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AHUCTOBA U IIAOAOBA TECT CTABAAA AMEPUYKOTI KOIIPUBHU'BRA
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M3Boa: Ha noapyuyjy rpaga Comdopa 3acTynsbeHe cy age BpcTe u3 poga Celtis L., of Kojux
je HajdpojHuju Celtis occidentalis L., pacnpocTpatbeH y NapKkoBMma v ApBOPEAMMA, KOju cy
nocranv cumdon rpasa, ca CBOjOM HempoLLeHUBOM COLMjaTHOM, EKOHOMCKOM U €KOJIOLLKOM
BpegHowhy. HbMxoBO AaHallkbe CTakbe MO0 du ce onucaTu Kao 3adpumasajyhe. Y paay cy
NpWKasaHu pesynTati aHannse MopdoIOLWKNX KAPAKTEPUCTUKA INCTOBA U NI0A0BA amepuy-
Kor konpusuha, odas/beHe Ha HMBOY 15 TecT cTadana, y Lm/by NpoLLeHe reHeTuYKe Bapujadu-
HOCTU pacnonoxueor reHodoHaa y apsopeamma Comdopa. AHanmsmnpanu cy crnegehum napa-
MeTpU: YKYNHa AyXXWHa INCTa, LWUMPUHA IMCHE NJIoYe, AYXKUHA NeTesbKe, WMPUHA ICHE nio4ve
Ca NleBe N AecHe CTpaHe y OAHOCY Ha MaBHW HepB, NpeYHuK nnogosa n maca 1000 nnoposa.
YpaheHa je AecKpuMnTUBHA CTAaTUCTWKA, jeAHODaKTOpUjaiHa aHanusa BapujaHce, LSD TecT n
KnacTep aHanusa. HajKpynHuju ANCToBM eBUAEHTUPAHM cy Kog cTadana 1, 5 1 11, a HajcuTHUjK
Kog, ctadana 7, 9 u 13, npu yemy ce reHOTUN 1, Ha OCHOBY BULLE KapaKTEPUCTMKA, U3A4BOjUO OZ,
ocTanux Tect ctadana. Hajsehe cpefbe BpeAHOCTM NPEUYHMKA KOLWTYHULA €BUAEHTUPAHE CY
Kog ctadana 4, 12 n 3. JobunjeHn pesyntaTu yKasyjy Ha 3a0BosbaBajyhu cteneH BapujadunHo-
CTW aHaNM3MpPaHNX CBOjCTaBa Ha HNBOY TecT cTadana, Koju NpeacTas/ba fo0Opy NOMa3HY OCHOBY
3a yno3HaBakbe M afileKBaTHO Kopulhere reHeTcKor NoTeHLMjana BpeTe, Kao U 32 KOH3epBa-
Ljy pacrnonoxusor reHopoHaa.

KmbyuHe peumn: amepuuku konpusuh, reHopoHa, BapnjadUAHOCT, MOPPO/OLLKE KapaKTepu-
CTUKe NINCTOBA M NA040BA

YBOA

MoyspaHe MHbOpMaUnje O reHEeTUYKOj Bapu-
jabunHoctn yHyTap reHodoHAa BpcTe npeacTa-
B/bajy MpeaycnoB 3a HeroBy KOH3epBauujy wu
ycmepeHo Kopuwhere. Ca acnekTa KoH3sepBsauu-
je, NPMMapPHUM Ce CMaTpajy BPCTe Koje cy peTke,
PEeNnuKTHE UAN eHAEeMUYHE, KAao U OHe Yunju je re-
HOdOHA, yrpoKeH. [eHeTUYKM ANBEP3UTET, KOju ce
Yy KOH3epBauunoHoj duonoruju nomurse og 1970.

roAMHe, OCHOB je 33 AyropoyaH OncTaHaK yrpoxe-
HuX BpcTa (Frankel, Bennett, 1970). Bapujabun-
HOCT MOPGONOLWKNX KapaKTepucTuka duna je
npegMmeT UCTPaKkMBatba Pa3INYUTUX APBEHACTUX
BpcTa y Cpduju, nsmehy ocranor u Ha HUBOY /in-
ctosa (Noni¢ et al., 2012a; Sijacié-Nikoli¢ et al.,
2012; 2013; Devetakovié, Sijaci¢-Nikoli¢, 2013;
Maksimovié, Sijacié-Nikoli¢, 2013; Cortan et al.,
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2015), nnogosa n cemeHa (Anderson, Tauer, 1993;
Sijaci¢-Nikoli¢ et al., 2007; 2009; Noni¢ et al.,
2012b; 2013), vta. leHeTMYKa BapujabUAHOCT je
K/by4Hu dakTop y npunarohasakby BpcTa Npome-
Hama }KMBOTHe cpeavHe, U3 yera cnegm Aa mana
BapujadunHocT ogpeheHunx BpcTa AoBOAM Yy NUTa-
tbe roeH onctaHak (Cortan et al., 2014).

Ha teputopmjn rpaga Comdopa nocToju 3Ha-
YajaH reHodoHg amepwudkor Konpusuha (Celtis
occidentalis L.), Koju je cagpkaH y Xxu/bagama Ao-
Opo aganTupaHux reHotunosa - Buwe og 7000
cradana (Samardzi¢ et al., 2016; Vukicevic et al.,
2016), WTO ra YMHM jeAMHCTBEHNM, HE Camo Yy Ha-
LLIOj 3eMJ/bWU, HEFO N Y PEruoHy.

Kao nHTpogyKkoBaHa BpcTa, Konpueuh ce fo-
Opo afanTMpao ycnoBMMa NOKasHE CPeauHe U
TOKOM BpemeHa noctao cumbon Comdopa (Sijacic-
Nikoli¢ et al., 2008). Nocnearux roguHa, Aonasm
[0 NnoM/bera M naga Benukor dpoja cradana,
yrnaBHoOM 380r CTapoCTU U nower 34paBCTBEHOT
CTakba, Ha Koje A04AaTHO YTUYY BPEMEHCKE Hero-
roge. NMnaHcky o6HOBY noctojehux apBopeaa Tpe-
ba 3acHMBaTM Ha pPacCrnoNoXMBOM reHodpoHAY
amepuuKor Konpusuha, npu Yyemy je notpedHo
00aBUTU NpoLLEHY reHeTUYKe BapnjabuaHocTu Ha
pasnuunTUM Husouma (Sijacic-Nikolié et al., 2008;
Samardzié, 2015).

