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ABSTRACT

Gerbera (Gerbera jamesonii Bolus ex Hook. F.; Asteraceae), is one of the most economically important ornamental plants due to its aesthetic
value. In the present study, we established a micropropagation method for the large-scale production of quality planting material of
gerbera ‘Pink Melody'. Eighty-six percent of the capitulum explants produced adventitious shoots (15.44 + 0.34 shoots per capitulum)
on Murashige and Skoogs (MS) medium containing 2 mg L™ 6-benzylaminopurine (BAP) after six weeks of incubation. The highest shoot
multiplication rate (17 shoots per explant) was obtained on MS medium supplemented with BAP and meta-Topolin (each at 2 mg L")
after eight weeks. The micro-shoots were successfully rooted (91.35%) on half-strength MS medium containing 2 mg L™ indole-3-butyric
acid (IBA) within four weeks. The micropropagated plantlets were acclimatized with a 97.5% survival rate and produced flowers with no
visible morphological aberrations.

Index terms: Acclimatization; Asteraceae; floriculture; tissue culture.

RESUMO

A Gérbera (Gerbera jamesonii Bolus ex Hook. F.; Asteraceae) é uma das plantas ornamentais economicamente mais importantes devido
ao seu valor estético. No presente estudo, estabelecemos um método de micropropagacéo para a producdo em larga escala de material
de plantio de qualidade de gérbera ‘Pink Melody'. Oitenta e seis por cento dos explantes do capitulo produziram brotos adventicios
(15,44 + 0,34 brotos por capitulo) em meio Murashige e Skoogs (MS) contendo 2 mg L' de 6-benzilaminopurina (BAP) apds seis semanas
de incubagdo. A maior taxa de multiplicacdo de brotos (17 brotos por explante) foi obtida em meio MS suplementado com BAP e meta-
Topolina (cada um a 2 mg L") apés oito semanas. Os micro-brotagdes foram enraizados com sucesso (91,35%) em meio MS de meia for¢a
contendo 2 mg L de acido indol-3-butirico (AIB) em quatro semanas. As plantulas micropropagadas foram aclimatadas com uma taxa
de sobrevivéncia de 97,5% e produziram flores sem aberracées morfolégicas visiveis.

Termos para indexagao: Aclimatacao; Asteraceae; floricultura; cultura de tecidos.

INTRODUCTION while the Netherlands, Indonesia, and Malaysia are the

) - leading gerbera suppliers (Rashmi et al., 2018). Gerberas

Gerbera (Gerbera jamesonii Bolus ex Hook. o rapied 5 among cut flower sales in the Netherlands at

f.; Asteraceae) is a popular ornamental plant in the 140 million euros and 4" in terms of production with 1.07

floriculture industry, ranked among the ten most highly  pjflion units produced annually (Royal Flora of Holland,

traded ornamental ﬂowering plants in the world (Xla et al., 201 7) Considering the g]obal demand’ gerberas could

2006; Mosqueda Frometa et al., 2017). The market value  provide a significant source of revenue generation from
of gerbera is high in the UK, USA, Japan, and Germany, international markets.
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Gerbera can be grown from seed as well as
propagated via vegetative methods. However, a limited
number of plants can be obtained through vegetative
propagation and the transmission of disease from stock
plants is common (Kanwar; Kumar, 2008; Cardoso; Teixeira
da Silva, 2013). Plants that are obtained via seed germination
are not genetically uniform and are prone to seed-borne
diseases. Alternatively, micropropagation techniques
are extensively utilized for large-scale propagation of
ornamental and horticulturally important plants, including
gerbera (Cardoso; Teixeira da Silva, 2013). Additionally,
genetic engineering can be applied to micropropagation
methods to develop qualitative traits such as color variation,
fragrance, shelf-life, shape, and resistance to biotic or abiotic
stress (Kishi-Kaboshi et al., 2018; Pramanik et al., 2021).

