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O’KNJbABAIBE PESHUIIA 3EJIKOBE KAO AJITEPHATUBHE
HEWHBA3UBHE BPCTE ,,QUICK-DIP” 1 KOHTAKT METOJOM

H3Boa: VY pany cy aHanu3upaHe JBE METOJE OXKHJbaBamka 3€JEHUX PE3HUIA 3e-
nkose (Zelkova carpinifolia (Pall.) K. Koch): (1) ,,quick-dip* meTona u (2) koH-
TaKT METO/Ia KOJI KOje je TaHKa rmonueTuiaeHcka donunja (20 mm) craBibana TUPEKT-
HO Ha PE3HHIIE TOKOM 0XHJbaBamka. KOHTpoIa 32 KOHTAKT METOAy OUIH Cy HUCKH
TyHenu ca 1e6spoM onrjom. JeaHa rpymna pesHUIa u3 KOHTAKT METO/IE TPETHUPaHa
je ca2.500 ug-mL~' IBA pacTBOPEHOM y €THJI aJIKOXONY y Tpajary Ol 5 CEKyH/IH,
apyra rpyna BogeHum pactsopom IBA (50 pg-mL-t) 24 yaca, a Tpeha koHTpoIHA
rpyna nobanana je 6e3 Tpetrmana. Mcre rpyne kopunrheHe cy U KOJ HUCKHX TyHe-
na. Kog 0)kmuibeHNX pe3HnIia KOHCTaTOBAHU Cy Opoj U Ty’)KHHa IIPUMAPHUX U CEKY-
HJIAPHUX KOPEHOBA, a Pe3yJITaTH CBUX TPETMaHa IT0Ka3yjy Ja je KOHTAaKT MeToja
y KoMOMHAIuju ca BOJeHUM pacTBopoM IBA Omma Hajoossa ca 92% oxuIbeHUX
pe3Huna. 3HadajHe pa3IUKe He MOCTOoje HU M3Mel)y oBor TperMaHa u ,,quick-dip™
MeTo/ie KOMOMHOBaHe ca KOHTAKT MeTonoM (85,3%). OxuspaBame pe3HnIa y HHC-
KOM TyHeIy OWJIO je 3Ha4aHO HIDKe. [ eHepatHo, KOHTAaKT METOJI je 0o O0JbH O HUC-
KOT TyHeTa 6e3 0031pa Ha HHepTHH Hocad. Pe3ynratu mpernopydyjy CKOpo HeTo3HaTH
KOHTaKT METOJI pacaJHIYIKO] TIPAKCH 3a TIPOM3BOAILY 3€JIKOBE Ka0 alTepHATHBHE He-
WHBa3MBHE BpcTe 3a yciose Cpouje.
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KibyuHe peun: 3enkoBa, pe3HuIle, ,,quick-dip”, KOHTaKT MeToa, alcpHATUBHA HE-
WHBa3MBHA yKpacHa BpcTa

QUICK-DIP AND CONTACT METHOD OF CUTTING ROOTING OF
Zelkova carpinifolia (Pall.) K. Koch AS AN ALTERNATIVE NON-INVASIVE
SPECIES
Abstract: Two methods of rooting of Zelkova softwood cuttings were analyzed:
(1) quick-dip method and (2) contact method - the thin polyethylene film (20 mm)
laid directly over the cuttings during the rooting process. The control for contact
method was a low tunnel with a thick polyethylene film. One group of cuttings in
the contact method was treated with quick-dip (IBA 2,500 ug-mL™, carrier - ethyl
alcohol) during 5 sec, and the other group was treated with water solution of IBA
(50 ug-mL™1) in 24-hour treatment. The third group was control - untreated cut-
tings. The same groups of cuttings were also used in low tunnels. The number and
length of primary and secondary roots were measured on rooted cuttings. The re-
sults of all treatments show that contact method in combination with water solution
of IBA was the best with 92% of rooted cuttings. No significant differences were
obtained between this treatment and quick-dip + contact method (85.3%). Rooting
of cuttings under low tunnel was significantly lower. In general, contact method
was better than low tunnel, disregarding the carrier used. These results recommend
the almost unknown contact method in nursery propagation of Zelkova, as an alter-

native, non-invasive species for the conditions in Serbia.
Key words: Zelkova, cuttings, quick-dip, contact method, alternative non-invasive
woody ornamental.

