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Abstract

Since the expression of a high ability for in vitegeneration and proliferation is a very importaondition for any
biotechnological approach for clonal propagatiohgetinfluence of genotype and culture medium cortippsdn the
number of shoots regenerated and their length iccessive subcultures was investigated in Aroniaantearpa
(Michx.) Elliot cultivars ‘Melrom’ and ‘Nero’. Chokeerry cultivar ‘Nero’ showed a significantly highexbility of
regeneration compared to the cultivar ‘Melrom’, theeatest number of shoots being obtained withbtmal medium
containing MS macroelements, LF microelements laRdvitamins, supplemented with 4,5 mgxdmBA and 0,6
mgxdm? IBA.
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1. INTRODUCTION

From its spread in Europe, in the middle of the tntury,Aronia melanocarpgMichx.) Elliot
was remarked, especially, by high content of pherm@mpounds and carotenoids in its fruits, but
also by their richness in dietary fibers, proteimsnerals,vitamins, and organic acids (Lehmann,
1990; Mayer-Miebach et al., 2008; Oszmianski andjdfdo, 2005; Tanaka and Tanaka, 2001;
Waweret al, 2006), which are assigned a variety of protecéind curative properties.Berries, juice
or extracts ofA. melanocarpa(Michx.) Elliot were the subject of numerous stidi@med at
highlighting their potential health benefits. Théirem the researches on the antioxidant (Wu et al.,
2004; Oszmianski and Wojdylo, 2005; Seeram et28108 hepatoprotectivdKowalczyk et al.,
2003; Valcheva-Kuzmanova et al2004), cardioprotective (Bell and Burt, 2007) and
hypoglycaemic effects (Simeonov et &002), to those on antimutagenic (Duthie et2007) and
antitumoral effects (Bermudez-Satb al, 2007), or those on protective action againstdegeiver
diseases,the scientific literatureis rich in infatmanoutlining their prophylactic and therapeutic
properties, without suggests on any unwanted @r eiffictof their use (Kokotkiewicz et al., 2010).
In vitro micropropagation represents most often a quickgnemical and safetechnique for
multiplication of valuable varieties (cultivars) wees and shrubs. Since 1990s, various cultiviars o
A. melanocarpgMichx.) Elliot, popular for their horticulturalh@aracteristics, were tested for their
in vitro micropropagation ability (Brand and Cullina, 1992winczuk, 2002; Litwhczuk, 2013;
Kwak et al., 2015) Among the most popular varieties 8f melanocarpa(Michx.) Elliot are
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‘Nero’,'Rubina’, ‘Viking’, ‘Kurkumacki’, ‘Hugin’, ‘Fertddi’ and ‘Aron’ (Strigl et al., 1995,
McKay, 2004, cited by Kulling and Rawel, 2008).

The main objective of our studies was to deterrtiieen vitro regeneration and proliferation ability
of the Romanian chokeberry cultivar ‘Melrom’ (reted in 2016), compared to cultivar ‘Nero’. In
order to optimize the in vitro micropropagation gges was analyzed the influence of the culture
medium composition on the number of shoots regeee@rand their lengths in successive
subcultures.

2. MATERIAL AND METHODS

The explants from ‘Nero’ and ‘Melrom’ cultivars 8f melanocarpgMichx.) Elliot tested for their
ability of regeneration and proliferationvitrowere obtained from field-grown plants in the small
fruits collection of the Research Institute for iE@rowing, Pitati-M aracineni.

The cultivar ‘Nero’, very popular, produce berrigsich remain on the plant until the late autumn,
with a long storage life. ‘Melrom’is a Romanian ¢achokeberry cultivar created at the Research
Institute for Fruit Growing Pitgi-Maracineni, and released in 2016. This cultivar has
morphological characteristics similar to that oefd’ cultivar, but distinguishes by its larger taui

In vitro culture initiation. In april 2016, branches &. melanocarpgMichx.) Elliot, cultivars
‘Nero’ and ‘Melrom’, were harvested from the fiedglewn plants and pre-sterilized by washing in
tap water to which 2-3 drops of Domestos were ad8etisequently, lateral buds were disinfected
successively with 96% ethanol for 5 minute sanchvé% calciumhypochlorite for 10 minutes.
After sterilization, the biologicalmaterial wassad in three baths of distilled water.

