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Abstract: Rauvolfia tetraphylla L. is an endangered woody shrub belongs to the family Apocynaceae. It is an
endangered plant species of medicinal importance. An optimal micropropagation procedure was achieved using
nodal segments with two axillary buds as explants. A concentration of 0.5 mM kinetin in Murashige and Skoog
liquid basal medium was found to be optimal for micropropagation. In vitro plantlets were transferred to pots
containing  a  mixture of vermiculite and soil (1:1) for acclimation for a period of four weeks. After this period,
the rate of survival was 100%.
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INTRODUCTION shrub belongs to the family Apocynaceae. The plant is

Plants are a valuable source of a vast array of diseases, hypertension and various psychiatric diseases
chemical compounds; they synthesize and accumulate [8]. R. tetraphylla is economically important because of
extractable  organic  substances  in  quantities sufficient the presence of alkaloids, which are localized in the roots
to be economically useful as raw materials for various [9]. The roots are useful in the treatment of hypertension,
commercial  applications.  Industrialization  coupled with cardiovascular diseases and as a tranquilizing agent. The
urbanization is constantly putting pressure on natural extract of the root is valuable for intestinal problems.
resources. Due to depletion of habitat and ruthless Roots are believed to stimulate uterine contraction in case
collection,  medicinal  plants are on the verge of of difficult delivery [10]. Although there are reports
extinction. Hence,  the  conservation  of  these  valuable available on in vitro regeneration of R. tetraphylla L. [8],
genotypes is  imperative.  Plant  tissue culture technology the present work reports an in vitro procedure for rapid
holds great promise for micropropagation, conservation clonal propagation of this species.
and enhancement of the natural levels of valuable
secondary plant products and to meet pharmaceutical MATERIALS AND METHODS
demands and reduce the in situ harvesting of natural
forest  resources.  For mass propagation of medicinal Disinfection  of  the Explants: Shoots obtained from
plant species in  which  conventional  methods  possess plants growing in the greenhouse were used as explants
limitations, in vitro multiplication provides the way out. (Fig. 1). The explants were disinfected by soaking in 70%

There are sufficient reports available about protocols ethanol for 3 minutes, followed by 45 minutes in 0.5%
on in vitro micropropagation of many threatened NaCl with 0.1% Tween 20 before rinsing four times with
medicinal species [1,2]. India is the largest producer of sterile water. 
medicinal  herbs  and  is  appropriately  called the
botanical garden of the world [3]. Approximately 20% of Shoot Multiplication: The basal medium was MS medium
the plants found in the world have been submitted to [11] supplemented with 3% (w/V) sucrose and gelled with
pharmacological or biological tests [4]. Many medicinal 0.8% (w/V) agar. The pH of the medium was adjusted to
and/or endangered plant species have been propagated 5.8 with 1 mol/L HCl or NaOH before autoclaving at 120 °C
in vitro [5,6]. The genus Rauvolfia belongs to the family for 20 min. After sterilization the explants were inoculated
Apocynaceae that consists of around one thousand on MS medium. For each treatment 40 replicates were
species, five of which are native to India [7]. used and each experiment was repeated at least three

Rauvolfia tetraphylla L. is an endangered woody times.

medicinally important in the treatment of cardiovascular
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Fig. 1: Plants growing in the Greenhouse axillary shoots per explant was quite similar with all

RESULTS AND DISCUSSION treatments, shoot elongation was greatest for explants

In general, the proliferation of shoots was greater in At concentrations of kinetin between 2.5 and 10.0 mM the
liquid medium than on semi-solid medium (Fig. 2 and quality of the shoots decreased; some of them appeared
Table 1). In control treatments, the length of the shoots in to be healthy and some of them turned red at their base;
liquid  medium   was   double  that on semi-solid medium. at 10.0 mM kinetin, most of the shoots were necrotic. 

The better proliferation of the shoots in liquid medium
could be due to the better diffusion of nutrients. Shoot
proliferation in  liquid medium generally increased with
BA concentration, but as with semisolid medium, also
caused an increase in the number of hyperhydric shoots
(Fig. 3). None of the shoots turned red, a problem
observed  on semi-solid medium at 0.5 mM NAA. The
only data of interest on shoot proliferation with semi-solid
medium was at 5.0 mM BA and 1.0 mM NAA, but the
length of the shoots was not enough to be used as
explants (Fig. 4). 

The number of shoots per explant and their length in
the absence of kinetin (Table 2) were approximately the
same as  in  the  liquid  control  medium  in  Table 1.
Shoot  proliferation  was  apparently  not  influenced  by
the kinetin concentration in the medium. The number of

concentrations of kinetin. However, among kinetin

incubated in medium supplemented with 0.5 mM kinetin.

