
L

Konferensi Akademik (KONAKA 2012)

Tissue Culture Studies of Sinningia speciosa

Nurul Aina Ismail
Marlina Mohd Mydin

ABSTRACT

Diseases were a frequent problem that occurred in the natural environment. Sinningia speciosa may develop
root rot from overwatering. Leaves may be damaged by excessive watering and therefore watering must be
avoided from the foliage part. Mites and trips were the insect and pest that related to this species. By the aid of
tissue culture technique, all of these problems can be avoided. The objective of this study was to evaluate the
best proltferation ofdifferent explants ofSinningia speciosa on various combinations ofplant growth regulators.
This project also aimed to select the best shoot proliferation and rooting medium to produce complete plantlets
of Sinningia speciosa via in vitro culture technique. Generally, the aim of. this study was to develop a
micropropagation protocol that could maintain a mass production and continuous supply ofSinningia speciosa
propagules to fulfill the market demand. In this study, leaves had been recognized to be the best explants in
micropropagation of Sinningia speciosa. This explant showed an indirect regeneration pathway by obtaining
shoots from the intermediary callus. From the micromorphological study using scanning electron microscope
(SEMj, the stomata of in vivo leaves were larger than in vitro leaves. There were also more trichomes located on
in vivo plants compared to in vitro leaves and their sizes were longer. The plants propagated through tissue
culture techniques did not show any morphological abnormalities when compared to the original or parent
plants. The best medium for shoot proliferation of this ornamental plant was MS basal medium supplemented
with 1.0 mg/l NAA and 1.5 mg/l BAP. The highest number of shoots per explants was obtained from leaves
explants by using this optimal medium (6.3 ± 1.3). The healthy young shoots were induced to form roots in
hormone-free MS basal media. Complete in vitro plantlets were acclimatized successfully in the natural
environment.
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Introduction

Sinningia speciosa, commonly known in the horticultural trade as "Gloxinia", is a tuberous member of the
flowering plant family Gesneriaceae. The plants produce large, velvety, brightly colored flowers and are popular
houseplants. Sinningia speciosa can be grown from seed, tubers, or leaf or stem cuttings. Producing flowering
plants from seeds takes about six months, depending on the seasons involved (Chautems et al. 2000; Zaitlin and
Pierce, 20 I0).

Some species of Sinningia speciosa have been reported as being used ,in rural medicine, but the
importance of the family Gesneriaceae lies in its cultivated ornamentals. Other than that, Sinningia speciosa can
offer a better potential model species for ornamental plant genomics. Flow cytometry of leaf cell nuclei indicated
that the genome of S. speciosa is small for an angiosperm, larger than that of Arabidopsis thaliana (-157Mb) but
smaller than the -420Mb genome of rice (Oryza sativa). The small genome of S. speciosa opens the way for the
isolation of genes involved in processes of ecological significance (tuberization, floral development, pollinator
preference). Genomic resources developed for S. speciosa would also enable comparative studies within
Sinningia, a diverse genus of70 species and, in a larger context, the Gesneriaceae (Zaitlin & Pierce, 2010).

S. speciosa are extremely sensitive to their environment. They simply cannot tolerate stress well.
Anything that restricts their root growth or top growth will reduce both plant size and the number of flowers
initiated. Bright, indirect light is necessary to keep S. speciosa in flower. S. speciosa leaves are somewhat brittle,
which is made worse by temperatures lower than those recommended. For best growth, the night temperature
should be 18-20°C and 24°C during the day. Proper ventilation and relative humidity is kept in balance to reduce
condensation and prevent diseases (Kessler, 1999). S. speciosa may develop root rot from overwatering. Leaves
may be damaged by cold water and therefore watering must be avoided from the foliage part. Mites and trips
were the most insect and pest that related to this species. Apart from that, they were easily infected by foliar
nematodes (Lehman, 1991).
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In vitro propagation was frequently used as an option to solve this problem, mainly due to its well
known features; a sterile and rapid plant producing procedure. To date, one successful result was obtained on
node culture of S. speciosa reported by Nhut et al. (2006) with a limited quantity of about 10 regenerated shoots
per explant. Thus, enhancing shoot multiplication rate was a significant work in S. speciosa micropropagation
that helped to supply the increasing demand of commercial ornamental plants as well as plant materials for many
studies of in vitro plant tissue culture. The objective of this study is to evaluate the best proliferation of different
explants of S. speciosa at various combinations of plant growth regulators. This project also aimed to select the
best shoot proliferation and rooting medium for producing complete plantlets of Sinningia speciosa via in vitro
culture technique. Other than that, the macromorphological and micromorphological characteristics of in vivo
and in vitro plants were investigated in order to observe any differences in morphology of S. speciosa in both in
vivo and in vitro condition.

