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In vitro Multiplication of Rose (Rosa hybrida. cv. Baccara)
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Abstract: This research was performed to mvestigate the effects of BAP, NAA, IBA and GA, plants growth
regulators on micropropagation of Rose (Rosa hvbrida. cv. Baccara). Young healthy shoots containing axillary

buds were taken from fields and then surface sterilized and cultured on Murashige and Skoog (MS) medium
supplemented with different combinations of 6-Benzylaminopurine (BAP), 1-Naphtalene acetic acid (NAA) and
Gibberellic acid (GA;). Finding results were revealed BAP and NAA sigmficantly affected on number of green
leaves, brown leaves and induced axillary shoots per explants. High growth and multiplication rates of Rose

(Rosa hybrida cv. Baccara) were achieved using full-strength of MS culture medium supplemented with 1 mg
1" BAP without NAA and GA;. Rooting of shoots was achieved by ' strength of MS medium containing 3-
Indelebutyric acid (IBA) at the concentration of 2 mg [ with up to 90% rooting. Plantlets were acclimatized
in a soil mixture consisting of mineral perlite and peat mass (2: 1 v/v) and successfully transferred to the

greenhouse after 4 weeks.
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INTRODUCTION

Rose “Queen of Flowers™ 1s a beautiful flower of an
mmmense horticultural importance. The genus Rosa,
member of the family Rosaceae, comprises more than 100
species [1]. There are more than 20,000 commercial
cultivars, which are collectively based on only 8 of the
approximately 200 wild species in the genus Rosa [2].
Roses have been one of the world’s most popular
ormamental plants for a long time. They are grown
worldwide as cut flowers and potted plants and m home
gardens. The flowers vary greatly in size, shape and color.

Plant tissue culture refers to the in vitro culture of
plants from plant parts (tissues, organs, embryos, single
cells, protoplasts, etc.) on nutrient media under aseptic
conditions [3]. In vitro cultures are now being used as
tools for the study of various basic problems in plant
sciences. Tt is now possible to propagate all plants of
economic importance in large numbers by tissue culture.
Significant features of in vitro propagation procedure are
its enormous multiplicative capacity in a relatively short
span of time; production of healthy and disease free
plants; and its ability to generate propagules around the
year [4].

Rose is generally propagated by vegetative methods
like cutting, layering, budding and grafting. Seeds are
used for propagation of species, new cultivars and for
production of rootstocks. Although propagation by
vegetative means is a predominant technique in roses, yet
it does not ensure healthy and disease-free plants.
Moreover, dependence on season and slow multiplication
rates are some of the other major limiting factors in
conventional propagation [5].

Plant tissue culture is the most efficient and reliable
method for rapid and mass scale production of disease
free and identical plants of roses through out the year.
The first report of shoot proliferation and rooting of a
species rose in culture was made for R. muldtiflora [6, 7].

The objective of thus study was to examine the effect
of BAP, NAA and GA,; on shoot proliferation and IBA
on rooting and finally, develop a protocol for
micropropagation of Rosa hvbrida cv. Baccara.

MATERIALS AND METHODS
Plant Materials: Nodal explants containing axillary buds

of actively field-grown ‘Baccara’ rose were used for
micropropagatin experiments. They were cut n 3-4 cm
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length segments and hold in sterilized distilled water
contaiming few drop of Tween 80 for few mimute. Then
surface-disinfested using 70% ethanol for 60 sec and then
mmmersed m 10% of commercial Laundry bleach (5.25%
NaOCl) for 20 min. All of this stages followed by three
rinses 1 sterihized distilled water. They were trimmed
down to 1 cm long prior to transferring to establishment
medium.

Establishment Medium: In establishment stage, all
explants cultured on a MS medium contaming salts,
vitaming and sucrose and without any hormones. Explants
were sub cultured to the fresh medium after 3 days
because it was released phenol compounds.