Table 1: Effect of different culture media on shoot proliferation of Rauvolfia tetraphylla L. shoot explants
Growth regulators (mM) No. of shoots per explant Length of shoots (cm) Shoots quality
------------------------------- ----------------------------------------------- ------------------------------------------------ ------------------------------------------------
BA NAA Solid medium Liquid medium Solid medium Liquid medium Solid medium Liquid medium
- - 2.0±0.01 2.1±0.2 1.1±0.3 2.1±0.3 Healthy Healthy
- 0.25 1.1±0.1 2.0±0.03 0.5±0.2 2.5±0.1 Healthy Healthy
- 0.5 1.1±0.2 1.3±0.1 2.5±0.1 2.1±0.2 Healthy Healthy
- 1.0 1.3±0.1 2.0±0.1 2.5±0.04 2.2±0.2 Healthy Healthy
0.5 - 1.3±0.1 1.2±0.1 1.2±0.1 1.5±0.2 Healthy Healthy
0.5 0.25 1.3±0.3 2.0±0.2 0.5±0.01 2.1±0.1 Healthy Healthy
0.5 0.5 1.2±0.2 4.1±0.5 3.1±0.2 2.2±0.1 Red Hyperhydric
0.5 1.0 1.1±0.2 2.1±0.3 1.2±0.1 0.7±0.1 Healthy Healthy
2.0 - 1.0±0.2 2.03±0.1 0.7±0.1 1.7±0.3 Hyperhydric Hyperhydric
2.0 0.25 1.1±0.1 4.2±0.9 0.2±0.1 0.7±0.2 Hyperhydric Hyperhydric
2.0 0.5 1.3±0.1 1.2±0.3 3.2±0.3 3.1±0.4 Red Hyperhydric
2.0 1.0 2.0±0.4 2.1±0.5 1.5±0.1 1.2±0.3 Healthy Healthy
5.0 - 1.0±0.1 4.2±0.3 0.7±0.1 0.5±0.1 Hyperhydric Healthy
5.0 0.25 1.2±0.2 3.3±0.3 1.1±0.2 1.5±0.3 Hyperhydric Hyperhydric
5.0 0.5 1.1±0.1 2.1±0.1 3.2±0.3 2.1±0.2 Red Healthy
5.0 1.0 7.02±1.3 3.3±0.9 0.5±0.01 1.2±0.1 Healthy Healthy
Data are means ± SE of 40 replicates per treatment, recorded after 45 days of culture

Table 2: Effect of kinetin concentration on shoot proliferation of Rauvolfia tetraphylla shoot explants on liquid medium
Kinetin(µM) No. of shoots per explant Length of shoots (cm) Shoots quality
- 1.9±0.03 2.0±0.3 Healthy
0.25 1.0±0.1 2.1±0.3 Healthy
0.5 2.0±0.3 3.2±0.7 Healthy
2.5 1.0±0.1 2.0±0.5 Healthy
5.0 1.0±0.3 1.1±0.1 Red
10.0 1.5±0.3 1.0±0.3 Necrotic
Data are means ± SE of 40 replicates per treatment, recorded after 45 days of culture
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Fig. 2: Proliferation of shoots in liquid medium

Fig. 3: Hyperhydric shoots

From these results it was  evident  that  the  best survival was determined 4 weeks after planting.
shoot proliferation was obtained with medium  containing Afterwards,  plants    were    individually   transplanted
0.5 mM kinetin. At lower or higher concentrations of to pots  and  placed  in  a room  with  a  daytime
kinetin, the number of axillary shoots per explant was very temperature   of    15±2°C    and   nighttime    temperature
similar to that obtained at 0.5 mM kinetin but their length of 3±1°C.   The  relative   humidity   was   40%. As
was less in comparison with 0.5 mM (Fig. 5). reported   by    previous    authors,    [12]     for    other

In  summary, we could say that a concentration of plant  species,  rooting   in   vitro   was   not   essential for
0.50 mM kinetin in liquid MS medium was optimum for ex vitro survival because microcuttings were  able to
micropropagation of Rauvolfia tetraphylla. This grow    roots    when   they   were   transplanted to
treatment yielded an average of 4 propagules (ca 1.10 cm) potting   soil.    The     first     step     of   acclimatization
per inoculated explant at each subculture. For the was   critical;   95%   of   the   microcuttings   rooted   after
acclimatization of the plantlets, microcuttings were 4 weeks. 
transferred to a sterile peat base potting soil for indoor After this period, the rate of survival was 100%.
plants in jars, irrigated with sterile water and maintained Micropropagated plantlets have been successfully
aseptically.  They  were  maintained  at  24  ±  1°C  under transplanted to the greenhouse. The plants were macro
90-100% relative humidity for 8 weeks and were morphologically  similar   to   the   mother   plant.  With
transplanted to a similar mixture of soil in trays and this  method,  about  150  plants  could be obtained from
maintained in a greenhouse at 25±1°C under cool white 40 explants of every 45 days.
fluorescent tubes with a 16-h photoperiod. 

Fig. 4: Shoot proliferation with semi-solid medium was
at 5.0 mM BA and 1.0 mM NAA

Fig. 5: Axillary shoots per explant

The relative humidity was 50%. The percentage of
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