
J Res Educ Indian Med, 2018; 24(1): 33-38 
Published Online First: August 21, 2017 

ISSN 0970-7700 
DO1 10.5455/JREIM.82-1499167871 

INFLUENCE OF INDOLE-3-BUTYRIC ACID (IBA) IN PLANT 
RENAISSANCE OF R4 UVOLFIA SERPENTINA (L). BENTH.EX KURZ. 

ANITA TOMAR* l, DINESH KUMAR2, ANUBHA SRIVASTAV3 

Centre for Social Forestry and Eco-rehabilitation1j3, Allahabad, Uttar Pradesh (India) 
Forest Research Institute2, Dehradun, Uttarakhand (India) 

Abstract: Rauvoljia serpentina (L) .  Benth. ex Kurz. (Apocynaceae) commonly known as 
Sarpagandha, is an important medicinal plant. It is rapidly disappearing and is now listed as an endangered 
species. The seeds are non-viable and regeneration with seeds also does not allow true-to-type multiplication. 
Therefore, the study influence of indole-3-butyric acid (BA)  in plant renaissance of Rauvoljia serpentina 
was undertaken to examined the role of (BA)  for their stimulatory effects on Rauvoljia serpentina. 
The germplasm was collected from different sites of Uttarakhand and Uttar Pradesh, Twenty cuttings 
were planted in four replications. Four B A  treatments viz. 4000 ppm, 5000 ppm, 6000 pprn and 7000 pprn 
and control were applied. Data on rooting and plant percent were recorded after twelve weeks of planting. 
In this study Rauvoljia serpentina, 7000 pprn B A  generally showed better rooting and plant percent than 
other B A  concentrations. Rooting percentage among all germplasm collections and all B A  concentrations, 
except control, ranged from 50.0 to 62.5 per cent while plant percent varied from 45.0 to 56.3 per cent. 
The performance of 4000 pprn was significantly lower than 7000 ppm. Thus, irrespective of source of 
germplasm, this species could be reliably propagated with 7000 pprn B A .  
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INTRODUC170N [12]. The drastic decline of a species is often due to 
RauvolJia serpentzna (L). Benth. ex Kurz. the demand in international trade and not to the 

(Apocynaceae) (vern. Sarpagandha, Candrabhaga, supply needed by the inhgenous population. The roots 
Chhota chand, Serpentina root, Chandrika) is an of RauvolJia serpentzna have been used for 4,000 
important mehcinal plant hstributed in the foot-hills years in the Aywvedic medicine, but the discovery 
of Himalayan range, up to the elevation of 1300- of reserpine in the roots, has led to a thoughtless 
1400 m. and almost throughout all over the country. exploitation of this species. Domestic demand of R. 
The origin of its name is traced to the German serpentzna was 588.70 tons (Rs. 883.10 lakhs) in 
physician and botanist Leonard Rauwolf, who, toward 2004-05. Demand supply gap is about 250 tons per 
the end of the 16th century, made an extensive survey year. (www. svlele. com/herbal/sarpagandha.htm) [23]. 
of medicinal plants mentioned by early Greek and The demand of R.serpentzna is increasing 
Arab physicians (Woodson el al, 1957) [22]. In the day by day as high demand for reserpine by the 
Himalayas, it occurs in lower hills of Himachal pharmaceutical industries is largely met by extraction 
Pradesh, Uttarakhand, Uttar Pradesh, Jammu & of the compound from wild populations. However, 
Kashmir. It is an erect evergreen, perennial under- the commercial exploitation of this compound is 
shrub, 75 cm to 1 m. in height. Its root is prominent, hampered due to its limited availability. The heavy 
tuberous, usually branched, 0.5 to 2.5 cm in diameter demand of reserpine in Inhan as well as international 
and goes down to 40 to 60 cm depth into soil. It is markets has motivated Indian farmers to start 
much valued for its medicinal properties. (Singh et commercial cultivation of this medicinal plant. 
al, 2009). [18] R. serpentzna is a promising herbal The demand for the root drug has been increased in 
option in the pharmaceutical world due to the traditional and modem system of medicine in recent 
presence of significant chemical compounds in days. (Jain, 2004) [14]. Extracts from RauvolJia 
roots(Kumari et al, 2013) [20] . A large number of serpentzna have been recommended for the 
alkaloids have been isolated from the roots of the treatment of a great variety of diseases. The bark of 
plant, but reserpine is the main active principle of the roots is commonly used as febrifuge, 
RauvolJia serpenhna. (Banerjee and Modi, 2010) anthelmintic, antidote, sedative, hypotensive agent 
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and to control turnours. Decoctions of the leaves 
can also be applied externally to injuries, ulcers and 
scabies. The latex is also used as trachoma. In order 
to ensure the survival of the species in the forest, 
the protection of forest population is essential, as is 
the need for cultivation of the species in agroforestry 
for use by the pharmaceutical industry (Sulandjari, 
2002) [27]. RauvolJia serpentina has long being used 
in India for the treatment of snakebites and mental 
illness. It also controls hypertension and reduces 
blood pressure (Dey and De, 2010)[3] Due to poor 
seed germination rate, large scale and inhscriminate 
collection of wild plants for pharmaceutical purposes 
and insufficient attempts to either allow its 
replenishment or its cultivation. R. serpentina is 
rapidly disappearing and is now listed as an 
endangered species by the International Union for 
Conservation of Nature and Natural Resources 
(IUCN) (Jain et al. 2003 [29 1; Singh et al. 
2009[19]; Susila et al. 2013 [28]). The propagation 
of R serpentina through seeds is difficult due to 
less viability and very low germination percentage 
(25% - 50%) and is often as low as 10 percent that 
is due to the presence of cinnamic acid derivatives 
(Mitra, 1976 [4] ; Mallick et al. 2012 [25]). 