1. YBOJ

3Hauaj 3enkoBe WM KaBkacke 3enkoBe (Zelkova carpinifolia (Pall) K. Koch,
Zelkova ulmoides C.K. Schneid., fam. Ulmaceae) 3a opHaMeHTaTHy XOPTHKYITYPY H
MEj3KHY aPXUTEKTYPY je Y U3Pa3HUTO]j NIEKOPATUBHOCTH HEHE KOpe U Creu(UIHOM Ba-
30JTMKOM H3TJIeNy KPYHE, ca KPaTKUM ITHPOKHUM JIe0JIOM HUCKO MOACJbEHUM Ha OpojHe
CKOpO yCIIpaBHE TpaHe. JaaHCKU HAa3UB 3a jJallaHCKY 3eNKOBY (Zelkova serrata (Thunb.)
Makino) Bpsio cpoany Bpety je keyaki (¥, 7Y F), a uneorpamu 3naue ApBo 1 HOBEK ca
MOAMTHYTHM pyKaMa IITO BEpHO onucyje xaburyc obe Bpcte (Andrews, 1994).

CIIMYHOCT U CPOJHOCT ca OpecTOBUMA, Ka0 ¥ BHCOKA OTIIOPHOCT Ha XOJAHJCKY
Oosect (IPBEHCTBEHO 300T TOTa IITO je OPECTOBU MOTKOPHHAIH, BEKTOPH OOJIECTH PETKO
KopucTe Kao nomMahnHa) CBpCTaBajy OBy BPCTY y T'pyITy OnJbaka IMOTOTHUX 32 APBOPEIC
U COJINTEPHY Ca/ilby Ha TpaBmanuMa. Y EBpornu je penaTuBHO pacrnpocTpameHa Kao yK-
pacHo 1pBo, a pehe y AMepunn r1e je jamaHcka 3eTKOBa MOITyIapHHja. Y TpaKemy 3aMe-
HE 32 MM0JbCKEe OpecToBe, KOjU Cy TOTOBO HecTaau 300r moMeHyTe Oosectu, y CpOujy je
Ipe BHIIE OJ IT0JIa BeKa HHTPOLYKOBaH CHOMPCKHU OpecT, KOjU ¢ MHTCH3UBHO KOPH-CTH
y IpBOpeANMa, MAaCHBHMA U MOjeINHAYHO] Ca/[FbH, & YECT je U Y BEeTPO3AITUTHUM T0ja-
ceBuMa, mocedHo y Bojsonuuu. Hosuja npoydaBama (Grbi¢ et al., 2007, 2008) ykazyjy
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Ha WHBAa3WBHU KapakTep oBe Bpcte. Kako je jeman ox BunmoBa 60pbe mpoTtuB Beh  uH-
TPONYKOBaHMX MHBA3WBHHUX BPCTa HHXOBA 3aMCHA aJITCPHATUBHUM HEMHBAa3UBHUM, TO
KopumIheme 3eJTKOBE U OBJIE HaJla3! CBOj€ OIMPaBIambe.

OcoOuHe 3eTKOBE Koje Cy pa3IudIuTe 07 MHBa3UBHUX 0COOMHA cOMpCKOT Opecta
IIpe CBera ce OrfieNiajy y HaunHy ANCIEep3Hje ’eHNX TUI0I0Ba, KOjH HICY OKPUJbEHH, T1a
HUCY, 32 pa3IuKy o OpecToBa, aHeMOXOpHH. Bpio cirabo mimogoHomeme, Hajaemhe mry-
por cemena y Cpbuju cy rapaHnnja ciabux HHBa3UBHUX MOTeHIHjaa. Ca Ipyre cTpaHe
HU3 TIOBOJBHUX OCOOMHA Ka0 LITO Cy JTyTOBEYHOCT, OpP3 pacT, peslaTHBHA OTIIOPHOCT Ha
BETap, TOJIEPAHTHOCT HA CTPECHE (aKTOpe I'PajJCKe CPEeIHE, IIONPABIbAE 3EMIBHIITA
Cy pasJior BHIIE 33 BEHO IIUpE Tajere. Y YCIOBUMa YKPajHHCKE IIYMOCTEIe, TOHEKIIe
TUMHTUPajyhin GakTop je OCeTIFMBOCT Ha HUCKE TeMITepaType, IITo ce y ycioBuma beo-
rpaja 1o caaa Huje ucnosbrito. MckycTsa ca meHnM rajemem y CAJ] cBperaBajy je y 30He
6-9 mrto onrosapa ycnosuma Cpouje (Heinze, 1984).

