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M3BoA: Y pasy ce aHa/nM3Mpa nojasa cydCnoHTaHOr WHWpeHa rBO3AEHOT APBETA Y NapK LymMM
Koja npunaga 3awTtuheHom npupogHom fodpy ,, Tonunaepcku napk” y beorpagy. Y Tonuunge-
pYy 04, YKYNHO Tpu eBuaeHTMpaHa ctabna 1949. roguHe, y npouereHoj ctapoct He Behoj oa
85 roamHa, Kpajem 2016. roguHe je eBMAEHTUPAHO NONHO penpoayKTUBHO cTadno 3a Koje ce
MoKe 08jeKTMBHO NPETNOCTaBUTU Aa NPeACTaB/ba jeAHO oA NPBOOUTHO TPM ONUCaHA ,MaTUy-
Ha“ cTabna Ha HaBeAeHOj okaumju. CTadno ma NPCHU NpedHuKk 94,6 cm v BUcUHy 24,1 m. Y
NPOTeK/NX cefam AeLeHunja rBO3AEHO APBO Ce ycrnelHo odHaBs/ba (M3 ceMeHa 1 KOPEHOBUX U3-
[aHaKa) Ha aHTPOMOreHo yTUL,AHOj NOBPLUMHM, KOja je NpenyLTeHa CYKLEeCHj1, aau He NoKasyje
MHBa3WBHOCT. Ha noBpwmHM cyScnoHTaHor Wwupetba reosaeHor gpeeta (0,25 ha) ytepheHo je
14 BpcTa apseha 1 KOyHba ca yKynHo 624 ctadna, Nnoyes of TakcaumoHe rpaHuue og 1,0 cm, a
rBo3feHO ApBO je Haj3acTyn/beHuja BpcTa ca 326 cradana (52,2%). Y cydbcnoHTaHO pereHepu-
CaHOj CKYMWHM rBO3AeHOr ApBeTa Hajaedsbe cTadno uma NpPcHU NpeyvHuk 48,2 cm, a Hajsuwe
cTadno uma BucuHy 25,5 m. CtTpyKkTypa ctadana rsosgeHor ApeeTta no ged/buMHKU NokKasyje ona-
aajyhy pacnogeny. 3a pasnuKky og, xadutyca ,maTuyHor” ctadna, umju je cteneH BUTKOCTM 25,
CKYNWHY CYyGCNOHTAHO pereHepucaHnX LOMUHAHTHUX U KOAOMMHAHTHKX cTadana KapaKTepuile
xabuTyc ctadana pac/imx y cacTojMHCKOM CK/IoMy, ca cTeneHom BUTKocTu 75-110.

KmyuHe peuun: Gymnocladus dioicus (L.) K.Koch; cydcnoHTaHo wupere; cTpyKTypa no aedswu-

HU; CTeneH BUTKOCTW; beorpag

YBOA

MpuvpoaHO cTaHWWTe rBO3AEHOr ApBeTa je y
CesepHoj Amepuum, og, jyxkHor OHTapwuja, UCTOu-
HO [0 UeHTpanHor hbyjopKa, jyrosanagHo Ao
OKknaxome, ceBepHO [0 jy)xHe MuHecoTe
(Harlow et al., 1996). Ha nogpyujy jesepa Mu-
ymreH u XjypoH m3pacte go 33 m y BUCUHY U A0
100 cm y fedsbuHy, a y npawymu ce rpaHa CKopo

6nm3y semsbe (Petrovic, 1951). KopeHoB cuctem
je fydoK, WMpPOK, a cTadno je OTNOPHO Ha BeTap
(Van Dersal, 1938). [lpBo ce KopucTu 3a U3paay
KeNe3HWYKMX Nparosa, orpaja, y MocTorpagm u
rpaheBuHu, Kao 1 3a ropmso. Ceme rsoszeHor
OpBeTa je paHuje KopuwheHO Kao 3ameHa 3a
Kady oaakne je Bpcta goduna nme “coffeetree”
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(Alden, 1995). Mako 3ay3nma npocTpaH apean,
BPCTa HUTAE HUje OOUIHO 3acTyn/beHa U y NPUpo-
an ce Hajuewhe Hanasn Ha UBMLUM WYMA M Nopes,
notoka (Werthner et al., 1935). TunnyHo 3a reo-
34€HO APBO je CTabNMMMYHO pacnpocTpatberse
WAV Yy BUAY MakbMX TPyna, 3a Koje ce Mo¥e npert-
NMOCTaBUTU Za Cy KJAOHOBM jep BPCTa MMa CK/O-
HOCT Ka BereTaTMBHOM Pa3MHOMKaBakby MNyTem
nmsgaHaka u3 KopeHa (McClain, Jackson,
1980). NoaHOCK NOBpeMeHO 1 KPaTKOTPajHO naa-
B/bEHE, @ ONTMMAJIHA CTaHMLWITA CYy a/nyBUjanHe
paBHM M anyBuWjasHa 3eM/bULLITA NaKLLIe TEKCType.
JaBsba ce y pacnoHy pH BpeaHOCTU 3em/buLLITa Of,
5,4 no 8,2. Y npupoau rpaau 3ajeaHuue ca sehum
Opojem BpcTa, a HeKke oA BaxkHujux cy Juglans
nigra L., Celtis occidentalis L., UImus americana L.,
Quercus rubra L., Acer saccharum Marsh.
(McClain, Jackson, 1980). Npema HaBogMma
Petrovica (1951) nogHocK M cMpomallHuja 3e-
M/bULITA K cyly. Moxe NoAHeTU HUCKe Temnepa-
Type ao -34 °C (Elias, 1980).

Bpcra je aBogoma (Harlow et al., 1996), oa-
HOCHO Ca MYLUKMM U JKEHCKMM LBEeTOBMMa Ha
ogBojeHUM ctadbnauma. Mpema ldZojti¢ (2013)
LBETOBM KOA rBO3AeHOr Apsera cy GpyHKUMOoHaN-
HO jeZIHOMOJ/IHU, @ YKEHCKU Cy ca pyAMMEHTUCa-
HUM NpalWwHUUMMa. Y autepaTypu ce cpehy HaBo-
anm pa ce mory Hahu (Jovanovié, 2000) uau cy
3adenexeHa (Karas, 2003) u ctabna ca gsonon-
HUM uBeToBMMA. LiBeTa y majy/jyHy, nnog caspe-
Ba y centemdpy (Van Dersal, 1938), a maxyHe
OCTajy Ha rpaHama 3aTBOpPeHe TOKOM 3ume
(Werthner et al., 1935; Van Dersal, 1938).
[BO34€eHO APBO PETKO Hanajajy MHCEeKTU u done-
CTW, @ IMCTOBM Cy OTPOBHM 3a cToKy (Van Dersal,
1938).

lBO34EHO APBO HUje wupe rajeHo y Cpdujun.
Ha nogpyuyjy beorpaga reo3aeHo ApBO ce HaBOAM
y rpynu ,,ca ycnexom ogomaheHux spcta“ (Maric,
1933). Jovanovié¢ (1950) HaBogM HanasuwTe y
Tonunaepy v 3eMyHy, ca NPCHUM NPEYHNKOM CTa-
bana go 45 cm v BucuHom go 20 m. JeaHo ctabno
y 3eMyHy 3awTuMheHo je Kao NpupoaHO Aodpo
(Karas, 2003; Karas et al., 2003). Mpema npe-
rneay pacnpoctparbeHocTn ersota y Cpduju ao
cpeguvHe ABafeceTor BeKa rBO34eHO APBO je npe-
TE)KHO rajeHo y NapKoBMMa UK IOBUWTMMA Ha
nogpyyjy BojsoanHe, a jegHo HanasuwTe og Tpu
cTadna, ca NPCHUM NpeYyHnKom 68-72 cm un yKyn-
HOM BUCMHOM 16-18 m, 3adenexeHo je Ha no-

apydjy beorpaga, y Tonumaepy (Petrovic, 1951).
Y BoTaHuykoj dawTn ,JeBpemoBal” eBUAEHTU-
paHa je cKynuHa og, 13 crtabana, ca NPCHUM
npeyHunkom 7-50 cm n BucuHom 6-23 m (Jova-
novic¢-Juga, 1998). Y apdopetymy LLymapckor
dakynTeTa y beorpaay, kpajem 2017. roanHe npe-
MepeHa je of, CTpaHe ayTopa OBOr paja CKynuHa
opg, 18 ctadana, ca npcHUM npeyHnuuma 12-41 cm
M BUCMHOM 14-25 m. Matbe rpyne Tarbux (mna-
Hux) ctadana cy NpucyTHE M Ha APYrMM NOKaNU-
TeTuma y beorpagy, a jegHa ckynuHa 3acTynsbeHa
je, Takohe, y Tonumaepy ca nese cTpaHe Tonuu-
[AepcKe peke.

