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ABSTRACT

The purpose of present study wasto devel op amicropropagation protocol
of the important medicinal plant, Ocimum minimum L. from nodal stem
explant. Nodal stem explants were inoculated on basal MS medium
supplemented with different concentrations of 6-benzylaminopurine (BAP),
kinetin (KN) and combination of BAP with indole-3-acetic acid (IAA) for
plant regeneration and 2,4-D were also used for callusinduction. Maximum
numbersof shoot (9.75+0.53) with highest length of shoots (5.95+0.08cm)
were observed on the MS medium containing 1.0 mg/l BAP after 30-35
days of culture. Regenerated shoots were separated and rooted on half
strength M'S medium supplemented with 1.0 mg/l of IBA alone for 25-28
days. Well-devel oped rooted plantlets were transferred to specially made
plastic cup containing a mixture of garden soil, farm yard manure and
sand (1:1:1) in controlled environment for longer duration for achieving
high survival percentage (70-80%) for this plant. Acclimatized plantlets
were successfully grown in garden soil. Thus, first time acomprehensive
micropropagation protocol was developed for Ocimum minimumL. and it
can be used for commercial propagation and in genetic improvement
studies. © 2012 Trade ScienceInc. - INDIA
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INTRODUCTION

Basil belongs to the genus Ocimum L. and also
known as sacred herb of India. The genushasitsgreat
importancein production of essential oilsand aroma
compoundg®®. It isava uable multipurposemedicina
plant which belongsto thefamily Lamiaceseandisdis-
tributedintropical and subtropica regionsof Asia, Af-
rica, Centrd and South America. Itisgroup of acu-
linary herbsand attractivefragrant ornamenta plants*2.
Important essential oil constituents reported from

Ocimumspp. includelinaoal, linayl acetate, geranio,
citral, camphor, eugenol, methyl eugenol, methyl
chavicol, methyl cinnamate, thymol and safrol. These
having immenseval uein the perfumery and cosmetic
industries?.

O. minimumL. isthesmallest basil amongst basl|
plant speciesand known asbush basil. Itisusedinthe
treatment of problemsrel ated to thedigestive system!™.
Theleavesand flowering topsare antispasmodic, aro-
matic, carminative, digestive, gal actogogue, stomachic
andtonic®. Externdly, they areused to treat acne, loss
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of smdll, insect stings, snake bitesand skininfections.
Theleaves can be harvested throughout the growing
season and are used fresh or dried. Extractsfromthe
plant are bactericida and arealso effectiveagainst in-
ternd parasites.

Generally, Basil isconventionaly cultivated by the
seed germination, but themgor problemsrelated with
conventional method of propagation isthat very re-
duced germination rate of seeds (< 10%)124. Many in
vitro studies have been also reported in Lamiaceae
species, including Ocimum basilicum L.[241617
Ocimumgratissimum*®, Ocimum sanctum49; but
to our knowledge there are no previous reports on
micropropagation of Ocimum minimumthrough nodal
stem explants. Inthiswork, acomplete plantlet regen-
eration system was devel oped for thisimportant me-
dicind herb.

MATERIALSAND METHODS

Plant materials

Nodal stemsfrom oneyear old plants of Ocimum
minimum L. were used in the present study. The ex-
plantswere collected from Hi-Tech Horticulture gar-
den of RgendraAgricultura University, Pusa, India,
washed thoroughly under running tap water for 20 min
and then treated with 5% Teepol for 15 min, followed
by 4 rinsesin steriledistilled water. The nodal stems
werethen surface-gterilized with 70% acohol for 1 min
followed by immersionin 0.1% (w/v) aqueous mercu-
ricchloride(HgCl,) solutionfor 3-4 minandfindly rinsed
3or 4timeswith autoclaved steriledistilled water in-
sidealaminar air flow cabinet. The surface sterilized
shoots were cut into 0.5 - 1.0 cm long stems, each
containingasinglenode,

Culturemediaand conditions

The cut stemswerethen cultured individually on
M S medium supplemented with different concentrations
of BAR, KN andin combination (BAP+KN). For re-
generation of compl ete plantlets, i sol ated shootswere
rooted on half strength of M'S medium supplemented
with IBA singly. Both proliferation and rooting media
contained 3% sucrose and gelled with 0.8% agar (Hi-
Media, India). The pH was adjusted to 5.8 with 1IN
NaOH or IN HCI. All mediawere steam sterilized un-
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der 1.1 kg/lcm? pressureat 121°C. The inoculated cul-
turetubesweretransferred to thetissue culture cham-
ber having controlled environment conditionssuch as
temperature 25 ° + 2°C and relative humidity (RH) 50
to 80 %. The continuouslight of about 2 kilolux was
maintai ned through tubelights.

