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WUsBopa: LpHa Tonona (Populus nigra L.) npunaga yrpoxkeHUm Bpctama Cpbuje Koje pacTy Ha
BNAXKHMUM cTaHMWwTMMa. OBO UCTpakMBarbe je cnpoBegeHo Ha Bennkom paTHom ocTpsy, Koje
ce Hanasu Ha ywhy peke Case y [lyHas, Ha Teputopuju rpasa beorpaaa. Lnsb oBor uctpaxu-
Bakba 61O je Aa ce yTBPAM NPOLEHAT NPeXMB/baBakba U AMHAMMKA pacTa CafHMLA Pa3NnInUTUX
KNOHOBA LpHe TOMoJ/ie Y NPBOj FOAMHU HAKOH caftbe y NiaBHMM ycnoBumMa Bennkor patHor
ocTpBa. EBUAEHTUPatbe NPeXMBENNX CaAHMULA U Meperba BUCUHA U NPeYHUKa 0b6aB/beHMU cy
2019. roguHe, npeu nyT y nponehe (18. anpuna 2019.), apyrv nyT y ToKy neTa (18. jyna 2019.),
HaKOH nepuoga nonnasa, a Tpehu nyT y jeceH (4. okTobpa 2019.), Ha Kpajy BeretTaumMoHor ne-
puvoaa. Y pasy Cy npuKasaHu pes3ynTaTv AeCKPpUNTUBHE CTAaTUCTUKe, jeaHOodaKTopujanHe aHa-
nnse BapujaHce (One-Way ANOVA) n kKnactep aHanuse. Ha ocHOBY pe3ynTaTa UCTpaXkuBakba,
Hajsehu npoLeHaT NpexunB/baBakba HAKOH Nepuoaa nias/bera 3abenexeH je Kog KnoHa 6poj
9 (85,70%), Koz Kora je v Ha Kpajy BeretaumoHor nepnoaa npexkmseno 78,60% cagHuua. Moxxe
Ce KOHCTAaTOBATU Aa CagHULE LpHe Tornone KNoHa 6poj 9, Ha OCHOBY BMCOKOT NPOLLEHTa npe-
YKMB/baBatba, MMajy NoTeHUMjan fa byay KopuwheHe 3a NowyMm/baBakbe NAaBHUX NOAPYYja,
KaKBoO je Bennko paTHo ocTpBo. MehyTum, cagHuLLEe OBOT K/I0HA Cy NOKasase 3HaTHO Matbe
BPELHOCTU U3MEPEHNX BUCUHA U NPEYHMKA, Y O4HOCY Ha cafHuLe BehuHe KNOHOBa U yrias-
Hom cy bune owTteheHe. Ca gpyre cTpaHe, cagHuULe KA0Ha 3 cy bune cyneprmopHuje Ha OCHOBY
cpepbyx BpeAHOCTU BUCKMHA M NPEYHUKa, A06MjeHUX HAKOH Meperba y CBa TPU Nepuosa, YK/by-
yyjyhu n nepvog nocne nnae/berba. CafHuLE 0BOT K/I0HA MMase cy 3a10Bo/baBajyhu npoueHaTt
NpeK1B/baBatba, a/ln Ce OH KOHCTAHTHO CMakbMBao. KnoH 6poj 1 ce n3gBojuo npema Hajcna-
6Mjum pe3ynTaTMMa, Kako y noraeay npeXmB/baBatba HA Kpajy BereTalMoHOr nepuoaa, Tako
Wy nornesy cpegtux BpeAHOCTU BUCMHA M NPeYHUKa cagHuua. MNpuamkom Kopuwhera ose
BpCTe, NocebHy Nakkby NOTPEOHO je MoCBEeTUTU oYyBakby reHodoHAA U n3beraBarby OCHMBaHA
KOMepLMjaHUX MOHOK/IOHCKMX 3acazia, NocebHo y 3awTuheHm nogpyyjuma, Kao WTo je npe-
[,e0 VU3y3eTHUX 04/1MKa ,,BesnKko paTtHo octpso”.

KrbyuHe peun: Populus nigra L., Bennko paTHO 0CTpBO, BapmjabUIHOCT, NPeXMB/baBakbe CafHULA
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YBOA

BnaHa noapydja, Kao LWTO Cy W NAaBHKU ae-
IOBU npeaena u3y3eTHUX oasuka ,Benuko pat-
HO OCTpBO”, Cy, Mopea, CBOr Be/IMKOr 3Havaja 3a
ouyyBakbe BMONOLLKE PAa3HOBPCHOCTK, BPJIO Yrpo-
YKeHa HM30M abMOTMUKMX U BUOTUUYKKX daKTopa.
BMOTMYKM M aBUOTUUKKM dAKTOPU y3POKOBANMU CY
Be/IMKE NPOMEHE Y Pa3INYUTUM NPUPOLSHUM EKO-
CUCTEMMMA, WITO je A0BEeNO0 A0 HecTajakba Uau
cMarberba bpojHocTn oapeheHunx Bpcta apseha
M KOyHba, a HbMXO0BA CTAHMLITA CY YHULITEHA UK
cBeAeHa Ha u3yseTHo Mane nosplmHe (Nonig,
Sijaci¢-Nikoli¢, 2021). JegaH on rnobanHux
npobaema Koju LO0BOAM A0 YrPOXKEHOCTU BUBHUX
BPCTa NpeAcTaB/bajy KAMMATCKe NpoOMeHe.

Moaenn KnMmatckux npomeHa npeasubajy
nopacT y4yecTanocTu nonnasa, Koje he 3Hauaj-
HO YTMUATM Ha XMBOTHY cpeauHy busbaKa, a
cneunduyHM ycnosm nonaasa mory yTmuaTu Ha
OMCTaHak 6U/bHUX BPCTa Y OKBUPY eKocucTema
(Pucciariello etal., 2014). NoBpeMeHo unu yye-
CTa0 NNaB/betbe 3eM/bULLITA CIATKOM WM CIaHOM
BOAOM Ag€LlIaBa Ce Kao pe3ynTaT nas/berba PeKa,
o/yja, NPEeKOMEPHOT HaBOAbABaka, HeaZeKBaTHe
ApeHarke 1 3aycTaB/bakba TOKA PeKa nogusatbem
6paHa (Wainwright, 1980, Kozlowski, 1982,
1984a, 1984b, 1985, 1997; Kozlowski, Pallardy,
1997). Nonnase TOKOM BereTauMoHOr nepmoaa He-
raTMBHO yTMUy Ha cBe ¢pase pa3Boja bus/baKa Koje
HUCY ToNlepaHTHe Ha cTajahy Boay, AOK nonnase
BaH BereTauMoHoOr nepnoaa obuMYHO MMajy manu
M KpaTKopouHu edpekaT (Kozlowski, 1982, 1984b,
1997; Kozlowski, Pallardy, 1997). OTnopHocT
6u/baka Ha nonaaBy AOCTa 3aBUCK o BusbHe Bp-
CTe M HbeHOr reHOTUNa, Kao U 0f, CTapoCTu came
6u/bKe, BpeMeHa M Tpajatba nonnase, CTatba
nnasHe Bogde, a Takohe M o4 KapaKkTepucTuKa
nonnas/beHor mecTta (Kozlowski, 1982, 1984a,
1984b, 1985, 1997; Kozlowski, Pallardy, 1997).

Cmarberbe HeraTMBHOT yTULAja KAMMATCKMX
npomeHa Ha 6usbHUM cBeT buhe moryhe ako yrpo-
eHe BpcTe byay Mmane cnocobHocCT ga ce npu-
naroge HoBuMm ycnosuma cpeauHe (Orlovié et
al., 2014; Maksimovic¢, 2015). CteneH yrpoxe-
HOCTM reHOGOHZa CBaKe BPCTe MojeaunHayHo, y
OKBUMPY jegHe UCTpakKMBaHe nonynauuje moxe
ce NPOLLeHUTM Ha OCHOBY 3aCTyN/beHOCTU BpCTe Y
nonynaumju; cteneHa npupoaHor nogmnahumearba
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BpCTe; NpucycTBa owTtehera U 6bonectn Ha UHAK-
BMAyaMa; 06UIHOCTM ypoaa Ha UHAUBUAYATHOM
1 NONyaaLMOHOM HUBOY U reHeTUYKe Bapunjabun-
Hoctn (Noni¢, Sijacié-Nikoli¢, 2021). YryTap- u
mehyBpCcHa reHeTUYKa BapujabunHocT nma bpojHe
dyHAaMeHTanHe ynore, a jeiHa 04, BaXKHUjuUX je aa
omoryhaBsa pa3nanuntum Bpctama agpseha ga ogro-
BOpE Ha HeraTMBHe yTuLaje, yK/bydyjyhu oHe Koje
13a3MBajy LWTeToYMHe, 60NeCTU U KAMMaTCKe Npo-
meHe (Sijaci¢-Nikoli¢, Milovanovi¢, 2007;
Mataruga et al., 2013; Orlovi¢ et al., 2014;
Maksimovi¢, 2015).