MoTeHUKjaNHO cy BUCOKe npounssogHe moryh-
HOCTM TBO34EHOr ApBeTa U MOXe ce cmaTpaTu
6p3opacTyhom BPCTOM Ha /y»KHAaKOBUM CTaHU-
wrmuma y Cpduju (makcumanHa BUCMHA Y 3acagy
Ha ®pyLKOoj ropn, Ha CTaHULITY NyXKHbaKa, rpada
U nvne Ha genyBujymy, y crapoctu 78 roguHa,
n3HocK 36,5 m, a MakcMmanHu npedHunk 48,8 cm),
LUTO YNHW OBY BPCTY MHTEPECAHTHOM ca npuspea-
Hor acnekTta (Bobinac, Stojadinovié, 2007;
Bobinac et al., 2008). OnpaBaaHOCT rajera oBe
BpCTe NoTBphyjy M aHaTOMCKa UCTpaxmBarba, Koja
NnoKasyjy Aa rso3geHo ApBo Ha cTaHuwTnma y Cp-
6uju uma pobpa cBojcTBa ApBeTa, a nocedHo ce
npenopy4yyje 3a pekynTUBaLUMjy AerpaaupaHux
craHunwTa (Viloti¢ et al., 2011; Jokanovi¢ et al,,
2015). Mehytum, ga du ce HeKa anoxToHa BpCTa
ca curypHowhy Mornia npenopyymnTi 3a YHOLIEHE,
HEOMXOAHO je NPOBEPUTU HEH PENPOAYKTUBHMU
noTeHLuMjan, a Ha NPBOM MeCTy MHBA3MBHU NOTEH-
uujan. JegHa og, SUTHUX KOMMOHEHTU Yy AedUHU-
Cakby MHBA3MBHOTI MOTEHUMjasia BPCTe jecTe mno-
3HaBarbe tbeHe penpoayKkTusHe Ouonoruje,
nocedHo duonorvje npomsBogHe cemeHa, Tpaja-
Ha KNnjaBocTu n moryhHocTu pacejaBara ceme-
Ha (Binggeli et al., 1998). Y cynpoTHOM, UHTpO-
AyKOBaHe ApBeHacTe BPCTE Ca WHBA3MBHUM
noTeHumnjanom, nocedHo y3 nomoh aHTponoreHor
dakTopa, mory penatmeHo dp3o noctuhu Takeo
yyewhe y CTPYKTYpW CacCTOjuUHa Aa@ UCTUCKYjy ay-
ToxToHe BpcTe apseha. Y Cpduju je nsgsojeHo 17
[ApBEHACTUX BPCTa KOje Cy MHBAa3WBHE UN MOTEH-
LMjafiHO MHBA3MBHE M MOTY NPeACTaB/baTh Pas3nu-
YT cTeneH pusuka no ameepsuteT (Grbié et al,
2007), a BUCOK pU3KK MO dMOAMBEP3UTET je KOH-
CTaTOBaH Ca Haj3acTyM/beHUjUM MHBA3UBHUM He-
odutama (najaceHom v najasuem) y sawtuheHmm
nogpydjuma y Cpduju (Bobinac, 2012, 2013;
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Bobinac et al., 2016a, 2016b), wTto nmnanumpa
aedvHNCakbe U MPUMEHY CneunPUYHUX Y3rojHUX
Mepa y npouecy rasfoBarba 33 o4vyBatbe OMo/O-
LUKe Pa3sHOBPCHOCTM ayTOXTOHWX BPCTa M 3aycTa-
B/batbe LWIMpPEHa MHBA3MBHUX BpcTa (Bobinac,
Sijaci¢-Nikoli¢ 2014a, 2014b; Bobinac et al.,
2016c).

MojaBa cyScnoHTaHOr WWperba rBo3aeHOr Ap-
BeTa y ypdaHMm cpeauMHama eBUAEHTMPaHa je
reHepatueHum (Jurkovic, 1988; Karas, 2003),
BeretatueHum (Petrovic, 1951), Kao v reHepa-
TUBHMM W BeretTaTMBHMM nytem (Jovanovic,
1950; Jovanovié¢-Juga, 1998; Bobinac,
Stojadinovié, 2007; Bobinac et al.,, 2008).
Crora, npema HaBoauma Tucovica (1990), npet-
XO4HO MOCTaB/bEHWU EKCMEePUMEHTU U peaKkuuje
Ou/baKa y HOBOj CpeanHM MOTY AaTV MPeunsHUju
O/ArOBOP O YCMELWHOCTU UHTPOoAYKLMje.

Unwb paga je Aa yKarke Ha CyOCMOHTAHO LWK-
perbe reo3geHoOr apeeTa Ha nogpydjy beorpaga,
y 3awTtmheHom npupogHom fodpy ,, Tonumaepckm
napk“, n gonpuHece do/bem NosHaBakby afanTuB-
HOT MexaHuW3Ma oBe BpCTe Y ypdaHUM ycnoBuma.

MATEPUJAA 1 METOA PAAA
OdjeKar ucTpaxkusara

Ha nogpyujy Tonunpgepa, y O/1M3UHKU Kene-
3HMYKe CTaHuue, eBMaeHTMpaHa cy 1949. rogmHe
Tpu ctadna reo3feHOr APBETA, Ca NPEYHULMMA HA
NPCHOj BUCMHU 68-72 cm N YKYNHOM BUCUHOM 16-
18 m y npouemreHoj cTapoctn He Behoj og 85
roauHa, Kao M OpOjHU MOAMNAAAK OKO HUX
(Petrovi¢, 1951).

MNpema HaBeaeHoj ctapocTu 3acaheHunx crada-
Nla npoucTuye aa cy 3acaheHa y nepuoay Koju y
nctopmju Cpduje npeacrassba BnagaBuHa AUHa-
ctmje OdpeHosuha, KHe3a Munowa (1830-1839.
n 1859-1860.) u KHe3a Muxauna (1840-1842. n
1860-1868.), YcTaBodpaHUTE/ba M KHE3a ANlEKCaH-
apa Kapahophesuha (1842-1858.). Jonackom Ha
BAacT YcTaBoOpaHUTe/ba Y APKABHOM CMUCAY je
6una npomerbeHa AoTajallkba HaMeHa ABOPCKOr
KOMMNEKCa, Kojy je onpeae/bnBao KHe3 Muiow y
nepuoay cBoje npse BnagasuHe. MNoHuwTeHa je
EeKCMINUUTHO NOAUTUYKA KOHOTAWMja npocTopa y
Kome je Tonungep 610 NOCTaB/bEH Yy CAMO Cpeau-
WTe ApywTBeHor *)meota Cpduje 1 y Kome je ao-

MMWHaHTHO OMO peann3oBaH MNPUBATHU AOMEH
KHe3a Munowa 1 ABOPCKM Komnsieke Tonunaep
je mpornaweH 3a jaBHWM MPOCTOP, HAMeHEH 3a
, yBece/baBarbe Hapoga“. Y ocHosu, naejy o Ton-
Yngepy Kao jaBHOM NPOCTOPY OTBOPEHOM 3a rpa-
HaHCTBO, MPUXBATMO je U KHe3 Musiow y nepuoay
Apyre BnafasuHe, Na cy y U3SMeHEHUM NOANTUY-
KMM OKONHOCTMMa W OrpaHuMYerbMMa BAagapcKe
mohu gonasuna Ao v3parkaja Heroba HacTojakba
13 nepuvoga npse BAagaBuHe, Aa ce y Tonunaepy
nogurHe wyma (,,raj“) o4 pasanuUTMX BPCTa Ap-
sBeha (Mitrovié, 2008). Mej3axk OKo TonuMnaepcke
pesngeHumje je dno arpapHor Kapakrepa, a U3
Ypenbe o ayKHOCTUMa eKkoHoMa y Tonuuaepy 13
1837. rogmHe BMAM ce aa je KHe3 Munow naaHu-
pao u ,,raj“ n ga je 3dor Tora duno nopyyeHo pas-
Ho pgpsehe u3 beua (Vladisavljevié¢, 1991;
Mitrovi¢, 2008).

Kpajem 2016. rognHe Ha OoNMCaHOM Hasasu-
WTY reo3aeHor gpseTta y Tonuymnaepy KOHCTAaToBa-
HO je jegHO NONHO penpoayKTUMBHO cTadno, ca
NPCHUM npeyHukom 94,6 cm v BucuHom 24,1 m.
OO&jeKTMBHO ce MOKe MPeTnocTaBUTn Aa To CTa-
610 npeacTaB/ba jegHO of, NpeTxo4Ho 3acaheHa
Tpu ctabna 1 ga my je NpoLeHeHa CTapocT NpeKo
150 roguHa. Y HenocpeaHOM OKpYKekby TOr CTa-
6na npucyTaH je sehu 6poj mnahux ctadana reo-
34eHor ApBeTa, Kao U SpojHM Noamnagak, 3a Koje
ce MOXKe NPeTnocTaBuUTU Aa Cy pe3ynTaT cydcnoH-
TaHor wuperba NpBodUTHO 3acaheHux ctadana.
Mopep, reBo3aeHor ApBeTa noeplKnHa je odpacna
ca Buwe BpcTa apseha u KOyra y pasanynTum
¢dasama pasBoja.