Lnb osor pasa duna je aHanunsa mopdono-
LUKMX KapaKTepucTMKa IMCTOBA M MA0LOBA TecT
ctadana amepuykor konpueuha, y Uusby nNpoueHe
reHeTMuYKe BapmjadUIHOCTM PaCcnoNOKMBOT FeHO-
¢doHza y gpsopenvma Comdopa.

MATEPHUJAA M1 METOAE PAAA

3a notpede npoueHe reHeTUYKe BapujaduiHo-
CTM PaCMoNOKMBOT reHoPOoHAA aMePUYKOT KoMpu-
Buha, odaB/beHa je MHAMBMAYaNHA cenekumja 15
TecT ctadana. OCHOBHE KapaKTEPUCTUKE CeNeKLm-
OoHMcaHuX TecT ctabana amepuykor Konpueuha ca
nogpydja Comdopa npukasaHe cy y Tadenu 1.

Ha HMBOY cenekumoHucaHunx ctadana, cnpose-
OeHa je aHanu3a MopdOOLLKMX KapaKTEPUCTUKA
INCTOBA M NAoAoBa. AHanM3a MOPOJOLLKMX Ka-
paKTePUCTMKA INCTOBA CNPOBEAEHA je HA Y30pKy
opg, no 50 nncToBa ca cBakor Tect ctadna. J/Ictosun
Cy CaKyM/beHW y jyny meceuy, ca KpaTkux dpeptun-
HUX M3d0jaKa, U3 crnosballkber Aena Kpolkbe, ca
ucTe cTpaHe ceBeTa. Meperba cy U3BpPLUEHA NekbU-
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pom, ca TauHowhy og 1 mm. AHanusmpaHa cy cne-
aeha mopdonoLKa cBojcTBa (Mm): YKyMNHa AyXu-
Ha /INCTa, WWPUHA JICHE MJI0Ye, AyKUHA NeTe/bKe,
LUMPUHA ZINCHE NJI0YE Ca SIeBe CTPaHe y ogHoCy Ha
INaBHU HEPB M LIMPUHA JIMCHE MJIoYe ca AecHe
CTpaHe y OZIHOCY Ha IMaBHU HepB (caunKa 1).
AHannsa MopdONOLIKMX KapaTKepmucTnka no-
noposa 15 Tect cTadana, odas/beHa je Ha y30pKy
oa no 500 nnogoBa ca cBakor ctadna, nNpu yemy
je aHanusMpaH npeyHuk naoga (mm), nomohy
AMIUTanHor HoHMjyca (ca TayHowhy og 0,01 mm)
Yy ABa yHaKpcHa mepera M maca 1000 nnoposa
(g). Npukyn/beHn nogaun, odpaheHu cy y nporpa-
my Statgraphics Plus 5.0 v Statistica 6.0. YTBphe-
HU Cy: LeCKPUNTUBHA CTAaTUCTMKA, jeAHODAKTOpU-

JJI

1111

Cnuka 1. AHanmsmpaHe mopdooLke
KapaKTepucTuke ancta amepuykor konpusuha
(Celtis occidentalis L.)

Nerenpa: OJ1 — yKynHa ay»uHa ancta (mm); WA -
LWKMPUHa ncHe naode (mm); AM - gy»KuHa netesb-
Ke (mm); H/1 - wupKrHa fMcHe naoye ca fiese
CTpaHe y OZHOCY Ha MaBHU Heps (mm); HA, - wu-
PWHa IMCHEe noYe ca AecCHe CTpaHe Yy O4HOCY Ha
rnasHu Heps (mm)
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janHa aHanusa sapujaHce (eHrn. One-way ANOVA)
n ®uwepoB TecT Hajmawe 3HavajHe pasuke
(eHrn. LSD test). CnM4HOCTM U pas3nunke msmehy
aHaNM3UPaAHUX MATUYHKUX cTadana ytepheHe cy
nomohy Knactep aHanuse.

PE3YATATHU UCTPACKMBAIbA

Pe3yntaTn 0daB/beHMX UCTPaXkMBatba NoceGHO
Cy NMpUWKasaHu 33 NPoLLeHy BapnjaduiHOCTU mop-
bONOWKMX KapaKTEPUCTMKA IMCTOBA W MI0A0BA.

BapujadbunHoct mopdonowKux
KapaKTepuCTMKa IMCTOBa

[ecKkpunTuBHa CTaTUCTUKA MOPOIOLWKUX Ka-
paKTepucTuKa anctosa 15 Tect ctadana amepuy-
Kor konpwusuha (Celtis occidentalis L.), npukasaHa
je y Tadenn 2. Moxe ce KOHCTaToBaTK Aa cy ce
cpearbe BPeAHOCTM YKYMHe AyKMUHEe IMCTa KpeTa-
Nle y pacnoHy og 76,66 mm (ctabno 7) ao 129,66
mm (ctadno 1). Hajmarba yKynHa gyKuHa aucra
eBMAEHTUPaAHA je Kog ctadna 8 (17,0 mm), a Haj-
Beha kog ctadna 1 (175,0 mm). Cpearbe BpeaHo-
CTM LUMPUMHE INCHE NJIoYe KpeTase cy ce y oncery
og, 39,54 mm (cTadno 9) po 67,44 mm (cTadno 1).
Hajmama WnprHa MMcCHe Nao4Ye U3MepeHa je Kog,
ctadna 7 (23,0 mm), a Hajseha Kog cTadna 5

(100,0 mm). Hajmarba cpeatba BPeAHOCT AyKMHE
neTesbKe eBUAEHTMPAHA je Ha IMCTOBUMA cTadna
13 (11,38 mm), a Hajseha Ha AuctoBuma ctabna
10 (19,04 mm), roe je nsmepeHa 1 Hajseha ayKu-
Ha netesbke (25,0 mm). Cpearbe BpegHOCTU LWK-
pUHE NUCHEe MNJIoYe NIEBO Y OAHOCY Ha [MaBHM
HepB, KpeTane cy ce y oncery og 19,40 mm (cTa-
610 9) go 33,52 mm (ctadno 1). Hajmarbe Bpea-
HOCTU OBOT MapameTpa eBUAEHTUPAHE Cy KoA
ctadna 7 n 13 (12,0 mm), a Hajseha Kopa cTtadna
5 (60,0 mm). Cpeatbe BpegHOCTU WNPUHE ANCHE
nioye AECHO Of IMaBHOT HEpBA KpeTane cy ce y
pacnoHy oa 19,70 mm (ctadno 7) go 33,84 mm
(ctabno 1). Hajmarba BpeaHOCT yoUeHa je Kog, /in-
crtoBa ctadna 13 (3,0 mm), oK je Hajseha youeHa
Kog, nvctosa ctadna 5 (58,0 mm).