[Ipema mpoyd4eHO] TUTEPATypH W yOoOWUajeHO] pacagHUYKO] MPaKCH, JOMUHA-
HTaH HAYMH Pa3MHOXKaBamba 3EJIKOBE je CeTBAa CeMeHa. Y Be3H I'eHEpaTHUBHE PErpojiy-
kmuje, Munes u capagaumm (2004) u [skender (2006) n3HOCE HHU3 1eTalba y BE3U ca
OBOM BPCTOM Pa3MHOKaBaba.

3a00JpeHE CyBe OpalnyacTe KOMTYHHUIIE ca3peBajy Of cernTeMOpa 10 OKToOpa 1
pacejaBajy ce 1o Kpaja 3ume. Y jeqHoM kmrorpamy uma okxo 60.000 3pua. [Ipe ceTBe mpe-
nopy4yje ce JBOHE/E/bHA JI0 IBOMECEUHA XJIaJHO-BIaxkHa cTpaTndukanunja Ha 5-10°C,
Kao METOJ 3a OTKJamame TOPMaHTHO-
CTH WJIY TIOTaname y Boay 24 cata. Ceme
je eKcaJOyMHHCKO, a eMOPHOH HCITyHha-
Ba IMOTIYHO CEMEHYy IIyIUbUHY. PeHn-
TCHCKOM aHAJIHM30M YCTaHOBJbCHA je My-
HO3pHOCT 07 52% ¥ BUTANMUTET 0oX 26%.
[penopyuyje ce ceTBa MO HOBPIIMHH
CTpaTH()UKOBAHOT, BIAKHOT CEMEHA 10
CTaKJIOM MJIH TUTACTUYHOM (oiujoM. 3a
KJInjame je motpedHa ceetnoct. [Toxkess-
Ha rycruHa je 250-400 kiujasana nmo m2.

CnugHe ocoOMHE Cy 3ama)ieHe U
xon Zelkova sicula Di Pasquale, Garfi &
Quézelby erreMuyHe U PEIUKTHE BPCTE
Cununuje, Tie MOTWHAIM]a 10 ca/ia Hifje
npumeheHa, 1 CKOpo CBO CeMe je CTepHJI-
HO. 300r Tora je mopeko Hajseher Opoja
Ouspaka Ha MPUPOJIHOM CTAHUILUTY U3
KOpeHcKkHX n3bojaka. OBe YHWILEHUIIE U

Cauxa 1. Usmienpesnune3enkoBenpenodagama  IOTIIYHO OACYCTBO IIOAOHOMIICHA, MITO
Figure 1. Zelkova cutting before sticking Cy IPUMETUIIM MHOI'H ayTOpH, yBOLE
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BEreTaTMBHE METO/IC pa3MHOXKaBama y pacaanuke. Ca qpyre crpaHe 3a xubpue Z. x ve-
rschaffeltii (Dippel) G. Nicholson (Z. carpinifolia x Z. serrata), u HEKOJIUKO KyJITUBapa
Z. serrata ‘Goshiki’, Z. serrata 'Yatsubusa’, Z. serrata "Yatsubusa variegata’, Z. serrata
Variegata’, Z. serrata "Green Vase’n Z. serrata 'Village Green’ BereTaTHBHO pa3MHOXa-
Bam€ j€ jeIUHN HaYMH JIa Ce 0UyBajy ’KeJbeHe 0COOMHe.

BazaynrHo nojerame ca mpcTeHOBAKkEM, TOKOM JIETa, Aaje 0KUIbCHULIE 3a 6-8 He-
nesba. JIyuHo nonerame je takohe ycrenrno. Pesnuiie ce oxxuibyjy ynposehe y3 rpejambe
Cy-TicTpara u ynorpedy mpamkactux GpuroxopmoHa. OKynupame Ha OTBOPEHOM je TI0-
TOJIHO 3a ApBOpeaHe KyntuBape (kao Zelkova serrata 'Village Green’). Hajueurha mon-
nora je Zelkova serrata, 10K TIOCTOje pa3IM4YNTa MUIIJbEHa 0 yrnoTpedssuBoctn Ulmus
BpCTa Kao MOJJIOre.

np uctpakuBama je Ouo J1a ce UCITIUTa MOTYRHOCT pa3MHO)KaBarkha 3eIIKOBE 3¢-
JICHUM pEe3HHUIIaMa, Ipelu3Huje, ananusupane cy ase merone: (1) ,,quick-dip* u (2) koH-
TakT MeTona. 300r mpobiieMa ca TeHEPaTHBHUM Pa3MHOKAaBakHEM M HEJOCTaTaKa IoJI-
poOHMjuX MH(OpMaIHMja 0 BEreTaTHBHOM Pa3MHOXaBamwy y JINTEPATypH, J00UjeHH pe-
3ynTatu Ouhe KOPHCHHU 3a pacaJHUIKY IIPOH3BOIILY.

