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ABSTRACT

Experiments were conducted to study the regeneration ability of ‘Little Buckaroo’,
‘Sourati’ and ‘Baby Masquerade’ miniature roses. Single-node explants were sterilized
and cultured on establishment MS medium supplemented with various concentrations of
BA in combination with different concentrations of IBA, NAA or TAA. In general, BA at
1.5 to 2.5 mg1" in combination with low concentrations of used auxins were the most
suitable treatments for shoot proliferation. Subculturing was performed on the same
fresh media, four times at 4-week intervals. The best treatment for rooting was
quick-dip method in a sterilized 1000 mg 1" NAA solution and then culturing on '/, or
full strength MS salts plus vitamins, 6 g I agar and 30 g I"! sucrose supplemented with
0.1 mg I'" IAA and 0.05 mg 1" NAA or IBA for ‘Little Buckaroo’, the same basal
medium but with 0.1 mg I IAA and 0.05 mg 1" IBA for ‘Baby Masquerade’ and the
same basal medium ('/; MS) but with 0.1 mg "' TAA and NAA for ‘Sourati’. Plantlets
were transferred to the same, but growth regulator-free medium for root elon gation one
week after planting on rooting medium. Plants were successfully transferred to
vermiculite or a mixture of 1:1:1 vermiculite, sand and leaf-mold (v/vlv). ‘Little

Buckaroo’ acclimatized easier than the other cultivars.
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INTRODUCTION

Miniature roses have become increasingly popular and economically
important in recent years (22, 25). /n vitro propagation is a relatively new
and promising technique for rose production (4). Rapid clonal propagation
method has a great commercial value in the rose in vitro industry (4).
Micropropagation of miniature roses also resulted in a superior and more
marketable product with a higher growth rate and more compact growth than
plants produced by cuttings (8).

The establishment of tissue culture propagation systems for various rose
species has been described (1, 2, 3, 5, 6, 11, 12, 13, 17, 21). In this
investigation, ‘the regeneration abilities of three miniature rose cultivars,

commonly cultured in Iran, were studied through micropropagation.

MATERIALS AND METHODS

Plant Materials
Three miniature roses (Rosa chinensis Jacq. var. minima Rehd hybrids),

‘Little Buckaroo’, ‘Baby Masquerade’ and a local cultivar, ‘Sourati’, were

used in this study.
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Establishment

Single-nodes, 1.5 to 2 cm long were prewashed in a commercial dish
washer (Rika) solution (about 0.2%) for 10-15 min and then placed under
running tap water until used. The explants were disinfected and/or
disinfested as follows:

a. ‘Little Buckaroo® and ‘Sourati® were surface sterilized in 70% ethanol
for 4 min and then in a 10% household bleach (containing 5.25% sodium
hypochlorite) for about 20 min, followed by three rinses in sterilized
distilled water.

b. ‘Baby Masquerade’ explants, after surface sterilization and rinsing
with sterilized distilled water (as described above) were immersed in a
100 mg 1"' sterilized solution of gentamicin or ampicillin for 30 min and-
then were cultured (19).

Explants, 0.5-1.0 c¢cm long, were used for culturing in culture vessels
containing about 25 ml of'Murashige and Skoog (MS) (16) medium salts and
vitamins plus 30 g 1" sucrose and 8 g1 agar, supplemented with 1.09;
1.25, 1.50, 1.75, 2.00, 2.25 or 2.50 mg 1! benzyladenine (BA) with 0.05
mg 1"' indolebutyric acid (IBA), 0.10 mg 1" naphthaleneacetic acid (NAA) or
0.15 mg 1" indoleacetic acid (IAA) for shoot proliferation. In a separate
experiment, the most suitable medium for each cultivar was supplemented
with 0.1 mg 1" gibberellic acid (GA;). Cultures were kept under a 16-hr
photoperiod of 1500 lux light intensity at 25£3 °C.

Subcultures
Subculturing was performed every 4 weeks to fresh, best establishment

medium for each cultivar.

Rooting and Acclimatization
Media used for rooting (initiation and elongation) consisted of '/,, '/, or

full strengths of MS salts plus vitamins, 30 g1 sucrose and 6 gl"agar
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supplemented with 0.1 or 0.2 ‘mg 1" IAA in combination with 0.05 or 0.1
mg 1" TBA or NAA. In vitro derived shoots were cultured on these media
after quick-dip in a sterilized rooting aqueous solution containing 1000
mg 1" NAA for 5 sec. On the basis of preliminary experiments, rooting
culmr.es were placed under 1000 lux for 2-3 days and thereafter under 1500
lux light intensity. After 7 days the shoots were transferred to the same
medium without any growth regulators for root elongation. After 2 weeks,
rooted plantlets were transferred to a pasieurized soil mixture in either clay
or fiber pots. Soil mixtures consisted of peat moss; vermiculite; a mixture
of 1:1:1 (v/v/v) vermiculite, sand and leaf-mold; a mixture of 1:2 (v/v)
vermiculite and sand or a mixture of 1:1:1 (v/v/v) vermiculite, sand and
loam soil. The acclimatized plants were transferred to the greenhouse after 3

weeks.