Pe3yntatm aHanuse BapujaHce 3a Mopdono-
LLIKe KapaKTepuCTUKe IMCTOBA NPMKA3aHu Ccy y Ta-
6enun 3. Moxe ce KOHCTaTOBaTU Aa cy AodujeHe
pasnuke namehy cpearbux BPEAHOCTU CBUX aHAM-
3UPaHUX MOPPOJIOLLKUX KapaKTEPUCTMKA IUCTOBA
CTaTUCTUYKM 3HavajHe (p-BpeaHocT < 0,05). Mpema
BpegHocTMMa F-o4HOCa, MOXKe ce youuTu aa ms-
mehy TecT cTadana He NocToju BenuKa Bapujadu-
HOCT MOPO/IOLLIKMX KaPaKTePUCTMKA JIMCTOBA.

Hajsehe andepeHLmMparbe 3aNasxeHo je y Wn-
pUHKU nucHe naoye (34,17), 3aTUM y YKyNHOj Ay-
XUHU nucTta (34,10) u aykuHu netesbke (29,67),
a HajMmarbe pasfinKe cy y Noreay WUpUHE McHe
naoye aecHo (25,96) n neso (28,19) y ogHocy Ha
TIaBHU HepB.

Ta6ena 3. Pe3ayntaTi aHanv3e BapujaHce 32 MOPQOIOLLKE KAapaKTEPUCTUKE INCTOBA

MepeHo cBojcTBO :::::;Z F-oaHoc P-epeaHocT
U3mehy ctabana

YKynHa yuHa ancta (mm) 12231,20 34,10 0,00

LLInpunHa nncHe naoye (mm) 3065,86 34,17 0,00

[ynHa netesbke (mm) 189,66 29,67 0,00
LLinpuHa nucHe nnoye neso

Yy O4HOCY Ha rnaBHM HepB (mm) Ve ) iz

LLinpunHa nncHe nnoye aecHo 779 44 2596 0.00

Yy OAHOCY Ha rNaBHM HepB (mm)
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Tabena 4. LSD-TecT 32 MOPHONOLWKE KAPAKTEPUCTUKE INCTOBA

Crabno  Cpepatba BpegHoOCT XomoreHe rpyne
YKynHa Ay»KuHa avcta (mm)
7 76,66 X
9 77,68 X
13 82,90 XX
12 86,78 XX
3 92,22 XX
8 94,24 X
6 98,06 XX
2 105,30 XX
14 106,40 X
15 107,38 XX
5 108,70 XX
4 112,42 XX
10 114,02 XX
11 119,94 X
1 129,66
[y»uHa netesbke (mm)
13 11,38 X
7 12,64 X
8 12,88 X
12 13,54 XX
4 13,94 XX
6 14,20 XXX
9 14,34 XXXX
2 14,38 XXXX
5 14,48 XXXX
15 14,64 XXX
14 15,06 XX
3 15,20 X
1 17,06 X
11 17,40 X
10 19,04 X
LnpuHa IMCHe nJioYe AEeCHO o4 rnaBHor Hepsa (mm)
7 19,70 X
9 20,14 X
13 21,58 XX
3 23,64 XX
24,22 XX
12 24,58 XXX
2 24,74 XXX
10 26,16 XXX
11 26,26 XXX
4 26,72 XXX
15 27,08 XX
14 28,26 XX
6 28,58 X
5 32,14 X
1 33,84 X

Crabno CpepHba BpeaHoCT

XomoreHe rpyne

LLnprHa avcHe naove (mm)

9 39,54 X
7 39,76 X
13 42,56 XX
3 45,78 XX
47,96 X
8 48,34 XX
12 49,40 XXX
11 51,80 XXX
10 52,18 XX
15 53,66 XX
4 53,76 XX
6 56,16 X
14 56,44 X
5 62,86 X
1 67,44 X
LnpurHa McHe NaoYe IeBO Of FaBHOr Hepsa (mm)
9 19,40 X
7 20,06 X
13 20,98 XX
22,14 XX
2 23,22 XX
24,12 XXX
12 24,82 XXX
11 25,54 XXX
10 26,02 XXXX
15 26,58 XXXX
27,04 XXX
6 27,58 XX
14 28,18 X
5 30,72 X
33,52 X
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Tree Diagram for 15 Cases
Single Linkage
Euclidean distances

0 5 10 15 20 25
Linkage Distance

padukoH 1. leHaporpam Knactep aHanuse
ypaheH Ha ocHoBY MOPG)ONOLWKMX KapaKTepucTuka
nMcToBa

PesynTtatn LSD Tecta MopdONOLWKNX KapaKTe-
PWCTMKa IMCTOBA NPMKa3aHu cy y Tabenu 4 v yka-
3yjy Ha NOCTOjare PA3NUYUTUX XOMOTEHMX Tpyna.

HajKpynHuWju AMCTOBU eBUAEHTUPAHMU CY KOZ CTa-
6ana 1, 5 u 11, a HajcUTHMjM Kog cTadana 7, 9 u
13. U y norneay WUpUHE INCTa Y OAHOCY Ha LeH-
Tpa/sHU HepB (NeBO U LEecHO), Hajmare cpeae
BPEAHOCTM youeHe cy Kog cTabana 7 n 9, a Hajse-
he Kopg ctadana 5 u 1.

JeHaporpam kKnactep aHanuse, ypaheH Ha
0CHOBY MOP®O/IOLWKNX KapaKTepPUCTUKa IUCTOBA
pasnMunMTUX TecT ctadana, NpUKasaH je Ha rpadu-
KOHy 1.

Ha ocHoBy peHpporpama Knactep aHanuse,
MOe ce KOHCTaToBaTu crneumdUyYHOCT reHoTuna
1, Koju ce Ha Hajsehoj gucTaHUM rpynuwe ca
CBMM OCTa/IMM TecT cTadiMma. Ha Hajmakoj reHe-
TUYKO] AWCTAHUM rpynuwy ce TecT ctadna 7 n 9,
14 n 15 ogHocHO 3 1 8.

BapwujadunHoct mopdonowkunx
KapaKTepucTuKa naogosa

[eckpunTnBHa CTaTUCTUKA MOPOOLLKMX Ka-
pakTepucTMKa naogosa 15 Tect ctadana amepuu-
Kor konpwusuha (Celtis occidentalis L.) npukasaHa
je y Tadenu 5.

