FNAACHUK LLIYMAPCKOI ®AKYATETA 6p. 111

UDK: 581.9:582.632.1(497.11)

UDK: 630*176.1 Alnus cordata(497.11)
OpurMHaNHu Hay4YHM pag,

DOI: 10.2298/GSF1511021B

BIBLID: 0353-4537, 2015, ctp. 21-36

HUTAAUJAHCKA JOBA (ALNUS CORDATA /LOISEL./ DESF.) - HOBA
BPCTA 3A AAOXTOHY AEHAPO®PAOPY CPBUJE

Ap Maprus Bo6usary, Yrusepsurer y Beorpaay — Illymapcku gaxyarer (martin.bobinac@sfbbg‘ac.rs)

Ap Crnima AHApAIIes, BUIIN HaydHU capapHrK, Yausepsuter y Hosom Capy - MucTHTYT 32 HM3HjCKO ITyMapcTBO U

JKUBOTHY CPEAUHY

Ap Mapko Heposmh, AotieHT, YausepsuteT y beorpaay — [lymapcku dpakyarer
MACT. MHOK. IyM. AHAPHjaHa anep)KMBKOBMh, AokTopaHa, Yausepsutet y beorpaay — Illymapcku gaxyarer

Bypa Jopruh, LLna,

M3Bog: Y paay je onucaHa cTpaHa BpcTa Alnus cordata/Loisel./Desf. (uTanujaHcka josa,
KOp3MKaHCKa joBa, CpLovKa joBa), (Betulaceae /Loisel./ Duby), koja Ao caga Huje HaBedeHa y
neHapodnopn Cpbuje. Ctabna ntanmnjaHcke jose y orneaHOM 3acaay Ha noapydjy Epaesuka, y
ctapoctvt 11 roamHa, nmajy 2,00py BUTANHOCT U KapakTepucTuke H6p3or pacTa, a o4 10. roaunHe
nnogoHoce. BucmHa ctabana 6una je y pacnoHy 10,4-16,2m, a npcHK npedyHunk 14,6-34,9cm.
MopdonouKke KapaKTePUCTUKE JIMCTOBA, MIOAOHOCHMX oOpraHa (,Wwuwapuua”) U MmyLKux
peca Hanase ce y rpaHuLama Koje cy NnpuKasaHe 3a BPCTY y IMTepaTypu, anun noKasyjy BeNnKy
BapujabunHoct. O4 MOMEHTa OCHMBathba 3acaja KOHCTATOBaHAa je amnconyTHa MMHUMAsHA
TemnepaTypa Basayxa Ha 00K 0j METEOPO/OLWKO] CTaHuUM Cpemcka MuTposuLa oa—26,5°C,
na ce MoKe NPeTnocTaBuTH Aa BpcTa AoOpPOo NOAHOCK HUCKe TemnepaType. Ha OCHOBY npoyye-
HWX 0COOMHa, BpcTa &1 morna aa ce raju y Cpdnjm, Kao AeKopaTUBHa, y ypdaHMM noapyyjuma u,
Kao dp3opacTyha, y WWYMCKMM NaaHTaxKama 3a Npomn3BoArby duomace.

KmyuHe peun: Alnus cordata /Loisel./ Desf., aeHapodnopa, anoxtoHa BpCTa, MHTPOAYKUM]A,

Cpduja

YBOA

Poa, Alnus Gaertn. (Betulaceae (Loisel.) Duby)
cagpun 30 Bpcta Apseha un xdyra pacnpocTpa-
HEHUX Y CEBEPHO] yMepeHoj 30HM Ha MeauTte-
paHy, a y jy*kHoj xemucdepn y odbnactn AHga ao
ApreHTuHe 1 Yunea (Tatic i Blecic, 2002). Y okBupy
pona Alnus Gaertn. Erhardt et al. (2008) HaBoae
35 BpcTa, a Jovanovic¢ i Cvjeti¢anin (2012) HaBo-
ne 40 TakcoHa, og, Kojux cy y Cpduju Tpu camo-
Hukne spcte: Alnus glutinosa (L.) Gaertn., upHa
joBa, Alnus incana (L.) Moench, cvBa, 6ena josa
n Alnus viridis (Chaix) DC., 3eneHa josa. BehuHa
BPCTa jOBa Be3aHa je 3a BAaKHa cTaHuwTa. OHe

pacTy Ha MNOAPYYjy MOYBAPHMX M MAABHUX LUYMa,
y3 odane NoOTOKa, peKa v jesepa, a nojesnHe pac-
TY Uy NAAHUHCKMM noapydjuma o 2800 m Haa-
Mopcke BucuHe (Vanden Heuvel, 2011). Bpcte 13
pona Alnus Gaertn. cy azoTodukcaTopu 1 ca Tor
CTQHOBMLUTA CYy BaXkHe MUOHMPCKe BpcTe (Benson
et al., 2004).

