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Micropropagation of Aglaonema using axillary shoot explants
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Abstract: Micropropagation of Aglaonema var. Cochin was performed using axillary shoots as
explants. Shoots could be induced on the bulb region on Murashige and Skoog (MS) medium
supplemented with 1.5 mg/l thidiazuron (TDZ). For shoot proliferation, small shoots were
multiplied on MS medium supplemented by 1.5 mg/l TDZ and 3 mg/l benzylamino purine
(BAP), whose addition was important to avoid callus growth. The highest multiplication rate of
Aglaonema shoots was achieved at the 5" subculture. After the 5™ subculture (10 weeks) 1000
shoots could be obtained from two initial axillary shoots. Plantlets rooted and developed on MS
medium containing 3 mg/l indole-3-butyric acid. Acclimatization was performed successfully

with 100% survival rate on sphagnum moss followed by transfer to soil.
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Introduction

Ornamental plants have accompanied the history of human civilization, have always been a
symbol of expression of well-being and used for improving landscape beauty. Various ethnic
groups in Asia, Africa and Latin America continue traditions of using ornamental plants to
brighten ceremonies and national day celebrations. As the affluence of a society establishes and
grows, so too do ornamental plants increase in popularity. Currently, the most rapidly expanding
domestic crops are foliage plants for patio or indoor use, bedding and garden plants.

Aglaonema (Araceae) is one of the most beautiful foliage plants, as are many members of this
monocotyledonous flowering plant in which flowers are borne on a type of inflorescence called a
spadix. It has a good combination of leaf color, such as green and red, green and white, pink and
green, red, among others. Several Araceae plants have been tissue cultured, such as Anthurium
andraeanum [1-3], elephant yam [4] and taro [5]. In this study, we established and optimized a
tissue culture and micropropagation protocol of Aglaonema up to the acclimatization stage. Yeh
et al. [6] used Aglaonema inflorescences as initial explants while axillary shoots were used as
explants in this study, in which we also calculated the multiplication rate of Aglaonema. To our
knowledge, there are no reports on the micropropagation of Aglaonema using axillary shoot
explants.

Material and Methods
Material
A 2-month-old Aglaonema var. ‘Cochin’ plant was used.

Methods

1. Hormonal Injection

The Aglaonema plant was injected with 30 pl of 30 mg/l of benzylamino purine (BAP (Sigma,
St. Louis, MO, USA)) in the corm area to induce axillary shoot development. Axillary shoots

were then used as explants.

2. Explant Sterilization
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Explants were washed in running water for 1 hr, then soaked in Antracol fungicide (active
compound: 70% propineb) for 30 min. Thereafter, the explants was dried in a Petri dish atop a
layer of sterilized Whatman no 1 filter paper. Inside a laminar air flow bench, explants were
soaked in 70% alcohol for 2 min. The explants was then washed with sterile distilled water.
Subsequently, the explants was sterilized in 50% chlorox (sodium hypochlorite) + 2 drops of
Tween-20 for 10 min for the explants near the root and 20% chlorox + 2 drops of Tween-20 for
10 min for explants near the shoot. All explants was washed 3 times with sterile distilled water.

The explants were then dried in a Petri dish atop a layer of sterilized filter paper.

3. Tissue Culture

Sterilized explants (5 mm in length) were cut at the node and inoculated in a culture tube
containing 20 ml of solid Murashige and Skoog (MS) [7] medium (full-strength macronutriens,
micronutrients and vitamins), 3% sucrose and 7.5 g/l agar and adjusted to pH 5.8 with 1 M KOH
before autoclaving at 121°C and 103 kPa for 15 min (M1 medium; Table 1). After 1 week, sterile
explants were subcultured onto M2 medium (Table 1). On this medium, shoot grew and several
small shoots developed. After 4 weeks in culture, the small shoots (5 mm in height) were
subcultured onto M3 medium (Table 1) where they proliferated. For shoot elongation, the
proliferated multiple shoots were subcultured onto M4 medium (Table 1). For rooting, the
elongated shoots were subcultured onto M5 medium (Table 1). Cultures were maintained under

continuous light under white fluorescent lamps (30 pmol m™?s™) at 25°C.

4. Acclimatization

Aglaonema plantlets (one plantlet/pot) from M5 were acclimatized on sphagnum moss and pot
(diameter: 10 cm, height: 10 cm) was covered by aerated plastic for 1 month. Plants were
transferred to fertile soil in pots. The pots were placed on an indoor rack at 27°C/18°C

(day/night). All other conditions were ambient.