HaBeneHo HanasuwTe reo3geHOr ApBeTa Aa-
Hac npunaga 3awtuheHom npupoaHom Jodpy
,, TONYNAEPCKM NapK“ M Hanasm ce ca nese CTpaHe
Tonumaepcke peke y napk wymu (T38. uenuHa
,,6”). Ha Tom npocTopy je cpeanHom XIX BeKa Ha
BE/IMKMM pasmaLMMa BPLUEHA Caftba NYXKHakKa,
OMB/be KPYLUKe, KNeHa, anne u dyKse, Koja cy Aa-
Hac 4e/loM O4YyBaHa M MMAjy BENUKY eCTeTCKy
BpegHocT. LlenuHa ,,6” je popmmpaHa nocne Apy-
ror CBETCKOr paTa, Kaja je BpLIeHO MoLwyM/baBa-
e Ha CaBCKOM BEHLY Yy CK/AOMYy akuuje mowy-
MJ/baBakba Ha LWMpem noapydjy beorpaga, a aaHac
npeactaB/ba HajMmarbe ypeheH npocTop y OKBUpyY
3awTunheHor npupoaHor aodpa (2016).

Moppyuje beorpaga KapakTepulle ymepeHo
KOHTUHEHTANHA KNMMa, Ca CPeOM FroAMULLHOM
TemnepaTypom Basayxa 12,5°C 1 roamiwrom Ko-
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An4YnHOM nagasuHa 690,9 mm. AnconyTHa mak-
CMMasHa TemnepaTtypa M3MepeHa je y jyny,
43,6°C, fOK je anconyTHa MUHMMANHa Temnepa-
Typa uamepeHa y jaHyapy -18,2°C (nepvog opg,
1981. no 2010. roguHe, 2017a). Hanasuwrte reo-
34eHor ApBeTa je y AonvHM Tonunaepcke peke,
roe ce Hajsehu eH geo Hanasu nsmehy 78 1 80 m
HagMmopcKe BuUcuHe (2016). Mpe perynaumje Ton-
UnaepcKke peke MpocTop je 6MO MnaB/beH, a Y
O/M3MHM ABOPCKOT KOMMJIEKCa peKa je dopmmpa-
na agy (Mitrovic, 2008).

Mo HOBMjUM CMHTAaKCOHOMCKUM MPUHLMAMMA
(Tomi¢, Rakonjac, 2013) cTaHuUWTE Ha KOMe ce
Hanasu reo3feHo APBO KapaKTepuile HajcyB/ba
BapujaHTa /Ny»KHAKOBO-jaceHOBUX WyMma-Fraxino
angustifoliae-Quercetum roboris B. Jovanovi¢ &
Tomi¢ 1979., subass. carpinetosum betuli Tomi¢
2007. (syn. Carpino-Fraxino-Quercetum roboris
Mis. et Broz 1962.), (2016), a 3em/buwiTe je puUT-
cKa upHuua (xymornej), (Ljubicic, 2017).

MpocTopHO KyNTypHO-UCTOPUjCKa LiennHa Ton-
ungep Ha Hajdéosbm HaunH omoryhaBa yBuAa y Le-
NOKYMHW AP¥KABHWU, KYNTYPHU, UCTOPUJCKU U NpuU-
BpeAHW passuTak beorpaga n Cpduje og 1830.
roamHe Ao aaHac (2017b). Y HenocpegHom OKpy-
Kerby ABOpa (KOHaKa) KHe3a Munolwa HacTano je
NpBO NAapKOBCKO Hacnehe y HeroBakby BPTHE ap-
XUTEKType no eBponckom mogeny y Cpduju, y
OKBMPY KOra je MOHYMEHTa/IHO cTadno nsiataHa
(Karas et al., 2003; Corovi¢, 2015). KynTypHo-
-ucTopujcka uennHa Tonungep ca Ao cafa mano
MO3HAaTUM MOHYMEHTaIHUM CTadNom AWB/bE Kpy-
wke - ,, Kpywka Tonungepka” (Bobinac et al,
2016d), ca HoBom Bpctom Carya illinoinensis
(Wangenh.) K. Koch., 3a anoxtoHy geHapodnopy
Beorpaga un Cpduje y OKBUPY CNOMEHUYKOT Ha-
cneha - Mpee cpncke ¢adpuke wehepa Ha Yyka-
pULK, KAao UHTErpasHor Aena KyaTypHO-UCTOpWj-
cke uenuHe Tonumpep (Bobinac, Perovig,
2014), v ca o4yBaHUM, ,MaTUYHUM" cTadnoOM U
OpOjHMM MOTOMCTBOM FBO3AEHOr ApBEeTa Koje
cumdonmsyje noyeTak yHollera ersota y Cpdujy,
noduja HOBM caaprkaj Kojum ce Sosbe mcTude
HeHa wupa eyHKumja.

MpuKkyn/barbe M 06paga nogaTtaka

CydcnoHTaHo WKnpere rBO34eHOr ApBeTa aHa-
nnsnpaHo je y Tonumaepy, rae je o4yBaHo jeHO

NONHO PenpoayKTMBHO cTadsio uuMja je npoue-
HeHa cTapocT npeko 150 rogmHa. Y ogHocy Ha
NPBOOUTHU OMUC MATUYHUX CTadana U HUXOB
O6pojHu nogmnagak (Petrovic, 1951) pasma Tpa-
jekTopuja cyScnoHTaHoOr WKperba rBo3AeHOr Ap-
BETa Ha aHTPOMOreHoO yTMLAHOj NoBpWuHK y Ton-
ynaepy usHocu 67 roguHa.

Kpajem 2016. rogmMHe peKOHCTpyMCcaHa je No-
Kauwmja npBodUTHOr 3acaga reo3zeHor ApBeTa y
Tonungepy u notepheHo je npucycTso jegHor
»MaTuYHor” ctadna, Unju ce NPCHU NPEYHUK U Xa-
OuTyC pasnuKyje og dpojHe cKynuHe maahux cTa-
bana ucrte BpcTe.

YtBphHeHa je NoBpLIMHA Ha KOjoj Cy 3acTyn/be-
Ha cTadna reo3geHor ApBeTa Ha HaBeAeHOM Hana-
3uwTy. Ha nospwuHm 0,25 xekTapa odyxsaheHa cy
NpeTeXKHO cBa cTab/ia rBo3aeHoOr APBETA NOYEB Of,
pa3BojHe dase nogmaaTka, BUCUHe npeko 1,30 m
(TakcaumoHa rpanuua 1,0 cm), 3a Koja ce moxke
08jeKTMBHO NPEeTNoCTaBUTH Aa NPBOOUTHO NOTUYY
13 CEMEHa MM KOPEHOBMUX M3AaHAKa TPU MaTuy-
Ha cTadna Ha HaBeAEHOM HanasuwTy.

Ha noBpLUMHK cydcnoHTaHOr WKpera reo3ae-
HOT ApBeTa, NPeMepPeHn Cy NPCHU NPeYHULM CcTa-
bana cBMX 3acTyn/beHux BpcTa gpseha u Koyma,
Koja cy Mmana BUcUHY npeko 1,30 m. Mpuankom
npemepa, ctadna reo3geHor ApBeTa cy pa3BpcTa-
Ha No OMONOWKOM MOOXKajy HAa OCHOBY TpOCTe-
neHe knacuobukaumje: bMN-1 gomuHaHTHA cTadna
(KpadT 1 m 2), BMN-2 KogomuHaHTHa ctadna (Kpadt
3), bM-3 nogpeheHa ctadna (Kpadt 4, odyxsata-
jyhu xuBa ctadna npeko 1,30 m BucuHe).

Y CKyNWHM CyOCMOHTAHO pereHepmucaHmx cra-
Oana reosgeHor ApBeTa, y CBakom Aed/bMHCKOM
cTeneHy wupuHe 10,0 cm, npemepeHo je MUHMK-
ManHo 5 BucuMHa nomohy BucuHomepa Vertex lll,
WTO je omoryhnno KOHCTPYKLM]y BUCUHCKE Kpuse
n ogpehuBarbe cpefre U AOMUHAHTHE BUCUHE.

3a KapaKTepu3auwujy ycnosa pacta crtadana
rBo3feHor ApBeTa Ha OCHOBY esleMeHaTa U3 Mo-
Jena BUCUHCKe KpuBe M3payvyHaT je cTeneH BUT-
KOCTU PasinunTUX Ae8/bUHCKUX U OMOMOLWKNX
Kateropuvja cradana (h:dl,ao) n ynopeheH je ca
CTENEeHOM BUTKOCTU ,,MaTuyHor” crabna. Cratu-
CTMYKM NOKa3aTe/by eleMeHaTa pacTa 1 aeb/buH-
CKe CTPYKTYpPEe WMCKa3aHW Cy MPeKo OCHOBHUX Hy-
MepuYKUX napametapa (Stamenkovié,
Vuckovi¢, 1988).