Shoot multiplication

For shoot multiplication, the noda stem explants
were placed on M S medium supplemented with vari-
ous concentrations of 6-benzyladenine (BA, 0.5-2.0
mg/l), kinetin (KN, 0.5-2.0 mg/l) as sole growth regu-
lator and in combinations (BA 0.5 mg/l + 1AA 0.10-
1.0mg/l).

When these shoots attained length of 3-4 cm, they
wereexcised, cut into single segmentsand further mul-
tiplied for four or five subculturesat 15-20 daysinter-
vason MSmediacontaining BA (1.0mgl/).

Rooting of shoots

For root induction, multiple shootsgrowninvitro
were cultured on haf M S basal medium supplemented
with different concentrationsof IBA (0.5-2.0mg/l). The
number of shootsthat produced rootswas documented
after 20 daysof incubation.

Acclimatization

Completerooted plantletswereremoved fromthe
culturemedium and the roots werewashed gently un-
der running tap water to remove agar. Theplantletswere
transferred to plastic pots of 5 cm diameter containing
amixture of garden soil, farm yard manure and sand
(1:1:1) incontrolled environment for longer time. After
acclimatization theplantletsweretransferred toagreen-
housewith smulated habitat and the survival percent-
ageswererecorded.

Satistical analysis

The experimentsfollowed acompletely random-
ized design and were done at least four times. Ten
explants per replicate were used in each treatment.
Data were analyzed by one way ANOVA and the
mean val ues from treatments were compared using
Duncan’s multiple range test at p = 0.05 with SPSS
ver. 16. Theresultswere expressed as meanstSE of
four experiments.
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RESULTSAND DISCUSSION

M S basal™® medium (control) gave no response;
the callusinitiation was started from the basal and cut
portion of theexplants. The2.0mg/l 2,4-D treatment
yielded themaximum callogenesis(90.52%). Thecd-

luswasfriablein nature having yellowish white color
(Figure1a& 1b). The 2,4-D wasmost effectiveinin-
ducing callusformation. In other work, BAP, KN and
BAP+IAA a so showed the callus devel opment but
the frequency of callus formation was very low
(TABLEY).

TABLE 1: Effect of different concentrations(mg/l) of 2,4-D, BAP, KN and BAP+I AA supplemented with liquid M Smedium
on regener ation of shootsfrom nodal stem explantsof O. minimum L. Valuesrepresent means+SE. Means followed by the
sameletter in columnsarenot significantly different by the Duncan’s multiple range test at 5 % probability level.

Callogenesis Callus colour™™¢  Caulogenesis Number of Shoot length
24D BAP KN 1AA (%) /Growth rate (%) shoots [explant™] cm
0.5 - - - 60.83 WY /++ - - -
1.0 - - - 81.54 WY /++ - - -
15 - - - 83.89 YW/ +++ - - -
2.0 - - - 90.52 YW/ ++++ - - -
- 0.5 - - 15.25 WY /+ 82.63 6.74+0.41 4.91+0.08'
- 1.0 - - 20.85 WYF/+ 90.86 9.75+0.539 5.95+0.08¢
- 15 - - 22.50 WY /+ 82.63 6.66+0.23' 4.46+0.12°
- 2.0 - - 21.25 WY /+ 81.94 5.83+0.16° 3.764+0.05™
- - 05 - 10.50 WY /+ 77.23 2.75+0.08% 3.75+0.04™
- - 10 - 12.25 WY F/+ 86.95 4.08+0.15% 4.91+0.04"
- - 15 - 15.25 WY F/+ 74.10 2.75+0.08% 4.29+0.12%
- - 20 - 16.50 WY F/+ 70.83 2.33+0.13? 3.54+0.08°
- 0.5 - 010 18.25 WY F/+ 83.60 3.08+0.15° 2.78+0.10%
- 0.5 - 025 20.75 WY F/+ 88.64 5.664+0.19¢ 4.80+0.12'
- 05 - 050 23.50 YW+ 86.10 4.41+0.08° 4.04+0.04%
- 0.5 - 1.00 22.50 WY F/+ 78.81 3.4140.16™ 3.49+0.20°

