nocmartpa, 3a NokannTeT Bennko paTtHO OCTPBO ce MOXe pehu ga nocToju
N3paXeH OAHOC AMPEKTHE NPOMOPLMOHAIHOCTM M3Mehy OBe [Be Be/fMuMHe Koja ce
ncnosbaea Ha cnefehn HauMH — y paHoj 30HW Ha 06e BUCUHe fAebna, ca cTapolhy ce
nosehaBa LUMPUHA TOr Aena NpcTeHa npupacTa, a napanenHo Jonasn n Ao nosehara
6poja Tpaxenga No mm? Koju y nepudepHom aeny febna AocTuxe Hajsehe BpeaHOCTY
(rpachmkoHun 6p. 61, 62, 63, 67, 68, 69). Ca gpyre cTpaHe, LUMPUHA NO3HE 30HE NPCTEHA
npupacTa ce CMakYyje Kako ce nosehasa AnCTaHLa y OAHOCY Ha CPXX, a UCTOBPEMEHO Ce
pefyKyje v 6poj Tpaxemaa no mm? Koje y 3aBpLUHMUM NMPCTEHOBMMA NPUpacTa JOCTUXY

CBOje HajHWKe BpeaHocTy (rpadukoHm 6p. 64, 65, 66, 70, 71, 72).
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Kopg ctabana ca nokanuteta bauka ManaHka, He MOXe Ce FOBOPUTU O NOCTOjakby
3HauajHuje nose3aHocTV u3Melly 6poja Tpaxeuga Mo mm? U LWMPUHE oarosapajyhe
30He (rpacmkoHn 6p. 85-96). byayhn ga cy Kop oBmx cTabana Konebarba LUMPUHE
MPCTEHOBA MpUpacTa 3HaTHO Mare M3paXKeHa Hero Ha JfIoKanuTeTy Benuko partHo
OCTPBO, Kao 1 fa cy y nuTawy ctabna 3HaTHO Behe CTapoCcTh, MOXe Ce 3aK/by4nTU Aa ce
(hnyKTyunparbe 6poja Tpaxeuga no mm? Hanase rnog NPesacxXoHNM YTULajemM CTapocTy,
NnoTOM BUCKHE Aebna, [OK WnprHa oaroeapajyhe 30He Hema Behu 3Hauaj.

Pesyntatn uctpaxunsawa Decoux et al., (2004) rosope pfa ykynaH 6poj
aKCujanHUX Tpaxeuga y OPBETY 4veTMHapa Bapupa of 64-117 Kof YCKMX NPCTEHOBa
npupacta (cnopopactyhux nonyTt cmpye, jene, omopuke) na fo 131-240 Kof wmvpux
npcTeHoBa npupacTa (bp3opactyhu nonyT apuiua, Ayrnasnje n Bajmytosor 6opa). Osu
pe3yntatu y MOTMYHOCTU KOMHUMAMPajy ca pe3yntatmma 3a TakCcoaujym Ha o06a
NCTPaXMBaHa fIOKaMTETa, MpU 4Yemy Cce 3eM/bUliTe Ha Bennkom paTHOM oOCTpBYy
04/IMKyje 00/bMM  KBa/MTATUBHUM CBOJCTBMMA W  MOBObHUJUM  XUAPOJSIOLIKNM
PEXMMOM, LUTO Ce OApaxasBa Ha (popMuparbe LWMPUX MPCTEHOBA NPUpacTa y 0A4HOCY Ha
nokanuTetT bauka [ManaHka. LLvpe npcTeHoBe npupacta oOf/iMKyje Beha ryctuHa
Tpaxeuga No mm?, AOK cTabna ca yXuM npcTeHoBuma npupacta (bauka lManaHka)
“Majy Makbi 6pOoj Tpaxeuaa no mm?, MoroToBo y paHoj 30HW NPCTeHa npupacTa.

Y [OKTOpCcKOj pauceptaumjy Bunotmh (1992) moxe ce yTBpAUTU  jaka
noBe3aHOCT u3Mehy wwupuHe oparosapajyhe 30He m 6poja Tpaxeja. byayhu pga kop
BUPTMINjaHCKOr XpacTa 0f YKYMNHe LWNMPpMHe NpcTeHa npupacTa, oko 70-80 % oTnaga Ha
MO3HY 30HY, aHaJIOTHO je yTBpfeH 3HaTHO Behu 6poj Tpaxeja y MO3HOj Y OAHOCY Ha paHy
30HY. AHa/10rHM 3aK/by4LM Ce MOry U3BECTU U KOA Takcoaujyma — 6yayhu aa ctabna uns
0obe cacTojuHe KapakTepuie 3HATHO Behe ydyewhe paHe 30He YHyTap MpCTeHa

npupacta, 3HaTHO Behy 6poj Tpaxenaa No Mm? je CKOHLIEHTPUCAH YNPaBo Y TOj 30HMU.

6.4.2.8. MNopehere gy>XnHa Tpaxenia n3mMehy nokanmtera ca OCBPTOM Ha NogaTke u3
nnteparype

Ha nokanuteTy BenvMKo paTHO OCTPBO, Y paHOj 30HM ca CTapeweM [onasn Ao
nocteneHor nosehara LWMPKHE NPCTeHa NpMpacTa, a NapanenHo ce nosehaea u Ay>XnHa
Tpaxenga (rpagukoHun 6p. 73, 74, 75, 79, 80, 81). dakne, y TK3 nponehHOj 30HK

npcTeHa npupacTa Ce MOXe YCTaHOBMTM  MOCTOjatbe  OfHOCA  AMPEKTHE
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NPONOPUMOHASIHOCT U3MeRy LUMPUHE MPCTeHa npupacta U AyXuHe Tpaxenpa. Y
OKBMpPY MO3HE 30He MPCTeHa npupacta Ha UCTOM MOAPYYjy, He MOXe Ce FOBOPUTK O
MoCTOjarby 3HayajHuje Be3e n3Mehy LIMpUHe OBe 30He U AyXXWUHe Tpaxenpa (76, 77, 78,
82, 83, 84).

Ha nokanutety bBauka [lanaHka ce MOXe 3anasutM OAHOC  AUPEKTHe
MPOMOPLUMOHAIHOCTM U3MeRY LUMPUHE paHe 30He W AyXXUHe Tpaxeuja [0 WU3BecHe
CTapoCTW, a HaKOH TOra, y 3aBpLUHWM MPCTEHOBMMA MpupacTa Koju cy YjeLHOo K
HajLmMpK, fonasmn [0 3Ha4YajHOr CMarbera AyXXnHe Tpaxenga (rpadmkoHn 6p. 97, 98, 99,
103, 104, 105). ¥ no3HOj 30HM Ha UCTOM /IOK&/INTETY Ce OBe [IBE Be/IMUYMHe Hanase y
06pHYTO NponopuUMoHaIHOM ogHocy (rpadmkoHm 6p. 100, 101, 102, 106, 107, 108) — ca
nosehareM LUMPVHe NPCTEHa NpUpacTa, 40Na3n 40 CMakera LYXMHe Tpaxenja.

Y paHoj 30HU Cy BY>XMHe Tpaxena 3HaTHO Behe Ha Benkom paTHOM OCTpPBY Hero y
Baukoj ManaHun Ha 06e BUCWMHE Aebna, LOK Cy Y MO3HOj 30HW [LyXXe Tpaxeupe y
CEeMCHKO]j cacTojuHu Kof bauke ManaHke (rpadgmkoHn 6p. 73-84 n 97-108).