2. MATEPUJAJI 1 METOJ PAZTA

AKTHBHH JleTopacTu cakyrberu cy 30. jynay Apboperymy Lllymapckor daxyi-
Tera (HagMopceka BucuHa: 120 m; rporpadcke koopanHaTe: JoHTUTYyRa: A=1+20°25'25,75";
naruryna: =+44°46'53,18"), ca Tpu MaTr4He OnIbKe. Heke Mopdoroike kapakTepucT-
Ke MaTHYHMX cTadaa nare cy y rabenu 1.

Tabesa 1. Mopdornomke kapakTepUCTHKE MATHYHAX cTabana
Table 1. Morphological characters of mother trees

Crabao / Tree I 1I 111
Vkynna Bucuna / Total height [m] 12 10 12
Bucuna ne6na / Height of trunk [m] 0,54 1,05 0,95
Ipcuu npeunuk crabna / D.B.H. [cm] 44,6 45,2 54,5
Iupuna kpyHe / Spread [m] 12 14 14

Pe3nure cy kpojeHe ca IIeTOM O] IIPOLIIOrOAUIILEr ApBeTa. [a Ou ce cmamuia
TpaHCIHUpPaIHja CBe JINCHE TaMIHe ckpahuBaHe cy Ha monoBuHY (cnuka 1). [Ipunpemise-
He pesnune (ykynro 900) motanane cy y pactsop Benlate® (600 mg-L™), a 3atum Tpe-
THpaHe Ha JABa HauwHa ca [BA: jemna rpyma Tpetupana je ,,quick-dip” meromom (IBA
2.500 ug-mL™, Hocad - eTwI aJ1KOX0M) 5 5, @ ApyTa BogeHUM pacTBopoM IBA (50 pg-mL™)
24 cara. Tpeha rpymna cy Ouie GUTOXOPMOHOM HETPETUPAHE PE3HHIIE - KOHTPOJIA.

[TosoBUHA cBake o TPH Ipyla pe3HUIla nodajana je y HUCKOM TyHeIy, a Ipyra
ITOJIOBHHA j€ MTUPEKTHO IMpeKpruBaHa TaHKOM (oirrjom (20 mm) Ge3 OMIo KaKkBe MOTIOPHE
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koHCTpyKumje (ciamka 2). Orien je 00aBbEeH y CTAKJICHUKY, a pE3HHIIE Cy modagaHe y
CYICTPAT 3a 0XKUJbAaBAKE - MCIIABUHY TpeceTa U necka (2:1 3anpemuHckn) 1. jyina.

[TponeHat oxxuibaBama U JyKHHA IPUMAPHHUX U CEKYHIAPHHX *KHJIa KOHCTaTOBAHU
cy 34 nana no nobGanamy. JloOujeHH pe3ynaTaTd aHaJIM3UPaHU Cy W UHTEPIPETUPAHU
mpeKo aHaiau3e BapujaHce (Anova table & multiple range tests).

3. PE3YJITATH

3.1. IIpoueHaT 0:KUbABAKA

Hajbosen pesynrar oxusbaBama (92%) nobujeH je ca pe3HHIAMa TPETHPAHUM
BOJICHUM pacTBopoM IBA, 1 cTaBIbeHUX 10]] TAHKY MJIACTUYHY (OJIN]Y - KOHTAKT METO/I.
3HavajHO HMXKE 0)KMJbaBame (Ha HUBOY 3Ha4ajHOCTH 95%), aiu jour yBeK BHCOKO OKO
75%), 6110 je Kox IpyTe pe3HHIla y HUCKOM TyHely 0e3 0031upa Ha HauMH aIluIMKallnje
IBA. Jlok je ,,quick-dip” y xoMOMHaIMju ca KOHTAKT METOJOM oMoryhno oxusbaBame
85,3% pes3Hua, 1 npumnaga odema XoMoreHuM rpymnama (tademna 2). Obe KoHTpose cBp-
CTaHe Cy Yy XOMOreHe rpyne ,,c*“  ,,d*“ ca 3HaTHO HIKUM BPEJHOCTHMA.