Propagation by seed is the best method for 
raising commercial plantation but seeds are mostly 
non-viable due to abortive embryos (Mitra,1976 [4]; 
Akram and Illahi, 1986 [ll]).  Regeneration with 
seeds also does not allow true-to-type multiplication. 
Vegetative propagation is recommended in this 
species (Dhuria, 2008) [26]. Vegetative propagation 
of tree species provides the best planting material 
with hghest genetic umformity, and it can be acheved 
within short duration than the raising of plants through 
seeds (Kesari et al. 2009) [30]. Germination of 
seeds in R. serpentina is much lower (Nayar, 1956 
[ 24 1, Dutta et al. 1962) [17]. Moreover, collection 
of seeds from wild sources is both laborious and 
costly, in as much as the plants grow sporadically 
and the seeds ripen a few at a time. If the ripe seeds 
are not collected in time, they drop off to the ground 
and are lost. For these reasons seeds are not easily 
available fi-om wild sources. Therefore, in the present 
investigation attempts have been made to test the 
influence of indole-3-butyric acid (IBA) in plant 
renaissance of R.serpentina plants collected from 
divergent sources of U.P and Uttarakhand. 

MATERIALS AND METHODS 
The study was carried out in Lesser Known 

Tree Species (LKTS) nursery of Forest Research 

Institute, Dehradun located at 30°19'N latitude and 
7S003'E longitude. The germplasm was collected 
fi-om different sites of Uttarakhand and Uttar Pradesh, 
as given below (Table 1). Germplasm were harvested 
with the help of sharp secateurs and were kept in a 
wet gunny bag, to avoid desiccation during 
transportation, from collection site to experimental 
site. Twenty cuttings were planted in four 
replications. Four indol-3-butyric acid (IBA) 
treatments viz. 4000 ppm, 5000 ppm, 6000 ppm and 
7000 ppm and control were applied according to the 
method using 70% ethanol as a solvent (Hartmann 
and Kester, 1983) [5] . Data on rooting and plant 
percent were recorded after twelve weeks of planting. 

Wildings of RauvolJia serpentina were also 
collected from FRI campus and Lachhiwala from 
Dehradun and Agrakhal in Tehri Garhwal during pre- 
monsoon showers. The wildings were planted in 
nursery in four replications of 20 plants each. Data 
on survival percentage were recorded after one 
month of planting. 

Tablc 1: Rauvolfia serpentina collection sites 

RESULTS AND DISCUSSION 
The growth behavior of cuttings of RauvolJia 

from different places in relation to the various 
treatments has been observed and the results were 
recorded. Observations on rooting percentage and 
plant per cent were recorded for each treatments and 
the results of rooting behaviour of cuttings of R. 
serpentzna collected from FRI campus and 
Lachhiwala from Dehradun, Corbett Jadibuti Udyan 
at Kaladhungi, Herbal Garden in fishkesh, Agrakhal 
in Tehri Garhwal, Shakumbhri Devi at Saharanpur, 
CIMAP at Lucknow and Padilla in Allahabad are 
presented in Fig la .  to l h .  