[yXnHa akcujanHux Tpaxeunja Kof TakCcoaujyma ce Hanasn y OfHOCY LUPEKTHe
MPOMNOPLMOHAIHOCTM Ca LUMPUHOM MPCTEHOBA NpupacTa — Ay)XXe Tpaxenge ce Hanase y
LUMPUM NPCTEHOBMMA MpupacTa U 06paTHO. AKCujasiHe Tpaxeunae Koj Takcoaujyma He
npenase LyXMHY o4 3 mm, LUTO ra cBpcTaBa y YeTMHape MpPoCevyHO Ayrux Tpaxeupa.
Kog MaHunhese omopuke (Matujesuh, 1988), akcujanHe Tpaxenge Cy HELLTO AyXe — Y
paHoj 30HK gyradke cy 4.36 mm, a y no3Hoj oko 4.70 mm. Hajayxe Tpaxenge umajy
BpCTe 13 poga Sequoia (hammnumja Taxodiaceae F.W.Neger), Koje gocTmxy n 4o 10 mm
(Bunotuh, 2000).

Pesyntatn uctpaxmsara (Seth 1981; Shiokura 1984; Kucera 1994) ytephyjy
[a cy Tpaxemfe KpaTke Yy OfM3MHM CpPXKW, a MOTOM Ce HMX0Ba AYXWHA panuiHo
yBehaBa, MO4YeB 0Of 30He jyBeHUSHOr [pBeTa Ma Hajabe, LUTO je Y MOTMNYHOCTM
KOMMaTUOMNHO ca A06MjeHUM Oy)XXKMHaMa akCujaHUX Tpaxeuaa Takcoaujyma Ha o6a
NCTPaXXMBaHa NIoKa/InTeTa.

Tpaxenge crabana Koja cnafajy y Karteropujy 6psopacTyhux cy gyxe y
ONM3MHM CPXXK, a MOTOM ce nocTeneHo ckpahyjy (Stairs et al.,, 1966), WTO Hucy
NOTBPAWAM  pe3ynTaTv  LYXWMHEe akCujaslHUX Tpaxeupa Takcogujyma Ha o06a

NCTPaKNBaHa JIOKaUTUTETA.
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HakoH 06aB/beHMX npopeda, Tpaxenae 6p3opacTyhmx BpcTa Ccy y Npoceky 2.7
% Kpahe og Tpaxenga cnopopactyhux spcta (Herman et al., 1998). VIcTo uctpaxnsarse
yTBphyje f4a jyBeHWUNHO APBO YeTMHapa MMma BUCOKY BapujabunHocT henuvja, 3ato WTo
MoCTOoje 3HauajHe NPOMeHEe MPOCEYHUX AYXKUHA Tpaxempa TOKOM MPBUX HEKOMKO
rogvHa XwuBoTta ctabna — 3peno 4pBO MMa Maky BapujabUIHOCT MPOCEYHe LY>KUHe
Tpaxenga. Ho, NpcTeHOBM KOju npunagajy jyBeHWIHOM [APBETY WMMajy YXu orcer
KaTeropuja gy>XuMHa Tpaxeuga Hero MpcTeHOBM npupacta u3 3penor apeeta. Ca oBe
Tauke rneguwuTa, jyBeHUIHO APBO Ce MOXe CMaTpaTy Makbe BapujabunHUM of 3pesor, a
y3aH Oncer [AyXuHa Tpaxemja y MpCTeHOBMMa npupacta 613y CPXW Ce MOXe
cmatpaTv AOAaTHOM KapaKTepPUCTUKOM jyBEHWUIHOCTU ApBeTa, AOK LUMPU WHTepBa
OY)XUHA Tpaxemga Yy NpPCTeHOBMMA npupacTa OfJ/IMKyje 3peno ApBo. Pesyntatu
nomMeHyTor uctpaxkmsara (Herman et al., 1998) ofcTtynajy of OHUX JOOGUjeHUX KOZ
Takcogujyma Ha o6a MCTpaXuBaHa nokKanuTteta, rge cy yrepheHa mana Bapupawa
AY>XMHe Tpaxenaa, Kako y 6/IM31HN CPXXK, Tako 1 Heflaneko of, Kope.

NcTtpaxknsamwa Sirvio & Karenlampi (2001) pa3maTpajy Be3y nsmehy 3penoctu u
cTone pacTta ctabna ca jefHe W CBOjcTaBa Tpaxeupa CMpuye ca [Jpyre cTpaHe, a
HajBXXHMU 3aKk/byduy rnace: 1. fOyXuHa Tpaxempa ce nosehaBa 0Of CpPXM Ka
nepudepujun; 2. npouec crtaperwa LOMNPUHOCK /IOKa/IM30Baky Tpaxemaa y ofpeheHom
feny wmepuctema; 3. 00/MK Tpaxeuja 3aBuCK HajBulle of cTone pacta. Kop
NCTpaXKMBaHNX cTabana Takcogujyma Ha oba nokanuteTa, AeNMMUYHO Cy MOTBphHeHn
M3HEeTW 3aK/bydum — Takohe je gobujeHo fa ce ca crapowhy nosehaBa AyXuHa
Tpaxenja, Kao U fa obnvK Tpaxemfa Beoma 3aBMUCWU Of AuMHaMWKe pacTta (y YXum
MPCTeHOBMMA MpPUPacTa, Tpaxeuze Cy HenpasunHOr ob6/smka, Maiio geopmucaHe, a 'y
LUMPMM NPCTEHOBMMa MpupacTa Umajy 3HaTHO NpaBUIHNjY opmy).

[yxunHa Tpaxenga je yecto Beha Kof, ApBeTa ca HUCKOM CTOMOM pacTa y nopehery
ca BpcTama Koje nmajy panugHy crtony pacta (Frimpong-Mensah 1987), nako nocrtoje
HEKM NMPOTUBPEYHN Pe3ynTaTh, Kao Ha Npumep pesynTatu uctpaxueawa Zobel & Van
Buijtenen (1989).

Takohe, AyXuHa Tpaxeuga TeXxu fa Oyae Beha Kog 3penor y nopehewy ca
jyBeHunHum ppeetom (Taylor et al., 1982, Zobel & van Buijtenen 1989, Yang &
Hazenberg 1994), WTo pe3ynTaTn UCTPaXmBarwa KO/ TakcoAnjyMa Ha 06a UcTpaxkmeaHa

NOKa/INTETA Y NOTIMYHOCTU n0TBphyjy.
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Pacriopes, akcujanHWX Tpaxeufa KoL TakCcoAujyma je nojeauHayvaH wuam y
pagvjaHUM HU3oBMMa, pehe nnameHacT. Kog jene ca nogpydja Benukor Jactpenua
(Bunotuh, 1992) cy Tpaxeuie paHOr v NO3HOr ApBeTa pacrnopefeHe Yy npaBUIHUM
paAvjasHUM HU30BMMA.