Different explants have been utilized for
micropropagation of gerbera, including shoot tips, leaves,
flower buds, ovules, and capitulum (Cardoso; Teixeira da
Silva, 2013). Shoot tip culture methods are preferred for
micropropagation of gerbera, but a large number of shoot
tips are required for commercial-scale production and
the rate of contamination is high due to the presence of
trichomes (Murashige et al., 1974; Rashmi et al., 2018).
The main benefit of using capitulum over shoot tips is the
minimal potential for contamination (Murashige et al.,
1974; Cardoso; Teixeira da Silva, 2013). Moreover, the
shoot regeneration potential of the capitulum is higher
than that of leaf explants (Tyagi; Kothari, 2004).

The gerbera ‘Pink Melody’ is a high-yielding
cultivar with pink semi-double flowers (Park et al., 2018).
In the present study, we have used capitulum explants to
develop a micropropagation protocol for this commercially
important cultivar. Although, earlier attempts have been
made for micropropagation of gerbera using capitulum
(Pierik; Steegmans; Marelis, 1973; Pierik, 1975; Tyagi;
Kothari, 2004; Ray; Saha; Roy, 2005; Mohammed;
Ozzambak, 2007; Chakrabarty; Datta, 2008; Askari Rabori;
Fotouhi Ghazvini, 2009; Bhatia et al., 2009, 2011, 2012;
Fakhrfeshani et al., 2012; Shylaja et al., 2014; Gautam et
al., 2017; Rashmi et al., 2018; Talla et al., 2019; Winarto;
Yuniarto; Soehendi, 2020). It is also essential to optimize
the conditions for acclimatization and flowering potential
of micropropagated plants in the field condition (Cardoso
et al., 2013). To best of our knowledge, this is the first
report on micropropagation and subsequent acclimatization
of gerbera ‘Pink Melody’ from capitulum explant using
combination of 6-benzylaminopurine and meta-Topolin.
The aim of the present research was to develop an efficient
micropropagation protocol of G. jamesonii ‘Pink Melody’
and acclimatization of micropropagated plants.
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MATERIAL AND METHODS

Explant surface disinfection

This research was carried out in the tissue culture
laboratory of Qarshi Research International (Research
Division), Qarshi Industries (Pvt) Ltd., Pakistan. Capitulum
explants (size: ~1.5 cm) were collected during early morning
before sunrise during winter season from mature Gerbera
jamesonii Bolus ex Hook. f ‘Pink Melody’ plants grown at
the Qarshi Herbal Research Centre gardens. The explants
were washed under running tap water for 30 min, then
submerged in 1% fungicide solution (FungiGone™ Dublin,
USA) for 5 min. Next, the explants were rinsed for 20 min
in a 10% solution of 2.5% sodium hypochlorite (Sigma-
Aldrich, Merck KGaA, Darmstadt, Germany) with 1-2
drops of Tween 20, followed by 10 min in 0.1% mercuric
chloride. Finally, the explants were rinsed 4-5 times with
sterile distilled water to remove the disinfectants.

Culture initiation

The capitulum was prepared by removing the
both disc flowers and ligulate ray flowers, excluding the
receptacle and peduncle (Pierik; Steegmans; Marelis,
1973; Pierik, 1975). Then explants were cultured on
glass jars (capacity: 250 mL) containing 50 mL of MS
Murashige-Skoog (MS) medium (Murashige; Skoog,
1962) supplemented with 2 mg L' 6-benzylaminopurine
(BAP), 2% (w/v) sucrose, and 0.8% (w/v) agar-agar. The
pH of the medium was adjusted to 5.8 prior to autoclaving
at 121 °C and 1.2 kg cm™ for 20 min. All cultures were
incubated at 25 °C + 2 °C under cool-white fluorescent
lights that provided a 16:8 h photoperiod of 35 pmol
m~2 s7! photosynthetic photon flux density (PPFD). The
percentages of survival, number of explants forming
adventitious shoots, and number of adventitious shoots
per explant were recorded after six weeks in culture.
Capitulum-derived shoots were sub-cultured on the
initiation medium, followed by three subcultures on MS
without plant growth regulators (PGRs) to obtain sufficient
materials for the shoot multiplication experiments.