Shoot apices with 2-3 leaf primordia and sizes ,af 00,3 mm were excised from the sterilized
foliar buds and distributed individually into Pyraxbes of 20-25 cfy containing 10 ml of culture
medium sterilized by autoclaving. For this statjes culture medium has been solidified as an
inclined plane.

The culture medium containing Lee-Fossard macroetgsn microelementsand vitamins, 20 gxdm
*sucrose, 0,1mg xdrgiberellic acid (GA) and 1mg xdmbenzyladenine (BA) was solidified with
79/l agar. The pH of the culturemediumwas adjustes] 7 with0,1NKOH before autoclaving for 20
minutes at 12£C.

Micropropagation by axillary shoot proliferationMicroshoots obtained after the initiation iof
vitro culture were divided and transffered into Ehrleneraijasks of 100cthcapacity, containing
30 ml ofculture mediumcomposed of Murashige-Skobtfs)macroelements, Lee-Fossard (LF)
microelements and Linsmaier-Skoog (LS) vitaminsb{&al), 40gxdnidextrose and solidifiedwith
8gxdm’agar. For each of the two cultivars investigated tfeir micropropagation ability, were
tested culture media optimized by supplementatiith &3 mgxdnT GAs, BA in concentration of
either 3 mgxdrior 4,5 mgxdni, and IBA in concentration ofeither 0,3 mgxdon 0,6 mgxdri.
The experimental treatments with various combimatiand concentrations of growth regulators are
shown in Table 1. The culture flasks were sealdti wiugs of cotton wrapped in aluminium foil
and then autoclaved. The same treatments wereinigbree successive subcultures of ‘Nero’ and
‘Melrom’ shoots.

Shoot apices culturea and microshoots culturepentisely, were incubated in a growth chamber
at 22-24°C, under a photoperiod of 16 hours lighthéurs darkness, and a light intensity of 40
pmol mi? st

To avoid major statistical errors, each treatmeas weplicated in six culture flasks, each of them
containing five microshoots. Observations were madery four weeks, at the time of shoots
separation from the formed clusters and their sitibation of fresh medium (with the same
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composition). The multiplication rate was calcuthfeom the ratio between the number of shoots
regenerated per explant cultivatedvitro and the number of initial shoots in each subceltfwr
each of the culture medium used for micropropagatio

Processing of data obtained from the experimentsiofopropagation was performed by analysis
of variance with Duncan's Multiple-Range test, gdine SPSS for Windows, version 16.0 (2007).
The experimental results (mean values and percentalyies) are presented and analyzed in this
paper in several relevant graphics.

Table 1.Composition of the culture medium used fan vitromicropropagation of shoots
in ‘Nero’ and‘Melrom’ cultivars of A. melanocarpaMichx.) Elliot

Growth regulators (mg x
Treatment Basal medium dm?)
GA; BA IBA

Macroelements MS n,
Vi Microelements LF n, 0,1 1,00 0,1
Vitamins LS n

Macroelements MS n,
V2 Microelements LF n, 0,1 1,50 0,1
Vitamins LS n

Macroelements MS n,
V3 Microelements LF n, 0,1 1,00 0,2
Vitamins LS n

Macroelements MS n,
V4 Microelements LF n, 0,1 1,50 0,2
Vitamins LS n

3. RESULTS AND DISCUSSION

The influence of genotype and culturemediumon the vitro multiplicationrate. Rinsing of the
buds ofAronia melanocarpgMichx.) Elliotwith 96% ethanol and 6%calciumhypdatite resulted

in an effective surface sterilization, with a caontaation percentage of less than 12% of explants.
The calculated value of regeneration ability of athapices originating from mature donor plants
was 86,6%. Statistical analysis of the results akac that the potential of micropropagation by
axillary shoot formation in cultivar ‘Nero’ was sidicantly influenced by the composition of the
culture medium. Increased concentrations of auxid eytokinin (V4) induced a higher rate of
shoot multiplication in cultivar ‘Melrom’, and a ggiificantly higher rate in cultivar ‘Nero’,
compared to the other three treatments (Fig. 1incontext, it should be noted that for thevitro
stimulation of regeneration of shoots from axilldyzyds of A. melanocarpaMichx.) Elliot, the
basal media used most often were MS, half-stren§tlaktd Woody Plant Medium(Brand and
Cullina, 1990; Litwhczuk, 2013;Kwaket al, 2015).The significant difference in the shoot
proliferation ability of the two studied chokeberyltivars can be attributed to the influence of
genotype. Similar results were obtained by Kwakal (2015), who reported a higher rate of
proliferation in cultivar ‘Nero’, compared to culdrs‘Purple’, ‘Mackenzie’, ‘Viking’ and
‘Odamamachiko’, on WPM culture medium supplememedy with 1,0 mgxdriizeatin. In the
study carried out by us, the greater number of esitnots regeneratedin cultivar'Nero’, regardless
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of the composition of the culture medium, can beilatted to the growth regulators balance,

defined by a substantially higher concentrationyabkinin.