Kako 61 ce cmarbMo HeratuBaH yTuuaj mno-
nnaBa, Koje 3a pe3ynTaT UMajy cMmarberbe 61o-
AvBep3nTeTa y LWYMCKUM €KOCUCTEMMMA, jaBU-
na ce notpeba 3a KOH3epBaLMjOM U YCMEPEHUM
Kopuwherem reHoboHAA PA3ANYUTUX LLYMCKUX
BpcTa gpseha Ha NaaBHMM cTaHUwWwTMMa. OBO ce
HAapPOYMTO OAHOCU HA PETKE, PEINKTHE, eHAEMUY-
He 1 yrpoxeHe BpcTe Wymckor apeeha, Koje ce
MOTy CBPCTaTK Y MPUOPUTETHE Y NPOLLeCy O4yBaha
wymckor reHodoHga (Isajev, Sijaci¢-Nikolié,
2003; Milovanovi¢, Sijaci¢-Nikoli¢, 2006,
2008). Y3aumajyhu y 0631p BaXKHOCT BAAXKHUX CTa-
HULWTa U XMAPODUNHUX WYMa, KAaO U ONACHOCTH
Koje npeTe nonynauunju LpHe Tonone, jasuna ce
notpeba 3a o4yBakbeM PacnonoKMBOT reHopoHAA.

JepgHa of BpcTa Koje cy KapakTepucTuyHe 3a
B/Ia)KHA CTaHMWTa npuobasba je LpHa Tonona
(Populus nigra L.), Koja npeacTaB/ba YrpoXKeHy
(REFORGEN, 2003), oaHOCHO, jegHy o4 Hajyrpo-
*eHujux (Vanden Broeck, 2003; Maksimovi¢,
2015) ayTOXTOHMX WyMCKMx BpcTa EBpone.
HasegeHa je n y LpBeHOj KHbM3M YrpOXKEHUX BpP-
CTa, WTO A0AaTHO Harnawasa MoryhHOCT HecTaHKa
LpHe Tonone ca NPUPOAHUX CTaHMLITA.

Mako je anctpmbyumja upHe Tonose WMpPOKa
(EBpona, CesepHa Adpuka, 3anagHa, ceBepHa u
LeHTpanHa Asnja), oHa je Ha BehMHU HeHor ape-
ana yrpoxeHa ycnen aHTponoreHor ytuuaja (Bajc
et al., 2020), nerpagaumje cTaHULWITa U HegoOCTaT-
Ka reHetcke pasHoBpcHocTu (Vanden Broeck,
2003). Y Cpbwuiju je ouyBaHO cBEra HEKOJIMKO MpU-
poaHux Wwyma upHe Tonone (Orlovié et al., 2005).
MoBpLuMHa KOjy LpHa Tonona 3ay3aMma Ha Npupoa-
HUM cTaHMwTUMa y Cpbujn ce cmatbyje TOKOM ro-
AnHa 3601 HenpeknaHe 1 nosehaHe ceve Wyma,
Kao u 360r yecTte 3ameHe 6p3opacTyhm KNOHOBU-
ma Tonone. Sijadié-Nikoli¢ et al. (2014) nctnuy
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[a NnocToje TPW K/by4YHa daKTopa Koju yrpoxkasajy
ONCTaHaK MPUPOAHMX MOMynaumnja ayTOXTOHUX
TOMONa: HECTaHaK BNAXXHWUX eKocucTema (npoys-
POKOBaH J/bYACKMM aKTMBHOCTMMA), KOju npea-
CTaB/bajy OCHOBHA CTaHULLUTa OBWUX BPCTa; 3aMeHa
NPUPOAHNX CaCTOjUHA ayTOXTOHMX BPCTa TOMona
naaHTaxkama 6psopactyhunx K1o0HOBa XMOPUAHUX
TONO/MA U UHTPOTrpecuja KyNTUBUCAHUX KIOHOBA
OpYrvx BpCTa Tonosna.

Lusb oBor paga 6v1o0 je aa ce yTBpam Bapuja-
6UNHOCT NpeXnB/baBatba U AMHAMUKE pacTa caj-
HULA AeBeT KJOHOBA LpHe TOMoe NOPeKIoOM ca
Benukor paTtHor ocTpBa, y NpBOj rOAMHU HAaKOH
cafre Ha oBom nogpyuyjy. Takohe, unm je 6buo
[a Ce UCTPaXKM NOTeHLMjaNHa OTMOPHOCT KNOHO-
Ba LpHe Tonosie y ycnoBuma ctarHupajyhe soge y
niaBHOj 30HM Benwnkor paTHor ocTpsa.

MATEPHUJAA M METOA PAAA

Noapyu4je uctpakmusarwa

CnpoBeageHa UCTpaxnBatba 0b6aB/beHa Cy Ha
noapyujy Benukor paTtHor octpsa (BPO), koje ce
Hanasu Ha ywhy peke Case y [lyHas u obyxsaTa
nospwuHy og 211,38 ha. Mogpyuje je og 2005. ro-

AVHe nporiaweHo 3a 3awTuheHo NpUpoaHo Ao-
6po, y OKBMpY Kora ce U3aBajajy Tpu 30He ca pas-
NIMYUTUM pexXxumuma 3awTuTe. MNpeaeo nsyseTHmx
oaMKa ,Bennko paTHO ocTpBo” Npunaga oceT/bm-
BMM BAaXHMM cTaHmwTtuma (Maksimovié,
Sijaci¢-Nikoli¢, 2013; Maksimovié et al.,
2014, 2016), ca He4OBO/bHUM CTENEHOM LYMOBU-
Toctu (Sijacié¢-Nikoli¢ et al., 2014).

JenaH opf HajBaxHMjUX baKToOpa yrpoXKasarba
BenwuKkor paTHoOr OCTpBa je NpoOMeHa pexxuma Boge
1 Be/IKe HenpaBuIHe NPOMeHe BOAOCTAja, Koje
n3a3mBajy npomeHe y Beretaumju (Antonijevic,
Kecman, 2021). BUCOK BOAOCTaj, KOju ce jaB/ba
nepuoanYHO, MOXe A0BECTU A0 Aerpajauunje no-
cTojehe BereTaumje Uan Hace/baBakba HOBUX Bp-
cta (Jarié et al., 2020), kao wWTO je, Ha NpUmep,
nojaBa a/IoXTOHUX BU/BHUX BPCTaA, KOjUX Ha OBOM
noapyuyjy, npema nocnegrnum UCTPaxKnBarmma
mma 34 (Jaric et al., 2020). Tokom 2019. roguHe,
Kafa Ccy cnpoBeAeHa 0Ba UCTPaXKMBakba, NEPUOL,
nnas/bera Ha Bennkom paTHOM ocTpBY je Tpajao
oz 13. maja oo 26. jyHa. Y oBOm nepuoay BUCUHA
BOAOCTAja ce KpeTana og 425 cm (13.05.) oo 383
cm (28.06.), ca HajBulOM BpegHocTh 603 cm no-
yeTKom jyHa (08.06.). CTarHaumja Boae Ha UcTpa-
YKMBAHO] MOBPLUMHMK je Tpajana 45 gaHa.
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Cnuka 1. MNpsa nos/bcka 6aHKa reHa LpHe Tonose Ha Bennkom patHom octpsy (2018. roguHa)
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O6jeKaT UcTpaXkKuBara

Monynauwja upHe Tonone Ha Benvkom patHom
OCTPBY jaB/ba ce y Tuny Wwyme b6ene u upHe Tono-
ne (Populetim albo-nigrae Slav. 52) Ha mo3aunky
pPasIMUUTUX anyBUjasIHUX 3eM/bULLITA U OHE Npes-
CTaB/bajy NoCneftbn CTaAnjym pas3Boja NiaBHUX
wyma mekunx anwhapa (OcHoBa razgoBatba LWy-
mama 3a I ,,Beanko patHo octpso” 2018-2027).
MnaBHe wyme Bpba M TONONa cy AUHAMUYHMU
€KOCUCTEMM, 33 YMNjU je pa3BOj HeoNxoaaH npo-
MEeH/bUB HUBO BOZAE, OAHOCHO, PEXMM NaB/beHA.
Y EBponu je TpEHYTHO OCTAao O4YyBaH BEOMA Masn
6p0oj NNaBHMX WyMma, @ oko 90% NpUPOAHUX Naas-
HWUX LUYMa je NOTNYHO HecTano, 0K Cy Y eBPONCKOj
OUPEKTUBU O CTaHULITMMA OBE LUyMe OKapaKTe-
pucaHe Kao ,MpMopuTETHA LWYMCKa CTaHuMwTa”,
O[HOCHO, HAjyrPOXKEHNU NPUPOAHN EKOCUCTEMM
(Antonijevi¢, Kecman, 2021).

3Hayaj reHopoHAa LpHe Tonone Ha Bennkom
paTHOM OCTPBY Ornlefia Ce y YuHeHULM Aa je OBa
BpCTa eanduMKaTop Ha ToM noapydjy. HbeHa npso-
6uTHa nonynauuja je ceefeHa Ha 907 ctabana, a
jaB/ba ce y MartbmMm nnan Behum rpynama gUCKOHTH-

HyMpaHor KapakTtepa, 6e3 npupogHor obHaB/barba
(Maksimovic etal., 2014a; Maksimovi¢, 2015;
Maksimovi¢, Sijaci¢é-Nikoli¢, 2016).
KoHTMHYyMpaHa wucTpaxkmBara reHoboHaa
LupHe Tornose Ha Bennkom paTtHom ocTpBy pe-
3yATMpana cy CyKLECMBHUM OCHMBAHEM MUIOT
objeKkaTa, o4, KOjuX je npBa NosbCcka baHKa reHa
ocHoBaHa 2015. roguHe (Maksimovié, 2015).
MpBa nosbcka 6aHKa reHa LpHe Tonone (cauka 1)
NOCNYXKMNa je Kao N3BOP PenpoayKTUBHOT maTe-
pujana (pe3Huua) ogabpaHmx KIOHOBA MOPEKIOM
ca feBeT MaTepUMHCKUX cTabana LpHe Tonone ce-
NeKUMOHMCAHMX Ha Benmkom paTHOM OCTpBY.
Cakyn/batbe rpaHa v dopmupare pesHu-
ua obas/beHo je noyeTkom mapTta 2017. roguHe.
PesHuue cy yyBaHe y dpuxnaepy of, MOMEH-
Ta dopmuparba A0 OCHMBAKA KIOHCKOT TecTa y
pacagHuky LLlymapckor dpakynteta, YHMBep3uTeTa
y Beorpaay. CagHuue (camka 2 n 3) cy y pacagHuy-
KOM TeCTy rajeHe TOKOM /1Ba BereTaLuoHa nepuoaa.
OcHuBake Apyre nosbCKe BaHKe reHa LpHe
Tonosie Ha Bennkom paTHOM ocTpBY (cauKa 4), us-
BpLUEHO je y jeceH 2018. roanHe, caaHoOM 4,BOrO-
OMWHbUX cafHMLa No AePUHNCAHO] WeMu.