Shoot multiplication

Shoots (~1 c¢m in length) raised in vitro were
inoculated into 250 mL glass jars containing 50 mL MS
medium with combination of 2 mg L' meta-Topolin
(mT) with 1.0 to 6 mg L' 6-benzylaminopurine (BAP)
and combinations of 2 mg L' BAP with 2 mg L'
2,4-dichlorophenoxyacetic acid (2,4-D) and thidiazuron
(TDZ) and 1-3 mg L' gibberillic acid (GA,). Each
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treatment consisted of five jars and each jar contained three
shoots. The medium was gelled using 0.8% (w/v) agar-
agar, and the pH was adjusted to 5.8 before autoclaving
at 121 °C and 1.2 kg cm™ for 20 min. All cultures were
incubated at 25 °C £ 2 °C under cool-white fluorescent
lights that provided a 16:8 h photoperiod of 35 pmol m™
s™! PPFD. After eight weeks, the number of shoots per
explant and the length of the main shoots were recorded.

In vitro rooting

Proliferated axillary shoots (~3 cm in length) with
two expanded leaves were cultured on full or half strength
MS without PGRs, or half-strength MS supplemented with
indole-3-acetic acid (IAA) or indole-3-butyric acid (IBA)
at the concentration of 1, 2, and 3 mg L. Each treatment
consisted of five replicate jars, each with three shoots. After
four weeks in culture, the percentage of rooting, number
of roots per explant, length of the main root, and number
of leaves were recorded.

Acclimatization

The adhered agar was removed from the rooted
plant using clean water. The plantlets were transferred in
plastic trays (48 wells, 1.5 X 2.25 cm) containing peat moss
covered with a transparent polyethylene plastic cover for
acclimatization. The plantlets were kept in a growth room at
25 °C+2 °C under a 16:8 h light/dark photoperiod for three
weeks before they were transferred to the greenhouse. The
acclimatized plants were transferred to small poly-plastic
bags (20 length x 15 cm diameter) containing different
combinations (equal volume) of potting mixtures of soil, sand,
silt, coco coir, peat moss, and compost (mixed with manure).
The plantlets were regularly irrigated using a nutrient solution
that contained half-strength MS basal salts. Each treatment
had three replicates and each replicate contained nine pots.
After 15 weeks, growth parameters (percent survival, days to
first flowering, number of flowers per plant, flower diameter,
and peduncle length) were measured and recorded.

Experimental design and statistical analysis

The experiment was conducted in a completely
randomized design. For all in vitro culture experiments,
there were five replicates in each treatment and each
replicate was represented by a culture vessel (Magenta
GA-7) containing three explants rendering a group of
15 explants per treatment. The quantitative data were
presented as mean =+ standard error (SE) of three repeated
experiments. All data were analyzed quantitatively by
analysis of variance using STATISTIX 8.1 software,

(Statistix, Analytical Software, Statistix; Tallahassee, FL,
USA4). Tukey’s multiple range test was used to determine
significant differences between means at P < 0.05.

RESULTS AND DISCUSSION

Culture initiation

Micropropagation of various gerbera cultivars
using different types of explants, including capitulum,
has been reviewed (Kanwar; Kumar, 2008; Cardoso;
Teixeira da Silva, 2013). The type and concentration
of plant growth regulators (PGRs) required for in vitro
morphogenesis is dependent on the type of explant,
genotype or species (Meyer; Van Staden, 1988; Nhut
et al., 2007), and media composition (Bhatia; Singh;
Singh, 2012; Niedz et al., 2014). Thus, cultivar-specific
optimized protocols are required for the commercial-
scale cultivation of gerbera.