MpucyctBo Alnus cordata (Loisel.) Desf., (uta-
/IMjaHCKa joBa, KOP3MKaHCKa joBa, CPLO/MKA joBa)
00 caga Huje 3adenexeHo y Cpduju. To je ancro-
nagHoO APBO Cpeare BUCUHE, AocTuke 17-25 m,
a A0 28 m y NOBO/BHMM YCNOBMMA, Ca MPCHUM
npevYHnKom Ao 65 cm, a makcumanHo 3 m. Bpcra
je &p3or pacTta, Moxe Aa AOCTUrHe npeko 15 m
BucKHHe 3a 20 roamHa. Kpowmba je rycra, usgyre-
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Ho KynacTa. Kopa je cBetno cnBocmeha, KacHuje
mat cmeha, ca SpojHMM neHTMLEenama, ayro Bpe-
MeHa rnaTKa, a KacHuje HewWwTo ucnyuana v ca no-
jeAAHAYHUM MONPEYHUM, LUMPOKUM U MAUTKUM
nykotnHama (Mitchell, 1979; Shaw et al., 2014).
MpaHuMUe cy upBeHKacTocmehe, rnaTke, ca 1eHTU-
uenama. MynosblUm Cy jajacTu, AyKMHE OKO 5 mm
ca 40 5 mm ayrom neTesbKOM, CBETN03ENEHU, Me-
CTMMMYHO TYCTO LpBeHKacTocMmehe MyHKTUpaHu.
Mnaam cy nenseuBu, a nHadve cy roam (Mitchell,
1979; Kriissmann, 1984). Tlyno/bLUy W NA0AOHOCHK
opraHu (,Wnwapuue”) cy HajkpynHujn mehy canm
BpcTama poaa Alnus Gaertn. (Ducci, Tani, 2009).
JInctoBu cy jajactor Ao oKpyrnactor od/MKa, Ha
BPXY 3alWusbeHn, no odoay CUTHO HasydsbeHu, ca
NMUQA CjajHO 3eN1eHun, a ca Haau4ja CBeTAMjM 1 ca
peTkMMm Yynepumma phacTux anaymua y3 nucHe
Hepge. [yxuHe cy 5-10 cm, a wupuHe 5-7cm.
OcHoBa nucTa je cpuacta (Russel et al., 2007;
Shaw et al., 2014). KpajeBn NUCHUX Hepasa ce
BU/byLWKacTo aene (Eiselt, Schréder, 1977). Me-
Te/bKa ncTa je ayra 2-3 cm (Kriissmann, 1984). Y
jeceH nuctoBu He merbajy Oojy M onaadajy 3eneHu
(Ducci, Tani, 2009). NTanujaHcka josa je jeaHonon-
Ha ¥ jeaHOAOMa BpPCTa. PenpoayKTUBHY 3penoct
poctuxe y yspacty 10-12 roamHa. MyLWwKu LBeTOBM
ce cacToje o4 5-6 peca, kyTo3eneHe doje, AyxKnHe
7-10 cm (Mitchell, 1979, Ducci, Tani, 2009). *eH-
CKW LiBETOBM Cy Takohe pece, ycnpasHe, Hanase
ce M3HaZ MyWKKX, LupBeHe cy doje 1y dasn nyHe
peLLenTUBHOCTM AyKMHE Cy OKO 5 mm 1 Hanase
ce Ha neTesbkama ayrum 2 (5) cm (Mitchell, 1979;
Shaw et al., 2014). *eHcke pece ce jaBbajy noje-
OMHAYHO MAM 0 3y UBacTu (Ko4, OCTasmx eBporn-
CKMX joBa MMa 3-8 »KeHCKux peca y usactm) (Wall,
1964). I MyLIKM 1 KeHCKK UBeToBM ce popmmpa-
jy TOKOM 3MMe, a OTBapajy ce HapeaHOr npose-
ha (Ducci, Tani, 2009). NTanujaHcka joBa LBeTa Y
mapTy v anpuny (http://luirig.altervista.org/flora/
taxa/index1.php?scientific-name=alnus+cordata;
Flora Italiana 2015). Oa eHCKMX LBETOBa ce
bopmmpajy NAoAOHOCHKM opraHu (,Wwuwapuue”),
Koje cy HajkpynHuje mehy cBMM joBama. JajacTtor
cy 0dnnka, LupBeHKactocmehe doje, AyKMHE OKO
2,5cm, a wupuHe oko 1,8 cm (Ducci, Tani, 2009). Y
NN0A0OHOCHUM WHWLWApMLAMa ce Hanase naoL0Bu-
opallnLe, Koju Cy BP0 CUTHU U OKPU/BEHW NAY-
TaCTUM [0AATKOM KOjU CNY}KM 33 NANBakbe Y BOAM
(Mitchell, 1979). BpcTta je aHemobuaHa, ceme ce
pacejasa BeTpom (Russel et al., 2007).
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Cnuka 1. CemeHckM Apean utanumjaHcke jose (Alnus
cordata (Loisel.) Desf. (Ducci, Tani, 2009)

Apean UTanmnjaHcke jose je manu, NPBeHCTBEHO
ce jaB/ba y Wtanuju, y noapyyjy jyxKHUX AneHnHa
(npoeuHumMje basmnukata, Kanadpuja n KamnaHu-
ja), a Uma je 1 Ha NaaHMHamMa cesepomncTouHe Kop-
3mKe y ®paHuycKkoj. PacTe y pacnoHy HagMOPCKMX
BucuHa 200-1600 m (Ducci, Tani, 2009), (Cnvka 1).

Y OKBMpY NPMPOAHOr apeana pacTe Ha pas3nu-
YUTUM 3eM/BULITMMA, Makbe je Be3aHa 3a BAaKHe
TepeHe of BehuHe Apyrux BPCTa OBOr poAa, A0-
Opo ycnesa Ha Kpedrbaykoj noasiosu. To je xenu-
odunHa ao nonycumodmaHa spcta (Russel et al.,
2007; Shaw et al., 2014). Mpedepnpa BnaxHa
3eM/bULWTa dorata XyMycom, anu ce afantmpa Ha
Pa3MYMTa 3eM/bULLITA U MOXKe Aa ce Hahe 1y Kce-
POOUNHUM LIyMaMa Y HWU3MjamMa UK MAAHUHCKUM
npeaenvma. Ha cnabo ApeHnpaHum TepeHnma u
y Aenpecujama dopmupa rycte wymapke. Jodpo
noAHoOCK MpaseBe, a OTMNOPHA je WU Ha MpPUCYCTBO
MOPCKe conn y Basayxy (Botanica, 2004, Shaw et
al., 2014). UTannjaHcka joBa je MMOHMPCKA BPCTa,
wTo joj omoryhyje na Op30 KONOHM3Yyje nporane
HacTasle Ce4OM CacTojuHa OYKBe M MUTOMOT KecTe-
Ha. Ha Taj HauMH oHa dopmMpa YncTe cacTojuHe.
Takohe je cnocodHa Aa Hacenu n cactojuHe LpHoOr
dopa y BAaKHUUM ycnoBuma. AABEHTWMBHM Ny-
No/bLUM OOMYHO MPEXKMBE Ha Makby MOC/E WYMCKMX
noapa 1 cnocodHM cy Aa Bpao dp3o popmmnpajy
nsdojke (Ducci, Tani, 2009).

NTannjaHcka joBa je dp3opactyha 1 NMoHUp-
CKa BpcTa. Kao 1 cee BpcTe n3 poaa Alnus Gaertn.
WTanujaHcka joea nosehasa MNOAHOCT 3eM/bU-
WTa, KPO3 CMMOMOTCKY aKTMBHOCT ca OakTepujom
asotoduKcaTtopom Actinomyces alni (Frankia alni)
Koja ce Hanasm Ha Kopeky, Kao 1 onaanum ANCTOM
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Kojum nodosbliaBa cactaB xymyca (Benson et al.,
2004).

[pBo je upseHKacTo-HapaHLacTe doje, ca Wu-
POKMM NPCTEHOBMMA MpMpacTa, WTo je nocneau-
ua 6p3or pacTta. KBanuTeT ApBETa je CIMYaH OHOM
Koa, XMOPUAHUX TOMOANA, 8/ je APBO UTaNnjaHCKe
joBe Texe, BUMLIE Ce yTexe, a OTnopHuje je Ha
caBujarbe. [IpBO HMWje TpajHO y aTMocdepCKum
YCNOBMMaA, a/Nu je TPajHO W He CTpada Of Tpyie-
M YKOJIMKO je NoTon/beHo y BoAy. KopuiheHo
je 3a Temesbe Kyha 1 moctoBsa y BeHeuuju. [pso
Ce KOPWCTM Yy CTONApCTBY, pe3dapcTBy, TOKAPCTBY,
Kao W y NpOM3BOAHM HaMellTaja, Wwnepnaoya u
namnepuje. Kopuctu ce v 3a orpes (Ducci, Tani,
2009; Shaw et al., 2014). BcTa je rajeHa y wymap-
ctBy y ®paHuyckoj u Utanuju (Mitchell, 1979). Y
LeHTpanHoj Mtanmju je macoBHO KopuwheHa 3a
nowymsbaBarbe €1ado APeHUpPaHUX U BAAMKHUX
3eM/bULLTA, Y arpollymapcTsy M paau 3awTtute
3eM/bMLUITa OZ, epo3unje y NAaHMHCKUM Npeaenu-
Ma. Y HOBMWje Bpeme ce MacoBHO KOPWUCTM 3a 3a-
WITWUTY NAaHTaxKa opaxa (Juglans regia L.), Tpewre
(Prunus avium L.), Ka0 M OCTanMX NAEMEHUTUX NN-
whapa (Shaw et al., 2014). Taju ce n Kao yKpacHa
BPCTa M NPeACTaB/ba jeflHy O HajAeKOPaTUBHM]MX
BpCTa 0BOr poaa. [locta je pasnuuuta oa, Apyrux
joBa no v3rnedy Kpouwte, Kope, avwha, Kao 1 no
KpynHMjUM UBeTOBMMa M naogosuma (Mitchell,
1979; Kriissmann, 1984).