Cnuka 2. KNOHCKM TecT LpHe Tonose y pacagHuky Lymapckor dakynTeta (neto 2018.)
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Cnuka 3. [lBoroguuitbe cagHvLe LpHe TOMoJe Y OKBMPY KNOHCKOT TecTa npe caarbe Ha Beankom paTHom
ocTpsy (jeceH 2018.)
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[pyra nosbcka 6aHKa reHa wpHe Tonone yjesa-
HO MpefacTaB/ba U objeKaT cnpoBefeHnX UcTpa-
YKUBatba NPEACTaB/bEHUX Y OBOM pagy. CagHuue
13 apyre 6aHKe reHa cy NocayXwue 3a TecTupatbe
NnpesKuB/baBakba PA3INYUTUX KNOHOBA LpPHE TO-
nose y TOKy roguHe Kojy je KapaKTepucao BUCOK
HWBO NJaBHE BOAE.

MpoueHa BapujabunHoctu geser
K/NIOHOBA LpHe Tonone

BapujabunHocT geBeT KNOHOBa LpHe Tornose
yTBpheHa je Ha OCHOBY NPOLLEHTA NPEXKMB/bABAHA
CaflHULA M Mepetba HbUXOBUX BUCUHA U NMPEeYHUKa.
MpoueHaT npexuns/baBakba caHuULA je yTBphusaH
Tpu nyTa: npsu nyT y nponehe 2019. roguHe (18.
anpwunaa 2019), Ha NoYyeTKy NPBOr BereTaumoHor
nepuvoaa nocne cagke; Apyru Nyt y TOKy neta
2019. roaunHe (18. jyna 2019.), HaKOH naaBHOT
nepuoaa, Kafa cy cagHuue 45 paHa 6une nog
ctarHupajyhom Bogom (cnamka 5), ook je Tpehu
nyT oapeheH 4. oktobpa 2019. roguHe. MpoueHaT
npexuB/baBarba cafHMLA je fobujeH Ha OCHOBY
6poja nocaheHnx 1 6poja NpexMBennx cagHuua y
anpuny, jyny n oktobpy 2019. roauHe.
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Mepere BUCMHA cagHULA 1 NpeYHuKa ypahe-
HO je Ha CBMM CaZHML@Ma TPU NyTa, Y UCTO Bpeme
Kafa je ogpehunBaH NpoLeHaT NpeXuB/baBakba
cafHuua. BucuHa je mepeHa of HMBOA 3em/be A0
TEPMUHANHOT NYMNoJbKa, y3 nomoh mepHe neTse ca
TayHowhy og 1 cm. MpeyHuK je mepeH y HUBOY
3emsbe ynotpebom guruTanHor HoHujyca ca Tau-
HoHowhy og, 0,01 mm.

CTaTucTMUKa 06paga NPUKYN/beHNX
noaartaka

Mopaun NpPUKYyN/bEHW TOKOM OBMX WUCTpa-
KuBarba obpaheHun cy y codTeepy Statgraphics
Centurion XVI Version 16.1.11. Y pagy cy npuka-
3aHM pe3ynTaTu AeCKPUNTUBHE CTAaTUCTUKE - MU-
HUMaNHE U MaKCMMasHe BPeAHOCTU, cpeAtba
BpPeAHOCT, CTaHA4ApAHa AeBujaumja, KoebuumnjeHT
Bapuvjaumje, O4HOCHO CTaHAAPAHU CTAaTUCTUY-
KM napameTpw, ypaheHa je jegHodakTopujanHa
aHanu3a sapujaHce (One-Way ANOVA) n knactep
aHanusa, kopuwhemwem Single Linkage, Euclidean
distances.
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PE3YATATU HCTPAXKHBAFbA CA
AUCKYCHUJOM

Pe3yntatu ucTpakmBarba Cy NpeacTaB/beHM 3a
npexus/baBakbe CaAHMLA, @ 3aTUM U 33 BUCUHE
M NPeYHUKe cafHULa, Yy anpuay, jyny u oktobpy
2019. rogunHe.

Mpexuss/baBatbe cagHULA LpHe Tonose y
NpBOj roAMHUN HAKOH cagke Ha BPO

MpoueHaT npeXuB/baBakba CafHULA Y NPBOj
rOAMHW HAaKOH caftbe Ha Benmkom patHomM ocTpBy
npukasaH je Ha rpadukoHy 1. MNMpoueHaTt npe-
MBJ/baBama y anpuny 2019. rogmHe 6uo je Beo-
Ma BUCOK 3a CBUX AeBeT KaoHoBa (97,70-100%).
HakoH nnaBHOTr Nnepuoga v 3afprkaBarba CTarHu-
pajyhe Boge y Tpajatby o4, 45 paHa, 6poj npexmse-
JIUX cagHuua je y jyny 61o maksu, anu je Kog CBuX
K/OHOBa 3abenexeHo BuLle oa 50% npexusenux,
npv Yyemy je Hajsehun npoLeHaT npexnB/baBakba
3abenexeH Ko KnoHa 6poj 9 (85,70%), a Hajmarbu
Kof, KnoHa 8 (55,00%).

HakoH nocnegmwer eBuaeHTMparba, Koje je
06aB/beEHO Ha Kpajy BeretaumoHor nepuoaa (4.

oKTobap 2019.), CBM KNOHOBM CYy MMaAM NpoLe-
HaT npexussbasarba Behu og 40%, npu Yemy je
Hajseha BpeaHOCT 3abeniekeHa Kog KioHa 6poj 9
(78,60%), a Hajmarba Kog KnoHa 6poj 1 (41,70%).
OBaKaB pe3ynTaT yKasyje Ha NoTeHLUMjan upHe To-
none Aa Tonepuile NpUcycTBo cTarHunpajyhe soge
00 60 aaHa, WTo je y ckaagy ca GUOEKoNOWKMUM
KapakTepuctukama spcte (Herpka, 1963).

BapujabunHoCT BUCMHA cagHULa LipHe
TOMo/Ie y NPBOj rOAVUHMU HAaKOH cagHe Ha
BPO

PesyntaTu gecKpuUNTUBHE CTaTUCTUKE 3@ BUCK-
He cagHuLUa LpHe Tonose y NpBOj roaMHU HAaKOH
caghe Ha BPO, npeactaB/beHM Cy Ha HUBOY KJ1O-
HoBa y Tabenu 1. Y anpuny je kKnoH 6poj 3 nmao
Hajsehy cpeamy BpegHocT (207,11 cm), a Haj-
Makby KNoH 6poj 1 (125,83 cm). HakoH mepetba
y jyny, Takohe je Hajsehy cpeamy BpegHOCT MMao
K/OH 3 (224,68 cm), a Hajmamy KnoH 1 (150,56
cm). Ha Kpajy BeretauMoHor nepmoaa, y oKtobpy,
KNOH 6poj 3 je mao Hajsehy (234,53 cm), a KNOH
6poj 5 Hajmamby cpearby BpeaHocT (162,79 cm).

MpoueHaT npexxuss/baBara (%)

120

100

80

60

40

20

1 2 3 4

18.04.2019.

18.07.2019.

5 6 7 8 9

04.10.2019.

padumHKOH 1. MNpexuns/baBarbe cagHULA LpHE TONoie Y NPBOj roAVNHM HAaKOH cagme Ha BPO
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Tabena 1. Pe3yntaTv LeCKPUNTMBHE CTAaTUCTUKE 33 BUCMHE CafHMLA LpHe Tonoe (cm)

KnoH Bpoj MuHumym Makcumym Cpearba CTaH.q_,ap,ql_ia Ko_e - .
cagHuua BpeaHoCT AeBunjaumja Bapujauuje
18.04.2019.
1 12 74,00 172,00 125,83 34,53 27,44%
2 38 64,00 274,00 166,05 61,60 37,10%
3 42 69,00 307,00 207,11 52,64 25,42%
4 48 81,00 317,00 202,56 54,36 26,83%
5 42 35,00 267,00 150,31 56,95 37,89%
6 51 86,00 290,00 163,78 48,75 29,77%
7 38 90,00 242,50 179,92 41,60 23,12%
8 20 96,00 228,50 154,38 38,88 25,18%
9) 14 112,30 240,50 150,26 37,30 24,82%
18.07.2019.
1 9 103,00 202,00 150,56 33,00 21,92%
2 27 100,00 290,00 184,07 57,91 31,46%
3 28 140,00 320,00 224,68 49,78 22,16%
4 37 81,00 332,00 205,87 49,73 24,16%
5 24 80,00 235,00 168,04 41,53 24,72%
6 35 100,00 285,00 175,11 49,25 28,13%
7 37 90,00 300,00 189,22 45,36 23,97%
8 11 113,00 250,00 173,55 49,38 28,46%
9 12 114,40 285,00 162,50 52,62 32,38%
04.10.2019.
1 5 138,00 202,00 168,80 138,00 15,62%
2 16 102,00 290,00 200,44 102,00 28,47%
3 19 100,00 328,00 234,53 100,00 22,51%
4 26 112,00 300,00 205,54 112,00 21,52%
5 19 72,00 235,00 162,79 72,00 29,58%
6 30 106,00 285,00 180,50 106,00 28,53%
7 23 80,00 300,00 200,48 80,00 24,90%
8 10 114,00 255,00 181,00 114,00 30,68%
9 11 98,00 265,00 169,73 98,00 29,31%

