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A Valuable Spice Plant in Bangladesh
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Abstract: Sprouted rhizome buds were collected from the field grown one year old rhizomes and surface
sterilized by treating them with 0.1% HgCl, for 14 min. The dissected thizome bud explants (ca.l cm) of turmeric
were cultured in MS medium supplemented with different concentrations and combinations of cytokinin and
auxin. The best result towards development of multiple shoot from the cultured explants was obtained when
MS medium was supplemented with 2.0 mg 17" of BA. Rooting experiments with half strength of MS medium
and various concentrations of NAA, IBA and IAA revealed that 0.1-1.0 mg 1™ of any auxins was found to be
effective for rooting. But root forming performance of TBA was proved to be the best among the three auxins
tested. Rooted shoots (plantlets) were gradually acclimatized and successfully established in plastic pot
containing garden soil under natural condition. About 70% of the transplanted plantlets survived and were

eventually established i the field.
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INTRODUCTION

Turmeric (Curcuma longa Linn.) is a perennial
rhizomatous herb. Tt is believed to be originated in India
as wild turmeric and 1s found growing in the hully regions
of Western and Eastern Ghats. It 1s now cultivated
throughout the Indo-Malayan realm as well as other
tropical and subtropical parts of the world!".

Turmeric 1s traditionally used mainly as spices and
plgments but it 15 also an important medicinal plant whose
fresh rhizome and dried powder are popular remedies for
disorders of blood and various skin diseases. It 1s also
externally used for pains and bruises and for
beautification of fawrsex. The rhizome juice 13 used as
anthelmintic as well as in asthma, gonorrhea and urinary
diseases. The essential oil of the plant is used as antacid,
carminative, stomachic and tonic™?.

In conventional method, turmeric 13 propagated
vegetatively by perennial rhizomes. Low productivity,
disease susceptibility and higher cost of seed rhizome
production are major constramts faced by the growers. In
the recent decades micropropagation techniques are
being profitably used to overcome such constraints in
various vegetatively propagated crops as well as
ornamental and horticultural plants™. Considering high
demand and greeter economic and medicinal value of
turmeric, it is necessary to develop a suitable protocol for
mass production of disease free stocks through tissue

culture technique. There are many reports on in vitro
propagation of some rhizomatous plants like ginger™?
cardamom!” and Alphinia calcarata®. The tissue culture
protocols for turmeric have also been reported by very
few workers™"”. However, in Bangladesh no previous
work was done on the in vitre propagation of this plant.
In the present study an effort was made to establish
a protocol for the in vitro propagation of turmeric from
rhizome bud. This work 1s obviously a first step mn the

advancement of turmeric tissue culture in Bangladesh.
MATERIALS AND METHODS

Rhizome buds were collected from the sprouted
rhizomes as well as field grown plants of turmeric, they
were brought to the laboratory and processed for aseptic
culture. For surface sterilization the rhizome buds were
excised, cleaned thoroughly under continuous flushing of
running tap water for 20 min and then washed with a
solution of antiseptic [Savlon 5% (v/v)] for 10 min. The
explants (rthizome buds) were then washed repeatedly with
distilled water and finally treated with HgCl, (0.1%) for
14 min in a laminar flow cabinet and washed three times
with autoclaved distilled water to remove any trace of
HgClL,

After surface sterilization, rhizome buds were trimed
to appropriate sizes and cultured on the MS medium for
shoot multiplication. The basal medium used for all
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the experiments were Murashige and Skoog mineral
formulation (MS3) containing standard salts and vitamins,
30 g ml™" sucrose and 7 g ml™" agar. The media were
variously supplemented with 6-benzyl adenine (BA) and
Kinetin (Kn) either individually or m different
combinations with auxins, o-naphthaleneacetic acid
(NAA). The pH was adjusted to 5.7£0.1 before adding
agar and the media were auteclaved at 1.1 kg cm ™ for 20
min at 121°C. Cultures were incubated at 25+1°C with a
photoperiod of 16 h at 2000-3000 hux light intensity of cool
white fluorescent light.