Ta6esa 2. YTuIaju NpUMEHEHIX TPETMaHa Ha O)KAJbABAHE PE3HHLIA 3EITKOBE
Table 2. The impacts of the treatments on rooting cuttings of Zelkova

IIpoceuna
Ipouenar AyAUHA IIpoceuyan Gpoj IIpoceuan Gpoj
Tperman OKIbaBatba KOpeHoBa NpPUMaPHHUX CeKyHIapHHX
Percent of M 1 h of KOpPeHOBa KOPEeHOBa
Treatment . ean length o
rooting roots Mean number of | Mean number of
% primary roots secondary roots
(] mm
CwW 922 12,642 2,932 5,37%
CQ 85,3 @ 11,25® 3,15¢ 3,51°
cC 62 ¢ 1,514 0,94 ¢ 0,26 ¢
™W 79,3 ° 7,61°¢ 1,88°¢ 3,350
TQ 76.7° 10,03 ° 2,27° 3,890
TC 32,7¢ 1,214 0,50 ¢ 0,25¢

Jlerenga: CW - xonrakr+BogeHu Hocad, CQ - xontakr+,quick-dip®, CC - xonrakr+kontpona, TW - Ty-
Hex+BoxeHu Hocad, TQ-Tynen+quick-dip, TC-Ttynen+kxoHTpoia
Legend: CW - contact+water as carier, CQ - contactt+quick-dip, CC - contact+control, TW - tunnel+water as

carier, TQ - tunnel+quick-dip, TC - tunnel+control

3.2. YkynHa 1y’KHHA NPUMAPHHUX U CeKYHIApPHUX KOPEHOBA

VYKyIHa ay)KUHa IPUMapHUX U CEKYHIapHUX KOPEHOBA IIPHKa3aHa je y Tabemnu 2.
U nmpumapHU U CeKyHAapHH KOPEHOBU OWIIN CY HajIy’KH KOI MCTOr TpeTMana - IBA y
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Cauxa 2. Konrakt metona (C) u aucku tysen (T)
Figure 2. Contact method (C) and low tunnel (T)

Cauxa 3. U3rien oxxusbeHUX pe3HnLa 3enkoBe 34 nana mo nodagamy (CW - KOHTaKT+BOICHH HO-
cad, CQ - koHTaKT+,,quick-dip*, CC - KOHTaKT+KOHTpOIA)

Figure 3. Zelkova rooted cuttings 34 days after sticking (CW - contact+water as carrier, CQ - con-
tact-+quick-dip, CC - contact+control).

BOJICHOM pPacTBOpPY + KOHTaKT METOJa, CITa0Hji pe3ynTaTH 3a0eeKeHH Cy KO ocTaia
Tpu TpeTmaHa ca IBA u pacniopelyenu cy y Tpu xoMorene rpyIe ca uiu 0e3 npexianama.
Koz koHTaKT MeTofe, pa3iiuke y Kopuiihewy Hocadya 3a allIMKalujy ayKCHHa HUCY Ha
BHCOKOM CTaTUCTHYKOM HHUBOY (II0jaBa IpeKIanama XOMOTCHHUX I'PyTIa), JOK ce KO Ty-
Hena, quick-dip MeTo/ moka3ao 3HATHO OOJBMM Y OJIHOCY Ha BOjieHHU pacTBop. KoHTpose
Cy UMaJie CHTHU(HKAaHTHO Kpahe mpruMapHe u CeKyHaapHe KOpeHoBe (ciuka 3).
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3.3. bpoj npuMapHHX KOpEeHOBA

bpoj mpumapHHX KOpEeHOBa IOKa3yje CKOPO MACHTHYHY TCHICHIM]Y Kao MpeT-
XOJIHH TOKa3aTesb, U3/1Bajajyiu MOHOBHO KOHTAKT METONY Kao Hajooswy. [lox TyHemom
Ka0 CpeIMHOM 3a O)KHJbaBambe, Pe3HUIIE TPETHPAHE BOACHUM PacTBOPOM J1ajy CUTHU(H-
KaHTHO Behu Opoj MpUMapHUX KOPEHOBA O] OHUX KOj€ Cy TPeTHpaHe KOHLEHTPUCAHUM
aykcwHOM (Tabena 2). BpojHOCT cCekyHIapHUX KOPEHOBA KOl KOHTAKT METOJIC M pE3HUIIA
TPETHUPAHUX BOJCHUM PAaCTBOPOM 3Ha4ajHO je BehM y oflHOCY Ha cBe ocTalie TpEeTMaHe.
Pesnnue koje cy TpeTupaHe KOHLEHTPUCAHUM ayKCHHOM PacCTBOPCHHM Y alIKOXOTY H
KOJI KOHTaKT METOJIe U y TyHelIy pOpMHUpajy CeKyHIapHe KOPEHOBE uHja je OpojHocT Oe3
3HAYajHUX CTATUCTHYKUX pa3iuka. Pa3imka ce He 1mojaBibyje HU 3a BPEIHOCT OBOT Ma-
paMeTpa KoJ TpeTMaHa pe3HULe TyHea+ BofeHH Hocad. KOHTpoJIHU TpeTMaHu ¢y 3a 00a
ciydaja, Kao HajJIOIIHjH, U3IBOjCHH Y TOCEOHY XOMOT'eHY TpyIy (Tadena 2).

