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In Vitro Plant Regeneration from Alginate-Encapsulated
Microcuttings of Rauvolfia tetraphylla L.
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Abstract: Nodal segments obtaned from in vitro cultures of Rauvolfia tetraphylla were encapsulated in
calcium alginate hydrogel containing Murashige and Skoog (MS) medium. Morphogenic response of
encapsulated buds to various planting media was evaluated. Encapsulated buds exhibited the best shoot
development on MS medium supplemented with 10 uM BA, 0.5 uM NAA and 3% sucrose and gelled with 0.8%
agar. Encapsulated nodal segments demonstrated successful regeneration after different periods (1-8 weeks)
of cold storage at 4°C. Among the five different periods of cold storage, the beads stored for 4 weeks
showed maximum frequency (86.7%) of shoot proliferation when placed back to regeneration medium. The
regenerated shoots rooted on MS medium containing 0.5 uM TBA. Plantlets with developed shoot and roots
were hardened off to survive ex vifre conditions and transferred to soil. The lugh frequency of plant regrowth
from alginate-coated nodal segments coupled with high viability percentage after 4 weeks of storage is highly
encouraging for the exchange of R. fetraphylia genetic resources.
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INTRODUCTION

Rauvolfia tetraphylla 1. (syn. Rauvolfia canescens)
15 an endangered, evergreen woody shrub belongs to
family Apocynaceae. The plant is known in folk medicine
as a treatment of snake poisoning and for external
application in skin ailments. Several indole alkaloids
have been reported from this plant, which grows
worldwide [1-3]. Reserpine is a most potent alkaloid
that depresses the central nervous system and produce
sedation and lowers blood pressure [4]. The root of this
plant 13 also used to stimulate uterine contraction and
recommended for use in difficult child birth cases. The
government of India has restricted the exports of its
drugs to reduce its exploitation and thus conserve natural
stands. This has resulted in a shortage of its alkaloids in
the world market. During the last few years, considerable
efforts have been made for in vitro regeneration of this
endangered plant species from nodal segments [5-8] and
shoot tip culture [9]. So far, there 1s no report on synthetic
seed production and subsequent plant regeneration,
using vegetative propagules in R. fetraphylla.

The encapsulation technique for producing synthetic
seeds or artificial seed has become an important asset
in micropropagation. Encapsulation of in vitro derived
vegetative propagules to develop synthetic seeds has

been employed in recent years as a suitable alternative to
the use of somatic embryos [10-13]. The alginate coat
protects micropropagules and thus has practical
application for germplasm conservation of an elite plant
species and exchange of axenic plant materials between
laboratories [14, 15]. In addition, alginate-coated, non
embryogenic micropropagules are relatively inexpensive
to produce [16] and easy to handle, transport and
plant. Furthermore, they can be used for cryopreservation
via encapsulation dehydration and encapsulation
vitrification [17, 18]. Despite these advantages, there are
only few reports on encapsulation of non-embryogenic
micropropagules [13,15,19-23].

We report here for the first time the encapsulation of
nodal cuttings of R. tetraphylla in calcium alginate beads
and conversion of encapsulated nodal segments mto
plantlets. The effect of different storage duration on the
morphogenic response of the encapsulated nodal
segments has also been attempted.

MATERIAL AND METHODS

Plant materials and explant source: Nodal segments
from mature plants of R. tetraphylia were used to mitiate
in vitro cultures. The nodal segments were washed with
running tap water for 1 h, immersed 1n agqueous solution
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