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ABSTRACT

In vitro regeneration of plants using adventitiouts as explants in T. indica has been studiedth& present
study, various auxins such as 2,4-dichlorophencetfa@cid (2,4-D), indole butyric acid (IBA) and ptathalene
acetic acid (NAA) alone were tested at differemiaamtrations on Murashige and Skoog (MS) mediurh 846
sucrose. Maximum shoot regeneration (25.0) perttneat was achieved when adventitious roots wereired
with IBA at 2.0 mg/L concentration. Shoot bud eliian was achieved on MS full strength with BAR.At mg/L
and rooting was on MS half strength medium with B/0.2 mg/L concentration. Plants were establisirec
potting substrate. The present protocol will seag alternative mean for in vitro clonal propagatiaf this
endangered plant of immense medicinal value.
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INTRODUCTION

Tylophora indica(Burm.f.) Merrill, a member of Asclepiadaceae isiauportant indigenous medicinal plant found
in restricted localities in Indian sub continenhelroots possess stimulant, emetic, cathartic,ctapmt, stomachic
and diaphoretic properties and are used for ttarrent of asthma, bronchitis, whooping cough, dsgndiarrhea
and in rheumatic pains. The pharmacological ingaesitns have confirmed the anti-asthmatic effedt#soleaf
extracts [1] and the plant contains several phémaimdolizidine alkaloids [2]. The major alkaloiglaphorine has
been reported to have immunosuppressive, antinmflatory [3] and antitumor [4] properties. Thus giant is in
great demand for the production of traditional anddern medicines. Therefore, the availability ofetiable,

in vitro clonal propagation system would provide an altéveatethod of propagation to meet the pharmacdutica
needs and also for effective conservation of thigdrtant plant species.

Documented literature reveals that there are laniteports onin vitro propagation ofT. Indica Although
micropropagation ofT. indica by axillary shoot induction and adventitious shpobduction [5, 6] and callus-
mediated somatic embryogenesis from leaf [7, 8]iatet nodal [9] explants have been previously regeh further
improvement of the techniques is a continuous E®ce

Root tissue has been proven to be highly regeneratiplant and is relatively easy to maintain arahipulatein
vitro [10, 11]. Besides, shoots developing on rootshefsame plant have been reported to be genetisailyrm
and the method, an alternative way for clonal pgagian [5]. The present report communicates a cymible
protocol for regeneration of well developed andlthgaT. indica plantlets via adventitious root culture. The
findings will be useful in conservation and massdtiplication of this endangered medicinal plant.
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MATERIALSAND METHODS

Explant Source

In our previous study on induction of adventitiow®ts inT. Indica[12], adventitious roots were successfully
induced from leaf explants on MS medium supplengntéh 1.0 mg/L IAA. Induced adventitious roots wer
further multiplied, subcultured and maintained o8 khedium. Six weeks olich vitro developed adventitious roots
were used as an explant material for shoot orgaresie Aseptically removed adventitious roots wegeatedly
washed in sterile distilled water to free them fragar adhering to the surface. Subsequently theg imeculated
on the culture medium for shoot organogenesis.

Medium and Culture conditions

MS medium [13] supplemented with phytohormones a¥dsucrose was solidified with 0.8% agar (w/v) &imel
pH of medium was adjusted to 5.8 before adding agdrsterilized by autoclaving at 15 Ibs (1.8 kdZympressure
at 121°C for 15 minutes. Cultures were incubated at 25°& for 16 hours in light (illuminated by 40 watt
fluorescent tubes, 56E m? s*) and for 8 hours in dark cycle.

In vitro shoot Organogenesis

T. indica adventitious roots were inoculated on MS mediumtaioing varying concentrations of phytohormones
viz 2, 4-dichlorophenoxyacetic acid (2, 4-D; 0,,019, 2.0, 5.0 and 10.0 mg), indole butyric a¢®iA; 0, 0.5, 1.0,
2.0, 5.0 and 10.0 mg) amgtnaphthalene acetic acid (NAA; 0, 0.5, 1.0, 2.@ &nd 10.0 mg) alone. In each
experiment 30 explants were cultured and all theegrents repeated thrice. MS medium lacking ptotvth
regulators served as control. Data on average shouber per explant was recorded after an intesf/dl weeks.
Once the culture conditions for optimum shoot irtdrcfrom root explants were established, routinbcsilturing

of developing shoots was carried out at an inteofavery three week onto fresh medium.

Elongation and Rooting medium

Shoot buds obtained from initiation medium wereasafed and cultured individually on elongation noedi
consisting of full strength MS with 0.1 mg/L BAPh@& cultures were maintained at above mentionediatdn
culture room conditions. The induction of roots vedtained on MS half strength medium supplementild &2

mg/L IAA.

