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SUMMARY

Kaempferia galanga is an important medicinal plant that is facing threat of extinction owing
to indiscriminate and unsustainable harvesting in the wild. Conventional breeding is
difficult in this plant, and in vitro multiplication is important to conservation and
propagation. Tissue culture techniques are useful for ex situ conservation of rare, endemic
or threatened plant species. An efficient protocol has been established for rapid
production of plantlets using rhizome tip and lateral bud of the pot cultured plant. The
explants were cultured on MS medium with various combinations of 6-benzyladenine
(BA), a-naphthalene acetic acid (NAA), indole-3-butric acid (IBA) and indole-3-acetic acid
(IAA) at concentrations ranging from 0.1 to 3.0 mg/l. High-frequency organogenesis and
multiple shoot regeneration were induced from rhizome explants on MS medium
supplemented with 2.0 mg/1 of BA and 0.2 mg/l of NAA. Micro-shoots were isolated
from the in vitro proliferated cluster of shoots and they produced roots on half strength
MS medium supplemented with 1.0 mg/l of IBA. The regenerated plantlets were
transferred to plastic pots for hardening in a mixture containing red soil, sand and
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vermiculate(1:1:1) ratio and established on the soil with 81% of success.
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1. Introduction

Kaempferia  galanga L. an  aromatic
rhizomatous herb, belonging to the family
Zingiberaceae. This plant is native of South
India, but today it is mainly cultivated in
Southeast Asia and China. This species is used
as the main ingredient of many ayurvedic
drugs used for the healing of rheumatism and
the aromatic essential oil extracted from the

rhizome is a valuable component of perfume
production. The extract from rhizome contains
n-pentadecane, ethyl p-methoxy cinnamate,
ethyl cinnamate, camphene, borneol, cineol, p-
methoxy styrene, kaempferol and kaempferide
[1, 2]. Generally the rhizome has the medicinal
properties of stimulatory, expectorant,
carminative and diuretic. In addition, it
possesses camphoraceous odour and the
decoction prepared from the rhizome is used
for dyspepsia, headache and malaria. The
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rhizome also contains essential oils, that are
used for the preparation of decoction or
powder which areused for the healing of
indigestion, cold, pectoral pain, abdominal
pain, headache and toothache. Its alcoholic
maceration has also been applied as liniment
for rheumatism [3-5]. It has been reported
recently that the rhizomes of K. galanga
contains the chemicals that are of insecticidal
potent [6]. Conventional propagation of K.
galanga by the splitting of rhizome is not
sufficiently rapid to meet the need of
propagules for planting, and it takes years to
build up commercial quantities. Utilization of
the rhizome for drug preparations largely by
pharmaceutical industries also makes planting
propagules unavailable. About 1500 kg of
rhizome is needed to plant 1 ha. India is the
leading exporter of medicinal plants and many
medicinal plants are harvested from the wild
form. Increasing population, urbanization,
shrinking forests, over harvesting and related
factors have brought several medicinal plants
to the very brink of extinction. In this way K.
galanga is one among 100 red listed medicinal
plants to be conserved in southern India [7].

Considering high demand and greater
economic and medicinal values of K. galanga, it
is necessary to develop a suitable protocol for
mass production of disease free stocks through
tissue culture techniques. Protocol for in vitro
propagation of K. galanga has been reported
earlier [8-10]. The potential of tissue culture for
the rapid multiplication of plants and
extraction of secondary metabolites from callus
and cell cultures has been used for the
conservation of K. galanga and also for the
mass production on a commercial scale [11].
Hence, with the view of above said reasons,
the conservation of K. galanga is the most
important responsibility so that, the in vitro

plantlet production of this species was
developed from rhizome buds explants by
using suitable technique.

2. Materials and methods

Collection of explants and Surface
sterilization

Explants were collected from the sprouted
rhizomes of pot cultured K. galanga plants.
They were then brought to the laboratory and
processed for aseptic culture. For surface
sterilization, the rhizome explants were
excised and cleaned thoroughly under
continuous flushing of running tap water for
30 min to remove all the mud and then washed
with a solution of antiseptic [Dettol 5% (v/v)]
for 10 min. The explants were then immersed
in 70% ethanol for 2 seconds and then cut into
round slices (rhizome tip and lateral bud, 1-2
mm transverse sections) with each of them
possessing axillary buds. These pieces were
then washed with 5% sodium hypochloride for
10 min followed by rinsed thoroughly in
distilled water and finally with surface
disinfected with 0.1 % (w/v) aqueous mercuric
chloride solution for 5 min. Then they should
be rinsed five times with sterile distilled water
under laminar air flow chamber.

Culture condition

After surface sterilization, the explants
were trimmed to appropriate sizes and
inoculated on MS medium [12] for shoot
multiplication. To finding out the best results
for shooting and rooting, the medium was
supplemented with different concentrations of
BA either alone or BA with different
concentrations of IBA and NAA. The
regenerated micro shoots were placed on half-
strength MS medium supplemented singly
with various concentrations of NAA, IBA or
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IAA for rooting. The MS basal medium used
for this studies containing standard salts,
vitamins, 3% sucrose (w/v) and 0.8% agar
(w/v) (Himedia Pvt. Ltd., India). The pH of
the medium was adjusted to 5.8 before adding
agar and the medium was autoclaved for 20
min at 121°C. Each explant was cultured in a
test tube (20 x150 mm) containing 15ml of
sterilized semisolid medium followed by
culture bottles (500 ml) containing 50 ml of
semisolid medium for in vitro plantlet
production.

The cultures were incubated at a
temperature of 25+2°C with a photoperiod of
16 hrs per day with photon flux density of
about 45p mol m-2s-1 provided by white
fluorescent light. Each experiment was
repeated three times and five replications per
treatment were taken into account. All the data
were analyzed by using ANOVA and the
means and the standard errors of data were
calculated with SPSS software [13].

