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Propagation of three Blue Honeysuckle
(Lonicera caerulea L.) cultivars in in vitro culture

Razmnozavanje tri kultivara sibirske borovnice u in vitro kulturi

Ines Mihaljevié, Vesna Tomas, D. Vukovié¢, K. Dugali¢

ABSTRACT

The aim of this study was to micropropagate three blue honeysuckle cultivars
"Kalinka", "Polar Jewell" and "Balalaika". Driver and Kuniyuki medium (DKW) with
different type and concentrations of plant hormones for in vitro shoot multiplication.
For in vitro rooting were used Driver and Kuniyuki medium (DKW) and Murashige and
Skoog medium (MS) was used with different concentrations of indol-3-butyric acid
(IBA). The highest multiplication rate was obtained on DKW medium supplemented
with 4 mg L' 6-benzylaminopurine (BA) and 1 mg L indole-3-butyric acid (IBA) for
cultivars "Balalaika" and "Polar Jewell", while of cultivar "Kalinka" with DKW
medium and 2 mg L' 6-benzylaminopurine (BA) and 0.5 mg L™ indole-3-butyric acid
(IBA). The best microshoot rooting rates were obtained on DKW basal nutrient medium
with 1 mg L™ indol-3-butyric acid (IBA).
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SAZETAK

Cilj ovog istrazivanja bio je razviti protokol za mikrorazmnozavanje triju kultivara
sibirske borovnice "Kalinka", "Polar Jewell" i "Balalaika". Medij Driver i Kuniyuki
(DKW) s razli¢itim vrstama i koncentracijama biljnih hormona koristen je za
multiplikaciju izdanaka. Za in vitro ukorjenjivanje koriSteni su mediji Driver i Kuniyuki
(DKW) te mediji Murashige i Skoog (MS) s razliitim koncentracijama indol
3-maslacne kiseline (IBA). Najvisa stopa multiplikacije je postignuta na DKW mediju
sa 4 mg L' 6-benzilaminopurina (BAP) i 1 mg L indol 3-masla¢ne kiseline (IBA) kod
kultivara "Balalaika" i "Polar Jewel", dok je kod kultivara "Kalinka" najvisa
multiplikacija postignuta na DKW mediju s 2 mg L 6-benzilaminopurina (BAP) i
0.5 mg L™ indol 3-maslaéne kiseline (IBA). Najbolje ukorjenjivanje mikro izdanaka
postignuto je na DKW mediju s 1 mg L indol 3-masla¢ne kiseline (IBA).

Kljuéne rijefi: sibirska borovnica, in vitro, multiplikacija, ukorjenjivanje,
mikropropagacija
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INTRODUCTION

Blue honeysuckle (Lonicera cerulea L.) belongs to the family Caprifoliceae,
native to Northeastern Asia. Lonicera cerulea has recently been one of the most
respectable berry fruits. Fruits are good sources of antioxidants, bioactive
compounds (Plekhanova, 2000), they contain high level of vitamins,
anthocyanins and polyphenols (Skupien et al., 2007). Because of its
nutraceutical and pharmaceutical values interest in their production is increased
and blue honeysuckle production has been rapidly expanding. Traditional
propagation methods of berry fruits are not efficient because propagation by
cuttings is slow and labor intensive, and cutting propagation is not suitable for
all cultivars because of lower rooting (Lyrene, 1981). Therefore it has been
considered that micropropagation is the most effective method for rapid
production of more plants in a shorter period of time with less labor and lower
production costs. /n vitro propagation of Lonicera cerulea has been investigated
and micropropagation protocols have been described for different species
(Sedlac and Paprstein, 2007; Fira et al., 2014; Dziedzic, 2008). These results are
not suitable and applicable for every variety because the effectiveness of the
medium for micropropagation is highly dependent on plant growth regulators
and genotype specific of cultivars (Debnath, 2007). In order to determine the
effect of Driver and Kuniyuki walnut medium (DKW) and Murashige i Skoog
(MS) medium on multiplication rate and in vitro rooting on three cultivars of
blue honeysucle, axillary buds were selected as explants and cultured in selected
medium with plant hormones.