Y pady Cy UCTparkMBaHe yHyTapnonynaumjcke
MOpPdONOLIKe KapaKTEPUCTUKE NNCTOBA, NNOAOHO-
CHUWX OpraHa (,lWnapmua‘) u MyLwK1x peca utanm-
jaHCKe joBe y NIMHWjCKOM OrneaHOM 3acady Ha no-
Apydyjy Epaesuka Ha HMBOY MPOCEYHUX BEANYMHA
ca 10 ctadana u aHanM3NPaHU Cy eNeMEHTH pacTa
ctabana y BUCMHY U Aed/buHy y cTapocti 11 roam-
Ha, Ha HMBOY NpPOCeYHMX BenmndmHa ca 40 ctadana.

OBJEKAT NCTPAKIBAIHA

OrneaHw 3acaf, UTannjaHCKe joBe OCHOBaH je
ABoroauwbuM cagHuuama (2+0) kpajem 2005.
roavMHe Ha noapydjy Epaesuka, Ha foKanuTeTy
Batrba (HIM. ,®pywka fopa”). CagHuue je Nnpo3seo
M AOHWPAO KonekumHap bypa Jopruh, annn. nHX.
LYMapCTBa, a MOPEK/IO CEMEHA je ca jeHor ra-
jeHor ctabna y apdopeTymy JlucuumHe y BohuHy
(P. XpBatcka), (Vidakovic et al., 1986). CaaHuue cy

nmane sucuHy 1,5-2,0 m, a nocne cagre nmane
Cy BMCOK MpoLeHaT npexunsrbaBarba. CagHuLe cy
nenom caheHe 00MMKy jegHOPeAHOr MHW]CKOT
3acaga Ha mehycobHOM pacTojakby OKO 7 m, a ae-
nom cy caheHe M y ABa peda Ha pacTojakby OKO
7 m. 3acapj je NOAWUTHYT Y UM/by O3e/neraBakba
npuodanHor noapyyja BelwTadykor jesepa bpyje
Ha noapyyjy EpaesBuKka v npeacTas/ba npumep
MHOMBUAYAHE KONEKLMOHAPCKe MHULMjaTUBE Ha
yHanpehery reHodoHAa anoxToHe AeHapodaope
y Cpbuju, jep muTtanujaHcka josa (Alnus cordata/
Loisel/Desf.) no caga Huje HaBoheHa y npernean-
Ma NpUCyTHe anoxToHe aeHapodaope Cpduje. Ha
noapydje HM. ,Ppyuika fopa“, Ha ocHoBy npeme-
pa ctadana y OKBMpPY M3paje nocedHUX OCHOBA
rasfoBarba LWymama, 3acTyn/beHy AeHapodaopy
ymHu 54 Bpcte apseha (*2002), a Ha noapyujy
Epaesurka onncaHo je BMLWe 3acafa PETKMUX CTpa-
HWx BpcTa apseha (Petrovic, 1950; Bobinac et al.,
2007) v KOHCTaTOBaH je jeAMHCTBEH Hasa3 CToro-
aonwreer ctabna amesber kecteHa (Aesculus hu-
ppocastanum L., var. ‘Baumannii’ Schn.), (Bobinac
et al., 2012).

NcTparkmeaHu 3acas je NOAUIHYT Ha aHTpono-
reHO M3MereHOM CTaHWLWTY NYXKHaKa, Y perunjum
30HaNHe 3ajeAHnue y 3anagHom aeny HI ,®py-
wka lopa“ (Carpino betuli-Quercetum roboris/
Ani¢ 59/ Rau$ 1971), y WIMPOKO]j NOTOYHO] AOANHM
Ha HaAMOPCKOj BUCMHM 125 m (Tomic, 2013). Y
npuodanHom [eny BelTayKor jesepa CTaHuwWwTe
Yy EKOMOWKOM CMWUCAY KapaKTepuile MMOHMPCKa
»OyHacTa 3ajeaHmua dapcke mee (Sveza: Salicion
cinereae Th. Miiller & Gors 1958.).

Mpema reorpadckom Monoxajy Lueno noapyy-
je ce Hanasn y 0d1acTv yMmepeHo KOHTUHeHTaIHe
KAvme. Ha ocHoBy nozaTtaka ca MeTeoposiolKe
cTaHuue Cpemcka Mutposuua, y nepuoay 1981 .-
2010. rognHe, noapyyje KapaKkTepuwe cpeatba ro-
OMWHa TemnepaTypa Basayxa 11,3 0C, muHuman-
Ha cpeatrba mecevyHa TemnepaTtypa y jaHyapy 0,10C
M anNCONYTHO MMHMMaNHa Temnepatypa —29,50C,
Koja je namepeHa y jaHyapy 1987. rognHe. Bere-
TaUMOHW Nepuos je ca manvm Opojem MpasHMX
AaHa. Y nepuoay 2004.-2014. roanHe anconyTHa
MMHMMaNHa TemnepaTtypa Ouna je y pacrnoHy of
=5,6 0o —26,5 OC. Cpeara roavtba KOAMYKMHA
nagasuHa je 614,2 mm, oA Yera oko 60% naaHe
y BereTaupmoHom nepuoay (Tadena 1).
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Tabena 1. OCHOBHM KNMMaATCKM NokasaTesbh (Cpemcka Mutposuua 1981-2010. roa,,

$=45°06'N, A=19°33’E, n.v.=82 m)

Mece, | noom v VI Vil X X XI X Toa.
TEMNEPATYPA °C

Mpocetra 01 1,6 64 11,8 17,2 199 21,5 212 166 11,7 58 14 11,3
BpegHocT
Cpearba 31 66 124 17,4 22,7 252 27,3 27,1 23,6 180 10,1 50 16,6
MaKCMMalHa
Anconyhu 18,8 23,2 28,9 29,8 340 349 398 384 348 286 247 220 398
MaKCUMYM
iz 31 -25 12 59 109 13,7 150 148 109 67 22 -16 62
MWHWUMaA/THA
Anconytiu 29,5 225 -173 7,8 00 41 64 58 14 -60 -135 -21,3 -29,5*
MUHUMYM

Cpegatbu 6poj
Mpa3sHUX JaHa

23 19 11 2 0

0 0 0 2 9 18 84

NAOABUHE (mm)

Cpeatba
meceyHa u
roguiHa cyma

37,9 29,2 404

48,4 56,2 84,4 61,6

52,8 50,3 54,6 52,8 456 614,2

*[laTym MMHMManHe Temnepatype 31.01.1987.