RESULTS AND DISCUSSION

Establishment of aseptic culture: The thizome buds from
the fresh sprouts and young plants of turmeric were

Table 1: Effects of different concentrations of BA alone and in combination

with NAA on shoot proliferation from rhizome bud explants.

There were 15 explants in each treatment and data (=+SE) were

recorded after 6 weeks of culture

% of Average

Growth explant length
regulators showing No. of per of shoot
(mg1™) proliferation shoot culture per culture
BA3
0.5 65.0 7.8+£0.92 4.0+£0.38
1.0 75.0 8.2+0.42 5.5+0.98
2.0 100.0 14.5+1.82 6.2+0.04
3.0 75.0 12.0+1.22 4.0£0.95
4.0 70.0 11.2+1.10 3.3+0.62
5.0 60.0 10.3+1.01 3.8+0.62
Kn
0.5 45.0 4.4+0.91 3.0+£0.48
1.0 50.0 5.0£0.25 3.9+£0.41
2.0 55.0 7.5+0.82 5.0+0.52
3.0 60.0 7.0+0.51 5.0+0.32
4.0 40.0 6.2+0.42 4.5+0.25
5.0 30.0 5.5£0.35 3.2+0.15
BA +NAA
1.0+0.1 60.0 5.5£0.52 3.7+0.33
+0.2 67.0 6.3£0.32 4.7+£0.42
+0.5 67.0 6.3£0.27 4.3+0.33
+1.0 73.0 6.3£0.42 5.3+0.52
2.0+01 80.0 6.6+0.33 5.2+0.42
+0.2 87.0 7.1+£0.21 6.340.33
+0.5 73.0 5.3£0.34 5.340.25
+1.0 67.0 5.510.44 4.4+0.35
3.0+01 53.0 4.3+0.21 4. 5+0.44
+0.2 60.0 4.2+0.25 4.5+0.35
+0.5 47.0 3.3£0.32 3.5+0.52
+1.0 40.0 2.5£0.33 3.0+£0.22
Kn +NAA
1.0+0.1 33.0 1.5+0.31 2.3+0.23
+0.2 40.0 3.4+0.15 2.8+0.22
+0.5 53.0 3.2+0.25 3.1+0.15
+1.0 47.0 2.3£0.23 2.5+0.16
2.0+01 53.0 3.2+0.21 3.5+0.22
+0.2 67.0 5.2+0.31 5.0+£0.41
+0.5 60.0 4.2+0.41 4.0£0.42
+1.0 47.0 3.3£0.25 2.1+0.02
3.0+01 47.0 2.8+0.19 1.5+0.21
+0.2 53.0 3.4£0.25 2.1+£0.12
+0.5 47.0 2.6:0.33 1.8£0.10
+1.0 40.0 4.1£0.15 2.7+0.22
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Table 2: Effects of different concentrations of auxins on adventitious roat
formation from in vitro shoots. There were 18 shoots in each
treatment and data (=+8F) were recorded after 6 weeks of culture

Conc. % af No. of Average
of auxin shoots roots per length of
(mg ™) rooted rooted shoots roots (cm)
NAA

0.1 100.0 7.5+0.62 6.2+0.21
0.2 100.0 10.5+1.81 6.3£0.31
0.5 94.0 10.8+1.02 6.1+0.45
1.0 82.0 14.441.23 4.3+£031
IBA

0.1 100.0 5.6+0.31 5.3+0.28
0.2 100.0 15.4+1.23 6.3+0.92
0.5 100.0 10.54+0.99 5.2+0.51
1.0 82.0 7.8+0.25 4.5£0.61
IAA

0.1 61.0 2.340.21 3.2£0.25
0.2 56.0 3.5+0.32 4.1£0.21
0.5 44.0 5.8+0.22 3.2+0.22
1.0 50.0 4.2+0.31 2.9+0.23