Data Recording and Analysis

The proliferation of shoots was recorded after 4 weeks. Rooting
percentage as well as number and length of roots produced by each shoot in
elongation media were measured after 3 weeks. All experiments were
conducted as a completely randomized design with eight replications and
repeated three times. Data were statistically analyzed and the means were
compared using Duncan’s new multiple range test (DNMRT). Data recorded

as percentage were analyzed after appropriate statistical transformation.

RESULTS

Establishment

Differences between cultivars in production of shoots in establishment
media were highly significant (Table 1). On suitable medium for each
cultivar, ‘Little Buckaroo’ had the highest and ‘Baby Masquerade’ had the

lowest shoot proliferation (Fig. 1).
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Table 1. Shoot proliferation of three miniature rose cultivars in
establishment media ( data are averaged over all

concentrations of growth regulators ).

Cultivars Shoot number
‘Little Buckaroo® 2.4a'
‘Sourati’ 1.7b
‘Baby Masquerade’ l.4c

t Means with different letters are significantly different at 1% level of

probability using DNMRT.

A B C

Fig.1. Proliferation of three miniature rose cultivars on MS medium

supplemented with the most suitable growth regulators for each
cultivar ( A= ‘Baby Masquerade’ 2.25 mg 1" BA and 0.1 mg 1"' NAA,
B= ‘Sourati’ 2.0 mg 1""-BA and 0.1 mg I NAA and C= ‘Little
Buckaroo’ 1.5 mg I"' BA and 0.05 mg 1! IBA).

Various auxins did not significantly affect the proliferation of

cultivars, however, various concentrations of BA showed significant
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differences (Table 2). Combinations of 1.25-2.50 mg "' BA with one of the
used auxin sources for ‘Little Buckaroo’, 1.75-2.00 mg 1" BA with 0.1 mg 1"’
NAA  for ‘Sourati’ and 2.25 mg I'* BA with 0.1 mg 1" NAA for ‘Baby
Masquerade” were the most suitable treatments. Use of 0.1 mg "' GA; in the
media resulted in the production of longer shoots, but did not significantly
affect the proliferation (data not shown).

Shoot forming capacity increased on cultures not subcultured after 4
weeks. However, some shoots showed gradual chlorosis and finally dried out.
Nevertheless, some explants survived on establishment medium for 3 months

or longer, and produced a considerable number of shoots and roots (Fig. 2).

Subcultures

Established shoots of different cultivars that were subcultured, differed
significantly for proliferation in all multiplication stages except for
establishment and the fourth subculture (Fig. 3). The proliferation in
establishment stage for ‘Little Buckaroo’ was similar to the second and third
subcultures. Generally, ‘Sourati’ and ‘Baby Masquerade’ proliferations were
lower than ‘Little Buckaroo’(Fig. 3). “Sourati’ had the highest proliferation
in establishment and first subculture stages while ‘Baby Masquerade’ had the
highest proliferation at establishment, first and second subcultures (Fig. 3).
Among the multiplication stages, the first subculture resulted in the highest
proliferation and after third subculture, proliferation was negligible

(Table 3).

Rooting and Acclimatization

‘Little Buckaroo’ had the highest rooting percentage and largest mean
root length per plantlet, while ‘Sourati’ had the highest number of roots per

plantlet (Table 4). For all cultivars, full strength MS salts resulted in the
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highest rooting percentage, root number and mean root length per plantlet,

and '/4 MS was completely ineffective (Table 4).

Table 2. Number of shoots produced by single-node explants of three
miniature roses in establishment media supplemented with

various growth regulators.

BA (mgl") ‘Little Buckaroo’ ‘Sourati’ ‘Baby Masquerade’
IAA (0.15mgl1h
1.00 1.7 bAT 1.0 bA 1.2 aA
1.25 2.0 abA 1.0 bB 1.0 aAB
1.50 2.5 abA 1.5 abB 1.0 aB
1.75 2.7 abA 2.2 aA 1.7 aA
2.00 3.0 aA 1.5 abB 1.5 aB
2.25 2.7 abA 2.0 abAB 1.5 aB
2.50 2.0 abA 1.7 abA 1.0 aA
IBA (0.05 mg 1)
1.00 1.0 bA 1.5 aA 1.0 aA
1.25 2.5 aA 2.2 aA 1.2 aB
1.50 3.2 aA 2.2 aB 1.5aB
1.75 2.2 aA 2.0 aA 1.0 aB
2.00 2.7 aA 1.5 aB 1.0 aB
2.25 2.7 aA 1.7 aB 1.2aB
2.50 2.7 aA 1.5 aB 1.2 aB
NAA (0.10 mg 1Y)
1.00 1.0 bA 1.0 bA 1.5 abA
1.25 2.2 aA 1.0 bB 2.0 abA
1.50 2.7 aA 1.7 abB 1.5 abB
1.75 2.7 aA 2.5 aA 1.0 bB
2.00 3.0 aA 2.7 aA 1.7 abB
2.25 2.7 aA 2.0 abA 2.5 aA
2.50 2.2 aA 2.0 abA 1.2 bA

T Means followed by the same letters (capital letters for rows and small
letters for columns) are not significantly different at 5% level of

probability using DNMRT.
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Fig. 2. Proliferation and rooting of ‘Little Buckaroo® single-node explants
cultured on a MS + 2.0 mg 1" BA and 0.1 mg 1" NAA after three

months.
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SHOOT NUMBER

Fig. 3.