KAPAKTEPUCTUKE CYBCNOHTAHOT WWPEHA TBO3LAEHOI APBETA (Gymnocladus dioicus (L.) K. Koch)...

cydcnoHTaHo pereHepucaHux ctadana (aecHo) y Tonumaepy (®oto: M. BobuHau, Hosembdap, 2016.)

PE3YATATU

Y Tonunaepy oa yKynHO Tpu eBUAEHTUPaHA
ctadna 1949. roguHe, y NpoLeHEeHOj CTapoCTh He
Behoj oa 85 roauHa (Petrovi¢, 1951), kpajem
2016. rogmHe je eBUAEHTUPAHO MOJIHO PenpoayK-
TMBHO cTab/10 3a Koje ce MoKe 00jeKTUBHO npeT-
NoCTaBUTW A3 NPeAcTaB/ba jelHO Of, NPBOOUTHO
TPU onucaHa MaTu4Ha ctadna reo3geHor apeeTa
Ha HaBeZeHOj Nokaumju. CTadno nma NPCHM npey-
HUK 94,6 cm un BUcKHY 24,1 m, rpaHa ce Beh Ha
OKO 2 m of 3emsbe, a uU3rnes NpuaaHKa ykasyje
[a je cemeHor nopekna. Npema npoLereHoj cTa-
pocTu y 1949. roamHu cTadno je fAaHac ctapo npe-
Ko 150 roauHa (camka 1).

Mopen HaBeaeHor ,,MaTU4HOr” ctabna Ha no-
BpwuHM 0,25 xeKTapa 3acTyn/beHa je CKynuHa
ctadana reosgeHor ApseTa, unja SpojHocT, xadbu-
TyC, Aed/bMHCKA CTPYKTypa M Ap. yKasyjy Aa cy
HacTana M3 CcemMeHa MM KOPEeHOBMX M3AaHaKa
npeoduTHO 3acaheHux ctadana (cauka 2).

MpeyHuK Hajaedsber ctabna reosaeHor ApBeTa
y cyOCMOHTaHO pereHepucaHoj CKynuHu je 48,2 cm
WwTo nsHock 0,51 of npeyHuKa ,,MaTUYHOr cTa-
6na, a BucuHA my je Beha 3a 1,4 m of BUCUHE
ouyyBaHoOr ,,maTnYHor“ ctadna. MNoyes o4 Takcaum-

OHe rpaHuue 1,0 cm, rBo3geHo Apso y cydcnoH-
TAaHO pereHepucaHoj CKYMWHU je 3acTyn/beHo ca
325 cradana (1300 no xekTapy), o4 Kojux je y
AOMMHaHTHOM cnpaTty 10,5%, y KogomMuHaHTOM
3,4%, a noactojHom cnipaTy 86,1% (Tadena 1).
Kapa ce nocmaTpa 6poj ctadana y cydcnoHTa-
HO pereHepucaHoj CKYNuHKU, Noyes of, Takcaumo-
He rpaHuue 10,0 cm, rBo3geHo 4pBO je 3acTyn/be-
Ho ca 70 ctadana (280 no xeKTapy), og Kojux je y
OOMWHAHTHOM cnpaTy 48,6%, y KOAOMUHAHTHOM

Cnuka 2. Xadutyc cydcnoHTaHO pereHepucaHmnx cra-
bana reosgeHor gpseta y Tonungepy (Poto: M. bo-
OduHau, HoBemdap, 2016.)
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Tabdena 1. [leb/bUHCKa CTPYKTYpa CyOCNOHTAHO pereHepucaHux ctadana reo3geHor ApBeTa Ha MOBPLIMHM

0,25 ha, ca TakcaumoHom rpaHuuom 1,0 cm

Bpcra Karteropuja n % d d . d . Sy cv skew kurt
bM-1 34 10,5 30,0 17,0 48,2 8,71 29,0 0,423 -0,987
Gymnocladus BM-2 11 34 158 11,6 21,4 3,04 192 0,324 -0,597
dioicus (L.) K.
Koch bM-3 280 86,1 4,8 1,0 16,7 3,26 67,4 0,856 -0,011
YKynHo 325 100 7,8 1,0 48,2 8,87 113,0 2,346 5,597

Tabena 2. [le6/bMHCKa CTPYKTYypa cySCNOHTAHO pereHepucaHmx cTadana reo3geHor ApBeTa Ha NOoBPLLUMHM

0,25 ha, ca TakcaumoHom rpaHuuom 10,0 cm

Bpcra Kareropuja n % d d . d sd cv skew kurt
bM-1 34 48,6 30,0 17,0 48,2 8,71 29,0 0,423 -0,987
Gymnocladus g 5 1 157 158 11,6 214 3,04 192 0324 -0,597
dioicus (L.) K.
Koch bMn-3 25 35,7 11,5 10,1 16,7 1,60 13,9 2,082 4,435
YKynHO 70 100 21,2 10,1 48,2 10,75 50,8 0,855 -0,379

15,7%, a noactojHom cnpaTy 35,7%. PenatnsHo
Bapuparbe aeb/bnHa cTtadana OKo cpearber npey-
HUKA ckynuHe nsHocu 0,48-2,28 da, a pesiaTMBHa
BapujaumoHa wupuHa usHock 1,80 d_ . Kogomu-
HaHTHa cTadna ABOCTPYKO Cy Takba 04, LOMMUHAHT-
Hux ctadana, a Aed/bMHCKa CTPYKTYPa LOMUHAHT-
HUX U KOAOMMHAHTHUX cTadana Mma No3UTUBHY
ACUMETPUjY U U3PaXKEeHY CMJ/bOLLTEHOCT, @ Koedu-
uunjeHT Bapujaumje 19,2-29,0%. MoapeheHa cTa-
Ona Ha NOBPLUMHM KOja 0dpacTa MMajy U3parkeHy
NO3UTMBHY aCMMETPUjY U Many Cr/bolTeHOCT. Mpun
TaKcaunoHoj rpanuum og 1,0 cm, ann n 10,0 cm
nogpeheHa ctadna npeacraB/beHa cy U cTabanma
KOja ce npecnojaBajy M3 Kateropuja suwer duo-

JIOLIKOT paHra y npouecy npupogHor andepeHum-
patba M cTadamMma Koja ,,ypactajy” y CTpyKTypy
cKynuHe (Tadena 2).

Pacnogena ctadana no Aed/bMHKU rBO3AEHOT
ApBeTa, Npu TakcauMoHoj rpaHuum og 1,0 cm m
npu 10,0 cm, noKasyje onagajyhy pacnogesny, a
pacnogena LJOMMHAHTHUX cTadana nokasyje marbe
yyewhe Tarwux cTadana, WTO yKasyje Ha npouec
andbepeHumpara y ckynuHu (MpadukoH 1).

BUCMHCKa KpMBa NOKasyje M3pasuT cTeneH ne-
Hbakba, WTO je KapaKTePUCTUYHO 3a pa3HodoOHe
cacTojuHe, a cTeneH BMTKOCTM, KAao HYMEPMUYUKM
M3pas ycnoBa 3a pacT ctadana reo3geHor ApBeTa
y 2eS/bUHY U BUCMHY Ha NOBPLUMHK cy&CnOHTaHor

oot BP:
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padukoH 1. led/buHCKa CTPYKTYpa cySCNOHTaHO pereHepucaHe ckynuHe cTadana rsosgeHor ApseTa, npu
TaKcauMoHoj rpaHnum 1,0 cm (neBo) n npu TakcaumoHoj rpaHuum 10,0 cm (zecHo)
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KAPAKTEPUCTMKE CYBCNOHTAHOT WKPEHA TBO3AEHOI APBETA (Gymnocladus dioicus (L.) K. Koch)...
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padunKoH 2. BUCUHCKA KpMBa (N1€BO) M CTENEH BUTKOCTM (AeCHO) CyOCNOHTAHO pereHepucaHux ctadana reo-

34eHor gpeeTa

LWwnperba, Hanasm ce y pacnoHy og 160, Kog, cTa-
bana pedbmuHe 5 cm, na go 52, kog ctabana ge-
O6/buHe 45 cm (MpaduKoH 2). CTeneH BUTKOCTU
,,MaTnyHor ctabna nsHocu 25, WTO je ABOCTPYKO
Matba BENMYMHA Y OAHOCY Ha CTeneH BUTKOCTU
OOMMUHAHTHUX cTadana y cydcnoHTaHo pereHepwm-
CaHOj CKYMNUHMW.

Ha noBpLUMHKM cydCNOHTAHOT WMpersa rBo3ae-
Hor apseTa (0,25 ha) ytBpheHo je aeset BpcTa

apseha 1 net BpcTa XOyrba, ca yKynHo 624 cTa-
Ona (2496 ctabana no xeKkTapy) Koja cy MHBa3mpa-
Na npocTop. Y ykynHom dpojy ctadana gpsehe je
3acTyn/beHo ca 96,0%, a oyme ca 4,0% ctadana,
noyes op, pa3BojHe dase nogmnaaTtka npeko 1,30 m
BUCMHe. [BO3AEHO APBO je 3acTyn/beHo ca 326
ctadana n uma yyewhe 52,2% y ykynHom dpojy
ctadana, ogHOCHO 54,3% y yKynHom dpojy ctada-
na gpseha (Tabena 3).