Pesyntath jegHodaKkTopmnjanHe aHanu3e Ba-  YajHe pas/iMKe noctoje namehy BMCMHA cagHuULA
pujaHce 3a BUCMHE CagHMLA LpHe TOMoJie, EBU-  LIPHE TOMOJE, Ha OCHOBY CBa TPU MepeHsa, LWTO ce
OEHTUpPaHe NPUINKOM Tpu meperba 2019. roguHe,  yo4daBa M3 P-BpefHOCTH, Koja je mama og 0,05.
npeacTaB/beHn cy y Tabenn 2. CTaTUCTUYKM 3Ha-

Ta6ena 2. Pe3ynTaTu jeaHodakTopujanHe aHaan3e BapujaHce 3a BUCMHE CagHMLA LpHe Tonone

Datym U3melhy knoHoBa
mepera CpeguHa Keagpauia F-ogHoC P-epegHocui
18.04.2019. 20149,70 7,76 0,00
18.07.2019. 10998,70 4,61 0,00

04.10.2019. 8920,93 3,55 0,00
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BapujabunHoCT NpeyHmKa cafgHULa LpHe
TOonone y NPBOj rOAMHN HaKOH caatbe Ha BPO

Pe3yntaTv gecKkpUnTUBHE CTAaTUCTUKE 33 Npey-
HWK Y HUBOY 3eMJbe CafHMLA LipHe Tonose Y NpBoj
rOAMHU HAaKOH caftbe Ha Bennkom paTHOM ocTpay,
npeacTaB/beHu cy y Tabenn 3.

MpuavKkom npBOr mepera, HajBuLla cpeatba
BPeAHOCT NpeyHnKa AobujeHa je Kog KnoHa 6poj
3 (20,75 mm), a Hajmakba Ko KnoHa 6poj 1 (10,56
mm) (Tabena 3), Koju cy U3ABOjEHWN N KAO K/IOHO-

BM Ca HAjBULIOM W HajHUXKOM CPeaHOM BUCUHOM
(tabena 1).

MpuAnKom Apyror mepera, HaKoH MOMNJaBa,
HajBULIA cpeatba BPeAHOCT NPEYHMKA je, Takohe,
nobujeHa Ko KnoHa 6poj 3 (22,74 mm), a Haj-
Makba KoZ KaoHa 6poj 1 (13,82 mm) (Tabena 3),
KOjU Cy U34BOjeHM M Kao KNOHOBM ca Hajsehom u
HamarbOoM BMCMHOM (Tabena 1). Hajsuuwy cpegry
BPEAHOCT NPEeYHMKa Ha Kpajy BereTaLuMoHor nepu-
043 MMao je KAoH 6poj 3 (24,31 mm), a Hajmakby
KNOH 6poj 1 (14,97 mm). HaseaeHu KioH 6poj 3

Tabena 3. Pe3yntaTv 4eCKPUNTMBHE CTaTUCTUKE 3a NPEYHMKe cagHMLa LpHe Tonoae (mm)

KnoH Bpoj MuHumym Makcumym Cpeatba C'raH.q..ap.ql.-la Ko.e - .
cagHuua BpeaHoCT Aesujaumja Bapujaumje
18.04.2019.
1 12 6,99 13,85 10,56 2,45 23,24%
2 38 7,07 30,92 15,74 6,55 41,58%
3 42 10,49 37,00 20,75 6,55 31,58%
4 48 7,06 38,70 19,96 7,17 35,90%
5 42 6,26 26,92 15,56 5,60 36,01%
6 51 7,80 34,40 16,96 6,03 35,54%
7 38 7,00 28,00 16,92 4,89 28,90%
8 20 8,60 25,00 16,71 5,08 30,38%
9 14 9,90 23,80 14,55 4,36 29,96%
18.07.2019.
1 9 10,30 19,00 13,82 2,43 17,56%
2 27 9,93 33,56 17,95 6,78 37,80%
3 28 10,23 37,94 22,74 7,16 31,50%
4 37 7,31 38,70 19,96 6,66 33,35%
5 24 6,38 25,73 16,55 4,84 29,24%
6 35 11,28 35,83 18,41 5,41 29,37%
7 37 7,00 27,70 17,87 4,80 26,85%
8 11 10,42 26,80 17,38 5,58 32,09%
9 12 10,15 26,16 16,47 5,22 31,67%
04.10.2019.
1 5 11,08 19,60 14,97 3,18 21,22%
2 16 10,05 36,48 21,19 7,73 36,49%
3 19 14,59 37,20 24,31 6,71 27,59%
4 26 11,33 29,86 19,99 5,18 25,89%
5 19 10,00 25,73 18,32 4,85 26,45%
6 30 12,76 36,00 21,15 5,86 27,73%
7 23 14,78 30,32 21,72 4,73 21,78%
8 10 12,68 26,27 19,08 4,83 25,33%
9 11 11,60 27,19 19,05 5,22 27,42%
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Tabena 4. Pe3yntaTu jeaHodaKTopMjaiHe aHaNM3e BapmjaHce 3a NPeYHMKe CafHuMLa LpHe Tonone

Aatym
mepema CpeguHa Keagpawa
18.04.2019. 215,89
18.07.2019. 119,67
04.10.2019. 77,61

je M34BOjeH M KAo KJOH Ynje cagHuue nokasyjy
Hajsehe BpegHoCTM BUCUHa (Tabena 1).

PesynTtatn jegHodakTopmnjanHe aHanuse Ba-
pu1jaHce 3a NPeYHMK cagHULA LpHe Tonone npea-
CTaB/beHu cy y Tabenn 4. CTaTUCTUYKM 3HAYajHe
pas/sinKke nocToje Mamehy npeyHuKa cagHuua,
Ha OCHOBY CBa TPW MepeHa, WTO Cce yoyaBa U3
P-BpenHOCTH, KOja je mama og 0,05.

[eHporpam knactep aHanuse, ypaheH Ha oc-
HOBY CpeatbMX BPeAHOCTM Koje cy fobunjeHe HaKoH
Meperba BUCUHA M NpeyvHuKa y nponehe 2019. ro-
OMHe NMpUKasaH je Ha rpadukoHy 2. KnoHosu 6poj

U3mehy knoHoBa

F-ogHoC P-epegHocui
6,06 0,00
3,51 0,00
2,42 0,02

5, 9 n 8 yMHe npBy rpyny, KOjoj ce NpUApPYKyjy
K/IOHOBW 2, 6 1 7, [,OK KNOHOBU 3 1 4 YnHe apyry
rpyny (knactep). KnoH 6poj 1, koju ce n3asojuo Ha
OCHOBY HajMakbUX cpeaHUX BPegHOCTM BUCUHA U
npeyHunKa, NoBe3aH je ca CBUM APYrMM KJIOHOBM-
Ma Ha Hajeehoj yaa/beHoCTH.

[eHaporpam Knactep aHanuse, ypaheH Ha oc-
HOBY CpetbUX BPeaHOCTU J06UjeHUX HAaKOH Me-
perba BUCMHA M npeyHuka y neto 2019. roauHe,
nocne nepuoga nponehHux nonnasa, NPUKasaH je
Ha rpadukoHy 3. KnoHosu 6 1 8 umHe npay rpyny,
3ajegHoO ca KnoHoBMMma 5 1 9. [lpyry rpyny YmHe

Tree Diagram for 9 Cases
Single Linkage
Euclidean distances

0 5 10

Linkage Distances

15 20 25

IpadukoH 2. leHaporpam Knactep aHanuse ypaheH Ha OCHOBY BUCUHA U MPEYHMKA CaSHMLA PA3IUYUTUX

KNoHOoBa upHe Tonone (nponehe 2019.)
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Tree Diagram for 9 Cases
Single Linkage
Euclidean distances
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IpaduKoH 3. [leHaporpam Knactep aHanuse ypaheH Ha OCHOBY BUCMHA M NPEYHUKA CafHULA PAa3NANUUTUX

KNOHOBA LpHe Tonose (neto 2019.)

KNOHOBKU 2 1 7. KnoHoswu 1, 3 n 4 cy noBe3aHu ca
CBMM OCTa/IMM K/IOHOBMMaA Ha HajBehoj pasgasbu-
HM, LITO je OYeKMBaHoO, c 063Mpom Aa cy Mmanu
Hajmaky U Hajsehy cpeatby BPeAHOCT 3a BUCUHE U
npeyHuKe cagHuLa, TOKOM Mepera Koje je cnpo-
BegeHo y nposehe u neto 2019. roguHe.

JeHporpam knactep aHanuse ypaheH Ha oc-
HOBY CpefbUX BpeAHOCTU A0OUjeHMX HaKOH Me-
perba BUCMHA U NpeYyHMKa cagHunua y jeceH 2019.
roAvHe, NpUKasaH je Ha rpaduKkoHy 4. KnoHosu 2
1 7, 3ajeHO ca KIOHOM 4 YnHe NpBY rpyny, AoK
K/JIOHOBM 6 U 8, 3ajegHO ca KNoHoBMMa 1, 9 n 5
yumHe gpyry rpyny. KnoH 3 je nosesaH ca cBum apy-
r’MM KNOHOBMMA Ha Hajsehoj pasgasbuHu, WTO je
O4YeKMBaHO, ¢ 063MpPOM Aa je Kopg, Hera eBuaeH-
TMpaHa Hajseha cpeatba BPeAHOCT 33 BUCUHY U
NPeYHNK Ha OCHOBY MepeHa CNPOBeAEHOr Y jeceH
2019. rogunHe.