ESTB 5C1 sC2 5C3 SC4
MULTIPLICATION STAGES

B Little Buckaroo® MM "Sourati” [_J “Baby Masquerade”

Proliferation of different cultivars in various multiplication stages
(ESTB=establishment, SCI= first subculture, SC2= second
subculture, SC3= third subculture and SC4= fourth subculture).
Bars with the same letters (small letters between cultivars and
capital letters within each cultivar) are not significantly different at

5% level of probability using DNMRT.

Table 3. Proliferatien at different multiplication stages (data are averaged

over the cultivars).

Stage Shoot number (mean)
Establishment 28b
First subculture 3.9a
Second subculture 2.7 be
Third subculture 21c
Fourth subculture 1.2d

t Means followed by the same lettres-are not significantly different at 5%

level of probability using DNMRT,
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‘Little Buckaroo’ had the highest rooting percentage when cultured on
full strength MS medium supplemented with combinations of 0.1 mg 1" TAA
and 0.05 mg 1" NAA or IBA (Table 5). In “Sourati’, the highest rooting
percentage and root number per plantlet were observed on full or '/, strength
MS salt media supplemented with combinations of 0.1 mg "' TAA and NAA
(Table 5). ‘Baby Masquerade’ had the highest rooting percentage and root
number per plantiet with full or '/, strength MS salt media supplemented
with combinations of 0.1 mg 1"' TAA and 0.05 mg 1"' IBA (Table 5).

Plantlets were successfully transferred te vermiculite or a mixture of
1:1:1 vermiculite, sand and leaf-mold (v/v/v). ‘Little Buckaroo™ acclimatized

easier than the other cultivars.

Table 4. Rooting of different cultivars (data are averaged over the growth
regulators and MS salt strengths) and various MS salt strengths
(data are averaged over three cultivars and the growth regulators)

in relation to rooting variables,

Rooting Root Mean root

Variables percentage number length plantlet™
plantiet™ (mm)

Cultivars:

‘Little Buckaroo’ 47.6a’ 1.3b 0.6 a

‘Sourati’ 451b 1.6 a 04b

‘Baby 23.4c¢ 0.8c 040

Masquerade”

MS salt

strengths:

Full 633 a 1.9a 0.8a

Yy 47.7b 1.5b 0.6b

s 51¢ 0.2¢ 0.1c

¥ Means followed by the same letters in each column are not significantly

different at 1% level of probability using DNMRT.
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DISCUSSION

BA at concentrations of 1.5-2.5 mg 1! in combination with low rates of
auxins was the most suitable treatments for in vitre multiplication of the
three miniature rose cultivars studied. This is in accordance with the results
obtained by several other investigators (7, 9, 12, 20) who worked on various
rose species. ‘Little Buckaroo’ required lower levels of BA than ‘Baby
Masquerade’,  while ‘Sourati’ was intermediate. Probably, genotypic
variation accounts for these differences (2, 12).

In the present investigation, GAj; treatment induced longer shoots but
did not affect proliferation. Contradictory results were reported for
improvement (23) and reduction (10) of shoot proliferation of roses in media
supplemented with GA;. This contradiction may be due to different amounts
of hormones needed for various rose genotypes.

Production of considerable shoots and roots in a few cultures after 2 to 3
months needs further investigation to find the optimum conditions for both
shoot and root production at the multiplication stage.

In this study, the general reduction in proliferation after first subculture
might be due to an altered endogenous cytokinin level in plant tissue after
continuous subcultures (15). In contrast te this result, Campos and Pais (5)
reported the highest shoot proliferation of ‘Rosamini’ at third subculture and
Chu ef al. (6) showed the same proliferation in all four subcultures. Further
experiments are required to determine the optimum medium for each
subculture.

In the present study, using a quick-dip method of auxin before culturing
the shoots on rooting media with low concentrations of auxin was successful.
This method may be useful for in vitro rooting of plants that are sensitive to
high auxin concentrations in rooting medium. Combinations of low

concentrations of different auxins were the best treatments for rooting of

64



three miniature rose cultivars. Similar findings were reported by Khosh-Khui
and Sink (13) and Rahman et al. (17).

Both full and 1/, MS salts strengths were suitable for rooting media in
all cultivars used in this experiment. However, ‘Little Buckaroo’ had better
rooting on full than '/; MS medium. Effectiveness of the full MS (14, 15, 18)
or reduced MS salt strengths media (5, 20, 24) for best in viiro rooting of
roses have been reported.

When shoots were kept in the rooting medium for more than 10 days,
root-tips became brown in color and plantlets died after a few days. The
problem was solved by transferring the plantlets from rooting medium to root
elongation medium described for ‘Rosamini’ (5). It may be concluded that
auxins are necessary just for root initiation, but not for subsequent root

development of miniature roses.
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