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ABSTRACT 

Rauwolfia serpentina is an important medicinal plant which has become endangered mainly 
due to over exploitation from natural stands. Hence there is a need to develop methods and 
strategies for conservation of the plant. Present study provide an easy, simple and efficient                
method of development of extensive callusing from in vitro culture of anthers of Rauwolfia 
serpentina.MS medium fortified with different concentration of Kn, NAA or 2,4-D were all 
find effective enough to induce callus development from cultured anthers of Rauwolfia 
serpentina.  
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INTRODUCTION 
Rauwolfia serpentine (L.) Benth is 

an important medicinal plant belonging to 
family Apocynaceae. The plant is commonly 
found in India, Nepal, Bangladesh, Pakistan, 
Srilanka, Burma and Thailand (Roy et al., 
1994; Dey and De, 2010). The plant is an 
evergreen shrub which has been utilized for 
treatment of various diseases such as high 
blood pressure, nervous system disorders, 
anxiety, epilepsy, insanity, schizophrenia     
(Dastur, 1998; Kirtikar and Basu,1993; 
Bhatara et al, 1997) and roots of plant are 
specifically used against Cholera, Diarrhea,  
Dysentery (Ghani, 1998, Tona et al., 1999) 
R. serpentine is better known as sarpgandha  

 
or snake root plant since the plant is 
extremely effective against snake bite, stings 
of insects and other poisonous reptiles 
(Bhatt et al., 2008). Plant is known to 
possess several bioactive metabolites which 
are responsible for the immense medicinal 
potential of the plant. Serpentine, reserpine, 
deserpidine, ajmaline are few of the 
important metabolites (Achmad, 1987). 
Rauvolfia serpentine threatened with 
extinction in India mainly due to 
unrestricted collection from natural sources 
for traditional purposes and to fulfill the 
demand from pharmaceutical sector (Nayar 
and Sastry, 1987, 1988, 1990; Mamgain et 
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al., 1998; Singh et al., 2010). Several 
researchers have confirmed the endangered 
status of the plant (Sethi and Kazim, 1983, 
Nayar, 1996, Jadhav et al, 2001, Raj and 
Sukumaran, 2008, Mao et al, 2009). Poor 
seed viability along with low germination 
rate have also contributed to present 
endangered status of the plant. Presence of 
cinnamic acid seed is considered to be 
responsible for low germination rate (Mitra, 
1976; Sahu, 1979). Vegetative propagation 
has proved to be insufficient to meet the 
demands of the plant (Salma et al., 2008). 
Due to the prevailing reasons there is a huge 
need for conservation, mass propagation and 
sustainable utilization of R. serpentine. 
Hence improvements in plant tissue culture 
techniques for the mass propagation of R. 
serpentine are highly desirable. Tissue 
culture studies avail a suitable alternative for 
conservation of the plant. Several studies 
have been conducted utilizing nodes and 
leaves of the plant as explants (Jain et al., 
2003, Bhatt et al., 2008, Nurcahyani et al., 
2008, Bahuguna et al., 2011). Present study 
depicts an easy and much more efficient 
method of mass propagation of R. serpentine 
through in vitro culture of anthers. 
MATERIALS AND METHODS 

Young plants of Rauwolfia 
serpentine were procured from Botanical 
garden of Patanjali Yogpith, Haridwar and 
were maintained in green house for further 
growth. Anthers obtained from mature 
plants were utilized as explants in the 
present study. 

Anthers were gently washed with tap 
water for 4-5 min and were treated with 1% 
bavastein solution for not more than 2 min 
following which anthers were thoroughly 

washed with tap water to remove all traces 
of bavastein. Anthers were then transferred 
to LAF for further sterilization where they 
were surface sterilized with 0.1% HgCl2 for 
1-2 min. Anthers were then washed 4-5 
times with sterile distilled water and dried 
using autoclaved tissue paper before 
inoculation. MS medium was utilized as 
basal medium for the present study 
(Murasige and Skoog, 1962). Separate 
experiments were conducted to evaluate 
effectiveness of PGR’s Kn, NAA, and 2,4-
D. Different media combinations containing 
varying concentration of these hormones 
were utilized test medium for the present 
study. 