Proliferation Medium: The basal nutrient medium
containing MS (Murashige and Skoog, 1962) salts and
vitamins was used with NAA, BAP and GA.. Two
experiments were separately designed. In the first
experiment, NAA at the concentrations of 0, 0.005, 0.01 mg
17! was combined with BAP at the concentrations of 0, 1,
2, 3mg 17", After that better hormones and compositions
of them were selected, in the second experiment, the
effects of BAP with 0, 1 and 2 mg 17" and GA; with 0 and
1 mg ™" were examined. Explants were sub cultured to the
fresh medium every 4 weeks. Finally, excised single shoot
from multiple shoots were transferred to the fresh medium
for root mduction.

Rooting Medium: To establish root proliferation, green
and normal adventitious shoots from shoot proliferation
cultures were excised and cultured on MS medium
contaimng full and % strength of MS salts. Two
additional treatments (with or without TBA at the
concentration 2 mg 17') were tested i the both above
mediums. Cultures were maintained at 22°C in a culture
room with a 16 hrs photoperiod light.

Acclimatization and Field Establishment: Plantlets were
removed from the culture flasks and washed with water to
remove all medium attached to the roots. They were then
transplanted to small plastic pots contaiming mineral
perlite kept in a growth chamber and maintammed at 22°C
and 90% Relative Humidity (RH) under a 16 hrs
photoperiod. After 3 days, RH was reduced to 80% and 7
days later reduced to 70%. After 2 weeks the plants were
transferred to large plastic pots containing mineral perlite
and peat mass (22 1 v/v) and maintained in growth
chamber with 22°C and 60% RH. After 4 weeks the pots
were transferred to the greenhouse for further growth.
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Statistical Analysis: For evaluation of the studied
hormones effects and selection of the best hormones
compositions, two experiments were designed. 12 different
treatments from composition of NAA and BAP hormones
and 6 treatments from composition of BAP and GA,
hormones were used in the first and second experiment,
respectively. In the both experiment, three traits of the
grown plantlets (number of green leaves, number of
brown leaves and number of axillary shoots) were
measured. All experiments were conducted twice as a
completely randomized design with 9 replications.
Variance of Data was analyzed using Multivariate GLM
{General Linear Model) and comparisons of means were
conducted using Duncan’s Multiple Range Test at 0.05
and 0.01 sigmificant levels.

RESULTS

In the establishment stage, cultured explants were
nicely grown in the free hormones MS medium during two
subcultures with 3 weeks interval (Fig 1-A). Because
explants released high amount of polyphencl compounds
in the initial days of culturing, explants sub cultured to
fresh medium after 3 days. Phenol compounds were
prevented from growing of explants. Sub culturing of
explants to fresh medium satisfactorily solved tlus
problem.

In the first experiment of the proliferation stage,
analysis of variances was shown there was significant
difference among of 12 treatments mnto green leaves,
brown leaves and axillary shoots. Through results of
Duncan tests, maximum growth and multiplication rates
were statistically obtained mn the treatments of T2 (0 mg
17" NAA +1mg 17 BAP)and T3 (O mg 17" NAA +2mg 1™
BAP) and they were selected as the best compositions
and introduced to the second experiment (Table 1).
However, the highest number of green leaves and axillary
shoots were produced with O mg ™' NAA and 1 mg 1™
BAP.

Results of analysis were shown NAA had
significantly effect on all studied traits and BAP had too
(Tables 2 and 3). Mean comparisons were revealed
decreasing of number of green leaves and axillary shoots
but increasing of number of brown leaves by increasing
on NAA (Table 2). Also, Mean
comparison were showed number of green leaves, brown
leaves and axillary shoots significantly varied with BAP
at the concentration 1 and 2 mg 17" in comparison with
free BAP medium but green leaves and axillary shoots

concentrations

decreased and brown leaves increased when

concentration increased to 3 mg 17 (Table 3).
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Table 1: The effect of plant growth regulator compounds on numbers of green leaves, brown leaves and axillary shoots of Rosa Avbrida ov. Baccara in the

first experiment of proliferation stage.