Result and Discussion

1. Hormonal Injection
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Two weeks after injection with 30 mg/l BAP, shoots began to emerge from the nodal region of
corms (Fig. 1), i.e. BAP was able to induce shoots. Large shoots (Fig 1, arrow) could not be used
as explants but small protruding shoots (Fig. 1, arrow head) could.

Figure 1. Shoots of Aglaonema () were growing 2 weeks after BAP injection.and. Small
protruding shoot (=) ) to be used as an explant.Figure 2. Proliferated shoots on M2 medium
containing 1.5 ppm thidiazuron. Figure 3. Shoots proliferated on M3 medium containing 1.5 ppm
thidiazuron and 3 ppm BAP after two weeks of culture. Figure 4. Shoots proliferated on M3

medium containing 1.5 ppm thidiazuron and 3 ppm BAP after four weeks of culture. Fig.5.
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Plantlet of Aglaonema 4 weeks of culture on media containing 3 ppm IBA. Fig. 6. Aglaonema
plant 2 months after acclimatization

2. Tissue culture of Aglaonema

Aglaonema corms containing small protruding shoots were used as explants, which were
cultured on M1 medium (Table 1). After one week of culture on M1 medium, sterile explants
was transferred onto M2 medium containing 1.5 mg/l thidiazuron (TDZ; Table 1). On M2
medium, shoots grew and small shoots, which proliferated on the bulb region (Fig. 2), were
subcultured onto proliferation medium (M3) containing 1.5 mg/l TDZ and 3 mg/lI BAP (Table 1).
These shoots were proliferated on M3 medium after 2 and 4 weeks of culture (Fig. 3 and 4,
respectively).

The multiplication rate of Aglaonema (Table 2; Fig. 7), followed a sigmoid curve: a lag phase
from the 1st to 3rd subculture (2-6 weeks). The exponential phase was at the 4th subculture (8
weeks) and the beginning of the stationary phase occurred at the 5th subculture (10 weeks). At
the exponential phase, the multiplication rate was very high, up to 17 shoots/initial shoot explant.
After the 5th subculture, 1000 shoots were obtained from an initial two axillary shoots.
Therefore, 1000 shoots could be obtained in a 10-week period.

Table 1. Medium composition (all MS basal medium) for micropropagation of Aglaonema

Medium Plant growth regulator Period of time on each medium (days)
M1 - 7

M2 1.5 mg/l TDZ 14

M3 1.5 mg/l TDZ + 3 mg/l BAP 14

M4 3 mg/l BAP 28

M5 3 mg/l IBA 28
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Table 2. Multiplication rates of Aglaonema shoots 20
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Fig.7.Multiplication rates of Aglaonema shoots

TDZ is a cytokinin-like compound that can promote shoot proliferation, although in
Aglaonema it also induced callus formation, which was avoided by adding BAP (personal
observation).

According to Akasaka et al. [8] TDZ is the more efficient than BAP, zeatin and kinetin. Yeh
et al. [6] also used TDZ combined with dicamba in the tissue culture of Aglaonema using
inflorescence explants. TDZ induced high frequency shoot bud formation and plant regeneration
from cotyledonary node explants of Capsicum annuum L. [9].

After the shoots elongated on medium containing 3 mg/l BAP and rooted on 3 mg/l IBA,
plantlets developed (Fig. 5). Plantlets were then successfully (100%) acclimatized (Fig. 6).

Plants of the Araceae family are mainly propagated through corms. Alocasia amazonica was
micropropagated using corm explant [10] and from corm apical buds [11]. Colocasia esculenta
was also micropropagated using sliced corm explant [12]. In the present study, we used axillary
shoots from corm nodes. Deo et al. [12] noted that meristematic cells present in the axillary buds
on the periphery of taro corms may contribute to the formation of regenerable callus. We also
observed many axillary meristems on the corms of Aglaonema (unpublished data).

TDZ was used at 0.45-4.5 uM (0.1-1 mg/l) in the shoot proliferation of Alocasia amazonica
[10], also an Araceae family member. On our study on Aglaonema we used 1.5 mg/l TDZ. This
suggests that a low concentration of TDZ (0.1-1.5 mg/l) favors the tissue culture of Araceae

plants.
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The basal medium used in this study was MS medium. MS is a high-salt medium [13]. To
economize, half- or third-strength MS can be used [14].

Plantlets from axillary shoots usually retain a chimera tissue arrangement and resemble the
mother plant [13]. The extension of micropropagation techniques for foliage and bedding plants
has already contributed toward the rapid growth of the foliage and nursery industries [15]. The
reproducible method of Aglaonema propagation in this study could further contribute to the
foliage and nursery industries. There are three considerations in the tissue culture propagation of
ornamentals: revenues, expenses and investments in business [16, 17].