4. JTUCKYCHJA

VY nuTeparypH je peJaTHBHO MaJio HaBOJa O BEreTaTHBHOM pa3MHOKAaBamy Ka-
BKaCKe 3€JIKOBE, a METOJIC KOje Ce HaBOJIE CIaaajy y KoMIuinkoBanuje. O ayToBereTa-
TUBHHUX C€ HABOJIE YIVIABHOM Pa3JIMYHMTE BapUjaHTE MOCTPU30ICHUX METOMA, OJHOCHO
noJierama, Koje nMajy maie akrope Mmynruruinkanuje. Lamb u capanuunu (1975) Ha-
BOJIC J1a C€ 3€JICHE PE3HMIIC IOl MUCT CUCTEMOM y CTAKJICHUKY Y jyIy 0)KUIbY]jy 63% mo-
crne 8 HesleJba y CYTICTpATy OJ] TpeceTa v ecka y ogHocy 2:1, U y3 MpeTX0aHO TPeTUpame
ca IBA y npaxy 0,8%. Grbi¢ (2004) naje pe3yaraTe mapajieIHOT OKUJbaBaka MO/ MUC-
TOM U Y HUCKHM TyHelInMa pe3Huna Zelkova serrata ca He3HaATHUM pa3iiHKaMa y KOPUCT
mucta (Muct 94-95%, donmja 86-95%).

Kako 4ecTo BpIio CpoHE BPCTE MMajy Pa3IMYUT PU3OT'CHH MOTEHIUjall, peJaTHB-
HO BHCOK Op0j 0KMJBCHHIX PE3HHUIIA jalTaHCKE 3eJTKOBE HIje MOPao J1a 3HauH /a he 1 kaBKa-
CKa 3€JIKOBa MOKa3aTH CIMYHE Pe3yJiTaTe, MOroTOBO IITO CE Y JINTEPATYPH BPIIO PETKO
HaBOJIE IPEPU3OreHe MeTO/Ie Kao MOTryhHOCT pa3MHOXKaBamba 0Be BPCTE.

V3BeneHun orneau cy Imokas3aiy Ja je MpoLeHaT OKHJbaBama CIIMYaH OHOME KOJ
jamaHcKe 3eJIKOBE, a MACHBHO BlIaXKewe (MOKpUBambeM (oJIMjoM) MMa yBEK MPETHOCT Hal
MHCTOM Kao CHUTYpHHUje U UCTOBpeMeHO jepTuHmje. KOHTaKT MeTona, KoJ Hac y IpaKCcH
TOTOBO HEMO3HATa, [I0Ka3aja je jOLI HeKe MPEJIHOCTH Y OAHOCY Ha HUCKU TYHEI: JaKIle
oIlprKaBame BIIaXKHE aTMoc(epe oKo pe3HHIla, 300r Mame 3alpeMuHe, omaro xmaheme
300r" KOHZEH3alMje, IITO je BeOMa M0XKEJbHO, jep 3arpejaHuju CYNCTpaT AOIYHCKU CTH-
MYJIHIIE O)KHIbaBambe.

INoxymaj na ce Boja Kao pacTBapad ayKCHHA 3aMEHU OPraHCKUM pacTBapadeM
(eTaHOJIOM) U TUME TIOCTUTHE AYOJbH ITPOIOP €r30reHor (PUTOXOPMOHA Y TKUBO, Y3 HCTO-
BpeMeHo ckpaheme BpeMeHa TpeTMana (o 24 cata Ha 5 ceKyHIH) - ,,quick-dip®, mokaszao
je cBoje mobpe cTpaHe KoJ MHOTHX BpcTa (MTOCEOHO KO/ YeTHHAPA, IITO CE JOBOJH Y BE3Y
ca pacTBapameM cmoie). Kox apyrux BpcTa 00JbMM Ce MOKa3a0 TPETMaH ca BOJICHUM
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pacTBOpoM IITO je 3abeneskeHo kox iatana (Platanus X acerifolia (Aiton) Willd.), a 06-
jalrmaBa ce pacTBapameM HHXHOUTOpa okuibaBama y Boau (Grbic, 2004).