delicate in nature and found to be very vulnerable to
HgCl, treatment. However, surface sterilization with 0.1%
HgCl, solution for 5 min resulted in contamination of
about 50% explants. The cultured explants showed fungal
contamination within five days of incubation. About 90%
contammation free cultures were obtamed when the
explants were treated for 14 min with 0.1% HgCl,. These
explants remained green and also showed healthy growth
and proliferation of axillary shoots from the basal nodes.
The primary establishment of the aseptic cultures in vitro
needed surface sterilization of the explants from the ex
vitro grown plants. Among several chemicals, HgCl, is
considered as a potent surface sterilizing agent; however,
its residual inhibitory effect 1s also greater than the other
sterilizing agents commoenly used in plant tissue
culture™ ¥ As rhizome surface of turmeric is rugged and
covered with scaly leaves so use of a strong sterilant like
HgCl, was essential. Many other reports on using HgCl,
for surface sterilization of difficult explants from ex vitro

grown plants support present study™*".

Proliferation of shoots: Different experiments were
conducted with a view to finding out optimum culture
condition for maximum shoot multiplication from cultured
explants. Multiple shoots were found to develop from
rhizome bud of both the sources when cultured on MS
medium supplemented with BA alone or n combination
with NAA. However, initiation of multiple shoots in most
of treatments was observed within three weeks of culture
(Fig. 1A). The best shoot proliferation from rhizome bud
explants was observed in MS+2.0mg |~ BA (Fig. 1B-F).
In this treatment, 100% of the cultured explants produced
shoot where number of shoots per culture was 14.5+1.82
and average length of shoots per culture was
6.2+0.04 cm (Table 1). Almost similar result was obtained
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Fig. 1: A-H: Multiple shoot regeneration from rhizome bud explant of turmeric through tissue culture technique
A: Shoot buds initiation from rhizome bud explant on MS containing 2.0 mg 1=' BA after two weeks in culture
B and C: Development of multiple shoot buds on same medium after four and five weeks in culture, respectively
D: Development and elongation of multiple shoots on same medium after seven weeks in culture, respectively
E: Elongation of shoots on same medium after eight weeks in culture
F: Elongated multiple shoots on same medium after ten weeks in culture
G: Roots development in turmeric on ,, MS medium 0.2 mg I~' IBA after six weeks in culture
H: Regenerated plantlet of turmeric transplanted in plastic pot under ex vitro condition
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by Balachandran et al®, Hoque et ol and
Keshavachandaran and Khader™*.

The effect of BA and NAA on shoot imtiation and
multiplication from the cultured rhizome bud explants on
MS medium was also studied in the present investigation.
Different combinations of BA (1.0-3.0 mg 1I7') and NAA
(0.1-1.0 mg 1™") were used for this experiment. Best
response was observed in 2.0 BA+0.2 mg 17" NAA
supplemented MS medium and almost 87% of the
incubated explants showed shoot initiation. The present
finding is in agreement with that of Inden et al"” who
obtained good response for multiple shoot regeneration

of ginger on MS medium containing BA with NAA.

Rooting of the proliferated shoots: Root formation was
mnduced 1n the ir vitro proliferated shoots by culturing
them on half strength of MS medium with 0.1-1.0 mg 1™
either of NAA, TBA or TAA. Among the three types of
auxin used 1 the present experiment, IBA was found to be
most effective at different concentrations tested for
producing roots on base of microshoots (Fig. 1G). Among
the various concentration of TBA, 0.2 mg 17" IBA was
found to be the best concentration of auxmn for proper
rooting in which 100% shoots rooted within six weeks of
culture (Table 2). The findings are in agreement with those
observed in other rhizomatous plant species such as
ginger'™, Alpinia calcarata ® In vitro regenerated
plantlets those were transferred onto the soil, about 70%
of them could tolerate transplantation shock and survived
under ex vitro environment (Fig. 1H). Rest of the
transplants could not survive either due to desiceation or
microbial over growth that caused necrosis.
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