Pe3syntatu cnposefeHMX UCTParknBara, Koju
ce OfHOCe Ha npeXXuns/baBarbe CagHULA Y NPBOj
rOAVHW HAaKOH caftbe Ha Bennkom paTHOM ocTpsy,

OENMMUYHO Cy YNopeauBmM ca pesynTaTuma Koje je
pobuno Maksimovic (2015), jep ce pagu o uctom
NIOKANUTETY M KJIOHOBMMA, anun Cy y NUTaky pas-
NIMYNTU BPEMEHCKM YCN0BU. BpemeHcKe npuanke
ToKom 2015. roanHe, Kaga cy cnposeneHa UcTpa-
uBara Makcumosuha, KapaKkTepucaHe cy yrum
CYLWHWUM NepuoamMma y TOKy Beretaumje, 3a pasium-
Ky og 2019. roguHe, Kaga je 6UN0 3HATHO BULLE
nafaBuHa, y3 NaaB/beke 1 3aprKaBakbe Boge Ha
noapyyjy Beankor paTHor ocTpBa, Koje je Tpajano
45 paHa TOKOM BereTaLMOHOr neproaa.

Ha ocHoBY ucTpaxmBaka Koje je cnpoBeo
Maksimovic¢ (2015), npoueHaT npexKMB/baBakba
ABOrOAMWHKX CagHULA Y NpBOj 6aHLM reHa Ha
BeniMkom paTHOM OCTPBY KpeTao ce y ofncery of,
72,0% no 96,0%. Nako je npoceyHa BpeAHOCT, Ha
HUBOY CBUX K/JIOHOBA, buna Beha y ogHocy Ha pe-
3yaTaTe NpuKasaHe y 0BOM paay, Hajsehn ycnex
NpeXKMB/baBatba KOHCTATOBAH je KO UCTOT K/IoHa
Kao WTO je 61O C/1y4aj U Y OBUM UCTPAXKMBAbUMA,
CNPOBeAEHUM Y APYroj NO/bCKOj BaHUM reHa.
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IpaduKoH 4. [leHaporpam Knactep aHanuse ypaheH Ha OCHOBY BUCMHA M NMPEYHUKA CafHULA PA3NANUUTUX

KNoHoBa LpHe Tonosne (jeceH 2019.)

Wintenberger et al. (2019) cy 2014. rogu-
He CnpoBenu UcTpaxkmeake y PpaHuyckoj (nopes
peke Jloape, pe3sepsaT npupoae Saint-Mesmin), y
LM/by NPOLEHE CTOMe NPEeXMB/baBaka CagHULA
LpHe ToMno/sie HaKoH nonnaaea u nepuoga cnabor
npoTtuuaja Boae, namehy anpuna n oktobpa 2014.
roguHe. Tokom npse roanHe, 92,3% cagHuua Huje
npexkmseno 36or ctpeca NoBesaHMX ca Nonaasa-
Ma, Npu YyeMy ayTopu HaBoZe A3 je TaKo BUCOKA
cTona CMPTHOCTM yobuyajeHa 3a Miaje cagHuLe
Ha obanu.

Siebel n Blom (1998) cy ekcnepmmeHTanHo
MUCMNUTUBANN TONIEPAHLMjy NOTNYHOT MN/aaB/bekrba
CcaAHMLA Y 0O4HOCY Ha CTAapoCT cagHuua v goba
roguHe Kopg net Bpcta apseha. CagHuue BpcTa
KapaKTepPUCTUYHUX 33 HMKA NOApPYYja, Kao LTO
cy Alnus glutinosa v Populus nigra, ca roaMHama
cy Buwe nosehasasie TonepaHuMjy Ha TOTaNHO
nnas/bere U UMmane sehy TonepaHumjy y apyroj
unv Tpehoj rogMHn o, BpCTa ca BULIMX I0KanuTe-
Ta, HNp. Fraxinus excelsior, Quercus robur v Ulmus

minor. CTeneH TonepaHunje 61o je marbn netu
Hero y nponehe.

[a 6u yTBpAUAM OTMOPHOCT cafHMuUa pas-
NMYnTMX BpcTa ApsBeha Ha nMonnasy M Heke OA
OCHOBHMX afanTUBHUX MexaHusama, Siebel et
al. (1998) cy ucnutanm mopdonoLWKN oarosop,
owTeherba U NpeXXMB/baBakbe CagHULA Y O4HOCY
Ha AybuHy nnas/berba U SOCTYNHOCT CBETIOCTM.
Ha ocHOBY ekcnepumeHTa, KOju Ccy cnpoBenu ca
ABOroAMLWLbMM CafHMLAMa LpHe Tonone, gobuje-
HUX U3 CEMEHA, KOHCTAaTOBa/IN Cy Aa OHe UMaAjy
BMCOKY TONlepaHLMjy AeIMMUYHOT NoTanaka, aau
manun mopdonowkn ogrosop. Ca gpyre cTpaHe,
$U3MONOLWKM 04r0BOPU MK MeTabonunyKa agan-
Taumja, Kao WTo cy aHaepobHU meTabonunsam um
MUpPOBakbe, BULLE CY AONPUHENN ONCTaHKY OBUX
cagHuua.

Mopaun Koju cy pobujeHn OBUM UCTPAXKK-
BakbeM, NOKa3aM Cy A3 je HaKOH NIaBHOT Nepu-
043, Koju je Tpajao 45 pgaHa, oncTano Buwe oA
50% cagHMLa cBaKor K/OHa. NMpema Ko3nosckom
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(1997): ,Ywiuyaj Godnase Ha 6usbKY WOKOM
selellayuoHoOI lepuoga yKsmydyje owuiehersa,
HemMoiyhHOCW KAujara cemeHa, seleliawWusHU
u pelpogyKWUsHU paclu, UpomeHe y aHauwo-
Muju busreKke U ybp3aHO cliapere U 0gyMmuparbe.
Peakyuja ogpeheHe busroKe 8apupa u 3a08ucu og
MHOIO pakwiopa yKkrey4dyjyhu 6useHy epcuiy u
TeHowul Wwe spclue, cluapocw busoKe, Kapakulie-
pucwWiuKa Usa8He 80ge, KA0 U 0g 8peMeHd U
wipajarba tolnase”.

3AKAYYITH

EBponcka LpHa Tonona je nocrana yrpoxe-
Ha WMPOKUM HecTajakbem NpuobanHux LWyma y
Esponu, a MHTporpecuja reHa Kpo3 xmbpuansa-
LM1jy ca CPOAHUM, HEAQYTOXTOHMM TaKCOHMMA TO-
nosie MoXe 4043aTHO CMarbUTU BEIMYMHY nony-
naumje v reHeTUYKU ANBEP3UTET ayTOXTOHE LipHe
Tonone (Debeljak et al., 2015). Populus nigra
L. ce y Cpbujn Beoma 4ecTo 3ameryje BPCTOM
Populus x euramericana Guinier n HeKum 6p30-
pactyhum xnubpugmma, Koju ymarbyjy reHopoHA,
M pacnpocTparbeHOCT WyMa LpHe Tomnoe Ha npu-
poAHUM cTaHuwTMMma. MpucycTBo LpHe Tonone
Ha BenmMKkom paTHOM ocTpBy 61 morno aa 6yae o
BE/IMKOT 3HaYaja 32 KOH3epBaLLWjy OCET/bUBUX EKO-
cucTeMa, Kao LWTo Cy XuapoduaHe wyme.

Y um/by ouyBara U ycmepeHor Kopuwherba
LpHe Tonosie npenopydyyje ce ynotpeba nokan-
Hor reHopOHa Y HAMEHCKO] NPOU3BOAHM CagHOT
maTepujana ose BpcTe, nocebHo y 3awTuheHum
noapysdjuma.

Mpema npepcTaB/beHUM pe3ynTaTUma, Haj-
Behu npoueHaT nNpexuB/baBarba HAKOH Mepuo-
0a NnaB/berba 3abenexkeH je Kog KioHa 6poj 9
(85,70%), Kog Kora je 1 Ha Kpajy BereTaumoHor ne-
puoga npexunseno 78,60% cagHuua. Moxke ce KoH-
CTaToOBaTU [la CagHULLE LIpHE Tonose KNoHa 6poj 9,
Ha OCHOBY BWMCOKOT MpOLLEHTa NpeXKMB/baBatba,
MMajy noTeHuujan ga 6yay KopuwheHe 3a no-
LWyM/baBakbe NIaBHUX NOAPYYja, KaKBO je Benunko
paTHO ocTpBo. MehyTum, cafHu1LLE OBOT KOHa ¢y
nokasasie 3HaTHO Makbe BPeAHOCTU U3MEepPEeHUX
BMCMHA M NPeYHUKa, Y OAHOCY Ha cadHuue BehuHe
K/IOHOBA U yraBHOM cy bune owTeheHe.