Koz kaBkacke 3eJIkoBe 0Ba METO/Ia HEMa IPEIHOCT Y OAHOCY Ha BOAEHE PacTBOPE,
jep naje Mamu Opoj 0XKMIbEHUIIA, MaU OpOj IPUMAPHUX U CEKYHIAPHHUX XKHUJIa KOJl KOH-
TakT MeToze. Ko HUCKOr TyHesa nmponeHar 0XujbaBama U Opoj CEKyHAApHUX JKUJIa ce
HE pa3luKyjy Ha 3Ha4ajHOM HHUBOY KOJ J[Ba MPUMEHCHA pacTBapaya, aju cy Opoj mpu-
MapHUX JKMJIa U yKyITHA Jy’KMHa KOpeHa 3HauajHo Ha cTpaHH ,,quick-dip“-a. OBakBu pe-
3yITaTh TOBOPE O PEIATHBHO MaJIOj YJI03H pacTBapaya Ha IPoLEeC 0XKHJbaBama, a ce 00a
MOT'Y IIPENOPYYUTH HPAKCH.

5.3AK/bYYAK

KaBkacka 3e71K0Ba Ha OCHOBY JJOCa/IalllbUX UCKYCTaBa ca MaJIoOpOjHUM cTadiuma
y CpOuju He mokasyje MHBa3WBHE KapaKTepUCTUKE. VICTOBpeMEHO HeHe eKOpaTUBHE
0COOMHE U ycIelIHa aKJIMMaTr3alija mpecTaBibajy pasJior 300r Kor Ou OBy BPCTY Tpe-
0aJI0 CTABUTH Ha JINCTY aJTEPHATHBHUX HEMHBA3MBHUX Ka0 M BPCTA IIOIOHUX 3a IINpPe
kopuinheme y KIMMaTCKN H3MEHBEeHUM YCJIoBUMa ypOaHux npocropa y Cpouju.

OHCYCTBO IMJI0AOHOIICH:Aa U 06pa3OBaH)€ HTYypOor CEMCHA KOJ HAC IMpeACTaBJba
TMOXKEJbHY OCO6I/IHy Ca aCleKTa HCKOHTPOJIHMCAHOT HIMPEHA, aJIU 3a TPOU3BOAKY CaIHUIIA
NnpeaAcTaB/ba CMCTHY KOja HaJlaXX€ HM3HAJIaXXCHC IMOrOJHHUX BEI€TAaTHBHUX MCTOAa 3a
HBCHO pa3MHOXKaBambe.

[Nonazehu o ynmeHUIIE 1a Cy pe3Hulle cTablia HajjeJHOCTABHU)H HAYMH Pa3MHO-
JKaBarba, y OKBUPY BETETaTHBHUX METO/IA, OMTPOOaHa je 0Ba METOa y HEKOIMKO BapHjaHTH.

3ejieHe pe3HHIE ca MMETOM IPENCTaB/bajy YCICIlaH HAauWH Pa3MHOXaBamba Ka-
BKacke 3enkoBe (Zelkova carpinifolia (Pall.) K. Koch) y craknenuky. On npuMemneHUX
BapHjaHTH MPEJHOCT C€ [aje KOHTAKT METOAHM y3 TpeTMmaH ¢uroxopmonoMm (IBA)
0e3 naBama NPEAHOCTH HEKO] OJ ONpoO0aHMX KOHIEHTpalHja, y>)KMHA TpPETHUpPamba
(2.500 ug-mL™ ma 5 5 num 50 pug-mL~t ma 24") wau BpcTH MHEPTHOr HOCaya (€TaHOM
WU Boza). BapujaHTe Cy penaTHBHO jeTHOCTaBHE W MPHMCHJBHBE y HAIIO] Ipakch 0e3
MOCEOHUX 3aXTEBa, T€ MPEACTaBIbajy 100ap HAUMH 3a MPOM3BOAMGY Ca/[HUIA KaBKAaCKe
3€JIKOBE, @ THME U 3a IbeHY IIMPY NPUMEHY KOJ Hac IOCeOHO y YCIOBHMa KIIMMAaTCKUX
npomeHa koje he ce, mo MHOruM nipeasuhamnuma, y OynyhHOCTH HHTEH3UBUPATH.