Tabena 5. [lecKpuMNTUBHA CTaTUCTMKA MOPQOOLLKUX KapaKTEPUCTMKA KOLWITYHMLA

MpeyHuK KowTyHUue (mm)

Cpeatba BpeaHOCT

CraHpappHa aesujauuja

Crabno

Xoin ™ Xomax
1 6,95-9,10
2 6,99-9,44
3 6,85-9,68
4 6,70-9,48
5 6,04-9,25
6 6,69-9,51
7 6,51-8,82
8 6,81-9,33
9 6,60-9,23
10 6,53-8,80
11 6,41-9,16
12 7,01-9,37
13 6,64-9,75
14 6,35-9,04
15 6,71-9,35

8,01 0,40
8,25 0,41
8,30 0,45
8,32 0,45
8,15 0,43
8,25 0,47
7,92 0,38
8,08 0,40
8,05 0,52
7,91 0,38
8,07 0,42
8,31 0,36
8,25 0,47
7,81 0,42
8,13 0,42
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Tabena 6. BapujabunHoct mace 1000 KowTyHMLA

Tabena 8. LSD-TecT 3a NpeYHUK KOLWTYHMLA

Crabno Bcp'::ﬁ:; Cp.T: ::}:ﬂﬁ?:
1 65,16 1,38
2 73,56 2,14
3 74,48 5,40
4 74,76 3,20
5 71,12 3,78
6 73,26 11,62
7 71,64 1,88
8 76,80 2,34
9 69,98 6,86
10 68,76 1,50
11 70,54 0,96
12 74,98 0,84
13 64,80 1,42
14 64,10 1,00
15 68,26 1,76

Crabno Bii;ﬁtz XomoreHe rpyne
MpeyYHuK KowTyHmua (mm)
14 7,81 X
10 7,91 X
7 7,92 X
1 8,01 X
9 8,05 XX
11 8,07 X
8 8,08 XX
15 8,13 XX
5 8,15 X
6 8,25
13 8,25
2 8,25
3 8,30 XX
12 8,31
4 8,32

Ha ocHoBy pe3synTaTta npuKasaHux y Tadenu 5,
MOXe Ce KOHCTAaTOBaTH Aa Cy Ce cpeAte BpeaHo-
CTM MpeYHMKa KOLITYHULA KpeTasie y PacnoHy of,
7,81 mm (ctadno 14) po 8,32 mm (ctadno 4).
Hajsehu npeyHuK eBuaeHTUpPaH je Koa ctadna 13
(9,75 mm), a Hajmaryn Kog ctadna 5 (6,04 mm).
BapwujadunHoct mace 1000 KowTyHMLA, NPUKasaHa
je y Tabenu 6. Cpegre BpeAHOCTU Cy ce KpeTasne
y pacnoHy oz 64,10 g (ctadbno 14) go 76,80 g (cTa-
ono 8).

Ha ocHoBy pe3ynTata aHanun3e BapwujaHce 3a
NPeYHK KowTyHuua 15 Tect ctadana (tadena 7),
MOMe Ce KOHCTAaToBaTK Aa je, Ha y30pKy og no 500
KOLWTYHMLA ca cBakor ctadna, cpearba BpeaHocT
duna cTaTUCTMYKKM 3Ha4yajHa (P-BpegHocT <0,05).

Pesyntatu LSD-Tecta (Tadena 8) 3a npeyHuK
KowWwTyHuua 15 TecT ctadana, yKasyjy Aa cy M3aBo-

jeHe rpyne ca HajmarbUM cpefHUM BpegHOCTUMA
npeyYyHMKa KowTyHuua (ctadana 14, 10 n 7), Aok
cy Hajsehe cpeare BpegHOCTU Ko rpyne Kojy
ynHe ctabna 4, 12 n 3.

[JeHpporpam Knactep aHanuse, ypaheH Ha
OCHOBY MOP®O/IOLIKNX KapaKTepUcTUKa naoso.a
pasnnMumTmx TectT ctadana amepuykor konpusuha,
NPWKasaH je Ha rpaduKoHy 2.

JeHaporpam Knactep aHanuse, ypaheH Ha
OCHOBY MOPPOMETPUjCKUX KapaKTepuUCTUKa Mno-
noBa TecT ctadana (rpaduKoH 2), Nnokasyje nocro-
jarbe Tpu xomoreHe rpyne. MpBy XomoreHy rpyny
ymHe TecT ctadna 1, 13 n 14; apyry Tect ctadna
12,4,3,6u12,aTpehy Tectctabna 5, 9, 11, 7, 10,
15 n 8. Ha Hajmam0j AMCTaHUM rpynuLly ce CTa-
6na 4 n 12, ogHocHO 2 1 6.

Tabena 7. Pe3yntaTv aHanu3e BapujaHce 33 NPEYHMK KowTyHUua 15 Tect ctabana

MepeHo cBojcTBO CpeanHa KBagpata F-opHOC P-BpegHocT
N3melhy cTabana
MpeyYHunK KowwTyHuue (mm) 12,91 70,69 0
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Tree Diagram for 15 Cases
Single Linkage
Euclidean distances
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lpadmKoH 2. JeHaporpam knactep aHanuse pahex
Ha OCHOBY MOPQO/OLLKMX KapaKTePUCTUKA NA0A0Ba

AMCKYCHJA

KomnapaTtnBHOM aHasnM3om BapujaduaHOCTU
MOPGO/IOWKNX KapaKTePUCTMKA anctosa 15 Tect
ctabana amepuyKor Konpmemha, Moe ce KOHCTa-
TOBaTK MOCTOjakbe 3HaTHe BapujaduaHOCTU y no-
rnefy AMMEH3uja NUCTOoBaA.

Hajseha cpegtba BpeaHOCT yKynHe AyXuHe
INCTOBA KOHCTaTOBaHa je Kopg TecT ctadana 1
(129,66 mm), 11 (119,94 mm) u 10 (114,02 mm).
OBe BpeAHOCTU CY U3HAA OHUX KOje Ce 3a AYXKUHY
JINCTOBA amepuYKor Konpueuha HaBoge y imTepa-
Typu n kpehy ce y oncery 50-100 mm (Jovanovic,
1991); ogHocHo 60-125 mm aykuHe (EI-Alfy et
al., 2011), kKao n og, BpegHoOCTU AodujeHMX y npeT-
XOOHWM UCTparkmBarbmMma (Samardzié, 2015), roe
ce cpefrba BPeAHOCT Ay»KMHe INCTOBA KpeTana y
oncery 57,4-70,5 mm.

