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ABSTRACT

The genus Melastoma contains about 100 species and is distributed mainly in South Asia, the Pacific Ocean and Australia. In China, there
are nine species and one variety. They are mainly distributed in areas South of the Changjiang River. Among these, most species in the ge-
nus Melastoma have varying foliage and beautiful flowers that are used for ornamental and horticultural purposes. In this study, we esta-
blished an in vitro propagation system for Melastoma affine. Young leaf lobes from in vitro plantlets were induced to form callus on MS
medium containing 1.0 mg.I"" thidiazuron or 1.0 mg.l'l thidiazuron in combination with 0.5 mg.l"' 6-benzyladenine (BA). Thereafter,
adventitious shoots developed directly from callus on the same medium. The adventitious shoots can develop multiple-shoots on the
propagation medium containing 0.2 mg.I"" BA + 0.02 mg.I"' NAA and root formation and plantlets regeneration were achieved on %2MS

medium with 0.1 mg.I"' IBA. An efficient in vitro propagation and plant regeneration system was successfully established.
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Abbreviations: 2,4-D, 2-4-dichlorophenoxyacetic acid; BA, 6-benzyladenine; IBA, 3-indolebutyric acid; NAA, a-naphthaleneacetic
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INTRODUCTION

The genus Melastoma contains about 100 species and is
distributed mainly in South Asia, the Pacific Ocean and
Australia. In China, there are nine species and one variety.
They are mainly distributed in areas South of the Chang-
jiang River (Chen 1984). Almost all species flower vigo-
rously and is used for ornamental purposes. Among the ge-
nus, the species Melastoma malabathricum has a high Alu-
minum resistance and absorption (Watanabe and Osaki
2001, 2002; Sulaiman et al. 2004; Watanabe et al. 2005)
and thus it can be used in soil environmental control and
improvement. Some species have anti-microbial activity
and the flavonoid content can be used as Chinese medicine
and for food pigments (Chen et al. 2003; Zhang and Fang
2003; He et al. 2005; Su et al. 2005; Janna et al. 2006).
Palynological studies, molecular phylogenetics, embryolo-
gical studies, breeding, chemical manipulation of flowering,
tissue culture and gene transformation have been reported
in some species of Melastoma (Subramanyam 1948; Gross
1993; Chantaranothai 1997; Abdullah ez al. 1998; Clausing
et al. 2000; Ma et al. 2000; Clausing and Renner 2001;
Yong ef al. 2006).

Melastoma affine is a small shrub with attractive
mauve-purple flowers. It is a pioneer shrub in Southeast
Asia and in tropical Australia (Gross and Mackay 1998; Ma
et al. 2000). M. affine has great usage as an ornamental and
landscape plant. It usually flowers successively over 3
months from March-May in Guangdong Province, China.
For its better exploitation and use, it is essential to intro-
duce, propagate and domesticate the species. Breeding and
biotechnology are also needed to improve its genetic traits.
In the past, we reported on its propagation by cuttage (Ma
et al. 2001). However, adventitious shoot induction from
young leaf lobes has not yet been reported in this genus. In
this report, we successfully induced adventitious shoot
formation from young leaf lobes, and investigated some

effects of different plant growth regulators on the induction
of callus and adventitious shoots.

MATERIALS AND METHODS

Establishment of an in vitro shoot propagation
system

Plants of M. affine grow in South China Botanical Garden, Guang-
zhou. Young, axillary shoots with leaves in 5 cm long were collec-
ted from the mother plant as explants. After sterilization in 70%
(v/v) alcohol for 30 s and 0.1% (w/v) mercuric chloride for 10 min,
they were rinsed in sterilized distilled water 3 times, then cut the
axillary explants into 1 cm long and inoculated on MS basal media
(Murashige and Skoog 1962) containing 0.1 mg.l' NAA + 1.0
mg.1" BA. Culturing jars in 10 cm high and 8 cm basal diameter
were placed in a growth chamber at 26 &+ 1°C and cultured in a 14-
h photoperiod with 80 wmol.m?s" fluorescent light. As new
shoots grew out, they were transferred to a shoot propagation me-
dium containing 0.02 mg.l' NAA + 0.2 mg.I' BA for multiple
shoot propagation. For propagation of multiple shoots, the shoots
were cut into several clumps with 1 cm high and every clump
contain 4-6 shoots and sub-cultured on the above prolpagation
medium every 1-2 months. All the media contained 30 g.I"" sucrose
and were adjusted to pH 5.8 and solidified with 0.7% (w/v) agar
(Guangdong Huankai Microbiol Sci. Com, Guangzhou City,
China), then autoclaved at 121°C for 16 min.

Induction of callus and adventitious shoots

Multiple shoots were cultured on shoot propagation media as
defined above for 1-2 weeks in light, then the 2-3 top young leaves
from one shoot were selected as explants. They were cut trans-
versally into two pieces, and inoculated on different induction
media in the jars (Table 1) for induction of callus or shoot organo-
genesis. After culturing for 3-5 weeks in the dark, induction of cal-
lus and adventitious shoots was investigated. Data derived from
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Table 1 Adventitious shoot formation from young leaves of Melastoma
affine after culturing for 28 d on different media.