MATERIALS AND METHODS

The experiment was conducted in Plant tissue culture laboratory,
Agricultural institute Osijek, Department for fruit-growing, during 2017. For the
in vitro culture establishment, branches were cut from three honeysucle
cultivars ("Kalinka", "Polar Jewell" and "Balalaika") taken from mature shrubs
growing in the field. Standard sterilization of axillary buds was done with 70%
ethanol for few seconds and after that sterilized with sodium hypochlorite
(NaClO). After sterilization procedure meristems with two or three primordial
leaves were isolated and inoculated in culture medium containing the MS macro
nutrients (Murashige and Skoog, 1962), SH micro nutrients (Schenk and
Hildenbrandt, 1972), sucrose (30 g L-1), MS vitamins, agar (6 g L-1),
6-benzylaminopurine (BA) (0.5 mg L-1), 1-naphthaleneacetic acid (NAA)
(0.01 mg L-1) and gibberellic acid (GA3) (0.5 mg L-1). Uncontaminated shoots
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were five months in subcultures for stabilization and then transferred to a DKW
medium for proliferation, consisting of DKW macro, micro elements and
vitamins (Driver and Kuniyuki, 1984), agar (6 g L") supplemented with
different concentrations of cytokinins and auxins (Table 1.). Shoots length and
multiplication index were determined. The multiplication rate was defined as
the number of newly formed shoots per initial shoot tip after 28 days in culture.
Axillary shoots were cut as microcuttings and rooted in half strength MS
(Murashige and Skoog, 1962), and DKW media (Driver and Kuniyuki, 1984),
supplemented with different concentration of indole-3-butyric acid (IBA)
(Table 2.). Rooting parameters, such as number and length of roots were
determined after 28 days. At all stages of experiments the media were
supplemented with 6 g L™ agar and 30 g L' sucrose. The pH of all media was
adjusted to 5.8 before autoclaving the media at 121 °C and 1.5 atm for 20 min.
During the experiment all cultures were kept in a growth chamber at 25°C, with
16 hours photoperiod and 3500 lux of light intensity. All the multiplications and
rooting experiments were designed with 3 replicates. Each replicate consisted of
10 explants placed in jars. Data from experiments were pooled and expressed as
the mean. The data were analysed by ANOVA and significant differences were
calculated using the LSD test. All data were analyzed using Statistica 8.0
software (StatSoft, Inc. 2007).

Table 1 Treatments with DKW medium (Driver and Kuniyuki, 1984)
supplemented with different concentrations of cytokinins and auxins
for multiplication of three blue honeysuckle cultivars.

Tablica 1. Tretmani s DKW medijem (Driver and Kuniyuki, 1984.) upotpunjeni
razli¢itim koncentracijama citokinina i auksina za multiplikaciju tri
kultivara sibirske borovnice.

6-benzylaminopurine indole-3-butyric acid | 1-naphthaleneacetic
Treatments (BA) (IBA) acid (NAA)
(mgL™) (mgL™) (mg L)
TO 0 0 0
T1 1 0.1 -
T2 1 - 1
T3 2 0.5 -
T4 2 - 1.5
T5 4 1 -
T6 4 - 2

43



Ines Mihaljevi¢ i sur.: Propagation of three Blue Honeysuckle
(Lonicera caerulea L.) cultivars in in vitro culture

Table 2 Treatments with MS (Murashige and Skoog, 1962) and DKW (Driver and
Kuniyuki, 1984) medium supplemented with different concentration of
indole-3-butyric acid (IBA) for in vitro rooting of three blue honeysuckle
cultivars.

Tablica 2. Tretmani s MS (Murashige and Skoog, 1962.) i DKW (Driver and
Kuniyuki, 1984.) medijem, upotpunjeni s razli¢itim koncentracijama
indol 3-maslac¢ne Kkiseline (IBA) za in vitro ukorjenjivanje tri kultivara
sibirske borovnice.

Treatments indole-3-butyric acid (IBA) (mg L™
%> DKW TO 0
%> DKW T1 0,5
%2 DKW T2 1
%> MS TO 0
2 MS T1 0,5
%2 MS T2 1
RESULTS AND DISCUSSION

The medium used in our experiment, for multiplication and rooting in vitro,
of blue honeysucle was different from most previously reported and our results
were compared to those obtained for different protocols and cultivars. The
previously reported methods mostly used MS media (Dziedzic, 2008; Sedlak
and Paprstein, 2007; Wang et al., 2009) and WPM media (Hui et al., 2012). In
the present study we micropropagated three blue honeysucle cultivars using
DKW basal medium with different concentration of citokinins and auxins.
According to a previous study DKW media was used for in vitro multiplication
of Lonicera japonica (Osburn et al., 2009). The results concerning
multiplication index and shoot length are presented in Table 3. The
multiplication rate and shoot lenght varied depending on the cultivar and the
concentration of BA and IBA. The highest numbers of new shoots were formed
on medium T3 with BA concentration at 2 mg L' and 0.5 mg L' IBA for
"Kalinka" cultivar. While "Balalaika" and "Polar Jewel" needed higher
concentration of hormones and the best medium for multiplication was medium
T5 with BA concentration at 4 mg L™ and 1 mg L IBA (Table 3.). Investigated
cultivars responded differently to plant hormones composition regarding the
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length of new shoots. The highest plants (8.22 cm) were obtained for the
cultivar "Kalinka" in medium T2 supplemented with Img L' BA and for the
cultivars "Balalaika" (6.28 cm), "Polar Jewell" (12.26 cm) in medium T4 with
BA concentration at 2 mg L and 1.5 mg L IBA. Although Dziedzic (2008)
reported that high level of BA caused vitrification of honeysuckle, in our
experiment it has been found that high BA concentration improved
multiplication in "Polar Jewell" and "Balalaika". These results are not in
accordance with the study of Sedlak and Paprstein (2007) who reported that
high BA concentration (4 mg L) had a negative impact on the number of new
shoots in the cultivar "Altaj", while the best multiplication rate was achieved
with 2 mg L™ of BA. Also, we found that IBA is more suitable than NAA for
multiplication of selected cultivars because plants on medium supplemented
with NAA were higher, thicker and with low multiplication rate (Table 3.).
According to results we found that DKW medium was an appropriate medium
for multiplication and this results are in accordance with the study of Osburn et
al., (2009) who found that among DKW, MS and WPM basal medium, DKW
proved to be the most effective for proliferation of Lonicera japonica and
Lonicera maacki.