METOA PAAA

OeHapomeTpunjckn npemep odyxsatmo je 40
OOMWHAHTHMX cTabana ctadana UTasanjaHcKe joBe
y cTapoctu 11 rogmHa (Ha Kpajy 2014. roamHe), ca
CONUTAPHUM PacTOM A0 OCMe roAMHe CTapoCcTH 3a-
cafa, KaZa Cy KpoLHbe noyesne Aa UM ce A0AMNPYIY.
MpemepeH je odum cTadana Ha NPCHOj BUCUHM, ca
TayHolwhy o4ymTaBarba 1 mm, Kao M yKyrnHa BUCKMHA
BucMHoMmepom Tnna Vertex Ill, ca TayHowhy o4um-
TaBatba 0,1 m.

MaTepujan 3a MOPPOOLLKY aHanM3y NIUCTOBA,
NAOAOHOCHUX opraHa (,lWmnwapuua“) n myLwkmx
peca cakyn/beH je ca 10 ctadana. Kpajem neta
2014. roanHe ydpaHo je ca ceakor ctabna 50
npaBmMaIHO GOPMUPAHNX M HeowTeheHMX NMCTOBA
13 06p0O OCBET/bEHOT CpeaMLlber Aena KPolHe
N U3MEPeHU Ccy UM cneaehun KapakTepu: Oy*KMHa
nvcTa o Oase netesbke A0 Bpxa (/11); Ay»KmHa ne-
Tesbke (/12); WnpKHa MCTa Ha NOMIOBUHU AyXKUHE
(N3); makcumanaHa WwupuHa nucta (/14); ay*xuHa
INCTa Ol MecTa MaKCMMasiHe LWMpUHE [0 BpXa
nucta (/15); AysKMHa AncTa o, MecTa MakcumasnHe
wupuHe go dase nucta (/16); WMpUHa AncCTa Ha
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2cm oA Bpxa (/17); wupuHa nucta Ha 2 cm oA dase
(N8). HenocpeaHo npe oTBapatba (27.12.2014.)
ca ucTux ctadbana cakynbeHo je 50 naoAoHOCHUX
opraHa (,wnwapnua“) n 10 pasrpaHaTix LBETHMX
rpaHa ca HeOTBOPEHWM MYLIKMM pecama. ,LUn-
Wwapuuama“ je namepeHa ayxuHa (LW1), wmpurHa
(LW2) v ay»kmHa apuwke (L3), a mywKknum pecama
n3mepeHa je ayxuHa (MP1) n ayuHa apuike
(MP2).

OKyNapHOM MeTOAOM je MpouerbeHa BUTAN-
HocT ctabna npema noctynky VTA (Visual Tree
Assessment), Koju onucyjy Mattheck i Breloer
(1994).

YKynHo je mopdomeTpujckn aHanmsmnparHo 500
JINCTOBA M NNOAOHOCHMX OpraHa (,Wwuwapuua’) u
416 n3ay*KEHUX HEOTBOPEHMX, LPBEHKACTO-CMe-
HUX MYWKKX peca. 3a CBAaKW 04, MepeHUx Kapak-
Tepa M3payyHaTu cy CTAaTUCTUYKM MOKa3aTesbU:
apUTMETMYKa cpeamnHa ()7), CTaHAapaHa AeBu-
jaumja (sx), koeduumjeHT Bapujaumje (cv%), mu-
HMManHa (Min) U MakcMmanHa (max) Bean4ymHa,
BapujaumoHa wunpnHa (vs), koeficijent asimetrije
(a3) n KoeduLUMjeHT cnsbolwTeHoCTH (a4).
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PE3YATATH U AUCKYCHJA

MopdonoLuke KapaKTepUCTUKe IUCTOBA,
NN0A0HOCHUX OpraHa (,Wwuwapuua‘) n
MYLUKKX peca y 3acagy UTanujaHcKe joBe
Ha nogpyyjy EpaeBuka.

Pe3ynTatu cnposefeHe AeCKPUNTUBHE CTa-
TUCTWYKe aHanu3e 3a mM3mepeHe Mopdo/oLKe
KapaKTepuCcT1Ke NUCTOBA, NAOAOHOCHMX OpraHa
(,lWuMwapmua”) 1 MyLWKUX peca y orneaHom 3aca-
[y npuKasaHu cy y Tadenun 2. MNpoceyHa Ay*KuHa
nanctosa je 120mm, npoceyHa WupKrHa AMCTOBA
je 69mm, a NnpocevHa Ay*KMHa neTesbKe je 27mm.
JINCTOBM MMajy NPOCeYHe BeANYMHE Koje Ccy Y rpa-
HMLAMa NpUKa3aHMMm 3a BPCTY Y HaBeLeHO] 1nTe-
patypu (Russel et al., 2007, Shaw et al., 2014,
Kriissmann, 1984). MehyTum, NMCToBM MMajy W3-
paxeHy BapujadUAHOCT U KO CBUX M3MEPEHUX
MOPPOOLKNX KapaKTepa KoebuumjeHT Bapuja-
dunHoctn Ha Hueoy 10 aHanmM3mpaHux ctadana

Cnuka 2. BapurjabuaHOCT MCTOBa UTa/IMjaHCKe jose
(Alnus cordata/Loisel./Desf.) y oksupy jeaH-
or ctabna (Epaesuk, 01.09.2014).

n3Hocu npeko 20%, a Koa, AyKnHe nucTa og, dase
netesbke A0 Bpxa (/11), Ay:KMHe nucTa oA, mecta
MaKcKMMasiHe WwupuHe Ao Bpxa aucta (/15) v wu-
pWHe ncTa Ha 2cm oA, Bpxa (/17) koedumumjeHT Ba-
pujadunHoctu je y pacnoHy 25,4-31,9% (Cnuka 2).

Ta6ena 2. [leckpunTMBHA CTaTUCTMKA MOPOOLLKMX KapaKTepa INCTOBA, NIOAOHOCHUX OpraHa (,Wwuwapuua“)

N MYLLKMX peca

MopdonoLwkm n X S &, min nax
Kapakre
paKTep [mm]  [mm] %] [mm]  [mm]
n, 500 119,5 30,3 25,4 60,0 235,0
n, 500 27,2 5,9 21,7 13,0 44,0
n, 500 67,7 15,4 22,8 36,0 116,0
n, 500 69,0 16,0 23,2 36,0 116,0
Jlnctosu

N, 500 66,2 21,0 31,7 30,0 148,0
ng 500 53,1 13,2 24,8 21,0 100,0
n, 500 34,2 10,9 31,9 11,0 78,0
UR 500 56,0 11,4 20,4 34,0 93,0
W, 500 25,0 3,6 14,3 14,6 36,0

MnoaoHOCHU
opraHu w, 500 15,3 1,9 12,6 10,5 19,5

wuwapuue
( pute) L, 500 18,1 6,5 35,7 4,0 35,0
MP 416 55,5 12,6 22,6 25,0 90,0

Myuike pece
MP 416 11,9 4.8 40,4 4,0 30,0

~
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CnuKa 3. BapurjabunHocT n1oA0HOCHUX opraHa (,Wwuwapmua“) (1eso) n MyLwKux peca (4ecHo) UtanujaHcke jose
(Alnus cordata /Loisel./ Desf.) (Epaesuk, 27.12.2014)

3acagy Ha noapydjy Epaeswkay ctapoctvt 11 roamHa (1eso) U KapaKTepmucTnyHa rpaHaTtocT ctabana (aecHo)
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Ta6ena 3. CTpyKTypa ctabana no BUCUHU U A€O/BUHN.