For commercial level micropropagation,
6-benzylaminopurine (BAP) is used due to its cost and it
is also autoclaved. Among the capitulum explants, 86.42%
showed shoot regeneration on culture initiation medium
[MS + 2 mg L' BAP], with an average of 15.44 + 0.34
shoots per capitulum after six weeks (Table 1; Figure 1A-
B). A previous study on Gerbera aurantiaca reported that
only one out of twenty capitulum showed shoot regeneration
on MS containing 5 uM (~1.1 mg L™!) BAP (Meyer; Van
Staden, 1988). A combination of 7 mg L' BAP and 0.1
mg L' indole 3 acetic acid (IAA) produced ~4.6 shoots/
capitulum in unknown cultivar (Ray; Saha; Roy, 2005).
On modified MS medium (MS major salts and iron %
strength along with MS vitamins and Heller’s medium
excluding FeCl, supplemented with 2 mg L™ BAP and 0.5
mg L 'indole 3 acetic acid (IAA) produced ~4.5 shoot per
explant in 72.7% cultures (Mandal; Datta, 2002). While, ~4
shoots/capitulum was obtained on MS medium with 4 mg
L' Kinetin with 0.05 mg L' IAA (Tyagi; Kothari, 2004).
In another study, ~5.6 shoots/capitulm in G. jamesonii
cv. Jaimy and ~4.6 shoots in G. jamesonii cv. Mammut
obtained from MS medium supplemented with 0.5 mg
L' and 0.1 mg L' thidaizuron (TDZ) respectively. Askari
Rabori and Fotouhi Ghazvini (2009) reported only ~5.6
shoots/capitulm in G. jamesonii cv. ‘Jaimy’ and ~4.6 shoots
in G. jamesonii cv. ‘Mammut’ obtained from MS medium
supplemented with 0.5 mg L' and 0.1 mg L' thidaizuron
(TDZ) respectively. Bhatia, Singh and Singh (2012) and
Tallaetal. (2019) reported ~16 shoots per capitulum explant
of gerbera ‘Cabana’ (MS+ 5 mg L' BAP + 0.2 mg L™
TAA) and ‘Terra Regina’ (MS+4 mg L' BAP+0.2mgL"'
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a-naphthalene acetic acid). Mosqueda Frometa et al. (2017)
used modified MS medium with half the level of nitrate
along with 800 mg L' calcium nitrate, 1.0 mg L' BAP, 0.5
mg L' NAA for shoot multiplication from a shoots with at
least one leaf blade in a temporary immersion bioreactor
system, which produce 9 shoots/explant. Therefore, each
cultivar requires specific concentrations and combinations
of PGRs for optimum shoot regeneration.

Shoot multiplication

For the optimization of shoot multiplication
protocol, in vitro raised shoots from capitulum (~1 cm shoot
length) were subcultured on the MS medium supplemented
on various PGRs (Table 2). Shoots were unable to multiply
on the plant growth regulator (PGR) free medium. While,
a significant increase in shoot multiplication rate has been
observed on MS medium containing PGRs (Table 2).

On MS medium supplemented with a combination
of 1 mg L' BAP with 2 mg L™ meta-Topolin (mT)
produced 10+0.17 with 2.10+0.14 cm shoot length.
Highest shoot multiplication 17+0.45 shoots with shoot
length of 4.38+0.09 cm was obtained on MS medium
supplemented with 2 mg L™ BAP and mT (Table 2;
Figure 1C). Interestingly, shoot multiplication rate has
been decreased in cultures having MS medium with 3-6
mg L' of BA with 2 mg L' mT (Table 2). A synergistic
effects of combination of two cytokinin on the shoot
multiplication of various plants has been reported for
e.g. BAP with Kn in Bambusa glaucescens (Shirin;
Rana, 2007) and mT with Kn in Maytenus emarginata
(Shekhawat et al., 2020). In contrast, sometime
combination of two cytokinin (Kn with BA) may produce
negative impact on shoot multiplication as in case of
Scoparia dulcis (Premkumar et al., 2011).

Table 1: Percentages shoot regeneration and number of shoots of Gerbera jamesonii ‘Pink Melody’ on MS medium
with 2 mg L' 6-benzylaminopurine after 6 weeks in culture.

