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Abstract
Rauwolfia micrantha Hook. f. is a rare and endemic medicinal plant of southern Western Ghats, India. It flowers throughout
the year under the climatic conditions of Aryankavu, South India with the peak during May. Flowers open in the morning
between 0500 and 0900h followed by anther dehiscence at 0600-1000h. The maximum receptivity of stigma was found on
the day of anthesis. Pollen grains were round, light yellow in colour and with a mean diameter of 36.68μm. Fruits are
single or double seeded drupes.
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INTRODUCTION

Rauwolfia micrantha Hook. f. (Apocynaceae) is a rare,
endemic, woody, medicinal shrub distributed at an
elevation up to 600m in the Tirunelveli and Travancore
hills of the Western Ghats in southern India. The
medicinal property of the plant is mainly due to the
wide spectrum of alkaloids such as reserpine, reserpiline
and serpentine in its roots (Anonymous, 1969).
R. micrantha is used as a substitute for R. serpentina to
treat a variety of nervous disorders in Indian traditional
medicine (Ayurveda) especially in the state of Kerala,
South India (Sahu, 1979).

Factors such as endemicity, restricted distribution,  small
populations in accessible areas, severe anthropogenic
pressure on forest land and poor seed viability have
caused the decline of R. micrantha in the world. It is
reported to be rare (Sahu, 1979). The knowledge of floral
biology is a prerequisite in estimating the overall
reproductive potentiality of a species, which in turn
controls adaptive changes in organisms (Simmonds,
1962). The studies on floral biology of plants have
received much interest in recent years; but little attention
has been given to rare and endangered plants species
(Aspinwall and Christian, 1992). Due to its medicinal
importance and narrow distribution, an attempt has
been made to study the floral biology of Rauwolfia
micrantha, which will be helpful for its successful plant
hybridization programme.

MATERIALS AND METHODS

The study was carried out on Rauwolfia micrantha from
Arayankavu (Kulathupuzha Forest Range, Kerala, India)
between March 2006 and November 2007. Twenty
healthy plants were selected in the community and
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observations were made on day to day basis on flowering
season, flower development and anthesis. Peak flowering
time was noted when maximum number of flowers
opened. Fifty flower buds were selected at random and
observations were made between 0400 to 1300h to study
the time of anthesis and anther dehiscence. Pollen-ovule
ratio was worked out as per the method suggested by
Cruden (1977). Pollen fertility was assessed by using
2% acetocarmine and glycerin (1:1) staining technique.
Pollen viability was checked by fluorochromatic reaction
(FCR) test suggested by Shivanna and Rangaswamy
(1992). To study the pollen germination in vitro, pollen
grains collected from fresh flowers were incubated for
10 hours in a drop of Brewbakers medium containing
2% sucrose (Brewbaker and Kwack, 1963). Pollen grains
which had produced pollen tubes longer than the
diameter of the pollen grains were counted as viable.
Stigma receptivity was studied visually with the help of
hand lens and by hand pollination method. For the study
of pollen germination on stigma (in vivo), the flowers
were labeled at the time of anthesis. The pistils were
collected from the labeled flowers at different time
intervals after anthesis. In vivo pollen germination was
checked by aniline blue fluorescent microscopic method
as described by Shivanna and Rangaswamy (1992).

RESULTS AND DISCUSSION

R. micrantha, a medicinal shrub, starts flowering in the
month of March and almost continuing flowering
throughout the year with a peak during May (Fig. 1a).
The flower buds take 10-15 days from initiation to full
bloom. The inflorescence is a corymbose and consists
of 20 ± 3.0 flowers. Flowers are small, bisexual,
actinomorphic and hypogynous. Stamens 5, alternating
with corolla lobes. Style slender, stigma capitate, wet
and papillate. The ovary is bicarpellary syncarpous with
one ovule in each carpel with axile placentation. The
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Pollen germination and subsequent post pollination
events depends upon the receptivity of the stigma, its
nature and compatibility. Stigma receptivity is a critical
factor for successful completion of post-pollination
events. Usually it is maximum soon after anthesis but it
varies from species to species depending upon
temperature and humidity (Shivanna and Johri, 1985).
But in the candidate species, the stigmas remained
receptive at the time of the flower opening and the pollen
grains are well adhered on the stigmatic surface. The
adhesion of pollens on the stigma is a primary
requirement for successful pollination. When a pollen
is accepted, a pollen tube comes out and grows towards
the stigmatic pellicle by penetrating the cuticle and move
downward (Shivanna, 1977). But if the pollen is
incompatible, it does not germinate and seems to be
rejected (Dickinson and Lewis, 1973). In R. micrantha,
pollen tubes penetrate the stigmatic surface and reached
up to the ovary and successfully fertilized the ovules.
The fertilized ovules developed into seeds. The fruit
development took 25-30 days for attaining maturity after
fertilization. The fruits are single or double seeded
drupes (Fig. 1b). The percentage of seed germination was
only 20 %, which may be one of the reasons for its
restricted distribution.

CONCLUSION

For biodiversity conservation and restoration, research
on reproductive biology can play an important role in
understanding the physical barrier that leads to
population reduction of a species in the wild.
Dependence on a specialized habitat, over exploitation
due to its medicinal importance,  low percentage of seed
germination and floral damage caused by the insects
could be the reasons for the limited distribution of
Rauvolfia micrantha in the wild. Results of the present
study on its floral biology would help in developing
strategies to preserve the genetic potential of this rare
plant and might prove to be crucial for its restoration
and reintroduction.
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