WnpunHa nncta amepuykor Konpueuha ce,
npema El-Alfy et al. (2011), kpehe y pacnoHy 40-
80 mm, WTO je y cKNagy ca pesyntatmma OBMUX
NCTPaXKMBakba, rae je KOHCTaToBaHO Aa ce cpea-
e BPeAHOCTU WWPUHE NiMcHe nsiode Kpehy y
pacnoHy og 39,54 mm (ctadno 9) go 67,44 mm
(ctadno 1). Y uctpaxkusarwy SamardZzi¢ (2015),
cpeatbe BpeaHOCTU WMpPUHE ancta dune cy mano
Huxe (30,6-35,5 mm).

Cpeatbe BPeaHOCTU AYXKMHE NeTes/bKe Y 0BUM
UCTPaXKMBakbMMa, KpeTane cy ce y AujanasoHy
oa 11,38 mm (ctadno 13) go 19,04 mm (ctadno

10). NMpema nAuTepatypHUM nogaumma, SMCHa
OPLWKa je TaHKa v gnakasa, gyra 10-12 mm
(Jovanovi¢, 1991), opHocHo 3-7 mm (EI-Alfy et
al., 2011). BpeaHOCTM 3a AYXUHY NeTesbKe y
OBOM pajy, Marbe Cy of A0OUjeHUX Y UCTPaXKK-
BartbMma Samardzi¢ (2015), roe cy ce cpegre
BPEAHOCTV OBOT NMapameTpa KpeTane y oncery of,
8,0 no 10,8 mm.

Moske ce KoHcTaToBaTK aa ctadna 1, 10 n 11
NnoKasyjy Bulle cpearbe BpeaHocT BehmuHe mop-
$ONOLWKMX KapaKTEPUCTMKA NINCTOBA Of, HaBese-
HUX y nutepatypu (Jovanovic, 1991; El-Alfy et al.,
2011), pok octana ctabna umajy BpeaHoctn dam-
CKe OHMMA Y OKBUPY IUTEPATYPHUX U3BOpa. Behe
BPEeAHOCTM AVMEH3Mja INCTOBA OF, MPOCEYHMUX Koje
ce HaBoAge Yy NIMTepaTypu UAN BPeSHOCTU Koje ce
nprdaunKaBeajy ropr0j rpaHMLM oncera Bapupara,
roBope y NpuIor YNHEHULM 4a Ce aMepUYKM Ko-
npusuh, Mako MHTPOAYKOBaHa BPCTa, JOOPO asan-
TUPAO Ha JIOKaHe YCN0BE CpesMHe y ApBopeanma
Combopa. Oncer Bapupara aHaAM3MpPaHUX CBO-
jcTaBa, KOju je, HA Npumep, 3a AYXKUHY NUCTa U3-
mehy 76,66 1 129,66 mm, yKasyje Ha BMCOK CTe-
neH reHeTMyKe BapujadUAHOCTU KBAHTUTATUBHMX
CBOjCTaBa M Ha 3HayajaH reHodoHA, oBe BpcTe.

Mpema nuTtepatypHUM nssopuma (Stilinovic,
1985, 1987; Jovanovi¢, 1991), nnoa, amepuyKor
Konpmeuha je mecHaTa KowTyHuua, 7-10 mm
[yra, OKpyr1a UaM Mano MU3gyKeHa, ca Kynactum
BPXOM, [N1aTKa, N1aBMYacTo LpPBEHA MAM TaMHO
cmehe upseHa ca 10-30 mm ayrom gpLUiKom.
Cpeftbe BpegHOCTU MpeyHnKa KowTyHuua ca 15
Tect ctadana amepuukor Konpusuha ca nogpydja
Combopa, KpeTane cy ce y pacnoHy 7,81-8,32
mm, WTO je y CKnagy ca nofauyma HaBefeHUM Y
nMTepaTypHUM nssopuma (Stilinovic, 1985, 1987;
Jovanovic, 1991).

BapujabunHocT mace 1000 KowTyHMLA KpeTa-
Na ce y pacnoHy og, 64,10-76,80 g. Hajseha je
n3mepeHa Koz ctadna dpoj 8, a Hajmarba Kog, cTa-
dna 14. Y uctpaxusarbuma Sijacié-Nikoli¢ et al.
(2008), npeyHMK KOWTYHULA 9 MaTEPUHCKUX CTa-
bana, ceneKkLUMOHUCAHUX Yy OKBUPY ApBopeaa
Ltpocmajepose ynuue y Combopy, KpeTao ce y
pacnoHy og, 7,36-7,82 mm (Sijaci¢-Nikoli¢ et al.,
2008), poK ce y uctpaxkusakbuma 15 maTepuH-
cKux ctadana cemeHcKke cacTojuHe y Combopy
KpeTao y pacnoHy og 7,12 mm po 7,48 mm
(Samardzi¢, 2015; Samardzi¢ et al., 2016), wTo je
C/IMYHO PEe3ynTaTMMa OBUX UCTPaXKMBakba.
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3AKMAYYIAK

CnpoBegeHa WCTpa)KMBakba NPenCcTaB/bajy
KOHTMHYMUTET 3aN04YeTUX aKTUBHOCTU Y LU/bY NpO-
LeHe reHeTU4YKe BapujaduMaHOCTM pacnonoxusor
reHopoHZa amepuykor Konpueuha Ha nogpyyjy
Comdopa. [locapallitba UCTpakMBatrba Cy BpLUEHa
Ha HMBOY ApPBOpPeAAa U CEMEHCKe CacTojuHe, Npw
Yyemy cy aHanM3npaHa MmopdoNoLKa CBOjCTBA /IN-
CTOBa, NAofoBa M dwsbaka y jyBEHWNHO] eTanu
passuha (Sijaci¢-Nikoli¢ et al., 2008; Samardzic,
2015; Vukicevi¢, 2012). Ha ocHoBy pe3ynTaTa 0BUX
MCTPa)KMBatba, MOXKE Ce KOHCTAToBaTW Aa ame-
puYKM Konpueuh MMa M3parkeHy BapujaduaHocr,
Ha HUBOY CeNeKLMOHMUCaHWX TecT cTadana.

leHoTun dpoj 1 ce, Ha OCHOBY MOPPOIOLLIKNX
KapaKTepuCcTUKa NCTOBa, Ha Hajsehoj AucTaHum
rpynucao ca octasmMm TecT ctadnmma.

[JodnjeHn pesyntatu yKasyjy Ha nocTojarbe
3HayajHor reHodpoHAa amepuykor Konpusuha
(Celtis occidentalis L.) n mory npeacras/batu
OCHOBY 33 MAaCOBHY NMPOU3BOAHY KBA/NIUTETHOT Ce-
MEHCKOr U cafiHOT maTepwjana 3a 0dHOBY M noau-
3atbe HOBWX ApBopesa ose BpcTe y Combopy.