The frequency of shoot regeneration in successiuballturesFor both ‘Nero’ and ‘Melrom’, the

potential of shoot regeneration from axillary baasl proliferation during the three subcultures was

increasing (Fig. 2). Regardless of the compositibthe culture medium, cultivar ‘Nero’ showed a

statistically significant higher frequency of shomgeneration during the all three successive
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Figure 1. The influence of genotype andculture mediwn the in vitroshoot multiplicationrate incultivies ‘Nero’
and ‘Melrom’ of A. melanocarpa (Michx.) Elliot (bas represent standard deviationof the mean; a, keipretation
of the significance of differences by theDuncan teg<0,05).
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Figure2. Shoot proliferation rate incultivars‘Nerand ‘Melrom’ ofA. melanocarpa (Michx.) Elliotin sucessive
subcultures(bars represent standard deviationof thean; a, b, c, d, e, f, g: interpretation of thiysificance of
differences by the Duncan test, p<0,05)
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The influence of genotype and composition ofcultamediumon the length of shoot€ompared
to the cultivar ‘Melrom’, shoot length was greatend significantly higher in cultivar ‘Nero’,
excepting those regenerated in treatment V3, deéfimea lower concentration of BA and a high
concentration of IBA. However, it should be pointad that, on average, shoots regenerated on the
culture medium from V1 treatment were significartilgher, which is likely to reflect the influence
of the cytokinin-auxin balance on cell proliferatioAlso, the different response of the two
chokeberry cultivars to tlve vitro environment confirm the influence of genotype oa #ility of
cellular proliferation and regenerationvitro. Actually, the studies on the micropropagatiorigbi
of various species of trees and shrubs, sudRilzes uva-crispdWainwright and Flegmann, 1986),
Rubus idaeugPopescu and Isac, 2000; Isac and Popescu, 208&)inium macrocarpofDebnath
and McRae, 2001)Rubus chamaemorugMartinussen et al., 2004)yaccinium vitis-idaea
(Debnath, 2005)Rubus fruticoswend Ribes nigrum(Ruzic and Lazic, 2006)Sorbus aucuparia
(Lall et al, 2006), Arbustus unedgGomes and Canhoto, 200Rjbes rubrum(Sedlak and
Paprstein, 2012Raulowniassp. (Shtereva et al., 20P4ynus dulciChoudhary et al., 2015), and
many other species, suchsgaria andPotentilla (Isac et al., 1994utan et al., 2010), revealed
the influence (from slight to strong) of genotype.
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Figure 3. The influence of genotype and compositiohculturemediumon the length of shoots in cultivefNero’
and ‘Melrom’ ofA. melanocarpa (Michx.) Elliot (barsepresent standard deviation ofthe mean; a, b:argretation
of the significance of differences by the Duncarstep<0,05)

As shown in figure 4, in both chokeberry cultivestudied, the cell proliferation was not
significantly influenced by the number of subcudtsLr

In both ‘Nero’ and ‘Melrom’, the analysis of coragion between the number of shoots and the
shoot length, by calculating the Pearson’s colmiatoefficient, showed a very weak inverse
correlation between these two parameters, with,@8D in cultivar ‘Melrom’, and r= -0,098 in
cultivar ‘Nero’, respectively.
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Figure 4. The influence of the number of subcultures the length ofshoots (bars represent standardidgon ofthe
mean; a, b, c: interpretation of the significancd differences by the Duncan test, p<0,05)

4. CONCLUSIONS

The influence of genotype proved to be extremelpdrtant in thein vitro micropropagation of
chokeberry cultivars ‘Nero’ and ‘Melrom’, revealintge higher potential of cell proliferation and
shoot regeneration of ‘Nero’. Regardless of theotygre and culture medium, the vitro shoot
multiplication rate was increasing during the fifstee subcultures. The overall results of ourystud
showed also that the ratio of auxin, cytokinin agiderelic acidis important for maintaining a
proper growth of shoots in length during the sussessubcultures.
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