EnemeHar pacta crabana X S, c, min max v§ a, a,
BucuHa —h [m] 40 12,7 1,73 13,6 10,4 16,2 5,8 0,414 2,052
MpeyHuK — d1 3 [ecm] 40 24,3 5,40 22,3 14,6 34,9 20,2 0,119 2,128

Y orneaHom 3acazy ctadna cy novena naono-
HocuTh y y3pacty 10 roguHa, a y 11. rogmHn cea
ctadna cy odunHo nnogoHocuna. MpoceyHa ay-
KMHa NJIOAOHOCHMX opraHa (,,wwuwapuua”) je 25,0
mm, NpoceyHa WwupurHa je 15,3 mm, a npoceyHa
AyXKuHa apwke je 18,1 mm. MNAogoHOCHW opraHu
(,wrwapmrue”) nmajy NnpoceyHe BeNMUNHE Koje cy
y rpaHuL,aMa npuKasaHiMm 3a BPCTY Yy HaBeAeHO]
nutepatypu (Mitchell, 1979; Shaw et al., 2014;
Ducci, Tani, 2009). 7 Ha nojeanHum ctabnmuma
NAOAOHOCHM opraHu (,Wwuwapuue”) ce Havyewhe
nojassbyjy y rpynama, ca suwe of 3 wuwapuue
y TPpynu, a KOHCTaToBaHoO je 1 Ao 15 ,wuwapnua”
Ha pa3rpaHaToj uBeTHo-NMoAHOj rpaHn (Camka 3).
HaseneHa nojasa HMje y carnacHOCTU Ca HaBOAOM
Wall (1964), na ce »eHcke pece jaBsbajy nojeam-
HayHO MAKM A0 3y LBACTW, U MOXE Ce AOBOAUTH Y
BE3y Ca pasrpaHaTMM LBETHO-MI0AHWM rpaHama
npu odunHom ypoay. M3 HaBeaeHor pasnora Haj-
Behy BapnjabUAHOCT 04, CBMX MepeHnX KapakTepa
LMLapmua” uma ay»kuHa apluake (35,7%).

3aTBOpeHe MyllKe pece (Npes oTBapatbe) cy
LpBeHKkacTtocmehe doje, Hanase ce Ha BPXOBMMA
rpaHa 2-8 3aje4HO Ha pa3rpaHaToj LUBETHOj rpaHu
(Cnuka 4). Ha nojeaMHum ctadnmvma y UCTPaXKu-
BaHOM 3acagy MyLlKe pece cy ocnodahane nonex
Beh Kpajem aeuemdpa 2014. roamHe. MpoceyHa
OYXMHA MYLWKKMX peca je 55,5 mm, a pacnoH ay-
XUWHa je 25-90 mm. MyluKe pece nmajy OyXUHY
KOja je y rpaHMuUama npukasaHMm 3a BPCTY Yy Ha-
BeneHoj nutepatype (Mitchell, 1979, Ducci, Tani,
2009). MNMpoceyHa AysKMHA APLIKE MYLWKKX peca
je 11,9 mm, a 300r pasrpaHaTux LBETHMX rpaHa
OYXMHA ApLUIKe MYLWWKMX peca Mma BeNuKy Bapuja-
dunHocT (40,4%).

EnemeHTH pacTa ctabana utanmjaHcke
jose y 3acagy Ha noapyyjy Epaesuka

Y MCTpaskMBaHOM 3acady cTadna UTanmjaHcke
joBe y cTapoctu 11 rognHa nmajy moHonoaujanaH
pacT M M3parkeHy rpaHaTocT, Beh Ha BUCMHM Of,

OKO 2 M, Kao nocneamuy cTapoctu 1 cnado us-
paXkeHe KOHKypeHUuuje cTadana 3a NpocTopom 3a
pacT y AnHKMjckom 3acaay (Camka 4). Mpun pasmakry
caarbe o4 OKO 7 m, Kpolre cTadana cy noyene
na ce mehycodHo AoaMPYjy Of OCMe roAnHe CTa-
poCTK 3acada. ButanHocT ceux ctadbna y 3acaay je
OLEeHEHA HajBULLIOM OLEHOM.

BucuHa crtadana duna je y pacnoHy 10,4-
16,2m, a npoceyYaH A0OHM NPUPACT Y BUCUHY dKO
je y pacnony 0,95-1,47 m. Cpearba BucuHa (hs) je
nmsHocuna 12,7 m (Tabena 3).

MpeyHuK cTadana Ha NPCHOj BUCUHK MO je y
pacnoHy 14,6-34,9 cm, a cpearsu npedHuk (ds) je
nsHocmo 24,3 cm (Tadena 3). BUcKHcKa cTpyKTypa
ctadana y 3acagy Mma m3paxkeHy NO3UTUBHY acw-
MeTpnjy, ca KoeduunjeHTom acumeTtpuje 0,414,
[OK ned/bMHCKA CTPYKTYpa MMa cnado mspaxeHy
NO3UTMBHY aCMMETPUjy, ca KoepuLMjeHTOM acume-
Tpunje 0,119. Obe CTpyKTYpe MMajy NAATUKYPTUYHY
cnsbowTeHocT (Tabena 3). BapnjabuUaHOCT BUCKH-
CKe CTPYKType je AIBOCTPYKO Matba o4, Aed/buHCKe
WTO je KapaKTepPUCTMYHO 3a 3acase Op3opacTyhux
BpcTa (Andrasev, 2008).

3AKAYYIH

Y ornegHom 3acadly utanujaHcke jose (Alnus
cordata/Loisel/ Desf.) Ha noapyujy Epaesurka, npsu
nyT je 3adenexeHo NpUCycTBO OBE BPCTE Yy aJioxX-
TOHOj aeHapodbnopu Cpduje.

Crabnay 3acagy cy ctapocti 11 roamHa, nmajy
04/ IMYHY BUTA/IHOCT M KapaKTepuCTUKe dp3or pac-
Ta, a og, 10. rognHe nnopoHoce. BucuHa crtadana
MMana je BUCKMHY y pacnoHy 10,4-16,2 m, a NpcHU
npevHunk 14,6-34,9 cm.

Mopdonolike KapakTepucTMKe ANCTOBa, No-
[OOHOCHMX opraHa (,Wnwapuua”) n Mywkmx peca
Hasase ce y rpaHuLama npuKasaHum 3a BPCTY Y
nTepaTypu, anu NoKasyjy BeNUKy BapmjadmnaHocT.