Cultures were regularly monitored 
for morphogenic response and observations 
made were tabulated as % culture response, 
nature and extent of callus obtained, average 
and maximum number of shoots regenerated 
from callus. Each experiment consisted of 
minimum 20 cultures and was repeated at 
least three and mean value was recorded and 
tabulated. 
RESULTS AND DISCUSSION 

When surface sterilized anthers were 
cultured on to MS medium containing 4µM 
Kn about 48.6% cultures exhibited callus 
induction within 10-12 days of inoculation. 
The extent of callusing was moderate onto 
this concentration. Callus obtained was 
compact in nature and cream to brown in 
colour (Fig. 2A) which eventually turned 
brown on prolonged culture (Fig. 2B). 
Callus development initially began from 
lower part of anther and some of the anthers 
also exhibited flowering along with callus 
development. When the concentration of Kn 
was increases upto 8-10µM. Percentage of 
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cultures developing callus was accordingly 
enhanced to 70-84.6% respectively. 
Elaborate callus development was observed 
onto these concentrations. However, on 
further increasing concentration of Kn (12-
14µM), percentage of cultures developing 
callus was comparatively low (about 74.2-
68.0) as compared to previous 
concentrations of Kn (Table1). Also, 
moderate callus was obtained onto 14µM 
Kn. Irrespective of the response obtained on 
different concentration of Kn cultured 
anthers initially exhibited swelling and 
enlargement in size before callusogenesis. 

Similar kind of results were also 
obtained onto medium fortified with 
different concentration of NAA (4-12µM) or 
2,4-D (2-14µM) in independent 
experiments. Several studies conducted on 
numerous plant species have revealed the 
effectiveness of both the auxins, NAA and 
2,4-D in inducing callus from different 
explants. Both the hormones exhibit equal 
potential to induce morphogenic response. 
However, the kind of response obtained may 
vary depending upon the plant species and 
also on the explants selected. In the present 
study response of 2,4-D on anther culture 
study was found to be far superior as 
compared to NAA in terms of % cultures 
exhibiting callus development and extent of 
callus obtained. 

Onto medium fortified with 4µM 
NAA about 48.0% cultures developed callus 
within 15-20 days of culture. A maximum of 
68.4-72.6 cultures developed callus when 
concentration of NAA was increased upto 8-
10µM respectively. Callus obtained was 
creamish, fragile and moderate in extent on 
all concentrations of NAA. Onto MS+4µM 

2,4-D about 58.6% cultures developed 
callus. On increasing concentration of 2,4-D 
to 8µM about 69.4% cultures developed 
callus. Elaborate extent of callusing was 
achieved onto 4-8µM 2,4-D as compared to 
same concentration of NAA (Fig. 3A-C). A 
maximum of 82.5% cultures exhibited 
callusing onto medium composition, 
MS+12µM 2, 4-D (Table 1). Callus obtained 
was creamish and compact onto this 
concentration. Extensive callus growth was 
achieved. As seen in results obtained onto 
Kn supplemented medium swelling and 
enlargement in size of anther before callus 
induction was also achieved onto medium 
containing either 2,4-D or NAA 
(irrespective of concentration). Medium 
supplemented with Kn, NAA or 2,4-D have 
resulted in appreciable morphogenic 
response in terms of callus development 
from cultured anthers of R. serpentine.  

In most of the previous studies 
conducted pertaining to callus induction 
(from node, leaf segments) at least a 
combination of two hormones have been 
utilized (Bhatt et al., 2008, Nurechyani et 
al., 2008, Bahuguna et al., 2011). Contrary 
to that in the present study sufficient amount 
of callus induction was obtained by 
culturing anther onto medium fortified with 
single PGR (Kn or  NAA or 2,4-D). 
Although MS +Kn , MS + 2,4-D and MS + 
NAA have resulted in appreciable amount of 
callus induction, however callus obtained 
onto all these hormonal media combinations 
failed to regenerate further unless sub- 
cultured. Among various media 
compositions utilized for regeneration of 
shoot buds from callus, MS + BAP + IBA 
was found to be most effective. Onto MS+ 
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BAP (8-10 µM) + IBA (4-10 µM) all the 
cultures exhibited regeneration of shoot 
buds from regenerated callus (Table 2, 
Fig.4A-C). Similar kind of regeneration 
from callus derived from leaf and stem 
segments have also been reported by Panwar 
et al., 2011. However, in this study we also 
achieved regeneration onto MS + BAP and 
MS+BAP + NAA, beside MS +BAP + IBA. 