VcTpakmBame CrpoBefeHO Ha NeT kaHaackmx Bpcta gpseha (Fujiwara & Yang,
2000), koje ce ogHocu Ha Besy u3melly AyxuHe henuja (Tpaxemga) v LWIMPUHE
MPCTEHOBA NpMpacTa, Kao 1 CTomne pacta 0bumva ctabna, yTBpAUIIO je MOCTOjare 0fHOCa
06pHYyTe cpasmMepHOCTM M3MeRy LUMPUHE NPCTEHOBA NpuUpacTa 1 Ay>KUHe Tpaxenja Koj
BpcTa Pinus banksiana Lamb. n Picea mariana Mill, wto je npoTuBpe4Ho Jo6ujeHnM
pesyntaTMa Kof Takcoaujyma Ha o6a UCTpaKmBaHa foKanmTeTa, Koju yTBphyjy aa
3HaTHO Beha 3acTyn/beHOCT ogpeheHe 30He (Y OBOM Cnyuyajy paHe) AeTepMUHULLE Y
M3pasnTo Ly>Ke Tpaxeunae y ToM fefy nNpcTeHa npupacra.

Kog Bpcte Abies balsamea Mill., oy>xxnHa Tpaxenga pacte Kog nNpcTeHoBa npupacra
LWMpUHe Ao 1 mm, ann onaja YKo/IMKO LWMpMHA NPCTeHa npupacTa npenasy 1 mm, Wwro
je Takohe y CynpoTHOCTU ca [06WjeHUM pe3ynTaTMMa Kof TakcoAujyma Be3aHO 3a
OfHOC JyXXMHe Tpaxenja v AnHamuKe pacra.

Bannan (1960) je Besy u3mel)y LWMpWHE NPCTEHOBA NpUpacTa U Ay>XMHe Tpaxeuja
MocMaTpao Ha OCHOBY Y4YecTasiocTU MOMpevyHnx feoba — BMCOKA CTOMa y4ecTasocTy
0BuX Aeoba nmana je 3a nocneauuy Kpatke henvje n obpatHo.

Pesyntatu nojegnHux ucTpaxusawa (Bannan, 1957) ytBphyjy fa Tpaxemge w3
LUIMPUX 30HA MPCTEHOBA NpupacTa HUCY Behe 0f, OHMX U3 YCKKX 30Ha M 3aTO Ce pas/nka
y WMpUHK ofrosapajyhux 30Ha, a TMMe W YKYMNHOj LWMPWHMA NPCTeHa npupacTa,
npunucyje pasnnkama y 6pojy Tpaxemga. OBO je Yy MOTNYHOj KOHTpaAMKumju ca
f06vjeHnM pesynTaTMa 3a TakKCOAWjyM, MOrOTOBO Ha JIOK&IUTETY Benvko paTHo
OCTPBO, TA€ 3HATHO LUMPY 30HY paHor ApBeTa O4/INKYjY N3pasnuTo Ay>XKe Tpaxeuse.

Bapviparte AuMeH3Mja Tpaxemfa MOXEe HaroBecTUTU KpaTKOpOYHa Bapuparba
(hakTopa crnosbHe cpeamHe (Vysotskaya & Vaganov 1989), oK AOCTYMHOCT BOAe MMa
CHaXkaH yTuuaj Ha ysehawe Tpaxempga (Abe & Nakai 1999) n npeyHmum Tpaxenga
06pa3oBaHMX TOKOM CYLUHOT Mepuoja Cy reHepasHo Manv. OBO Yy MOTMYHOCTU
KOoMHUMAMpa ca pesyntatMMa gobujeHuM 3a TakCcoAMjym, KOf Kora cy 3HaTHO Behe
AY)KMHe Tpaxenga paHe 30He (OArOBOPHUX 3a CMPOBONEHEe) MNOCTUrHYyTe Ha Bennkom

paTHOM OCTPBY, uuje 3em/bMLITe MMa Behy CMOCOGHOCT 3ajpXKaBaka OGu/bKama
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MpucTynayHe BOAE, 3a Pa3/MKy of 3em/buluTa Yy Baukoj ManaHum, umja TekcTypa
3eM/bMLLITA MPOMYyLUTa 3Ha4yajHe KOMMYMHE BOJe, LUTO Ce ofpaxaBa Ha (hopmMuparbe

Kpahux Tpaxeunga.

PegykoBaH pacT 6opoBa y apuiHUM (CyLHMM) YCNOBMMa Ce KapakTepuile
CMarbeHOM [AY>XMHOM Tpaxeuga, a TO KOpecrnoHauMpa ca MHOIMMM UCTpaXunBarbuma
Be3aHVM 3a npobnematmky ctone pacta gpseha. OBO ce noknana ca pesyntaTMma Koj
Takcogujyma Ha nokanutety bauka ManaHka, rae apuaHuju ycnosm (Mara SOCTYNHOCT
Bnare y 3eM/bULUTY) Y OLHOCY Ha [APYrn NIOK&MTET Y3POKYjYy PefyKuujy AyXuHe
Tpaxemaa paHe 30He, Koje Majy 13n0O0LLKY Yyrory.

Kpahe Tpaxeunge mory nMatu BeIMKN NpaKTU4YaH 3Hauaj, jep OHe peayKyjy 3aTesHy
yspcTohy apseTa (Zahner 1968, De Kort 1990).

Pesyntatn uctpaxmearwa Lim & Soh (1997), koje je cnpoBeaeHo kof 60poBa,
nokasyjy fga peaykumja Ay>XMHe Tpaxemga HacTaje Kao nocneguua, Kako CMarbeHe
AYXXNHE MHUUMjanHKX hennja, Tako U ycnes CMakeHe CTorne pacTa ctabna.

Adamopoulos et al., (2012) cy ucnutueBann Bely M3Mely Ay>KMHe Tpaxemga w
ycnoBa pacta Kog Bpcte Pinus brutia Tenore. Pe3yntatu nctpaxmsara rosope a Hema
BEMKNX pa3inka y [OYKUHM Tpaxenga usmelly BeoMa W OCpefre KBaIATETHO!
CTaHWULLTa, LWTO Ce MoK/ana ca CTaBoOM [a Ce pas3/inke y KBa/IMTETY CTaHULLTA He Mopajy
YBEK MOK/anaTy ca pasnnkama y CTPYKTYpHOj rpaiu gpseta. MehyTum, ncTpaxmBare
CMPOBEAEHO KOL Takcogujyma nokasyje BeNMKW CTeneH 3aBUCHOCTM  M3Mely
KBIMTATUBHMX CBOjCTaBa 3eM/bULUTA M LUMPUHE MPCTEHOBA npupacTta, a TUME K
AY>KVHe aKCujaiHUX Tpaxenaa.

3a meke, 6p3opactyhe yeTHape, Baxku crefeha NpeTrnocTaBka — LWWPKU NPCTEHOBM
npupacta, Mawa rycTuHa fapeeTa M Kpahe Tpaxeuge, HO pesynTaTu WUCTpaxKmBara
Dutilluel et al., (1998), kao 1 Wimmer & Downes (2003), y3umajy U Heke AoaaTHe
(hakTOpe y pasmatpare, MonyT CTapocTy cTabna, yTuuaje YsHunaua cnosbHe cpejuHe
WM HAYMH ra3foBarba.