Tabena 3. Hymepuukm nokasatesbu ged/bMHCKe CTPYKTYpE 3aCTyrN/beHnX BPCTa Ha NOBPLWMHM CySCrnoHTaHor

wnpera reo3geHor gpeeta

Bpcrta n % d d d S,
Gymnocladus dioicus (L.) K. Koch 326 52,2 8,1 1,0 94,6 10,08
Acer campestre L. 143 22,9 5,2 1,0 55,0 8,65
Ulmus minor Mill. 56 9,0 5,3 1,0 23,9 4,65
Prunus cerasifera Ehrh. 32 5,1 7,3 2,6 27,4 5,17
Tilia tomentosa Moench. 24 3,8 9,4 1,2 55,0 12,51
Acer tataricum L. 10 1,6 4,9 2,2 12,1 2,95
Cornus sanguinea L. 8 1,3 3,3 1,0 7,2 2,22
Carpinus betulus L. 7 1,1 2,4 1,5 4,4 0,99
Crataegus monogyna Jacq. 6 1,0 7,0 4,3 9,0 1,7
Frangula alnus Mill. 5 0,8 1,3 1,0 1,7 0,31
Euonymus europaeus L. 3 0,5 1,0 1,0 1,1 -
Sambucus nigra L. 2 0,3 2,5 2,0 3,0 -
Acer saccharinum L. 1 0,2 53,0 53,0 53,0 -
Pyrus pyraster Burgsd. 1 0,2 4,1 4,1 4,1 -
YKynHo Ha 0,25 ha 624 100 - - - -
YKynHo Ha 1,00 ha 2496 100 - - - -

Nerenpa: n — 6poj mepeHux ctadana [kom]; d_ —aputmeTnukm cpearbu npedruk [cm]; d_ . — MuHUManHm
npeuHuk [cm]; d_ —makcumanHu npeuHuk [cm]; s, — cTaHaapAHa aesujaumja npedHnka [cm]
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ANCKYCHJA 1 3AKAYIITNA

Ha np1poaHMM CTaHULWTUMA rBO3AEHOr ApBe-
Ta laHac He NocToje crneyujaiHn HauyMHu (areHcu)
pacnpocTvparba cemeHa 3060r yera je npupoaHo
odHaB/batbe OrpaHMYeHo. YaK HU jak BeTap He
MO}Ke OfHeTM MaxyHe Ha Behe yaasbeHocTH, a
HUje no3HAaTO HM [a ra KopucTe rnogapu
(Werthner et al., 1935). /iuctosu 1 nnoaosu cy
oTpoBHM (Pammel, 1911), 3dor yera je BpcTa re-
HepasHo oTnopHa Ha xepdusope (Janzen, 1976).
C 083upom fa v3rnena Aa He NOCTOje KUBU NpU-
MapHU UAN CEKYHOAPHW MPEHOCULUM cemeHa y
CeBepHoj Amepuum (Zaya, Howe, 2009), npeo-
CTaje BOAaA Kao MO3HaT HauuH Jasbe guctpudyum-
je cemeHa y npupoau (Werthner et al., 1935;
VanNatta, 2009; Zaya, Howe, 2009) nako us-
rnefia Aa BPCTa HWje NpMmapHo npunaroheHa Ha
0Baj BMA pacnpocTupara umajyhu y suay Kpyn-
Hohy 1 Heke Apyre KapaKTepUcTUKe naoga (Zaya,
Howe, 2009). Tako je noctaB/beHa xunortesa Aa
rBo3geHo APBO NpeacTaB/ba €KOJIOWKN aHaxXpo-
HM3aM KOju je y n3ymumparby y Nnpupoam jep mso-
CTajy HeroBnm MPeHOCUOoLM CeMeHa-u3ympau
KPYMHW CUCApU KOjU CY Ce MOT/1e XPaHUTU TOKCUY-
HUM naogoBMMma 6e3 nocnesmua, 3a pPasanky of
AaHalbKX ,,me30xepdurBopa’’, NonyT Kokba U CTo-
Ke, KOju Ce He MOry XpaHUTU TOM BPCTOM XpaHe
(Zaya, Howe, 2009).

3axBasbyjyhun eTHO-60TaHMUYKMM oOuYajuma
ceBepHoamepuuknx MHamMjaHaua, Ha gUCcTpudy-
UMjy U caflallkby apean BpCTe Ae/OM je yTULLA0 U
aHTponoreHu GaKToOp Ha LITa yKasyje jaka Kope-
naupja nsmehy Hekadawmmx HaceodunHa NHanja-
Haua W cajalrer apeana reosfeHor aApseTa
(VanNatta, 2009). Npodnem cnador npupogHor
odHaB/batba BPCTE je AOAATHO OTEXaH MOJIHOM
CTPYKTYPOM Monynaumja, Koje y CBOM cacTasy Ca-
Apke camo cTadna jegHor nona, na Tako y KaHaga-
CKOM feny apeana BpcTe NOCTOjU CaMO HEKOIMKO
NOJIHO PENPOAYKTUBHUX MoMnynaLmja Koje y CBOM
cacTaBy MMajy M MYyLLKa U XeHcKa cTadna, a Behu-
Ha AaHac npeocTanux nonynauuja y KaHagu ce
cacToju o jeaHononHux nHamsemaya (Environ-
ment Canada, 2014).

Ha nospLwmHKu cybcnoHTaHor WwWupeka reosae-
Hor apseTa (0,25 ha) y Tonumaepy ytepheHo je 14
BpcTa Apseha 1 kOyHba ca yKynHo 624 ctadna, no-

yeB 0f, pa3BojHe ¢dase NoamnaTka, BUCUHE MPEKO
1,30 m, ogHOCHO of, TakcaumoHe rpaHuue 1,0 cm,
a rBo34eHO APBO je Haj3acTyn/beHnja BpcTa ca 326
ctadana (52,2%). To yKasyje Aa ce rso3geHo ApBoO
ycnewHo odHaB/ba (M3 cemMeHa U KOPEHOBUX U3-
[aHaKa) Ha aHTPOMOreHo YTULAHOj MOBPLIMHM
KOja je npenywTeHa CyKLLecuju, anun ga He NoKasy-
je MHBA3MBHOCT, jep je WKrpere Ha UCTPAXKMBAHOM
HaNasuLWITY orpaHMYeHo Ha nosplwuHy oz 0,25 ha,
a ca NpeTnocTaB/beHOM LIeHTPaSIHOM MO3ULUjOM
MaTUYHUX cTadana Ha paamjycy of oko 25 m 3a
NPOTEK/IUX CKOPO CefaM AeLeHuja.

[eb/buHCKa CTpyKTypa MoKasyje onagajyhy
pacnogeny v Kaga ce nocmartpa CKynuHa cyo-
cnoHTaHo dopmmupaHux ctadana reosgeHor apse-
Ta ca TakcaumoHom rpaHuuom 1,0 cm n 10,0 cm.
To yKasyje Ha AMHaMWMKY odpacTakba NOBPLUMNHE,
anu 1 Ha npouec nNpupogHor audbepeHLMparba
ctadana y oKBMpPY NOCTUIHYTOT CKaoMa.

Ou4yBaHO ,,MaTM4yHO" cTadno Ha noapydjy Ton-
yuaepa ce rpaHa Beh Ha OKo 2 m of, 3em/be, WTO
je KapaKTepucTMKa xabuTyca ctadana pacimx Ha
ocamu (BunusSevac, 1951). 3a pa3nuky og xadbu-
Tyca maTuyHor ctadna, CKynuHy cydcnoHTaHo pe-
reHepucaHux ctabana KapakTtepuie xabutyc cta-
b6ana pacamx y cactojuHckom cknony. CreneH
BUTKOCTU AOMMUHAHTHMX cTadana cydCnoHTaHo
dopmupaHe ckynuHe nsHocu 75-110, a HUCY eBU-
AeHTMpaHa ctadna yvja ce aedna HUCKO rpaHajy.
Mpema pacnonoxusmm nogauuma (Bobinac,
Stojadinovi¢, 2007; Bobinac et al., 2008) xa-
OuTyc cTtadana reosgeHor ApBeETa Y reOMETPUjCKM
dopmmpaHom 3acagy Ha Ppywkoj fopu, Ha cTa-
HULLITY LIYMe NlyXKHbaKa, rpada 1 ivne, y ctapoctu
78 rogmHa KapaKkTepule cpefrbu NMPeyYHUK no
TemesbHuum 35,0 cm, cpegtba BucuHa 31,8 m m
cteneH BuTtkoctM 90. To yKasyje ga reosgeHo
OPBO Y CAacTOJMHCKOM CK/IOMy OCTBapyje pacT no-
Ke/baH 33 NPOM3BOAHY TEXHUYKUX COPTUMEHATA,
LUTO OBY BPCTY YNHWN MHTEPECAHTHOM Ca NpuBpes-
HOT acrnekTa.

