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It vitro multiplication of Curcuma longa Linn.—an important
medicinal zingiber
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Abstract

Curcuma fomga Linn. i3 a herbaceous percrnial plant belonging 1o the family Zingiberaceae. In vilrs
prodocal fir the regenersthon of plantlels from the sprouted rhizomes of lurmeric was optimized, Murashige
and Skoog media supplemented with differemt concentrations and combinations of cyiokinins and varied
percentage of sucrose were experimented. Murushige and Skoog media supplemented with beneyl aming
benzene (BAP) al the concentration of 2mg/l and sucrose T% showed the best regeneration in comparison
to Kinetin when wied singly. Combination of 2mg/ BAP and 3mgT Kinetin resulted in highest number of
shoods. The same media showed spontanecus rooting. Healthy regencrated plantlets were sclected for
hardening in sterile mixture of garden soil and sand in the ratio of 1:1, Ninety three percent of the
mnecropropagated plantlels survived (o matusity when transferred o soil.

Keywords: Beneyl amino purine, Cywokinin, Cureums fonga, Kinetin, micropropagnted plantbets.

Turmeric {Cwroums fonge Linn) belongs 1o the family
Zingibernceae. It 5 a perennial rhizomatous herh
supposed to have Indian origin {Ghani, 1998) and is
imed bath & fod and medicine. Also known as the
golden spice as well as the spice of life, it i found
growing well in the hilly arcas of both the Western and
Eamern Crhats. Currently 0 is cultivated in both the
tropical and subtropical pars of the world (Ghani,
159%).

Tameric i5  traditionally used mainly as spices,
pigments and medicine, Turmeric has efficacy in both
pharmacolopical a5 well as clinkcal snedbes used 10 cure
different diseases like dyspepsia (Thamlikitkol er al
1985), peptic uloers (Prucksumand e al 2001). and
gastric ubcers (Muderi #f al. 1981; Sakai v @l 1989,
Rafarullah of of 1990; Kostichaiwal of of 1993; Masuds
el 1993) The cesential oll obained from the plant
can be used as antacid, carminative. stomachic and tonic
(Ghani. 1998; Kinikar ef ol.. 1996). The pharmacology
of curcumin comairsd in hemeric was investigated and
it proved that curcumin has anti-inflammatory activity,
which returms the levels of serem glutamic oxaloacetic
ransaminase and serum  gliamic  rnsaminase o
rormal after i sdministration o inflamed ras (Seimal
and Dbhawan, 1973),

In recend years, tissue culture technique has been used
for the larpge scale propagation of mamy  plans,
Micropropagation of turmeric is done convendionally by
using recurreny rhizomes, Flowering of furmeric is very
rarg. Even when il flowers, hardly any seed is produced,
8o, #t lesst one heslthy bud containing rhizome pisces
are used by furmeric cullivors us seed. Becouse of this
reasons i B8 necessary too felaln 20:30% of annusl
production  for ruising the following season crop,
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Moregver, #is rhizome multiplication s wery low.
Besides these, they are prome o damages due W
differerd factors such as adverse environment, insect and
pathogen anack etc. Due o the low yield, vulnerability
and higher price of seed, there are major constraints
fsced by the growers for the production of rhizomes,
Mow o dayi. mbcropropagation techniquss have besm
usedd advamageously o conguer such problems in many
vegetailvely propagaied crops & well as decorative and
horticublural plants.

Because of high demand mnd grealer economsc
imporance Zlong with s medicinal imponance. i s
caseqtial to develop a suitable peotocol for mass
production of disease resistant planis through tissse
culture techmique, The suitohle protocols for in vito
regeneration of plamiets of turmeric have also been
reposicd (Balachandran of @, 1990; Modagauda of ai
1978}

in the present paper an anempd was made to set up &
protocol for the fa witre propagation of Curowma langa
i get dizease free plantlets,