Pasnvka n3Mely ABa Tuna CTaHULWITA, NOCMaTpaHa Kpo3 Npusmy OfHoca LUMpUHe
NPCTeHOBA NpupacTa v Ay>KUHe Tpaxenaa, LOBOAM [0 3aK/bydKa Aja Ha CTaHWULITY BeoMa
fobpor keanuTeTa, Bese M3Mehy OBe [ABe Be/MYMHEe He MOCToje, a Ha CTaHWULWTY

ocpefer KBa/nTeTa, MOCTOjM OAHOC O6PHYTE MPOMOPLMOHAHOCTM U3MERY LUMPUHE

165



NPCTEHOBA NMpupacTa u Ay>X1He Tpaxenga. ctpaxmsare CrpoBeLeHO Koj Takcoanjyma
rnokasyje nocTojarbe MO3UTVMBHE 3aBUCHOCTU W3Mel)y KBaJIMTAaTUBHMX CBOjCTaBa
CTaHWULLTa, Of KOjUX 3aBUCY LUMPWHA NPCTEHOBA MpupacTa v AyXWHe Tpaxenia, u3yses
y Cnydajy no3He 30He Ha nokanutety bauka lNanaHka, rge je yCTaHOB/bEHO Ornajarbe
AY>XMHe Tpaxenga ca nosehateM LWMPUHE NPCTeHa.

Dutilleul et al., (1998) Hana3e fa je noctojare HeraTMBHe Be3e M3MeRy LLUMPUHE
MPCTeHOBa MNpupacTa M rycTuHe [ApBeTa, Koje je HaheHo Kof cnopopactyhux BpcTta
nonyT cMpye, OACYTHO Kog 6p3opacTyhux Bpcta. Ha ctaHMwTMMA rae je 3abenexeH
OCpeAM pacT, Kao U Ha CTaHWULWTMMa Ocpefrer KBaIMTeTa, Y/HM Ce [a je cTorna pacTa
y 6/I1CKOj Be3n ca LY)XMHOM Tpaxenja — Ha OBUM CTaHMLUTUMA je 6p3 pacT rnose3aH ca
KpaTKum Tpaxengama. HaheHn 06mMup 3aBUCHOCTM CY HE3aBMCHU Of CTapoCTy.

MepeHe [yXMHe Tpaxeuga y uctpaxusawy ca 06MyHoOM cmpyom Bergquist et al.,
(1997) nokasyjy fa ce Ly>xuHe HeoluTeheHUX Tpaxenaa Kpehy y pacnony 2.77-3.00 mm
1 Te BPeLHOCTM Ce MOry [JOBECTM Y Be3y ca BpeAHOCTUMA HaheHUM Kog cnopopacTtyher,
3penior ApBeTa CMpYe UCTPaXKMBaHoOr y Apyrum ctyamjama (Atmer & Thornquist 1982,
Zobel & van Buijtenen,1989). Kof ucTpaxuBaHuX cTabana Takcoaujyma, LyXXUHe
aKCujasiHMUX Tpaxenga uay 40 MakcMMasHO 4 mm, a MUHUMa/IHE BPeAHOCTU Cy JocTa

HUXXE Y O[JHOCY Ha CMpUYy.
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7. 3AK/bYHAK

Taxodium distichum (L.) Rich. pacTte y HU3MjCK/M, MOYBapHUM MOAPYYjUMa,
3ay3umajyhu nNpeTexHo anyBujanHa 3em/buwiTa. Y ycnosuma Cpbuje je anoxTtoHa U
penatmBHO 6p3opacTyha BpCTa, WTO je yTBPHEeHO KBa/IMTaTUBHOM aHa/IM30M NPCTEHOBA
npupacta. [Jobpo ce aganTuMpana WU BeoMa je TofiepaHTHa MNpema M/aB/bewy Ha
nogpydjy Cpbuje.

MakpocKomncku je yTBpheHo fga cnaga y pef 6akyrbaBux BpcTa (6e3 cpueBmHe),
Tpake /NUrHymMa HUCY BUA/bMBE TONMM OKOM, FpaHuMUa NpcTeHa npupacta Huje
HajjacHuja, a npenas U3 paHe y NO3Hy 30HY MocTerneH. JeTa/bHa MUKPOCKOMNCKa aHa/inm3a
je yTBpauna fa nma penatMBHO jelHOCTaBHY aHaTOMCKY rpahy, Kojy uuMHe akcujanHe
Tpaxene U pagvjaHN NapeHXyM, OGHOCHO Tpake NNrHyma. AKCUjasIHU NapeHxuMm —
AndgysaH 1 30HATHO AMy3aH - Masio MPUCYTaH Yy MO3HOj 30HU MPCTeHa npupacta u
MOMXXe Ce 3amnas3unTi Ha MoMnpeYyHoM, Kao 1 Ha paaujasiHoOM npeceky. Bpcta Hema cmosiHe
KaHae.

AHATOMCKOM aHa/M30M CTabana Takcoamjyma Yy cacTOjuHama Ha nogpyujy
Bauke lNanaHke 1 Benukor paTHOr OCTPBa, W3BPLUEHO je rnopefhere MakKpPOCKOMNCKe U
MUKpOCKorcke rpafhe gpseTa. MaKpOCKOMCKMM nocmartpaieM Kope yTBpheHe Cy HeHe
Haj3Ha4ajHMje ocobuHe (60ja, TekcTypa, Aeb/bMHa, XpanasBocT). Ha aHaToOMCKUM
npenapaTnMa, MOXKe Ce KOHCTAToBaTK Ja je npenas CeKyHAapHor (ioema y putuaomy
(cnuka 6p. 19), OAHOCHO CeKYHAAPHOI Kcunema y CekyHapHu dnoem (cnmka 6p. 20)
jacaH.

Ha o6a wucTpaxuBaHa  /OKa/MTeTa, Ha  OCHOBY  MCTpaXwuBaha
rpaHy/I0MeTPUjCKOr cacTaBa M XEeMWjCKMX CBOjcTaBa 3eM/bMLUTa, YTBPhHEHO je fJa
npunagajy rpynn XuapomoppHux 3emsbuiita tuna gysucona. OHa ce obpasyjy vy
a/lyBUjyMUMa PeYHNX 1 Apyrux BoLOTOKa, rAe [0/1a3n 40 Ham3MeHUYHOr ocuunnparba
HMBOA MOA3EMHMX W MONJaBHMX BOAaA.

LLinpyHa npcTeHoBa npupacta, YyTBpheHa [feTa/bHOM MaKpOCKOMNCKOM U
MUKPOCKOINCKOM aHa/M30M Kof cTabana ca 06a noKanMTeTa, YKasyje Ha OpXxu
Aeb/bMHCKM pacT cTabana ca Benukor patHOr oCTpBa, KO KOjuUX Cy MPCTEHOBU

npupacTa LK1pK, a Npenas U3 paHe y No3Hy 30HY MOCTEMNeH, 3a pasfMKy of cTabana us
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bauke [lanaHke, Kof KOjUX je Taj Mpefnas Harao, a MPCTEHOBWM MpupacTa YXMW.
[OvHamnyHujn pacT cTabana ca JflokaamTeTa BefMko paTtHO OCTPBO, MOXe Cce
npunucatun, npe ceera, MPU3NYKAUM N XEMUJCKUM KapakTepucTMkama 3em/buwita. Ha
OBOM CTaHMLUTY, TEKCTYPHE Kace 3eM/buLLITa KOje Ce jaB/bajy Cy NeckoBuTa munosava u
nnoBaya M HUX KapakTepulle Be/Mka CMOCOOHOCT 3ajpXkaBata, a TUME U BUCOK
cagpxaj, Owbkama npucTtynadHe Boge. Ca pgpyre cTpaHe, Ha fokanmTeTy bauka
ManaHKa, TEKCTYPHe Knace 3emM/bMLUTa YMHE W/I0BACTM Mecak M necak, Koju cagpxxe
3HaTHO Makbe Gu/bKama JOCTYIMHe BOfe, LUTO Ce oApaxasa Ha AMHaMUKY pacTta. Takohe
je 3eM/bULLITE HA NTIOKa/IMTeTy Bennko paTHO OCTPBO 3HATHO Behe N0AHOCTM Y OAHOCY
Ha bauky [ManaHky, LWITO Ce BUAM MO BPeAHOCTMMA CBake Of KOMMOHeHaTa Koje TO
CBOjCTBO feTepMuHMLLY (Npax, rMnHa, Xymyc, a3oT, P20s, K20).