Materials and Methods

Plant materials

The seeds of S. speciosa were bought from a hardware store in Mid Valley Shopping Center, Kuala Lumpur.
Other than seeds, intact plants were also bought at a garden center in Sungai Buluh. Only vigorous, young and
healthy plants were chosen for this study. Leaves, petiole and peduncle were taken from the intact plant as
source of explants for this study. Flowers could not be used in this study as the flower of this plant is fragile and
survival rate towards sterilization process is low (Xu et af. 2009).

III vitro culture

The seeds were cultured on MS (Murashige and Skoog, 1962) media without any addition of plant growth
regulator (hormones). While for explants, there were 4 types of hormones used in this study; Naphthaleneacetic
acid (NAA), Benzylaminopurine (BAP), 2,4-Dichlorophenoxyacetic acid (2,4-0) and Thidiazuron (TOZ) and
all of the hormones were exploited at different concentration in order to achieve best proliferating medium.

The seeds and explants were washed thoroughly under running tap water for 1-2 hours. The plant
material were then transferred to the laminar air flow cabinet and were rinsed again with distilled water for 3
times, then surface sterilized by immersing in ethanol 70% for 3 min, followed by continuous shaking for 15
minutes in 50% solution of sodium hypochlorite (NaOCI) with the addition of 0.1 % Tween 20 and subsequently
rinsed 5 times in sterile distilled water.

The seeds and explants were placed on 25 mt agar-solidified culture medium in a sterile plastic vials.
The basal medium consisted of salts and vitamins of MS medium and solidified with 0.7% (w/v) agar technical
(Agar No.3). The medium was adjusted to pH 5.8 before adding agar and then sterilized by autoclaving at 121°C
for 20 minutes. The cultures were then placed in growth chamber at 25°C ± 1°C under standard cool white
fluorescent tubes with flux rate of 50 f.lmol m-2s- 1 and a l6-h photoperiod. The performance of cultures was
examined by direct observation.

Rooting and acclimatization of regeneration plants

Well developed shoots fTom proliferating shoot cultures were separated and rooted on MS media without
addition of hormone. Ten to twelve weeks old regenerated plantlets which had few leaves, 5 cm of roots length
and 4-5 cm height were taken out from culture tubes and any excess agar was removed to prevent from
microorganism infection. The complete plantlets were soaked in 0.5% (w/v) benlate, an antifungal agent for 2-3
minutes. The in vitro rooted plantlets were then transferred to sterile soil with added nutrient solution and
covered with transparent plastic bags to maintain relative humidity to the plants. The plants were place in growth
chamber with a 16-h photoperiod, and a night/day temperature l8/20oC for 2 weeks. The hardened plants were
then transferred to the green house.

272















Konferensi Akademik (KONAKA 2012)

inflorescences of Gerbera jamesonii cultured In vitro. Songklanakarin Journal of Science and
Technology 17 (2): 137-142

Park, E.H., Bae, H., Park, W.T., Kim, YB., Chae, S.C. & Park, S.u. (2012). Improved shoot organogenesis of
gloxinia (Sinningia speciosa) using silver nitrate and putrescine treatment. Plant Omics Journal, 5 (I):
6-9

Paunescu, A. (2008) In vitro and in vivo variability of histological traits of Dianthus callizonus
(CaryophyJlaceae) aerial vegetative organs. Phytologia Balcanica. 14 (3): 417-423

Pospisilova, J., Ticha, 1., Kadlecek, P., Haisel, D. and Plzakova, S. (1999) Acclimatization of micropropagated
plants to ex vitro conditions. Biologia Plantarum. 42 (4): 481-497

Robinson, J.P., Britto, SJ. and Senthilkumar, S. (2009) Comparative Anatomical Studies on Emilia zeylanica C.
B. Clarke with in vitro Regenerated Plants. Middle-East Journal ofSCientific Research 4 (3): 140--143

Sunpui, W. and Kanchanapoom, K. (2002) Plant regeneration from petiole and leaf of African violet
(Saintpaulia ionantha Wend!.) cultured in vitro. Songklanakarin 1. Sci. Techno!. 24 (3): 357-364

XU, Q., Hu, Z., Li, C., Wang, X. & Wang, C. (2009). Tissue culture of Sinningia speciosa and analysis of the in
vitro generated tricussate whorled phyllotaxis (twp) variant. In Vitro Cellular & Developmental
Biology-Plant, 45: 583-590

Zaitlin, D. & Pierce, AJ. (2010). Nuclear DNA content in Sinningia (Gesneriaceae); Intraspecific genome size
variation and genome characterization in S. speciosa. Genome, 53: 1066-1082

NURUL AINA ISMAIL, MARLINA MOHD MYDIN, Universiti Teknologi MARA Pahang.
nurulaina@pahang.uitm.edu.my, narlimar@pahang.uitm.edu.my

279