Y nepuoay rajerba KOHCTAaTOBaHa je anconyTHa
MMHUMaHA TemnepaTypa BasdyXa Ha O0NMKHO0j
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METEeOpOIoOWKOj cTaHmum Cpemcka MuTtposuLa
—26,5 0C, na ce moke NpeTnocTaBUTM Aa BPCTa
[00po noAHOCK HUCKe TemnepaType. MNpenopydyje
ce [a/bll MOHUTOPWHT ak1MMaTK3aLmje oBe anox-
TOHe BPCTe 1 NOTEeHUMjaHO NPUMEHMBE BPCTE Ha
noapy4jy Cpduje.

Ha ocHoBy npoyyeHux ocoduHa BpcTa OM mo-
rna aa ce raju y Cpouju: Kao aekopatmeHa y ypda-
HUM noApyyjuma 1 Kao Op3opactyha y WwWymcKum
nnaHTa)kama 3a Npoussoary drMomace.

Dura Jorgi¢, Sid

HaidomeHa: OBaj paj je peannsoBaH y OKBMpPY
npojekta ,lUymckun 3acaam y dyHKUMjM noseharba
nowym/beHoctn Cpduje” (31041) Koju duHaHCK-
pa MUHUCTApCTBO 33 NPOCBETY M HayKy Penydnmke
Cpduije y okBMpY Nporpama TEXHOMOLKM Pa3goj 3a
nepuopg 2011-2014. rognHe.

ITALIAN ALDER (ALNUS CORDATA/LOISEL./ DESF.) - NEW SPECIES
FORALLOCHTONOUS DENDROFLORA OF SERBIA

Martin Bobinac, associate professor, University of Belgrade, Faculty of Forestry (martinbobinac@sfb.bgac.rs)
Sinisa Andrasev, Senior Research Fellow, University of Novi Sad, Institute of Lowland Forestry and Environment
Marko Perovi¢, assistant professor, University of Belgrade, Faculty of Forestry

Andrijana Bauer-Zivkovi¢, phD student, University of Belgrade, Faculty of Forestry

Abstract: The foreign tree species, Alnus cordata/Loisel./ Desf. (Italian alder), (Betulaceae/
Loisel./ Duby), not previously recorded in the dendroflora of Serbia, is described in this paper.
Italian alder trees in an experimental plot in the area of Erdevik, aged 11 years, show good
vitality and fast growth, and bear fruits since their 10" year. Tree heights are in range from 10.4
to 16.2 m, and diameters at the breast height range from14.6 to 34.9 cm. The morphological
properties of leaves, fruiting organs (“cones”) and male catkins are in concordance with the
values in literature sources, although they show great variability. Since the time of plantation
establishment, the absolute minimum air temperature in the nearby meteorological station
of Sremska Mitrovica was —26.50C, so it can be assumed that the species is frost hardy. On
the basis of the researched properties of Italian alder, it can be concluded that this species can
be cultivated in Serbia as an ornamental in urban areas and as a fast growing species in forest

plantations for biomass production.

Key words: Alnus cordata/Loisel./Desf., dendroflora, foreign species, introduction, Serbia

INTRODUCTION

Genus Alnus Gaertn. (Betulaceae (Loisel.)
Duby) contains trees and shrubs distributed
throughout northern temperate zone, and in the
southern hemisphere from Andes to Argentine
and Chile (Tati¢ and Bleci¢, 2002). Within genus
Alnus Gaertn., Erhardt et al. (2008) list 35 species,
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while Jovanovic¢ and Cvjeticanin (2012) mention 40
Alnus taxons, three of which are native to Serbia:
black alder, Alnus glutinosa (L.) Gaertn., grey alder,
Alnus incana (L.) Moench, and green alder, Alnus
viridis (Chaix) DC. Most alder species are related
to wet sites, and grow in swampy and inundated
forests, river, stream and pond banks, although
some species grow in mountain areas at altitudes
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of up to 2800 m a.s.l. (Vanden Heuvel, 2011).
Species from the genus Alnus Gaertn. are nitro-
gen fixators and, consequently, they are important
pioneer species (Benson et al., 2004).

Italian alder (Alnus cordata (Loisel.) Desf.) was
not so far recorded in Serbia. It is a deciduous
tree of middle height, 17-25 m, and up to 28 m
in favourable conditions, with a 65 cm diameter,
and a maximum of 3 m. It is a fast growing spe-
cies, that can reach more than 15 m height for 20
years. The crown is dense and elongated conical.
The bark is lightly greyish brown, later dull brown,
with numerous lenticels, smooth for a long time,
later somewhat scally, with wide transversal and
longitudinal fissures (Mitchell, 1979; Shaw et al.,
2014). Twigs are reddish brown, smooth, with
lenticels. Buds are ovate, up to 5 mm long with
a 5 mm long peduncle, light green, ocassionally
spotted reddish brown, sticky when young, other-
wise glabrous (Mitchell, 1979; Kriissmann, 1984).
Buds and fruiting organs (similar to small cones)
are the biggest among all Alnus Gaertn. species
(Ducci and Tani, 2009). Leaves are ovoid to round,
with pointed tips, finely serrate on the margins,
lustrous green on the upper side, light green and
with rare tufts of rusty hair on the lower side by
leaf nerves. They are 5-10 cm long and 5-7 cm
wide. The leaf base is heart shaped (Russel et al.,
2007; Shaw et al., 2014). The ends of leaf nerves
are bifurcated (Eiselt and Schréder, 1977). The
leaf peduncle is 2-3 cm long (Kriissmann, 1984).
During autumn, leaves do not change colour and
drop out green (Ducci and Tani, 2009). The flowers
are unisexual, and the species is monoecious. It
attains reproductive maturity at the age of 10-12
years. Male flowers consist of 5-6 catkins, yellow-
ish green, 7-10 cm in lenght (Mitchell, 1979, Ducci
and Tani, 2009). Female flowers are also catkins,
upright, located above male flowers, red in colour.
Their length is around 5 mm and they stand on
2-5 c¢cm long peduncles (Mitchell, 1979; Shaw et
al., 2014). Male catkins are either separate or po-
sitioned three in an inflorescence (other Europe-
an alders have 3-8 female catkins in inflorescence)
(Wall, 1964). Both male and female flowers form
during winter, and open up next spring (Ducci and
Tani, 2009). Italian alder flourishes in March and
April (***2015). Female flowers produce fruiting
organs which are the biggest among alders. They
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Figure 1. Distribution of Italian alder (Alnus cordata
(Loisel.) Desf. (Ducci and Tani, 2009)

are ovoid, reddish brown in colour, their lenght is
around 2,5 cm, and width around 1,8 cm (Ducci
and Tani, 2009). Fruits are nutlets, very tiny, with
corky additions, which serve for floating in water
(Mitchell, 1979). It is an anemophilous species,
whose pollen is distributed by wind (Russel et al.,
2007).

Distribution of Italian alder is restricted, and it
primarily grows in Italy, in the southern Apenines
(provinces Basilicata, Calabria and Campania), and
can also be found in the mountains of northeast-
ern Corsica in France. It has an altitudinal ampli-
tude ranging from 200 m to 1600 m a.s.l. (Ducci
and Tani, 2009), (Picture 1).