Colour : Y =Yellow, W = White/ Nature : F = Friable/ Growth rate: + = poor, ++ = good, +++ = very good, ++++ = excellent

Inmultipleshoot proliferation nodal stem explants
showed better responsethan other explantsviz, leaves
and inter nodesfor thisreason all experimentswere
carried out using noda stems. Thenoda stem explants
under direct organogenesison M S medium supple-
mented with various concentration and combinations
of BAP, KN and combination of BAPand IAA were
studied (TABLE 1). The 1.0 mg/l BAP treatment
yielded the maximum regeneration (90.86%) and the
maximum number of multipleshoots (9.75+0.53) with
the maximum shootslength (5.95+0.08cm). O. mini-
mum did not showed good response towards plant
regeneration in M S medium in the presence of BAP
combined with auxins (IAA) asreported by various
authorsin O. basilicum*&1517, Between cytokinins,
BAPwasmoreresponsivethan KN (TABLE 1) and

thesefindingswere consonancewith earlier reportsin
O. killimandscharicum*®, in O. gratissimum, O.
viridae, O. americanum, and O. sanctum® and in
Coscinium fenestratunY,

After 30-35 days, thewel |-devel oped shootswere
transferred to half strength M S medium supplemented
withBA singly. Indifferent concentration of IBA tested
(TABLE 2), 1.0mg/l IBA in haf strength M S medium
wasfound to be most appropriatefor rooting (Figure
1g). Thestimulatory effect of IBA on root formation
has been reported in many other medicinal plant spe-
cies, including Ocimum basilicum*”, Picrorhia
kurrooa®, Murraya koenigii® and W. somniferal?.
Root devel opment was dow at higher IBA concentra:
tionsand theseresultsarein accord with findingsfrom
previous studies'’,

BioTechnology

An Tudian Yourual

——



188

In vitro regeneration of Ocimum minimum L. - The smallest basil plant

BTAIJ, 6(6) 2012

FULL PAPER o

TABLE 2: Effect of IBA concentration on root induction
fromin vitro raised shootsof O. minimum L. after 25-30
days of culture. Values represent meanstSE. Means
followed by thesameletter in columnsarenot significantly
different by the Duncan’s multiple range test at 5 %
probability level.

IBA Rooting  Number of roots  Root length
(mg/l) (%) [shoot™] [cm]

0.5 87.50 2.66+0.19° 1.95+0.05%

1.0 97.50 4.24+0.08° 2.95+0.04°

1.5 85.00 2.75+0.16° 2.24+0.082

2.0 80.00 1.83+0.09% 2.22+0.19°

Figurel: Micropropagation of Ocimum minimumL. (a-b)
Callusinduction from cutting edges of nodal stem explants
on M Shasal supplemented with variousconc. of 2,4-D (0.5-
2.0mg/l). (c-d) Shoot proliferation from nodal stem explants
on M Smedium supplemented with BAP (1.0 mg/l) after 30
daysof culture. (e-f) Shoot proliferation from nodal explants
on M Smedium supplemented with constant concentration
of BAP (0.5 mg/l) and varying concentrationsof |AA (0.1,
0.25, 0.5 and 1.0 mg/l) after 25-45 days of culture. (g)
Formation of rootsfrom regenerated shootscultured on %
MS Medium supplemented with IBA (1.0 mg/l). (h) O.
minimum plantletsdeveloped in vitro, transferred toplastic
cupscontaining gar den soil, farm yard manureand sand
(L:1:2).

CONCLUSON

The present study offersamicropropagation pro-
tocol for development of highest multiple shoots of
OcimumminimumL. Presenceof 2,4-D inthemedia

causes callusing of explants. M S basal medium with
lower concentration of BAP (1.0 mg/l) showed the best
effect onitsshootsproliferationintermsof itsheight
and morphol ogy. Hence, areliable micropropagation
protocol for this speciesfrom noda stem explantshas
been devel oped, which can ensurelarge scale propa-
gation, aswell asitsex situ conservation of thisimpor-
tant aromatic and medicina herb.
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