Explant type Survival (%)

Explants forming adventitious shoots (%)

Adventitious shoot (humber/explant)

Capitulum 65 +3.90

86.42 + 3.60

15.44 +0.34

Figure 1: Micropropagation of Gerbera jamesonii ‘Pink Melody.” A) Capitulum explant cultured on Murashige-
Skoog (1962) medium (MS) with 2 mg L™ 6-benzylaminopurine (BAP). B) Adventitious shoot regeneration and
shoot development (inset) on the same initiation medium. C) Axillary shoot multiplication on MS supplemented
with 2 mg L' BAP and 2 mg L' meta-Topolin after eight weeks, and D) In vitro rooting on half-strength MS
medium with 2 mg L™" indole-3-butyric acid after four weeks.

Ciéncia e Agrotecnologia, 46:e017521, 2022
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Table 2: Effect of different combinations of plant growth regulators on the in vitro shoot multiplication of Gerbera
jamesonii‘Pink Melody’ after an 8-week subculture period (every four week). The medium without cytokinin was served

as the control.

Growth regulators

Shoot number/explant

Length of the main shoot (cm)

Control
1 mg L' BAP +2 mg L' meta-Topolin
2mg L' BAP + 2 mg L' meta-Topolin
3 mg L' BAP +2 mg L' meta-Topolin
4 mg L' BAP +2 mg L meta-Topolin

5mg L' BAP +2 mg L' meta-Topolin
6 mg L' BAP +2 mg L' meta-Topolin
2mgL'BAP +2mglL’'2,4-D
2mgL'BAP +2mg L' TDZ
1mgL" GA,
2mgL' GA,
3mgL'GA,

1.0+0.00 g* 1.55+0.59 f*
10+0.17 b 2.10£0.14 ef
17£0.45 a 4.38+0.09 a
11+£0.33 b 2.26+0.10 de
9+0.24 2.84+0.12 bcd
8+0.33 ¢ 3.39+0.23 b
7+0.24 d 2.99+0.04 bc
7.4+0.24 cd 2.75£0.11 cd
5.2+0.28 e 2.04+0.05 ef
5.1£0.20 e 2.83+0.07 bcd
5.3+0.29 e 4.29+0.18 a
4+0.17 f 3.04+0.21 bc

“Values followed by the same letter in the same column are not significantly different at P < 0.05 level, according to Tukey's
multiple range test. 2,4-D = 2,4-dichlorophenoxyacetic acid, BAP= 6-benzylaminopurine, GA, = gibberillic acid, TDZ= thidiazuron.

Meta-Topolin (mT) is an analogue of highly active
cytokinin BAP. Efficacy of mT on in vitro shoot multiplication
have been reported in number of plant species including
Maytenus emarginata (Shekhawat et al., 2020), Pogostemon
cablin (Lalthafamkimi et al., 2020), Allamanda cathartica
(Khanam et al., 2020), Ribes grossularia (Kucharska et
al., 2020) and Scaevola taccada (Shekhawat et al., 2021).
Kaminek et al. (1987) studied the activities of mT and BAP
on shoot bud regeneration in G. jamesonii cv ‘Helios’ and
‘Poinsettia’ and found the mT to be more active. In contrast,
Kasem (2018) reported that BAP was more efficient than mT
in shoot induction and multiplication of G. jamesonii Bolus
cv. ‘Winter Queen’. It indicates each genotype having specific
response for in vitro morphogenesis (Winarto; Yuniarto;
Soehendi, 2020). Moreover, it also shows a minor structural
variation between mT and BAP could have a significant effect
on in vitro regeneration potential of any explant (Bairu et al.,
2007). To the best of our knowledge, this is the first report
on the synergistic effect of combination of BAP and mT on
shoot multiplication of gerbera. Several researchers have
described the synergistic effect of two cytokinin (Dewir et al.,
2020; Lavanya et al., 2016) or auxin and cytokinin (Khanam
et al., 2020; Shekhawat et al., 2021) or combinations of two
cytokinin with auxin (Shekhawat et al., 2020) is also reported.
A combination of auxin with cytokinin have a positive impact
on shoot multiplication in many plant species (Khanam et al.,
2020; Shekhawat et al., 2021). However, in this study shoot

multiplication rate is significantly lower as compare to BAP
and mT (Table 2).