KnumaTtcke — KapakTepuUCTMKE  UCTPaXMBaHUX  JIOKaMTeTa Ha  OCHOBY
NCTpaXMBarba [Ba Haj3HayajHMja napameTpa (Cpefre MeceyHe Temneparype u
KONMYMHe NajaBuHa) CBPCTaBajy NokannteT bauka ManaHka y CyoXymMUagHW CyB/bW TUM
kKnuve Tuna C1, a nokanuteT BefMKo paTHO OCTPBO Yy CYOXYMUAHW BNXHWUjU TUN
Knme Tnuna C2. Cpefre MeceyHe TemnepaType, Kao U CyMapHa KonvymHa nagasvHa

TOKOM BereTauuoHor nepuoga Ha o6a fIoKannTeTa, He pas/inKyjy ce 3Ha4ajHuje.

AHaM30M LWIMPMHA MPCTeHOBa npupacTa y OKBUPY Pa3/IMYMTUX 30HA U Ha
pasHMM BUCMHaMa febna, 4obujeH je yBUA Yy AUHaMUKY pacTa.
Ha nogpyujy Benvkor paTHor ocTpsa, Mory ce nssyhu cnefehu 3akmbyyum:
» Hajy>Xn NPCTEHOBM MnpupacTa Ce Hanase y OAM3UHWU CPXKU, Y TK3 jyBEHUTHOM
APBETY;
» UMpUHAa NPCTEHOBA MpupacTa pacTe Npema Kopw;
» TpaHnyHe BPeLHOCTU (MUHUMYMU U MakCUMyMW) LLMPUHA NMPCTEHOBA NpupacTta

HaCTajy Y UCTOj CTapOCHOj 406U Ha Naky U NPCHOj BUCUHM;

KapaktepucTvke gnHammke pacta crtabana Ha fokanutety badka [ManaHka cy
cnepehe:

» ropwa rpaHuua (Makcumymu) LWMpWUHE MPCTeHOBa npupacta AOoCTvdke Behe

BPeAHOCTU Ha NoKauTeTy Bennko patHo ocTpBO Y oAgHOCY Ha bauky lManaHky

yCnef, VHTEH3NBHWjer pacTa;
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» Kof cTabana ca nokanuteta bauka lManaHka, MUHUMaNHe BPeLHOCTU LUMPUHA

MPCTEHOBA MpupacTa cy Ha camoj nepudepuju aebna;

» Kof cTabana ca nokanmteta bauka ManaHka, Ae6/bUHCKM NpUPacT KylMUHUpa
0KO 60-Te roguHe, a HaKOH Tora f01a3n [0 3Ha4ajHor onajama;

» Kao M Ha NnokasmTeTy BennMko paTtHO OCTPBO, MWHUMa/IHE W MakCUMaslHe
BPEeAHOCTM LUMPUHA MPCTeHOBA Npupacta HacTajy Yy WMCTOj CTapocTu Ha 06e
BUCKHE [ebna;

» 3eM/bMLLTE Ha Bennkom paTHOM OCTPBY BULLIE MOroAyje pasBojy Takcoamnjyma,
WTO je Yy OAHOCY [AMPEKTHe MNPOMOPUMOHA/IHOCTM Ca LUMPUHOM MNPCTEHOBA
npupacTa (6o/ba KBaIMTaTMBHA CBOjCTBA 3eM/bULLITA 3HAYe U OPXM Ae6/bUHCKN

pacT);

Y [ieo no3He 30He YHyTap MPCTeHa npupacTa AeTepMUHULLIE MEXaHUYKa CBOjCTBa
ApBeTa. AHa/IM30M 3aCTYMN/bEHOCTH OBe 30He Ha 06a fiokanuTeTa yTepheHo je cnefehe:
» TpoueHTyasHO yyeluhe no3He 30He je Behe kof ctabana u3 bauke ManaHke, WTO
je Y AMpeKkTHOj Be3u ca LIMPUHOM npcTeHoBa npupacta. Ctabna u3 bauke
[ManaHke 04/IMKyje Copuju pacT U YXXMU NMPCTEHOBW NpMpacTa, LWTO je y Be3n ca
nosehaHoMm 3acTyrn/beHowwhy Mo3He 30He ApBeTa,;

» 13Mehy BUCKHe febna v yaena nosHe 30He y NPCTeHY npupacta nocToju ofHOC
06pHYTE MPOMOPLMOHAIHOCTX Ha 006a JfloKaiMTeTa — ca BWCMHOM Onaga
MPOLEeHTYasHa 3aCTYMN/bEHOCT MO3He 30HE;

» unayhu of CpXXun Ka Kopu, yyelhe nosHe 30He NOCTENEHO 0naja;

» KOA LUMpUX NPCTEHOBA MpupacTa je NpUCyTHa Maka 3aCTyMn/beHOCT MO3He 30He
Hero Kojg YXux. W3melly oBe [Be Be/lMYMHE TMOCTOjU OAHOC O0OpHYTE
Cpa3MepHOCTU 1 Ha HUBOY Nokanuteta (nopefhewemM fBa CTaHWLLITA) U HA HUBOY

nojeguHayHmX ctabana;
Kopa cTabana Ha nokanmTeTy Benmko paTHO OCTPBO je TaHKa, /bycrnacTa, CBET/Mje

LipBEHKACTO-cMehe 60je, AOK je Ko cTabana ca nokannteTta bauka MNanaHka xpanasuja,

LiPBEHKACTO-CMeNe-MpKa 1 MyLa y3ay>Ho nonyT Kope Juniperus communis L.
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MMKpPOCKOMNCKOM aHaM3oM MojeAuHUX eneMeHaTa rpafhe papeeta (akCcujanHUX

Tpaxenaa v Tpaka NMrHyma), AOLWo ce Ao cneaehnx 3ak/bydaka, Be3aHO 3a BUCUHY U

6poj Tpaka IMrHymMa no mm2, Kao 1 LMPUHY Tpaxeunaa:

>

Ha nokasmTeTy Bennko paTtHO OCTPBO, Y paHOj 30HM Ha 06e BuCWHE febna,
BMCMHA Tpaka IMrHyma pacte uayhu of CpXu Ka Kopu, Kao v ca rnoseharem
LUMPUHE NPCTEHOBA NPUPacTa;

Y MO3HOj 30HM Ha UCTOM JIOKa/ITETY, Ha 06e BMCUHe Ae6/ia, NOCTeneHo pacre
BYCWHa Tpaka MrHyma ca crapowhy, oK Be3a n3Mel)y BUCMHe Tpaka TMrHyma u
AVNHaMKKe pacTa Hema Behu 3Hauay;

Ko cTabana ca nokanuteta bauka ManaHka, BMCMHA Tpaka /IMrHyma ce ca
cTapowhy cmawyje, He3aBMCHO Of, 30He YHyTap MpCTeHa npupacTta, Kao n of,
BUCKHE [e6na;