3. Results and Discussion

Proliferation of shoots

A number of experiments were conducted
with a view of finding out optimum culture
condition for maximum shoot multiplication

from the culture of rhizome explants. Multiple
shoots were found to develop from the
rhizome explants when they were cultured on
MS medium supplemented with BA alone and
combination with NAA, IBA (Table 1).
Generally, in most of the treatments, initiation
of multiple shoots was observed within four
weeks of culture. The best shoot proliferation
from the explants was observed in MS
medium with 2.0 mg/1 BA and 0.2 mg/1 NAA.
In this treatment, 85% of the cultured explants
produced multiple shoots and the number of
shoot per culture was 19.40£0.42 and average
length of shoots per culture was 6.10+0.32

(Fig.1).

Similar results were observed on the same
medium for shoot multiplication of K. galanga
[8, 9, and 14] K. rotunda, Curcuma sp. [15] and
Alpinia calcarata [16].An alternative approach
to increase the number of shoot formation has
been reported in ginger where MS medium
containing BA with NAA was used to multiply
shoots [17] incubated explants showed shoot
initiation. Almost similar result was obtained
by Haque [18] and Rahman [19] worked with
the plants of same nature such as ginger and
turmeric.

Fig.1. A-D: Plantlets regeneration from rhizome lateral bud explants of Kaempferia galanga L. under in vitro

condition

A Shootbudsiitiation B. Easly stage of development of multiple shoats C. Well developm ent of multiple shoots D. Elongation of multiple shoots
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Rooting of the proliferated shoots

Root development was induced in the in
vitro proliferated shoots by culturing them on
half strength of MS medium with 1.0 mg/1 of
NAA and 1.0 mg/1 of IBA (Table 2). Among
different types of auxin used in the present
experiment, IBA was found to be the most
effective at different concentrations tested for
producing roots on bases of micro-shoots.

Among different concentrations of IBA, 1.0
Table 1. Effect

mg/1 was found to be the best concentration of
auxin for proper rooting of K. galanga in which
96% shoots rooted within four weeks of
culture. The similar results were also reported
in K. galanga by Shirin [9] and Swapna [20].
The present findings are in agreement with
those observed in similar rhizomatous plant
species such as ginger [18], Alpinia calcarata [16]

and Curcuma longa [19].

of different concentration of BA alone and

IBA on MS medium for shoot proliferation from rhizome explants.

in combination with NAA,

Growth regulators % of explants showing

Number of shoot per

Average length of

(mg/1) proliferation culture shoot per culture
BA
0 06 1.2040.19 2.44+0.36
0.5 57 5.20+0.45 3.24+0.24
1.0 63 6.40+0.35 4.3240.19
2.0 7 8.20+0.40 5.48+0.26
3.0 50 7.00+0.50 3.70+0.24
fg:':?'“ s 9.00+0.35 4.62+0.45
o 6 7.60+0.26 4.2640.21
05 o 5.40+0.30 3.5040.12
2 0+0.1 80 14.60+0.27 5.78+0.24
g g5 19.40+0.42 6.10+0.32
105 55 7.60+0.15 4.1620.19
3.0+0.1 47 6.20+0.40 3.92+0.34
+0.2 40 4.20+0.41 3.38+0.24
+0.5 36 3.80+0.31 2.82+0.33
BA+IBA
1.0+ 0.1 56 4.00+0.30 3.2840.23
+0.2 45 4.20+0.24 4.00+0.26
+0.5 33 3.4040.12 2.82+0.42
2.0+0.1 63 5.20 +0.42 4.90+0.14
+0.2 71 6.40+0.17 5.36+0.17
+0.5 53 4.00+0.35 4.74+0.43
3.0+0.1 42 3.40+0.20 2.14+0.23
+0.2 a1 3.80+0.22 2.76+0.21
+0.5 30
2.60+0.35 1.82+0.23

Values are mean+SE(n=>5) of two independent experiments.
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Table 2. Effect of different concentration of auxins on adventitious root formation from

in vitro regenerated shoots.

Percentage of shoots

No. of roots per

Average length of

Conc. of auxin (mg/l) rooted rooted shoots roots
NAA
0.2 75 5.40+0.16 3.74+0.24
0.5 80 6.00+0.23 4.10+0.24
1.0 90 7.60+0.42 5.22+0.46
2.0 70 4.40+0.52 3.34+0.30
IBA
0.2 88 6.40+0.35 4.3240.27
0.5 93 8.20+0.23 5.64+0.23
;:8 gg 10.40+0.84 6.30+0.34
AA 5.20+0.28 5.28+0.56
02 45 3.40+0.29 3.26+0.23
0.5 53 AU ~EOT
10 67 4.80+0.24 3.58+0.42
3.00+0.31 2.82+0.20

Values are mean+SE(n=>5) of two independent experiments.

Establishment of plantlets under ex vitro
condition

The in vitro regenerated plantlets were
transferred to soil. Before their transplantation,
the root systems of the plantlets were made to
agar gel free by continuous flushing of running
tap water. Then, the regenerated plantlets were
transferred to plastic pots for hardening in a
mixture containing red soil, sand and
vermiculate(1:1:1). It was observed that 81% of
the plantlets could be established under ex
vitro conditions. The use of sufficiently porous
potting mix that allows adequate drainage and
aeration has been recommended for fast
acclimatization of in vitro regenerated plants
[21, 22]. Rest of the transplants could not
survive either due to wilting caused of hot and
dry atmosphere or microbial overgrowth that

caused damping off and necrosis of transplants.

These results demonstrate that K. galanga can

be micropropagated readily with above said
methods and medium.
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