HanomeHa: Pag je puHaHCcMpaH cpeactBnuma
npojekta ,LLlymcku 3acaam y yHKUMju noseharba
nowymsbeHoctn Cpduje” (TN 31041), MuHuctap-
cTBa npocseTe U Hayke Penydnuke Cpduje.

VARIABILITY OF MORPHOLOGICAL CHARACTERISTICS OF
LEAVES AND FRUITS OF COMMON HACKBERRY ( Celtis occidentalisL.)

TEST TREES FROM SOMBOR AREA

Master Engineer of Forestry Vladimir Vukicevi¢, PC “Vojvodinasume”, FH “Sombor”, Sombor, Serbia

Dr. Marina Noni¢, Assistant Professor, University of Belgrade - Faculty of Forestry (marina.nonic@sfb.bg.ac.rs)
Dr. Mirjana Nikoli¢-Sijaci¢, Full Professor, University of Belgrade - Faculty of Forestry

Abstract: Two species of the genus Celtis L. are represented in the city of Sombor, of which
the most numerous is Celtis occidentalis L., prevalent in parks and alleys, which became a
symbol of the city, with its priceless social, economic and environmental value. Their present
situation could be described as alarming. The paper presents the results of the analysis of
morphological characteristics of leaves and fruits of common hackberry, investigated at the
level of 15 test trees, in order to assess the genetic variability of the available gene pool in
the tree alleys at Sombor area. Following parameters were analyzed: total leaf length, lamina
width, petiole length, and lamina width at the left and right side from midrib, as well as drupe
diameter and weight of 1000 fruits. The descriptive statistics, one-way analysis of variance,
LSD test and cluster analysis were done. The largest leaves were recorded at trees 1, 5 and 11,
and smallest at the trees 7, 9 and 13, wherein genotype 1 was distanced from the other test
trees, on multiple characteristics. The highest average of drupes diameter were recorded at
trees number 4, 12, and 3. The obtained results indicate a satisfactory degree of variability of
the analyzed characteristics at the level of test trees, which provides a good basis for exploring
and proper use of the genetic potential of this species, as well as for conservation of the
available gene pool.

Keywords: Common hackberry, gene pool, variability, morphological characteristics of leaves
and fruits
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INTRODUCTION

Reliable information on the genetic variability
within the gene pool of the species is a precondi-
tion for the conservation and directed utilization.
From the standpoint of conservation, species that
are rare, relict or endemic, and those whose gene
pool is threatened are considered to be the pri-
mary. Genetic diversity, which is mentioned in
conservation biology since 1970, is the basis for
long-term survival of endangered species (Fran-
kel, Bennett, 1970). The variability of morpholog-
ical characteristics was a subject of research of
the variety of woody species in Serbia, among
others, at the level of leaves (Noni¢ et al., 2012;
Sijacié-Nikoli¢ et al., 2012; 2013; Devetakovic, Si-
jacié-Nikoli¢, 2013; Maksimovié, Sijaci¢-Nikolic,
2013; Cortan et al., 2015), fruits and seeds (An-
derson, Tower, 1993; Sijaci¢-Nikoli¢ et al., 2007;
2009; Noni¢ et al., 2012b; 2013), etc. Genetic var-
iability has been a key factor in adapting the spe-
cies to environmental changes, following the fact
that a small variation of certain species brings
into question its survival (Cortan et al., 2014).

There is a significant gene pool of common
hackberry (Celtis occidentalis L.) in Sombor, which
is contained in thousands of well-adapted geno-
types - more than 7000 trees (Samardzic¢ et al.,
2016; Vukicevi¢ et al., 2016), which makes it
unique, not only in this country, but also in the
region.

As an introduced species, common hackberry
is well adapted to local environmental conditions
and over time it has become a symbol of Sombor
(Sijaci¢-Nikoli¢ et al., 2008). In recent years, there
was a breakage and fall of a large number of
trees, mainly due to age and poor health, which
was further influenced by weather conditions.
Planned restoration of existing lines of trees
should be based on the available hackberry gene
pool, wherein it is necessary to carry out an as-
sessment of genetic variation at the different lev-
els (Sijaci¢-Nikolic¢ et al., 2008; Samardzi¢, 2015).

The aim of this study was to analyze the mor-
phological characteristics of leaves and drupes of
common hackberry test trees, in order to assess
the genetic variability of the available gene pool
in the tree alleys in Sombor.

MATERIAL AND METHODS

For the purpose of assessing the genetic varia-
bility of the available common hackberry gene pool,
individual selection of 15 test trees was performed.
Basic characteristics of selected common hackberry
test trees from Sombor are shown in Table 1.

At the level of the selected trees, the analysis
of morphological characteristics of leaves and
drupes was carried out. Analysis of the morpho-
logical characteristics of leaves was conducted on
a sample of 50 leaves from each test tree. The
leaves were collected in July, from short fertile
shoots, from the outer part of the tree crown, on
the same point of the compass. The measure-
ments were made with a ruler with an accuracy
of 1 mm. The following morphological character-
istics were analyzed (mm): total leaf length, lam-
ina width, petiole length, lamina width at the left
side from midrib and lamina width at the left side
from midrib (Figure 1).

LL

PLT}

Figure 1. Analyzed morphological characteristics of
leaf of common hackberry (Celtis occidentalis L.)
Legend: LL - total leaf length; WL - lamina width;
PL - petiole length; ML - lamina width at the left
side from midrib; MR - lamina width at the left
side from midrib
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VARIABILITY OF MORPHOLOGICAL CHARACTERISTICS OF LEAVES AND FRUITS OF COMMON HACKBERRY ...

The analysis of morphological characteristics
of drupes from 15 test trees, was performed on a
sample of 500 drupes from each tree, wherein the
drupe diameter (mm) measured in the two
cross-measurements, using a digital vernier, and
weight of 1000 drupes (g) were analysed. The col-
lected data were processed in the programs Stat-
graphics Plus 5.0 and Statistica 6.0. The deter-
mined data included: descriptive statistics, analysis
of variance (One-way ANOVA) and Fisher’s least
significant difference test (LSD test). Similarities
and differences between the analyzed parent
trees were determined using cluster analysis.

RESULTS

The obtained results are individually present-
ed for assessment of variability of morphological
characteristics of leaves and fruits.