Hamnomena: OBaj paji je peann3oBaH y OKBHPY ITPOjeKTa ,,ICTpaknBarme KIMMAaTCKIX POMEHA Ha
KUBOTHY cpenuHy: npaheme yTuiaja, aganranuja u yonaxasame (43007), koju ¢u-
HaHcHpa MUHHCTApCTBO 3a MpocBeTy 1 HayKy PC y okBupy nporpama MHTETpricannx
U MHTEpAUCLHUIIIMHAPHUX UCTpaxkuBama 3a nepuox 2011-2014. ronune.
Acknowledgement:: This paper was realized as a part of the project “Studying climate change
and its influence on the environment: impacts, adaptation and mitigation”
(43007) financed by the Ministry of Education & Science of the Republic of
Serbia within the framework of integrated and interdisciplinary research for
the period 2011-2014.
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QUICK-DIP AND CONTACT METHOD OF CUTTING ROOTING OF ZELKOVA
CARPINIFOLIA (PALL.) K. KOCH AS AN ALTERNATIVE NON-INVASIVE SPECIES

Summary

The significance of zelkova or Caucasian zelkova (Zelkova carpinifolia (Pall.) K. Koch, Zel-
kova ulmoides C. K. Schneid., fam. Ulmaceae) for ornamental horticulture and landscape architec-
ture is in its marked decorativeness of colorful bark, and a highly distinctive vase-shape crown, with
a short broad trunk, dividing low down into numerous nearly erect branches.

The similarity to elm species, and the resistance to highly epiphytotic Dutch elm disease
(DED) (primarily because the main carrier of the disease, the elm bark beetle, rarely feeds on this
tree) also classifies this species into a group of very suitable plants for street trees and solitary plant-
ing on lawns, adaptptive to abiotic stress in climate changed environments. Recent studies of invasive
species find out potential invasiveness of Siberian elm, the most frequent replacement for field elms
attacked by DED in Serbia. Zelkova, as a non-invasive species, can be used instead of Siberian elm.
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According to available references and common nursery practice, the dominant method of
zelkova production is generative propagation. In this respect, Munes et al. (2004),and Iskender
(2006) pointed out a series of details regarding this type of reproduction. The aim of the research
was to determine the possibility of zelkova propagation by softwood cuttings, more precisely two
methods were analyzed: (1) quick-dip and (2) contact method. Because of the problems with gen-
erative propagation and the lack of information on vegetative propagation in the literature, the re-
sults obtained will be useful for nursery practice.

Cuttings (twigs) were gathered on June 30 at the Arboretum of the Faculty of Forestry,
Belgrade (elevation: 120 m above sea level; geographic coordinates: longitude: A=+20° 25’ 25.75”;
latitude: p=144° 46’ 53.18”), from three mother trees. The cuttings were made from twigs with the
basal part containing a small section of the previous season wood - heel cuttings. To reduce tran-
spiration, all leaf laminas of cuttings were reduced to about one-half. The prepared cuttings (900
in total) were immersed in Benlate® solution (600 mg-L™), and treated with IBA in two ways: one
group of cuttings was treated with quick-dip (IBA 2,500 ug-mL™2, carrier - ethyl alcohol) during
5 s, and the other one with water solution of IBA (50 ug-mL™) in 24-hour treatment. The third group
was the control - untreated cuttings.

One half of each of three groups of cuttings was used in low tunnel, and the other half was
covered directly with a thin polyethylene film (20 mm) without any supporting construction. The
trial was carried out in a glasshouse and the cuttings were inserted in the rooting medium (2:1 peat/
sand mix) on July 1% Rooting percentage, number and length of primary and secondary roots were
measured 34 days after sticking.

The best results of rooting (92%) were obtained in cuttings treated with water solution of
IBA, and placed under a thin polyethylene film - contact method. Significantly lower percentage (at
95% confidence level), but still high (above 75%), was achieved in groups of cuttings rooted under
low tunnel exposed to IBA influence, disregarding the method, while quick-dip + contact method
gave roots to 85.3% of cuttings, and belong to both homogenous groups. The two controls were
ranged in homogenous groups ¢ and d with a much lower percentage.

Concerning total lengths of primary and secondary roots, the best result was obtained with
the same group - water solution of IBA + contact method, followed by other three IBA treatments
and distributed in three homogenous groups with or without overlapping. The controls were with
significantly smaller root lengths. The number of primary roots reflected almost identical tenden-
cies as the previous parameters.

Generally, softwood heel cuttings are a successful method of propagation of Zelkova
carpinifolia (Pall.) K. Koch as an alternative non-invasive species - a replacement for potentially
invasive Siberian elms. The recommended variant is the contact method and IBA treatment, with-
out any special advantage given to concentration and time of exposition (2,500 ug-mL= for 5 s vs.
50 ug-mL* for 24", or inert carrier used (ethanol or water respectively).
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