Ha fokanuteTy Benmko paTHO OCTpBO ce nosehaBa BMUCMHA Tpaka SMrHyma
nayhn ka nepudepunju aebna, a y baukoj ManaHum BaKn 006pHYTa BE3a — TPake
NMTHYMa Ce cacToje U3 CBe Mamer 6poja napeHXMMcKmx henmja ca nosehaHom
yha/beHoLWwny Of, CpXu;

Kog cTabana ca /loKanuTeTa Besmko patHO 0cTpBO, 6poj Tpaka IMrHyMa rno mm?
onaja ca noeeharweM HMXOBE BUCUHe, a ucta MehysaBncHOCT M3mely oBe [Be
Be/IMYMHE je yTBpheHa 1 Ha APYrom NOKa/INTETY;

LUMPUHA Tpaxeuia Yy paHoj 30HW Ha NokanuteTy Bennko paTHO OCTpBO ce
nosehaBa ca CcTaperem, a y MNo3Hoj onaja, AoK je y baukoj MNanaHum o6pHYyTO —
Y PaHoj 30HK ce [0 oapeheHe CTapoCT Tpaxenie Cy»XaBajy, a y no3Hoj Lumpe;
HyMepuyKe BpefHOCTM NocmaTpaHnx eneMeHara rpahe gpeeTa nokasyjy: ga cy
BUCMHe Tpaka /iMrHyma Behe Ha BenvKoM paTHOM OCTpPBY Hero y baukoj
ManaHun; ga je 6poj Tpaka nMrHyma no mm? Behn Ha nokanuTeTy bauka
ManaHka, a Te pas3/IMKe CY HapouuMTO BWA/bMBE Y MO3HOj 30HU MpCTEHa
npupacTa; fa cy LUMPpUHe Tpaxemaa 3HATHO Behe Yy paHOj 30HW Ha IOKaUTETY

Benmko paTHO OCTPBO;
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Ha ocHoByY 6poja Tpaxenaa No mm?, Mory ce U3BecTu ciefehm 3aKbyuLn:

>

6poj Tpaxenga je Behn y paHOj HEro y Mo3Hoj 30HM NPCTeHa npupacTta, ¢ TUM
LUTO je Ta pa3nnKa HeLUTO Makbe 13pakeHa Ha nokanuteTy bauka ManaHka;

Y paHoj 30HK ce ca BUCMHOM fAebna Ha 06a lokasmTeTa He3HaTHO nosehasa 6poj
Tpaxevaa;

y M03HOj 30HK onafa 6poj Tpaxemaa ca BUCMHOM Ae6na;

y paHOj 30HM Ha 06e BuUCMHe febna Ha nogpydjy Benukor paTtHOr OCTpBa,
3anaxa ce nosehawbe 6poja Tpaxemga mayhu og cpXxu Ka nepudepujn, LOK Y
MO3HOj 30HM [Jonasv [0 ApacTUYHOr Onajawa OpojHOCTM Tpaxempa ca
CTapeHbem;

Ha nokanuteTy bauka ManaHka BaXW Apyraynja 3akOHUTOCT — Y paHOj 30HW Ha
0b6e BuCMHe faebna ce ca CTapereM CMakbyje, a Y MO3HOj 30HM nosehasa
OpojHOCT Tpaxenaa;

Kog ctabana ca nokanuteta Bennko paTtHO OCTPBO MOCTOjU O4HOC AMPEKTHE
MPONOPLMOHATHOCTM U3MeRY LWIMPKHE NPCTeHa npupacTa u 6poja Tpaxenaa, JoK

Ta Be3a Ha NoKanmTeTy bauka NanaHka Hema Behu 3Haqaj;

Kako 61 ce ynoTrnyHWna aHaimM3a akCujaslHUX Tpaxewia, Mopef LupuHe u 6poja no

mm?, ogpeheHa je 1 b1xoBa AyXuHa. 3ak/byueHo je cnegehe:

>

npoceyHe AY>XWHEe Tpaxeuga Cy Behe y paHOj Hero y Mno3Hoj 30HM Ha 06a
NOKaNTETa, C TUM LUTO je Ta pas/iMka Marbe M3paxeHa Ha nogpydjy bauke
[ManaHke;

Yy paHoj 30HK ce ca BMCMHOM fAe6na nocteneHo nosehaBa MpoceyHa Ay>XMHa
Tpaxenga Ha oba loKainTeTa;

Y PaHoj 30HWM MpCTeHa npupacTa Ha NoKanMTeTy Benmko paTHO OCTPBO Ha 06e
BUCUHe [ebna, nocteneHo ce nosehaBa gyXuHa Tpaxemga uayhu of cpXxu ka
KOpu 1 TO nosehare je NOBE3aHO Ca CTapereM — Y 6/IM3NHN CPXKN CY Hajkpahe

Tpaxewge, NOTOM Ce WU3AYXYjy Y LEHTpaHOM aeny Ae6na v Hajayxe cy Ha

nepudgepnjn;
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» Yy NO3HOj 30HK NPCTEHA NpMpacTa Ha UCTOM /IOKA/IMTETY BaXKW UCTa 3aKOHUTOCT,
13y3eB Y NOCMeAHMX HEKOIMKO NPCTEHOBA NpupacTa — Yy 3pesioM ApBeTy Ha 06e
BUCMHe Aebna fona3n A0 pefyKumje AyXXMHe Tpaxenaa;

» Ha nokanuteTy bauka [ManaHka, y paHOj 30HM Ha 06e BWCUHe Aebna ce
nocTteneHo noeehasa Ay)>KMHa Tpaxemaa ca CTapereM, a y MO3HOj 30HU, Hajsehe
npoceyHe BPeAHOCTM AYXWMHE Tpaxeuia HacTajy y nocnefwnm npcTeHoBUMa
npupacTa;

» Y paHoj 30HK NpCcTeHa npupacTa Ha noapydjy Benunkor paTHOr ocTpsa, MNOCTOju
3HavajHa Be3a M3Mehy LUIMpUHE NPCTeHa npupacTa U AyXXnHe Tpaxenaa, oK y
MO3HOJ 30HW TO HKje YTBPHEHO;

» Ha nogpydjy bauke ManaHke, y NO3HOj 30HM MPCTeHa NpuUpacTa, ca NoBeharem
LUMPUHE NPCTeHa NpMpacTa onaga Ay>X1Ha Tpaxenaa;

> BPeLHOCTV NPOCEYHUX AY)KMHA Tpaxeuia 3aBuce 0f 30He — Y paHOj 30HU Ccy
Behe Ha Bennkom paTHOM oCTpBY 6e3 0631pa Ha BUCKHY febna, a y NMO3HOj 30HM

Tpaxewnge fOCTVXY Behy Ay>XUHY y Baukoj ManaHuy;

AHaTOMCKE KapaKTepucTuKe WCTPaXMBaHWX cTabana ca [Ba /IOKaMTeTa Ha
nogpyyjy Penybnuke Cpbuje, pesyntat Cy KOMMMAEKCHOr [enoBaka OpojHMX (hakTopa
(egachcke M KNMMATCKE KapaKTePUCTUMKE UCTPaKMBaAHWX Nofpydja, CTapocT cTabana,
nTh). Ha OCHOBY CTereHa NPUCYTHOCTM TakCOAMjymMa W HeroBux (eHOTUNCKNX
KapaKTepuCcTUKa Ha UCTPaKUBAHUM NOK/IUTETMMA, MOXE Ce 3aK/byUYuTn fa Ce pagu o
penaTnBHO 6p3opacTyhoj BPCTM BUCOKOI CTeMeHa afanTUpaHoCT U NPOAYKTUBHOCTHU.
[Mpenopyka LymMapcKoj CTPYLM je fa ce MacOBHUje NiaHTaXKHO y3raja 0Ba BPCTa KOjom
Ce rasfyje ca KpaTKOM OMxoAwOM. Pe3yntatv aHaTtoMcke rpahe HeLBOCMWCIEHO
yKa3syjy Aa ce pagu 0 BPCTW 3a0BO/baBajyhmx aHaTOMCKMX CBOjcTaBa. Bennko y4ewihe
Mo3He 30He YHyTap MpCcTeHa mpupacTa, NOroToBO Yy CEMEHCKO] MiaHTaXun Koj bauke
ManaHke, roBopu 0 [OOPUM MeEXaHUYKUM W TEXHWYKUM CBOjCTBA BPCTE, Koja CYy
MpeTnocTaBKa 3a LUMPK Oncer yrnoTpebe ApseTa y MpakTuyHe (4pBHO-Npepahunsayke)
CBpXe.