Y3rojHo yodnunyaBarse cydcrnoHTaHo pereHepu-
caHe CKynuHe ctadasa reosgeHor ApBeTa, Koja,
3aje4HO ca 04yBAHUM MATUYHUM cTadnom, cumdo-
NM3yje noyeTak yHouwema ersota y Cpdujy, omory-
huhe HMXOBO ONTMMaNHO SMONOLWWKO Tpajarbe, a
ca tbMMme U Tpajatbe cMMOOIMKE KOojy npeHoce y
OKBUPY KYATYPHO-UCTOPUjCKe LenmHe Tonunaep.
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Abstract: The paper presents the occurrence of subspontaneous dispersal of Kentucky cof-
feetree in the park-forest which is a part of a protected natural area “Topciderski park” in
Belgrade. In 1949, three trees of Kentucky coffeetree not older than 85 years were recorded. In
2016, one sexually reproductive tree was recorded in Topcider which is assumed to be one of
the three “mother” trees recorded in 1949. The diameter at breast height is 94.6 cm and the
height of the tree is 24.1 m. During the past seven decades, the Kentucky coffeetree regenerat-
ed successfully from seed and root suckers in the area that was under anthropogenic influence
and was left to succession, but the Kentucky coffeetree has not shown invasiveness. In the
area of subspontaneous dispersal of Kentucky coffeetree (0.25 ha), all the trees that had diam-
eter at breast height 1.0 cm and more were measured. Fourteen tree and shrub species were
identified with a total of 624 trees and Kentucky coffeetree was the most represented species
with 326 trees (52.2%). In the subspontaneous regenerated group of Kentucky coffeetree, the
diameter at breast height of the thickest tree is 48.2 cm and the highest tree is 25.5 m tall. The
diameter structure of Kentucky coffeetree trees shows the declining distribution. Compared
to the habitus of “mother” tree, that has a slenderness of 25, the habitus of the dominant and
codominant trees in the subspontaneous regenereted group of Kentucky coffeetree is charac-
terized by slenderness of 75-110 that is characteristic of the trees grown in the stand closure.

Key words: Gymnocladus dioicus (L.) K. Koch; subspontaneous dispersal; diameter structure;

slenderness; Belgrade

INTRODUCTION

The Kentucky coffeetree is native to North
America with a range that includes southern On-
tario, then east to central New York, southwest-
ward to Oklahoma, and north to southern Minne-
sota (Harlow et al., 1996). In the area of Lake
Michigan and Huron it grows up to 33 m in height
and up to 100 cm in diameter. In virgin forests, it
branches close to the ground (Petrovié, 1951).
The root system is deep, widespreading, the tree
is wind-firm (Van Dersal, 1938). The wood is
used for railroad ties, fence posts and rails, gen-
eral construction, fuel, etc., and the seeds were
used as a coffee substitute (“coffeetree”) (Alden,
1995). Although the Kentucky coffeetree natural

range is wide, it is nowhere abundant and it can
be found at the edges of woods and along
streams (Werthner et al., 1935). It is typically
distributed as widely separated single trees or
small groves that are presumably clonal that is
the result of root suckering (McClain, Jackson,
1980). The Kentucky coffeetree has the ability to
withstand only infrequent flooding of short dura-
tion and the floodplain and lighter textured allu-
vial soils seem to be the optimum sites for the
species. It comes in the range from 5.4 to 8.2 pH
values. In nature, it builds communities with
many tree species and some of the most impor-
tant associates of the Kentucky coffeetree are
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Juglans nigra L., Celtis occidentalis L., Ulmus
americana L., Quercus rubra L., Acer saccharum
Marsh. (McClain, Jackson, 1980). It can grow
in drought and poor soil conditions (Petrovi¢,
1951) and has the ability to withstand very low
temperatures up to -34 °C (Elias, 1980).

The species is dioecious (Harlow et al.,
1996), i.e., with male and female flowers on sep-
arate trees. According to IdZojti¢ (2013), the
Kentucky coffetree has functionally single sex
flowers, and female flowers have rudimental sta-
mens. According to some references, there can be
found (Jovanovié¢, 2000) or are recorded
(Karas, 2003), trees with bisexual flowers. The
Kentucky coffeetree flowers in May-June, the fruit
is available in September (Van Dersal, 1938)
and persists unopened on the branches through
the winter (Werthner et al., 1935; Van Dersal,
1938). The Kentucky coffeetree is rarely attacked
by insects and disease, and the leaves are poison-
ous to cattle (Van Dersal, 1938).

The Kentucky coffeetree is not grown widely
in Serbia. In the area of Belgrade, the Kentucky
coffeetree is included in the group of “successful-
ly domesticated species” (Mari¢, 1933). Accord-
ing to Jovanovi¢ (1950), there is a site with
Kentucky coffeetree in Topcider and Zemun, with
diameter at breast height of the trees up to 45
cm and tree height up to 20 m. One tree in Ze-
mun is protected as a natural protected asset
(Karas 2003; Karas et al., 2003). According to a
review of the distribution of introduced tree spe-
cies until the middle of XX century, the Kentucky
coffeetree was mostly grown in parks and hunting
grounds in the area of Vojvodina, and it was re-
corded on one site in Belgrade (Topcider) with
three trees with diameter at breast height 68-72
c¢m and total height of 16-18 m (Petrovi¢, 1951).
In the Botanical Garden “Jevremovac”, a group of
13 trees was recorded, with diameter at breast
height of 7-50 cm and total height of 6-23 m
(Jovanovic¢-Juga, 1998). In the arboretum of
Faculty of Forestry in Belgrade, at the end of
2017., a group of 18 trees was measured by the
authors of this paper with the diameter at breast
height 12-41 cm and height 14-25 m. Smaller
groups of thinner (younger) trees are present on
other sites across Belgrade, and one more group
of Kentucky coffeetree is represented in Topcider,
on the left bank of the Topcider river.

Kentucky coffeetree is potentially very produc-
tive, and can be considered as a fast-growing tree
species on pedunculate oak sites in Serbia (in a
plantation on Fruska Gora on a site of pedunculate
oak, hornbeam and linden on deluvium, in age of
78 years, the maximum recorded tree height is
36.5 m and the maximum diameter at breast
height is 48.8 cm) which makes this tree species
economically interesting (Bobinac, Stojadi-
novié¢, 2007; Bobinac et al., 2008). The anatom-
ical research conducted on Kentucky coffeetree in
Serbia show that the Kentucky coffeetree has
good properties of the woodand is especially rec-
ommended for recultivation of degraded sites
(Vilotic¢ etal., 2011; Jokanovi¢ et al., 2015), so
it is justified to grow the species in Serbia.

However, in order to recommend an alloch-
thonous tree species for introduction safely, it is
necessary to verify its reproductive potential, and
first of all, the invasive potential. One of the im-
portant points in defining the invasive potential
of a species is the knowledge of the species re-
productive biology and in particular that of seed
production, seed longevity and dispersal ability
(Binggeli et al., 1998). Otherwise, the intro-
duced tree species with invasive potential, espe-
cially with the help of anthropogenic factor, may
in a relatively short period achieve such a partic-
ipation in the stand structure to push out the au-
tochthonous tree species. In Serbia, there are 17
tree species that are invasive or potentially inva-
sive and may represent a different degree of bio-
diversity risk (Grbi¢ et al., 2007), and a high bi-
odiversity risk was recorded for the most
represented invasive neophytes (tree of heaven
and ash-leaved maple) in protected areas in Ser-
bia (Bobinac 2012, 2013; Bobinac et al.,
2016a, 2016b). This implies the need for defini-
tion and application of specific silvicultural meas-
ures in forest management in order to preserve
the biodiversity of autochthonous tree species
and to stop the dispersal of invasive species (Bo-
binac, Sijac¢i¢-Nikoli¢, 2014a, 2014b; Bo-
binac et al., 2016c).

The occurrence of subspontaneous dispersal
of Kentucky coffeetree in urban areas was record-
ed by means of generative (Jurkovié, 1988;
Karas, 2003), vegetative (Petrovi¢, 1951) and
generative and vegetative reproduction (Jovano-
vié, 1950; Jovanovié-Juga, 1998; Bobinac,
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Stojadinovi¢, 2007; Bobinac et al., 2008).
Therefore, according to Tucovi¢ (1990), previous
setting of experiments and the reaction of plants
in @ new environment may give a more precise
answer about the success of introduction.

The aim of this paper is to point out the sub-
spontaneous dispersal of Kentucky coffeetree in
the area of Belgrade, in a protected natural area
“Topciderski park”, and to contribute to a better
understanding of the adaptive mechanism of this
tree species in urban environments.