In native stands it grows on various soils. It is
less connected to wet sites than the majority of
other species of this genus, and thrives on lime-
stone. Italian alder is an intolerant to semitolerant
species (Russel et al., 2007, Shaw et al., 2014).
It prefers wet soils, rich in humus, but adapts it-
self to various soils and can also be found in dry
forests in lowlands or highlands. It forms dense
groves on poorly drained sites in depressions. It
is frost hardy and can sustain the presence of sea
salt in the air (***2004,; Shaw et al., 2014). Italian
alder is a pioneer species, and it can fastly colo-
nize clearings created by the cutting of beech (Fa-
gus sylvatica L.) or sweet chestnut (Castanea sati-
va Mill.) stands. In that way it forms pure stands.
It is also capable of colonizing Austrian pine (Pinus
nigra Arn.) stands in moister conditions. Epicormic
buds usually survive on stumps after forest fires
and they are capable of forming shoots rapidly
(Ducci and Tani, 2009).
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Italian alder is a fast growing and a pioneer
species. In the same manner as the other species
of the genus Alnus Gaertn., it increases soil fertil-
ity, firstly through symbiotic activity with the ni-
trogen fixing bacterium Actinomyces alni (Frankia
alni), which is present on alder roots, and second-
ly by leaf litter which improves humus composi-
tion (Benson et al., 2004).

Its timber has reddish-orange colour, with
wide growth rings, which is a consequence of fast
growth. Wood quality is similar to that of hybrid
poplars, but Italian alder wood is heavier, shrinks
more, and has a high modulus of rupture. It breaks
down rapidly when exposed to air, but is durable
when immersed in water. It was used for the foun-
dations of houses and bridges in Venice. Italian
alder timber is used in carpentry, for turning and
carving as well as for the production of furniture,
plywood and panelling. It is also used as firewood
(Ducci and Tani, 2009; Shaw et al., 2014). This
species is cultivated in forest plantations in France
and Italy (Mitchell, 1979). In central Italy it is used
to a massive scale for the afforestation of poorly
drained and wet soils, in agroforestry and for soil
erosion control in mountain areas. Nowadays it is
widely used for the protection of plantations of
walnut (Juglans regia L.), sweet cherry (Prunus avi-
um L.), as well as other valuable hardwoods (Shaw
et al., 2014). It is also planted as an ornamental
species, because it represents one of the most
decorative species of this genus. It differs mark-
edly from other alders by the appearance of the
crown, bark, leaves, as well as by its bigger flowers
and fruits (Mitchell, 1979; Kriissmann, 1984).

In this paper, interpopulation morphological
characteristics of leaves, fruiting organs and female
catkins are researched in a linear experimental plot
in the area of Erdevik, on the basis of the average
values of 10 individuals. The growth elements of
height and width were also analyzed, on the basis
of the average values of 40 measured individuals.

RESEARCH OBJECT

The Italian alder experimental plot was estab-
lished with two-year-old seedlings (2+0) at the end
of 2005, in the Erdevik area, at the locality Banja
(National park ,Fruska gora“). The seedlings were
produced and donated by the collector Bura Jor-
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gi¢, forestry engineer. The seed originates from a
cultivated tree from the arboretum , Lisi¢ine” in
Vocin (Croatia) (Vidakovi¢ et al., 1986). At the
moment of planting, the height of seedlings was
1.5-2.0 m, and they had a high survival rate after
planting. The seedlings were mostly planted in
one row and partially in two rows, with a spacing
of around 7 m between individuals. The planta-
tion was established in the aim of revegetation of
the coastal area of the artificial lake Bruje, and
it represents an example of individual collector's
initiative towards foreign flora gene pool develop-
ment in Serbia, because Italian alder (Alnus cor-
data/Loisel/Desf.) was not so far recorded in the
present allochtonous dendroflora of Serbia. In the
National park , Fruska gora® according to the tree
inventory during the preparation of forest man-
agement plans, there are 54 recorded foreign tree
species (***2002), and in the Erdevik area, various
findings of rare foreign tree species were recorded
(Petrovic, 1950, Bobinac et al., 2007) and unique
record of a one hundred-year-old horse chest-
nut (Aesculus huppocastanum L., var. 'Baumannii'
Schn.) was ascertained (Bobinac et al., 2012).

The plantation of Italian alder was established
in the western part of the national park ,Fruska
gora“, at the elevation of 125 m a.s.l, in the coastal
area of Bruje artificial lake, in the site of a pioneer
shrubby community of grey willow (Alliance: Sali-
cion cinereae Th. Miiller & Gérs 1958.).

According to its geographic position, the whole
area is located in the temperate continental cli-
mate zone. On the basis of the records from the
meteorological station of Sremska Mitrovica for
the period 1981-2010, mean annual air temper-
ature is 11.30C, mean air temperature in January
is 0.10C and the lowest recorded temperature was
—29.50C, which occurred in January of 1987. The
vegetation period has a small number of frosty
days. During the 2004-2014 period, the lowest
recorded temperatures were between —5.6 and
—26.50C. The mean annual precipitation level is
614.2 mm, of which 60% occurrs in the vegetation
period (Table 1).

WORKING METHOD

Tree measurement was performed on 40 dom-
inant Italian alder individuals aged 11 years (at the
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Table 1. Basic climatic parameters (Sremska Mitrovica 1981-2010., $=45°06’N, A=19°33’E,

elevation=82 m a.s.l).

Month I W m v vV VI Vil Vil IX X X Xl Annual
TEMPERATURE (°C)
Mean 01 16 64 11,8 172 199 215 212 166 11,7 58 14 11,3
Mean
. 3,1 66 124 174 22,7 252 273 27,1 236 180 10,1 50 16,6
maximum
Recordhigh 18,8 23,2 289 29,8 340 349 398 384 348 286 247 22,0 398
Mean 31 25 12 59 109 13,7 150 148 109 67 22 -16 6,2
minimum
Recordlow  -29,5 -22,5 -173 7,8 00 41 64 58 14 -60 -13,5 -21,3 -29,5*
Meannumber o= 19 17 5 9o o 0o o0 o0 2 9 18 84
of frosty days
PRECIPITATION (mm)
Mean
monthlyand 37,9 29,2 40,4 48,4 562 844 61,6 52,8 50,3 546 528 456 614,2
annual sum

*The lowest recoded temperature occurred on January 3

end of 2014), with ,solitary” growth until planta-
tion was eight years old, when the crowns began
to interlock. The measured values are tree diam-
eter at breast height, with an accuracy to 1mm,
as well as tree height measured with Vertex llI
hypsometer, with an accuracy to 0.1 m.

The material for the morphological analysis of
leaves, fruiting organs and male catkins was col-
lected from 10 individuals. At the end of 2014,
50 normally developed and intact leaves from the
well-lit central part of the crown were collected
from every analyzed tree, and the following pa-
rameters were measured: leaf length from leaf
base to top (L1); peduncle length (L2); leaf width
at the half of the length (L3); maximum leaf width
(L4); leaf width from the point of the maximum
width to top (L5); leaf length from the point of
the maximum width to leaf base (L6); leaf width
2 cm from the top (L7); leaf width 2 cm from the
base (L8). Right before the opening (December
27th, 2014) 50 fruiting orgabs and 10 male inflo-
rescences with unopened male flowers were col-
lected from the same trees. The measured values
for fruiting organs were: length (51), width (52)
and peduncle length (33), while measured values
for male inflorescences were length (MP1) and
peduncle length (MP2).