IBA has been reported to have a stimulatory 
effect on root induction in many tree species 
(Channd, 1995) [15]. Cultivation of Rauvolfia in Inha 
is reported by many authors (Biswas, (1956) [7] 

Sr. 
No.  

2 

4 

5 

6 

8 

Place o f  collection 

Forest  Research Institute(FR1) campus,  
Dehradun ( Uttarakhand) 

Lachhiwala,  Dehradun (Uttarakhand) 

Corbett  Jadibuti  Udyan,  Kaladhungi 
(Uttarakhand) 

Herbal  Garden,  Rishikesh (Uttarakhand) 

Agrakhal ,  Tzhri  Garhwal(  Uttarakhand) 

Shakumbhri  Devi ,  Saharanpur . (U.P)  

Central Institute of Medicinal and Aromatic Plants 
(CIMAP),Lucknow .(U.P) 

Padil la ,  Allahabad.(U.P) 
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Table 2: Effect of IBA concentrations on rooting of cuttings of Rauvolfia serpentrna collected horn different sites 

Dutta et al. (1963) [16], Badhwar et al. (1956) [21]. 
The plants whch are raised through vegetative stem 
cuttings resemble the mother plant and help in 
maintaining the essential qualities (Henrique et al. 
2006)[1]. Recently a number of plant species under 
the threat were conserved through th s  technique llke 
Olea europaea (Negash, 2003)[10], Gingko biloba 
(Pandey et a1.2011)[2], Hildegardia populzfolia 
(Saradha and Paulsamy,20 12) [13], Paris polyphylla 
(Danu et al. 2015)[8] and Salacia oblonga (Deepak 
et al. 2016) [9]. Moreover, Butola and Badola, 
2007[6] have recommended IBA and IAA as promising 
treatments to improve rooting, growth and biomass in 
Angelica glauca and Heracleum candican. 

In this study RauvolJia serpentina, 7000 ppm 
IBA generally showed better rooting and plant percent 
than other IBA concentrations (Table 2). Rooting 
percentage among all germplasm collections and all 
IBA concentrations, except control, ranged from 50.0 
to 62.5 per cent while plant percent varied from 45.0 
to 56.3 per cent. The performance of 4000 ppm was 
significantly lower than 7000 ppm. Thus, irrespective 

Plant percent (%) 

of source of germplasm, this species could be 
reliably propagated with 7000 ppm IBA. 

However, there was no significant dflerence in 
survival of wildmgs of RauvolJia serpentina belonging 
to hfferent places of collections (Table 3). The range 
of survival varied from 92.5 to 96.3 percent. 

CONCLUSION 
An efficient protocol for micro propagation 

of an important medicinal plant R. serpentina, was 
developed in this study by testing various IBA 
concentrations. IBA is considered the best synthetic 
auxin because it is nontoxic to plants over a wide 
concentration range. This method produces a large 

48.8 

Table 3: Survival of wildings of Rauvolfza serpentma 
belonging to different places of collections. 

Shakumbhri Deui, Saharanpur 

Location Survival (O/O) 

Lachhiwala, Dehradun 

Agrakhal, Tehri Garhwal 92.5 

CD 5% N S  

51.3 

Rooting (76) 

Plant pcrccnt (%) 

CIMAP, Lucknow 

Kootlng (%) 

Plant percent (%) 

Padilla, Allahabad 

Rooting (OA) 

Plant percent (%) 

48.8 

52.5 

4 6  3 

53.8 

48.8 

5 1.3 

47.5 
CD 59.6 for Root~ng (40) 9 2 CD 59." for plant percent 7 8 

Among IRA ronrentratloni of 4Oon p p m  5000 ppm, 60flfl ppm and 700n ppm 

I Maximum value I Mmmum 

56 3 

51.3 

47 5 

53.8 

47.5 

56.3 

51.3 

Rootulg (%) 

13.8 

57.5 

5 2  5 

55.0 

51.3 

61.3 

55.0 

Plant percent I 56 3 I 45 U 
62 5 50 0 

62 5 

56 3 

60 0 

53 8 

60.0 

52.5 

20.0 

15.0 

17.5 

15.0 

23.8 

18.8 
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Rauwoljia serpentina at nursery 

number of true to the type, uniform, disease free, 
elite, plantlets right through the year, which will 
make things easier for large scale cultivation of this 
endangered medicinal plant and also to fulfill the 
gap between demand and supply of the R. serpentina 
roots. Considering the economic potential of these 
species, this technology has immense potential of 
easy adoption by the farmers, and has significant 
value for both conservation and sustainable 
utilization. 
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