Variability of morphological
characteristics of leaves

Descriptive statistics of morphological charac-
teristics of leaves of 15 common hackberry test
trees is presented in Table 2. It can be observed
that the average values of total leaf length ranged
from 76.66 mm (tree 7) to 129.66 mm (tree 1).
Minimum total leaf length was registered at tree
8 (17.0 mm), and maximum at the tree 1 (175.0
mm). The average values of lamina width ranged
from 39.54 mm (tree 9) to 67.44 mm (tree 1). The
minimum lamina width was measured in tree 7
(23.0 mm), and maximum in the tree 5 (100.0
mm). The smallest mean value of the petiole
length was recorded on the leaves of tree 13
(11.38 mm), and the highest at the leaves of tree
10 (19.04 mm), where the maximum petiole
length was also measured (25.0 mm). The average
values of the lamina width at the left side from
midrib were in the range from 19.40 mm (tree 9)
to 33.52 mm (tree 1). The smallest values of this
parameter were registered in trees 7 and 13 (12.0
mm) and the highest in tree 5 (60.0 mm).

The average values of lamina width at the
right side from midrib were in the range from
19.70 mm (tree 7) to 33.84 mm (tree 1). The min-

imum value was observed in the leaves of tree 13
(3.0 mm), while the highest was observed in the
leaves of tree 5 (58.0 mm).

Results of the analysis of variance of the mor-
phological characteristics of leaves is shown in
Table 3. It can be stated that the differences be-
tween the mean values of all morphological char-
acteristics of the leaves were statistically signifi-
cant (p-value < 0.05). According to the F-ratio, it
can be seen that there was no great variability of
morphological characteristics of leaves between
the test trees.

The greatest differentiation was noticed in the
lamina width (34.17), then in the total leaf length
(34.10) and the petiole length (29.67), and the
smallest difference in lamina width at the right
(25.96) and left (28.19) side from midrib.

The LSD test results for morphological charac-
teristics of leaves are shown in Table 4, and indi-
cate the existence of different homogenous
groups. The largest leaves were recorded at trees
1, 5 and 11, and the smallest at trees 7, 9 and 13.
Regarding the lamina width at the left and right
side from midrib, the smallest mean values were
also observed at trees 7 and 9, and the largest at
trees 5 and 1.

The dendrogram of cluster analysis based on
morphological characteristics of leaves of various
test trees is shown in Figure 1.

Tree Diagram for 15 Cases
Single Linkage
Euclidean distances

0 5 10 15 20 25
Linkage Distance

Figure 1. Dendrogram of cluster analysis based on
morphological characteristics of leaves
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Table 3. Results of the analysis of variance for morphological characteristics of leaves

P-value

F-ratio

Square center

Measured features

Between the trees

0.00
0.00
0.00
0.00
0.00

34.10

12231.20

Total leaf length (mm)

Lamina width (mm) 3065.86 34.17

Petiole length (mm)
Lamina width at the left side from midrib (mm)

29.67
28.19

189.66

759.05

25.96

779.44

Lamina width at the right side from midrib (mm)
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Table 4. LSD-test for morphological characteristics of leaves

Tree Mean Homogeneous groups
Total leaf length (mm)
7 76.66 X
9 77.68 X
13 82.90 XX
12 86.78 XX
3 92.22 XX
8 94.24 X
6 98.06 XX
2 105.30 XX
14 106.40 X
15 107.38 XX
5 108.70 XX
4 112.42 XX
10 114.02 XX
11 119.94 X
1 129.66 X
Petiole length (mm)

13 11.38 X
7 12.64 X
8 12.88 X
12 13.54 XX
4 13.94 XX
6 14.20 XXX
9 14.34 XXXX
2 14.38 XXXX
5 14.48 XXXX
15 14.64 XXX
14 15.06 XX
3 15.20 X
1 17.06 X
11 17.40 X
10 19.04 X

Lamina width at the right side from midrib (mm)
7 19.70 X
9 20.14 X
13 21.58 XX
3 23.64 XX
8 24.22 XX
12 24.58 XXX
2 24.74 XXX
10 26.16 XXX
11 26.26 XXX
4 26.72 XXX
15 27.08 XX
14 28.26 XX
6 28.58 X
5 32.14 X
1 33.84 X

Tree Mean Homogeneous groups
Lamina width (mm)

9 39.54 X
7 39.76 X
13 42.56 XX
3 45.78 XX
2 47.96 X
8 48.34 XX
12 49.40 XXX
11 51.80 XXX
10 52.18 XX
15 53.66 XX
4 53.76 XX
6 56.16 X
14 56.44 X
5 62.86 X
1 67.44 X

Lamina width at the left side from midrib (mm)
9 19.40 X
7 20.06 X
13 20.98 XX
3 22.14 XX
2 23.22 XX

24.12 XXX

12 24.82 XXX
11 25.54 XXX
10 26.02 XXXX
15 26.58 XXXX
4 27.04 XXX
6 27.58 XX
14 28.18 X
5 30.72 X
1 33.52 X
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Based on the dendrogram of cluster analysis,
the specificity of genotype 1 can be observed,
which was grouped with all other test trees at the
greatest distance. At the smallest genetic dis-
tance, test trees 7 and 9, 14 and 15, as well as
trees 3 and 8, were grouped.

Variability of morphological
characteristics of fruits

Descriptive statistics of morphological charac-
teristics of fruit of 15 common hackberry (Celtis
occidentalis L.) test trees is shown in Table 5.

Based on the results shown in Table 5, it can
be noted that the average drupes diameters
ranged from 7.81 mm (tree 14) to 8.32 mm
(tree 4).

The largest drupe diameter was recorded at
tree 13 (9.75 mm) and the smallest at tree 5 (6.04
mm). The variability of mass of 1000 drupes is
shown in Table 6. Mean values ranged from 64.10
g (tree 14) to 76.80 g (tree 8).

Table 5. Descriptive statistics of morphological characteristics of drupes

Table 6. Variation of 1000 drupes

Tree Mean Standard deviation
1 65.16 1.38
2 73.56 2.14
3 74.48 5.40
4 74.76 3.20
5 71.12 3.78
6 73.26 11.62
7 71.64 1.88
8 76.80 2.34
9 69.98 6.86
10 68.76 1.50
11 70.54 0.96
12 74.98 0.84
13 64.80 1.42
14 64.10 1.00
15 68.26 1.76

Drupe diameter (mm)

Tree
Xmin - Xmax Mean Standard deviation
1 6.95-9.10 8.01 0.40
2 6.99-9.44 8.25 0.41
3 6.85-9.68 8.30 0.45
4 6.70-9.48 8.32 0.45
5 6.04-9.25 8.15 0.43
6 6.69-9.51 8.25 0.47
7 6.51-8.82 7.92 0.38
8 6.81-9.33 8.08 0.40
9 6.60-9.23 8.05 0.52
10 6.53-8.80 7.91 0.38
11 6.41-9.16 8.07 0.42
12 7.01-9.37 8.31 0.36
13 6.64-9.75 8.25 0.47
14 6.35-9.04 7.81 0.42
15 6.71-9.35 8.13 0.42
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Table 7. The esults of the analysis of variance for a drupe diameter

Measured parameter Mean square F-ratio P-value
Between the trees
Drupe diameter (mm) 12.91 70.69 0

Based on the results of the analysis of vari-
ance for a drupe diameter of 15 test trees (Table
7), it can be stated that, on a sample of 500
drupes from each tree, the average value was sta-
tistically significant (p-value < 0.05).