Elongated shoots were transferred to 
freshly prepared rooting medium, MS+ IBA 
(5-25 µM) for induction of root formation 
from in vitro regenerated shoots. About 28.6 
–44.8% cultures developed roots when 
concentration of IBA was 5-10 µM. A 
maximum of 78.6% cultures developed roots 
onto MS+ 20 µM IBA with an average of 

7.3 ± 1.2 roots per explants (Table 3, Fig. 
5A). The results obtained are in concordance 
with findings of Jain et al., (2003) and 
Panwar et al., (2011). However, Bahuguna 
et al., (2011) in their study found MS+IBA 
+IAA to be most appropriate medium for in 
vitro rooting. 
Conclusion  

By far this is one of the initial reports 
pertaining to tissue culture study of anthers 
of R. serpentina. The study provides an easy 
method involving single hormone treatment 
for extensive callus growth. The protocol 
can further be utilized to analyze 
biochemical and molecular changes 
occurring during callogenesis and variation 
in extent of metabolites produced.  

Table 1: Response of Anther culture to different PGR’s 

PGR’s Swelling % Culture 
developing 

callus 

Nature of callus Degree of 
callusing 

Kn     
4 Y 48.6 Creamish brown / compact ++ 
8 Y 70 Creamish brown / compact +++ 
10 Y 84.6 Creamish brown / compact +++ 
12 Y 74.4 Creamish brown / compact +++ 
14 Y 70.2 Creamish brown / compact ++ 

 
NAA Swelling % Culture 

developing 
callus 

Nature of callus Degree of 
callusing 

4 Y 48 Creamish white / fragile ++ 
8 Y 68.4 Creamish white / fragile ++ 
10 Y 72.6 Creamish white / fragile +++ 
12 Y 78.5 Creamish white / fragile ++ 

 
2,4-D Swelling % Culture 

developing 
callus 

Nature of callus Degree of 
callusing 
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4 Y 58.6 Creamish white  /compact ++ 
8 Y 69 Creamish white  /compact ++++ 
12 Y 82.5 Creamish white  / fragile ++++ 

14 Y 78.4 Creamish white  / fragile ++++ 
16 Y 76.5 Creamish white / fragile ++++ 

 
  ++ (Moderate degree of callusing), +++ (good degree of callusing), ++++ (extensive callusing); 
                               Y= swelling occurs, N= no swelling. 
 
                                Table 2: Regeneration of shoot buds from callus 

BAP IBA % culture 
exhibiting 
regeneration 

Max. No. of 
shoots 

2 - N N 
4 - N N 
8 - N N 
12 - N N 
- 2 N N 
- 4 N N 
- 8 N N 
- 12 N N 
2 4 21.3 4 
4 4 26.4 6 
4 8 38.2 5 
8 4 100 8 
8 8 100 13 
10 4 100 11 
10 10 100 14 

       N = no response/ growth 
 
                                Table 3: In vitro rooting from regenerated shoots 

IBA % culture 
developing roots 

Avg. no. of 
roots 

Avg. root 
length (cm) 

5 28.6 4.4±0.3 5.2 
10 44.8 6.1±0.7 4.3 
15 48.2 6.3±0.5 7.4 
20 8.6 7.3±1.2 10.2 
25 72 6.0±0.6 9.6 
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Figure 1(A-B). Mature plants of R. serpentina exhibiting flowering, 2(A-B). 
callus development from anthers onto MS+4µM Kn, 3A. Callusing onto 
MS+8µM NAA, 3B. Callusing onto MS+8µM 2,4-D, 4(A-C). Regeneration from 
callus onto MS+BAP+IBA, 5A. In vitro rooting onto MS+IBA. 
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