Table 3 Multiplication rates for three blue honeysucle cultivars on DKW medium
with citokinin and auxins.

Tablica 3. Indeks multiplikacije triju kultivara sibirske borovnice na DKW mediju
s citokininima i auksinima

Cultivars Kalinka Balalaika Polar Jewell

Treatments Mean shoot Multipl. Mean shoot Multipl. Mean shoot Multipl.
lenght (cm) index | lenght (cm) index lenght (cm) index

TO 5.54b 1.07 e 6.01 ab 1.27d 13.13 a 1.00e

T1 548D 1.80 ¢ 5.18 cd 143 cd 8.78d 1.90 cd

T2 822a 1.33d 5.61 be 1.57 cd 1220 b 1.73 cd

T3 537b 3.00a 5.04d 1.70 ¢ 8.30d 2.40b

T4 7.62a 1.63 cd 6.29 a 2.07b 12.26 ab 2.00¢c

T5 4.56 ¢ 250b 5.00d 2.10b 6.11¢ 3.00a

T6 5.56b 1.50 cd 531cd 3.03a 1045 ¢ 1.70d

Means in columns with different letter are significantly different according to LSD test (P < 0.05).
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Medium for rooting, free of plant growth regulator, did not show any root
formation in all three cultivars. The DKW medium supplemented with 1 mg L
was the most effective for in vitro rooting of all three cultivars. The highest
mean root number per plants was 4 ("Kalinka"), 4.10 ("Balalaika") and 3.56
("Polar Jewell"). Roots produced in DKW medium supplemented with 1 mg L
IBA were the longest in all three cultivars: 5.31 cm ("Kalinka "), 5.20 cm
("Balalaika") and 4.70 c¢cm ("Polar Jewell") (Table 4). Although previous
researches recorded that MS medium used for in vitro rooting achieved good
results (Krupa-Malkiewicz, 2014) in some protocols for rooting of Lonicera
caerulea var. edulis on half strength MS there was no rooting (Karhu, 1997). In
our study we found the poorest microshoot rooting rates: 1.18 ("Kalinka"), 0
("Balalaika") and 0.70 ("Polar Jewell") on half strength MS basal medium with
0.5 mg L' IBA (Table 4).

In conclusion, DKW medium supplemented with BA (2 and 4 mg L) and
IBA (0.5 and 1 mg L") gave the best multiplication rate and can be used in
micropropagation of the three selected blue honeysucle cultivars. The best in
vitro rooting of selected cultivars was achieved on DKW medium supplemented
with 1 mg L. The results obtained in this study could be used for rapid
propagation of selected cultivars, and for their commercial production.

Table 4 Rooting of three blue honeysucle cultivars on half MS and DKW medium
with different concentration of IBA.

Tablica 4. Ukorjenjivanje triju kultivara sibirske borovnice na 2 MS i DKW
mediju s razli¢itim koncentracijama IBA-e.

Cultivars Kalinka Balalaika Polar Jewell
Treatments IIE\:/IIlegEtlII: Egglt) rfﬁr?l:?eic;oetr lle\i[legi'ﬁ Zgglt) rfﬁrﬁ?eic;oetr lle\i[legi'ﬁ Zgglt) I?L/llri?l;lelrr(;()etr
shoot shoot shoot
MS TO 0.00 e 0.00d 0.00d 0.00d 0.00 e 0.00d
MS T1 1.18d 0.67 ¢ 0.00d 0.00d 0.71d 0.53¢
MS T2 2.55¢ 0.67 c 0.67 c 1.20c 2.55¢ 0.67 c
DKW TO 0.00 e 0.00d 0.00d 0.00d 0.00 e 0.00d
DKW Tl 3.18b 2.37b 328D 2.67b 325b 227b
DKW T2 532a 4.00 a 422a 3.12a 470 a 3.57a

Means in columns with different letter are significantly different according to LSD test (P < 0.05).
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