Materinls and Methods

Sprouied rhizomes were collected from the field grown
P:II.I'I-E of furmeeric {fﬂ'tmm Jnngﬂ' Linm.). 'l'h:} W
then brought 1o the laboratory and processed Tor asaplic
culture, They were washed cancfully under ramning tap
water 0 remove the soil Buds which emerged on
rhizomes were excised with sharp blade and were
surfnce sterilized by immersing in 1% eximan for 10 min
and then woshed 5 times with douwble distilled water Bar
§ min gach. After that, these were dipped in 01%
imerguric chloride for 1 min, then again wished 5 times
wiih sierlle double dissilled water to remove the tnices of
meercuric chloride under o laminar fow cabinet, Mew,
ihey were reated with 70% cthanol fir | min and



Figl Simges of micrapropagation of Curcuma fomga Limn, (a) Bhiromaloes bed of Curcwma inedssted on M5 moedia (b Forma-
tzan of planibzes. (o) and (d) roolmg Bom o vieo regeseraled plantets. (oh Transled and Bardening of v witea grown plantlets m
besiver conkaaning sud and sand
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Tablel: Effect of BAP and Kinctin on the regeneration
of Cierenma longa Linn, in MS media with 1% sucrose
whin imed aloae.

Harmones M S Medinm with 3% sucrose
{mg1) Mo, of Shoots _ Height of Shoots (cm)
BAP
| 1.93+0. 34 R ERR
2 41013 SHRX=0L10
L B2+ 04l f 10 4 D60
| G534 & DD BG3 £ 021
L] 480& 010 453 £ 0.0
Kinetin
| 1953 034 L2+ 01
2 297023 3304+ 0.H
3 167+ 049 438+ 050
4 547+ 029 627 & 042
] 4,67 + 0.06 480 0,04

fimally, washed several times with sterile double distilled
water for 10 min each,

After surface glerilization, rhizome buds were rimmed
in 2-3 mm height and blotied dried on sterile blotting
paper and inoculated on the Murashige and Skeog
mediom {(Murashige and Skoog, 1962) for shool and
root  development, Different  concentrations  and
combinstions of cytokinins like BAP (benzyl smino
purine) and Kinetin were experimented in this study. To
access the effect of different phytchormones sucrase
wis ussd a5 8 carbon source 3 the rate of 30mgl in the
present experiment. Agar al the raie of Bmg/l was wsed
2 n solidifying agent in the culture media The pH of
ihe medin was adjusted to 5.7 = 0.1 with 0L1N NaOH ar
1IN HCI prior to the addition of ager, Followed by
autoclaving at 121 ® ¢ for 20 min &t 15 psi. The growth
regulators were filtered sterilized and powred w the
culture media. Then slants were prepared in & laminar
flow cabinet, After 20 min the media became solidified
ini the test-tubes and inoculations of explomts were done
carcfully. Culures were incubsted at 25 " ¢ with a
photoperiod of 16 hrs at 2000-3000 fux light intensity of
coal white flucrescent light.

From ihe im witro repenerated plambers, the heanby
planticts baving good numbers of root wene selecied for
hardening. The plantlets were removed from the media
and were washed with double distilled water properly 10
get rid of the traces of agar sticking to the roats. The
plantlets were then transplanted into beaker containing
suloclaved mixture of soil and sond (1:1), Later they
were iransferred o the garden and planted in the fizld
afler & month

Data related 1o heaght of the plants, number of shools
produced per plant were recorded,
Results and Discussions

The explams prolifernied within 20-25 days afler
inoculation, But after few davs of inoculstion B wes
found thal some of the explanis were conlaminated with
fungi and bacteria, Such contamineted cublures were
rejected and kept oul from the culnre wom. Suribee
sterifization with 0.1% HgCly selution for about 3 min
resulted in fungal contamination of the cultured explants

ofier few days of meubation. Hul when the explanis
were treafed with 0, 1% HgCly for abowt 19 min meare or
bess conlamination free cultuwes were oblaingd. These
cxplanls remained green and healihy  growth  and
privlileration of acllary shoats can be obderved,

Explants grown on the Bmal mediuen did not produce
showts, roods or callus. To find owt the optimam calture
comdition for maximum shoot and ropt proliferation
from the cultured explants, different experiments were
comducied with different hormonal concentratins.