Ca cTaHOBMLUTA fJa/bUX Hay4YHUX UCTPaXKMBama Be3aHmx 3a Taxodium distichum
(L.) Rich, Tpe6ano 6v getas/bHMje UCTPAXUTU XUAPOMOLLKE KapaKTepUCTMKe noapydja

Ha KojuMa ce jaB/bajy cacTOjuHe Takcogmjyma. To 61 nogpasymeBano MOCTaB/bakbe

172



ofrosapajyhux nujesoMeTapa, Kako 61 ce npatuna ocuuaMpara HMBOa MNOA3EMHUX
BOAa, Ka0 W MEepMaHeHTHW MOHWUTOPWMHI MOBPLUMHCKUX BOAA, HacTanMx Yycnep
aTMocthepCKMX MNafaBMHa W MaB/bea, NpU 4Yemy 6uM ce Genexuna U Kota Kojy
AOCTUXKE, Kao 1 AY>KMHY neproia TOKOM Kora Ta Bofa CTarHumpa.

[eTta/bHMja aHaTOMCKa aHanm3a cTabana wmorna 6w ce  ClpoBecTU
NCTPaKMBabEM MPOMEHe BPEAHOCTU eflemeHaTa rpafje gpBeTa MO 4MTaBOj BUCKHMU
aebna. YTephuBare ogHoca n3MeRy yaena no3He 30He U LUMPUHE MPCTEHOBa NpupacTta
Mo YMTaBOj BUCMHK febnia y NOTNyHOCTU 61 AedhmHUCaN0 MexaHnyKa CBOjCTBa BPCTe.
Mpobnem Koju 61 Takohe Tpedano PasmMOTPUTK je AeTa/bHO UCTPaXKMBare aHaTOMCKe
rpahe kope. Ha Taj HauMH 61 OBa er3oTa, ca aHaTOMCKe CTpaHe, Y NOTAyHOCTV 6una

AedmnHmcaHa Ha nogpydjy Cpouje.
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BUOI'PADUIA

Hyman JokanoBuh pohen je y beorpany, 28.cemrembOpa 1980. rommue, rie je 3aBpIIno
OCHOBHY mmkony ,Jlpunka IlaBmoBuh®™, a moToM W meTHaecTy O€OrpajCKy THUMHa3Hjy.
[ymapcku dakynrer YHuBep3uTera y beorpany ymmcao je mxoiscke 2001/02 romune, a
aurmoMupao jyna 2008. rogune ca mpoceyHoM oneHoM 8.10 TOKOM OCHOBHUX CTYAH]A.

[xoncke 2009/10 ynucao noktopcke cryauje Ha Karenpu CemeHnapcTBa, pacagHudapcTBa U
nomymisaBama. On cenremOpa 2010. roguHe moyeo je Ja paau, Hajupe Kao MCTpaKUBad-
MIPUIIPABHUK, a TIOTOM Ka0 UCTPAKUBAY-CAPATHUK HA UCTOMMEHO] KaTeIpH.

AHraxoBaH je y HacTaBM Ha OCHOBHMM CTyaujaMa y okBupy Opceka 3a LIyMapcTBO, I7i€
u3BOAM Jaboparopujcke BexkOe Ha jaBa mpeamera: ,Jlllymapcka OoTaHMka W aHaToOMHja
npeera“ u ,,CucTemMaTuka JEKOBUTOT OHUba™.

[ITo ce THYe HAYIHO-UCTPAKUBAYKOT paja, 10 caja je o0jaBuo 21 HayyHu pan, on vera 3 y
yaconucuma ca CILIU-nucTe.

buo je ykibydeH y peann3aiinjy HEKOJIMKO HaydYHUX TIpojeKarta:

- “IOymckm 3acamm y ¢Gysknouju nobehama mnomymibeHoctu CpOuje” — mpojekar
MuHucTapcTBa MPOCBETE, HAYKEe M TEXHOJOMKOT pa3Boja Pemyommke Cpouje (2011-
2016)

- “Campkaj MUKpoelleMeHaTa y 3eMJbHINTY M KpTojamaunvoke (Helianthus tuberosus
L.) na nenenumury TEHT "A"kao nuoHupcKe BpCTe 3a CTBapame MOBOJbHUX YCIOBA Yy
by Oynyhux momymspaBama” — mpojekar CekperapujaTa 3a 3alITHTY KHBOTHE
cpenune rpana beorpana (2011) —

- “T'enexononiku noteHiyjan takcoaujyma (Taxodium distichum (L.) Rich.) kao ocHoBa
3a MoJU3ame LIYMCKUX 3acajga oBe Bpcre y Cpbuju” — mpojekar MuHHCTapCTBa
II0JBOIIPUBPELIE, TPTOBUHE, IIyMapcTBa U Bojgonpuspene (2012)

- "[loTeHuujanu OCHOBaHMX IIaHTaXxa nayioBHuje (Paulownia spp. Siebold et Zucc) Ha
nonpydjy AIl Bojsommna" -mpojekar kojn IlokpajuHckor cekperapujarta 3a
MMOJLOIIPUBPETY, BOJONIPUBPEY U IIryMapcTBo (2015)

- “HcrpaxkuBama HHBOA Moa3eMHUX Boja Ha moapyyjy LT "Combop”, JIT “Bojoanna
uryme” (2015)

- “HcrpaxkuBama HUBOA Moa3eMHUX Boja Ha moapy4jy " Cpemcka Mutposuma”, JI1
“BojBoauna myme” (2015)

VYyecTBOBAO je Ha BUIlle Mel)yHApOHUX HAYYHUX CKYIOBA.

TeuHo roBopu €HrIeCKU U HEMAYKH je3UK.



Mpunor 1.

U3jaBa o ayTopcTBY

NMoTtnuncanu-a gunn.nHx. Ayuwad JokaHosuh

6poj ynuca 21/2009

UsjaBrbyjem
[Ja je OOKTOpCKa ancepTtauuja nog HacroBoMm

AHaTomcke ocobuHe cTtabana Taxodium distichum (L.) Rich. Ha anyBujanHum
cTaHuwTMMa y Cpbuju

e pe3yntat COnCTBeHOr UCTpaXnBaykor paaa,

e [a npensioxeHa gucepTauuja y LENVHU HU Yy AenoBuma Huje buna npeanoxeHa
3a pobujakbe OWNO koje AvniioMe MpemMa CTyaujCKUM nporpaMmuMma Apyrux
BMCOKOLLIKOJICKMX YCTaHOBA,

e [1a Cy pe3ynTtaTtu KOPeKTHO HaBeeHN U

e [a HMCaM KpLiMo/na ayTopcka npaBa M KOPUCTUO WHTENEeKTyarnHy CBOjUHY
Apyrux nuua.