Ca pgpyre cTpaHe, cagHuUe KaoHa 3 cy bune
CynepuopHuje Ha OCHOBY CpearUX BPeaHOCTU
BMCWHA W MPeYHUKa, f06ujeHUX HaKOH Mmepera
y CBa Tpu nepuopaa, yk/bydyjyhu n nepmog nocne
nnas/berba. CagHuLe OBOT KNOHaA MMane cy 3af0-
BO/baBajyhv NpouHaT npexunssbaBakba, ann ce oH
KOHCTaHTHO cmarbmBao (og 97,70% npexunsenmx
cagHuua y nponehe, BpegHOCT ce cmarbmaa Ha
65,10%, HaKOH Nepuoaa nnas/berba, Ao 47,50%
Ha Kpajy BeretauMoHor nepmoaa). Knox 6poj 1 ce
M34,B0jMO NpPema Hajcnabujum pesyntaTMma, Kako
y nornefy npexmssbaBakba Ha Kpajy BeretaumoHor
nepuoaa, Tako 1 y norneay cpefHux BpeaHocTu
BMCUHA M NPeYHMKa cagHuLa.

JobujeHun pesyntatu notephyjy 3Hauaj LpHe
TOMoJsie y NJaBHUM noApy4djuma, ¢ 063Mpom Ha
cnocobHOCT Tonepucara Ayror Tpajarba CTarHa-
uuje BoAe (MpoueHaT npexKuB/baBarkba HAKOH
nonnase ce kpetao namehy 55% u 85,70% HakoH
Apyror mepema, a HakoH Tpeher mepersa npoue-
HaT NpeXKMB/baBakba 33 CBE KNOHOBE je 610 Npeko
40%). 3anoyeTa UCTparkMBakba Tpeba KOHTUHYMU-
paHO HACTaBUTU Y LNby CeneKLmje CynepuopHmx
K/OHOBA.

HanomeHa: WcTpaxuBara cnposBegeHa
3a noTpebe oBor pasa dMHaHCMpaHa cy cpea-
CTBMMa npojeKkta ,[lpoussogHa ounemerbeHoi
pelpogyKwusHoI Mawiepujana ypHe wouosne Ha
BenuKkom pawiHOM ocuipsy”, uvjy je peanusauujy
duHaHcupano JKN ,3eneHnno-beorpag” v cpea-
cTBMMa MUHKUCTapCTBa NPOCBETE, HayKe U TeXHO-
NowkKor pasBsoja Penybanke Cpbuje, Ha ocHOBY
yrosopa 6poj 451-03-9/2021-14/200169. Jeo npu-
Ka3aHWx pe3ynTaTa je L06ujeH Ha OCHOBY UCTPAXKK-
Batba M3 3aBpLUHOr paga Punvna Makcumosuha,
noA, HacnoBoMm ,,[eH-eKoAo0WKU UoweHyujan pas-
AUYUWIUX KA0OHOBA ypHe wiodosne (Populus nigra
L.) y dpeoj ioguHU HaKOH cagre Ha Benukom
pawiHom ocuipsy”’, onbpareHor Ha YHUBep3nUTeTy
y beorpagy — LLlymapckom dakyntety.
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VARIABILITY OF SEEDLING SURVIVAL AND GROWTH
OF DIFFERENT BLACK POPLAR (POPULUS NIGRAL.) CLONES
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Abstract: Black poplar (Populus nigra L.) belongs to endangered species of Serbia that grow
in wetlands. This research was conducted on the Great War Island, which is located at the
confluence of the Sava and Danube rivers, in Belgrade. This research aimed to determine the
survival rate and growth dynamics of seedlings of different black poplar clones in the first year
after planting in the flood conditions of the Great War Island. Recording of surviving seedlings
and measurements of heights and diameters were performed in 2019, firstly in the spring (April
18, 2019), the second time during the summer (July 18, 2019), after the flooding period, and
the third time in the autumn (October 4, 2019), at the end of the vegetation period. The results
of descriptive statistics, one-way analysis of variance (One-Way ANOVA), and cluster analysis
are presented in this paper. Based on the obtained results, the highest survival rate after the
flooding period was recorded in clone number 9 (85.70%), in which 78.60% of seedlings sur-
vived at the end of the vegetation period. It can be stated that the seedlings of black poplar
clone number 9, based on a high survival rate, have the potential to be used for afforestation
of wetlands, such as the Great War Island. However, the seedlings of this clone showed signif-
icantly lower values of measured heights and diameters, compared to the seedlings of most
clones and mostly the seedlings were damaged. On the other hand, seedlings of clone 3 were
superior based on the mean values of heights and diameters, obtained after the measurements
in all three periods, including the period after flooding. Seedlings of this clone had a satisfactory
survival rate, but it was constantly declining. Clone number 1 showed the lowest results, both
in terms of survival at the end of the vegetation period and in terms of mean heights and diam-
eters of seedlings. When using this species, special attention should be paid to preserving the
gene pool and avoiding the establishment of commercial monoclonal plantations, especially in
protected areas such as the Landscape of Outstanding Features “Great War Island”.

Keywords: Populus nigra L, Great War Island, variability, seedling survival

INTRODUCTION

Wetlands, such as the floodplains of the
Landscape of Outstanding Features “Great War
Island” (serb. “Veliko ratno ostrvo”) are, in addi-
tion to their great importance for the conservation
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of biological diversity, very endangered by differ-
ent abiotic and biotic factors. Biotic and abiotic
factors have caused great changes in various natu-
ral ecosystems, which led to the disappearance or
reduction of the number of certain species of trees
and shrubs, and their habitats were destroyed
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or reduced to extremely small areas (Noni¢,
Sijac¢i¢-Nikoli¢, 2021). One of the global prob-
lems leading to the endangerment of plant species
is climate change.

Climate change models predict an increase in
the frequency of floods, which will significantly af-
fect the environment in which plants are located,
and specific flood conditions can affect the survival
of plant species within ecosystems (Pucciariello
et al., 2014). Occasional or frequent flooding of
land with fresh or salt water occurs as a result of
river flooding, storms, over-irrigation, inadequate
drainage, and stopping river flow by raising dams
(Wainwright, 1980, Kozlowski, 1982, 1984a,
1984b, 1985, 1997; Kozlowski, Pallardy, 1997).
Floods during the growing season negatively affect
all stages of plant development that are not tol-
erant to standing water, while floods outside the
growing season usually have a small and short-
term effect (Kozlowski, 1982, 1984b, 1997;
Kozlowski, Pallardy, 1997). Flood resistance of
plants depends a lot on the plant species and its
genotype, as well as on the age of the plant itself,
the time and duration of the flood, the state of
floodwater, and also on the characteristics of the
flooded place (Kozlowski, 1982, 1984a, 1984b,
1985, 1997; Kozlowski, Pallardy, 1997).

Reducing the negative impact of climate
change on flora will be possible if endangered spe-
cies can adapt to new environmental conditions
(Orlovicet al.,, 2014; Maksimovic¢, 2015). The
degree of endangerment of the gene pool of each
species individually, within one population, can
be assessed based on the species presence in the
population; degree of natural rejuvenation of the
species; the presence of damage and disease in
individuals; yield abundance at the individual and
population level and genetic variability (Noni¢,
Sijaci¢-Nikoli¢, 2021). Inter- and intraspecific
genetic variability, has some fundamental roles,
and one of the most important is that it allows
different tree species to respond to negative im-
pacts, including those causing pests, diseases and
climate change (Sija¢i¢-Nikoli¢, Milovanovié,
2007; Mataruga et al., 2013; Orlovi¢ et al.,
2014; Maksimovi¢, 2015).

To reduce the negative impact of floods, which
result in reduced biodiversity in forest ecosystems,
there is a need for conservation and sustainable

use of the gene pool of different forest tree spe-
cies in floodplain habitats. This especially refers to
rare, relict, endemic and endangered species of
forest trees, which can be classified as priorities
in the process of preserving the forest gene pool
(Isajev, Sijagi¢-Nikoli¢, 2003; Milovanovi¢,
Sijac¢i¢-Nikoli¢, 2006, 2008). Taking into account
the importance of wetlands and hydrophilic for-
ests, as well as the factors that threaten the black
poplar population, there was a need to conserve
the available gene pool.

One of the species that is characteristic of
wetland habitats is the black poplar (Populus ni-
gra L.), an endangered (REFORGEN, 2003), or
one of the most endangered (Vanden Broeck,
2003; Maksimovi¢, 2015) native forest spe-
cies in Europe. It is also listed in the Red Book of
Endangered Species, which further emphasizes
the possibility of the disappearance of black pop-
lar from natural habitats.

Although the distribution of black poplar is
wide (Europe, North Africa, West, North, and
Central Asia), it is endangered in most of its range
due to anthropogenic impact (Bajc et al., 2020),
habitat degradation and lack of genetic diversity
(Vanden Broeck, 2003).

Only a few natural black poplar forests have
been preserved in Serbia (Orlovié et al., 2005).
The area occupied by black poplar in natural hab-
itats in Serbia is decreasing over the years due to
continuous and increased deforestation, as well
as due to frequent replacement by fast-growing
poplar clones.

Sijac¢i¢-Nikoli¢ et al. (2014) point out three
key factors that threaten the survival of natural
populations of indigenous poplars: the disappear-
ance of wet ecosystems, due to human activities,
which are the basic habitats of these species; re-
placement of natural stands of autochthonous
poplar species with plantations of fast-growing
hybrid poplar clones and introgression of cultivat-
ed clones of other poplar species.

The aim of this research was to determine
the variability of survival and growth dynamics of
seedlings of nine black poplar clones originating
from the Great War Island, in the first year after
planting in this area. Also, the aim was to investi-
gate the potential resistance of black poplar clones
to the water stagnation in the floodplain area of
the Great War Island.
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MATERIALS AND METHODS
Research area

This research was conducted in the area of
the Great War Island (GWI), which is located at
the confluence of the Sava and Danube rivers
and covers an area of 211.38 ha. The area has
been declared a natural protected area since
2005, with three zones of different protection
regimes The landscape of exceptional features of
the “Great War Island” belongs to sensitive wet-
lands (Maksimovi¢, Sijaci¢-Nikoli¢, 2013;
Maksimovic et al., 2014, 2016), with an insuf-
ficient degree of forest cover (Sijaci¢-Nikoli¢ et
al., 2014).