The results of the LSD-test (Table 8) for the
drupe diameter of 15 test trees, indicate the pres-
ence of a distinct group with the lowest mean
drupe diameter (trees 14, 10 and 7), while the
highest mean values were in the group consisting
of trees 4, 12 and 3.

The dendrogram of cluster analysis based on
morphological characteristics of the fruits of var-
ious hackberry test trees is shown in Figure 2.

A dendrogram of the cluster analysis based on
morphological characteristics of fruits (Figure 2),
indicates the presence of three homogenous

Table 8. LSD-test for stone fruit diameter of 15 test
trees

Tree Mean Homogeneous groups
Drupe diameter (mm)
14 7.81 X
10 7.91 X
7 7.92 X
8.01 X
9 8.05 XX
11 8.07 X
8 8.08 XX
15 8.13 XX
5 8.15 X
6 8.25
13 8.25
2 8.25
3 8.30 XX
12 8.31
4 8.32 X

groups. The first group comprises a homogeneous
test tree 1, 13 and 14; another test tree 12, 4, 3,
6 and 2, a third test tree 5,9, 11, 7, 10, 15 and 8.
Trees 4 and 12, respectively 2 and 6, were
grouped at the smallest distance.

DISCUSSION

Based on the comparative analysis of the var-
iability of morphological characteristics of leaves
of 15 common hackberry test trees, it could be
concluded that there is a considerable variability
in the sizes of leaves.

The largest mean value of the total leaf length
was found in test trees 1 (129.66 mm), 11 (119.94
mm) and 10 (114.02 mm). These values were
above those for the common hackberry leaf
length discussed in the literature, which were in
the range 50-100 mm (Jovanovi¢, 1991); and 60-
125 mm in length (EI-Alfy et al., 2011), as well as
the values obtained in previous studies (Sa-
mardZzi¢, 2015), where the mean value of leaf
length ranged from 57.4 to 70.5 mm.

Tree Diagram for 15 Cases
Single Linkage
Euclidean distances

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

Linkage Distance

Figure 2. Dendrogram of cluster analysis based on
morphological characteristics of fruits
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Leaf width of common hackberry, according
to El-Alfy et al. (2011), is in the range from 40 to
80 mm, which is consistent with the results of
these studies, when it was noted that the mean
values of lamina width were in the range from
39.54 mm (tree 9) to 67.44 mm (1 tree). In the
research conducted by SamardZi¢ (2015), the
mean value of leaf width was slightly lower (30.6
to 35.5 mm).

Mean values of petiole length in this study
were in the range from 11.38 mm (tree 13) to
19.04 mm (tree 10). According to the literature,
petiole length is thin and hairy, 10-12 mm long
(Jovanovi¢, 1991), or 3-7 mm long (El-Alfy et al.,
2011). The petiole length values in this paper
were smaller than obtained in the research of Sa-
mardzi¢ (2015), where the mean values of this
parameter ranged between 8.0 and 10.8 mm.

It can be concluded that trees 1, 10 and 11
showed higher mean values over the majority of
morphological characteristics of leaves mentioned
in the literature (Jovanovic¢, 1991; El-Alfy et al.,
2011), while other trees were in agreement with
those in the literature sources. Higher values of
average dimension of leaves referred to in the
literature or values that are approaching the up-
per limit of the range of variation, confirm the
fact that the American hackberry, although intro-
duced species, is well adapted to local environ-
mental conditions in the alleys of Sombor. The
range of variation of the analyzed properties, that
is, for example, the total leaf length between
76.66 and 129.66 mm, indicates a high degree of
genetic variability of quantitative traits to a signif-
icant gene pool of the species.

According to literature sources (Stilinovic,
1985, 1987; Jovanovic, 1991), the fruit of com-
mon hackberry is fleshy drupe, 7-10 mm long,
round or slightly elongated, with a pointed apex,
smooth, bluish or dark brown red with 10-30 mm
long handle. The mean drupe diameter of 15 test
hackberry trees in Sombor area, were in the
range 7.81 to 8.32 mm, which is in agreement
with the data given in literature sources (Stili-
novié, 1985, 1987; Jovanovic¢, 1991).

The variability of 1000 drupes ranged from
64.10 to 76.80 g. Maximum was measured at tree
8, and the lowest at tree 14. In the research Si-
jacié-Nikoli¢ et al. (2008), the drupe diameter of
nine mother trees, selected within the alleys in
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Sombor - Strosmajer street, ranged from 7.36 to
7.82 mm (Sijacié-Nikoli¢ et al., 2008), while in the
research of 15 mother trees from seed stand in
Sombor it ranged from 7.12 mm to 7.48 mm (Sa-
mardzié, 2015; Samardzi¢ et al., 2016), which is
similar to the results of this study.

CONCLUSION

The conducted research represents the con-
tinuation of activities aimed at the assessment of
genetic variability of the available common hack-
berry gene pool in the area of Sombor. Previous
studies have been carried out at the level of the
alleys and seed stand, and they have analyzed the
morphological properties of leaves and fruits of
juvenile plants (seed-Nikolic et al., 2008; Sa-
mardzi¢, 2015; Vukicevic, 2012).

Based on the results of this research, it could
be concluded that common hackberry has a pro-
nounced variability at the level of selected test
trees. Genotype number 1, based on morpholog-
ical characteristics of leaves, grouped with other
test trees at the greatest distance.

The results indicate the existence of signifi-
cant common hackberry (Celtis occidentalis L.)
gene pool, which could be the basis for mass pro-
duction of quality seeds and seedlings for the
restoration and planting of new alleys of this spe-
cies in Sombor.

Note: The work is funded by the project “For-
est plantations in order to increase forestation of
Serbia” (TP 31041), the Ministry of Education and
Science of the Republic of Serbia.
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