Rooting and acclimatization

The shoots cultured on medium without auxin
showed poor rooting frequency about 16% and ~38% in
full strength and half-strength MS, respectively. Reducing
the salt concentration of MS is a routine practice for in vitro
rooting of gerbera (Talla et al., 2019) because the nutrient
requirement for root formation is much lower than that of
shoot regeneration (Driver; Suttle, 1987). Enrichment of
half-strength MS with either indole-3-acetic acid (IAA) or
indole-3-butyric acid (IBA) had a substantial effect on in vitro
rooting (Table 3; Figure 1D). The highest rooting frequency
(91%) and the root number (11 roots/explant) was observed
in the presence of 2 mg L' IBA (Table 3). IBA is the most
frequently used auxin for in vitro or ex vitro rooting (Kanwar;
Kumar, 2008; Cardoso; Teixeira da Silva, 2013). However,
IAA and NAA has also been used to stimulate in vitro rooting
of some gerbera cultivars. For e.g. 90% root regeneration has
been reported in ‘Terra Regina’ on ¥ MS medium with 1 mg
L'IAA (Tallaetal.,2019); similarly, 92.6 % root regeneration
in ‘Sciellalt’ has been obtained on 2 MS with 1.5 mg L' TAA
(Gantait; Sinniah, 2014). About 2.1 roots per shoot with 2.52
cm length of roots have been obtained on MS medium with
0.5 mg L' NAA with 1.5 g L' activated charcoal in Black
Jack (Winarto; Yufdy, 2017). In Cabana cultivar, 100% root
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regeneration was observed on 2 MS medium supplemented
with 1 mg L'NAA (Bhatia; Singh; Singh, 2012).

The final success of any micropropagation technique
is determined based on the survival of plantlets ex vitro
(Figure 2 A-E). The highest survival rate (97.5%) was
observed in plantlets grown on an equal mixture of peat
moss and soil; moreover, these plants showed early
flowering at 66 days, with an average of 4 flowers per
plant and peduncle lengths of 56 cm (Table 4). Nutrient
availability is the main determining factor for the suitability

SHAHEEN, A. et al.

of plant-growing substrates (Caballero et al., 2007). Our
results demonstrate that the largest flower diameter (5.3
cm) was obtained in peat moss, while the smallest flower
diameter (2.84 cm) with obtained in garden soil (Table 4).
Ahmad et al. (2012) highlighted similar findings, in which
growing substrates influenced flower stalk length, diameter,
and flower quality of G. jamesonii ‘Hybrid Mix’. In the
present study, all in vitro raised plantlets were without any
morphological variation (vegetative as well as flowering)
or pathological symptoms (Figure 2 C, D and E).

Table 3: Effect of indole-3-acetic acid (IAA) and indole-3-butyric acid (IBA) concentrations and salt strength of
Murashige and Skoog's (MS) medium on in vitro rooting of Gerbera jamesonii ‘Pink Melody’ after a 4-weeks.

Auxins (mg L") Rooting (%)

(no./per plantlet)

Roots Length of the Leaves
main root (cm) (no./plantlet)

MS without auxins 16.05+3.27 e?
% MS without auxins 38.14+1.85d
Y2 MS + 1AA 50.61+1.95 ¢
2 56.79+2.23 ¢
3 46.91+1.63 ¢
% MS + IBA 53.08+3.60 ¢
2 91.35+2.47 a
3 80.85+2.62 b

2.34+0.17 f2 2.44+0.15 cd? 310.26 de?
2.66+0.17 f 3.26+0.20 bc 4+0.22 cd
6.44+0.18 d 2.97£0.25c 3+0.26 e
9.66+0.17 b 4.07+0.14 b 6+0.20 b
6.22+0.22 d 3.17£0.35 bc 4+0.18 ¢
4.88+0.31 e 2.47+0.21 cd 5+0.17 b
11.4£0.24 a 5.63+0.18 a 8+0.11 a
7.88£0.35 ¢ 2.01£0.15d 3+0.18 de

#alues followed by the same letter in the same column are not significantly different at P < 0.05 level, according to Tukey's

multiple range test.