Different stages of micropropagation of Curcuma fong
Linn (Fig. 1} M5 media supplemented with 2mg1 BAP
shawed the maximum rate of shooting as well as roating
{Table 1),

Explants grown on M5 media supplemented with
differem concentration of BAP showed some good
results, It was found that sucrose concentration has a
profound effect on the proliferation and growth of
explants (Table 1) Maximum regeneration was noticed
when  explants were  cubiured on MS  media
supplemented with Imp BAP and 3% sucrose,
Extremely low regeneration was observed when the
media was supplemented with 1% sucrose supplemented
with 2mg? BAP{2.] shoot' explant) and Imgl BAP
(147 shoot’explant), where a3 M5 media supplemented
with 3% sucrose along with Zmg/l BAP{E.4] shoot
explant) and Img/l(E.12 sheovexplant) had hkigh
regencration sates, This il can be infersd from ihis tha
the concentration of sucrese |n the media plays 2 vital
male in regeneratbon of plantbas along with the
phytobarmones.

To ohserve the effects on regeneration differem tvpes of
cytokining like BAP ond Kinetin were added ro the
media {Table 3). Media supplemenied with BAP a1 a
cofentration of 2mgl produced maximum mumber of
plantlets (841}, while maximum number of plantiets in
cme of Kinetin was observed 81 a concentration of 4mg/
(5.47h All the cublures resalted in moderme o
apantanesus rooting. Rahman et & 2004 nlo observed
high elfectiveness of BAP m twrmenc tissue culture,
Lower concsnbrabion of cytokinin in media lod 10 los
namber of planilets while it declined above a eriteal
level. This may be inferred as high concemtration of
cytokinin in the media may produce wome lahikioey
effect and thus the rate of shoating is declined,

Different combinations and concentration of BAP and
Kinetin were also tried 1o see the effect on regeneration.
Media containing 2mg/T BAP and Img/l Kinetin showsd
the maximum number of plantless’ explart (9.60)
fallowed by 3mg/l BAP and dmgl Kinetin (2. 53), where
maximum shoat height (B.30) was obtamed in media
with Zmg/l BAP and 4mg/l Kinctin followed by 2mg
BAP and Imgfl Kinetbn (7.60) Moderste o profuse
rooting was ohsefved in ke most of the combanations
The number af planiles regerrted and the mte of
rooling was found to be proportienal. Thus it can be
concluded that combinmtions of BAP and Kinetin i
e effective than when used singly.

In plont tissue colture, fhe uliimate success of in vitrp
propagated plamiets lies in s growik in the external
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Tablel: | et of different concentrilion of sscmse (V)
and BAP (migT) on ihe regencration of Curcumss fonyi
Lime, o MS medin

Tabled: Filect of dilferent concentratbons of BAP and
Kingtin om the regeneration of Carcimg loage Linm. in
A% media with 3% sucrose,

Concentration AP fmmp M, of Shoniy AP Kinetin MS Medinm with 3% sucrose
of Suornee [ 45) (g Mo of Shools Shool Height ion)
I F | 210 I+ 0@t 34 |70l
i 1 | AT i+d ERFEE 2300 2
1 I LE ) i+3 5 hadh 28 JMen2
- 1 2104 i+ S0 52 A1 Te0 27
] 2 HEN 2+ 57340059 2.6kl &
] ] B.12 2+2 T.4240.1% 2.99:0.22
PR 5. Gk 59 70080, 28
ervirenmental conditions in pots. The in it propagaicd T4 TR0 47 B 30EDA2
planilets with well developed root and shoot system were 34 5.R440.13 27140,
succedsfully  tromsferred  tp the  heaker  contalning 342 7 OR40.20 7 93+
piockaved misimre of soil and sand, Afler hardening the 143 7.2340.29 459050
regencraled plamlels were trarsferred 1o the ficld where Jkd &.5340.30 7,59£0.19
the plambets showed 93% survival to maturicy. e
MNedsgasds  R%  Mascarenhas  AF, Hendre RR and

Thiis based on thess observations, we can conclude tha
this paper may prove weful to gl huge number of
desined culrivar within a wery short span of lims.
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