MoTnuc gokropaHaa

Y Beorpagy, anpun, 2016. rognHe




Mpunor 2.

U3jaBa 0 MICTOBETHOCTU LUTaMMaHe U eNfIeKTPOHCKe
Bep3nje AOKTOPCKOr paaa

Mme n npeanme aytopa gunn.uHx. [ywaH JokaHosuh
Bpoj ynuca 21/2009
Cryavjckn nporpam LLymapcteo — CemeHapcTBO, pacagHU4YapCcTBO U NoWyMIbaBake

Hacnos paga: AHaTomcke ocobuHe ctabana Taxodium distichum (L.) Rich. Ha
anyBujanHum ctaHmwTuma y Cpouju

MenTop ap Oparnua Bunotuh, pegosHn npodecop

Motnucann gunn.mHx. dywan JokaHosuh

n3jaBrbyjeM fa je wTamnaHa Bep3nja MoOr JOKTOPCKOr paja UCTOBETHA eneKTPOHCKO)
BEpP3Mju Kojy caM npefao/na 3a ob6jaBrbuBawe Ha noptany  AurutanHor
peno3utopujyma YHuBep3uTteta y beorpany.

[os3BorbaBam ga ce objaBe MoOju NUMYHM nojaum Be3aHu 3a gobujare akagemckor
3Bakba JOKTOpa Hayka, kao LUTO Cy UMe U npesume, roguHa u Mecto pohera 1 gatym
onbpaHe paga.

OBM nNuM4yHM nojauM Mory ce 00jaBATU Ha MPEeXHUM CTpaHuuama aurmtanHe
6nbnuoTeke, y eNeKTPOHCKOM KaTanory u y nybnvkauunjama YHvueep3auTeTta y beorpaay.

MoTtnuc pokropaHaa

Y Beorpagy, anpun 2016. roanHe




Mpunor 3.

UsjaBa o kopuwhemwy

Osnawhyjem YHusepautetcky 6ubnuoteky ,Ceetosap Mapkosuh® ga y [AurutanHu
penosntopujym YHusepsuteta y beorpagy yHece Mojy OOKTOPCKY AucepTtauujy nog
HacrnoBomMm:

AHaTomcke ocobuHe ctabana Taxodium distichum (L.) Rich. Ha anyBujanHum
cTtaHuwTma y Cpoumju

Koja je Moje ayTopcKo aero.

HucepTaumnjy ca ceum npunosnma npegao/na cam y enekTpoHckoM oopmaTy NorogHoMm
3a TpajHO apxuBupae.

Mojy OOKTOpCKY AucepTaumjy noxpaweHy y AdurntanHn penosvtopujym YHuBepsuteTa
y Beorpagy mory aa kopucte cBwu Koju nowTyjy ogpeabe cagpxaHe y ogabpaHom tuny
nuueHue KpeatmeHe 3ajegHuue (Creative Commons) 3a kojy cam ce ogny4duo/na.

1. AytopcTtBo

@ AyTOpPCTBO - HEKOMEpLMjanHo

3. AyTOopCcTBO — HEKOMepuumjanHo — 6e3 npepaae

4. AyTOpCTBO — HEKOMEpLUWjanHO — AennTn Nog NCTUM yCrioBMMa
5. AytopcTtBo — 6e3 npepage

6. AyTopCcTBO — AEnuUTM Nog UCTUM YCnoBMMa

(Monumo ga 3aoKpyXuTe camo jedHy O LeCT MOHyheHuX nuueHumn, KpaTak onmc
nuvueHumM gar je Ha nonefuHu nucta).

MoTnuc gokropaHaa

Y Beorpaay, anpun 2016.rogmHe




1. AyTtopctBo - [lo3BorbaBaTe yMHOXaBawe, AUCTPMOYLM)Y M jaBHO caomnliTaBawe
Jena, n npepaje, ako ce HaBefe MMe ayTopa Ha HaduvH ogpeheH of cTpaHe ayTopa
unu gaesaoua nuueHue, Yak u 'y komepuujanHe cepxe. OBO je HajcnobogHuja of, CBUX
nuUEeHUW.

2. AyTopCcTBO — HekomepLuujanHo. [Jo3BorbaBaTte YMHOXaBawe, OUCTPUbyLmnjy 1 jaBHO
caonwTtaBsawe fena, v rnpepage, ako ce HaBe[e MMe ayTopa Ha HayuH ogpeheH of
CTpaHe aytopa unu gasaoua nuueHue. OBa nuueHua He O03BOSfbaBa KomepuujanHy
ynotpeby gena.

3. AyTtopcTBO - HekomepumjanHo — 6e3 npepage. [lo3BosbaBaTe yMHOXaBaHe,
anctpmbyumjy 1 jaBHO caonwTtaBakwe ferna, 6e3 npomeHa, npeobnvkoBawa Wn
ynoTpebe gena y cBOM [Jeny, ako ce HaBede MMe ayTtopa Ha HavuH oapeheH o
CTpaHe ayTtopa wnu gasaoua nuueHue. OBa nuvueHua He 003BOSbaBa KoMepuujanHy
ynoTpeby aena. Y ogHoCy Ha CBe ocTane nuvueHue, OBOM NULEHLOM Ce orpaHvuyaBsa
Hajsehun ob6um npaea kopuwhewa gena.

4. AyTOpcTBO - HekoMepuujanHo — AenuTu nod WUcTuMm ycrnosuma. [o3BorbaBaTe
yMHOXaBak€e, AUCTpMOYLIMjy 1 jaBHO caonliTaBake Aerna, U npepage, ako ce HaBeae
MMe ayTopa Ha HauvH ogpeheH of cTpaHe ayTopa WUnu gaBaola fuueHLe M ako ce
npepaga AuCTpubyupa nog WCTOM UMM CnMYHOM nuueHuom. OBa nuueHua He
[03BOrbaBa koMepuujanHy ynoTpeby Aena u npepaga.

5. AytopctBo — 6e3 npepage. [o3BorbaBate yMHOXaBahe, OUCTPUBYLMjy U jaBHO
caonwTaBake gena, 6e3 npomeHa, npeobnvkoBarwa Unmn ynotpebe genay cBom geny,
aKko ce HaBede MMe ayTopa Ha HadvH ofgpeheH o CTpaHe ayTopa unu gaBaola
nunueHue. OBa nuueHua Jo3BorbaBa kKoMepumjanHy ynotpeby gena.

6. AyTtopcTBO - OenuTu nog WUCTUM ycrnioBuma. [osBorbaBaTte YMHOXaBawe,
ancTpmnbyumjy n jaBHO caonwiTaBawe Aena, u npepage, ako ce HaBede MMe ayTopa Ha
HauuH oapefheH of cTpaHe ayTopa WM [aBaoua IuueHue M ako ce rnpepaja
anctpubympa nog UCTOM unu crivdHOM  nuueHuoMm. OBa nuueHua [o3BoSbaBa
KomepuujanHy ynotpeby gena u npepaga. CnnyHa je copTBEPCKMM nuMLeHLama,
O HOCHO NnuueHuama oTBOPEeHOr Koaa.