MATERIALS AND METHODS

Research object

In the area of Topcider, in the vicinity of a
train station, in 1949, three trees of Kentucky cof-
feetree were recorded, with diameter at breast
height 68-72 cm and total height 16-18 m in esti-
mated age not older than 85 years. Numerous
saplings were recorded aswell around the trees
(Petrovi¢, 1951).

According to the stated age of planted trees
it comes out that the trees were planted in the
period of Serbian history that is represented by
the rule of Dinasty of Obrenovi¢, Prince Milo$
(1830-1839 and 1959-1960) and Prince Mihailo
(1840-1842 and 1960-1968), Defenders of the
Constitution and Prince Aleksandar Karadordevic¢
(1842-1858). Prince Milos defined the purpose of
the court complex during his first rule which was
changed once the Defenders of the Constitution
came to power. The explicit political connotation
of the area of Topcider which was in the center
of Serbia’s social life and where Prince Milo$’s pri-
vate domain was realized in the first place, was
suspended. Therefore, the court complex was de-
clared for public space, purposed for “joy for the
people”. The basic idea of Topclider as a public
space, opened for citizenship, was accepted by
Prince Milos in the period of his second rule. So,
in changed political circumstances and limitations
to ruler’s power, his intentions from the period of
the first rule to raise a forest (“gaj”’) in Topcider
of different tree species, came to expression (Mi-
trovic¢, 2008). The landscape around Topcider
Residence had agricultural character, and from

the By-law about the duties of the householders
in TopcCider in 1837 it is evident that Prince Milo$
planned the “gaj”’ so various tree species were
ordered from Vienna (Vladisavljevi¢, 1991;
Mitrovic, 2008).

At the end of 2016, on described Kentucky
coffetree site in TopcCider, one sexually reproduc-
tive tree was recorded with diameter at breast
height 94.6 cm and height of 24.1 m. Objectively,
it can be assumed that the tree belongs to for-
merly planted three trees and that its approxi-
mated age is over 150 years. In close proximity of
the tree, a large number of younger trees of Ken-
tucky coffeetree are present aswell as numerous
saplings which are assumed to be a result of the
subspontaneous dispersal of originally planted
trees. Besides the Kentucky coffeetree, the area
is covered by many tree and shrub species in dif-
ferent stages of development.

The stated site of Kentucky coffeetree belongs
to protected natural area “Topciderski park’ and
is situated on the left bank of the Topcider river
in a park-forest (so-called unity “B”). In that area,
in the middle of XIX century, pedunculate oak,
wild pear, field maple, linden and beech were
planted in a wide spacing. These trees are pre-
served to some extent today and have great aes-
thetic value. The unity “B” was formed after the
World War 1l, when reforestation of Savski venac
was performed as a part of an act of reforestation
in a wider area of Belgrade, and today it repre-
sents the least arranged part of the natural pro-
tected area (2016).

The area of Belgrade is characterized by hu-
mid continental climate with mean annual air
temperature of 12.5 °C and annual precipitation
of 690.9 mm. The highest measured temperature
is measured in July (43.6 °C) and the lowest in
January (-18.2 °C) based on the period 1981-2010
(2017a). The Kentucky coffeetree site is in the val-
ley of Topcider river, and the biggest part of the
valley is between 78 and 80 m above sea level
(2016). Before the regulation of the Topcider riv-
er, the area was flooded, and in the vicinity of the
court complex, the river formed an island (Mi-
trovic, 2008).

According to recent syntaxonomic principles
(Tomi¢, Rakonjac, 2013), the Kentucky coffee-
tree site is characterized by the driest variety of
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pedunculate oak-narrow leaved ash forests-Frax-
ino angustifoliae-Quercetum roboris B. Jovanovic¢
& Tomi¢ 1979, subass carpinetosum betuli Tomic
2007 (syn. Carpino-Fraxino-Quercetum roboris
Mis. et Broz 1962), (2016), on humogley soil
(Ljubici¢, 2017).

The cultural-historical complex of Topcider de-
scribes in the best way the complete national,
cultural, historical and economic development of
Belgrade and Serbia since 1830 until today
(2017b). In the close proximity of the Residence
of Prince Milos, the first park heritage in main-
taining the garden architecture was created based
on the European model in Serbia with a monu-
mental London plane tree within it (Karas et al.,
2003, Corovié, 2015). The cultural-historical
complex of Topcider with monumental wild pear
tree - “Topcider pear” less known until now (Bo-
binac et al, 2016d), and a new species Carya
illinoinensis (Wangenh.) K. Koch., for allochtho-
nous dendroflora of Belgrade and Serbia within
monumental heritage of the first Serbian sugar
factory in Cukarica, as integral part of cultural-his-
torical complex of Topcider (Bobinac, Perovic,
2014), and with preserved “mother” tree and
numerous saplings of Kentucky coffeetree which
symbolizes the beginning of the introduction of
allochthonous tree species to Serbia, gets a new-
content so the main function is better expressed.

Data collection and processing

Subspontaneous dispersal of Kentucky coffee-
tree was analyzed in Topcider where one sexually
reproductive tree with estimated age over 150
years is preserved. Compared to the original de-
scription of the mother trees and their numerous
saplings (Petrovic¢, 1951), the further trajectory
of the subspontaneous dispersal of Kentucky cof-
feetree amounts 67 years on an area that was
under anthropogenic influence.

At the end of 2016., the location of the origi-
nal plantation of Kentucky coffeetree in Topcider
was reconstructed. The presence of one of the
“mother” trees was confirmed. The habitus and
diameter at breast height are different compared
to a large group of younger trees of the same
species.
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The total area where Kentucky coffeetree is
represented was determined. On the area of 0.25
ha almost all of the Kentucky coffeetree trees
were included starting from the sapling stage
(height over 1.3 m, diameter measurement
threshold 1.0 cm). Objectively assumed, these
trees come from seed or root suckers of the three
mother trees on this site.

In the area of subspontaneous dispersal of
Kentucky coffeetree, the diameter of all tree and
shrub species with a height over 1.3 m was meas-
ured. Along with the measurement, the trees of
Kentucky coffeetree were classified in three bio-
logical positions using the three-step classifica-
tion: BP-1 dominant trees (classes 1 and 2 in
Kraft’s classification), BP-2 codominant (class 3 in
Kraft’s classification) and BP-3, suppressed trees
(class 4 in Kraft’s classification with only alive
trees taller than 1.3 m included).

In a group of subspontaneous regenerated
trees of Kentucky coffeetree in every of 10.0 cm
diameter classes, 5 heights were measured using
a Vertex lll clinometer. The gathered data were
used for the construction of height curves and
determining the mean and dominant height of
the trees.

To characterize the growth conditions of Ken-
tucky coffeetree based on the elements from the
model of height curve, the slenderness was cal-
culated in different diameter and biological cate-
gories of trees (h:d, ,) and compared to a slender-
ness of the “mother” tree. Statistical indicators of
growth elements and diameter structure are
shown using the basic numerical parameters
(Stamenkovi¢, Vuckovic, 1988).

RESULTS

At the end of 2016., one sexually reproductive
tree of Kentucky coffeetree which is objectively
assumed to be one of the originally described
three mother trees not older than 85 years in
1949 was recorded in Topcider (Petrovié, 1951).
The diameter at breast height of the tree is 94.6
cm and height 24.1 m, it was branching already
at about 2 m above ground, and the appearance
of the butt indicates that the origin of the tree is
from the seed. According to the age estimated in
1949, the tree is over 150 years old (Figure 1).
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Figure 1. The appearance of the butt and trunk (left) and the habitus of the "mother" tree of Kentucky

coffeetree in the surrounding of subspontaneous regenerated trees (right) in TopCider (Photo: M. Bobinac,

November, 2016.)

Besides the aforementioned “mother” tree in
the area of 0.25 ha, there is a group of Kentucky
coffeetree trees whose number, habitus, diameter
structure, etc., suggest that they are originated
from seed or root suckers of originally planted
trees (Figure 2).

The diameter of the thickest Kentucky coffee-
tree tree in a subspontaneous regenerated group
is 48.2 cm which is 0.51 of the diameter of
“mother” tree, and its height is 1.4 m higher than
the height of the preserved “mother” tree. Start-
ing from the measurement threshold of 1.0 cm,
Kentucky coffeetree in the subspontaneous re-
generated group is represented by 325 trees
(1300 per hectare) where 10.5% are in a domi-
nant layer, 3.4% in codominant layer and 86.1%
in the understory layer (Table 1).