1st, 1987.

Tree vitality was assessed by visual inspection,
according to the VTA (Visual Tree Assessment)
procedure, described by Mattheck and Breloer
(1994).

The total number of 500 leaves and fruiting
organs and 416 unopened male catkins were ana-
lyzed by the morphometrical method. For every
measured character, statistical parameters were
calculated: arithmetic mean ( ), standard devia-
tion (sx), variation coefficient (cv%), minimum
(min) and maximum (max) value, variational
width (vs), assymetry coefficient (a3) and flatness
coefficient (a4).

RESULTS AND DISCUSSION

Morphological properties of leaves, fruit-
ing bodies and male catkins in the Italian
alder plantation in the Erdevik area.

The results of conducted descriptive statistical
analyses for the measured morphological proper-
ties of leaves, fruiting organs and male catkins are
presented in Table 2. The average leaf length is
120 mm, the average leaf width is 69 mm and
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Table 2. Descriptive statistics of the morphological parameters of leaves, fruiting organs and male catkins

X s, c, min max
Morphological parameter N
[mm] [mm] [%] [mm] [mm]
n, 500 119,5 30,3 25,4 60,0 235,0
n, 500 27,2 5,9 21,7 13,0 44,0
n, 500 67,7 15,4 22,8 36,0 116,0
n, 500 69,0 16,0 23,2 36,0 116,0
Leaves

N, 500 66,2 21,0 31,7 30,0 148,0
n, 500 53,1 13,2 24,8 21,0 100,0

n, 500 34,2 10,9 31,9 11,0 78,0

UR 500 56,0 11,4 20,4 34,0 93,0

L, 500 25,0 3,6 14,3 14,6 36,0

Fruiting organs L, 500 15,3 1,9 12,6 10,5 19,5
L, 500 18,1 6,5 35,7 4,0 35,0

MP, 416 55,5 12,6 22,6 25,0 90,0

Male catkins

MP 416 11,9 4.8 40,4 4,0 30,0

the average peduncle length is 27 mm. The leaves
have average values within the limits for this spe-
cies stated in literature (Kriissmann, 1984; Russel
et al., 2007; Shaw et al., 2014). However, the
leaves show a pronounced variability and when
all measured morphological parameters are cal-
culated, the variability coefficient of 10 analyzed
trees is 20%, and for leaf length from peduncle to
top (L1), leaf length from the point of maximum
width to top (L5) and leaf width 2 cm from the top
(L7), the variability coefficient is in the range from
25.4 to 31.9% (Picture 2).

Trees in the experimental plot fructified when
they were 10 years old, and in the 11th year all
trees abundantly fructified. The average length of
fruiting organs is 25.0 mm, the average width is
15.3 mm, and the average peduncle length is 18.1
mm. Fruiting bodies have average values which
are within the limits for this species mentioned in
literature (Mitchell, 1979; Ducci and Tani, 2009;
Shaw et al., 2014). Fruiting organs on individual
trees usually occur in groups, with more than 3
in a group, and up to 15 ,cones” were recorded
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on ramified flowering-fruiting branches (Picture
3). This phenomenon is not in accordance with
the statement of Wall (1964), that female catkins
occur solitary or up to 3 in an inflorescence, and
it can be related to ramified flowering-fruiting
branches in case of abundant seed production.
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Figure 2. Leaf variability of Italian alder (Alnus cordata
Loisel./Desf.) within one individual (Erdevik,
September 1st, 2014).
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Figure 3. Variability of fruiting organs (left) and male catkins (right) of Italian alder (Alnus cordata/Loisel./Desf.)
(Erdevik, December 27th 2014).

Figure 4. Appearance of Italian alder (Alnus cordata/LmseI/Desf) trees on grey willow site (Alliance: Salicion
cinereae Th. Miller & Gors 1958.) in linear planting on Erdevik area in the age of 11 years (left) and
characteristic stem ramification (right).
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Table 3. Tree structure by height and diameter

Growth element trees X Sy c, min max v$ a, a,
Height —h [m] 40 12,7 1,73 13,6 10,4 16,2 5,8 0,414 2,052
Diameter—d13 [cm] 40 24,3 5,40 22,3 14,6 34,9 20,2 0,119 2,128

Because of that, the highest variability of all meas-
ured fruiting body parameters was recorded for
peduncle length (35.7%).

Closed male catkins (right before opening) are
reddish-brown, and they are located on branch
tips 2-8 together (Picture 4). In some trees in the
experimental plot, male catkis released pollen al-
ready at the end of December 2014. Average male
catkin length is 55.5 mm, and their span is 25-90
mm. The length of male catkins is within the lim-
its for this species stated in literature (Mitchell,
1979; Ducci and Tani 2009). The average peduncle
lenght of male catkins is 11.9 mm, and because
of the ramified flowering branches the length of
male catkins shows great variability (40.4%).

Tree growth elements of Italian alder in
the plantation in the area of Erdevik

In the research plantation of Italian alder,
trees aged 11 years have monopodial growth and
pronounced ramification, which aldready starts
at the height of around 2 m, as a consequence
of age and poorly pronounced tree competition
for growth space in a linear plantation (Picture
4). Since planting distance between the trees is
7m, crowns began to interlock at the age of eight
years. The vitality of all trees in the plantation was
marked with the highest grade.

Tree heights were between 10.4-16.2 m, and
mean annual height increament had values rang-
ing from 0.95 to 1.47 m. Mean tree height (hs)
was 12.7 m (Table 3).

Tree diameter at breast height ranged from
14.6 to 34.9 cm, and the mean diameter (ds) was
24.3 cm (Table 3). Tree height structure shows a
pronounced positive asymmetry, with an asymme-
try coefficient of 0.414, while diameter structure
shows a poorly defined positive asymmetry, with
an asymmetry coefficient of 0.119. Both structures
have platycurtic flatness (Table 3). The variability
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of height structure is two times lower than the
variability of diameter structure, which is a char-
acteristic of fast growing species plantations (An-
drasev, 2008).

CONCLUSIONS

The presence of Italian alder (Alnus cordata/
Loisel/ Desf.), which represents a new species for
the allochtonous dendroflora of Serbia, was first
recorded in the experimental plot near Erdevik.

Trees are 11 years old, they have excellent vitali-
ty and grow fast, and since their 10" year they bear
fruits. Tree height ranged from 10.4 to 16.2 m, and
the diameter ranged from 14.6 to 34.9 cm.

Morphological properties of leaves, fruiting
organs and male catkins are within the limits of
this species noted in literature, but show great
variability.

Since the moment of plantation establishment,
the lowest recorded air temperature in the near-
by meteorological station of Sremska Mitrovica
was —26.50C. Therefore, it can be assumed that
this species can withstand low temperatures well.
Further monitoring of the acclimatization of this
foreign and potentially applicable species is rec-
ommended.

On the basis of the researched properties, this
species could be cultivated in Serbia as an orna-
mental in urban areas and as a fast growing spe-
cies in forest plantations for biomass production.
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