In conclusion, our protocol has shown that micropropagation of Aglaonema could be
performed from axillary primordial shoots and that 1000 shoots could be obtained in a 10-week

period from 2 axillary shoots as initial explants.

Acknowledgements
Hibah Kerjasama Luar Negeri and Publikasi Internasional Dikti greatly facilitated this study and

are gratefully acknowledged.

References

[1] Matsumoto, T.K., Webb, D.T., Kuehnle, A.R. “Histology and origin of somatic embryos
derived from Anthurium andraeanum Linden ex Andre lamina.” Journal of the American
Society for Horticultural Science. Vol 121 (3). 1996, pp. 404-407

[2] Winarto, B., Rachmawati, F., Pramanik, D, Teixeira da Silva, J.A. “Morphological and
cytological diversity of regenerants derived from half-anther cultures of Anthurium”. Plant
Cell Tiss. Organ Cult. 2010. in press

[3] Winarto, B., Mattjik. N.A., Teixeira da Silva, J.A., Purwito, A., Marwoto, B. “Ploidy
screening of anthurium (Anthurium andreanum Linden ex Andre) regenerants derived from
anther culture. Scientia Horticulturae. Vol 127. 2010, pp. 86-90

[4] lrawati, Arditti, J and Nyman, L.P. “In vitro propagation of the elephant yam
Amorphophallus campanulatus var. hortensis Backer (Araceae).” Annals of Botany, vol 57.
1985, pp. 11-17

111601-9393 IJBAS-IJENS © February 2011 IJENS IJENS



International Journal of Basic & Applied Sciences IJBAS-1JENS Vol: 11 No: 01 53

[5] Yam, T.W., Ichihashi, S and Arditti, J. “Callus growth and plantlet regeneration in taro,
Colocasia esculenta var. esculenta (L) Schoot (Araceae)”. Annals of Botany. Vol 67(4).
1991. pp. 317-323

[6] Yeh, D.M., Yang, W.J., Chang, F.C., Chung, M.C., Chen, W.L., Huang, H.W. “Breeding
and micropropagation of Aglaonema.” ISHS Acta Horticulturae, vol 755. 2007. pp. 93-98

[7] Murashige, T., Skoog, F. “A revised medium for rapid growth and bioassays with tobacco
tissue culture.” Physiol. Plant, vol 15. 1962. pp. 473-497

[8] Akasaka, Y., Daimon, H., Mii, M. Plant Science. vol 156. 2000. pp. 169-175

[9] Siddique, I and Anis, M. “Thidiazuron induced high frequency shoot bud formation and
plant regeneration from cotyledonary node explants of Capsicum annuum L.”. Indian
Journal of Biotechnology. Vol 5. 2006. pp. 303-308

[10]Jo. U.A., Murthy, H.N., Hahn, E.J., Paek, K.Y. “Micropropagation of Alocasia amazonica
using semisolid and liquid cultures”. In Vitro Cell. Dev. Biol-Plant. Vol 44. 2008. pp. 26-32

[11] Jo, E.A., Tewari, R.K., Hahn, E.J., Paek, K.Y. “In vitro sucrose concentration affects growth
and acclimatization of Alocasia amazonica plantlets”. Plant Cell Tiss. Organ Cult. Vol 96.
2009. pp. 307-315

[12] Deo, P.C., Harding, R.M. Taylor, M., Tyagi, A.P., Becker, D.K. “Somatic embryogenesis,
organogenesis and plant regeneration in taro (Colocasia esculenta var. esculenta)”. Plant
Cell Tiss Organ Cult. Vol. 99. 2009. pp. 61-71

[13] Sagawa, Y. and Kunisaki, T.J. Micropropagation of Floriculture Crops. McGraw-Hill,
USA, 1990. p. 32.

[14] Ma, S.S. and Wang, S.O., “Clonal multiplication of azaleas through tissue culture”. Acta
Hort. Vol. 78. 1977. pp. 209-215

[15] Ammirato, P.V., Evans, D.A., Sharp, W.R., Bajaj, Y.P.S. Handbook of Plant Cell Culture.
Ornamental Species Vol. 5. McGraw-Hill, USA. 1990. p. 33

[16] Jones, J.B. Economic considerations in tissue culture propagation of ornamentals. McGraw-
Hill, USA, 1990. p. 166.

[17] Teixeira da Silva, J.A. (Ed). Floriculture and Ornamental Biotechnology: Advances and
Topical Issues (1% Edn) Volumes 1-4 + 5. Global Science Books Ltd., UK. 2006 and 2008. p.
2551 + 563.

111601-9393 IJBAS-IJENS © February 2011 IJENS IJENS