One of the most important factors endanger-
ing the Great War Island is the change of water
regime and large irregular changes in water levels,
which cause changes in vegetation (Antonijevic,
Kecman, 2021). High water levels, which occur
periodically, can lead to degradation of existing
vegetation or settlement of new species (Jari¢ et
al., 2020), such as, for example, the emergence of
allochthonous plant species, of which there are 34

in this area, according to recent research (Jari¢ et
al., 2020). In 2019, when this research was con-
ducted, the period of flooding on the Great War
Island lasted from May 13 to June 26. In this peri-
od, the water level ranged from 425 cm (May 13)
to 383 cm (June 28), with the highest value of 603
cm in early June (June 8). Water stagnation in the
investigated area lasted 45 days.

Research object

The population of black poplar on the Great
War Island appears in white and black poplar for-
ests (Populetim albo-nigrae Slav. 52) on a mosa-
ic of different alluvial soils, representing the last
stage of development of softwood deciduous
forests (Posebna osnova gazdovanja Sumama za
GJ “Veliko ratno ostrvo” 2018-2027). Floodplain
forests of willow and poplar are dynamic ecosys-
tems, the development of which requires a varia-
ble water level, that is, a flooding regime. A very
small number of floodplain forests are currently
preserved in Europe, and about 90% of natural
floodplain forests have completely disappeared,

Figure 1. The first black poplar gene bank on the Great War Island (2018)
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Figure 2. Clone test of black poplar in the nursery of the Faculty of Forestry (summer 2018)

while the European directive characterizes the
remains of these forests as “priority forest habi-
tats”, or the most endangered natural ecosystems
(Antonijevi¢, Kecman, 2021).

The importance of the black poplar gene pool
on the Great War Island is in the fact that this spe-
cies is an edificator in this area. Its original pop-
ulation was reduced to 907 trees, and occurs in
smaller or larger groups of discontinuous charac-
ter, without natural regeneration (Maksimovic¢
etal, 2014a; Maksimovié¢, 2015; Maksimovi¢,
Sijaci¢-Nikoli¢, 2016).

Continuous research of the black poplar
gene pool on the Great War Island resulted in
the establishment of pilot field trials, of which
the first field gene bank was established in 2015
(Maksimovic, 2015). The first black poplar gene
bank (Figure 1) served as a source of reproductive
material (cuttings) of selected clones originating

¥ia ety Sk v PR

from nine mother black poplar trees selected on
the Great War Island.

The collection of twigs and the formation of
cuttings was done at the beginning of March 2017.
The cuttings were stored in the refrigerator from
the moment of formation until the establishment
of the clone test in the nursery of the Faculty of
Forestry, University of Belgrade. Seedlings (Figures
2 and 3) were grown in the nursery test during two
vegetation periods.

The establishment of the second black pop-
lar field gene bank (Figure 4), was carried out in
autumn 2018, by planting two-year-old seedlings
according to a defined scheme. This second black
poplar field gene bank also represents the object
of the conducted research presented in this paper.
Seedlings from the second gene bank were used
for testing the survival of various black poplar
clones during the year which was characterized by
high floodwater levels.
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Figure 3. Two-year-old black poplar seedlings within the clone test before planting on the Great War Island
(autumn 2018)

g =2 = I\ 5 e

Figure 4. The second black poplar field gene bank on the Great War Island (autumn 2018)
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Estimation of the variability of nine black
poplar clones

The variability of the nine black poplar clones
was determined based on the survival rate of
seedlings and measurements of their height and
diameter. The survival rate of seedlings was de-
termined three times: for the first time in spring
2019 (April 18, 2019) after planting; the second
time during the summer of 2019 (July 18, 2019),
after the flood period, when the seedlings were
under stagnant water for 45 days (Figure 5), while
the third seedling survival rate was determined
on October 4, 2019. The survival rate of seedlings
was obtained based on the number of planted and
the number of survived seedlings in April, July and
October 2019.

Measurement of seedling height and diameter
was done on all seedlings at the same time when
the survival rate of seedlings was determined. The
height was measured from the ground level to the
terminal bud, using the measuring ruler with an
accuracy of 1 cm. The diameter was measured on
the ground level, using a digital caliper with an ac-
curacy of 0.01 mm.

e e S S A st e N

Figure 5. Black poplar seedlings in the second field gene bank during the flood period (summer 2019)

Statistical processing of collected data

Data collected during this research were pro-
cessed using the software Statgraphics Centurion
XVI Version 16.1.11. The paper presents the re-
sults of descriptive statistics - minimum and maxi-
mum values, mean, standard deviation, coefficient
of variation (standard statistical parameters), one-
way analysis of variance (One-Way ANOVA), and
cluster analysis - using Single Linkage, Euclidean
distances.

RESEARCH RESULTS WITH
DISCUSSION

The results of the research were presented for
seedling survival, seedling height, and diameter, in
April, July, and October 2019.

Survival of black poplar seedlings in the
first year after planting on GWI

The survival rate of seedlings in the first year
after planting on the Great War Island is shown in

Tl i -t
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Graph 1. Survival of black poplar seedlings in the first year after planting on GWI

Graph 1. The survival rate in April 2019 was very
high for all nine clones (97.70-100%). After the
flooding period and the stagnation of water for 45
days, the number of surviving seedlings was low-
er in July, but more than 50% of all clones were
recorded, with the highest survival rate recorded
in clone number 9 (85.70% ), and the smallest in
clone 8 (55.00%).

After the last recording, which was done at the
end of the vegetation period (October 4, 2019),
all clones had a survival rate of more than 40%,
with the highest value recorded in clone num-
ber 9 (78.60%), and the lowest in clone number
1 (41.70%). This result indicates the potential
of black poplar to tolerate the presence of stag-
nant water for up to 60 days, which is in line with
the bioecological characteristics of the species
(Herpka, 1963).

Variability of black poplar seedlings
height in the first year after planting on
GWI

The results of descriptive statistics for the
heights of black poplar seedlings in the first year

after planting on GWI are presented at the level
of clones in Table 1. In April, clone number 3 had
the highest mean value (207.11 cm), and the low-
est had clone number 1 (125.83 cm). After meas-
urements in July, clone 3 (224.68 cm) also had the
highest mean value, and clone 1 (150.56 cm) had
the lowest. At the end of the vegetation period,
in October, clone number 3 had the highest (234,
53 cm), and clone number 5 had the lowest mean
value (162.79 cm).

The results of One-Way ANOVA for heights
of black poplar seedlings, recorded during three
measurements in 2019, are presented in Table 2.
Statistically significant differences exist between
heights of black poplar seedlings, based on all
three measurements, which can be seen from the
P - value, which is less than 0.05.

Variability of black poplar seedling
diameters in the first year after planting
on GWI

The results of descriptive statistics for the di-
ameter of black poplar seedlings in the first year
after planting on the Great War Island are present-
edin Table 3.
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Table 1. Results of descriptive statistics for heights of black poplar seedlings (cm)

Number of
seedlings

Clone

W 00 N OO 1l A W N = W 0 N OO L1 A W N =

O 0 N O U1 & W N =

12
38
42
48
42
51
38
20
14

9
27
28
37
24
35
37
11
12

5
16
19
26
19
30
23
10
11

Minimum

74.00
64.00
69.00
81.00
35.00
86.00
90.00
96.00
112.30

103.00
100.00
140.00
81.00
80.00
100.00
90.00
113.00
114.40

138.00
102.00
100.00
112.00
72.00
106.00
80.00
114.00
98.00

Maximum

18-04-2019
172.00
274.00
307.00
317.00
267.00
290.00
242.50
228.50
240.50

18-07-2019
202.00
290.00
320.00
332.00
235.00
285.00
300.00
250.00
285.00

04-10-2019
202.00
290.00
328.00
300.00
235.00
285.00
300.00
255.00
265.00

Mean

125.83
166.05
207.11
202.56
150.31
163.78
179.92
154.38
150.26

150.56
184.07
224.68
205.87
168.04
175.11
189.22
173.55
162.50

168.80
200.44
234.53
205.54
162.79
180.50
200.48
181.00
169.73

Standard
deviation

34.53
61.60
52.64
54.36
56.95
48.75
41.60
38.88
37.30

33.00
57.91
49.78
49.73
41.53
49.25
45.36
49.38
52.62

138.00
102.00
100.00
112.00
72.00
106.00
80.00
114.00
98.00

Table 2. Results of one-way analysis of variance for heights of black poplar seedlings

Date of measurement

18-04-2019
18-07-2019
04-10-2019

Mean Square
20149.70
10998.70

8920.93

Between clones
F-ratio
7.76
461
3.55

Coeff. of
variation

27.44%
37.10%
25.42%
26.83%
37.89%
29.77%
23.12%
25.18%
24.82%

21.92%
31.46%
22.16%
24.16%
24.72%
28.13%
23.97%
28.46%
32.38%

15.62%
28.47%
22.51%
21.52%
29.58%
28.53%
24.90%
30.68%
29.31%

P-value
0.00
0.00
0.00
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Table 3. Results of descriptive statistics for black poplar seedlings diameters (mm)