Acclimatization

Rooted plantlets were gently washed under runrapgwater and transferred to small pots containtagls coco-
peat, sand, and soil [1:1:1 (v/v)] and covered wptrforated polythene bags and maintained in ciltaom
conditions. The plantlets were suitably irrigateithwMS quarter strength nutrients every alternasg. dThe
polythene bags were periodically withdrawn to aueliize the plantlets and when new leaves starteztggny the
bags were completely removed. Hardened plantlet® wabsequently transferred to pots containing saihd:
manure (1:1:1) and shifted to green house for &urgliowth and development.

Statistical Analysis
Experiments were done in triplicate and resultsensrbjected to analysis of varianéeNOVA and mean values
were separated according to Duncan’s multiple raegeatP = 0.05.

RESULTSAND DISCUSSION

Various concentrations of plant growth regulatoesemested on adventitious root explants from OgA_nto 10 mg
L™ The root explants turned green within one weekulfure (Fig. A). Shoot bud formation was direcdb@ess or
sometimes associated with callus formation (Figar8l C). After 4 weeks in culture, well developedathbuds
were observed in root explants (Fig. D). The higleduction of organogenesis of 25 plantlets peatiment was
observed in adventitious roots after four week® ing/L IBA (Table 1).

In the present experiment, the development of shaais greatly affected by the type and concentraifogrowth
regulator in the medium. The organogenesi§.imdicaoccurred mostly in culture medium containing IBA.the
absence of IBA, no response was observed and titesthiconcentration (10 mg/L IBA) was not favorakbde
organogenesis. No shoot regeneration was obsenvethei media with NAA at concentrations higher than
1.0 mg L*. There was no response in the treatments whicbhiad 2, 4-D as growth regulator. Elongation of
regenerated shoots was achieved on full strengthmé8ium with 0.1 mg/L BAP (Fig. E). The elongatdwats
were rooted on MS half strength medium supplemenigid 0.2 mg/L IAA. The rooted plantlets, when tséerred

to pots (Fig. F), survived at 80% survival rate.
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Our experiments indicate that adventitious roottures of T. indica have the potential to form adventitious
buds/shoots. In anatomical analysisro¥itro wild tomato (ycopersicon peruvianum, L. chilereedL. hirsutun),
the formation of buds in the roots, which can adsour direct or indirectly, depending on the gepetysed as
reported by Perest al[14]. In vitro shoot initiation from root segments has been regloiri Dalbergia sissoo [15];
Citrus sinensis [16]Citrus mitis[17]; Averrhoa carambold18] and Clitoria ternatea[19]. Plant growth regulator
IBA has been reported to involve in shoot inductamd proliferation inAegle marmelo$20]; Aloe Vera[21];
Catharanthus roseu22]; Rosa miniaturg23].

Fig. A: Root explantsturned green after oneweek of culture

Fig. B: Callusformation from root explants showing small shoot buds
Fig. C: Direct shoot bud formation from root explants

Fig. D: shoot buds after four weeksin culture

Fig. E: Elongated shoots on elongation medium

Fig. F: Rooted plantletstransferred to small pots

In the present study, root explants were taken fimwitro adventitious roots growing in auxin-rich medium. On
placing the explants in another auxin-rich mediumyrbe an inhibiting factor for shoot bud differexiton while
facilitating lateral root formation. Contrastingliy, our study IBA when tried at different concetitvas was found
to be more responsive and induced adventitioustdhads. The endogenous concentration of cytokindy imave
influenced the response in the present study. Budtudies are needed to study this contrastingorese inT.
indicaand explore the new alternative meandfforitro clonal propagation of this endangered medicinaitpla
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Table 1. Effect of auxins on shoot regener ation using adventitious roots as explantsin Tylophoraindica ?

Concentration Number of % of explants Mean number
Phytohormone (mg/L) explants (roots) forming shoot of shoots per
cultured buds treatmerit
NAA 0.0 30 0.00 0.00 e
0.5 30 8.00 0.00 e
1.0 30 15.00 1.33d
2.0 30 11.00 0.00 e
5.0 30 6.00 0.00 e
10.0 30 0.00 0.00e
IBA 0.0 30 10.00 0.00 e
0.5 30 20.00 1.33d
1.0 30 35.00 3.33¢c
2.0 30 64.00 25.00 a
5.0 30 30.00 11.00 b
10.0 30 15.00 1.66d
2,4-D 0.0 30 0.00 0.00 e
0.5 30 0.00 0.00 e
1.0 30 0.00 0.00e
2.0 30 2.00 0.00e
5.0 30 7.00 0.00 e
10.0 30 0.00 0.00e

#Data were collected after 4 weeks of culture.
PMean values followed by the same letter are natiiigintly different according to Duncan’s multipiange test at P = 0.05.

CONCLUSION

This study has revealed the potentialimfvitro adventitious roots as a source tissue for micnoggation inT.
indica. The explants can be easily and regularly obtaifiech established root cultures and do not require
disinfection treatment. The present protocol wikrefore serve as alternative meansrforitro clonal propagation

of this endangered plant with immense medicinaleal
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