Figure 2: Acclimatization and growth of Gerbera jamesonii Pink Melody' A) Acclimatization in the growth chamber
for three weeks, B) Plantlet with well-developed root system after three weeks in the growth chamber, C and D)
Further growth of micropropagated plantlets after five and eight weeks in the greenhouse, respectively, and E)
Flowering plant grown in peatmoss and soil (1:1, v/v) after 15 weeks in the greenhouse.

Ciéncia e Agrotecnologia, 46:e017521, 2022



Synergistic effect of benzylaminopurine and meta-Topolin combination for micropropagation of gerbera... 7

Table 4: Effect of different growing media on acclimatization and flowering of Gerbera jamesonii ‘Pink Melody’
plantlets after 15 weeks in greenhouse.

Potting mixture Survival Days to flower Flowers Flower Peduncle
(by equal volume) (%) emergence (no./plant) diameter (cm) length (cm)
Soil 46.9+1.63 ef> 74.667+0.75 cde? 2+0.39 bcd? 2.84+0.16 €2  42.0+1.19 de?
Soil + silt 56.842.90 cde 76.667+0.29 abc  3+0.15ab 3.940.20cd 38.4+0.44f
Soil + sand 59.3+1.85 bcd 75.9+0.54 bcd 2+0.18 bcd 3.4+0.18 de 43.1+0.39d
Silt + sand 50.6+2.69 def 76.8+0.43 abc 2+0.26 bcd 4.3+0.08 bc  39.0+0.47 f
Soil + silt + sand 61.7+1.95 bcd 77.9+0.45 ab 1+0.18 d 4.4+0.09 bc 42.0+0.33 de
Soil + sand + silt + coco coir  69.1+2.47 b 76.4+0.34 bc 3+0.29 abc  4.6+0.07 abc 46.7+0.41 b
soil +silt+sand +Manure o5 9.1 65hc  78.0£0.60ab  2¢036bcd  3.90.23cd  40.4+0.50 ef
compost
Soil + silt + sand + coco coir +
manure compost 56.7+2.23 cde 79.1+0.73 a 240.24 bcd 4.240.18 bcd 45.940.26 bc
Peat moss 96.2+1.85 a 68.0+0.63 f 4+0.32 a 5.3+0.12 a 55.2+0.43 a
Peat moss + soil 97.5+1.63 a 66.0+0.26 f 4+0.35a 4,9+0.26 ab 56.2+0.57 a
Peat moss + soil + silt + sand  53.0+3.09 cde 73.4+0.67 de 2+0.26 bcd 4.0+0.13cd  43.9+0.48 cd
Peat moss + silt + sand +
manure compost 40.7+2.62 f 72.6+0.24 e 2+0.17d 3.9+0.21 cd 42.8+0.52 de
Peat moss +soil +silt+sand + 55 5,351 cge  79.12048a  24028cd  3.4#0.10de  44.040.33 cd

COCO COoir + manure compost

“Values followed by the same letter in the same column are not significantly different at P < 0.05 level, according to Tukey's

range test.

CONCLUSIONS

An efficient method for the micropropagation
of gerbera ‘Pink Melody’ has been established. This
could enable large-scale propagation of this ornamental
variety to meet its demand in floriculture industry. It is
observed that the choice of explants (capitulum) with
the adequate plant growth regulator type along with
its concentration and combination plays a crucial role
during culture initiation, multiplication and rooting of
various gerbera varieties.
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