When the number of trees in the subsponta-
neous regenereated group is observed, starting
from the measurement threshold of 10.0 cm, the
Kentucky coffeetree is represented by 70 trees
(280 per hectare), with 48.6% in dominant, 15.7%
in codominant and 35.7% in the understory layer.
The relative variation of tree diameter around the

mean diameter is 0.48-2.28 d , and the relative
variation range is 1.80 d_. Codominant trees are
twice thinner compared to dominant trees, and
the diameter structure of dominant and codomi-
nant trees has a positive asymmetry and heavier
tails (platykurtic distribution) while the variation
coefficient is 19.2-29.0%. The suppressed trees in
the area that is in the growing process have the

\
t

Figure 2. The habitus of subspontaneous regenerat-
ed trees of Kentucky coffeetree in Topcider (Photo:
M. Bobinac, November, 2016.)
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Table 1. The diameter structure of subspontaneous regenerated trees of Kentucky coffeetree on the area

of 0.25 ha with measurement threshold of 1.0 cm

Species Category n % d d . d_. S cv skew kurt
BP-1 34 105 30.0 17.0 482 871 290 0423 -0.987

Gymnocladus BP-2 11 34 158 116 214 3.04 192 0324 -0.597

dioicus (L.) K.

Y BP-3 280 8.1 48 10 167 326 674 0856 -0.011
Total 325 100 7.8 1.0 482 887 113.0 2346 5.597

Table 2. The diameter structure of subspontaneous regenerated trees of Kentucky coffeetree on the area of

0.25 ha, with measurement threshold of 10.0 cm

Species Category n % d, d . d_ Sy cv skew kurt
BP-1 34 486 300 17.0 482 871 290 0.423 -0.987

Gymnocladus BP-2 11 15.7 158 116 214 3.04 19.2 0.324 -0.597

dioicus (L.) K.

Koch BP-3 25 357 115 101 167 1.60 139 2.082 4.435
Total 70 100 21.2 101 482 10.75 50.8 0.855 -0.379

expressed positive asymmetry and mesokurtic
distribution. In the measurement threshold of 1.0
and 10.0 cm, the suppressed trees are represent-
ed by trees that are moving from the categories
of a higher biological rank in the process of natu-
ral differentiation and the trees that are “growing
inside the structure” of the group (Table 2).

The diameter distribution of the Kentucky cof-
feetree trees in the measurement threshold of
1.0 cm and 10.0 cm shows the declining distribu-

tion and the distribution of dominant trees shows
the lesser participation of thinner trees what
points out to the process of differentiation in the
group (Diagram 1).

The height curve shows a distinct degree of
rising which is characteristic for the irregular
stands, and the slenderness, as a numerical ex-
pression of diameter and height growth conditions
of Kentucky coffeetree on the area of subsponta-
neous dispersal is in the range from 160 in the
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Diagram 1. The diameter structure of the subspontaneous regenerated group of Kentucky coffeetree trees
in the measurement threshold of 1.0 cm (left) and 10.0 cm (right)
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Diagram 2. The height curve (left) and the slenderness (right) of subspontaneous regenerated Kentucky

coffeetree trees

trees with diameter 5 cm, to 52, in the trees with
diameter 45 cm (Diagram 2). The slenderness of
“mother” tree is 25, that is twice as lower value
compared to the slenderness of the dominant
trees in the subspontaneous regenerated group.
In the area of subspontanous dispersal of Ken-
tucky coffeetree (0.25 ha), nine tree species and
five shrub species were identified with 624 trees

(2495 per hectare) that invaded the area. In the
total number, tree species are represented by
96%, and shrub species with 4%, starting from the
sapling stage over 1.30 m of height. The Kentucky
coffeetree is represented by 326 trees and has
the participation of 52.2% of the total number of
trees, i.e. 54.3% of total number of trees in the
tree species group (Table 3).

Table 3. The numerical indicators of diameter structure of represented species in the area of

subspontaneous dispersal of Kentucky coffeetree

Species n % d, d .. d Sy
Gymnocladus dioicus (L.) K. Koch 326 52.2 8.1 1.0 94.6 10.08
Acer campestre L. 143 22.9 5.2 1.0 55.0 8.65
Ulmus minor Mill. 56 9.0 5.3 1.0 23.9 4.65
Prunus cerasifera Ehrh. 32 5.1 7.3 2.6 27.4 5.17
Tilia tomentosa Moench. 24 3.8 9.4 1.2 55.0 12.51
Acer tataricum L. 10 1.6 4.9 2.2 12.1 2.95
Cornus sanguinea L. 8 13 &3 1.0 7.2 2.22
Carpinus betulus L. 7 1.1 2.4 1.5 4.4 0.99
Crataegus monogyna Jacq. 6 1.0 7.0 4.3 9.0 1.7
Frangula alnus Mill. 5 0.8 1.3 1.0 1.7 0.31
Euonymus europaeus L. 3 0.5 1.0 1.0 1.1 -
Sambucus nigra L. 2 0.3 2.5 2.0 3.0 -
Acer saccharinum L. 1 0.2 53.0 53.0 53.0 -
Pyrus pyraster Burgsd. 1 0.2 4.1 4.1 4.1 =
Total on 0.25 ha 624 100 - - - -
Total on 1.00 ha 2496 100 - - - -

Legend: n — the number of measured trees; d_—arithmetic mean diameter [cm]; d — minimal diameter

[em]; d,

X

— maximal diameter [cm]; s, — standard deviation of diameter [cm]
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DISSCUSSION AND CONCLUSIONS

On natural sites of Kentucky coffeetree, there
are no special means of dispersal of the fruit, so
the natural distribution of the fruit is scanty. Even
a strong wind cannot carry the pods far and it is
not known that the rodents are storing them for
food (Werthner et al., 1935). The leaves and the
fruit are poisonous (Pammel, 1911), so the spe-
cies is generally resistant to herbivory (Janzen,
1976). Given that there seems to be no living pri-
mary or secondary dispersal agents of Kentucky
coffeetree seeds in North America (Zaya, Howe,
2009), water remains as the only known dispersal
agent of Kentucky coffeetree in natural conditions
(Werthner et al., 1935; VanNatta, 2009; Zaya,
Howe, 2009), although it seems that the species
is not primarily adapted to a such mean of disper-
sal having in mind the size and other characteris-
tics of the fruit (Zaya, Howe, 2009). It is hypoth-
esized that the Kentucky coffeetree is an
ecological anachronism, sinking to extinction in
the wild because the large mammals as dispersal
agents, who could have eaten the fruit and its
toxins without ordeal, are missing. Unlike the
megafauna, the “mesoherbivores” like horses and
cattle cannot eat the Kentucky coffeetree fruit
(zaya, Howe, 2009).

Thanks to the Native American ethno-botani-
cal practices, the influence of human shaped the
current range of the species to a certain extent
which is suggested by the strong correlation be-
tween current stands of Kentucky coffeetree and
former Native American settlements (VanNatta,
2009). The problem of a limited natural regener-
ation of the species is even bigger having in mind
that single-sex populations exist in nature. In the
Canadian part of the species range, there are only
a few sexually-reproducing populations that have
both male and female trees and most extant pop-
ulations consists of single-sex individuals in Can-
ada (Environment Canada, 2014).

In the area of subspontaneous dispersal of
Kentucky coffeetree (0.25 ha) in Topcider, 14 tree
and shrub species were identified with 624 trees
in total, starting from the development stage of
saplings, with height over 1.30 m, i.e. the meas-
urement threshold of 1.0 cm. The Kentucky cof-
feetree is the most represented tree species with
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326 trees (52.2%). This points out that the Ken-
tucky coffeetree successfully regenerates (from
seed and root suckers) in the area that was under
the anthropogenic influence and left to succes-
sion, but the species is not showing the invasive-
ness because the dispersal on this site is limited
to the area of 0.25 ha and with assumed central
position of the mother trees in a radius of 25 m
for almost the last seven decades.

The diameter structure shows the declining
distribution when the group of subspontanoeusly
formed Kentucky coffeetree trees is observed in
the measurement thresholds of 1.0 cm and 10.0
cm. This points out to the dynamics of growing in
the area, and to the process of natural differenti-
ation of the trees in the formed canopy, aswell.

The preserved “mother” tree in the area of
Topcider was branching already at 2 m above the
ground, which is a characteristic of the habitus of
solitary trees (BunuSevac, 1951). Unlike the
mother tree, the group of subspontanously re-
generated trees is characterized by the habitus of
trees grown in the stand closure. The slenderness
of the dominant trees of the subspontaneous
formed group is 75-110, and there are no record-
ed trees with branching close to the ground. Ac-
cording to available data (Bobinac, Stojadi-
novic, 2007; Bobinac et al., 2008), the habitus
of Kentucky coffeetree trees in geometrically
formed plantation at Fruska Gora, on the site of
pedunculate oak, hornbeam and linden, in the
age of 78, is characterized by the mean basal di-
ameter 35.0 cm, mean height of 31.8 m and slen-
derness of 90. This points out that Kentucky cof-
feetree in the stand closure can acquire the
desirable growth for the production of technical
assortments which makes this tree species inter-
esting from the aspect of economy.

The silvicultural shaping of the subsponta-
noeusly formed group of Kentucky coffeetree
trees which, together with the preserved mother
tree symbolizes the beginning of the introduction
of the allochthonous tree species in Serbia, will
enable their optimal biological continuence, and
with it, the symbolics that is translated to the cul-
tural-historical complex of Topcider.
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