PGR combination Observation results

in media Callus with shoots Root Shoot number
(mg.l'l) (%) formation per explant
(%)

NAA 1.0 0 433 Oa

24-D 1.0 0 0 Oa

BA1.0 10 0 3.6b

TDZ 1.0 23.3 0 84c
NAA1.0+BAO0.5 16.7 13.3 53Db

TDZ 1.0+ BAO0.5 30 0 9.6 ¢

PGR = plant growth regulator. Values followed by the same lower-case letter in
the same column showed no significant difference by the LSD (P<0.05) test.

randomly designed experiments with 40 explants each. The expe-
riments were repeated twice in 1 week. Data were statistically
analyzed using the LSD test (P<0.05).

Root formation and plant transplanting

The co-induced callus with adventitious shoots was transferred
together into propagation medium containing 0.2 mg.I"! BA + 0.02
mg.I"' NAA for shoot development. Half a month later, when the
adventitious shoots grew 1- 2 cm high in the jars, then the adventi-
tious shoot clumps with callus were transferred to rooting medium
containing half strength MS basal medium with 0.1 mg.I"" IBA for
root formation. After one month of culture, the plantlets were
removed from the jars and agar was rinsed off with water, and
then transplanted to sand in plastic pots in 30 cm X 40 cm.

RESULTS AND DISCUSSION

Establishment of in vitro shoot propagation
system

Shoots developed from young, axillary shoots and in gene-
ral developed into multlple shoots on propagatlon medium
containing 0.01 mg.I" NAA + 0.2 mg.I"" BA during light

culture. After 1-2 months of culture, the shoots could be cut

shorter to 1 cm long and the multiple-shoot clumps could be
divided into several smaller clumps for subculture. The pro-
pagation coefficient in one month of culture was 4.2, indica-
ting a higher propagating ability (Fig. 1A).

Induction of adventitious shoot formation

As the young leaf lobes were cultured on different induc-
tion media with a different combination of plant growth re-
gulators, different growth reactions occurred as outlined in
Table 1 and summarized below:

On induction medium containing 1.0 mg.I" NAA, little
red callus was induced. Otherwise, most leaf explants could
directly induce adventitious root formation from leaf veins.
However, no adventitious shoots were visible.

One mg.1" 2,4-D could induce callus at the cut surface
of leaf explants. However, the callus general turn brown.
Even when it was transferred to medium containing 1.0
mg.1"' TDZ, the callus could not dedifferentiate into shoots.

One mgl BA could induce very little callus from leaf
explants. At earlier stages of culture, some adventitious
shoot primordia developed on the surface of the callus (Fig.
1B). With a prolonged culture period to 4-5 weeks, some
single or multiple adventitious shoots developed directly on
the surface of the callus (Fig. 1C, 1D).

Leaf explants could induce callus on medium contain-
ing 1.0 mg.I"" TDZ. The callus was divided into two types.
One type of callus was loose and could not develop into ad-
ventitious shoots. Another type of callus was greenish and
compact. Prolonging culture to 4-5 weeks, some adventiti-
ous shoots developed directly on the callus (Fig. 1C, lD)

A combination of 1.0 mg.I" NAA and 0.5 mg.I" BA in
the medium could induce callus and then adventitious shoot
formation. Few roots formed on the veins of leaf explants.

Most leaf explants could induce callus and adventitious
shoots on induction medium containing 1.0 mg.I"" TDZ and
0.5 mg.I"" BA. No root formation was observed.

Fig. 1 Callus and adventitious shoot formation and
plant regeneration in Melastoma affine. (A) Mass propa-
gation of multiple shoots in vitro; (B) Callus with adventi-
tious shoot primordia induced on the callus surface after
cultured for 21 days; (C) Multiple adventitious shoots
developed on the callus after culturing for 28 days; (D)
Multiple adventitious shoots developed on callus after
culturing for 35 days; (E) Callus with adventitious shoots
was transferred to propagation medium; (F) Plantlet deve-
lopment and rooting in a growing medium ex vitro. Scale
bars =2 mm.
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Root formation and plantlet transplantation

As the callus with adventitious shoots were transferred to
propagation medium for shoot development, multiple-
shoots were easier to establish within one month (Fig. 1E).
Root formation was observed when shoots were cultured
on rooting medium for 2 weeks. After total of one month in
culture, all in vitro-grown plants developed vigorous roots.
As the plantlets were transferred to a sand-based growing
medium, 87% of plantlets survived after 30 d and con-
tinued to grow (Fig. 1F).

Our results revealed that cytokinin (TDZ or BA) was
necessary for the induction of callus and adventitious
shoots from young leaf explants. However, auxin (2,4-D or
NAA) did not seem to play any role on the induction of
callus or adventitious shoots. Otherwise, NAA could in-
duce roots from young leaf explants. TDZ obviously in-
duced more adventitious shoots than BA, indicating that
TDZ plays a greater role in the induction of shoot organo-
genesis than BA, observations that have been reported for
the other plants (sycamore, strawberry, begonia, coffee,
etc.) to induce shoot organogenesis by TDZ or BA from
explants of sepals, zygotic embryos, root and petiole indi-
cated that TDZ also play similar role (Wilhelm 1999; Deb-
nath 2005; Généve 2005; Nhut et al. 2005; Mohamed et al.
2006).
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