Treatment (NAA + BAP) Green leaves Brown leaves Axillary shoots
T1(0+0) 22.67+5.81**cd 6.4442 434 4+1.41 **b
T2(0+ 1) 34.89+9.70a 2.44+2.8la 5.55+1.16a
T3(0+ 2) 29.2243.52ab 3.78+1.63a 5.33+1.33a
TA0+ 3) 15.89+8.75ef 12.78+3.79%¢ 3.56+1bc
T5(0.005+ 0) 20.33+8.06de 9.56+3.21cd 3.33+0.98c
T6(0.005+ 1) 24.89+11.16bc 6.56+2.35b 3.56+0.87be
T7(0.005+ 2) 23.6745.58b¢ 8.67+3.38cd 3.44+1.12bc
T8(0.005+ 3) 14.22+47.76ef 15.78+£3.09f 3.33£0.64c¢
T90.01+ ) 17.78+6.95ef 12.78+3.97e 3+0.75c¢
T10(0.01+ 1) 23.33£10.1%bc 7.67+2.45bc 3.22+0.45¢
T11(0.01 +2) 19.78+7.26de 10.89+3.31de 3+0.88¢c
T12(0.01+ 3) 11.4448.12F 17.33£3.73F 3.22+0.75¢

In each colunmn, means followed by the same letters are not significantly different using Multiple Dunkan Test. * and ** are significant at 5% and 1%

respectively and ns is not significant

Table 2: The main effect of NAA hormone on numbers of green leaves, brown leaves and axillary shoots of Rosa ivbrida cv. Baccara

NAA Green leaves Brown leaves Axillary shoots
0 25.67+8.15%*a 6.36+2.35%a 4.61£1.16%*a
0/005 20.78+7.20b 10.14+3.65b 3.42+0.84b
0/01 18.08+7.76b 12.17£3.23¢ 3.11+£0.75¢

In each colunmn, means followed by the same letters are not significantly different using Multiple Dunkan Test. * and ** are significant at 5% and 1%

respectively and ns is not significant

Table 3: The main effect of BAP hormone on numbers of green leaves, brown leaves and axillary shoots of Rosa hvbrida cv. Baccara

BAP Green leaves Brown leaves Axillary shoots
0 20.26+9.34%b 9.50+3 49%*¢ 3.44+0.96% *b
1 27.70+11.32a 5.56+3.43a 4.11+1.36a
2 24.22+8 76a 7.78+2.62b 3.92+1.03a
3 13.85£7.47¢ 15.30+3.71d 3.37+0.86b

In each colunmn, means followed by the same letters are not significantly different using Multiple Dunkan Test. * and ** are significant at 5% and 1%

respectively and ns is not significant

Table4: The effect of plant growth regulator compounds on numbers of green leaves, brown leaves and axillary shoots of Rosa hyvbridea cv. Baccara in the

second experiment of proliferation stage

Treatmnent (BAP + GAs) Green leaves Brown leaves Axillary shoots
T1(0+0) 9.61+4.68%%¢ 11.28+ 3.45%a 4.06+1.23%%¢
T20+ 1) 9.6145.21c¢ 9.614+3.18a 4.06+1.10¢
T3(1+0) 23.9448.32a 10.50+4.41a 5.50+1.34a
T4(1+ 1) 1548.90b¢ 9.7242.38a 4.94+1.20b
T5(2+ 0 15.33+£7.14bc 10+3.13a 5+1.52b
T6(2+ 1) 17.94+6.22b T7.72+2.57a 4.89+1.27b

In each colunmn, means followed by the same letters are not significantly different using Multiple Dunkan Test. * and ** are significant at 5% and 1%

respectively and ns is not significant
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Fig. 1: Micropropagation of Rosa Aybrida cv. Baccara: (A) growth of explants in the establishment medium (B) and (C)
different steps in the proliferation stage (D) and (E) growing plants in greenhouse

In the second experiment, statistical analysiz of

collected data was shown GA; not significantly
affected on any studied traits (Data are not
presented). Also, freatments showed significant

effect on the green leaves and axillary shoots and
no significant effect on brown leaves. On the base of
mean comparison, treatment of 3 (1 mgl' BAP+0mg 1™}
GA.) was selected as desirable composition (Table 4).
Figs 1-B, C show proliferation stage and shoot
multiplication.