Clone Numb'er of Minimum Maximum Mean Sta?d?rd Coteff.- of
seedlings deviation variation
18-04-2019
1 12 6.99 13.85 10.56 2.45 23.24%
2 38 7.07 30.92 15.74 6.55 41.58%
3 42 10.49 37.00 20.75 6.55 31.58%
4 48 7.06 38.70 19.96 7.17 35.90%
5 42 6.26 26.92 15.56 5.60 36.01%
6 51 7.80 34.40 16.96 6.03 35.54%
7 38 7.00 28.00 16.92 4.89 28.90%
8 20 8.60 25.00 16.71 5.08 30.38%
9 14 9.90 23.80 14.55 4.36 29.96%
18-07-2019
1 9 10.30 19.00 13.82 2.43 17.56%
2 27 9.93 33.56 17.95 6.78 37.80%
3 28 10.23 37.94 22.74 7.16 31.50%
4 37 7.31 38.70 19.96 6.66 33.35%
5 24 6.38 25.73 16.55 4.84 29.24%
6 35 11.28 35.83 18.41 5.41 29.37%
7 37 7.00 27.70 17.87 4.80 26.85%
8 11 10.42 26.80 17.38 5.58 32.09%
9 12 10.15 26.16 16.47 5.22 31.67%
04-10-2019
1 5 11.08 19.60 14.97 3.18 21.22%
2 16 10.05 36.48 21.19 7.73 36.49%
3 19 14.59 37.20 2431 6.71 27.59%
4 26 11.33 29.86 19.99 5.18 25.89%
5 19 10.00 25.73 18.32 4.85 26.45%
6 30 12.76 36.00 21.15 5.86 27.73%
7 23 14.78 30.32 21.72 4.73 21.78%
8 10 12.68 26.27 19.08 4.83 25.33%
9 11 11.60 27.19 19.05 5.22 27.42%

During the first measurement, the highest
mean value of diameter was obtained for clone
number 3 (20.75 mm), and the lowest for clone
number 1 (10.56 mm) (Table 3), which were also
distinguished as clones with the highest and low-
est mean height (Table 1). During the second
measurement, after the floods, the highest mean
value of the diameter was also obtained for clone
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number 3 (22.74 mm), and the lowest for clone
number 1 (13.82 mm) (Table 3), which were sin-
gled out as clones with the largest and smallest
height (Table 1). The highest mean value of diam-
eter at the end of the vegetation period had clone
number 3 (24.31 mm), and the smallest clone
number 1 (14.97 mm). The mentioned clone num-
ber 3 was also a clone whose seedlings had the
highest values of heights (Table 1).
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Table 4. Results of one-way analysis of variance for black poplar seedlings diameters

Date of measurement
Mean Square

18-04-2019 215.89
18-07-2019 119.67
04-10-2019 77.61

The results of One-Way ANOVA for the black
poplar seedlings diameters are presented in Table
4. Statistically significant differences exist be-
tween the diameters of seedlings, based on all
three measurements, which can be seen from the
P-value, which is less than 0.05.

Dendrogram of cluster analysis based on the
mean values obtained after measuring the heights
and diameters in the spring of 2019 is shown in
Graph 2. Clones 5, 9 and 8 form the first group,
which is joined by clones 2, 6 and 7, while clones
3 and 4 form the second group (cluster). Clone

Between clones

F-ratio P-value
6.06 0.00
3.51 0.00
2.42 0.02

number 1, which had the smallest mean values of
heights and diameters, is connected with all other
clones at the greatest distance.

Dendrogram of cluster analysis based on the
mean values obtained after measurements of
heights and diameters in the summer of 2019, af-
ter the spring floods, is shown in Graph 3. Clones
6 and 8 form the first group, together with clones
5and 9. The second group consists of clones 2 and
7. Clones 1, 3, and 4 were associated with other
clones at the longest distance, as expected, given
that they had the lowest and highest mean values

Tree Diagram for 9 Cases
Single Linkage
Euclidean distances

0 5 10

Linkage Distances

15 20 25

Graph 2. Dendrogram of cluster analysis based on heights and diameters of seedlings of different clones of

black poplar (spring 2019)
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Tree Diagram for 9 Cases
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Graph 3. Dendrogram of cluster analysis made based on height and diameter of seedlings of different clones

of black poplar (summer 2019)

for seedling heights and diameters, during meas-
urements conducted in spring and summer 2019.

Dendrogram of cluster analysis based on the
mean values obtained after measuring the height
and diameter of seedlings in autumn 2019, is
shown in Graph 4. Clones 2 and 7, together with
clone 4 form the first group, while clones 6 and
8, together with clones 1, 9, and 5 form the sec-
ond group. Clone 3 is connected to all other clones
at the longest distance, which is expected, given
that it had the highest mean value for height and
diameter based on measurements conducted in
autumn of 2019.

The results of the conducted research, which
refer to the survival of seedlings in the first year
after planting on the Great War Island, are par-
tially comparable with the results obtained by
Maksimovié (2015), because of the locality and
clones, which were the same, but weather con-
ditions were different. Weather conditions during
2015, when Maksimovic¢’s research was conduct-
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ed, were characterized by long dry periods during
the vegetation, in contrast to 2019, when there
was significantly more precipitation, with flooding
and water stagnation in the area of the Great War
Island, which lasted 45 days during the growing
season.

Based on the research conducted by
Maksimovié (2015), the survival rate of two-
year seedlings in the first gene bank on the Great
War Island ranged from 72.0% to 96.0%. Although
the average value, at the level of all clones, was
higher than the results presented in this paper, the
greatest survival success was found in the same
clone as was the case in this study, conducted in
the second field gene bank.

Wintenberger et al. (2019) conducted re-
search in France in 2014 (along the Loire River,
Saint-Mesmin Nature Reserve), to estimate the
survival rate of black poplar seedlings after floods
and periods of low water flow, between April and
October 2014. During the first year, 92.3% of seed-
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Tree Diagram for 9 Cases
Single Linkage
Euclidean distances

15 20 25 30
Linkage Distances

Graph 4. Dendrogram of cluster analysis made based on heights and diameters of seedlings of different clones

of black poplar (autumn 2019)

lings did not survive due to flood-related stress,
with the authors stating that such a high mortality
rate is common for young seedlings on the coast.

Siebel and Blom (1998) experimentally ex-
amined the tolerance of complete flooding of
seedlings in relation to seedling age and time of
year in five tree species. Seedlings of species char-
acteristic for lower areas, such as Alnus glutino-
sa and Populus nigra, increased their tolerance
to total flooding more with age and had a higher
tolerance in the second or third year, than spe-
cies from higher localities, e.g. Fraxinus excelsior,
Quercus robur, and Ulmus minor. The degree of
tolerance was lower in summer than in spring.

To determine the resistance of seedlings of
different tree species to flooding and some of the
basic adaptive mechanisms, Siebel et al. (1998)
examined the morphological response, damage,
and survival of seedlings in relation to flooding
depth and light availability. Based on the exper-
iment, which they conducted with two-year-old

black poplar seedlings, produced from seeds,
they concluded that they have a high tolerance
of partial immersion, but a small morphological
response. On the other hand, physiological re-
sponses or metabolic adaptation, such as anaer-
obic metabolism and dormancy, have contributed
more to the survival of these seedlings. The data
obtained by this research showed that after the
flood period, which lasted 45 days, more than 50%
of the seedlings of each clone survived. According
to Kozlowski (1997): “The impact of flooding on
the plant during the vegetation period includes
damage, inability to germinate seeds, vegetative
and reproductive growth, changes in plant anato-
my and accelerated aging and death. The reaction
of a particular plant varies and depends on many
factors including the plant species and genotype
of that species, the age of the plant, the charac-
teristics of the floodwater, as well as the time and
duration of the flood”.
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CONCLUSIONS

European black poplar has become threatened
by the widespread disappearance of riparian for-
ests in Europe, and gene introgression through
hybridization with related, non-indigenous pop-
lar taxa may additionally reduce the population
size and genetic diversity of native black poplar
(Debeljak et al., 2015). Populus nigra L. is very
often replaced in Serbia by the species Populus x
euramericana Guinier and some fast-growing hy-
brids, which reduce the gene pool and the distri-
bution of black poplar forests in natural habitats.
The presence of black poplar on the Great War
Island could be of great importance for the con-
servation of sensitive ecosystems, such as hydro-
philic forests.

For the purpose of conservation and sustaina-
ble use of black poplar, it is recommended to use
the local gene pool in the purposeful production
of planting material of this species, especially in
protected areas.

According to the presented results, the highest
survival rate after the flooding period was record-
ed in clone number 9 (85.70%), in which 78.60%
of seedlings survived at the end of the vegetation
period. It can be stated that the seedlings of black
poplar clone number 9, based on a high survival
rate, have the potential to be used for afforesta-
tion of floodplains, such as the Great War Island.

However, the seedlings of this clone showed
significantly lower values of measured heights and
diameters, compared to the seedlings of most oth-
er clones and mostly the seedlings were damaged.

On the other hand, seedlings of clone 3 were
superior based on mean values of heights and
diameters, obtained after measurements in all
three periods, including the period after flooding.
Seedlings of this clone had a satisfactory surviv-
al rate, but it was constantly decreasing (from
97.70% of surviving seedlings in the spring, the
value decreased to 65.10%, after the flooding peri-
od, to 47.50% at the end of the vegetation period).
Clone number 1 showed the lowest results, both
in terms of survival at the end of the vegetation
period and in terms of mean heights and diame-
ters of seedlings.

The obtained results confirm the importance
of black poplar in floodplains concerning the abil-
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ity to tolerate long duration of water stagnation
(survival rate after flooding ranged between 55%
and 85.70% after the second evidentation of sur-
vived seedlings, and after the third evidentation
the survival rate for all clones was over 40%). The
initiated research should be continued with the
aim of selecting superior clones.
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