In rooting of multiplication shoots, 14 strength of MS
medium containing IBA at the concentration 2 mg 17" with
up to 20% rooting were more suitable.

After 2 weeks, in  order to
plantlets were fransferred to the small pots containing
petlite in a growth chamber and then, the plantz were
transferred to large plastic pots containing perlite and
peat mass and maintained in growth chamber after 2
weeks (Fig. 1-D.E).

acclimatization
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DISCUSSION

Some explants, especially those from the shoot apex
itzelf, released a brown substance from the cut surface
into the establishment medium. These substances
noticeably decreased the bud growth of shoots. The
brown substance wag possibly a polyphenol that is toxic
to the explants [7]. This problem was resolved with sub
culturing of explants to the fresh medium after 3 days of
cultures. [8] reported that explants exuded less brown
material when transferred to fresh medium after 3-5 days.

In the present study, significant effect of BAP
hormone was revealed in proliferation stage on growth
and multiplication of Rosa kybrida cv. Baccara. i vitro
shoot proliferation and multipli cation are largely based on
media formulations containing cytokinins as a major PGR.
Inclusion of BAP in the culture medium was essential for
bud break and shoot multiplication of 7. hybrida [9,10].
[11] reported that BAP was the most effective growth
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regulator in stimulating shoot proliferation. BAP has
approximately been used as important and basic hormone
in the all of the previous research about micropropagation
of Rose. Optimal amounts of BAP for multiplication of
Rosa hybrida cv. Baccara obtained in concentration of 1
and 2 mg 17" but by supplemental experiment,
concentration of 1 mg 1™ resulted better than other. By
increasing amount of BAP to 3 mg 17!, growth and
multiplication rates of plantlets sigmficantly decreased
(Table 3). [8] reported that low concentration of BAP
stimulated development of axillary buds, but higher BAP
inhibited shoot proliferation.

Presence of NAA in the proliferation medium
significantly reduced multiplication rate and growth
indexes of explants (Table 2). The results of our
experiment are supported by the findings of [8], who
demonstrated that the addition of NAA generally reduced
shoot proliferation. Also, [12, 13] reported that NAA had
no significant effect m proliferation of rose plants.

Addition of GA, to the medium did not significantly
affect on proliferation m comparison with medmm without
GA; (Data are not presented). Some micropropagation
media contain gibberellins, but it can reduce shoot
survival and leaf expansion [7]. GA; has rarely used in the
previous researches about micropropagation of roses.
Nevertheless, [14] reported that incorporation of GA; at
(0.1-0.25 mg 17 in the BAP
supplemented medium improved explant response up to
93% with more than seven shoots per explant.

low concentrations

Through Duncan tests from two experiments in the
proliferation stage, MS medium containing BAP at the
concentration of 1 mg 17" treatments were selected as
desirable composition for shoot proliferation (Table
1 and 4).

Although it appears to be relatively easy to
proliferate rose shoots in vitro, rooting is frequently
difficult. [15] suggested that rooting is affected by
genotype, MS medium salts concentration, cold dark
treatment and auxin type. In this research, reduced salt
concentration increased rooting m MS medium, in
accordance with [7] who reported that the reduced salt
concentration generally increased rooting in MS medium.
In most of the earlier reports, varying concentrations of
different auxins have been used for root induction [16-19].

In the base of our finding, the most roots and high
survival percentage of plantlet (up 90 %) were initiated per
explants on half-strength MS medium containing IBA at
the concentration 2 mg 17",

Our investigations showed that the best shoot
proliferation was cbtained at 1 mg 17" BAP in full-strength
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MS medium, while rooting of shoots improved with half-
strength MS medium contaiming of IBA at the
concentration of 2 mg 17,
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